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Introduction 
 

Background  
 
Wild plants are important to residents, harvesters, and Aboriginal communities of central-
Interior British Columbia. Plants such as huckleberry, soapberry, birch and many others 
are valuable for food, medicinal, and cultural uses. As wild-harvesting provides people with 
an ongoing connection to their land and resources, it is a basis of forest stewardship for 
many. Many are concerned with the conservation of cultural-use plants in this region. 
Some have observed changes to their quality, abundance and distribution, and many want 
to know more about how they are being affected by environmental and social changes 
such as the Mountain Pine Beetle (MPB) epidemic, accelerated timber harvesting, 
increasing interest in commercial non-timber forest product (NTFP) harvesting, and climate 
change.  
 
Interior British Columbia is the region hardest hit by the MPB, and it is projected that by the 
year 2015, 76% of the pine trees in this region will die (Walton et al., 2008). In addition to 
(and associated with) the enormous environmental and social impacts of the infestation, 
this area has been experiencing one of the largest salvage logging operations undertaken 
in Canada or the rest of the world within the last century. There have been recent 
temporary increases in annual allowable cuts of 60% in public forests (Lindenmayer et al. 
2008). While the implications of these changes for timber production and for the forest‟s 
ecological integrity have been studied (www.for.gov.bc.ca/HRE/topics/mpb.htm), there is 
little known about the impacts on NTFPs that are culturally, socially, and economically 
valuable to Aboriginal and rural communities. By effectively killing large portions of the pine 
forests, however, the MPB is inevitably affecting the distribution, abundance and quality of 
NTFPs. This in turn affects a communities‟ ability to access and to use these resources. 
 
In addition, there has been an increase in the awareness and commercial use of NTFPs 
over the past several decades (Forest Practices Board, 2004). This is due to many factors: 
rural communities requiring alternatives for economic diversification, increased awareness 
of the health and nutraceutical benefits of NTFPs, a growing interest in cultural 
revitalisation, and an increased market demand (Duschesne & Wetzel, 2003). The 
expansion of the sector has been beneficial for many individuals and communities, but has 
also raised concerns about resource and access rights (e.g. cultural access versus 
commercial use), over-harvesting, and stewardship of the species and their ecosystems 
(Cocksedge, 2006).  
 
This project investigated the question: what are the impacts of environmental change and 
forest management techniques on non-timber forest products (NTFPs) in the Burns Lake 
area? Better knowledge of the distribution of sites that are important for NTFP harvesting 
(now and in the future) is an important step towards protecting these areas. Research on 
methods to effectively incorporate NTFPs into conventional vegetation inventories, 
however, is still at the beginning stages. In theory, an inventory of cultural-use species is 
really a focused vegetation inventory (Cocksedge, 2006) which can be done using existing 
tools such as a Vegetation Resource Inventory (VRI)1, or Terrestrial or Predictive 

                                                
1
 VRI is an inventory based on photo interpretation and ground sampling designed to determine the 

distribution and abundance of vegetation resources (MOFR, 2007)  

http://www.for.gov.bc.ca/HRE/topics/mpb.htm
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Ecosystem Mapping (TEM2 or PEM3). These inventory protocols are limited though, 
because they record the plant‟s presence but say nothing of its quality or usability. For 
example, a VRI may show that the shrub cover in an area is high, and the corresponding 
ecosystem map (i.e. TEM) may show that conditions in that area are appropriate to support 
a certain species of shrub, such as blueberry. With this information we can predict that 
blueberries will be present over a large part of this area. Although this is a good starting 
point, it does little to indicate whether the high cover of blueberry corresponds to high 
quality blueberries that people would want to harvest. An inventory must therefore include 
an assessment of plant quality, which may be linked to site conditions, in order to be useful 
to NTFP harvesters. 
 
While incorporating NTFP quality into forest inventories is still a new concept, a recent pilot 
project investigated the incorporation of the quality of locally important NTFP species into 
vegetation inventories. The study: Assessing cultural use species in mountain pine beetle 
affected areas was undertaken in the Williams Lake area of Interior BC by the Xat‟sull and 
T‟exelc Nations, in partnership with researchers from Royal Roads University (Centre for 
Non-Timber Resources) and the Ministry of Forests and Range (MOFR), with funding from 
the Forest Science Program of MOFR (RRU, 2009). Project participants identified key 
cultural-use species and developed quality criteria for each one which could be used within 
standard vegetation inventories. They then visited sites known to have high quality NTFPs 
to test their quality ranking system and to develop correlations between habitat conditions 
and prime harvest sites. It was found that the forest characteristics that influence NTFP 
occurrence and abundance are not always consistent with those that influence NTFP 
quality. This project follows these methods, but includes species and quality criteria that 
are most relevant to the local communities and ecosystems. This expands the tools 
required for the compatible management of timber and non-timber species, and increases 
our immediate understanding of the effects of forest management practices on NTFPs.  
 
The utility of such research is not limited to the Burns Lake or Williams Lake regions. The 
values of NTFPs to people‟s livelihoods are increasingly appreciated, both provincially 
(MOFR, 2009) and globally (Neumann & Hirsch, 2000). So too is the need for effective 
NTFP evaluation tools to support sustainable forest management (Ehlers et al. 2003), 
sustainable NTFP management (Wong, 2000), and livelihood enhancement (URS 
Sustainable Development, 2006). Such tools are lacking (Wong, 2000; Dangi, 2008). This 
research aims to carry on the emerging development of NTFP inventory protocols, and to 
determine the feasibility of modifying the Williams Lake protocol to another region with 
broadly similar yet locally distinct social and ecological contexts.   
 
We used participatory research, wherein communities and researchers come together to 
explore issues of shared interest, with active involvement and recognition of all partners in 
the research process (modified from McKennitt & Fletcher, 2007). Such collaborative 
initiatives are better positioned to enable Aboriginal communities to control the research 
questions and issues that are examined on their territory, the methods used to investigate 
them, and the sharing and ownership of the resulting knowledge (Shackeroff & Campbell, 
2005). Our study drew on the knowledge, skills, and insights of a range of partners, 
including elders, harvesters, ecologists, ethnobotanists, foresters and data analysts (see 
Appendix 1, Partners and Collaborators). We developed protocols for research and for 

                                                
2
 TEM is a mapping methodology based on air photo interpretation of ecosystem distribution (MOE, 

2007) 
3
 PEM is a predictive computer based spatial model of ecosystems (MOE, 2007) 
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knowledge-sharing and engaged in critical self-assessment of the project‟s progress in 
order to continually improve our study. In so doing, we expected that the project would be 
more relevant to the local communities, that it would be strengthened from the integration 
of local, traditional, and western scientific knowledge, and that research outcomes would 
more likely benefit all partners involved.  
 

Project Purpose and Objectives 
We are at the end of the second year of this 3-year project, which seeks to generate new 
information about the impact of the MPB and accelerated timber harvest on the quality and 
quantity of key culturally and economically valuable NTFPs in the Burns Lake region. The 
objectives of the first two years were to:  

- Build relationships amongst project partners and jointly develop and refine research 
protocols;  

- Identify key NTFPs harvested by community members in the Burns Lake 
Community Forest (BLCF);  

- Visit and collect field data on the forest characteristics of sites with high quality 
NTFPs;  

- Develop and test inventory methods that incorporate quality criteria for cultural use 
species;  

- Predict areas in the BLCF tenure where high quality key NTFPs are found, based 
on field data, literature, and local/traditional knowledge; 

- Visit predicted areas to compare field observations of NTFP quality and forest 
characteristics with model predictions; and 

- Share knowledge and results with the BLCF, and First Nations and community 
harvesters. 

 
This project‟s long-term goals are to develop management recommendations for 
community forests in northern interior BC to increase the value of non-timber species, and 
to develop tools for First Nations and forest managers in MPB-affected areas to inventory 
and manage valuable NTFPs.  

Study Area  
The BLCF is an ecologically diverse landscape with a range of forest types at varying ages 
and stages. The Biogeoclimatic Ecosystem Classification (BEC)4 subzones present within 
the community forest include Sub-Boreal Spruce dry warm (SBSdw3), Sub-Boreal Spruce 
dry cool (SBSdk), Sub-Boreal Spruce moist cold (SBSmc2), and Engelmann Spruce – 
Subalpine Fir moist cold (ESSFmc). These subzones represent ecosystems ranging from 
dry-warm types characterized by low precipitation, longer growing seasons, and drought 
adapted species such as Douglas-fir; to ecosystems characterized by high precipitation as 
snowfall, short growing seasons and heavy snowpack adapted species such as 
Engelmann spruce. Based on this range of ecosystems, it is likely that the BLCF offers a 
range of NTFP harvesting opportunities throughout the growing season.   

 

                                                
4
 BEC is a system used throughout British Columbia to classify the landscape based on climate, land surface 

(topography), soils, vegetation, and development stage (successional status)  (MOFR, 200*) 
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Project scope and regional applicability 
This project focused on the BLCF tenure (Figure 1), although there were also field visits to 
areas outside of the tenure to similar habitats. Plant species were selected by partners and 
community members based on their cultural, subsistence, or potential market values. 
Results from this project can be used by the BLCF as well as local First Nations to assist 
with land use planning. The methodology developed and the criteria ratings are applicable 
more broadly in BC and beyond.  

The community forest presents a good case study to further develop research on inventory 
methods for NTFPs and to develop the potential to manage for both NTFP and timber 
species. The BLCF board, which includes members of the Office of the Wet‟suwet‟en 
Hereditary Chiefs, Wet‟suwet‟en First Nation, Burns Lake Band, Village of Burns Lake 
councillors, and directors from the community at large, have identified NTFP development 
is a priority. The scale of operations in a community forest allows for direct and informal 
personal interaction between the research team and the forest operations team in the field. 
This helps to ensure that the study matches the practical needs of the community forest, so 
that results are more likely to be directly applicable. 

 

Figure 1. Boundaries of Burns Lake Community Forest. 
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Methods 

Research Protocols 
Community Research Protocols and Memorandums of Understanding are an increasingly 
common feature of research involving Aboriginal Peoples. Their key purpose is to establish 
the rules and policies concerning how research is conducted, and how (and if) traditional 
knowledge is shared. Community protocols serve the specific needs of particular First 
Nations and although they generally have common factors, they are usually customized by 
individual Nations‟ to fit their needs, contexts, and locations. 
 
At the planning stage it was recognized that some of the information gathered for this 
project would likely be sensitive, particularly with respect to the sharing of cultural 
knowledge by First Nation partners. To address these concerns, the Office of the 
Wet‟suwet‟en and the Centre for Non-Timber Resources at Royal Roads University have 
worked towards developing a draft  Memorandum of Understanding that asserts in part:  

 that traditional knowledge remains the property of the communities, and that no 
information is to be shared outside the research partnership without the consent of 
the communities;  

 that research results will be shared with community members and community 
leadership on an on-going and regular basis and copies of any publications, 
reports, etc. will be provided to the Office of the Wet‟suwet‟en; 

 that parties agree to the confidentiality or use-restrictions required by ethical 
research standards or requested by individual community members under the 
terms of their written consent; 

 that capacity-building will be an important part of the research partnership and that 
researchers will work closely with Wet‟suwet‟en members and employ 
Wet‟suwet‟en in researcher/data collection positions subject to the availability of 
qualified candidates.  

The complete current draft of the MoU and associated protocols is attached as Appendix 2. 
The MoU and associated protocols have been through a review process with both parties 
and are believed to now be in close to final form. It is anticipated that this document will be 
signed within the next two to three months, ensuring an agreement is in place to facilitate 
future work between the partners as well as serve as a template for other collaborative 
initiatives. 

Workshops  
In 2009, workshops were held with each of the Office of the Hereditary Chiefs of the 
Wet‟suwet‟en (20 participants), combined Burns Lake Band and Wet‟suwet‟en First Nation 
(12 participants), and the general public through the BLCF (12 participants). The purpose 
of these workshops was to introduce the project to community members; to provide a 
status report to people already familiar or involved with the project; and to identify 
important plants and interview participants for the 2009 and 2010 field season.  

Follow-up visits were held with community members, project ecologists, and the BLCF in 
March 2010. These were an opportunity for researchers to share results from the 2008 and 
2009 field seasons, and for participants and community members to share ideas and give 
feedback on how the project is progressing, including suggestions for its third year and 
beyond.  
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Interviews 
We held interviews with NTFP harvesters in order to learn more about their knowledge and 
perspectives regarding important  NTFP harvest site characteristics, changes that they are 
observing (to the NTFPs themselves, to the environment, and to the climate), and 
recommendations that they had to better manage NTFPs and the forest. It was also an 
opportunity for harvesters to ask questions about any of these topics, and to share their 
ideas about how community awareness about NTFPs could be enhanced. We interviewed 
people who had experience harvesting a variety of NTFPs and who were willing to share 
some of their knowledge with the project. 

A total of seven harvesters (five women and two men) participated in the interviews. Two of 
the participants, a married couple, were interviewed together at their request. Several 
harvesters volunteered to participate in interviews at the workshops held in March 2009, 
and we contacted others at the suggestion of local contacts. All of the harvesters that we 
requested interviews from agreed to participate. 

Interviews were informal and based on a questionnaire that covered all of the above-
mentioned topics (Appendix 3). The questionnaire was not strictly followed; rather it guided 
the conversation to identify the topics that the harvesters were most interested in speaking 
about. After the interviews, some harvesters continued to share relevant information during 
informal conversations. Where harvesters gave permission, this knowledge was included in 
the report as well.    

Interview participants were encouraged to share only as much knowledge as they were 
comfortable with in order to respect the individual‟s and community‟s traditional knowledge. 
They were advised that they could end the interview at any time, that no information that 
they considered inappropriate would be shared more widely, and that they could choose 
whether they wanted their names used. Participants were also given the opportunity to 
review the contents of the technical report before it became available to the public, and to 
specify any information that should not be included due to privacy concerns. In addition to 
sharing their general knowledge about NTFPs and forests, interview participants were 
asked to provide locations of high quality harvesting sites through either a field visit with 
project team members, or by giving directions with site coordinates or a map. Exact 
locations of harvesting sites were not required as some harvesters were reluctant to reveal 
their private picking spots. Their willingness to share general areas with us was still helpful, 
as we could then collect data about forest characteristics near prime NTFP sites. The 
locations of these sites were not revealed within any public documents or maps.  

Species selection  
Community harvesters identified plants with cultural, subsistence or other values during 
workshops, interviews, and informal discussion (Table 1). This list of species was narrowed 
down to seven target species (black huckleberry, Labrador tea, lowbush blueberry, paper 
birch, raspberry, Saskatoon, and soapberry) using consensus among participants, and 
considering the accessibility of harvesting sites as well as the ecological significance and 
vulnerability status of the different plants.  
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Table 1. Culturally important plant species including project target species.  
 

 

How do we measure ‘quality’?  
In the first year of the project we developed criteria to rank the quality of each target plant 
on a scale of 0-6. The ranking scale was based on that developed in the Williams Lake 
project (RRU, 2009), but modified to accommodate local ecosystems and perspectives of 

Common name Scientific name 

Target species 
Black huckleberry Vaccinium membranaceum 

Labrador tea Ledum groenlandicum 

Lowbush blueberry Vaccinium caespitosum 

Paper birch Betula papyrifera 

Red raspberry Rubus idaeus 

Saskatoon  Amelanchier alnifolia  

Soapberry Shepherdia canadensis  

Other species of interest 
Alder Alnus sp. 

Angel Hair Lichen Ramalina thrausta 

Arnica Arnica cordifolia 

Black currant Ribes lacustre 

Cattail Typha latifolia 

Cow parsnip Heracleum maximum 

Devil's club Oplopanax horridus 

Elderberry Sambucus racemosa 

False Solomon‟s-seal Smilacina racemosa 

Falsebox Pachistima myrsinites 

Fireweed Epilobium angustifolium 

Highbush cranberry Viburnum edule 

Juniper Juniperus communis 

Kinnikinnick Arctostaphylos uva-ursi 

Lady fern Athyrium filix-femina 

Lodgepole pine Pinus contorta 

Mint Mentha arvensis 

Nettle Urtica dioica 

Onion Allium cernuum 

Oval-leaved blueberry Vaccinium ovalifolium 

Puffball mushroom Lycoperdon sp. 

Red columbine  Aquilegia formosa 

Rose Rosa spp 

Shaggy mane mushroom Coprinus sp. 

Skunk currant Ribes glandulosum 

Snowberry (salmonberry) Symphoricarpos albus 

Spruce Picea sp. 

Star-flowered false Solomon‟s-seal Smilacina stellata 

Strawberry Fragaria spp 

Sweet pea Lathyrus sp 

Willow Salix spp. 

Yarrow Achillea millefolium 
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NTFP quality. The purpose of the criteria was to allow ecologists and others who may not 
be familiar with the plant‟s cultural values to assess plant quality while conducting 
conventional vegetation inventories. The guidelines therefore had to be clear, precise, 
descriptive, and quantitative; for instance by providing examples of the berry volume that 
could be picked from one plant in a „high‟ quality area. Because the criteria are to guide 
plant quality assessments, they do not need to include detailed information about how or 
why it is used. The full quality guidelines for each target species are in Appendix 4, and an 
example of the general ranking scale is shown in Table 2.  

 

Table 2. Quality ranking for a generic NTFP berry species based on plant characteristics 
identified by harvesters. 

Ranking 
code 

Quality Example 

0 Dead  Plants in the area are virtually dead 

1 Low  No berries on the bushes 

2 Moderate-low Only a few berries on the bushes 

3 Moderate   Enough berries in the area to pause and pick  

4 Moderate-high Enough berries in the area to gather for breakfast 

5 High Enough berries in the area to gather for winter storage 

6 Excellent The bushes are loaded with berries 

 

Field sampling 

Field sampling in the project‟s first year (July 10-17, 2008) included visits to 36 high-quality 
NTFP sites that were identified by local harvesters. Field sampling in 2009 involved field 
visits to 64 new high-quality harvesting sites, including 16 sites that were identified by 
harvesters, and 48 sites that were predicted to have high quality NTFPs based on models 
developed by MOFR ecologists in the  first year. Sites were sampled from July 6-23, 2009, 
and Aug. 31-Sept. 1, 2009. Local harvesters identified sites either by guiding the ecologist 
to the site, providing site coordinates, or by locating the site on a map. Ecologists collected 
information about the site‟s physical characteristics, trees, understory vegetation, and 
NTFP quality. Sampling followed the Field Manual for Describing Terrestrial Ecosystems 
(Province of British Columbia, 1998), modified to include the assessment of NTFP quality 
(rank of 0-6). Data were collected according to a Site Visit Form (Appendix 5).  

Predictive model development 
Predictive models were developed in the project‟s first year using the data gathered about 
the ecological characteristics of high quality NTFP sites (e.g. stand age, dominant species, 
slope etc.) and the occurrence, abundance, and quality of NTFPs of interest. This 
information was used to develop „queries‟, or criteria that could be used by GIS mappers to 
delineate areas where high-quality NTFPs were likely to occur, based on the forest 
characteristics associated with prime sites (i.e. predictive maps). Examples of query criteria 
include the BEC subzones and site series where the species is likely to occur, the leading 
tree species of the forest stand, or the forest age class. The models were refined and 
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modified in the project‟s second year. Ecologists visited sites that were predicted to have 
high quality NTFPs to observe them and assess their quality ranking.  In cases where the 
observed plant quality did not meet the expectations that were predicted by the model, 
ecologists further specified or modified the predicted habitat associations to more precisely 
fit those characteristics that are consistently associated with high quality plants.  

Data Analysis: Habitat characteristics vs. NTFP occurrence, 
abundance and quality  
Statistical analyses were performed to examine the significance of the relationships 
between habitat characteristics and NTFP occurrence (i.e. plant presence), abundance (or 
percent plant cover), and quality (as defined by the quality criteria rankings). Data from 
2008 and 2009 were compiled and analyzed together with data from a sister project in Fort 
St. James (CNTR et al. in press). That project collected similar data, using the same field 
data collection form at 35 high quality NTFP sites (July 12-17 and August 25-29, 2009). 
Data were analyzed jointly in order to increase the models‟ statistical power, and results 
were applied to the local physical and ecological conditions of each region when 
developing predictive maps.    
 
The analyses were developed separately using two sets of habitat characteristic data:  (i) 
forest stand characteristics measured at the sites during field visits, and (ii) regional 
environmental GIS data (i.e. terrain, land cover, and BEC). This allowed a comparison 
between relationships that were based on (i) data that were recently observed and 
collected at precise plot locations, and (ii) a larger data set from secondary sources that 
was collected systematically, with a greater number of variables, including some that are 
less intuitive and less able to be observed directly (e.g. solar radiation; index of 
topography, moisture, and nutrients).  
 
Factors examined from site data included: 
- Stand age 
- Moisture level 
- Elevation 
- Nutrient levels  
 
Factors examined from GIS data included: 
- Slope (o) 
- Slope-aspect index (high values refer to cool N-NE slopes while low values are warm 

S-SW slopes) 
- Solar radiation (W/m2/day, as measured on Julian day 172) 
- CTI (Compound Topographic Index; high values correspond to high levels of moisture 

and nutrients, and landscape positions that are in valleys) 
- Toposcale  (related to meso-scale slope position, with ridges being the highest values 

and valleys being the lowest) 
- Landform (local landscape slope position, with ridges having high values and valleys 

low ones) 
- Deciduous forest (proportion within 100-m radius, from the Earth Observation for 

Sustainable Development of Forests {EOSD} classification) 
- Forest (proportion within 100-m radius, from EOSD classification) 
- Shrub (proportion within 100-m radius, from EOSD classification) 
- BEC variant (i.e. a climatic variation within the BEC classification  program) 
- TRI (Terrain Ruggedness Index; where high values indicate more rugged terrain) 
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Slope-aspect index was negatively correlated to solar radiation (i.e. high slope aspect 
values, which are those on cool N-NE slopes, had low solar radiation); all other variables 
were independent.  

 
Plant occurrence was analyzed using logistic regression to estimate the probability that a 
plant is present at each site and across different stand and environmental gradients. Plant 
abundance (ranked categories of low, moderate and high cover classes) and quality (0-6) 
were analyzed using ordinal logistic regression. Model development was based on Hosmer 
and Lemeshow (1989), and a cut-off value of probability (p) =0.1 was used to assess 
significance. Significance of the occurrence models was determined using the likelihood 

ratio 2statistic (a larger 2corresponds to lower p-values [increased model significance]), 
and the pseudo-R2 (McFadden's R2) which represents an index of the proportion deviance 
explained. For quality and abundance models, significance was determined d by assessing 
model F-values. Model fit was based on an assessment of R2 values, although caution 
should be used in the interpretations of these values as they are not equivalent to standard 
linear regressions. The significance of individual variables was determined based on the 
regression coefficient (β) and probability value (p>/z/) that the coefficient is 0. Significant 
relationships between habitat variables and NTFP characteristics had either positive 
correlations, negative correlations, or quadratic relationships (i.e. U-shaped or bell-shaped 
curves). Quadratic relationships implicitly contain two β and p values because they involve 
an operation to the power of 2 (y = ax + bx2 + c). All statistical analyses were done using 
the software Stata.  
 
Maps of plant occurrence, abundance, and quality were developed based on the GIS data. 
This allowed a comparison of maps developed from local knowledge (i.e. the predictive 
model queries) and those from statistical analyses as applied to regional environmental 
GIS data. For map predictions of plant abundance and quality, the occurrence models 
were used to exclude or „mask-out‟ any habitats without NTFP occurrence.  
 
We had sufficient data to allow statistical analysis and mapping of three target species; 
soapberry, black huckleberry, and Saskatoon.  
 

Huckleberry Plots  

We established eight black huckleberry plots (1m x 1m) to collect more detailed field data 
about the plant‟s biology, berry quality, and to assess which plant characteristics (e.g. 
height, density) are linked to berry production in order to support the quality rankings. 
These surveys were done for huckleberry as an extension of a larger project being 
conducted throughout BC. Sites were located in areas identified by harvesters as having 
high quality berry production, and plots were established in representative areas of these 
sites. Within each plot all berry plants were counted; an average plant height was 
estimated; all berries were counted; and a quality rank was determined according to the 
newly developed quality criteria.  
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Results and Discussion 
 

Interviews 

Interview participants had a variety of backgrounds and perspectives about the use of 

NTFPs, and all of their observations were based on years of experience harvesting in the 

Burns Lake region. Some of this content was excluded from this public document out of 

respect for the traditional and private knowledge of community members. More general 

information was summarized into the categories of: 

 

- Harvest site characteristics   

- Changes to NTFPs and their habitats 

- Recommendations for NTFP and forest management  

- Questions and comments from harvesters  

 

1. Harvest site characteristics  

When looking for a promising new picking site, harvesters reported that they examined 

specific environmental characteristics including slope direction, soil type, disturbance 

history, and climate. Two participants said that they generally looked for sites that 

appeared similar to ones where they had previously found good quality NTFPs. When 

looking for huckleberries, one harvester sought sites where fire has passed through ten 

years earlier, and two harvesters searched in forestry cut-blocks. Two harvesters focused 

on brush piles and areas with good topsoil when looking for raspberries.  

 

While this project was concerned with the location of high quality NTFP sites, harvesters 

also shared some of the other elements that they consider when selecting a harvesting 

site, including access, social customs, personal safety, and contamination risks. Good 

access to a site is essential, though one harvester reported a willingness to “walk a long 

way if the picking is good”. This same harvester noted that she would not pick in an area 

used by an elder, purely as a sign of respect. One harvester mentioned avoiding areas of 

potential chemical use such as power lines and roadways.  

2. Changes to NTFPs and their habitats 

All but one participant reported changes to NTFPs and their associated habitat. A major 
trend noted was the extreme level of variability around the timing of growing seasons, and 
the resulting impacts on berry production. In the study‟s first year late frosts killed most of 
the berry crop; and in the second year a late spring coupled with a warm summer resulted 
in both soapberry and huckleberry ripening simultaneously, and huckleberry producing a 
bumper crop, causing many harvesters to acknowledge that they were confused by recent 
trends.  
 
Changes to NTFP habitat included the observation that forest fuels are building up as the 
forests mature, making it hard to find huckleberries even though the plants still exist under 
the stand. One harvester observed that huckleberry is no longer growing at lower 
elevations, only higher up. There were many comments related to the MPB infestation; one 
participant reported that the presence of so many dead trees is causing the understory to 
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heat up due to the increased amount of light getting through. Another believed that with 
fewer trees to take up moisture, water levels in the soil and wetlands are rising, causing 
plants to die off. She had observed species such as Labrador tea, fiddleheads, and devil‟s 
club getting drowned out, and, in the case of Labrador tea, being replaced by sedges and 
rushes over large areas. This same harvester also noticed a decline in shrubby species 
such as rose growing along the swamp bank edges. Another participant added that MPB is 
causing soil to become more acidic, which she expected would increase blueberry cover 
that may block out sunlight and lock in moisture. A general observation was that MPB has 
caused an overall decrease in berry abundance in the area, so that harvesters need to 
travel further to find a similar amount. One participant explained that the shade provided to 
berries from the dead limbs of MPB-affected trees was insufficient to protect them from 
drying out. Salvage logging associated with MPB was though by one participant to have 
similar effects as regular logging, wherein the berries actually improve for a number of 
years after the trees are removed.  

These long-term observations identify important trends in the status of NTFPs, as empirical 
monitoring of many of these species has, until recently, not been undertaken. 

3. Recommendations for NTFP and forest management  

Harvesters had ideas about NTFP management, timber management, and the compatible 
management of both timber and non-timber resources. One suggestion was for NTFP 
harvesters to invest in a concept similar to agricultural crop rotation, allowing areas to rest 
for periods instead of harvesting them consistently every year. It was suggested that this 
may result in future increases of the plant populations and better harvested returns. 
Another harvester thought that excluding people from picking sites by keeping them secret 
would be the most effective way to manage the plants. These touch on concerns about 
NTFP management common across the province, that without tenure, or exclusive rights to 
a resource, it is difficult to ensure or invest in its sustainable management.  

Suggestions for timber management techniques that surfaced from interview participants 

were the need for selective logging and prescribed burning. One harvester noted that it 

would be best to selectively log using horses, as was done in the past. Fires were a 

management technique suggested by most of the participants to reduce competition and 

provide proper growing conditions. They recommended that prescribed burning could be 

reinitiated as a technique to clear slash and provide nutrients to the forest floor, speeding 

up the composting process. There were divergent opinions about the impacts of herbicide 

spraying by forestry companies. One harvester suggested that since sprayed plants die, it 

is not a concern for human health, while another expressed concern for the effects that 

herbicides could have on unsuspecting animals that may ingest the chemicals. Harvesters 

had a variety of opinions about how the wood remaining on salvage logged sites should be 

dealt with. One suggested that it should be chipped and spread on the forest floor, while 

another would like to see burning, believing that this would help plants to re-establish, and 

they would in turn provide shade for NTFPs.    

 
Increasing cooperation between forestry companies and NTFP harvesters was the primary 
focus for recommendations for compatible management. Ideas included increased 
information sharing so that foresters could be aware of important NTFP (particularly 
huckleberry and soapberry) picking sites. It was suggested that companies could then 
avoid logging or applying herbicides in those areas, and leave a buffer area to ensure their 
protection. While most believed this to be a good idea in principle, it was pointed out that it 
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would be difficult to implement because some elders or harvesters prefer not to share 
information about private picking spots. One harvester also noted that accommodating 
picking areas may be difficult, given that the list of other groups that forestry companies 
must consult already includes trappers, guides, and First Nations. Forestry companies 
were also advised to be more conscious of the site-specific ecological effects of their 
cutting regime. For example the impacts of logging were said to be amplified on south 
facing slopes due to higher sun exposure, thereby further affecting NTFPs (e.g. splitting 
and spoiling mushrooms).  

Examples of compatibility between conventional forestry and NTFP harvesting were given. 
It was noted that raspberries grew well in partially logged lodgepole pine sites in which 
spruce has been retained, and that logged sites are good for producing huckleberries. 
Another harvester noticed that huckleberries tended to grow larger in the shade of other 
shrub species such as alders. This observation supports the idea that limiting brushing on 
a site may help promote both nitrogen fixing species (like alder) and berry species. One 
harvester noted that small pieces of timber left on the cut-block is another example of a 
valuable NTFP used by neighbouring First Nations. It was suggested that logging 
companies could create piles of these accessible to the public who may be seeking 
firewood or small pieces for other uses (e.g. artisanal furniture), rather than piling all of the 
slash in burn piles.  

4. Questions and comments from harvesters  

Participants were given the opportunity to ask questions or express concerns related to 
any of the issues that we discussed. Responses that we received (either during the 
interviews or at a different time) included: 

 
- “Things change all the time. Fires happen naturally and nature follows a cycle” 
- A volunteer with the food bank expressed an interest in having extension and 

education about edible NTFPs provided to food bank users, as a potentially 
valuable (yet often overlooked) source of nutritious food that people are able to 
provide for themselves   

- Several community members attended project workshops anticipating that they 
would be information sessions about NTFPs, indicating that there is interest in 
learning more about NTFP-harvesting skills 

 

Predictive Models 
The queries developed for the seven target species are presented in Table 3. At the outset 
of this project we anticipated collecting sufficient local knowledge and field data to assess 
the full suite of target NTFPs; however, due to unanticipated budget shortfalls restricting 
field and interview time, there was only sufficient data to effectively examine black 
huckleberry and soapberry, and to a lesser extent Saskatoon (i.e. observations were more 
opportunistic than systematic for this species). Models were also produced for the other 
target species (dwarf blueberry, paper birch, and raspberry) but little interview data was 
collected to support these models or to identify how these species have changed over 
time. 
 
The queries underwent modifications in the field, based on observations of sites predicted 
to be high quality. The observations either confirmed the predictions (e.g. soapberry does 
grow well in association with lodgepole pine), or caused them to modify the predictions 
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(e.g. while soapberry grows well in association with lodgepole pine, this is only true on 
south-facing slopes), therefore we further specified the query so that the model better 
reflected the reality on the ground. The final predictive maps for all species (Appendix 6) 
were not ground truthed for accuracy due to time and budget constraints.  

Table 3: Queries developed for predictive maps of target species. 

 

 
Dwarf blueberry was predicted to be the most common of the NTFPs modelled, followed by 
soapberry and Saskatoon; red raspberry and paper birch were predicted to be the least 
common NTFPs (Table 4). These last two species may have also been the most 
accurately predicted, however, as raspberry was observed to be closely linked with recent 
road construction, and paper birch can be easily observed in forest cover inventories. No 
species was predicted to have a cover more extensive than 4.3% of the BLCF, indicating 
that high quality sites are relatively uncommon on the landscape.    

 

Species Subzone Query 

Paper birch All Any paper birch in VRI tree layers 

Labrador tea All Any FC polygon with black spruce in the label 

Red raspberry All Any polygon harvested <5 years ago 

All Within 30 m of a road (roads within cutblocks only) 

Soapberry 
  
  
  
  
  
  

SBSdk PEM predicted SBSdk/04 

All Any polygon with Douglas fir leading  

SBSdk Site series 01, 02, 03, 05 with aspen cover >= 80% 

SBSdk 
Site series /03 or /05 and age class 1, 2, 3, 4 and lodgepole pine 
(>80%) 

SBSmc2 SBSmc2/02  and age class 1, 2 

SBSdk Site series  /81 

SBSmc2 PEM predicted Ro, Gb, 81 

Black 
huckleberry 
  
  
  

SBSmc2 Clear cuts 5 to 18 years and PEM predicted SBSmc2 01 or 01c 

 ESSFmc Clear cuts 5 to 18 years and PEM predicted ESSFmc/01 or /04 

SBSmc2 
Age class 5 - 8 and > 80% cover lodgepole pine and PEM predicted 
/02, /03, or /01c (MPB killed stands) 

 ESSFmc 
Age class 5-8 and > 80% lodgepole pine cover and PEM predicted 
/01, /03, or /04 (MPB killed stands) 

Dwarf 
blueberry 
  

SBSdk PEM predicted /01, /03, or /05 + clear cut 2-15 years old 

SBSmc2 PEM predicted /03 and 2-15 years old clear cuts  

Saskatoon 
  

SBSdk Aspen leading >80% and PEM predicted /01 or /01c 

All 
South-facing (135o to 245o) and slope > 40% and non-forested 
polygon label 
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Table 4. Occurrences of high quality NTFP species within the Burns Lake Community Forest 
as modeled using predictive queries. 

Species Area (ha) Percent (%) cover of community 
forest (86,223 ha)  

Black Huckleberry 2400.78 2.8 

Dwarf Blueberry 3670.78 4.3 

Paper Birch 1592.10 1.8 

Red Raspberry 418.57 0.5 

Saskatoon 2238.75 2.6 

Soapberry 3352.16 3.9 

Total  13,673.14 15.8 

 

Correlations of plant quality to habitat  
While Tables 3 and 4, and the maps in Appendix 6 present information about key NTFP 
habitats based on the predictive queries (developed using local knowledge), the 
information in Table 5 was derived from statistical analyses of the relationships between 
habitat characteristics and NTFP occurrence, abundance, and quality. Analyses were 
based both on field data collected and on GIS data, and the results of both types of 
analyses are presented for comparison. Maps based on the GIS data analysis (Appendix 
7) were produced to complement those based on local knowledge-based predictive 
queries.         
 
Table 5. Correlations of plant quality to habitat. Relationships are either positive [+], 
negative [-], or quadratic [quad]. All variables are significant (direction, β, p). 
  Stand model 

variables 
Stand 
model 

statistics 

GIS model variables GIS model 
statistics  

S
o

a
p

b
e
rr

y
 Occurrence  

*Moisture (-, -
0.3989, 0.06))  
*Elevation (-, -
0.0058, <0.001) 

P<0.001 

 
2
= 17.82  

Pseu-
R

2
=0.1323  

d.f.=100 

*Elevation (-, -0.0039, 
0.005) 
*Slope (quad: highest on 
either flat or steep 
slopes, -0.2729/0.0108, 
0.011/0.009) 
*CTI (-, -0.2691, 0.073) 
*Toposcale (generally + 
but complicated, 
occurred at very low and 
very high values, i.e. 
both ridges and valleys, 
<0.001, 0.056)   
*Forest density (-, -
0.2252, )   

p=0.004 

 
2
= 24.58  

Pseu-
R

2
=0.1404  

d.f.=130 

Abundance  

*Stand age (+, 
0.0267, 0.007) 
*Moisture (quad: 
highest at 
intermediate 

p=0.0112 

 
2
= 11.10 

Pseu-
R

2
=0.1660 

d.f.= 30 

*Elevation (-, -0.0053, 
0.021) 
*CTI (quad: highest at 
mid-level moisture and 
nutrients, -

p=0.0002 

 
2
= 25.97 

Pseu-
R

2
=0.2278 

d.f.= 51 
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  Stand model 
variables 

Stand 
model 

statistics 

GIS model variables GIS model 
statistics  

levels, 3.4386/-
.4974, 
0.045/0.036) 

4.7563/0.2808, 
0.014/0.024) 
*deciduous forest (-, -
0.1722, 0.079) 
*shrub cover (+) 
*BEC variant 3 (+, 
1.9267, 0.019) 
*TRI (-, -0.0837, 0.048) 

Quality 

*Stand age (+, 
0.0218, 0.018) 
*Moisture (quad- 
highest at 
intermediate 
moisture, 3.501/-
0.4245, 
0.038/0.054) 

p=0.0310 

 
2
= 8.87 

Pseu-
R

2
=0.0996 

d.f.=29 

*CTI (+, 0.4962, 0.042) 
*Shrub cover (+, 
0.1021, 0.003) 
*Mixed forest (+, 
0.0857, 0.001) 
*BEC variant 2 (-, -
4.3721, <0.01) 

P<0.001 

 
2
= 31.86 

Pseu-
R

2
=0.2225 

d.f.=48 

 

H
u

c
k
le

b
e
rr

y
 

Occurrence  

*Moisture (quad: 
highest at 
intermediate 
moisture, 3.817/-
0.4841, 
0.022/0.032) 
*Nutrient (-, -
1.1910, 0.044) 
*Elevation (+ up 
to 1400 m, 
0.0181, 0.017) 
*Stand age (+, 
0.0251, <0.01) 

P<0.001 

 
2
= 44.74 

Pseu-
R

2
=0.4434 

d.f.=79 
 

*Elevation (quad: 
highest at mid-elevation, 
~ 1100 m., 0.0629/-
0.0003, 0.012/0.035) 
*Landform (-, -1.207, 
0.024) 
*Aspect (+, 6.2145, 
0.009) 
*Deciduous forest (-, -
0.03217, 0.056) 
*BEC variant 3 (+, 
1.4219, 0.085) 

P<0.001 

 
2
= 69.38 

Pseu-
R

2
=0.4085 

d.f.=130 
 

Abundance  

*Elevation (+ up 
to 1400 m, 
0.0056, 0.011) 
*Stand age (+, 
0.0173, 0.025) 

p=0.0093 

 
2
= 9.35 

Pseu-R
2
= 

0.0796 
d.f.=55 

No major relationships 
found (all weak) 
 

 

Quality 

*Elevation (+ up 
to 1400 m, 
0.0052, 0.011) 
*Stand age 
(+,0.0147, 0.036) 

p=0.0015 

 
2
= 15.40 

Pseu-
R

2
=0.0805 

d.f.=54 
 

*Solar radiation (quad, 
best at med- high values, 
0.0083, 0.007) 
*Shrub cover (+, 
0.03635, 0.094) 
*Deciduous forest 
cover (-, -0.5007, 0.009) 
*BEC variant 3 (+, 
1.3643, 0.030) 

P<0.001 

 
2
= 35.96 

Pseu-R
2
=0. 

1227 
d.f.=83 
 

 

S
a
s

k
a
to

o
n

 

Occurrence  

*Elevation (-, -
0.0123, <0.001) 
*Moisture (-, -
0.9788, 0.002) 
*Nutrient (+, 
1.1411, 0.011) 

P<0.001 

 
2
= 47.20 

Pseu-
R

2
=0.3790 

d.f.=100 

*Elevation (-,-0.0071, 
<0.001) 
*Slope (+, 0.09785, 
0.015) 
*Aspect (-, -3.9051, 
0.021)  
*Deciduous forest (+, 
0.03203, 0.021) 

P<0.001 

 
2
= 41.51 

Pseu-R
2
=0. 

2562 
d.f.=131 
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  Stand model 
variables 

Stand 
model 

statistics 

GIS model variables GIS model 
statistics  

Abundance  

*Moisture (-, -
0.9051, 0.032) 
*Stand age (quad: 
highest at medium 
ages, 0.0716/-
0.0005, 
0.068/0.064) 

p=0.0417 

 
2
= 8.22 

Pseu-
R

2
=0.1529 

d.f.=26 
 

*CTI (-, -1.7795, 0.001) 
*Toposcale (-, -0.0108, 
0.060) 

P<0.001 

 
2
= 21.09 

Pseu-R
2
=0. 

2510 
d.f.=39 

Quality 

*Elevation (-, -
0.0057, 0.084) 

p=0.0737 

 
2
= 5.21 

Pseu-
R

2
=0.0813 

d.f.=23 
 

*Elevation (-, -0.0084, 
0.014) 
*CTI (-, -1.0862, 0.012) 
*Landform  (quadratic, 
3.1049/4.9360, 
0.016/0.024)  
*Shrub cover (-, -
0.2370, 0.014) 

P<0.001 

 
2
= 31.51 

Pseu-R
2
=0. 

3984 
d.f.=29 
 

 

The maps developed based on both queries and on statistical analyses (Appendices 6 & 7) 
appear to predict the distribution of these species well at landscape-scale, according to 
opinions of local harvesters and forest practitioners. Both models were created at the end 
of the season, however, and these final iterations have not undergone ground-truthing for 
accuracy.   

All of the sources of information investigated (i.e. local knowledge, field data, GIS data) offer 
good exploratory and predictive value. Examining them together strengthens our 
understanding of the ways in which habitat characteristics influence NTFPs. The query table 
and stand data are based on direct observations of high-quality NTFP habitat in the field, 
either through years of experience or through systematic data collection. They offer an 
intuitive set of relationships based on localized information. The GIS data analysis is based 
on a larger data set, and can be used to develop relationships that are less intuitive, thereby 
generating new knowledge. For example the CTI factor is a composite of soil moisture, soil 
nutrients and landscape position. While such GIS-based correlations are more difficult to 
visualize because they are indirect or complex, they are nonetheless valuable for alerting us 
to the more nuanced factors which may affect NTFP quality, and can suggest areas for 
further research to clarify their impacts. At times the data from the different sources were in 
agreement, at other times they complemented each other by adding new and different 
information; in no cases did they contradict each other.    
 
Soapberry: While not all the trends were consistent between the two types of analysis 

(stand and GIS data), the assessments indicated that three main variables had a 
significant influence on soapberry: stand age, elevation, and moisture. Older forest 
stands favour more abundant and better quality soapberry, but the age of the stand 
does not significantly impact whether the plant is present or not. The effects of moisture 
are interesting; while drier areas tend to have a higher occurrence of soapberry, the 
plant‟s abundance and quality tend to be higher at intermediate moisture levels. This 
re-enforces the notion that knowing where a plant is likely to occur is not necessarily 
indicative of that area‟s value for harvesting. It also agrees with local observations that 
while soapberry tends to occur in drier areas, the best quality berries are on the more 
humid end of this spectrum. Elevation was a determining factor in soapberry 
occurrence and abundance (with both of these increasing at lower elevations), but the 
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plant‟s quality was not significantly different depending on the elevation at which it 
grew. The positive relationship of soapberry quality with mixed forest cover could be 
due to such forests having more broken canopies that result in increased light 
penetrating to the forest floor. The number of variables found to be significant in the 
analyses and in the query table makes it clear that the ecological relationships 
influencing soapberry are complex. Local knowledge certainly supported this. The one 
query applicable to all soapberry habitats was that they are expected to do well in 
Douglas fir stands. All other queries varied depending on the BEC zone in which the 
plant was growing, with six sets of queries developed for different habitats in the BLCF 
alone.  

 
Huckleberry: The model indicated that stand age and elevation (up to 1400 m) had a 

consistent and positive correlation with huckleberry occurrence, abundance, and 
quality. Local knowledge and observations by ecologists attest to the fact that 
huckleberry tends to be widely distributed on the landscape, but that the highest quality 
plants are found at higher elevations. The relationship with stand age was more 
surprising; field observations suggest that the highest quality berries are found in either 
recently logged stands or in old stands with numerous canopy gaps. A quadratic 
relationship showing huckleberries doing best in the oldest and youngest stands was 
thus expected, instead of the positive relationship that was derived (i.e. berries do best 
in old stands). It is worth noting that the analyses from the Williams Lake project 
indicated that huckleberry quality was greatest in young forests. Local ecological 
differences between the two regions, or weather conditions in the years sampled, could 
explain the disparity. As well, the analyses only report relationships that were 
statistically significant. A more robust data set could lead to a more confident 
assessment of this relationship, as the amount of uncertainty would diminish and 
significant correlations become more apparent.   

 
Huckleberry is the only species that is reliably picked in logged stands. The light and 
nutrients increase several years following timber harvest leading to an increase in fruit 
production. This lasts until trees reach about 3-4 m. in height, at which point the plants 
decline as they get shaded out by trees. Given the large number of recently cleared 
areas around Burns Lake, it is likely that black huckleberry production will increase in 
the next decade, followed by a rapid decline in berry availably on most of the recently 
harvested areas. The challenge to forest managers interested in berry production is to 
create open canopy stands with enough light penetrating to the forest floor to stimulate 
berry production while maintaining enough basal area to meet timber production needs. 

 
Saskatoon: Elevation was the most important factor influencing Saskatoon with both its 

occurrence and quality correlated to lower elevation sites. Occurrence was linked to 
warm, steep aspects, but abundance and quality were both greater on shallow slopes 
(as indicated by negative relationships with the CTI) or valley bottoms (as indicated by 
the negative toposcale). Interestingly, Saskatoon quality was greatest on sites with low 
shrub cover, suggestive of areas that have few plants, but where those present are 
likely to produce a high quality berry crop. This equates well with field observations, as 
high quality Saskatoon bushes were most common on sites too dry and warm to 
support other shrub species.    
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Huckleberry Surveys 
No strong relationships were observed between berry abundance and plant density, or 
between berry weight and plant density (Figure 2). This could be due, in part, to the small 
sample size which may be insufficient to show any correlations. The figure does suggest 
that berries are heaviest at mid-densities, however. This could be because dense 
huckleberry stands do not allow enough light to favour large berries and sparse stands 
have other growth limiters, leaving stands with intermediate densities to produce the 
heaviest berries.  
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Figure 2. The total number of berries and berry weight at different plant densities for black 
huckleberry. 

The number of berries was highest on mid-sized bushes that had an average height of 28-
30 cm (200-300 berries/plant). Plants that measured 24 cm or less had very few berries 
(no more than 25 berries) and those that were 32 cm or taller had approximately 100-150 
berries (Figure 3). Berry weight was also greatest for plants that were mid-height; the 
heaviest ones (~ 0.7 g) were found on plants that were 30 cm tall, followed by plants that 
were relatively tall (32 or 40 cm), both having berries averaging almost 0.6 g.   
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Figure 3. The number and weight of huckleberries for plants of different heights. 

The quality rankings used corresponded generally to the number and weight of berries 
(Figure. 4), though huckleberries with quality rankings of 5 had slightly more and slightly 
heavier berries than huckleberries with quality rankings of 6. The differences between the 
two were minimal, and had many more and heavier berries than plants with quality ranks of 
3. Again, the relatively small number of plants assessed likely limited the extent to which 
any true patterns may have been revealed through this preliminary study.  
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Figure 4. The number and weight of huckleberries with quality ranks of 3, 5, and 6. 
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Project Limitations 
This project was a successful exercise in incorporating plant quality into existing vegetation 
inventories in a systematic, quantifiable manner. Quality is a subjective characteristic, 
however, and such assessments will be contingent on many variables such as timing, 
seasonal weather, or previous grazing or harvesting of a given NTFP patch. Such 
variability will likely become increasingly amplified with climate change. Our study 
benefited from the integration of many types of knowledge, and from knowledge gained in 
a pilot and sister project (in Williams Lake and Fort St. James respectively). A larger data 
set (including more field sampling over more seasons) is advisable however, to continue to 
strengthen our confidence in the quality criteria developed.    
 
We faced a funding shortfall in the second year of this project, which reduced our financial 
resources to 40% of what we had anticipated for the field season (the bulk of anticipated 
funds were eventually delivered, however this was after the field season was over). This 
compromised the quantity and quality of data collected. Such analyses rely on robust data 
sets to compensate for inherent variability, and field visits and interviews were inevitably 
restricted due to a shortfall in the expected resources. This resulted in a decrease in the 
number of priority species assessed, and in the strength of the relationships derived 
between habitat characteristics and NTFPs.   
 
The predictive model could be further improved by better understanding the relative 
importance of the factors (i.e. queries) influencing NTFP quality. All of the relevant 
environmental variables were weighted equally in the development of the predictive maps; 
weighing the most important factors more heavily would enhance the maps‟ accuracy. This 
would require a detailed statistical analysis of the relative importance of the variables.  

Suggestions for future project work 
This project is scheduled for a final year of implementation in 2010-11; this final year 
presents an ideal situation to make some changes in project trajectory to explore or 
expand on new ideas, based on participant feedback. The following are also ideas of 
subsequent projects that can grow from this research: 
 

- The predictive models can be improved by collecting more data, and by 
collecting more meaningful data. Increased data collection would require greater 
input from local harvesters or field workers well-versed in the quality assessments. 
It was found in previous work related to this project that estimating quality on some 
unripe berry species can be reliable unless extreme weather events alter the berry 
crop projections (RRU, 2009). This suggests that field workers can contribute data 
throughout the field season and not just during the ripening phase. Having more 
team members assessing high quality sites, and communicating with field crews 
involved in other projects who could notify us of any observations of high quality 
NTFP sites could greatly improve the size of the data set.  

The quality of the dataset could also be improved by carefully examining existing 
GIS datasets and collect these same For example, PEM and VRI data record 
information about shrub height while most field ecologists focus on shrub crown 
closure. By accommodating field collection methods to match existing data, we will 
be able to analyze much larger datasets, drawing from both GIS and stand data 
together.   
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The relevance of the data set can be fine tuned to focus on an analysis of the 
impacts of accelerated timber harvest. This can be done by designing experiments 
to include replicates of sites that have undergone specific management regimes 
(clear-cutting, selective logging etc.) and following the progression of NTFP 
abundance and quality post-harvest.  

- Expand the study area outside of the Community Forest. Some harvesters led 
ecologists to sites outside of the BLCF for the field assessments. In the future, it 
would be prudent to confirm access to relevant GIS data to ensure an effective 
analysis may be undertaken in this expanded area. This could be as simple as 
entering into a data sharing agreement with the local MOFR Offices. 

- Expand communication with Cheslatta and Babine Lake Nations. Members of 
both of these Nations have come forward as individuals to participate in this project; 
future work could include the establishment of formal protocols for working with 
these First Nations.  

- Complete Memorandum of Understanding. This process was initiated in the first 
year of this project and was re-initiated with CNTR and the Office of the 
Wet‟suwet‟en in early 2010. While the lack of a signed MoU did not interfere with 
field research activities in year 2 of the project, all partners have expressed a wish 
to complete the MoU and the associated protocols to ensure they are in place for 
any research activities that may take place in 2010-11. Positive communications 
exchanged between CNTR and the Office of the Wet‟suwet‟en lead us to anticipate 
that we will be able to complete and sign the MoU by May, 2010. The draft MoU 
and associated protocols attached to the report are in a close to final form and have 
been extensively reviewed and modified by both parties.  

- Test the field effectiveness of both statistical and ecologist predictive 
models. While an iterative process was undertaken to ground-truth the model 
predictions, the final mapped models have not been tested in the field, which is an 
essential next step to determine the effectiveness of the models.   

- Work with the community forest to develop a series of prescriptions for 
harvesting timber with the objective of berry production and protection. 
These should take into account the needs of the berry species; the needs of the 
harvesters (i.e. ease of access, roughness of terrain); and the interests of 
sustainable timber harvest. Given the current economic situation of the forest 
industry, the development of these prescriptions should include detailed cost 
estimates for what are likely to be more costly treatments. 

- Create public extension workshops and maps. At all public meetings held in 
Burns Lake, several individuals attended hoping to simply learn general information 
about NTFPs. An extension activity could consist of educating locals on what 
NTFPs are and providing them with predictive maps to test the effectiveness of the 
model. This latter activity was suggested after the first year of the project but was 
not implemented due to budget constraints. By exposing a greater number of 
individuals to NTFPs, their local profile and value may be raised, and the project 
team would receive more feedback on the models produced.  

- Emphasize that NTFPs are not just food. NTFPs are not exclusively food 
products, and many may be used in „wild-crafting‟ of other products. It was 
suggested that broadening harvesters‟ perspective may facilitate other 
opportunities, such as waste materials left behind post-logging, and may create an 
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economically-based NTFP industry as opposed to a sustenance-based industry (i.e. 
you can eat all of your huckleberries but you can only keep so many salvaged wood 
chairs).  

- Partner with the local food bank to teach people about edible NTFPs. As was 
suggested by a community volunteer, conducting workshops with the local food 
bank could teach people what species they can be harvested for food, and when 
and where to harvest them. 

- Investigate the incorporation of fungal species into NTFP inventories. 
Mushrooms are particularly challenging to inventory. Their fruiting is ephemeral and 
varies over time and space, characteristics which do not lend themselves to survey 
techniques that rely on the presence of mushrooms (Ehlers, Berch, & MacKinnon, 
2003). They are highly valued for food, medicine, recreation, and artisan works 
however; and wild mushrooms bring in tens of millions of dollars to the province 
annually (Tedder, 2008).  Because most commercially important mushrooms are in 
mutually beneficial (i.e. mycorrhizal) associations with trees (Ehlers, Berch, & 
MacKinnon, 2003); compatible management of timber and mushroom harvests is 
imperative for both groups of harvesters.  

 
 

Concluding Remarks  
 
The objectives of this project were to build strong relationships with project partners, to 
identify and collect knowledge about key NTFPs and their habitats, to incorporate plant 
quality measurements into vegetation inventories, to develop predictive maps of where 
high quality NTFP sites are found on the landscape, and to share this knowledge for the 
eventual goal of incorporating it into local resource management. At the end of our second 
year, we have accomplished a great deal, and while our research will benefit from 
enhanced and continued efforts, we have realized these objectives. One of the project‟s 
most important findings was that plant quality, a characteristic that is both subjective and 
vitally important for NTFP harvesters, was able to be measured and compared by different 
people across various sites using established criteria. Current vegetation inventories are 
generally not useful for predicting prime NTFP harvesting sites, as confirmed by our data 
analyses, which showed that ecological factors predicting the presence or abundance of an 
NTFP do not necessarily indicate where that plant is found at high quality. By combining 
the knowledge, skills and perspectives of many partners, however, this project was able to 
predict the locations of high quality NTFP sites.  
 
NTFPs are of great interest to the BLCF and to local harvesters and First Nations, as they 
are for rural and Aboriginal communities throughout the province. Changes to traditional 
harvesting areas due to factors such as MPB, climate change, and accelerated timber 
harvest can significantly impact the abundance, quality, and distribution of these plants. In 
doing so, they affect the culture, the lifestyle, and the economic and subsistence practices 
of many residents. The development of quality ranking criteria and the assessment of 
relationships between plant quality and habitat characteristics enable the incorporation of 
NTFPs into conventional vegetations inventories. This tool is directly relevant for land use 
planning by the BLCF and neighbouring communities and agencies, and can be adapted 
by other communities to suit their cultural needs and ecological landscapes.    
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APPENDIX 1: Partners and Collaborators 
 

Burns Lake Community Forest 
Dawn Stronstad, Jeff Ragsdale, Reg Ogen 
Tel: (250) 692-7724, Dawn.Stronstad@blcomfor.com, Jeff.Ragsdale@blcomfor.com, 
Reg.Ogen@blcomfor.com 
 
Centre for Non-Timber Resources, Royal Roads University, Victoria BC 
Wendy Cocksedge, Anne Munier, Tim Brigham 
Tel: (250) 391-2600 ext. 4348, Wendy.Cocksedge@royalroads.ca, 
Anne.Munier@royalroads.ca, Tim.Brigham@royalroads.ca   
 
Keefer Ecological Services 
Randy Moody 
Tel: (250) 489-4140, Randy@keefereco.com  
 
Ministry of Forests and Range, Research Branch 
Will MacKenzie, Ben Heemskerk 
Tel: (250) 847-6387, Will.Mackenzie@gov.bc.ca, Ben.Heemskerk@gov.bc.ca   
 
Office of the Hereditary Chiefs of the Wet’suwet’en 
Contact: David de Witt 
Tel: (250) 847-3630 
 
Wet’suwet’en First Nation 
Tel: (250) 698-7307 
Email: Wetsuweten@futurenet.bc.ca  
 
Burns Lake Band 
Tel: (250) 692-7717 
Email: burnslakeband@ hotmail.com   
 
Scott Nielsen 
Tel: (708) 437-2254, Scott.Nielsen@ales.ualberta.ca  
 
With field sampling contributions from: 
Louise Anderson 
Karen Cyr 
Cheyene Dennis 
Laura Henson 
Allen Johnson 
Herb Neville 
Bob and Vera Nichols 
Alistair Schroff 

mailto:Dawn.Stronstad@blcomfor.com
mailto:Jeff.Ragsdale@blcomfor.com
mailto:Reg.Ogen@blcomfor.com
mailto:Wendy.Cocksedge@royalroads.ca
mailto:Anne.Munier@royalroads.ca
mailto:Tim.Brigham@royalroads.ca
mailto:Randy@keefereco.com
mailto:Will.Mackenzie@gov.bc.ca
mailto:Ben.Heemskerk@gov.bc.ca
mailto:Wetsuweten@futurenet.bc.ca
mailto:Scott.Nielsen@ales.ualberta.ca
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APPENDIX 2. Draft Protocols and Memorandum of 
Understanding 

 
 

Office of the Wet’suwet’en 

on behalf of  

Gitdumden, Gilseyhyu, Laksamshyu, Laksilyu, Tsayu Clans 

 

and 

 

Centre for Non-Timber Resources (CNTR), Royal Roads University (“the researchers”) 

 

(collectively referred to herein as the “Parties”) 

 

 

 

 

BACKGROUND  

 

A. The Office of the Wet’suwet’en on behalf of the Clans supports and looks forward 

to regular communications and information sharing on the research project that 

addresses in part the impact of accelerated timber harvesting on NTFPs within 

Wet’suwet’en territories. 

 

B. The Parties have entered into this collaborative research project to work towards the 

following objectives: 

a. Develop and validate NTFP inventory methods by identifying together a 

number of culturally or possibly economically important non-timber forest 

products (NTFPs), including their quality requirements for use (size, vigour, 

volume, etc), and their habitat, cover and abundance; 

b. Identify impacts of accelerated harvest and forest regeneration on NTFPs of 

high cultural or economic value; 

c. Develop management recommendations for Office of the Wet’suwet’en’s 

Natural Resources Department (Wet’suwet’en Chiefs and House members) 

to identify, maintain or enhance non-timber resources; 

d. Develop a research protocol to protect indigenous knowledge, House  

management priorities,  and action the research collaboration; 

e. Share results and lessons; 

f. Develop tools for Wet’suwet’en clans and Natural Resource managers in 

MPB-affected areas to inventory and manage NTFPs of high cultural or 

economic value.        
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C. In support of these goals and objectives, the Parties will seek to combine high 

standards of scientific research with recognition, integration, and protection of the 

Wet’suwet’en title, rights, cultural values, and traditional knowledge. 

 

D. The NTFP researchers and collaborators agree that Wet’suwet’en customary cultural 

practices and traditional knowledge will not be released or become the property of 

the external institution or its supported or affiliated researchers without the written 

permission of the Wet’suwet’en Chiefs. 

 

E. The Parties wish to carry out this collaborative research project in the context of the 

following principles:   

a. respect for the title, rights and interests of all partners involved 

b. transparency in all dealings with respect to the research project 

c. observation of cultural customs and practices with respect to traditional 

knowledge; and 

d. collaborative decision-making between the Parties about issues of mutual 

interest. 

 

 

THEREFORE, THE PARTIES HAVE THE FOLLOWING UNDERSTANDING: 

 

1. This agreement is guided by the principles and guidelines presented in the “Protocol 

for Research Conducted in the Wet’suwet’en Traditional Territory” which is 

attached to this MoU and forms an intrinsic part thereof. In exchange for the 

researcher accepting and abiding by these principles and guidelines, the Office of 

the Wet’suwet’en will permit the researcher to conduct research within 

Wet’suwet’en traditional territory and will actively assist the research process with 

pertinent resources and support. 

 
Conduct of Research in the Community 

2. Researchers will at all times respect the traditional knowledge, cultural customs, 

traditional practices, title, rights and interests of Wet’suwet’en clan, house, and  

community members with respect to the identification, location and use of non-

timber resources. Researchers shall respect private, confidential, and/or sacred 

knowledge of certain culturally valuable non-timber resources, and agree not to 

document that knowledge without permission. Chiefs, Elders and members may 

provide guidance and advice on these matters to clarify what knowledge should be 

kept confidential. 

 

3. Research results will be shared with community members and with Wet’suwet’en 

clan and house members in a format and schedule mutually agreeable to both 

Parties, and shall include at a minimum quarterly progress reports to the Office of 

the Wet’suwet’en. 
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4. Researchers will inform the Office of the Wet’suwet’en’s Natural Resources staff of 

their work plan, location of research, and timeline for activities while on 

Wet’suwet’en territories.  

 
Disposition of Research Materials 

 

5. Copies of all audio/visual recordings (in digital and/or analog formats) and copies of 

all notes, transcripts, photographs, and other records of the research will be provided 

to the Office of the Wet’suwet’en’s Natural Resources staff on completion of the 

project.  Original audio/visual recordings and originals of notes, transcripts, 

photographs and other records will be kept by the researchers. 

 

6. Both parties agree to adhere to any confidentiality or use restrictions required by 

ethical research standards or requested by individual clan, house or community 

members under the terms of their written consent.  

 
Publication 

 

7. Subject to the terms of the arrangement set out in this Memorandum of 

Understanding, the Office of the Wet’suwet’en hereby grants the researchers a 

licence to publish for scholarly and educational purposes the information collected 

during the course of the research project. The researcher will not publish any 

information collected without providing opportunity for the Office of the 

Wet’suwet’en to first review and approve release of the documents. 

 

8. The researchers will ensure that two copies of all publications, conference papers 

and other educational and scholarly materials produced in the course of the project 

be deposited with the Office of the Wet’suwet’en. 

 

9. Any traditional knowledge shared remains the property of the Office of the 

Wet’suwet’en Copyright over scholarly materials, publications, and presentations in 

the case of this project shall rest with the researcher. The source and role of 

Wet’suwet’en in contributing to the project will be properly acknowledged, and co-

authorship will be used when possible and appropriate. 

 
Dispute Resolution 

 

10. In case of a dispute arising from the implementation of this Memorandum of 

Understanding, the Parties shall exhaust alternative dispute resolution models such 

as negotiation and mediation before employing other forms of dispute resolution 

such as arbitration or adjudication.  Parties shall act in good faith to resolve the 

dispute.     

 

Insurance 

 

11. The parties acknowledge that they have adequate liability insurance applicable to 
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their officers, employees, and agents while acting within the scope of their 

employment by the parties.  Therefore, each party hereby assumes any risks of 

personal injury and property damage attributable to the negligent acts or omissions 

of the party and its officers, employees, and agents. 

 
Notification 

 
Any notice of written communication required under this agreement may be given as 
follows: 
 

David deWit, Natural Resources Manager     Brian Belcher, Director 
Office of the Wet‟suwet‟en       Centre for Non-Timber Resources 
205 Beaver Road, Suite 1       Royal Roads University 
Smithers, BC, V0J 2N1       2005 Sooke Road, Victoria BC V9B 5Y2 
David.dewit@wet‟suwet‟en .com      Brian.Belcher@royalroads.ca 

 

 

Amendments  
 

12. Amendments to this Memorandum of Understanding must be in writing and signed 

by authorized representatives of the Office of the Wet’suwet’en and the Centre for 

Non-Timber Resources. 

 

Duration of Agreement  

 

13. The term of this Memorandum of Understanding is from April 1, 2010 to March 31, 

2011, and may be renewed. The Parties will review this agreement annually to 

ensure it meets the requirements of both parties.  

 

14. The Parties may terminate this Memorandum of Understanding in writing at any 

time subject to 60 days notice.  

 

 

 

 

 

 

 

SIGNED BY THE PARTIES ON THE DATES SET OUT BELOW  

  

Affiliation: Office of the Wet’suwet’en 
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Name:  _______________________________ 

 

Signature: _______________________________  Date:___________________ 

 

 

 

Affiliation: Centre for Non-Timber Resources 

 

Name:  _______________________________ 

 

Signature: _______________________________  Date:___________________ 

 

 

 

 

 

 

 

Prepared by:   David G. Belford, Natural Resources 

      Office of the Wet’suwet’en 

 

    Date:   March 29, 2010  
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Protocol for Non-Timber Forest Products Research within Wet’suwet’en Territory 
 

15. These general rules are meant to ensure clarity and understanding of the relationship 

between, on the one hand, the researcher and supporting institution and funder(s), and on 

the other, the Office of the Wet’suwet’en representing all Wet’suwet’en clans and houses, 

regarding research activities and development objectives which will involve Wet’suwet’en 

members providing information to the researcher as may be stipulated. 

 

16. Depending on the specific nature of any individual research project, additional guidelines 

may be agreed on between the Office of the Wet’suwet’en and the researcher. 

 
17. The rules and guidelines listed below are intended to ensure that the following basic 

concerns of the Office of the Wet’suwet’en are met: 

 

 

a) Any research must be of potential use to the Office of the Wet’suwet’en, as 
determined by the Clan and House members. 

b) The research must be conducted according to high professional standards of 
scientific quality and ethics. 

With regard to ethical standards relating to research involving human subjects, 
prospective researchers and supporting institutions are referred to the Social 
Sciences and Humanities Research Council of Canada‟s  "Ethical Conduct for 
Research Involving Humans"; and the "Statement on Ethics" of the American 
Anthropological Association, 1971. Two fundamental principles basic to all 
ethical guidelines for research that involves or affects band members are (i) no 
harm, and (ii) informed consent. 

SSHRC:  http://pre.ethics.gc.ca/english/policystatement/policystatement.cfm 

AAA:   http://www.aaanet.org/committees/ethics/ethics.htm 

c) The interests of the Office of the Wet’suwet’en and the confidentiality of 

consultants / informants must be protected with regard to the dissemination of 
original research data to any third party (that is, to persons or institutions other 
than the researcher). 

Note: "the interests of the Office of the Wet‟suwet‟en...etc." are to be 
determined in consultation with the Office of the Wet‟suwet‟en and are not to be 
a matter of unilateral assumption on the part of the researcher or his / her 
supporting institution. Any information provided by the Office of the Wet’suwet’en 
relates solely to the particular project under consideration. 

 
d) The Office of the Wet‟suwet‟en welcomes projects leading to the sharing of 

accurate and respectful descriptions of Wet‟suwet‟en heritage and culture, 
especially when native perspectives and interpretations are included in the 
presentation.   The Office of the Wet‟suwet‟en does not support projects that 
would lead to the expropriation and exploitation of indigenous knowledge by 
outside individuals and institutions. 

The matter of copyright and of any restrictions the Office of the Wet‟suwet‟en 
may wish to place on either the dissemination of research data or 
interpretations derived from the research data, should be discussed or 

http://pre.ethics.gc.ca/english/policystatement/policystatement.cfm
http://www.aaanet.org/committees/ethics/ethics.htm
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negotiated at the outset of the project. Likewise, any conflict between conditions 
set by the Office of the Wet‟suwet‟en, and commitments required of the 
researcher by any other institution or funding source, should be made known to 
the Office of the Wet‟suwet‟en and resolved at the outset. 

 
18. Key areas that must form the basis of a collaborative research agreement (Memorandum of 

Understanding) with each researcher include the following: 

a) conduct of research in the community 

b) disposition and ownership of research data 

c) copyright of resulting reports and publications 

d) in the case of research topics in which traditional or customary Wet’suwet’en 

knowledge plays a central role, and key Wet’suwet’en informants provide essential 

information and interpretation of that knowledge, co-authorship of resulting 

publications. 

 

19. A mutually agreed-on process will be followed to coordinate research activities.  For any 

project, this process shall minimally include: 

a) Development of an academic- and community- informed project work plan with 

explicit reference being made in the plan as to how the project will contribute to the 

Parties’ broader goals and objectives. 

b) Review and approval of the research plan by the Office of the Wet‟suwet‟en 

administration or its delegated representative. 

c) Mechanisms involving both the community and the researchers for sharing research 

results, discussing lessons and implications, and reviewing publications prior to 

release. 

 
 
Disposition of Research Materials 
 

20. The Office of the Wet‟suwet‟en generally requires that:  

a) originals of all audio and video recordings and copies of all field notes remain with 

or will be provided to the Wet’suwet’en on completion of the project, subject to 

mutually acceptable procedures for ensuring confidentiality requirements and 

specific requests of interviewees. (Copies of all audio/visual recordings and 

originals of notes, transcripts, and other records may be kept by the researcher 

unless otherwise specified by the Office of the Wet‟suwet‟en). 

b) copies of original research data not be disseminated to any third party (person or 

institution) without prior knowledge and consent of both the Office of the 
Wet‟suwet‟en and the researcher, and  

c) the Office of the Wet‟suwet‟en be consulted prior to the initial publication or 

public presentation of any new information or outcomes of the research project. 

 

 

Informed consent 
 

21. The informed consent of individual Wet’suwet’en members must be secured in writing 

before they participate in research or recordings.  The written permission of the individual 

Wet’suwet’en members, and Office of the Wet‟suwet‟en to release the information to the 

researcher will be sought by the researchers, including any restrictions the individual 

community members might wish to attach to the use of this information.  Written informed 

consent is evidenced by the signature of the individual community member on the 
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Participant Consent Form. 

 
 
Protection of Customary Intangible Property 
 

22. The Parties agree that the researchers will respect traditional Wet’suwet’en laws with 

respect to cultural heritage, socio-economic and environment policy, processes and practices 

related to the land and resources.  The Parties recognize that Wet’suwet’en Chiefs, Elders 

and members may provide guidance and advice in identifying cultural values, sites and 

spiritual perspectives. 

 
23. In publications resulting from this collaborative arrangement, no claim of copyright or 

exclusive rights by the researchers or their publishers will be made on stories, myths, 

folklore or spiritual perspectives that are the acknowledged intellectual or cultural property 

of the Wet’suwet’en. 

 

24. Any publication done for scholarly and/or educational purposes will include the following 

provision: “The text of the stories, myths, legends, and folklore belong to the Wet’suwet’en 

and therefore no claim of copyright or exclusive rights is made upon them.” 

 
 
Capacity Building and Employment 
 

25. The researchers undertake to work with local counterparts who will be designated by the 

Office of the Wet‟suwet‟en to discuss research methods and results in order to build local 

familiarity with the research topics, methods, and linked scientific and practical issues, and 

to demonstrate the practical value of applied research for increasing knowledge and 

providing other tangible benefits to the Wet’suwet’en. 

 

26. Subject to the availability of qualified candidates, the researchers agree to employ 

Wet’suwet’en for researchers/research assistant and field data collection positions as may be 

required through the project. Efforts will be made on the part of both the researchers and the 

Wet’suwet’en to ensure training and capacity development for these positions will provide 

for continuity and increased skill sets as a result of experience gained. 
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APPENDIX 3. Harvester Interview Sheet 
 
A.      a) What plants do you harvest now? 

b) How often do you go out and harvest?  
c) How much, and in what ways, do you rely on these plants? 
d) What are some factors that you think about when going out to harvest plants 
(e.g. steepness, number of plants to access, wildlife, etc.)?  
e) Does it matter where you pick as long as there is good access? 

 
B. a) Have you used plants to indicate when plants/animals you harvest are ready or 

ripening (e.g. nettle and seaweed; nettle and fish)?  

b) If yes, have you noticed any changes to the timing and reliability of these 
indicators? 

 

C.  a) From what you‟ve seen in the past, do you see many changes in the plants 
today? For example size, quantity of berries, quality of the plants, etc. 

c) Have you noticed changes in your ability to find and access these plants? 

d) What other factors are affecting your ability to access plants? 

e) Do you notice changes in the timing of the harvest? 

f) Do you notice changes in the length of time you can harvest for? 

g) Do you think some of these changes are from MPB or climate change? 

 

D. a) From what you‟ve seen in the past, how do you think these plants will respond to 
MPB into the future? 

b) In areas of salvage logging, how will the plants respond? What about areas 
where there isn‟t salvage logging? 

c) Do you have any suggestions for how the salvage logging can be done 
differently? 

 

E. a) Have you noticed weather patterns changing? 

b) Have you noticed changes in your winters such as snow level changes, and 
changes in the length of the season? 

c) Have you noticed changes in rain levels or frequency, or even the water levels in 
the rivers? 

d) Have you noticed changes in the growing season such as the length of the 
season? 

e) Are these changes following a trend, or can they be described as variable? 

 

F. a) What would you do differently, or tell others to do differently, to mange for the 
plants you harvest?  
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b) What about in terms of the present situation with MPB or climate change- given 
that we have MPB, what do you think we should do to protect the plants? 

 

G. What could the logging companies do differently to make sure that the plants you 
use are available for years to come, recognizing that natural disturbance keeps 
younger stands on the landscape? 

 

H. a) What do you think we could do to increase the awareness of and harvesting of 
traditional plants within your community? 

b) Are there any programs already in place to encourage youth, etc. to partake in 
these activities?  

 

I.  What questions would you like to see answered about how plants 
are affected by MPB or climate change?
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APPENDIX 4. Quality Criteria for Target Species 

Abies lasiocarpa 
Common name:  Subalpine fir; balsam; “medicine tree” 
 
Description5: Subalpine fir is a large evergreen conifer, growing up to 25-30 m tall. It has a distinctive long, narrow 
crown which forms the look of a spire. Branches are distinctly whorled, short and thick. The dark green needles have 
blunt, often notched tips with whitish lines on both top and bottom surfaces. The bark is smooth ash-grey with raised 
resin blisters when young, which develops to a blocky pattern of scales when older. 
Distribution and habitat6: Subalpine fir is very widespread and common in the subalpine forests. At mid-elevations in 
moist climates it is often restricted to ravines, basins or northern exposures. It is largely absent from drier climates of 
the Williams Lake area. It is very shade tolerant, but is not tolerant of drought or high temperatures.  
Preferred habitat notes3: Mid to high elevation – restricted to moister sites at its lower elevation limits.  
 
Valuation criteria 
Keep in mind that quality and cover are separate values; evaluate the quality based on an average of the individual 
plants within the plot, regardless of the overall cover of the species. 
 
BARK 
Use: Medicine, nutraceutical.  
Harvest time: The bark can be harvested year round, but is often harvested in the spring, around May in the Williams 
Lake area, when the sap is running. 
Valuation time: All year. 
Quality requirements:  Tree should be relatively young, with smooth bark with large resin blisters. 
 

Code Description Detail 
0 Nil Trees moribund or dead. 
1 Very low Trees are too small (less than 10 cm DBH7) or too large (greater than 25 

cm DBH). Small to no resin blisters. 
2 Low n/a 
3 Moderate Trees are greater than 10 cm and less than 25 cm DBH AND are of 

medium vigour and appearance. Some resin blisters apparent. Trees may 
have heavy branching that makes access to bark difficult. 

4 Moderate high n/a 
5 High Trees are of high vigour and appearance, between 10-20 cm DBH, 

relatively free of lower branches and bark is smooth and easy to collect. 
Numerous and deep resin pockets. 

6 Excellent All trees have impressive levels of vigour and health, are 10-20 cm DBH. 
Trunk is free of lower branches, bark is easy to collect, and resin pockets 
are large and plentiful. Unusual. 

                                                
5
 MacKinnon, A., J. Pojar, and R. Coupe. 1992. Plants of northern British Columbia. B.C. Ministry of Forests and Long Pine Publishing. 

Victoria, BC. 
6
 Uchytil, Ronald J. 1991. Abies lasiocarpa. In: Fire Effects Information System, [Online]. U.S. Department of Agriculture, Forest 

Service, Rocky Mountain Research Station, Fire Sciences Laboratory (Producer).  Available: http://www.fs.fed.us/database/feis/ 
[Accessed March 2008]. 
7
 DBH = Diameter at Breast Height 

http://www.fs.fed.us/database/feis/
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Amelanchier alnifolia  
Common name: Saskatoon  
 
Description8: A tall shrub, 1 to 5 m high, with smooth, dark grey to reddish bark and alternate, deciduous leaves. 
Leaves are distinctively toothed above the middle of the leaf with a heart-shaped base. The flowers are large and 
showy, in short leafy clusters of 3-20, which grow upright to drooping on the branch. The edible fruits are dark 
purple berry-like pomes with a white bloom. 
Distribution and habitat1: Saskatoon is quite common in dry and moist climates of the Williams Lake area and 
grows from low to middle elevations in dry to moist coniferous and deciduous forests and in open, disturbed 
areas.  
Preferred habitat notes9: Prefers well-drained, mesic soils and is intolerant of deep shade. Very common after 
disturbances such as fire, logging or mountain pine beetle outbreak.   
 
Valuation criteria 
Keep in mind that quality and cover are separate values; evaluate the quality based on an average of the individual 
plants within the plot, regardless of the overall cover of the species. 
 
FRUIT 
Use: Food. 
Harvest time: July to August. 
Valuation time: June (green fruit) to August. 
Quality requirements: Healthy, plump, juicy fruit, with sufficient moisture and little infestation, bug chew or rot. 
Sufficient fruit structures to warrant personal harvest (for efficiency). 
 

Code Description Detail 
0 Nil Not present OR plant is moribund or dead. 
1 Very low No fruit structures present OR fruit are generally not fit for consumption. 
2 Low Few fruit present; a person would not bother stopping to pick. Fruit and 

plants are of low to medium vigour and appearance. 
3 Moderate Sufficient fruit per plant, on average, to warrant personal collection (e.g. 

for a pie) OR a few individuals with high fruit abundance and a few 
individuals with no fruit. Fruit and plants are of medium to high vigour 
and appearance.  Possible to harvest 250 – 650 mL (1-2.5 cups) in 10 
minutes. 

4 Moderate high Sufficient fruit per plant, on average, to warrant personal to significant 
collection.  A person would find it worthwhile to come to the area to 
pick. Bushes generally healthy. 

5 High Sufficient berries per plant, on average, to warrant significant collection 
(e.g. for winter storage or commercial use). Fruit and plants are of 
medium to high vigour and appearance. Possible to harvest 750 mL – 1 L 
(3-4 cups) in 10 minutes in the area. 

6 Excellent Almost all of the plants have exceptional levels of fruit production. 

                                                
8
 MacKinnon, A., J. Pojar, and R. Coupe. 1992. Plants of northern British Columbia. B.C. Ministry of Forests and Long Pine Publishing. 

Victoria, BC. 
9
 Howard, Janet L. 1997. Amelanchier alnifolia. In: Fire Effects Information System, [Online]. U.S. Department of Agriculture, Forest 

Service, Rocky Mountain Research Station, Fire Sciences Laboratory (Producer). Available: http://www.fs.fed.us/database/feis/  
[Accessed March 2008]. 

http://www.fs.fed.us/database/feis/
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Uncommon. 

Arnica cordifolia  
Common name: Arnica  
 
Description10: Heartleaf arnica is a perennial, rhizomous herb. Lower leaves are heart-shaped and have long stalks, 
upper leaves become lance-shaped with no stalks. Leaves are opposite. Flowers are yellow composite heads, growing on 
stalks up to 60 cm tall, with hairy bracts.  
Distribution and habitat: Heartleaf arnica occurs in cool temperate climates, commonly in open-canopy coniferous 
forests.   
Preferred habitat notes: Grows well in open pine forests in water shedding sites; responds very well to increases in light.  
 
Valuation criteria 
Keep in mind that quality and cover are separate values; evaluate the quality based on an average of the individual 
plants within the plot, regardless of the overall cover of the species. 
 
FLOWERS 
Use: Medicine.  
Harvest time: In the summer (late June, July), when the flowers have begun to wilt.   
Valuation time: June to early July.  
Quality requirements: Healthy flower heads.  
 

Code Description Detail 
0 Nil Plants moribund or dead. 
1 Very low Few to no flower structures present OR flowers are generally not fit for 

use. 
2 Low n/a 
3 Moderate Sufficient flowers to warrant personal collection (a few individuals with 

flower abundance and many individuals with no flowers). Flowers are of 
medium to high vigour and appearance. 

4 Moderate high n/a 
5 High Sufficient flowers, on average, to warrant significant collection (e.g. for 

storage or commercial use). Plants and flowers are of medium to high 
vigour and appearance. Most plants are producing flowers. 

6 Excellent All plants have impressive levels of vigour, health, and flower production. 
Unusual. 

 

                                                
10

 MacKinnon, A., J. Pojar, and R. Coupe. 1992. Plants of northern British Columbia. B.C. Ministry of Forests and Long Pine Publishing. 
Victoria, BC. 
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Betula papyrifera 
Common name: Paper birch 
 
Description11: Paper birch is a small to medium-sized tree. Its trunk reaches diameters of up to 75 cm, and the 
tree is often multi-stemmed. The characteristic bark peels in papery strips and is reddish to coppery-brown when 
young, maturing to white or cream with dark horizontal lines.  The leaves of paper birch are pale green, oval with 
pointed tips and coarse, irregular, double-toothed edges. Male and female catkins are 2 to 4 cm long, borne on 
the same tree, appearing before the leaves. Fruits are small, winged nutlets. Birch is a relatively short-lived tree, 
with growth ceasing after 60-70 years.  
Distribution and habitat 1,12: Paper birch is widespread and common at low to mid elevations throughout the 
area, occurring in open to dense, usually moist woods, seepage sites and on floodplains. It grows best on well-
drained moist sites in the moist and wet warmer climates of the project area.  It is unable to withstand long 
periods of drought or saturated soils.  
Preferred habitat notes 1,13: Wide variety of site conditions. In the Cariboo it grows best on moist loamy soils with 
good aeration. It is shade intolerant; responds well to canopy removal. Very productive in warmer ‘transition 
areas’ around Williams Lake. South slope is reportedly best for sap. 
 
Valuation criteria 
Keep in mind that quality and cover are separate values; evaluate the quality based on an average of the individual 
plants within the plot, regardless of the overall cover of the species. 
 

BARK 
Use: Technology: e.g. baskets, canoes.  
Harvest time: Spring.  
Valuation time: All year. 
Quality requirements: Healthy, vigorous, medium to large size for the species. For bark, it should have few and 
short lenticels (‘eyelets’), and be clear of scars or imperfections.  
 

Code Description Detail 
0 Nil Trees moribund or dead. 
1 Very low Trees are too small (less than 10 cm DBH14) OR unhealthy 

(chlorotic, fungal or insect infected) OR knotty, unattractive bark. 
2 Low n/a 

3 Moderate Trees are greater than 10 cm with moderate levels of health and 
vigour. Trees have fairly unmottled bark, or areas of unmarred 
bark are not large. May be slight lean on the tree. 

4 Moderate 
high 

n/a 

5 High Trees are 20-40 cm DBH, with high level of health and vigour of 

                                                
11

 MacKinnon, A., J. Pojar, and R. Coupe. 1992. Plants of northern British Columbia. B.C. Ministry of Forests and Long Pine Publishing. 
Victoria, BC. 
12

 Uchytil, Ronald J. 1991. Betula papyrifera. In: Fire Effects Information System, [Online]. U.S. Department of Agriculture, Forest 
Service,  Rocky Mountain Research Station, Fire Sciences Laboratory (Producer). Available: http://www.fs.fed.us/database/feis  
[Accessed March 2008]. 
13

 Haeussler, S., D. Coates, & J. Mather 1990.  Autecology of common plants in British Columbia: A literature review.  British 
Columbia Ministry of Forests. Victoria, BC. 
14

 DBH = Diameter at Breast Height 

http://www.fs.fed.us/database/feis
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most to all of the trees. Trees have perfect, smooth, unmarred 
bark (few to no, or very short, lenticels / ‘eyelets’). Tree is straight 
with no lean. 

6 Excellent All trees have impressive levels of vigour and health, are 20-40 cm 
DBH. Trunk is free of lower branches, bark is easy to collect and 
without any scars or imperfection. Uncommon. 

 
 

LEAVES 
Use: Nutraceutical. 
Harvest time: Spring, summer. 
Valuation time: Leaves present; spring, summer. 
Quality requirements: For leaves, they must be accessible (i.e. within reach) and have no fungal or insect 
infections. 

 

Code Description Detail 
0 Nil Trees moribund or dead. 
1 Very low Leaves are unhealthy (chlorotic, fungal or insect infected) OR 

leaves out of reach. 
2 Low n/a 

3 Moderate Moderate levels of health and vigour OR leaves moderately 
accessible.  

4 Moderate 
high 

n/a 

5 High High level of health and vigour of most to all of the plants. Leaves 
within easy reach. Little to no insect or fungal infection. 

6 Excellent Impressive levels of access and health. Uncommon. 

 
 

SAP 15 16 
Use: Syrup, beverages. 
Harvest time: March to early May. 
Valuation time: All year. 
Quality requirements: Healthy, vigorous trees with good crown growth. 
 

Code Description Detail 
0 Nil Trees moribund or dead. 
1 Very low Trees are less than 20 cm OR clearly unhealthy. 

2 Low n/a 
3 Moderate Trees are at least 20 cm DBH. Trees no older than 60 years. Trees 

of fair health and vigour. 
4 Moderate 

high 
n/a 

5 High Trees are at least 20 cm DBH. Stand contains some trees greater 

                                                
15 Dixon-Warren, Heloise. 2007. The Birch Syrup Production Manual; Tapping into Syrup Boreal Forest Style. Quesnel community and 
Economic Development Corporation. Quesnel, BC. 
16

 Kim McIvor and Pete Thumand, Birch Place Farm. Personal Communication July 2007. 
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than 40 DBH. Trees no older than 60 years. High level of health 
and vigour of most to all of the plants with no indication of insect 
or fungal disease. Trees have large spreading branches, and no 
dead tops. 

6 Excellent Known very high sap production. 
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Juniperus communis  
Common name: Common juniper  
 
Description17: Common juniper is an evergreen shrub, usually less than 1 m tall with trailing branches.  It forms 
mats or clumps up to 3 m in diameter. The bark is very thin, reddish brown, scaly and shredding. The leaves of 
common juniper are stiff, needle-like and very prickly. They are whitish above and dark green below. Common 
juniper has berry-like cones are blue, very fleshy, and pea-sized.  
Distribution and habitat2: Common juniper is widespread and common at low to alpine elevations throughout 
British Columbia. It occurs in dry, open forests, grassland fringes, rocky outcrops and openings. It is found in a 
wide range of sites in dry climates, but restricted to dry sites in the wetter climates. 
Preferred habitat notes18: Open areas with little competition, often on slopes. 
 
Valuation criteria: 
Keep in mind that quality and cover are separate values; evaluate the quality based on an average of the individual 
plants within the plot, regardless of the overall cover of the species. 

 
BOUGHS 
Use: Technological, medicinal, spiritual 
Harvest time: all year 
Valuation time: all year 
Quality requirements: Healthy, non-brittle, green leaves with no yellowing. 

 

Code Description Detail 
0 Nil Shrubs moribund or dead. 
1 Very low Leaves are unhealthy (chlorotic, fungal or insect infected). 
2 Low n/a 
3 Moderate Moderate levels of health and vigour OR some plants with yellow, 

chlorotic leaves and some with moderate vigour and appearance. 
Branches without cones (‘berries’).  

4 Moderate high n/a 
5 High Most plants are of high vigour and appearance, and many branches hold 

healthy, round, plump cones. Little to no insect or fungal infection. 
6 Excellent Plants are of exceptional high vigour and appearance, with impressive 

levels of cone production. Uncommon. 

                                                
17

 MacKinnon, A., J. Pojar, and R. Coupe. 1992. Plants of northern British Columbia. B.C. Ministry of Forests and Long Pine Publishing. 
Victoria, BC. 
18

 Tirmenstein, D. 1999. Juniperus communis. In: Fire Effects Information System, [Online]. U.S. Department of Agriculture, Forest 
Service, Rocky Mountain Research Station, Fire Sciences Laboratory (Producer). Available: http://www.fs.fed.us/database/feis/ 
[Accessed: March 2008]. 
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Ledum groenlandicum 
Common name:  Labrador tea 
 
Description19: Labrador tea is a scraggly evergreen shrub with many branches, growing up to .8 m tall. Its long 
and narrow leaves are alternate, have curled-under edges and often droop. The leaves are leathery with a furry 
underside that is white on new leaves, becoming a rusty brown colour with age. The small clusters of flowers are 
delicate and white with stamens that extend beyond the petals. The small brown seed capsules form on the end 
of short, drooping stem clusters. 
Distribution and habitat2: Labrador Tea can be found, often in dense patches, from low to middle elevations and 
is common throughout the interior. It grows in nutrient-poor wetlands and, less frequently, in cool moist climates 
in frosty pine/spruce ‘upland’ forests.  
Preferred habitat notes20: Moist to wet, acidic cool sites on organic soils. Light to open canopy cover. 
 
Valuation criteria: 
Keep in mind that quality and cover are separate values; evaluate the quality based on an average of the individual 
plants within the plot, regardless of the overall cover of the species. 
 
LEAVES 
Use: Nutraceutical. 
Harvest time: All year, best in late summer and early fall. 
Valuation time: All year. Most accurate in spring or summer. 
Quality requirements: Healthy, non-brittle, green leaves with no yellowing. 
 

Code Description Detail 
0 Nil Shrubs moribund or dead. 
1 Very low Leaves are chlorotic or unappealing, OR leaves are fungal or insect 

infected OR plants are uncommonly small. 
2 Low n/a 
3 Moderate Plant appearance fair, with reasonable but not excessive levels of health 

and vigour. Some plants may have yellow, chlorotic leaves.  
4 Moderate high n/a 
5 High Most plants are of high vigour and appearance, with ample stems and 

leaves. Leaves are moderate to large. Little to no insect or fungal 
infection. 

6 Excellent Plants are of exceptional high vigour and appearance. Leaves are large. 

                                                
19

 MacKinnon, A., J. Pojar, and R. Coupe. 1992. Plants of northern British Columbia. B.C. Ministry of Forests and Long Pine Publishing. 
Victoria, BC. 
20

 Gucker, Corey L. 2006. Ledum groenlandicum. In: Fire Effects Information System, [Online]. U.S. Department of Agriculture, Forest 
Service, Rocky Mountain Research Station, Fire Sciences Laboratory (Producer). Available: http://www.fs.fed.us/database/feis  
[Accessed March 2008]. 

http://www.fs.fed.us/database/feis
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Picea engelmannii x. glauca; P. engelmanii; P. glauca 
Common name:  Hybrid white spruce; Engelmann spruce; white spruce  
 
Description1: All three species have of spruce needles which are 4 sided, sharp, and mild 
to fairly stiff. Needles have two white bands on both upper and lower surfaces and are 
aromatic. Twigs are variously hairy. Bark is loose, scaly and grey to brown. Hybrid white 
spruce is very common intermediate form between white and Engelmann spruce. 
Distribution and habitat1: Very common and widespread in central BC. Most abundant 
on slightly dry to wet sites in moist and wet climates and on wet sites in drier climates. 
Engelmann spruce is restricted to higher elevations. 
Preferred habitat notes: See below for roots. 

 
Valuation criteria: 
Keep in mind that quality and cover are separate values; evaluate the quality based on an 
average of the individual plants within the plot, regardless of the overall cover of the species. 
 

ROOTS 
Use: Technology.  
Harvest time: All year, best in spring 
Valuation time: All year.  
Quality requirements: Roots must be easy to access. Trees cannot be too crowded or the 
roots will be tangled. Soils should be sandy or on sites with moderately thick and non-
compacted forest floors to produce straight roots, and relatively easy to dig. 
 

Code Description Detail 
0 Nil Trees moribund or dead. 
1 Very low Trees are less than 10 cm or greater than 40 

cm DBH2 OR of low health and vigour OR are 
crowded (less than 1 m spacing) OR 
substrate is very rocky or compacted. 

2 Low n/a 
3 Moderate Trees are generally between 15-30 cm DBH, 

moderately spaced (1 -2 metres) and have fair 
health and vigour. Substrate is no more than 
moderately rocky or compacted. 

4 Moderate 
high 

n/a 

5 High Trees are between 15 -30 cm DBH, and are widely 
spaced (3-5 metres). Trees have high health and 
vigour. Substrate allows easy access to roots.   

6 Excellent Known high quality root collection. Unusual. 

 
 

                                                
1
 MacKinnon, A., J. Pojar, and R. Coupe. 1992. Plants of northern British Columbia. B.C. Ministry of Forests 

and Long Pine Publishing. Victoria, BC. 
2
 DBH = Diameter at Breast Height  
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RESIN 
Use: Medicine: salve for treating skin infections, cuts, and wounds. 
Harvest time: All year, best in spring or summer. 
Valuation time: All year.  
Quality requirements: Resin deposits should be easy to access, thick enough to carve off 
with a pocket knife, and relatively free of contaminants (though some will be present). 
The size of the tree is unimportant. 
 

Code Description Detail 
0 Nil Trees moribund or dead. 
1 Very low Little resin evident OR resin is difficult to 

access OR resin is thin and contaminated or 
dirty.  

2 Low n/a 
3 Moderate Moderate amount of resin present but difficult to 

access OR thin and contaminated/dirty OR little 
resin present but moderately accessible  

4 Moderate 
high 

n/a 

5 High High levels of resin present, resin deposits are large 
and/or thick. Easy to access.  

6 Excellent Very high amounts of resin present on trees, resin 
deposits exceptionally copious and pure. Easy to 
access. Unusual. 
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Rosa acicularus 
Common name: Rose; prickly rose  
 
Description3: The rose grows up to 1.5 m tall, with branches covered with dense straight 
prickles. Leaves are typical rose leafs, with 5-7 toothed leaflets. Flowers are large and pink with 
5 petals. Hips are bright red and retain their sepals. 
Distribution and habitat: Widespread and common at low to mid-elevations. 
Preferred habitat notes: Grows best on well-drained soils in disturbed areas.  
 
Valuation criteria: 
Keep in mind that quality and cover are separate values; evaluate the quality based on an 
average of the individual plants within the plot, regardless of the overall cover of the species. 
 
FRUIT 
Use: Food, medicine.  
Harvest time: In the fall (September to October), often after the first frost. 
Valuation time: June through September 
Quality requirements: Healthy, plump hips, with sufficient moisture and little infestation, bug 
chew or rot. Sufficient fruit structures to warrant personal harvest (for efficiency). 
 

Cod
e 

Description Detail 

0 Nil Plant is moribund or dead 
1 Very low No fruit structures present OR fruit are generally not fit for 

consumption. 
2 Low Few fruit present; a person would not bother stopping to pick. Fruit 

and plants are of low to medium vigour and appearance. 
3 Moderate Sufficient fruit per plant, on average, to warrant personal collection 

(e.g. for a batch of jelly).  
4 Moderate high Sufficient fruit per plant, on average, to warrant personal to 

significant collection.  A person would find it worthwhile to come to 
the area to pick. Bushes generally healthy. 

5 High Sufficient fruit per plant, on average, to warrant significant 
collection. Fruit and plant are of medium to high vigour and 
appearance, ranging from 1- 2 m in height. Possible to harvest 
about 2 cups of hips from one bush. 

6 Excellent Almost all of the plants have exceptional levels of fruit production. 
Uncommon. 

 

                                                
3
 MacKinnon, A., J. Pojar, and R. Coupe. 1992. Plants of northern British Columbia. B.C. Ministry of Forests 

and Long Pine Publishing. Victoria, BC. 
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 Shepherdia canadensis  
Common names: Soapberry; soopolallie; buffalo berry  
 
Description4: Soapberry is a spreading deciduous shrub, approximately 1 to 2 m tall. It 
has brownish branches that are covered with small scabs resembling bran. The younger 
branches are covered with many rusty spots. Its leaves are oval and arranged opposite 
each other; the upper surfaces are dark green and the lower surfaces are covered in a 
silvery-whitish felt of hairs and rusty brown spots. Soapberry has inconspicuous 
yellowish-brown flowers, in clusters of 1 to several that appear on the stems before the 
leaves open.  Male and female flowers occur on separate plants. The oval-shaped berries 
are bright red, translucent and juicy, but bitter and soapy to touch. 
Distribution and habitat1: Soapberry is widespread and very common at low to subalpine 
elevations throughout BC with the exception of the Queen Charlotte Islands, northern 
Vancouver Island and adjacent North Coast. It is common on dry to moist sites in dry to 
moist cool climates, and more restricted to drier warm aspects sites in the wet climates. 
It occurs in open forests and clearings.  
Preferred habitat notes: Various, but very abundant in riparian zones and valley 
bottoms. Responds well to disturbance as an early seral species. Does well in open, 
medium to dry forests and young clearcuts, in warmer climates OR in warm aspects. 
 
Valuation criteria: 

 Keep in mind that quality and cover are separate values; evaluate the quality based on an 
average of the individual plants within the plot, regardless of the overall cover of the 
species. 

 Soapberry is dioecious (separate male and female plants); if no berries are present 
on a plant, it is possible that it is male.  

 

FRUIT 
Use: Food, medicine.  
Harvest time: In the Williams Lake area, fruit generally ripens in July, depending on 
elevation and latitude. 
Valuation time: May to July. 
Quality requirements: Healthy, plump, juicy berries, with sufficient moisture and little 
infestation, bug chew or rot. The berries are not ‘picked’; rather the bush is shaken to 
remove the berries.  
 

Cod
e 

Description Detail 

0 Nil Plant is moribund or dead. 
1 Very low No fruit structures present on any of the bushes 

(dioecious plant) OR fruit are generally not fit for 
consumption. 

2 Low Few fruit present; a person would not bother stopping 
to pick. Fruit and plants are of low to medium vigour 

                                                
4
 MacKinnon, A., J. Pojar, and R. Coupe. 1992. Plants of northern British Columbia. B.C. Ministry of Forests 

and Long Pine Publishing. Victoria, BC. 
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and appearance. 
3 Moderate Sufficient fruit per plant, on average, to warrant 

personal collection (e.g. for a batch of ‘wild ice-cream’). 
Berries and plants are of medium vigour and 
appearance. Possible to harvest about 500mL (2 cups) 
from one plant. 

4 Moderate 
high 

Sufficient fruit per plant, on average, to warrant 
personal to significant collection. A person would find it 
worthwhile to come to the area to pick. Bushes 
generally healthy. 

5 High Sufficient fruit per plant, on average, to warrant 
significant collection. Fruit and plant are of medium to 
high vigour and appearance. Possible to harvest about 
2-3 L (8-12 cups) from one plant. 

6 Excellent Almost all of the plants have exceptional levels of fruit 
production. Possible to harvest 3-4 L (16 cups; an ice-
cream bucket) from a plant. Uncommon. 

 
 

LEAVES & TWIGS 
Use: Nutraceutical. 
Harvest time: Whenever leaves are present, best after berry production. 
Valuation time: When leaves present on shrub - spring, summer, early fall. 
Quality requirements: Healthy, non-brittle, green leaves with no yellowing.  Best off of a 
male (non-berry producing) bush. 
 

Code Description Detail 
0 Nil Shrubs moribund or dead. 
1 Very low Leaves are chlorotic or unappealing, OR leaves are 

fungal or insect infected OR plants are uncommonly 
small. 

2 Low n/a 
3 Moderate Plant appearance fair, with reasonable but not 

excessive levels of health and vigour. Some plants may 
have yellow, chlorotic leaves.  

4 Moderate 
high 

n/a 

5 High Most plants are of high vigour and appearance, with 
ample stems and leaves. Leaves are moderate to large 
for the species. Little to no insect or fungal infection.  

6 Excellent Plants are of exceptional high vigour and appearance. 
Leaves are large. Uncommon. 
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Vaccinium caespitosum 
Common name:  Low-bush blueberry; dwarf blueberry  
 
Description5: A short, deciduous, dwarf shrub up to 30 cm tall but often shorter, and has 
dense matted growth. Twigs are rounded and yellow-green to reddish, often hairy. 
Leaves are bright green, oblong shaped, widest above the middle, and distinctly toothed. 
Leaves may be pointed or blunt, but always have an obvious network of veins on the 
lower surface. The flowers are small whitish pink, urn shaped. The fruits are edible blue 
berries with a pale grey bloom. 
Distribution and habitat1: Dwarf blueberry grows from low to high elevations, in a 
variety of habitats including dry to moist coniferous forests, in wet meadows, on 
mountain slopes and rocky ridges as well as alpine tundra. 
Preferred habitat notes6: Well drained, acidic soils. Alpine or sub-alpine benches or 
basins which receive good snow pack, riparian or open mixed-wood forests, particularly 
common on slightly dry to moist sites in the moist climates of the project area.  

 
Valuation criteria: 
Keep in mind that quality and cover are separate values; evaluate the quality based on an 
average of the individual plants within the plot, regardless of the overall cover of the species. 
 

FRUIT 
Use: Food.  
Harvest time: Late summer (August), varies depending on elevation and latitude. 
Valuation time: Early June to August. 
Quality requirements: Healthy, plump, juicy berries, with sufficient moisture and little 
infestation, bug chew or rot. Note that berry production of this species is generally lower 
than other Vaccinium species. 

 

Cod
e 

Description Detail 

0 Nil Plant is moribund or dead. 
1 Very low No berry structures present OR berries are generally not 

fit for consumption. 
2 Low Few fruit present; a person would not bother stopping 

to pick. Fruit and plants are of low to medium vigour 
and appearance. 

3 Moderate Sufficient fruit per plant, on average, to warrant 
personal collection (e.g. for inclusion in pancakes). 
Berries and plants are of medium vigour and 
appearance. Possible to harvest 80 – 120 mL (1/3 to 1/2 
cup) in 10 minutes. 

4 Moderate Sufficient fruit per plant, on average, to warrant 

                                                
5
 Parish, R. ,R. Coupe and D. Lloyd. 1996. Plants of Southern British Columbia. B.C. Ministry of Forests and 

Long Pine Publishing. Victoria, BC. 
6 Tirmenstein, D. 1990. Vaccinium caespitosum. In: Fire Effects Information System, [Online]. U.S. 
Department of Agriculture, Forest Service, Rocky Mountain Research Station, Fire Sciences Laboratory 
(Producer). Available: http://www.fs.fed.us/database/feis/ [Accessed March 2008] 

http://www.fs.fed.us/database/feis/
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high personal to significant collection.  A person would find it 
worthwhile to come to the area to pick. Bushes 
generally healthy. 

5 High Sufficient fruit per plant, on average, to warrant 
significant collection. Fruit and plant are of medium to 
high vigour and appearance. Possible to harvest about 
150 mL per m2. 125 – 250 mL (½ - 1 cup) in 10 minutes, 
or about 150 mL/m2. 

6 Excellent Almost all of the plants have exceptional levels of fruit 
production. Possible to harvest over 250 mL in 10 
minutes. Uncommon. 
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Vaccinium membranaceum 
Common name:  Huckleberry; black huckleberry 
 
Description7: An erect shrub growing up to 1.5m, densely branched and spreading. The young 
branches are yellowish green and somewhat angled; old branches become grey with shredding 
bark. The leaves are thin, lance-shaped to elliptic, finely toothed and are pointed at the tip. The 
leaves are deciduous. The flowers are pale pink, urn-shaped and appear with or after the leaves. 
The berries are dark purple berries with no bloom. 
Distribution and habitat: The black huckleberry is common in coniferous forests from valley 
bottoms to high elevations in moist and wet climates.  It is more restricted in distribution and of 
poor vigour in dry climates of the project area. 
Preferred habitat notes8 9: Wide range of soils. Grows best under minimal but some canopy 
cover on cool mesic sites in warm wet climates; berries in clearcuts are not considered as good 
as those grown within forests. Northern aspects, moderate to steep slopes. Positive response to 
disturbance can be up to 2-3 decades. Assumed to have little frost resistance. Sensitive to 
drought. 

 
Valuation criteria: 
Keep in mind that quality and cover are separate values; evaluate the quality based on an 
average of the individual plants within the plot, regardless of the overall cover of the species. 

 

FRUIT 
Use: Food & medicine.  
Harvest time: In the Williams Lake area, from mid to late August, depending on elevation and 
latitude. 
Valuation time: June (green berries) through to August. 
Quality requirements: Healthy, plump, juicy berries, with little infestation, bug chew or rot.  
 

Cod
e 

Description Detail 

0 Nil Plant is moribund or dead. 
1 Very low Few to no berry structures present OR berries are generally 

not fit for consumption. 
2 Low Few fruit present; a person would not bother stopping to 

pick. Fruit and plants are of low to medium vigour and 
appearance. Ability to harvest only 125mL (1/2 cup) in 10 
minutes in the area. 

3 Moderate Sufficient fruit per plant, on average, to warrant personal 
collection (e.g. for a batch of ‘wild ice-cream’). Berries and 
plants are of medium vigour and appearance. Ability to 
harvest approximately 250 mL (1 cup) in 10 minutes 
harvest in the area.  

                                                
7
 MacKinnon, A., J. Pojar, and R. Coupe. 1992. Plants of northern British Columbia. B.C. Ministry of Forests 

and Long Pine Publishing. Victoria, BC. 
8
 Barney, D.L. 1999. Growing Western Huckleberries. University of Idaho. 

9
 Anderson, M.K. 2000. Vaccinium membranaceum. USDA, NRCAS, National Plant Data Centre c/o Plant 

Sciences Department, University of California, Davis, CA. Available at: http://plants.usda.gov.  

http://plants.usda.gov/
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4 Moderate 
high 

Sufficient fruit per plant, on average, to warrant personal 
to significant collection.  A person would find it worthwhile 
to come to the area to pick. Bushes generally healthy. 

5 High Sufficient fruit per plant, on average, to warrant significant 
collection. Fruit and plant are of medium to high vigour 
and appearance. Possible to harvest 650-750 mL (2.5-3 
cups) in 10 minutes. 

6 Excellent Almost all of the plants have exceptional levels of fruit 
production. Berries and plants are of exceptionally high 
vigour and appearance. Very little competition from other 
shrub species. Uncommon. 
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Vaccinium myrtilloides  
Common name: Highbush blueberry; velvet-leaved blueberry  
 
Description10: Velvet-leaved blueberry is a low shrub growing up to 0.4 m high, often in 
dense colonies. Branches and leaves are distinctively velvety hairy.  The leaves are elliptic 
to oblong, sharply pointed with smooth margins. Flowers are greenish white or tinged 
pink, and cylindrically bell-shaped. They appear either singly or more commonly in few-
flowered clusters.  Berries are blue with a pale-blue bloom.  
 Distribution and habitat 2: Velvet-leaved blueberry is scattered and locally common at 
low to mid elevations, occurring on rapidly drained gravelly or sandy soils, in open, often 
dry site forests and clearings and less commonly on bog hummocks.  
Preferred habitat notes: Prefers open forests or young clearcuts with well drained, sandy 
soils. 

 
Valuation criteria: 
Keep in mind that quality and cover are separate values; evaluate the quality based on an 
average of the individual plants within the plot, regardless of the overall cover of the species. 

 

FRUIT 
Use: Food, medicine.  
Harvest time: August, depending on elevation and latitude. 
Valuation time: Early June through August. 
Quality requirements: Healthy, plump, juicy berries, with sufficient moisture and little 
infestation, bug chew or rot.  
 

Cod
e 

Description Detail 

0 Nil Plant is moribund or dead. 
1 Very low Few to no berry structures present OR berries are 

generally not fit for consumption. 
2 Low Few fruit present; a person would not bother stopping 

to pick. Fruit and plants are of low to medium vigour 
and appearance.  

3 Moderate Sufficient fruit per plant, on average, to warrant 
personal collection (e.g. for a batch of ‘wild ice-cream’). 
Berries and plants are of medium vigour and 
appearance. Possible to harvest approximately 250 mL 
(1 cup) in 10 minutes, or about 150 mL/m2. Coverage 
may be patchy  

4 Moderate 
high 

Sufficient fruit per plant, on average, to warrant 
personal to significant collection.  A person would find it 
worthwhile to come to the area to pick. Bushes 
generally healthy. 

5 High Sufficient fruit per plant, on average, to warrant 

                                                
10

 MacKinnon, A., J. Pojar, and R. Coupe. 1992. Plants of northern British Columbia. B.C. Ministry of 
Forests and Long Pine Publishing. Victoria, BC. 
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significant collection. Fruit and plant are of 
medium to high vigour and appearance. 
Coverage is fairly continuous with little 
competition from other shrubs. Possible to pick 
about 600 – 650 mL (2.5 cups) in 10 minutes, or 
about 450 – 550 mL /m2. 

6 Excellent Almost all of the plants have exceptional levels of fruit 
production. Berries and plants are of exceptionally high 
vigour and appearance. Very little competition from 
other shrub species. Uncommon. 
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Vaccinium ovalifolium  
Common name: Mountain blueberry; oval-leaved blueberry  
 
Description11: Oval-leaved blueberry is shrub up to 1.5 m tall. Young twigs are brown-
yellow, sometimes reddish; mature branches are grey. Branches are angled. Leaves are 
oval and blunt-rounded at both ends, with smooth margins. Oval-leaved blueberry has 
single pinkish, globular bell-shaped flowers, located in the axils of leaves. They generally 
appear before the leaves.  The edible berries are blue-black, with a bluish bloom.  
Distribution and habitat3: Oval-leaved blueberry is widespread and common at low to 
subalpine elevations and occurs in moist coniferous forests, openings, clearings and bogs.  
Preferred habitat notes: In the Williams Lake project area it occurs in wet climate areas.  
Abundant in clearcuts, but is also shade tolerant, growing in open forests on cool aspects. 
In the Williams Lake area, V. ovalifolium tends to grow amongst other bushes such as V. 
membranaceum. Although berry quality may be high, exclusive harvesting is difficult due 
to its patchy coverage. Some harvesters say that berries in clearcuts are not considered 
as good as those grown within forests. 

 
Valuation criteria: 
Keep in mind that quality and cover are separate values; evaluate the quality based on an 
average of the individual plants within the plot, regardless of the overall cover of the species. 

 

FRUIT 
Use: Food, medicine. Fresh or dried, preserved as syrup canned or frozen.  
Harvest time: August, depending on elevation.  
Valuation time: Early June through August. 
Quality requirements: Healthy, plump, juicy berries, with sufficient moisture and little 
infestation, bug chew or rot. This species produces one of the most dependable 
production of berries. 

Cod
e 

Description Detail 

0 Nil Plant is moribund or dead. 
1 Very low Few to no berry structures present OR berries are 

generally not fit for consumption. 
2 Low Few fruit present; a person would not bother stopping 

to pick. Fruit and plants are of low to medium vigour 
and appearance. Ability to harvest only 125mL (1/2 cup) 
in 10 minutes in the area. 

3 Moderate Sufficient fruit per plant, on average, to warrant 
personal collection (e.g. for inclusion in 
pancakes). Berries and plants are of medium 
vigour and appearance. Approximately 250 mL (1 
cup) of berries could be picked in 10 minutes. 
Plants may have patchy cover. 

4 Moderate Sufficient fruit per plant, on average, to warrant 

                                                
11

 MacKinnon, A., J. Pojar, and R. Coupe. 1992. Plants of northern British Columbia. B.C. Ministry of 
Forests and Long Pine Publishing. Victoria, BC. 
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high personal to significant collection.  A person would find it 
worthwhile to come to the area to pick. Bushes 
generally healthy. 

5 High Sufficient fruit per plant, on average, to warrant 
significant collection (e.g. for winter storage or 
commercial use). Fruit and plant are of medium to high 
vigour and appearance. Possible to harvest 350 – 500 
mL (1.5 - 2 cups) in 10 minutes. 

6 Excellent Almost all of the plants have exceptional levels of fruit 
production. Berries and plants are of exceptionally high 
vigour and appearance. Very little competition from 
other shrub species. Uncommon. 
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Viburnum edule  
Common name: High-bush cranberry  

 
Description12: High-bush cranberry is a shrub up to 2.5 m tall, with smooth reddish bark. 
Its leaves are opposite, shallowly three-lobed, with sharply toothed edges, and hairy 
beneath. They turn crimson in the fall. A small cluster of white flowers is found on short 
stems between a pair of leaves.  The fruits are one-seeded, red or orange, and berry-like 
with large, flattened stones. Fruit is edible, but tart and acidic.  
Distribution and habitat3: High-bush cranberry is widespread and common at low to mid 
elevations, occurring in moist to wet forest ecosystems, seepage areas, swamps, 
clearings and along streambanks.  
Preferred habitat notes13: Grows best on well-drained alluvial soils. Often does not 
respond well to disturbance or overstory removal. Shrubs seldom abundant on any site.  
Present but very low berry production of high-bush cranberry in the Williams Lake area. 
 
Valuation criteria: 
Keep in mind that quality and cover are separate values; evaluate the quality based on an 
average of the individual plants within the plot, regardless of the overall cover of the species. 
 

FRUIT 
Use: Food, medicine.  
Harvest time: In the fall (September to October), often after the first frost. 
Valuation time: June through September, 
Quality requirements: Healthy, plump, juicy berries, with sufficient moisture and little 
infestation, bug chew or rot.  

Cod
e 

Description Detail 

0 Nil Plant is moribund or dead. 
1 Very low Few to no berry structures present OR berries are 

generally not fit for consumption. 
2 Low Few fruit present; a person would not bother stopping 

to pick. Fruit and plants are of low to medium vigour and 
appearance.  

3 Moderate Sufficient fruit per plant, on average, to warrant 
personal collection (e.g. for a batch of jam). Fruit 
and plants are of medium vigour and appearance.  

4 Moderate 
high 

Sufficient fruit per plant, on average, to warrant 
personal to significant collection. A person would find it 
worthwhile to come to the area to pick. Bushes 
generally healthy. 

5 High Sufficient fruit per plant, on average, to warrant 

                                                
12

 MacKinnon, A., J. Pojar, and R. Coupe. 1992. Plants of northern British Columbia. B.C. Ministry of 
Forests and Long Pine Publishing. Victoria, BC. 
13

 Matthews, Robin F. 1992. Viburnum edule. In: Fire Effects Information System, [Online]. U.S. 
Department of Agriculture, Forest Service,  Rocky Mountain Research Station, Fire Sciences Laboratory 
(Producer).  Available: http://www.fs.fed.us/database/feis  [Accessed March 2008]. 
 

http://www.fs.fed.us/database/feis
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significant collection (e.g. for winter storage or 
commercial use). Fruit and plant are of medium to high 
vigour and appearance. According to FEIS, in some areas 
a single bush may contain up to 100 berries3 (likely not 
in the central or northern areas of British Columbia). 

6 Excellent Almost all of the plants have exceptional levels of fruit 
production. Fruit and plants are of exceptionally high 
vigour and appearance. Uncommon. 
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Viburnum opulus  
Common name: American high-bush cranberry  
 
Description14 15: High-bush cranberry is a 1-3m tall shrub, with smooth reddish bark. Its leaves 
are opposite, deeply three-lobed, and edges are less toothed than V. edule. A small cluster of 
white flowers is found on short stems between a pair of leaves.  The fruits (drupes) are one-
seeded, red or orange, and berry-like with large, flattened stones. Fruit is edible, tart and acidic.  
Distribution and habitat: In the project area, American high-bush cranberry occurs on a few 
widely scattered valley bottom and stream side riparian sites. In the Williams Lake area, V. 
opulus tends to have a high frequency of good crops. 
 
Valuation criteria: 
Keep in mind that quality and cover are separate values; evaluate the quality based on an 
average of the individual plants within the plot, regardless of the overall cover of the species. 
 

FRUIT 
Use: Food, medicine.  
Harvest time: In the fall (September to October), often after the first frost. 
Valuation time: June through September. 
Quality requirements: Healthy, plump, juicy berries, with sufficient moisture and little 
infestation, bug chew or rot.  
 

Cod
e 

Description Detail 

0 Nil Plant is moribund or dead. 
1 Very low Few to no berry structures present OR berries are 

generally not fit for consumption. 
2 Low Few fruit present; a person would not bother stopping 

to pick. Fruit and plants are of low to medium vigour 
and appearance.  

3 Moderate Sufficient fruit per plant, on average, to warrant 
personal collection (e.g. for a batch of jam). Fruit 
and plants are of medium vigour and 
appearance.  

4 Moderate 
high 

Sufficient fruit per plant, on average, to warrant 
personal to significant collection.  A person would find it 
worthwhile to come to the area to pick. Bushes 
generally healthy. 

5 High Sufficient fruit per plant, on average, to warrant 
significant collection (e.g. for winter storage or 
commercial use). Fruit and plant are of medium to high 
vigour and appearance.  

6 Excellent Almost all of the plants have exceptional levels of fruit 

                                                
14

 Hitchcock, CL and Conquist, A. 1973. Flora of the Pacific Northwest. University of Washington Press. 
Seattle, WA. 
15

 Ulf T. Runesson. Borealforest.org [website]. Faculty of Forestry and the Forest Environment, Lakehead 
University. ON. [Accessed March 2008] 
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production. Fruit and plants are of exceptionally high 
vigour and appearance. Uncommon. 



Appendix 5: Field Data Collection Form 
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APPENDIX 5. Field Data Collection Form 
 

Site Visit Form: 



Appendix 6: Predictive maps: queries 
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APPENDIX 6.  Maps Based on Predictive Queries 
Saskatoon (Amelanchier alnifolia) 

 



Appendix 6: Predictive maps: queries 
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Paper birch (Betula papyrifera) 

 



Appendix 6: Predictive maps: queries 
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Labrador tea (Ledum groenlandicum) 

 



Appendix 6: Predictive maps: queries 

 

Y102158 Page 66 
 

Raspberry (Rubus idaeus) 

 



Appendix 6: Predictive maps: queries 
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Soapberry (Shepherdia canadensis) 

 



Appendix 6: Predictive maps: queries 
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Dwarf blueberry (Vaccinium caespitosum) 

 



Appendix 6: Predictive maps: queries 
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Black huckleberry (Vaccinium membranaceum) 



Appendix 7: Maps based on GIS Analysis 
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APPENDIX 7. Maps based on GIS Analysis  
 
Soapberry (Shepherdia canadensis): 

 
 
 
 



Appendix 7: Maps based on GIS Analysis 
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Huckleberry (Vaccinium membranaceum): 

 



Appendix 7: Maps based on GIS Analysis 
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Saskatoon (Amelanchier alnifolia): 



Appendix 8: Acronyms 
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APPENDIX 8. Glossary of Acronyms  
 
BLCF – Burns Lake Community Forest 
 
MOFR- Ministry of Forests and Range  
 
MPB – Mountain Pine Beetle 
 
NTFP – Non Timber Forest Product 
 
PEM – Predictive Ecosystem Mapping 
 
RRU – Royal Roads University  
 
TEM – Terrestrial Ecosystem Mapping 
 
VRI – Vegetation Resource Inventory 
 


