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Introduction 
 
‘We’ve seen a lot of changes on the land.’  

– Charlie Gilbert 
 
 
Aboriginal Peoples continue to rely on traditionally used forest botanical species for cultural, 
recreational, subsistence and economic activities. The Xat’sull and T’exelc Nations, who live near 
William’s Lake in the central Interior of British Columbia, are concerned about changes that they 
are observing to the distribution, abundance, and quality of the understory plants that they use. 
The changes are likely due to many social and environmental factors, including development 
such as mining, logging and agriculture, increased private lands, climate change, the mountain 
pine beetle (MPB) and associated acceleration of logging, and increases in non-residential non-
timber forest products (NTFP) harvesting. This project was initiated to better understand how 
changes to the landscape may affect key traditional-use species, by investigating the impacts of 
forest habitat characteristics on understory species.    
 
Over the past several decades, the awareness and commercial use of NTFPs have risen 
dramatically (Forest Practices Board, 2004), due to increased global market demand, rural 
communities requiring alternatives for economic diversification, increased awareness of health 
and nutraceutical benefits, and a growing interest in cultural revitalisation (Duschesne & Wetzel, 
2003). The expansion of the sector has been beneficial for many individuals and communities, 
but has also raised concerns around resource and access rights (e.g. cultural access versus 
commercial use), over-harvesting, and stewardship of the species and their ecosystems.  
 
Overlaying this scenario is an increase in disturbance within traditional harvest areas, including 
logging, fires, climate change, and, recently, severe MPB outbreaks. Associated with the 
infestation is salvage logging (i.e. the large-scale harvesting of trees that are, or may become, 
affected by the MPB, in order to slow down the spread of the insect and to take advantage of 
the economic value of standing dead timber). Interior British Columbia, the region hardest hit by 
the beetle, has been experiencing one of the largest salvage logging operations undertaken in 
Canada or the rest of the world within the last century, with 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 
thoroughly studied (www.for.gov.bc.ca/HRE/topics/mpb.htm), there is little known about the 
impacts on NTFPs such as plants 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 community’s ability to access and to use these resources.   
 
Better understanding NTFP distribution, abundance, and quality is a necessary step towards 
managing or conserving them. There has been no established methodology for incorporating 
NTFPs into conventional vegetation inventories (Ehlers et al. 2003). This makes it difficult, if not 
impossible, to ensure sustainability of this sector. In theory, an inventory of cultural-use species 
is really a focused vegetation inventory (Cocksedge, 2006) which can be done using existing 

http://www.for.gov.bc.ca/HRE/topics/mpb.htm
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tools such as a Vegetation Resource Inventory (VRI)1, or Terrestrial or Predictive Ecosystem 
Mapping (TEM2 or PEM3). These approaches are limited however, because while they record the 
presence of a species, they say nothing of its quality or usability, which is crucial information to 
an NTFP harvester. 
 
Therefore, this project was designed to better understand the habitat conditions required for 
high levels of presence and quality of cultural use species, specifically as used by the T’exelc and 
Xat’sull First Nations. To be effective and ethical, such research should incorporate the deep 
understanding held by First Nations about their forests and traditionally used plants, with the 
information, tools, and insights held by western scientific knowledge. 
 
Traditional knowledge has been defined as the cumulative body of knowledge, practice and 
belief, evolving by adaptive processes and handed down through generations by cultural 
transmission (Berkes, 1999), and has often been devalued relative to that of western 
researchers  (Davidson-Hunt & O'Flaherty, 2007). This project thus sought to follow the 
principles of participatory research, wherein communities and researchers come together to 
explore an issue 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. This contrasts with much of the conventional 
research involving Aboriginal communities, wherein outside practitioners have initiated, carried 
out, and profited from the knowledge generated  (Royal Commission on Aboriginal People, 
1996; Weir & Wuttunee, 2004). In these cases the research purposes and practices have usually 
been alien to the community, and all too often the outcomes have been misguided or harmful 
(Brant-Castellano, 2004). By developing and implementing this research collaboratively, we 
anticipated that the project would be more relevant to the communities, that it would be 
stronger by drawing on the local and traditional knowledge of community members, and that 
research outcomes would be more likely to benefit all partners involved. 
 
 This project looked at multiple sources of input, including literature, interviews, and field 
studies, to develop ecological attributes for selected species which could be used to predict 
areas of high abundance and quality. These attribute tables can be used by the communities to 
assist with  land use planning, assess sustainable harvest levels, increase access for community 
members, and recommend silvicultural practices which will maintain or enhance the habitat 
conditions. This project sought not only to find a means to improve decision making tools for 
resource use and forest stewardship, but also to develop methods to combine cultural with 
scientific knowledge,   to exchange and to generate knowledge between all partners, and to 
build partnerships. 
 

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

distribution and abundance of vegetation resources (MOFR, n.d.). 
2
 TEM is a mapping methodology based on air photo interpretation of ecosystem characteristics (including 

physical and biological components) over smaller areas when more detail is required (MOE, 2007). 
3
 PEM is a model of ecosystem characteristics (including physical and biological components) over larger 

areas in situations where less detail is required (MOE, 2007). 
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Project logistics 
Start date:  July 2006 
Project length: 3 years 
Former project numbers: FSP Y071318 (Yr 1); FSPY082318 (Yr 2) 

Methodology  
 

Focal species selection and quality coding development  
The selection of focal species was developed by the project team and workshop members in 
2006. Workshop participants identified a wide number of species that had cultural, subsistence, 
or other values to community members. The list was then shortened to a list of priority species 
using consensus among participants, taking into consideration the accessibility of harvesting 
sites as well as input from the team on the ecological significance and vulnerability status of the 
different plants. While we anticipated selecting six key species, participants strongly believed 
that there were thirteen species that were sufficiently important to warrant their inclusion. 
These species were themselves narrowed down from a list of over 60 plants of interest.     
 
Quality coding criteria for the selected species were developed in 2007 based on input from the 
community, discussions and demonstrations with Elders during the field sampling, and literature 
reviews. They were modified as necessary during field exercises, and were finalized in 2008-09. 
The coding was used within the sampling sessions of 2007 and 2008 to assess quality of the 
selected species.  
 

Correlations of plant quality to habitat 
We spent ten days conducting field sampling in late June to early July, 2007. The field team 
included ecologists (Ministry of Forests and Range), ethnobotanists (Royal Roads University), 
Elders (Xat’sull and T’exelc Nations), resource managers and technicians (Xat’sull and T’exelc 
Nations, Tolko Industries Ltd), students (Ministry of Forests and Range), and forestry ecologists 
(UBC Alex Fraser Research Forest). The list of focus species for the project was adapted while in 
the field to reflect ecological limitations, access, clarification of species, and availability.  
 

We selected sites for sampling based on areas of known high quality and production for the 
various species, relying on information shared by Elders and other harvesters in workshops, 
interviews and while in the field. Further sites were selected based on predicted high cover and 
abundance from available data and ecosystem maps, and these sites were visited to ground-
truth presence and abundance as well as test quality levels.  
 
 For each plot, we conducted a brief reconnaissance to assess consistent cover and quality, and 
selected a representative 400m2 plot for the area. Plots were non-randomly selected as the 
purpose was to develop an understanding of habitat criteria for high quality NTFPs rather than 
predict NTFP quality ratings across the landscape. The sampling locations were focused on 
individual species, although multiple species were included whenever possible where habitats 
overlapped, and all plots were relatively easy access to allow for full Elder participation.  
 
Site conditions were described as per the Field Manual for Describing Terrestrial Ecosystems 
(MOF & ELP, 1988), using an adapted Ground Inspection Form (GIF, Appendix 1).  We coded the 
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species’ quality based on the quality criteria developed in 2006 and 2007, with confirmation by 
the elders. Different parts of the plant (bark, berries, roots, foliage, or sap) were coded 
individually and reflected different uses of the plant. Some species had more than one use, and 
therefore more than one code attributed to them when assessing them within the plot; for 
example, spruce (Picea engelmannii x. glauca) is used for both the bark and the roots. Coding 
for berry species was based on unripe fruit structures (i.e. green berries). 
 
 
In 2008 the field session was used to refine and confirm the model; that is, to clarify the site and 
stand attributes that can be used to predict habitat presence of high quality and quantity 
cultural-use species. We selected new areas to sample based on a combination of the predictive 
polygons we developed from the 2007 data analysis, as well as continuing to use local 
knowledge of ‘good productivity’ conditions (e.g. aspect, slope, leading species). 
 
Data from 2007 and 2008 was combined for the data analysis. Three analyses were performed 
representing the three measures of interest at the plot level: 1) species occurrence, 2) species 
abundance (cover) where present, and 3) quality measures where present (bark, berry, foliage, 
sap and root).  We related site and stand conditions to each of the three measures of 
interest. Logistic regression was used for species occurrence, while linear regression was used 
for species abundance and quality where present (e.g., species were not present in all 115 plots) 
based on arcsin transformation of species cover and quality measures. Environmental data used 
to predict occurrence were: elevation; slope (0 to 65); slope position (ordinal values from 1 to 7, 
from crest or ridge position to level ground); aspect (circular transformation using sin at 225); 
SSI (site severity index combining slope & aspect so that +1 represents steep SW slopes, -1 steep 
NE slopes). The stand level data used to predict occurrence were: stand age (0 to 201 yrs); 
structural stage (i.e. the stages of forest development from disturbance to old-growth coded 
from 1.5 to 12, ordinal); successional status (coded 2 to 9, ordinal); % tree cover (0 to 70); % 
shrub cover (0 to 80).  
 
Model development was based on the Hosmer and Lemeshow (1989) approach where top 
univariate analyses are added sequentially (most to least influential) until only significant 
variables remain. A p-value cut-off of ~0.1 was used following the suggestions of Hosmer & 
Lemeshow. For quality and abundance models, significance was interpreted by the F-value and 
model fit based on R2 values. Significance of the occurrence model was interpreted by the 

likelihood ratio 2statistic (a larger 2corresponds to lower p-values [increased model 
significance]), and the pseudo-R2 which represents the proportion deviance explained. 
Responses were graphed along individual gradients from the observed minimum to maximum 
values. All other factor(s) in the model were held constant at their mean.  
 

Berry quality and abundance 
To provide an initial indication of whether unripe berries could be used for assessing quality, we 
conducted non-destructive repeat berry counts of unripe and ripe berries.  Berry sites were 
visited twice in the season; once while berries were still green, and once when they were ripe.  
In June 2008, we conducted berry counts on soapberry (Shepherdia canadensis), highbush 
blueberry (Vaccinium myrtilloides), lowbush blueberry (V. caespitosum), black huckleberry (V. 
membranaceum), chokecherry (Prunus virginiana), highbush cranberry (Viburnum opulus) and 
Saskatoon (Amelanchier alnifolia). Three representative bushes of ‘high’ quality per site were 
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non-randomly selected. For each bush, three representative branches were selected, tagged, 
and each unripe berry counted and recorded. Plots were re-visited when the berries ripened 
(varying times based on species) for a one-time final count; the number of ripe berries, non-ripe 
berries, and diseased berries were counted and recorded. The average percentage of berries 
ripening per branch was determined by dividing the number of ripe berries (“count 2”) by the 
number of unripe berries (“count 1”). The ripening percentages, and associated standard error, 
were averaged for each bush in the plot. 
 
To provide an indication of berry abundance associated with quality ratings, we used the berries 
collected at the final count (above), and determined the average volume (ml), weight (g) and 
size (mm) of the collected berries. The berry volumes and weights were standardized for branch 
length by dividing these values by the length of the branch (cm).  
 
A quality ranking was determined for each bush according to the criteria developed during this 
project (Appendix 2), and data were organized to show average berry abundance per quality 
ranking; not all quality rankings were covered for each species. The quality of soapberry and 
huckleberry was determined both when berries were green and when they were ripe, while all 
other species had a quality rank estimated when berries were green. Each of the berry 
abundance measures (volume, weight, and size) of soapberry were tested to determine whether 
they were significantly correlated to the quality ranking determined for them. Ordinal logistic 
regression was the model used to test the relationship as the response variable (quality rank) 
consists of discrete, ordinal (i.e. “rank-able”) numbers. Relationships with probability (p) values 
less than 0.05 were considered to have a significant relationship. The deviance goodness-of-fit 
test showed this model to be appropriate for each of the berry abundance measures, and the 
distributions of the independent variables (berry abundance) all followed normal distributions 
as determined by the Anderson-Darling test for normality.   
 
To provide an initial indication of berry volume per area for ‘high’ quality bushes, in 2007 we 
used timed picking trials to confirm our quality ratings. Local harvesters are familiar with 
expected rates of production, and we were able to compare their rates with the trial rates. We 
also used the time trial volumes to provide quantitative assessments within the quality criteria 
for coding. In 2008 we modified the harvesting trials to include area-based assessments. We 
harvested three 1 m2 sub-plots in several of the study plots. Four plots, with three sub-plots 
each, were sampled for soapberry, and three plots, with three sub-plots each, were sampled for 
each of lowbush blueberry and highbush blueberry.  
 
Some plots, due to berry volume, were decreased to 0.5m2 or 0.25m2; in these cases the 
abundance values were scaled up to extrapolate to the volume and weight found in a 1m x 1m 
area. The average berry abundances per location were then averaged to give an average volume 
and weight (and associated standard errors) harvested per species at high quality locations.  
 

 

Interviews 
 
Nine Elders who are active harvesters were interviewed about their harvesting practices and 
how these are being affected by MPB and other factors. Respondents were identified at 
workshops and through community contacts. The interviews followed a pre-developed set of 
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questions (Appendix 3) but were open ended, allowing the harvesters to focus on, and bring up, 
issues that they identified as being significant. Most interviews were conducted one-on-one 
between the Elder and the ethnobotanist; one interview consisted of three participants 
together with the ethnobotanist.  

Project scope and regional applicability 
This project is focused within the Xat’sull and T’exelc traditional territory in the Williams Lake 
area, and is restricted to cultural use species selected by the communities and the research 
team. Results from this project can be used by both Nations to assist with Land Use Planning. 
The methodology developed and the criteria ratings are applicable within wider areas, and can 
be used by both Aboriginal and non-Aboriginal resource managers.   

Results and discussion 
 
With current vegetation inventories, it is possible predict suitable habitat for many understory 
species. This project sought to improve predictive habitat maps by developing a method to 
incorporate estimations of plant quality in addition to plant presence and abundance.  
 
It is important to note that the community expressed concerns about the potential risks of this 
research, which included the use and sharing of traditional knowledge, and the inventory 
methods and results providing the ability for non-community members to access the plants and 
exploit them. It is not possible to eliminate all the risks, but we worked to address and reduce 
them through the following means: 
- We developed a Memorandum of Understanding which was signed by Royal Roads 

University and the two First Nations (Appendix 4). A signed copy is held within each 
community. This agreement acknowledges the sensitivity of the information, recognises 
that the knowledge remains the property of the communities, and that no information is 
shared without the consent of the communities. 

- On the quality coding guideline documents, we did not include information on why or how 
the plant is used, only how to assess the plant itself. This helps to avoid unnecessary sharing 
of traditional knowledge.  

- We prepared two separate reports; one for the public (which is approved by the 
communities for release) and one for the communities, which contains more information 
on the discussions and shared information, and which is seen only by the communities. 

 

Species selection  
As stated in the methods, we anticipated limiting the list of focus species to six, although 13 
plants were ultimately chosen (Table 1).  The top choices were determined by consensus among 
participants. It is important to note that the plants chosen do not represent the only, or even 
the most important plants; they simply provide a focused list for the purposes of this project.  
 
Table 1. Initial species selected for focus for the purpose of the FSP Y071318 project.  

Secwepemcstin Common name Scientific name 

Melanllp, melenllp Balsam (subalpine fir) Abies lasciocarpa 

Speqpeq7uw’l Saskatoon berry Amelanchier alnifolia 

Qwllinllp Birch Betula papyrifera 
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Punllp Juniper, common Juniperus communis 

Secwesqe’qxe’ten Labrador tea Ledum groenlandicum 

Ťsellp Spruce Picea engelmannii x. glauca  

Melanllp, melenllp Douglas fir Pseudotsuga menziesii 

Sxusa, sxusem Soapberry (soopolallie)  Shepherdia canadensis 

Sesép Lowbush blueberry Vaccinium caespitosum 

Wenéx Black huckleberry Vaccinium membranaceum 

Set’eke7 Highbush blueberry Vaccinium myrtilloides 

Seq’we7s, yegm’in Mountain blueberry Vaccinium ovalifolium 

T’nisellp, t’nis High-bush cranberry Viburnum edule / V. opulus 

 

Measuring quality  
 
We developed a set of guidelines which could be used to code the quality of the each plant 
selected by the community on a scale of 0-6. The full quality guidelines are in Appendix 2, and a 
generic ranking scale for a berry species is shown in Table 2.  
 
Table 2. Quality ranking for NTFP species based on plant characteristics identified by harvesters. 

Ranking 
code 

Quality Example 

0 nil / moribund Plants in the area are virtually dead 

1 Low quality 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 absolutely loaded with berries 

 
We developed separate coding criteria for each part of the plant used. For example, there are 
three sets of quality codes for birch, based on use of the bark, the leaves, and the sap. All of the 
guidelines were developed based on the workshop discussions, examples and demonstrations 
with Elders during the field sampling, and a review of relevant literature.   
 
The coding can be used within the community to help resource managers conduct their own 
assessments during other activities (e.g. archaeology surveys), to provide an indication of areas 
of note for good cultural plant access. They are available on the web 
(http://cntr.royalroads.ca/node/205 ) for use by other communities or organisations wishing to 
incorporate quality coding into their inventories. Initial coding guidelines based on these results 
have been included within the Ministry of Forests and Range Land Management Handbook 25. 
 

Correlations of quality to habitat 
In 2007 49 site inspections were completed, which included vegetation cover and quality for the 
focal species, and basic site inspection ecosystem variables (as per GIF form Appendix 1).  In 
2008, 51 site inspections were completed.  
 

http://cntr.royalroads.ca/node/205
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Initial predictive site and stand attributes were developed based on local knowledge and 
literature reviews (Table 3). 



 2009 

 

 
 
Table 3: Predictive attribute table for focus species developed in Year 1 of the project. 

Species Zone* Subzone 
/ 

variant* 

Occur. 
rank in 

var* 

Site 
series* 

Age 
1** 

Age 2** Canopy 
closure 

SMR
#
 Soil 

texture 
Soil pm Aspect Elevation 

(m) 
Distur-
bance 
history 

B
al

sa
m

 (
A

b
ie

s 
la

sc
io

ca
rp

a
)   ESSF wk1 4      all  all all all all  

ESSF wc3 4      all  all all all all  

ICH wk2 3      varies  varies varies varies   

ICH wk4 3      varies  varies varies varies   

ICH mk3 3-4      varies  varies varies neutral, 
cool 

  

SBS dw1 2-3      4+  varies varies cool   

SBS dw2 1-2      5+  varies varies    

SBS mc1 4           

SBS mh 3           

SBS mw 4                     

Sa
sk

at
o

o
n

  (
A

m
el

a
n

ch
ie

r 
a

ln
if

o
lia

)   IDF xm 2    open  ≤ 4  varies  neutral, 
warm 

  

IDf dk3 2    open  ≤ 4  varies  neutral, 
warm 

  

SBS dw2 3       varies  mostly 
warm 

  

SBS dw1 3       varies  mostly 
warm 

  

SBS mc1        varies  mostly 
warm 

  

ICH mk3 2      dry  varies  mostly 
warm 

  

ICH wk2 1      dry  varies  mostly 
warm 
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Species Zone* Subzone 
/ 

variant* 

Occur. 
rank in 

var* 

Site 
series* 

Age 
1** 

Age 2** Canopy 
closure 

SMR
#
 Soil 

texture 
Soil pm Aspect Elevation 

(m) 
Distur-
bance 
history 

ICH wk4 2      dry  varies  mostly 
warm 

  

ESSF wk1            dry  varies   warm     

P
ap

er
 b

ir
ch

 

(B
et

u
la

 p
a

p
yr

if
er

a
)   all          cool   

SBS dw 3           

ICH mk 2           

ICH wk 3           

IDF (scarce)             

SBS mh 4           

La
b

ra
d

o
r 

te
a 

(L
ed

u
m

 

g
ro

en
la

n
d

ic
u

m
) all        5-7      

ICH mk3 3      5-7      

ICH wk2 3      5-7      

SBS mc1 2      4+      

Sp
ru

ce
 (

P
ic

ea
 

en
g

el
m

a
n

n
ii 

x.
 

g
la

u
ca

) 
 

all              5+ in IDF; 3+ 
in SBPSmk; 
widespread in 
others 

          

So
ap

b
er

ry
 (

Sh
ep

h
er

d
ia

 

ca
n

a
d

en
si

s)
   all             1-3 in ICH; 1-

2 in ESSF 
          

IDF dk3 3      1-5      

SBS dw1 3 zonal, 
sub-mesic 

    1-5   gradual or 
level 

 MPB 
partial cut 

SBS dw2 3 zonal, 
sub-mesic 

    1-5   gradual or 
level 

 MPB 
partial cut 

SBS mh 3           

SBS mc1 2          MPB 
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Species Zone* Subzone 
/ 

variant* 

Occur. 
rank in 

var* 

Site 
series* 

Age 
1** 

Age 2** Canopy 
closure 

SMR
#
 Soil 

texture 
Soil pm Aspect Elevation 

(m) 
Distur-
bance 
history 

ICH wk4 1 sub-
xeric 

      insolated 
slopes 

 MPB, 
partial cut 

SBPS mk 3          1-5         partial cut 

Lo
w

b
u

sh
 b

lu
eb

er
ry

 
(V

a
cc

in
iu

m
 c

a
es

p
it

o
su

m
)   all    young dead  pine       MPB 

IDF dk3 3           

SBS dw2 3      2-3   level <1250  

SBS dw1 3      2-3   level <1250  

SBPS mk 3  cleared    3       

ESSF  0      2-3    <1250  

ICH wk 2          2-3       <1250   

B
la

ck
 h

u
ck

le
b

er
ry

 (
V

a
cc

in
iu

m
 m

em
b

ra
n

a
ce

u
m

      zonal 10-20 mature 
(M 
quality) 

  3-5   N H quality: 
1450-1550 
M quality: 
1200-1400 

 

SBS mc1 3           

SBS mw 3           

ICH mk3 4           

ICH wk1 3        gentle to 
mod. 
slope, 
warm 

  

ICH wk2 3        gentle to 
mod. 
slope, 
warm 

  

ICH wk4 3        gentle to 
mod. 
slope, 
warm 
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Species Zone* Subzone 
/ 

variant* 

Occur. 
rank in 

var* 

Site 
series* 

Age 
1** 

Age 2** Canopy 
closure 

SMR
#
 Soil 

texture 
Soil pm Aspect Elevation 

(m) 
Distur-
bance 
history 

ESSF wc3 4      2-5   gentle to 
mod. 
slope, 
warm 

  

ESSF wk1 4        gentle to 
mod. 
slope, 
warm 

  

ESSF wcw 3               gentle to 
mod. 
slope, 
warm 
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 b
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er

ry
 

(V
a

cc
in

iu
m

 m
yr

ti
llo

id
es

)         open  2-3  sandy, 
loamy, 
shedding 
sites 

most 
common: 
Fg 

   

SBPS mk   cleared edges   3   cool   

SBS dw    edges   coarse  level   

SBS dw2 3           

ICH wk4     cleared MPB, 
pine  

   2     S, steep   MPB 

M
tn

. b
lu

eb
er

ry
 (

V
. 

o
va

lif
o

liu
m

)     zonal 10-20 mature 
(med. 
quality) 

partial 
canopy 

mostly 3-5      

SBS mc1 0           

ICH wk1 3           

ICH wk2 3 zonal & 
subhygric 

         

ICH wk4 3 zonal & 
subhygric 
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Species Zone* Subzone 
/ 

variant* 

Occur. 
rank in 

var* 

Site 
series* 

Age 
1** 

Age 2** Canopy 
closure 

SMR
#
 Soil 

texture 
Soil pm Aspect Elevation 

(m) 
Distur-
bance 
history 

ESSF wc3 3     2-5      

ESSF wc3 3           

H
ig

h
b

u
sh

 c
ra

n
b

er
ry

 

(V
ib

u
rn

u
m

 e
d

u
le

) All, but less 
frequently 
in ESSFwc3 

            5-6 in IDF           

*Zone, Subzone/variant, occur. rank in var., and site series  follow: MOF, 2009 
**Age 1 & 2: Forest stand ages associated with high quality NTFPs   
#
SMR: Soil Moisture regime (1: very xeric – 8: hydric) 



 2009 

 
 
 
Data from 2007 and 2008 was combined for the data analysis. Based on an analysis of the plant 
and forest stand data, we found that species occurrence was most commonly related to stand 
age and structural stage for stand conditions, which was consistent with previous findings 
(Ehlers et al. 2003), while elevation, biogeoclimatic (BGC) ecosystem classification, and slope 
position were the most common site variables influencing the presence of target 
species. Likewise, both species abundance and quality measures were commonly described by 
stand age and structural stage, but also by tree cover for species abundance.  Environmental site 
conditions affecting quality were most commonly associated with slope measures.  
 
As anticipated, annual climatic variances appeared to have an effect on berry abundance, which 
is consistent with previous research (Wong, 2000; Fenger & Inselberg, 2008; Kellogg et al. 2009). 
We found that the year was a significant variable for berries of highbush blueberry, rose (Rosa 
acicularis), and bunchberry (Cornus canadensis), all of which had higher quality rankings in 2008 
than 2007. Inevitably annual weather conditions will have an effect on berry production for 
most species, which will in turn affect the ability to code. However, coding for berry quality 
remains an important and useful exercise, particularly as berries require different habitats for 
different climatic conditions. Site and stand conditions required for high quality will be different 
in very wet years than very dry years, for example.  Recording climatic conditions when sampling 
for quality will be important. Communities require reliable, annual access to their cultural use 
species. Further studies can help to demonstrate the range of habitat required for berry 
abundance over a range of climate conditions, especially in the light of increasing variation due 
to climate change. 
 
Most extensive analyses were done on the factors affecting the occurrence, abundance, and 
quality of black huckleberry, high bush blueberry, and soapberry: 
 
Black huckleberry:  
- Occurred most commonly in Engelmann Spruce-subalpine Fir (ESSF) zone (97% of surveyed 

sites), followed by Interior Cedar Hemlock (ICH, 55%), Sub-Boreal Spruce (SBS, 53%), and 
Sub-Boreal Pine and Spruce (SBPS, 31%) zones. It was absent in Interior Douglas Fir (IDF) 
zones.  

-  Occurrence (p=0.0000, 2= 40.45, Pseudo-R2=0.4165, d.f.=73) was related to aspect 
(greatest at SW, lowest at NE) though not to a large degree; and its probability of 
occurrence increased with elevation (Fig. 1). It occurred fairly consistently throughout 
forest stand ages and successional stages with the exception of very young and very mature 
stages.  

- Abundance (p=0.0000, R2=0.3699, d.f.=61)  was related to elevation, peaking at about 1,400 
metres (Fig. 2). Given a specific elevation, cover was related to forest stand age, peaking 
between 50 and 100 yrs (Fig. 3). 

- Berry quality (p=0.0000, R2=0.6290, d.f.=43) was positively related to elevation and 
negatively related to stand age (Fig. 4). There was also a positive relationship with slope 
steepness. 
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Fig. 1: Huckleberry occurrence at different elevations and aspects 

 
Fig. 2: Huckleberry abundance over range of elevations and stand ages 

 
 
 

0

0.2

0.4

0.6

0.8

1

6
0

0

7
0

0

8
0

0

9
0

0

1
0

0
0

1
1

0
0

1
2

0
0

1
3

0
0

1
4

0
0

1
5

0
0

1
6

0
0

1
7

0
0

P
ro

b
ab

ili
ty

 o
f 

o
cc

u
rr

en
ce

Elevation (m)

SW aspect

SE or NW aspect

NE aspect

0

5

10

15

20

25

30

900 1000 1100 1200 1300 1400 1500 1600 1700

A
b

u
n

d
an

ce
 (

%
 c

o
ve

r)

Elevation (m)

Age 0

Age 20

Age 50

Age 100

Age 200



Final Report FSP Y093318   2009 

 

FSP Y082318   Page | 19 

 

 
Fig. 3: Huckleberry abundance over a range of stand ages at a specific 
elevation 

 
 

 
Figure 4: Huckleberry quality at different forest ages over a range of elevations  

 
High bush blueberry 
- Occurred most commonly in SBPS (92%), followed by ICH (45%) and SBS (36%) zones. It was 

absent in IDF and ESSF zones. 
- Occurrence (p=0.0000, Pseudo-R2=0.5684, d.f.=82) was correlated to elevation (peaked at ~ 

1000 m) and stand age (highest in stands older than 200 years, intermediate in 20-year old 
stands , and lowest in stands aged 50-100 years, Fig. 5). 

- Abundance increased with slope steepness (Fig. 6) and was greatest at warm (SW) aspects, 
and tended to increase on lower (i.e. valley) and on higher (i.e. ridge) slope positions 
(p=0.0000, R2=0.5946, d.f.=33). 

- Berry quality (p=0.0011, R2=0.6409, d.f.=21) decreased with stand age (Fig. 7), particularly in 
2008 (Fig. 8). 
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Figure 5: The probability of occurrence of highbush blueberry at different forest 
stand ages over a range of elevations 

 

 
Fig. 6: Highbush blueberry abundance over slope angle 
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Figure 7: Highbush blueberry quality at different stand ages 
 
 
 

 
Figure 8: Highbush blueberry quality over stand age at different slope angles, 
2008 
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Soapberry:  
- Occurred most commonly in SBPS (85%), followed by SBS (48%), IDF (40%) and ICH (36%) 

zones. It was absent in the ESSF zone. 

- Its occurrence (p=0.0000, 2 = 63.10, pseudo R2=0.5376, d.f.=88) was associated with 
elevation and slope steepness, such that the probability of soapberry occurrence was 
greatest at steeper slopes, and peaked at about 900 m elevation regardless of steepness 
(Fig. 9). 

- Abundance (p=0.0446, R2=0.1364, d.f.=29) related most to stand age (highest at an 
intermediate age, Fig. 10) and also to aspect (peaked in SE and NW slopes). 

- Berry quality (p = 0.0926, R2=0.1846, d.f.=34) was higher on warm (SW) slopes than cool 
(NE) slopes; and old stands had higher berry quality rankings compared to young stands in 
2007, while the opposite was true in 2008 (high rankings in young stands; poor ranking in 
old stands, Fig. 11). This could imply that something other than stand age is determining 
berry quality, or that the effect of stand age on berry quality is dependent on one or more 
other variables. 

 
Figure 9: Probability of soapberry occurrence over a range of elevations and 
slopes  

 
 

Figure 10: Soapberry abundance averaged over stand age  
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Fig. 11: Soapberry quality at different forest stand ages in 2007 and 2008 

 
Plant occurrence, abundance and quality were also modeled for the other species of interest 
where enough data allowed these analyses. Significant relationships included: 
 

Balsam (subalpine fir) occurrence (p=0.0000, 2 =16.95, pseudo R2=0.3094, d.f.=73) and bark 
quality (p = 0.0000, R2=0.9999, d.f.=5) both increased with stand age, and occurrence was 
greater in valleys, decreasing as crests and ridges were approached. This was not surprising 
given balsam’s affinity for wetter sites (depending on the BGC zone), which are more often 
located in valleys compared to ridges. Balsam’s occurrence also increased with elevation and 

structural stage development (p=0.0000, 2=24.65, pseudo R2=0.2771, d.f.=102).  
 

Saskatoon occurrence (p=0.0000, 2 = 60.42, pseudo R2=0.4552, d.f.=96) was related to slope 
position such that it grew most commonly at and close to ridges, less commonly mid-slope, 
and increased somewhat towards valley bottoms. Its occurrence also increased with slope 
steepness. Saskatoon abundance (p=0.0038, R2=0.3011, d.f.=40) and berry quality (p=0.0020, 
R2=0.2145, d.f.=41) were correlated to aspect, with both of these greater at cooler N-NE 
aspects than at warmer S-SW slopes.  
 

Birch occurrence (p=0.0032, 2=13.90, pseudo R2=0.2979, d.f.=73)  decreased slightly with an 
increase in elevation and was greatest at a relatively young stand age (approximately 50 
years post-disturbance).  
 

Labrador tea occurrence (p=0.0000, 2=21.10, pseudo R2=0.5046, d.f.=74) and foliage quality 
(p=0.0048, R2=0.9716, d.f.=5,) increased with forest stand age to a maximum at 
approximately 100-150 years, and then began to decrease. This could apply more strongly to 
upland populations than those growing in lower wetlands, as forest wetlands usually stay 
open enough to maintain plant abundance and quality.   
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Spruce occurrence (p=0.0007, 2=19.19, pseudo R2=0.3580, d.f.=87) was greatest at an 
advanced structural stage- approximately at mature, but not yet old growth, forest.  It also 
increased with elevation. 
 

Douglas fir (p=0.0005, 2=17.89, pseudo R2=0.2275, d.f.=104) occurred most commonly at 
mid-succession (i.e. young forest stage) and decreased with an increase in elevation.  
 

 Lowbush blueberry occurred (p=0.0000, 2=67.81, pseudo R2=0.5684, d.f.=88) most 
commonly at mid-elevation (i.e. 800 m) and at young successional stages with low tree cover. 
Abundance, however, had a weak positive correlation with tree cover (p=0.0183, R2=0.3185, 
d.f.=34), illustrating another example of occurrence and abundance being differently 
influenced by the same environmental factors. Berry quality was greater on cooler N-NE 
aspects than warmer S-SW slopes (p=0.0013, R2=0.4478, d.f.=29).      

 

The effects of forest stand characteristics on NTFPs are complex and the interactions between 
factors can be difficult to tease out. This is illustrated in the attribute table, where forest traits 
will differently influence plant quality depending on the subzone and site series where it is 
growing. Saskatoon, for example, is strongly influenced by the climate of its BGC zone. Its 
abundance and quality tends to be greatest on warm southern aspects in the ESSF zone (which 
is at high elevations and blessed with long, cold winters), but to be equally great on a range of 
aspects in IDF zones (which have long, warm summers). Balsam can grow at high quality at all 
moisture gradients in the ESSF zone, but prefers moister soil in SBS zones.  
 
The many empty cells of the attribute table attest to the lack of accessible knowledge about 
forest conditions associated with high quality NTFPs. In this way, the relationships derived from 
our field data analyses add significantly to our collective knowledge in this area. New 
information includes that a positive relationship existed between slope steepness and black 
huckleberry quality; and that, at least in upland populations, Labrador tea quality peaked in 
forest stands that were 100-150 years old.  
 
In some cases the analyses agreed with information compiled in the attribute table and in other 
cases there was disagreement. Analyses strengthened the established understanding that high 
bush blueberry quality decreases as forests get older, for example, or that black huckleberry 
quality increases with elevation. Unexpectedly, however, lowbush blueberry quality was shown 
to be greatest on cool N-NE slopes as opposed to the anticipated level ground.  
 
It is also interesting to note that NTFP quality is sometimes, but not always, consistent with 
plant occurrence and abundance. For example, elevation positively influences each of 
huckleberry occurrence, abundance, and quality. On the other hand, the effect of forest stand 
age on the plant is inconsistent- its occurrence is stable at all ages (though to a lesser extent in 
very young or very mature ones), its abundance is statistically higher in stands that are 50-100 
years old, and its berry quality is greatest on plants growing in younger stands. Similarly for high 
bush blueberry, while plant occurrence is highest in the oldest stands, its berry quality decreases 
with stand age. Soapberry also demonstrates some unintuitive relationships. In one year berry 
quality was best in young stands, in the other year it was best in old stands; while soapberry 
abundance, meanwhile, was greatest at an intermediate age. Such divergent relationships 
underscore the importance of deliberately incorporating quality into vegetation inventories. 
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Clearly, assessing plant occurrence and abundance alone does not provide a proxy for plant 
quality, which is the most important characteristic for harvesters to determine whether a site is 
worth collecting.  
 

 

Berry quality and abundance 
 
Berry ripening 
Assessing ripe to unripe berries provided some challenges in 2008 due to a number of factors, in 
particular the erratic weather conditions of the growing season. In two plots soapberry bushes 
suffered from particularly heavy rains, causing most of the berries to fall to the ground prior to 
the ripe berry measurement. Similarly, Saskatoon ripened early and quickly, and at all plots, 
berries had fallen from the bushes prior to the ripe count. In two plots highbush blueberry 
bushes had been harvested by people or wildlife, and all plots of choke cherry and most plots of 
lowbush blueberry had been harvested prior to the ripe count. In the cases of the partial loss, 
data was assessed that both included and excluded these unusually low numbers of ripe berries 
from the analysis.  
 
The average percent ripening of all of the berry species ranged from 41% -85% (Figure 12). This 
included bushes that were affected by phenomena resulting in the loss of berries before they 
could be counted. When these shrubs were excluded from analysis then the average ripening 
increased, with rates ranging from a low of 45% (huckleberry) to a high of 85% (soapberry).  

 
Figure 12: Average berry ripening per species (including standard error) 

 
Understanding the percentage of ripening provides an indication of whether a quality 
assessment can be performed early in the season using unripe berries; that is, it indicates how 
plentiful the berry harvest may be in an area before the berries actually ripen. More data is 
required, over a period of years, to provide a more robust and reliable estimation.  What the 
current data suggests is that berries such as soapberry and highbush cranberry may be fairly 
reliable ‘ripeners’, with an average of 78-85% ripening, whereas huckleberry and highbush 
blueberry, with 45-51% average ripening, are less so, in a year with similar weather conditions 
as 2008.  
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Berry abundance across quality ratings 
Most sites contained individual berry bushes that could be classified into several different 
quality rankings, though all bushes of mountain blueberry were of the same quality rank for the 
plots we sampled (Table 4). As stated in the methods, soapberry and huckleberry quality ratings 
were determined for both ripe and unripe berries. Other species quality ratings were based on 
green berry quality assessments, therefore based on ripening percentages, the abundance 
values do not necessarily reflect the original quality ranking.  Volume and weight were not 
recorded for highbush blueberry, lowbush blueberry, or highbush cranberry. 
 
Table 4: Berry abundance (volume, weight, and size) across bushes of similar quality ranking, 
with sample size or number of bushes compared (n), average (avg), and standard error (SE) of 
each abundance value included.   

Species Rank n Avg Vol SE Vol Avg 
weight 

SE 
weight 

Avg 
size 

SE size 

Soapberry  
  

1 6 0.19 0.11 0.09 0.06 5.50 0.25 

5 8 0.69 0.04 0.48 0.02 5.89 0.24 

6 1 1.17  0.51  5.20  

overall 15 0.52 0.09 0.32 0.06 5.69 0.17 

Black 
huckleberry 

4 3 0.69 0.05 0.31 0.03 11.31 0.75 

3 2 0.38 0.02 0.18 0.03 8.92 0.22 

overall 5 0.56 0.08 0.26 0.04 10.35 0.72 

Highbush 
blueberry 
  

3 3      5.37 0.35 

5 3      4.79 0.31 

6 5      4.90 0.33 

overall  11         5.00 0.19 

Mtn. blueberry  overall  (3) 3     3.26 1.54 8.43 0.52 

Highbush 
cranberry 
  

4 2      9.87 4.40 

5 2     10.77 2.57 

6 1      11.10  

overall  5         10.47 1.63 

 
 
Three abundance values were measured for soapberry and for huckleberry. In the case of 
soapberry, the average weights and volumes of the berries increased with an increase in quality, 
as would be expected. Berry size did not follow this pattern (Figure 13). When the ordinal 
logistic regression was applied, it indicated that there was a statistically significant relationship 
between the volume of harvested berries and the quality rank (p=0.00), as well as between the 
weight of berries harvested and the quality rank (p=0.00), but not between berry size and the 
quality rank (p=0.56). This model thus indicates that the volume and weight obtained from a 
berry bush is a good indicator of what its quality is, while the size of the berries growing on that 
bush is not.   
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Figure 13: Relative abundance of soapberry (weight, volume, size) averaged over quality 
ranks (including standard error) 

Soapberry quality ranking from unripe to ripe states can be compared to indicate consistency of 
rankings based on time of assessment. Many of the rankings were consistent for both periods, 
though some decreased slightly (i.e. going from rank 6 to rank 5), and a few decreased 
dramatically (i.e. going from rank 5 to rank 1). These cases of severe change in quality were 
based on bushes that were affected by heavy rains and lost most of their berries before the ripe 
ones could be observed. If those bushes are excluded, then almost all of the bushes (8 out of 9) 
showed the same quality ranking before and after ripening, and one bush decreased slightly in 
quality ranking. There were no bushes that improved in quality rank after ripening.   
 
This suggests that quality rankings of green berries may be sufficient for use in the inventory 
model, although it is not uncommon for weather events to affect the final quality ranking, such 
as the particularly heavy rains. Further ripening observations should be made to better reflect 
weather and habitat effects on ripening percentages and consistency of rankings. 
 
Berry abundance per square metre for ‘high quality’ ranked areas 
The average volumes harvested in a square metre area of good quality soapberry, highbush 
blueberry, and lowbush blueberry bushes were approximately 1.7, 0.3, and 0.15 litres 
respectively (Table 5, Figure 14). Average weights for these three species were approximately 
1,230, 230, and 87 grams respectively.  
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Table 5: Abundance (volume and weight) of berries harvested from 1m2 plots at high quality 
sites. 

Species Plot 
# 

Av. 
vol 
(ml) 

SE 
Vol. 

Av. 
wgt 
(g) 

SE 
wgt 

n Av. vol 
per 
species 

SE  Av. wgt 
per 
species 

SE 

Soapberry 1 1572  1127 102 3 1715.5 166.32 1229.65 119.16 

2 1641  1176 109 3 

3 1449  1039 249 3 

4 2200 115 1577 216 3 

Highbush 
blueberry 

1 550 50 332 27 2 391.67 122.76 231.721 79.71 

2 475 38 289 22 3 

3 150 35 74 16 3 

Lowbush 
blueberry 

1 133 24 80 16 3 154.44 30.97 86.9256 17.95 

2 190 12 121 12 3 

3 140 20 60 84 3 

 
 
 

 
 

Figure 14: Average berry abundance (volume and weight) in 1 m
2
 plots (including 

standard error) 

 
Although quality can be a somewhat subjective characteristic, and include factors not 
incorporated in this study such as taste and moisture levels, the abundance measurements here 
provide an indication of a more standardized approach to ranking ‘quality’. This data also allows 
an ability to provide initial estimates of overall production of an area based on quality rankings 
combined with cover values.     
 

Interviews 
 
The sampling sessions were important to share information between team members, Elders, 
and youth. In addition, we held seven interviews with a total of nine participants (8 women and 
1 man).  Some preliminary results from the interviews are included below, with more in-depth 
analysis to be discussed in a forthcoming manuscript.  
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1. Harvested species: All of the participants reported harvesting a wide range of species- 

eight of the nine participants reported harvesting over 12 species, and several used over 
20 different species. Interviewees harvested fruits, leaves, roots, and pitch from various 
plant types (herbs, shrubs, and trees) as well as mushrooms.  These were used for a 
range of purposes, including food, medicine, artisan work, and cultural practices. 
Species mentioned by all interview participants included huckleberries, blueberries, 
Saskatoons, strawberries, raspberries, highbush cranberries, and soapberry. Species 
mentioned by at least three participants included birch, spruce, rose, raspberries, 
Labrador tea, balsam and chokecherries; and other species used included pine, juniper, 
yarrow, lichen, prickly pear cactus, sage, devil’s club, and snowberry.  
 
“Everybody’s always (picking)…every time we go feast there’s somebody’ 
always got some wild berries” 

 
2. Changes in harvesting ability:  

 
“That’s what we used to do when I was young…whoever would want 
to get together and all just go and pick berries together. We couldn’t 
do it all in one day, so we’d go out the next day” 
 

It was frequently mentioned (by seven respondents) that people increasingly had to go 
further out, and higher up in elevation, to access good plant harvesting areas. This was 
attributed to increases in private property, agricultural activity, forestry, and 
infrastructure development; all of which either degraded the plants directly or excluded 
the harvesters from the land. Some harvesters noted that they were sometimes unsure 
of whether they could harvest in an area or not, for example in campgrounds or in areas 
with active commercial harvesters.  

 
“Before you could go a whole day and even have lots, but, now, not 
as much…Before you could go just stay in one area and just pick and 
pick and pick. Now …you have to find more places … and sometimes 
totally different areas” 
 

In addition to challenges in accessing plants, all participants spoke of changes in plant 
quality. All but one interview participant observed that there were fewer berries than 
there used to be, and that several of the most commonly harvested berries are 
becoming poorer in quality.  Examples of these included huckleberries and blueberries 
(both becoming smaller and drier) and Saskatoons (become more mealy, more insect-
infested, and increasingly harvesters don’t bother to pick them). One harvester 
expressed concern that people’s health may be at risk from consuming lower-quality, 
and potentially diseased, wild foods and medicines.  

 
3. Plant response to MPB and harvest practices  

 
“We have a spiritual connection to the land that we don’t just go in 
there and start gathering…we prepare ourselves…mentally, physically 
and emotionally…And we got there and our roads and our trails have 
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been destroyed.  Emotionally that really hurts us.  They don’t even 
take a look at our needs.” 

 
Some harvesters spoke of their experience harvesting from beetle-killed forests and 
some offered predictions about how an increase MPB would affect plants. Two 
respondents attributed a decrease in the berry size of huckleberry and blueberry to 
MPB and associated dryness affecting the forests. One harvester who uses fresh pine 
needles for artisanal work was struggling to find needles healthy enough to use for her 
work. Many harvesters agreed that the effects of MPB would depend on the species and 
on the landscape characteristics, with some plants doing better in more open conditions 
than others. There was concern not only with the physical removal of dead pine trees 
from the landscape but also with associated forestry practices, such as the spraying of 
herbicides, which was of concern for the health of the plants and of plant consumers. 

 
4. Weather and climate change: All respondents spoke of changes in the weather or 

climate, with 3 harvesters stressing that the weather has become more variable and less 
predictable, thus affecting their ability to predict ripening times. Growing season length, 
snowfall amounts, summer temperatures, rain levels and changes in extreme weather 
events / variability were the most commonly discussed changes.  Most harvesters 
attributed changes in plant abundance and quality to changes in the weather.   One 
harvester also mentioned that increased rain affected the condition of logging roads, 
making some areas inaccessible for harvest.   

 
“Sometimes they don’t grow, there’s bushes there but there’s nothing 
on them, that’s what I’ve noticed” 

 
5. Suggestions regarding plant management: Most harvesters advocated for more 

conservative timber harvesting practices. More specifically, suggestions included 
avoiding important plant harvesting areas, decreasing the size of clearcuts, not logging 
on sites that are drier and less resilient, stopping future road and infrastructure 
development to minimize disturbance, and stopping timber harvest altogether.  

 
6. Other comments and suggested questions for future research: Three harvesters 

recommended that more research go into insects (including but not limited to MPB) and 
their effects on harvested plants and mushrooms. Research into the health of the soil 
and presence of contaminants was of interest to one harvester, and another wanted to 
see more studies on wildlife patterns and how they might be indicators of ecosystem 
health.  
 

Harvesters had decades of experience with local forest plants, based on many generations of 
traditional knowledge. Their insights often concurred with those of western science; for 
example that the impacts of MPB will vary depending on the species in question and the 
openness of specific habitats; or that logging on sites that are drier and less resilient will have a 
more severe impact on forest regeneration. More importantly, harvesters were also able to 
share observations about forest health that are not currently being collected systematically. Few 
monitoring programs are looking at insect infestation in wild Saskatoon berries for instance, or 
the juiciness of traditionally harvested huckleberries, or the availability of fresh pine needles for 
artisanal work. These all impact greatly on T’exelc and Xat’sull cultural tradition however, and 
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consequently harvesters have a great appreciation and recognition of these impacts, which are 
themselves indicators of larger-scale changes in forest systems.  
 
The need to look at the forest system in a holistic way was stressed by interview participants. It 
was apparent that plant harvesting is an important cultural component of a much larger and 
more complex social and ecological system, and that it is not, nor should it be, viewed in 
isolation. Harvesters understood that it is not only MPB, not only logging, but the synergistic 
effects of these, as well as of climate change, herbicide spraying, and a range of other social 
changes and environmental perturbations that are affecting NTFPs and the forest. Many people 
accept this concept in theory. The on-the-ground reality, however, of negotiating traditional 
harvesting and cultural imperatives with changes to the health and distribution of forest stands, 
to site access, and to the abundance and quality of NTFPs within them, is difficult for most 
people to appreciate. Such observations are gifts offered to us by people whose lives are closely 
intertwined with the health of the forest, and have been for millennia. 

Recommendations 
 

This project sought to better understand the habitat conditions required for abundant, high 
quality cultural-use species. By bringing together information from a range of knowledge 
holders including elders, harvesters, ecologists, and ethnobotanists, we developed a coding 
system that can be used within conventional inventories by people unfamiliar with the plants’ 
traditional uses. As was intuitive to harvesters, the results of our analyses indicated that plant 
occurrence and abundance do not equate to plant quality.  This underscores our assumption 
that conventional vegetation inventories are inadequate to indicate good harvesting sites. 
Whenever possible, the available quality coding should be incorporated into field sampling.  
 
The development of positive collaborative research practices was a fundamental component of 
our research. Building a respectful, trusting relationship among all project partners and 
collaborators was key to effective knowledge-sharing and generation, and to the production of 
relevant outputs. Through the guidance offered by collaborators and community members, the 
project team was able to build on existing knowledge and focus on the most appropriate species 
and harvesting sites. This benefitted the project outputs tremendously; indeed, the relevance of 
the project would have been minimal without wide participation. As these species remain of 
vital importance to First Peoples, we recommend the inclusion of local bands and harvesters 
whenever possible when incorporating quality coding into the research project.  Further, local 
knowledge will be highly beneficial in adapting the coding criteria to the local uses and 
understandings, and allow the results to be more applicable to the local Nations who use them.  
 
Our results are preliminary, and future work opportunities include the collection of field data 
over additional seasons, to better understand the effects of climate and year on NTFP quality. 
Subsequent research should continue to incorporate aspects that are of most interest to 
community harvesters; some of these identified in interviews included the impacts of insects on 
NTFPs, soil health, contaminant risks, and wildlife patterns as indicators of ecosystem health.   
 

Contact information 
Wendy Cocksedge 
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Coordinator of Research and Extension, Centre for Non-Timber Resources 
Royal Roads University 
2005 Sooke Road, Victoria, BC. V9B 5Y2 
 
Tel: (250) 391-2600 ext 4469 
Email: wendy.cocksedge@royalroads.ca 
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Appendix 2. Quality rating criteria for focus species 

Abies lasiocarpa 
Common name:  Subalpine fir; balsam; “medicine tree” 
 
Description1: 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 habitat2: 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 DBH

3
) 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. 

                                                           
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
 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]. 
3
 DBH = Diameter at Breast Height 

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

 



Appendix 2. Quality ranking criteria  2009 

 

FSP Y082318   Page | 38 

 

Amelanchier alnifolia  
Common name: Saskatoon  
Secwepemc name: speqpeq7uw’I 4  
 
Description5: 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 
project area and grows from low to middle elevations in dry to moist coniferous and 
deciduous forests and in open, disturbed areas.  
Preferred habitat notes6: 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-August. 
Valuation time: June (green fruit) through 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. 

                                                           
4
 Secwepemc Ethnobotanical Garden website [online]. Available: 

www.secwepemc.org/SECethnogardens2/index.htm [Accessed March 2008] 
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
 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.secwepemc.org/SECethnogardens2/index.htm
http://www.fs.fed.us/database/feis/
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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. 
Uncommon. 
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Betula papyrifera 
Common name: Paper birch 
Secwepemc name: qwllinllp 7  
 
Description8: 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 1,9: 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 1,10: 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 DBH

11
) OR unhealthy (chlorotic, fungal 

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

                                                           
7
 Secwepemc Ethnobotanical Garden website [online]. Available: 

www.secwepemc.org/SECethnogardens2/index.htm [Accessed March 2008] 
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
 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]. 
10

 Haeussler, S., D. Coates, & J. Mather 1990.  Autecology of common plants in British Columbia: A 
literature review.  British Columbia Ministry of Forests. Victoria, BC. 
11

 DBH = Diameter at Breast Height 

http://www.secwepemc.org/SECethnogardens2/index.htm
http://www.fs.fed.us/database/feis
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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 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 12 13 
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 than 40 

DBH. Trees no older than 60 years. High level of health and vigour of most 

                                                           
12

 Dixon-Warren, Heloise. 2007. The Birch Syrup Production Manual; Tapping into Syrup Boreal Forest 
Style. Quesnel community and Economic Development Corporation. Quesnel, BC. 
13

 Kim McIvor and Pete Thumand, Birch Place Farm. Personal Communication July 2007. 
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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  
Secwepemc name: punllp 14  
 
Description15: 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 that 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 notes16: 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: Technology, medicine, spiritual use. 
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. 

                                                           
14

 Secwepemc Ethnobotanical Garden website [online]. Available: 
www.secwepemc.org/SECethnogardens2/index.htm [Accessed March 2008] 
15

 MacKinnon, A., J. Pojar, and R. Coupe. 1992. Plants of northern British Columbia. B.C. Ministry of 
Forests and Long Pine Publishing. Victoria, BC. 
16

 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]. 

http://www.secwepemc.org/SECethnogardens2/index.htm
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Ledum groenlandicum 
Common name:  Labrador tea 
Secwepemc name: Secwesqe'qxe'ten 17  
 
Description18: 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 notes19: 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. 

 

                                                           
17

 Secwepemc Ethnobotanical Garden website [online]. Available: 
www.secwepemc.org/SECethnogardens2/index.htm [Accessed March 2008] 
18

 MacKinnon, A., J. Pojar, and R. Coupe. 1992. Plants of northern British Columbia. B.C. Ministry of 
Forests and Long Pine Publishing. Victoria, BC. 
19

 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.secwepemc.org/SECethnogardens2/index.htm
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  
Secwepemc name:  Ťsellp 
 
Description20: 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 DBH

21
 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. 

.  
 

RESIN 
Use: Medicine: salve for treating skin infections, cuts, and wounds. 
Harvest time: All year, best in spring or summer. 
Valuation time: All year.  

                                                           
20

 MacKinnon, A., J. Pojar, and R. Coupe. 1992. Plants of northern British Columbia. B.C. Ministry of 
Forests and Long Pine Publishing. Victoria, BC. 
21

 DBH = Diameter at Breast Height  
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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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Shepherdia canadensis  
Common names: Soapberry; soopolallie; buffalo berry  
Secwepemc name: sxusa (E) sxusem (W) 22 
 
Description23: 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. Soopolallie 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.  
 

Code 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 and appearance. 

                                                           
22

 Secwepemc Ethnobotanical Garden website [online]. Available: 
www.secwepemc.org/SECethnogardens2/index.htm [Accessed March 2008] 
23

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

http://www.secwepemc.org/SECethnogardens2/index.htm
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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  
Secwepemc name:  Sesép 
 
Description24: 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 notes25: 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. 

 
Code 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 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. 

                                                           
24

 Parish, R. ,R. Coupe and D. Lloyd. 1996. Plants of Southern British Columbia. B.C. Ministry of Forests and 
Long Pine Publishing. Victoria, BC. 
25 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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Fruit and plant are of medium to high vigour and appearance. Possible to 
harvest about 150 mL per m

2
. 125 – 250 mL (½ - 1 cup) in 10 minutes, or 

about 150 mL/m
2
. 

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 
Secwepemc name: wenéx26 
 
Description27: 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 notes28 29: 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.  
 

Code 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.  

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. 

                                                           
26

 Cecelia deRose, Xat’sull elder. Personal Communication June 2007. 
27

 MacKinnon, A., J. Pojar, and R. Coupe. 1992. Plants of northern British Columbia. B.C. Ministry of 
Forests and Long Pine Publishing. Victoria, BC. 
28

 Barney, D.L. 1999. Growing Western Huckleberries. University of Idaho. 
29

 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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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  
Secwepemc name: set’eke730 
 
Description31: 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.  
 

Code 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/m

2
. 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 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 /m

2
. 

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

                                                           
30

 Cecelia deRose, Xat’sull elder. Personal Communication June 2007. 
31

 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 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  
Secwepemc name: seq’we7s32, yegm’in33 
 
Description34: 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. 

Code 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 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. 

                                                           
32

 Secwepemc Ethnobotanical Garden website [online]. Available: 
www.secwepemc.org/SECethnogardens2/index.htm [Accessed March 2008] 
33

 Cecelia deRose, Xat’sull elder. Personal Communication June 2007. 
34

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

http://www.secwepemc.org/SECethnogardens2/index.htm
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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  

Secwepemc name: t’nisellp (tree)35, t’nis (berry)36 
 
Description37: 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 notes38: 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.  

Code 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 

                                                           
35

 Secwepemc Ethnobotanical Garden website [online]. Available: 
www.secwepemc.org/SECethnogardens2/index.htm [Accessed March 2008] 
36

 Cecelia deRose, Xat’sull elder. Personal Communication June 2007. 
37

 MacKinnon, A., J. Pojar, and R. Coupe. 1992. Plants of northern British Columbia. B.C. Ministry of 
Forests and Long Pine Publishing. Victoria, BC. 
38

 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.secwepemc.org/SECethnogardens2/index.htm
http://www.fs.fed.us/database/feis
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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 berries

3
 (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  
Secwepemc name: t’nisellp (tree)39, T’nis (berry)40 
 
Description41 42: 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.  
 

Code 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 production. Fruit 
and plants are of exceptionally high vigour and appearance. Uncommon. 

                                                           
39

 Secwepemc Ethnobotanical Garden website [online]. Available: 
www.secwepemc.org/SECethnogardens2/index.htm [Accessed March 2008] 
40

 Cecelia deRose, Xat’sull elder. Personal Communication June 2007. 
41

 Hitchcock, CL and Conquist, A. 1973. Flora of the Pacific Northwest. University of Washington Press. 
Seattle, WA. 
42

 Ulf T. Runesson. Borealforest.org [website]. Faculty of Forestry and the Forest Environment, Lakehead 
University. ON. [Accessed March 2008] 

http://www.secwepemc.org/SECethnogardens2/index.htm
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Appendix 3. Interview questions 
 
Questions (open ended) 

 
1. What plants do you still harvest now? 
 

How often do you go out and harvest? How much do you rely on these plants? 
 

What are some factors that you think about when going out to harvest plants, e.g. 
steepness, number of plants to access, wildlife, etc.  
 
Does it matter where you pick as long as there is good access? 

 
2. From what you’ve seen in the past, do you see many changes in the plants, and what are 

they? Size, quantity of berries, quality of the plants. 
 

Do you think that some of this is from MPB or climate change? 
 

Do you notice changes in the quality of the plants? 
 

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

What other factors are affecting your ability to access plants? 
 

Do you notice changes in when you can harvest? 
 

Do you notice changes in the length of time you can harvest for? 
 
3. From what you’ve seen in the past, how do you think these plants will respond to MPB? 
 

In areas of salvage logging, how will the plants respond? What about areas where there 
isn’t salvage logging? Do you have any suggestions for how the salvage logging is done? 

 
4. Have you noticed weather patterns changing? 

Snow levels? 
Rain levels and frequency? 
Length of snowy season? 
Length of growing season? 
Water in the rivers? 
Are there trends or an increased variability? 

 
5. Have you used plants to indicate the readiness or ripening of other gathering (e.g. nettle and 

seaweed; nettle and fish)? If yes, do you notice any changes? 
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6. What would you do differently to mange for the plants? 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? 

 
7. What could the logging companies do differently to make sure that the plants stay on the 

landbase, recognizing that natural disturbance keeps younger stands on the landscape. 
 
8. What questions would you like to see answered about how your plants are affected by MPB 

or climate change? 
 
9. What do you think we could do to increase the awareness of and harvesting of climate 

change of traditional plants? 
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Appendix 4: Memorandum of Understanding  

 

 

 
Memorandum of Understanding 
 
 
This agreement made the day of December 6 2006 
 
Between: Centre for Non-Timber Resources 

Royal Roads University  
  2005 Sooke Road 
  Victoria, BC, V9B 5Y2 
 
and:  Soda Creek Indian Band and Williams Lake Indian Band 

 
 

Re:   Knowledge sharing and research partnership 
  

Terms: 
Non-timber forest products (NTFPs: all of the botanical and mycological species of the forest 

and their associated services, excluding conventional timber products) have sustained human 

communities in British Columbia since time immemorial. Aboriginal Peoples have an 

unparalleled history of understanding, use, trade and stewardship of the species and the 

ecosystems which support them.  

 

Over the past several decades, the use and awareness of NTFPs has risen dramatically, due to 

such reasons as increased global market demand, rural communities requiring alternatives for 

economic diversification, increased awareness of health and nutraceutical benefits, and a growing 

interest in cultural revitalisation. The expansion of the sector has been beneficial for many 

individuals and communities, but has also raised a number of concerns around resource and 

access rights, over harvesting, and stewardship of the species and their ecosystems. 

 

To address these concerns, it is important to establish partnerships based on the diverse 

perspectives, knowledge, and experience that characterize this sector. The Centre for Non-Timber 

Resources (CNTR) at Royal Roads University (RRU) recognises the tremendous value and 

importance of the Aboriginal perspective, knowledge, and ways of learning, and that this 

perspective is crucial to the stewardship of the NTFP sector. 
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The purpose of this Memorandum of Understanding is to protect the Nation’s people, culture 
and history while ensuring that knowledge important to the sector and the ecosystems is shared 
and developed for the benefit of the Nation and all those who depend upon these resources. 
  

Principles of conduct 
a) The research will be of benefit to the Soda Creek Indian Band and the Williams Lake Indian 

Band, and shared in an appropriate manner with the Soda Creek Indian Band and the 
Williams Lake Indian Band. 

 
b) The research will be conducted according to professional standards and only after approval 

by the Soda Creek Indian Band and the Williams Lake Indian Band and the RRU Ethical 
Review Board. 

 
c) The research will support inclusion and capacity building of Soda Creek Indian Band and the 

Williams Lake Indian Band members as a key objective, transferring skills for Soda Creek 
Indian Band and the Williams Lake Indian Band members to continue their own research. 

 
d) Appropriate contact person(s) at the Soda Creek Indian Band and the Williams Lake Indian 

Band and at the CNTR will be determined at the outset of the project. The contact people 
will be responsible for ensuring that protocol is followed, including identifying codes of 
conduct, assisting with identifying Soda Creek Indian Band, Williams Lake Indian Band and 
RRU members to be involved in the project, and review and approval of the process and the 
final report(s). 

 
e) The nature of the confidentiality agreement will be determined at the outset of the project, 

in consultation between the CNTR and the Soda Creek Indian Band and the Williams Lake 
Indian Band. All information shared will be considered public unless specified as proprietary.  

 
Proprietary information gathered by the CNTR will be maintained in confidentiality, will 
remain the property of the Soda Creek Indian Band and the Williams Lake Indian Band, and 
will not be made public in oral or written form unless prior written permission is given by 
the Soda Creek Indian Band and the Williams Lake Indian Band.  
 
The Soda Creek Indian Band and the Williams Lake Indian Band will be provided with the 
draft final report(s), and be given a reasonable time period to review, comment, edit and 
change information which they provided for the report, as they deem appropriate, prior to 
the report becoming publicly available. 
 
Full acknowledgement of the participants and/or authors will be respected. 

 
 
 
 
 


