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PROJECT PURPOSE AND MANAGEMENT IMPLICATIONS 
 

 
Wild huckleberries (Vaccinium spp.) are an important non-timber forest product (NTFP) with a 
high ecological, economic and cultural value throughout their range. The black huckleberry 
(Vaccinium membranaceum) in particular is believed to be the most important berry species in 
British Columbia (BC) for both humans and wildlife, especially populations of the interior 
grizzly bear (Ursus arctos).  Historically forest fires were the primary force creating new 
huckleberry patches. Over the past century timber harvesting has over taken wildfire as the most 
dominant disturbance within the forests of BC.  This shift in forest management has led to most 
new huckleberry patches developing in post-logging rather than post-wildfire environments. 
Despite the creation of new habitat through timber harvesting, serious concerns have been raised 
as to whether current forest management practices will maintain a sustainable berry supply 
(Gayton 2000, Richards and Alexander 2006). 
 
BC Ministry of Forest operational staff, private forestry companies and First Nations groups 
have all expressed the need for more specific information on how different forest management 
practices affect berry productivity. Current knowledge of black huckleberry biology and its 
response to forest management practices in BC is limited. This study was designed as a response 
to this knowledge gap.  The purpose of this project was to quantify the effects that environmental 
site conditions, wildfires, and silviculture regimes have on the plant abundance and berry 
productivity of the black huckleberry. Specifically our objectives were two-fold:  
 

(1) develop a predictive model that describes black huckleberry productivity, based on both 
field data, and GIS-derived variables; and 

(2) compare the effects of wildfire, silviculture practices, and a lack of disturbance on black 
huckleberry plant abundance and productivity. 

 
Through an increased understanding of the effects of different environmental site conditions on 
huckleberry productivity this research project will provide applied results that are useful for 
private forest companies and the provincial agencies responsible for the management of BC’s 
forests. Specifically our results will help improve cutting prescriptions to better support the 
grizzly bear management programs at Tembec and the BC Ministry of Forests and Range.  
 
 



PROJECT LOGISTICS 
 

Start Date: April, 2008 
Completion Date: August, 2011 
Project Length: 3 years 
 
 
METHODOLOGY OVERVIEW 
 

Data Collection 
 
Prior to the 2008 field season we identified approximately 10 broad sampling strata across 
the Flathead and Moyie/Lamb Creek drainages. Stratification criteria included: disturbance 
type (wildfire, cutblock, or mature forest), biogeoclimatic ecosystem classification (BEC) 
zone (specifically: Englemann Spruce and Sub-alpine Fir (ESSF), Interior Cedar Hemlock 
(ICH), and Montane Spruce (MS)), and disturbance age.  Replicates of 10 unique and 
random sites were identified per strata using ArcView GIS 3.3 (ESRI, 2002), for a total of 
100 potential huckleberry abundance and productivity monitoring plots. In July and August 
of 2008 a total of 87 plots were established and sampled, 54 in the Moyie/Lamb Creek and 
33 in the Flathead drainage areas.  In 2009, 56 of the original plots were revisited and 12 
new plots were established in the Flathead for a total of 68 plots sampled – 31 in the Lamb 
Creek area, and 37 in the Flathead. All plots sampled in 2009 were revisited and sampled 
again in 2010, with the exception of one plot in the Lamb Creek drainage which could not 
be relocated. 
 
In 2008 environmental site characteristics and BEC zone data were collected for each plot using 
the BC Ministry of Forests Ground Inspection Form.  Environmental site characteristics 
measured at each site included geographic location, elevation, slope, aspect, canopy cover, tree 
basal area, dominant overstory species, and the demographic composition of tree species in each 
plot. Measures of huckleberry abundance and productivity were estimated annually for three 
years (from 2008-2010).  Huckleberry abundance was estimated for each plot based on two plant 
density measurements: a tally of stems present, and percent cover estimate within a permanent 
4m2 quadrant in the center of the plot.  Huckleberry productivity for each plot was determined in 
two ways: (1) counts of the total number of berries within the 4 m2 centre plot; and (2) counts of 
fruit on individual huckleberry shrubs (ramets), one for each of four permanently marked plants. 
Fruit counts per area or per shrub were also converted into estimates of fresh weight 
productivity.  Using the weight of 10 representative berries from each marked plant we 
calculated a mean weight per berry.  This mean was multiplied by the number of berries on that 
plant to estimate the fresh weight productivity. 
 
Data Analysis 
 
To compare the differences in abundance and productivity among three of the sampled 
biogeoclimatic zones (ESSF dk1, ESSF dm, and ICH dm)1 and for the three general habitat 

                                                 
1 Montane spruce (MS) plots were excluded from the final analyses because too few plots were surveyed to provide clear 
results. 



types/strata (e.g., mature forest, clear-cut harvest, and natural fire regeneration), we used a 
Kruskal-Wallis rank test (non-parametric equivalent to a one-way ANOVA).  The effects of 
stand and landscape-level environmental variables on huckleberry abundance and 
productivity were evaluated in a separate test. We used linear regression analysis to assess 
the effects of site moisture index, site nutrient index, canopy cover, structural stage, total 
tree basal area, geology, elevation, slope, solar radiation, landform, and terrain wetness on 
huckleberry abundance (stem densities) and huckleberry production (berry density).  Factors 
that were identified as significant were retained in a final predictive model used to describe 
huckleberry productivity.  Finally, to evaluate the effects of fire and silvicultural practices 
on huckleberry abundance and productivity, we queried digital disturbance history databases 
for each plot to identify year of last fire, years since last harvest or post-harvest silvicultural 
site preparation, site preparation technique (manual, mechanical or burn), and years since 
being planted. Linear regression was used to assess variation in abundance; while a random 
effect linear regression model was used to assess variation in huckleberry fruit production. 
Only plots with known site history data were used for the disturbance history analysis. 
 
 
PROJECT SCOPE & REGIONAL APPLICABILITY 
 
The forests of the East Kootenay area of south-eastern BC are an ideal location for studying 
the effects of different forest disturbance types on the abundance and productivity of black 
huckleberry populations.  Forests in this region contain an abundance of highly productive 
black huckleberry patches, and experience on a regular basis a diversity of both natural and 
human-caused disturbances. Disturbance histories for this region include recent wildfire 
burns, mountain pine beetle kills, and clear-cutting.  In this study we focused our sampling 
sites to include a representation of wildfire burns and logging disturbance histories, and 
relatively undisturbed mature forests. Surveys were concentrated around two major 
watersheds: the Moyie River (including Lamb Creek) and the Flathead drainages (Figures 1 
& 2). As well as having a diversity of disturbance types, these two watersheds are widely 
recognized as important berry gathering sites for both humans and wildlife.  Large numbers 
of recreational berry pickers annually harvest huckleberries at sites throughout the 
Moyie/Lamb Creek watershed.  The Flathead has been recognized as important habitat for 
grizzly bears, as it contains a diversity of food sources, including the black huckleberry 
(McLellan and Hovey 1995).  
 
 
CONCLUSIONS 
 
The results showed that 20% canopy closure was ideal for berry production, and that huckleberry 
production was greatest 20-years post-disturbance. Thus huckleberry productivity can be 
strongly attributed to a combination of the time required for post-disturbance recruitment and the 
time before canopy closure begins to negatively impact berry production. Regarding post-timber 
harvest site preparation methods, broadcast burning resulted in greater huckleberry stem 
densities than mechanical site preparation. Although no longer routinely implemented, a return 
broadcast burning as a form of ecosystem restoration is recommended. Where broadcast burning 
                                                                                                                                                             
 



is not practical, implementation of lower density stocking standards or stand thinning resulting in 
lower canopy closure are recommended.   
 
The results of this research project highlight the importance of long term, advanced planning for 
the productivity of huckleberries. Our results also suggest that forest managers and 
silviculturalists consider using the common historic practice of broadcast burning for site 
preparation in order to minimize the disturbance of belowground huckleberry rhizomes and to 
further consider managing groundlayer light levels by targeting average canopy levels below 40-
50% in highly productive huckleberry sites. This could be achieved through selective timber 
removals and silvicultural treatments.   
 
 
CONTACT INFORMATION 
 

For more information about this research project please contact:  
 
Keefer Ecological Services Ltd. 
3816 Highland Rd., Cranbrook, BC  V1C 6X7 
phone 250 489 4140  
fax 250 489 4142 
 
email mike@keefereco.com 
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