
 
 
Changes in abundance and productivity of black huckleberry (Vaccinium membranaceum) in response to 
stand structure, site conditions, silvicultural treatments, and wildfires.  
 
Study Design 
     To estimate how forest management strategies affect black huckleberry (Vaccinium membranaceum) 
plant growth and fruit production, permanent sample plots will be established in the Flathead and Lamb 
Creek area, of southeast British Columbia, (see Figure 1) and monitored over the next 2 years (2008-
2011). The aim of this study is two-fold: (1) to formulate an empirical predictive model describing black 
huckleberry productivity using GIS-derived variables and field measurements and (2) to compare the 
effects of wildfire and forest management techniques on black huckleberry populations and productivity.  
This study will inform management about the effects of forestry, natural disturbances, and site conditions 
on the productivity of black huckleberry, an important fruit for wildlife and human consumption in 
northwestern North America.  Estimates can be used for integration with habitat supply models for other 
important species, such as grizzly bears, and also to help predict the locations and years of best fruit 
production for human picking. 
Cutblocks, unharvested forest stands and burns were stratified by biogeoclimatic (BEC) zones, forest 
versus wildfire disturbance, age since disturbance, and in the case of cutblocks, silvicultural burned and 
non-burned treatments. Previous assessments of the southern interior region, suggest that productive 
black huckleberry stands rarely occurs in the Montane Spruce zone  of the Flathead Valley.  The research 
team is, therefore, focusing its sampling efforts on the Interior Cedar Hemlock, Englemann Spruce and 
Sup-alpine Fir, and Alpine Tundra zones and subzones, but not variants due to sample size and budget 
limitations. However, sampling of BEC zones and subzones should be sufficient to capture the range of 
existing soil moisture gradients to determine affects on huckleberry growth and fruit production.     
Where possible, we will also locate sample plots so that harvested and burned stands have similar age, 
BEC and site conditions to improve statistical power of detecting differences among fire and forest 
management strategies and to minimize sample noise. Because natural disturbances are unpredictable 
and unplanned, it is difficult to create a well-balanced sample design (Wiens & Parker 1995; Bennett & 
Adams 2004).  True replicates are often impossible because the only true level of independent replication 
is the disturbance event itself.  In our situation, while we have several similar aged burns in the Flathead 
drainage, but only two replicates for recent burns, the 2003 Lamb Creek and Ram Creek wildfires.  
     Furthermore, the elevational gradients in fire events vary greatly among areas. The Flathead fires are 
high-elevation fires, which affected only the ESSF and AT zones and were generally above timber 
harvesting operational boundaries. Conversely, the Lamb and Ram Creek fires are lower in elevation, 
spanning the ESSF and the ICH zones and surrounded by several cutblocks. Because of this natural 
variation in wildfire and harvested stand distribution we will restrict our sampling of the paired post-fire 
and post-harvested plots to the Lamb and Ram Creeks fire areas.  Although we have only recent two fire 
replicates we believe that, if interpreted appropriately, the comparison of paired plots is a valid method for 
studying the effects of anthropogenic and natural disturbances on huckleberry productivity (Bennett and 
Adams 2004).   
 
Field Sampling 
     We will identified approximately 20 sampling strata with a minimum of 10 replicates per stratum 
(roughly 100 plots were set up in 2008l).  Locations were randomized in ArcView 3.3 (ESRI, 200X).  In 
2008 it was found that many of the randomised points were impractical to reach due to poor road data 
and time constraints, thus a number of plots were chosen based on stand attributes and randomised 
through the throwing of a range pole to establish plot centre.  At each permanent sample plot, several 
sub-samples will be established to ensure representative sampling of huckleberry productivity within the 
overall stand.  In order to keep the budget cost effective, sub-samples were not be randomized within the 
stand, but rather chosen to maximize efficiency of sampling huckleberries when present in the stand.  
Therefore, indices of huckleberry productivity will be estimated rather than an actual estimate of 
productivity.  In 2009 we seek to establish an additional 25 permanent plots that fall in identified sampling 
gaps and to revisit all plots established during 2008. 



     To identify sites within a stand for huckleberry sampling, we will use distance-sampling using the 
modified point-centered quarter method (Barbour et al. 1987).  Starting from the original random UTM 
from the GIS, the researcher will walk in each of the 4 cardinal directions until reaching the first 
huckleberry plant greater than 5m in distance from plot centre and less than 20m and marking them.  
Characteristics (height, stem diameter and fruit production) are being recorded for these plants.  In the 
interests of gaining further plant density data the distance from plot centre in which the first black 
huckleberry plant is found is also being recorded.    Painted rebar with metal caps, pin flags and tree tags 
are being used to mark each plot centre.  Scaled photos, flagging, and sub metre GPS positioning are 
being used to ensure that each quadrat can be accurately relocated in subsequent years.  Photos have 
the additional benefit of long-term archiving of vegetation conditions for future comparisons.  In each plot 
centre a 400-m2 area is being used to describe the plant community, it soils and other data using the BC 
Government Ground Inspection Form.  
     Fruit productivity of black huckleberry will be estimated for each sub-sample by counting all berries in 
the centre plot area (4m2) and for the four individual marked plants.  Where possible, berries are being 
counted prior to ripening to reduce the possibility of under-estimating productivity due to off-take from 
wildlife and humans.  Fresh weight will be estimated using a sub-sample of fruit across sample strata 
when ripe.  Average weight will be multiplied by counts to estimate productivity in kg/ha.  Since all green 
berries do not develop into ripe ones, the number of unripe berries will also be multiplied by 0.8, i.e. the 
proportion of unripe berries which develop into ripe berries (Ihalainen et al. 2003).  In addition, one black 
huckleberry plant in each quadrat will be randomly selected, permanently tagged and its height, weight 
and largest stem diameter measured each year.  Because huckleberry productivity also varies due to 
stand characteristics that cannot readily be related in a GIS, stand characteristics at each quadrat (sub-
sample) will also be recorded.  These include canopy cover (as measured by a concave pocket 
densiometer), slope, aspect, tree density (measured by a BAF 4 prism) and tree diameter at breast height 
(of one representative tree per plot).  Soil pits were being dug and analysed as per BEC methods.  In 
addition, subject to finding additional funding, soil samples will also be collected at a select number of 
sample sites (sub-samples homogenized) sent for chemical analysis.  Digital temperature data loggers 
(Dallas Thermochron iButtons) were distributed across a sub-sample of sites, to investigate temperature 
profiles and frost events among treatments and years.  
             
Data Analysis 
     Due to the multitude of variables that may affect huckleberry growth and berry production, we will 
explore the use of mixed model regression and structural equation models with path analysis to control 
for sample factors, isolate management/disturbance effects, and visually describe (using path analysis) 
factors affecting huckleberry productivity. By means of the mixed model technique, we will take into 
account the annual variation of fruit productivity within a site and the correlated nature of observations 
within a site and year (berry yields are more similar to each other within a year than among years). For 
these reasons the mixed model technique, which is commonly applied to hierarchical and complex data 
sets (Lappi 1986), will be employed.  Structural equation models will be used to evaluate indirect effects 
among stand, weather, landscape, and disturbance variables.  Final models will be used to generate a 
predictive model for black huckleberry productivity using GIS-derived variables and field measurements.  
 
 


