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Introduction

The mountain pine beetle (MPB) is one of the most 
destructive pests in North America.  Though this beetle 
has a long history of severe outbreaks, the current 
MPB epidemic in BC and AB is the largest in recorded 
history.

In terms of dispersal, MPB movements within forests 
are well understood but long distance dispersal is a 
relatively unexplored area.  Some MPB’s (~0.2%) 
actively disperse above the forest canopy, where 
updrafts may move beetles into the atmosphere.  

Though atmospheric winds may transport beetles 
100’s of kilometres, there is no specific data on 
dispersal among regions or the extent of long distance 
dispersal. 

Our research is using genetic markers, called 
microsatellites (see below), to examine both the 
dispersal patterns and phylogeography of the MPB 
across the current epidemic area. 

Microsatellites

These markers consist of grouped nucleotide repeats 
with unique flanking sequences.  Primers are 
developed for these sequences for PCR amplification.  
As selectively neutral markers, microsatellites evolve 
quickly due to genetic drift and mutation.  Each length 
of repeats is considered an allele and dispersal 
patterns may be inferred from comparison of 
population allele frequencies.

Materials and Methods                                    

In the summers of 2005/2006, 35 sites were 
sampled in BC and AB.  At least 48 beetles from 
each site underwent DNA extraction, PCR 
amplification at 6 microsatellite loci, and DNA 
fragment analysis.  Preliminary results were 
generated with GenAlEx population genetic 
software.

Preliminary Results

Figure 1.  Preliminary dispersal patterns inferred 
from microsatellite-derived data from 27 MPB 
sampling sites (AMOVA; ɑ = .05 ; 9999 
permutations).  Black squares are sampled sites 
and circled squares are not included in this 
analysis.  Lines connect genetically similar sites.

Discussion

1. Phylogeography

Our data suggest significant MPB population 
structure in BC and AB, despite the magnitude of the 
current epidemic.  There were significant differences 
between populations in 80% of pairwise AMOVA 
comparisons. 20% of comparisons found non-
significant genetic differences and are denoted by 
lines in Figure 1.

2. Dispersal Patterns

A) MPB’s dispersing to the Pine Pass and Grande 
Prairie are suggested to have originated from Central 
Interior populations represented by sites near Telkwa, 
Houston, Francois Lake, and/or Bowron Lake.

B) There may be MPB dispersal along the Fraser 
Valley, from Prince George through the Farwell 
Canyon area to Lillooet.

C) Despite the presence of obvious barriers in the 
form of mountain ranges, sites from Moose Lake in 
Mount Robson Provincial Park south to Nancy 
Greene Provincial Park, near Castlegar, show a 
complex pattern of relatedness and possibly 
dispersal. 

D) The population structure we have found, with the 
exception of the Pine Pass and Grande Prairie sites, 
may be explained by historical relationships and/or 
recent dispersal.  Further analyses to distinguish the 
relative influences of these factors are ongoing. 
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