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The mountain pine beetle is the most destruc-
tive forest insect pest of mature lodgepole pine 
in the Southern Interior Region. Historically, 
fi re or insects have controlled the mortality 
and regeneration of lodgepole pine. Improved 
fi re suppression has led to the development of 
greater areas of mature, relatively even-aged 
pine forests. These mature pine stands create 
vast areas of suitable hosts, which can support 
epidemic populations of MPB (Figure 1). Mountain 
pine beetle outbreaks tend to last 8-10 years.

Description & Life Cycle

Adult mountain pine 
beetles are hard, 
stout-bodied, cylindri-
cal insects ranging in 
length from 3.5 to 6.5 
mm (3). Their heads 
are black and their 
bodies are black to 
brownish.

 In general, the mountain pine beetle has a one 
year life cycle. Adults fl y and attack susceptible 
trees in mid July to August.

Trees have built-in defensive capabilities, pro-
ducing large amounts of resin which are toxic 
to the beetle. In order for insects to success-
fully overcome the defence mechanisms of a 
tree, large numbers of beetles must aggregate 
and attack within a very short time frame. This 

behaviour is referred to as 
mass attack (4). Attacking 
beetles introduce micro-
organisms into the tree, in-
cluding a blue stain fungus, 
that disrupt the tree‛s 
translocation. Gallery 
construction and fungal 
infection combine to kill 
the tree. Females initiate 
attack by burrowing under 
the bark and emitting a 
pheromone that attracts 

males. Once the tree is full of beetles, anti-ag-
gregation pheromones are released thereby 
ceasing further attack.

After mating, females tunnel upwards and lay 
eggs on alternate sides of the gallery. When the 
eggs hatch the larvae mine out horizontally from 
the main gallery. Eggs hatch in 2 weeks and 1st 
instar larvae mine perpendicular to the parent 
gallery. The mountain pine beetle goes through 4 
instars, overwintering as 3rd instar larvae. Devel-
opment is completed the following spring. Mature 
larvae excavate a pupal chamber and pupation 
occurs in early to mid-summer (5). Pupae moult 
to immature adults (5). Beetles then feed on the 
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Figure 2. Mountain pine beetle infestations in the Southern Inte-
rior Region as mapped during the 2006 aerial overview surveys.

Mountain pine beetle infestations in the South-
ern Interior Region have continued to expand in 
2006, and now cover 5.13 million ha or approxi-
mately 56% of the total infested area in the 
province (Figure 2). This is an increase of 7% 
over 2005 totals. These population increases can 
be attributed to a series of mild summers and 
winters plus an abundance of susceptible lodge-
pole pine. Susceptible stands typically consist of 
densely spaced, even aged lodgepole pine that 
are past the natural age of rotation (80-100 
years). Mountain pine beetles prefer live, over-
mature, large diameter trees.  However, in the 
last few years, beetle populations have increased 
to epidemic proportions and the beetle has been 
observed attacking lodgepole pine plantations 
with trees as young as 25-30 years.  Other tree 
species that the mountain pine beetle may attack 
are: western white, ponderosa, and whitebark 
pine.

The main limiting factors for mountain pine bee-
tle populations, other than host availability, are 
climatic patterns and natural mortality caused by 
predators, parasites and intra-specifi c competi-
tion. Prolonged, very cold winter temperatures 
result in high mortality during the larval stage, 
and cool temperatures during the summer result 
in slower development and uncoordinated fl ight 
periods. Warm weather during the summer fl ight 
period, combined with mild winters, provides the 
necessary conditions for beetle populations to 
expand.
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Figure 1. Infestation history of the mountain pine beetle 
in the Cariboo area (1999-2006).

Infestation history of the mountain pine beetle in the 
Nelson and Kootenay areas (1999-2006).

Infestation history of the mountain pine beetle in the 
Kamloops, Thompson, and Okanagan areas (1999-2006).



The terms green, red and grey attack are used 
to describe bark beetle attack and are based 
on foliage coloration and time since attack (8). 
Green attack refers to new or recently attacked 
trees containing brood and generally still retain-
ing their green foliage colour. Red attack applies 
to trees with recently faded foliage. Red attack 
trees may still have brood under the bark or the 
beetles may have just emerged. Trees contain-
ing no brood, that have been dead for more than 
a year, and have lost most or all of their foliage 
are referred to as grey attack. 
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Management Strategies and 
Objectives

Prevention 
• use during non-outbreak periods
• reduce inventory of mature lodgepole pine
• beetle proofi ng
• manage for a variety of species and age 

class mosaics
• harvest priority systems

Suppression 
• use during incipient (early and low level) 

stages of an outbreak 
• address or treat >80% green attack with 

all available tactics (detailed air & ground 
surveys, harvesting, and single tree treat-
ment)

Holding
• use where MPB is well established in a 

landscape (at least 2-3 years).  Large 
patches as well as spots infestations

• Bring infestation level to half as much as 
the increase has been.

• address or treat 50-80% of affected area
• reduce population levels and prevent popu-

lation expansion
• techniques employed include harvesting, 

and pheromone baiting
Salvage 

• use where MPB populations are old or well 
established, with the majority of lodgepole 
pine stands affected 

• Harvest only – no single tree treatments or 
baiting

• goal is to recover fi ber and expedite refor-
estation

Monitor
• use where no direct control actions will be 

taken due to specifi c management issues 
(e.g. remote wilderness parks, protected 
areas) or low susceptibility

• monitor annually during aerial overview 
surveys to assess current situation

harvesting or a single tree treatment such as fall 
and burn. Various strategies are applied across 
the landbase, which incorporate a mix of tactics, 
aimed at applying the most effi cient and effec-
tive methods to manage the MPB.

Pheromone baits are often used to attract and 
contain beetles in a particular area until the 
timber can be processed (9). These groups of 
infested trees are then removed and milled. This 
control method is termed sanitation harvesting. 
If infestations are less accessible, trees may 
need to be felled and burned on site. Salvage 
harvesting is the removal and processing of dead 
trees (that no longer contain beetles) before 
wood deteriorates and becomes unmerchantable. 

Long-term beetle management is aimed at 
reducing losses by creating or maintaining age 
and species mixes that are less susceptible to 
the mountain pine beetle. Examples include the 
removal of high hazard stands, and the prior-
ity harvesting of stands with the highest beetle 
concentrations.
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For more information, please contact your local 
BC Forest Service District or Regional Offi ce.

(www.for.gov.bc.ca/rsi/ForestHealth)
(250) 828-4131

Control & Management

Natural controls for mountain pine beetle 
include unseasonable cold snaps in late fall or 
early spring, or prolonged periods of cold winter 
weather (-40ºC for several days) . Insectivorous 
birds, such as woodpeckers, aid in maintaining 
beetle populations at low 
levels, however, they are 
ineffective in outbreak 
situations.

Long- and short-term 
strategies have been 
developed to manage the 
mountain pine beetle. The 
most important step in 
successful management 
of the MPB is prompt 
detection of the beetle 
during the early (incipi-
ent) phase of an out-
break, when attack centres are small. These at-
tack centres must be destroyed either through 

Due to the varied nature of our land base, and 
the contrasting resource uses and needs, there 
will always be areas where the MPB reaches out-
break proportions and kills extensive tracts of 
pine (10).  However, aggressive action early in a 
mountain pine beetle outbreak cycle can signifi -
cantly reduce the size, duration and impact of 
these outbreaks.
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blue stain fungi within the pu-
pal chamber for up to 2 weeks 
prior to emerging. Finally, 
from mid to late July, mature 
beetles bore out of the bark 
and attack new hosts, thereby 
completing the cycle.

Tree Damage & Detection

Soft creamy or reddish masses of resin called 
pitch tubes are the fi rst sign of beetle attack 
(6). Attack occurs on the bole of the tree from 
the duff to a top diameter of ±10 cm. Reddish-
brown boring dust and frass may be found in 
bark crevices and around the base of the tree. 
Tree foliage changes colour from yellow to red 
in the spring following attack. Occasionally, if 

the summer is very hot 
and dry, trees can appear 
chlorotic by fall. It is 
best to peel back the 
bark and look for the 
characteristic galler-
ies to confi rm attack 
by mountain pine beetle 

(7). Pine engraver beetle (Ips pini) also attacks 
lodgepole pine (7). Typically, Ips attack tops 
of trees infested by MPB or severely stressed 
trees (e.g. drought stressed).
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Distinct gallery systems of , mountain pine beetle, 
pine engraver beetle (Ips), and western pine beetle.

Mountain Pine
Beetle

Pine Engraver
Beetle

Western Pine
Beetle
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