
The Colorado Wood Utilization and Marketing Program presents: 

Beating the Blues: Frequently Asked Questions about the Mountain Pine Beetle 

and the Utilization of Blue-Stained Lodgepole Pine Timber in Colorado 

 

 

The nature of the problem 

1. What is the Mountain Pine Beetle (MPB) and what does it look like? 

2. Where can the MPB be found? 

3. What effects does the MPB have on overall forest conditions in Colorado? 

4. How does the MPB attack tree species such as lodgepole pine (LPP)? 

The impact of blue stain 

5. What is bluestain? 

6. What effect does blue stain have on the timber that remains? 

Marketable solutions 

7. What products can be produced from trees killed by MPB? 

8. How can these products be marketed and who is likely to purchase them? 
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1. What is the Mountain Pine Beetle (MPB) and what does it look like? 

The Mountain Pine Beetle, Dendroctonus ponderosae, is a  

parasite afflicting pine trees in the Rocky Mountain west.  

Measuring between 1/8th and 1/3rd of an inch (see Figure 1), 

the MPB is a black bark beetle that differs from other similar 

species such as the Ips beetle species in that the wing covers 

for the MPB are smooth while the wing covers for Ips beetles 

have spines (Leatherman 2005). 
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2. Where can the MPB be found? 

The MPB can be found throughout Colorado, typically in forested areas below 10,000 feet in 

elevation.  While numbers of the insects have either declined or remained static, natural 

conditions have encouraged “hotspots” around the state where beetle-related mortality rates 

remain high.  Major outbreaks are currently ongoing in Grand, Summit, Larimer, and Chaffee 

counties.  Areas containing hotspots include the Wet Mountain range, the eastern slope of the 

Sangre de Cristo mountain range, the I-70 corridor near Vail, and all major National Forests in 

Colorado (Colorado Division of Forestry 2004: 4-5). 
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Figure 1: Mountain Pine Beetle 

 



3. What effects does the MPB have on overall forest conditions in Colorado? 

At the end of 2004, the Colorado Division of 

Forestry (2004: 4) estimated that MPB attacks 

were responsible for the deaths of over 1.25 

million trees, with exponential increases 

expected as natural conditions favorable to 

beetle propagation persist (see Figure 2).  

While normally MPB attacks are endemic (i.e. 

characterized by low-intensity MPB activity) 

and center on trees stressed by lightning 

strikes, affected by age, stricken with pathogen affliction or recurrent attacks from MPB and other 

insects, or suffering from mechanical injury, prolonged stresses such as the current drought can 

cause endemics to become epidemics as the natural defenses of large numbers of trees collapse 

(Chase 2000). 

 The effects of these attacks are numerous.  Outbreaks of the MPB under these conditions 

can lead to changes in wildlife species composition and distribution by altering available terrain 

cover and by impeding movement (Amman et al. 1977).  Due to the fact that trees are dying 

throughout this process, water yields may actually increase for several years following an 

infestation, but these dry, dead trees also pose a fire danger.  Not only do MPB attacks affect the 

timber values of a forest, they also affect other values including recreation, species biodiversity, 

scenic vistas, cultural heritage, fish, wildlife, and watershed management. 

Return to Table of Contents 

 

 

Figure 2: Mortality Due to MPB in Colorado 

Click for larger image 

 



4. When and how does the MPB attack tree species such as lodgepole pine (LPP)? 

MPBs usually serve a beneficial purpose in that they tend to attack the older and least vigorous 

trees in a forest, especially those, as mentioned previously, under stress from poor site conditions, 

fire damage, injury, overcrowding, and disease, etc.  However, recent attacks on lodgepole pine 

forests were launched against stands that contained well-distributed, large diameter trees or those 

stands that are simply dense and overstocked.  These attacks typically occur between 20 July and 10 

September when the MPB flies from the trees currently inhabited towards green trees.  The 

method of attack for the MPB centers on burrowing through the bark to the phloem layer of the 

tree, which serves both as a food source and as habitat for breeding.  By utilizing this layer, the 

MPBs essentially girdle infected trees, killing them (Roe and Amman 1970).   
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5. What is bluestain? 

As the MPBs attack lodgepole pine trees, they concomitantly introduce fungal spores of the species 

Ophiostoma into the wood that quickly germinate and infect the sapwood.  As the fungus grows, 

the sap flow within the tree becomes hindered.  This combination of beetle infestation and fungal 

growth can lead to massive tree fatalities.  The introduction of fungus into the tree and its 

continued propagation from MPB attacks results in a bluish discoloration in the timber, 

principally in the sapwood (Byrne et al. 2005: 6).  This staining poses a significant problem for the 

wood products industry.  Discoloration leads to a loss in the economic value of the tree due to a 

loss of marketability as consumers equate this bluish discoloration with some sort of defect. 
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6. What effect does blue stain have on the timber that remains? 

Several properties of lodgepole timber are impacted by the presence of the bluestain fungus, 

including physical properties like strength, stiffness, toughness, dimensional stability / checking, 

permeability, glue joint integrity, and finishing / adhesion capabilities.  In 2003, a study was 

completed by Fornitek Canada Corporation on over 500 pieces of lodgepole pine timber from 14 

sawmills in the British Columbia area (4).  The results of that study are adapted in Table 1. 

Much of the research regarding blue-stained lodgepole pine utilization finds that the 

sooner the wood is harvested after a MPB attack, the better the chances for quality wood and 

reduced blue stain.  Some of the research also states that high quality wood can be harvested for a 

number of years following a beetle attack.  Preventing and controlling blue stain requires 

unfavorable conditions for the fungi.  Keeping the wood dry and in high temperatures has shown 

some impacts.  Once these spores are on the surface of a nutrient rich environment, they grow 

rapidly.  Blue-stain fungi can survive but grow is stunted in wood with moisture contents (MC) of 

20% or less or in high or low temperatures.  Temperatures greater than 150 degrees Fahrenheit are 

lethal to bluestain fungi.  This allows for dry kiln operators to use their kiln schedules for the 

control of fungus growth.  It must be taken into account that beetle-killed wood often has a lower 

MC than normal trees in order to avoid over-drying, splitting, and checking of the wood during 

the drying process. 
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Table 1: Properties of Lumber with Beetle-Transmitted Bluestain 

Property Tested Results Implications 
Stiffness and 
Breaking Strength 

No significant difference. These are the most important 
strength properties for structural 
applications.  Bluestained wood is as 
strong and stiff as non-bluestained 
wood. 

Impact Resistance 
(Toughness) 

Slightly lower (5%) impact resistance 
for bluestain.1 

Toughness is not a critical strength 
property for most end-uses of wood 
but is one of the first properties 
affected by biological agents. 

Truss Plate Grip 
Capacity 

Measurable (6%) increase in ultimate 
grip capacity but similar slip for 
blustained wood as for nonstained 
wood. 

Good plate grip capacity is critical 
for the design and manufacture of 
trusses.  The measured increase is 
not of practical significance for truss 
design 

Dimensional 
Stability and 
Checking (in 
Repeated Wetting 
/ Drying) 

Bluestained wood was significantly 
less prone to warping when tested in 
our simulation of outdoor exposure.  
Cracks were significantly smaller in 
bluestained wood. 

Bluestained wood seems to develop 
micro-cracks (hairline cracks).  This 
may have implications for kiln-drying 
practices, as well as potential benefit 
for the appearance and performance 
of wood in outdoor use.  True 
outdoor testing is needed to clarify 
the implications. 

Permeability and 
Treatability with 
Preservatives 

Bluestained sapwood wets more 
readily with water.  The heartwood 
resistance to treatment is unchanged. 

Bluestained sapwood is more easily 
treated with wood preservatives and 
fire retardants. 

Glue Joint Integrity No difference between bluestained 
and non-bluestained wood. 

No changes required for use of 
either structural or non-structural 
adhesives with bluestained wood. 

Finishes for 
Masking Bluestain 

Best masking of bluestain for 
furniture-grade products is achieved 
with stains, toners, or glazes 
containing blue, red, or charcoal 
tints. 

Furniture manufacturers could use 
combinations of these tints to reduce 
stain/non-stain color contrast 
without making the product too 
dark. 

Finishes for 
Enhancing 
Bluestain 

Clear finishes are best at enhancing 
or highlighting the bluestain. 

Some people find the bluestain 
visually appealing (see FAQ #8). 

Finish Adhesion No difference between bluestained 
and non-bluestained wood. 

No changes required for use of 
stains, toners, and glazes. 

Source: Adapted from Fornitek 2003: 2-3. 

                                                 
1 The small reduction is much lower than previously reported for other types of wood and staining fungi and is of no 
practical significance in construction (Fornitek 2003: 2) 
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7. What products can be produced from trees killed by MPB? 

Bluestain fungi are not mold and do not cause decay or rot problems.  They are considered 

harmless with respect to both wood products and people, and are usually dead by the time they 

have left the manufacturer (Forintek 2003: 1). 

With this in mind, wood that contains the blue stain fungus can be used in all of the same 

markets as non-stained wood with some qualifiers.  The main impediment seems to be consumer 

related issues involved with the value and performance of this wood.  Some of the larger wood 

retailers and lumber stores are requesting stain-free wood and trying to avoid this issue altogether.  

Other organizations, like the Denim Pine Marketing Association have established a process to 

market a variety of blue-stained products such as flooring, paneling, and furniture.   

 Several different research projects have looked at the feasibility of using bluestained 

lodgepole pine throughout the Rocky Mountain West.  Wood from dead lodgepole pine trees 

differs very little from live trees for use in composition boards.  Some of the internal bond 

responses differed, but there were few harmful effects and in some respects they were considered to 

be advantageous for composition board manufacturers (Lemaster et al. 1983).  All of the lodgepole 

pine boards that were tested had relatively poor linear expansion and failed to meet commercial 

standards, except in flakeboards (Lemaster et al. 1983).   

 Beetle-killed lodgepole pine can also be used in the fuelwood and biomass markets.  Beetle-

killed wood inherently has a lower moisture content and thus has a higher BTU content.  

Bluestain should have no effect on wood set aside for use in biomass and alternative fuel markets, 

but more research is needed in this field to determine the overall economic feasibility of such 

projects. 



 Possibly the most important and widely noticed outlet for bluestain lodgepole pine is the 

solid wood products field.  These products would include but not limited to: house logs, utility 

poles, dimensional lumber, mine timbers, railroad ties, small posts and poles, fencing, paneling, 

and pallet stock.  Despite the decrease in the level of toughness for bluestained lodgepole pine 

wood, the overall integrity of the wood is the same.  Bluestained wood can be used for any of the 

aforementioned products without any special technological issues.  Some standard lumber grading 

rules do limit the amount of blue stain permitted on structural lumber if it is exposed.  If the wood 

is concealed, then there should be no downgrading.    
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8. How can these products be marketed and who is likely to purchase them? 

The consumers are the ones that are making the sale of blue-stained wood an issue.  Some 

mill owners are losing money during processing of blue-stained lodgepole pine because of loss in 

grade and volume, while others are successfully manufacturing and marketing this wood without 

any problems.  This shows that consumer viewpoints are mixed and skewed.  The use of blue-

stained wood is actually a “green” use of the resource.  One approach may involve an aggressive 

education and marketing plans that could be introduced by sawmills and land management 

agencies combined with point-of-purchase displays and kiosks at in-state trade shows.  Once 

consumers are educated about blue-stain and realize that bluestain is not indicative of a defect, the 

magnitude of problems associated with the marketing of blue-stained wood should decrease.  

A second approach may be to lean less toward educating consumers and more on 

marketing the bluish discoloration as an “exotic” product, especially for appearance-grade 

products.  Research from Oregon State University suggests that premiums can be charged for 

certified wood products that equal or even exceed 2% of a product’s monetary value (Anderson 



and Hansen 2003a: 1).  Bluestained lodgepole pine could be certified through a process in 

collaboration with the Colorado Forest Products initiative that would allow producers to attach a 

premium to their products.  In this approach, the emphasis relies more on fashionable trends as 

opposed to enlightening consumers who might simply prefer a product that looks different but 

more appealing than those goods that are currently and more widely-available. 

Previous research suggests the target market segment might consist primarily of consumers 

who are typically: 

� younger,  

� politically liberal,  

� willing to pay a premium for the certified products,  

� more likely to believe environmental information on product packaging, and  

� more likely to have engaged in past environmentally-friendly purchase behavior 

(Anderson and Hansen 2003b: 1).   

However, caution is warranted; additional research is needed to verify. 
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or exceed previous records. The most effective way to reduce unwanted damage in areas of high public 
value is to reduce stress or alleviate competition prior to attack. Once epidemic-level infestation has 
begun, management options in affected areas are limited. 

Mountain Pine Beetle (Dendroctonus ponderosae)

While many areas around the state are reporting static or declining mountain pine beetle activity, epi-
demic conditions continue to exist and expand in “hotspots” where beetle-caused mortality has been 
extremely high since the early 1990s. Mountain pine beetle is the most significant damaging insect of 
Colorado’s pine forests and particularly favors older, dense stands of ponderosa, lodgepole and limber 
pines. Aerial surveys in 2004 recorded 1,256,320 trees killed by beetle activity. That compares to 696,400 
reported killed in 2003, 275,000 in 2000 and 13,000 in 1996.

In Grand County, lodgepole pine mortal-
ity continues to be high in major outbreak 
areas located around Lake Granby and in 
the Williams Fork and Troublesome Creek 
watersheds. Mountain pine beetle impacts are 
also increasingly evident in higher elevation 
sites in this region, with pockets of mortality 
observed above 10,000 feet. This expansion is 
likely due to warmer summer temperatures 
that allow epidemics to occur at higher eleva-
tions than is considered normal. Mountain 
pine beetle activity in this area is currently the 
most damaging insect and disease situation 
affecting Colorado’s state and private lands. 

High visibility areas in Summit County also 
continue to experience expanding mountain 
pine beetle activity, as do lodgepole pine stands on the Colorado State Forest in eastern North Park and 
the Yampa Ranger District of the Routt National Forest. On the Front Range, there is notable mountain 

pine beetle activity in ponderosa pine, both north 
and south of the Upper Poudre Canyon near Fort 
Collins.

In the southern portion of the state there are two 
major outbreaks of mountain pine beetle that have 
been occurring for the past several years. An out-
break that started in Chaffee County’s Arkansas 
River valley has spread roughly along the course 
of the river and into the Wet Mountains, the east-
ern slope of the Sangre de Cristo mountains and 
forested areas to the south of Cañon City. Another 
major outbreak is in the vicinity of the Vail Valley 
along the I-70 corridor, where beetle attacks have 
had a visible impact on lodgepole pine forests 
around the ski area and in urban-interface zones 
around homes and other development. While 

Mountain pine beetle mortality in Colorado has 
risen exponentially since the beginning of the 

current outbreak in the early 1990s. 

An aerial view reveals extensive mountain pine 
beetle mortality in forests near Boulder. 
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