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Clear Creek County – A mix of 
MPB-killed lodgepole and 
ponderosa pines

Larimer County – MPB-killed 
ponderosa pine
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Presentation Notes
Along Colorado’s northern Front Range, the mountain pine beetle epidemic is spreading from high-elevation lodgepole pine forests into lower-elevation ponderosa pine forests; in the photo from Clear Creek County, both lodgepole and ponderosa pine trees have been killed by the mountain pine beetle.  Residents wonder whether the severe losses observed in lodgepole pine will be seen in the low-elevation ponderosa pine forests.  In Larimer County (right photo) and other northern Front Range counties, mountain pine beetle losses have been at elevated, or incipient-epidemic levels in ponderosa pine since 2007, while at high elevations losses of lodgepole pine to mountain pine beetle have been at epidemic levels since 2007.



MPB Impacts on Colorado’s 
Ponderosa Pine Forests

• McCambridge’s Lory 
State Park study 
followed the 1965 – 
1978 MPB epidemic 
on the Front Range

• Arkansas Valley MPB 
epidemic from 1996 – 
2004

South Park, Park County, 2005

Photo:  William Ciesla 
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Presentation Notes
In the last forty years just two mountain pine beetle epidemics in ponderosa pine have been observed in northern and central Colorado.  The last time Colorado’s Front Range ponderosa pine forests were impacted by the mountain pine beetle was during the 1965-1978 epidemic that developed from Cañon City north to the Wyoming state line, encompassing about 2,000,000 acres of ponderosa pine forests.  The severity and losses associated with this outbreak were not well documented; an exception is the Lory State Park Study conducted by McCambridge, Hawksworth, Edminster, and Laut published by the Rocky Mountain Experiment Station in 1982.  A more recent epidemic took place in the Arkansas Valley (Chaffee County) and adjacent South Park (Park County) from 1996-2004.  The Arkansas Valley epidemic developed during the severe drought that occurred from 1997-2003.  There is no comprehensive document describing the extent and impact of the Arkansas Valley epidemic on ponderosa pine forests although losses were significant.



Lory State Park MPB Epidemic
• The mountain pine beetle epidemic began in 1965; 

300 trees were killed throughout the park that year
• The epidemic reached its peak from 1974-1976, when 

losses in the park were 20,000 trees per year
• The epidemic ended in 1978

Photo: Lory State Park  Website
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Presentation Notes
The mountain pine beetle killed 25% of the ponderosa pine trees 4.5 feet and taller, or 92 trees per acre, over the entire 1,220 forested acres in Lory State Park.  Much more severe tree mortality occurred in scattered locations.  In one area of 163 acres, 49% of all ponderosa pine trees taller than 4.5 feet were killed by the beetles.  Basal area and site index were significantly higher in the area of highest tree mortality, but mean tree diameter was lower.  Density of trees looked considerably higher but failed to be statistically different from the other areas.  The original density of ponderosa pine correlated fairly well with trees killed by beetles at r = 0.71.  McCambridge and others (1982) also reported that a high proportion of tree loss in the area of severe contiguous beetle-caused tree mortality was on the leeward side of ridges (the side sheltered from the wind).  The authors did not provide an explanation or speculate on factors that contributed to the collapse of the epidemic in 1978.



Lory State Park Ponderosa Pine 
Density Impact (trees/acre)

Entire Lory 
Park Forest

Area of 
Severe 

Mortality

Areas of 
Moderate/ 
Scattered 
Mortality

Pre- 
Outbreak 369 561 420

MPB-Killed 92 (25%) 273 (49%) 86 (20%)

Residual 277 288 334
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Presentation Notes
McCambridge and others (1982) described the losses of ponderosa pine in the 1,220 forested acres of Lory State Park in terms of the impact over the entire park area, in terms of one area within the park of 163 contiguous acres where mortality was severe (13% of the forested acreage in the park), and in other areas throughout the park where mortality was moderate or scattered.  During their survey of the park, the authors noted that losses tended to occur at two distinctly different levels:  (1) one area of severe losses, and (2) areas of moderate or scattered mortality.  This patchy pattern of mountain pine beetle losses in ponderosa pine is often observed during epidemics in forests of this host tree; in contrast, losses in lodgepole pine are most often severe and occur across broad or vast landscapes.  For Lory State Park, the losses were approximately 25% of the trees, with 49% of the trees killed in the area of severe mortality and only 20% of the trees killed in areas of moderate or scattered mortality.  It is important to remember that the impacts of the mountain pine beetle epidemic in the Lory State Park study may not translate well to losses across the entire Front Range during this epidemic.



Lory State Park Ponderosa Pine 
Diameter Impact

Entire Lory 
Park Forest

Area of 
Severe 

Mortality

Areas of 
Moderate/ 
Scattered 
Mortality

Pre- 
Outbreak 8.9” 8.0” 9.0”

MPB-Killed 10.3” 9.6” 10.2”

Residual 8.3” 5.4” 8.5”
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Presentation Notes
The change in diameter of living trees following the epidemic versus the diameter of living trees before the epidemic illustrates the pattern of mountain pine beetle favoring attack on the larger trees in the landscape.  The post-epidemic average diameter across the entire Lory State Park was 8.3”, down from 8.9” prior to the epidemic; beetles killed the larger trees in the park, which averaged 10.3” in diameter.  In the area of severe mortality, the post-epidemic diameter was 5.4” and the average diameter of the trees killed by mountain pine beetle was 9.6”.



Ponderosa Pine MPB Mortality by 
Diameter Class – Entire Park Forest

Diameter Class Trees Killed
1-3 inch 8%
5 inch 19%
7 inch 36%
9 inch 43%

11 inch 42%
13 inch 43%
15 inch 41%
17 inch 30%

19-35 inch 26%
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Presentation Notes
McCambridge and others noted that there were no diameter classes that were immune from attack by the mountain pine beetle.  Nevertheless, smaller trees, less than 7” in diameter were killed at a lower percentage than those of larger diameter.  For the entire forested area of Lory Park, the highest losses were in the 11-15” category, where losses exceeded 40%.



Lory State Park 
Pre-Epidemic Stand Conditions

Lory State Park
Area of Severe Mortality

Lory State Park
Areas of Moderate Mortality

Lory State Park
Post-Epidemic Stand Conditions

87 %

13 %
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In the study by McCambridge and others (1982) Lory State Park ponderosa pine stands appeared similar to the stand depicted as the pre-epidemic stand conditions on the left side of the slide.  In the aftermath of the mountain pine beetle epidemic, 87% of the forested area of the park looked similar to the stand depicted in the upper right hand side of the slide (areas of moderate to light mortality) and 13% of the forested area appeared similar to the stand depicted in the lower right hand of the slide (area of severe mortality).  In the post-epidemic stands, dead trees have fallen to the ground.  Images of stands were created in Forest Vegetation Simulator (FVS) by Kelly Burns.  Remember, these simulated stands represent the average conditions before and after the epidemic; the actual stand conditions would vary widely around these average conditions.



The Arkansas Valley MPB Epidemic

Photos:  Sam Schroeder
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Presentation Notes
The Arkansas Valley, in Chaffee County, was the site of the most recent mountain pine beetle epidemic in ponderosa pine in Colorado.  The epidemic began in 1996 and ended in 2004 and occurred during a period of severe drought in the state.  The epidemic also impacted the western portion of South Park (Park County).  The photos on the right depict Weldon Gulch area (above), in the southwestern portion of the Arkansas Valley, in Chaffee County, and the Herring Park area (below), northeast of Salida, in Park County on the eastern portion of the San Isabel National Forest.  The photographs of the Arkansas Valley mountain pine beetle epidemic were provided by Sam Schroeder, Salida Ranger District, Pike and San Isabel National Forests and Cimarron and Comanche National Grasslands.



The Arkansas Valley MPB Epidemic

In severely impacted areas, most 
ponderosa pine trees were killed 
leaving Douglas-fir trees and a few 
surviving ponderosa pines

The mountain pine beetle epidemic in the 
Arkansas Valley and adjacent South Park 
(Chaffee and Park Counties) resulted in 
severe losses of ponderosa pine on 40% of 
the acreage in this forest cover type.

Photos:  Sam Schroeder
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Presentation Notes
The Arkansas Valley mountain pine beetle epidemic occurred from 1996-2004 across both sides of the valley.  The epidemic also affected the western side of South Park.  During this epidemic, the mountain pine beetle killed ponderosa pine but generally avoided adjacent lodgepole pine forests at higher elevations.  Losses of ponderosa pine were severe on approximately 40% of the acreage in this forest cover type.  In numerous situations the only remaining trees were primarily Douglas-fir with a few intermixed ponderosa pines.  



Potential MPB Impacts in Ponderosa 
Pine along the northern Front Range

• Losses are likely to be more severe in dense 
ponderosa pine forests adjacent to large diameter 
lodgepole pine forests infested with mountain pine 
beetle

• Losses are likely to be more severe in high-density 
versus low-density ponderosa pine forests

• In mixed species stands, high stand density will likely 
contribute to increased losses of the ponderosa pine 
component of the stand

• Losses will be patchy in pattern across the landscape, 
rather than the extensive, landscape-level losses 
observed in lodgepole pine forests

Presenter
Presentation Notes
Dense ponderosa pine forests are at greatest risk of severe losses to mountain pine beetle as the northern Front Range epidemic develops.  Nevertheless, losses are likely to be patchy in nature due to a variety of differences between ponderosa pine forests and lodgepole pine forests.  Ponderosa pine forests tend to be more variable in density and canopy structure, presenting the beetles with much different environmental conditions that are less attractive to dispersing beetles.  Also, ponderosa pine forests do not occur in the vast, extensive landscape pattern typical of lodgepole pine.



Ponderosa Pine Restoration/Fuels 
Treatments for the northern Front Range
• Restoration/fuels reduction treatments should prove beneficial 

in creating stands that are less attractive to dispersing beetles
• Benefits of treatments accrue immediately following treatment 

because they create a forest structure that is less attractive to 
dispersing beetles; vigor improves in remaining trees over time

• Treatments should favor reducing tree density to the lower 
range of acceptable trees per acre

• Retain some healthy, small diameter (< 7 inch) trees in patches 
across the stand to hedge against the potential for severe losses 
in the overstory

• Provide opportunities for natural regeneration of ponderosa 
pine in treated stands over the next 10-15 years

• Enhance aspen stands where available and appropriate

Presenter
Presentation Notes
Ponderosa pine restoration/fuels reduction treatments that reduce tree density will prove beneficial in creating stands that are less attractive to dispersing beetles.  The benefits of treatment accrue immediately following treatment because the structure of the treated stands has been altered in a direction that is less attractive to dispersing beetles.  Prescriptions for ponderosa pine restoration/fuels reduction treatments should provide for some retention of small diameter trees in discrete patches, where possible, to hedge against severe losses to the overstory.  In addition, retention of some natural regeneration plus the provision for the recruitment of additional natural regeneration over the next 10-15 years also is recommended to hedge against severe losses to all trees in treated stands.  Where aspen stands are available, retain and enhance their development.



Ponderosa Pine Impacts – Words of 
Caution for the Front Range

• High populations of MPB in high-elevation lodgepole 
pine forests may contribute to more severe losses as 
the beetle spreads into ponderosa pine forests

• The MPB impacts in Lory Park may not reflect very 
well the severity of impact to ponderosa pine forests 
over the course of the current epidemic

• MPB impacts may be more severe if drought 
conditions prevail during the course of this epidemic 
– the Arkansas Valley MPB epidemic occurred 
during a severe drought, which may have contributed 
to the more significant impact to ponderosa pine 
forests during that epidemic
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Presentation Notes
Keep in mind that mountain pine beetle epidemics are not all the same with regard to severity, duration, or impact.  The Lory State Park mountain pine beetle epidemic severely impacted 13% of the forested land in the park, while the majority of the forested acreage sustained moderate to scattered mortality.  This level of impact appears to be lower than one might expect for the current epidemic, given that the mountain pine beetle populations are at very high levels currently in the high-elevation lodgepole pine forests along the northern Front Range.  Also, prevailing weather conditions, such as the onset of another severe drought, may result in more severe impacts to ponderosa pine forests along the northern Front Range; MPB impacts may be more in the range of those seen during the Arkansas Valley epidemic, where 40% of ponderosa pine forests were severely impacted.



www.frontrangepinebeetle.org
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Presentation Notes
A discussion of the likelihood of mountain pine beetle spreading from high-elevation lodgepole pine forests to lower-elevation ponderosa pine forests along the northern Front Range is available on the internet at:  www.frontrangepinebeetle.org. 



Pine Engraver Beetle

Ips pini

Egg Gallery
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Presentation Notes
The pine engraver (left, upper photo), Ips pini, is an important cause of mortality in ponderosa and lodgepole pines.  In most instances, this bark beetle favors recently fallen trees (right, upper photo) or trees damaged by lightning or other severe injury.  During drought periods, the pine engraver may be observed killing the tops of drought stressed trees (center photo).  The pine engraver egg gallery has a typical egg gallery (left, lower photo).  In this photo, the male pine engraver occupies the center open area (called a nuptial chamber) and a single female occupies each fork of the egg gallery.



Protecting pines from pine engraver is difficult, since the top of the tree must be sprayed with a protective insecticide to prevent beetle attack and top-kill.



Pine Engraver Beetle
Photo:  Irene Shonle

Lodgepole pines killed by the pine engraver, Gilpin County
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Presentation Notes
The pine engraver, Ips pini, also may be found attacking and killing lodgepole pine trees.  This bark beetle is typically found attacking and killing smaller trees, especially during severe drought periods.  During a mountain pine beetle epidemic, this beetle is often found in the canopy portion of trees killed by the mountain pine beetle.
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