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Date:  January 21, 2011 

File Code:  3420 

 

          To:  District Ranger, Warner Mountain Ranger District, Modoc National Forest 

 

Subject:  Supplemental Evaluation of the Homestead Flat Forest Health Project 

   (FHP Report NE11-03) 

 

 

This supplemental evaluation to FHP Report NE10-03 updates the status of forest conditions within and 

adjacent to the Homestead Flat Forest Health Project (HFFHP) area, provides additional information on 

recent and future climate trends and discusses management alternatives to deal with the current mountain 

pine beetle outbreak.  This evaluation also considers the potential impacts of management activities on 

whitebark pine populations; a species being considered for protection under the Endangered Species Act 

by the US Fish and Wildlife Service.   

 

At the request of Anne Mileck, District Silviculturist, I conducted additional site visits of the HFFHP and 

surrounding areas on August 16 and September 29, 2010.  The objectives of these visits were to assess 

changing stand conditions given the current mountain pine beetle outbreak and determine the level of 

whitebark pine regeneration, previously misidentified as western white pine regeneration, within the 

project area.  This information was used to determine if expedited implementation was still justified under 

Section102(a)(4) of the Healthy Forest Restoration Act.  Anne Mileck accompanied me in the field on the 

September 29 visit.     

 
Site information 

 

The 2,300 acre HFFHP is located between the South Warner Wilderness and a designated roadless area 

near the Patterson Guard Station (T38, 39N, R16E, Sections 33, 34, 3 and 4) at elevations ranging 

between 7,200 to 7,800 feet.  Precipitation for the site averages between 25 – 40 inches per year with 

most areas receiving < 30” per year (Figure 1). Stands in this area are mostly mixed conifer stands 

consisting of Washoe pine (Pinus washoensis), ponderosa pine (Pinus ponderosa), lodgepole pine 
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Figure 1.  Mean annual precipitation for the HFFHP and surrounding area (map is centered on Homestead Flat) 

  
 (Pinus contorta), white fir (Abies concolor), whitebark pine (Pinus albicaulis) and aspen (Populus 

tremuloides).  Lodgepole pine and white fir densities are very high within the Washoe and ponderosa pine 

areas, having mostly established in the absence of fire.  Prolonged fire exclusion may also explain the 

presence of whitebark pine seedlings and saplings that are scattered throughout the lower elevations of the 

project area.  The southern 1/5 of the project area consists of nearly pure lodgepole pine stands with 

scattered white fir and whitebark pine regeneration.   

 

Forest insect, disease and stand conditions 

 

The Warner Mountain range has experienced high levels of mountain pine beetle (Dendroctonus 

ponderosae) caused pine mortality (mostly lodgepole, western white and whitebark pine) over the past 

several years due to factors such as overstocking, an abundance of older and larger trees (> 80-90 years 

and >8-9” dbh) and recent drought conditions.  However, mountain pine beetle caused mortality within 

the HFFHP area remains at much lower levels than surrounding areas, especially in the large area to the 

south near Buck Mountain (Figures 2 and 3).  Green infested trees were observed in nearly every location 

confirming a continuation of mountain pine beetle activity in 2011.   
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  Figure 2.  Number of dead trees per acre mapped by Aerial Detection Surveys (ADS) between 2001 and 2010. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 3.  Mountain pine beetle caused mortality of whitebark and lodgepole pine near 

  Buck Mountain, Modoc NF. 
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In addition to causing mortality of lodgepole pine, mountain pine beetles were also observed attacking a 

few smaller diameter (<15” dbh) Washoe and ponderosa pines and one larger diameter (>24” dbh) 

Washoe pine adjacent to infested lodgepole pines. 

 

Stands are still in an overstocked, high hazard condition in terms of their susceptibility to successful 

mountain pine beetle attacks.  Stand exams show that this area is comprised of lodgepole pine, whitebark 

pine (mostly regeneration that was misidentified as western white pine in the previous evaluation), 

Washoe pine, ponderosa pine, white fir and quaking aspen, both in the overstory and understory with 

basal areas ranging from about 130 to 200 ft²/acre.  Preliminary assessments of the stand density index 

(SDI) for the area using only whitebark and lodgepole pine host type layers developed for the National 

Insect and Disease Risk Model (FHTET 2010) suggest that many stands are stocked at levels above SDI 

170 (Figure 4).  When these stands are dominated by lodgepole pine and contain high numbers of trees 

>8-9” dbh, such as conditions within the HFFHP, this stocking level puts them in a high hazard condition 

(Cochran and Dahms 2000).  Furthermore, the most recent iteration of the risk model (FHTET 2006) 

shows the entire area at risk to losing > 25% of existing basal area over the next 15 years to bark beetles 

(Figure 5) and observed mortality since that time appears to be consistent with the 2006 model predictions 

(Figure 2).  

  
 Figure 4.  Combined stand density index values for whitebark and lodgepole pine stands (other species excluded 

   from this density estimate) Note: whitebark pine exists primarily as seedlings and saplings within the 

   HFFHP and therefore does not significantly contribute to stand density index values. 
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Whitebark pine is almost exclusively an understory component of the proposed treatment areas 

within the HFFHP.  Many seedlings and a few saplings can be found throughout the area growing in 

small openings created by past harvest activities or growing under the canopy of other conifer species.  A 

few larger diameter and presumably older whitebark pines can be found at the upper elevations along the 

perimeter of the project area. 

 

Fire scars were observed on many large diameter Washoe and ponderosa pine trees, stumps and logs 

throughout the project area.  

 
Recent and future climate trends related to tree mortality 

 

The extreme northeastern portions of California, including the Warner Mountains, have experienced 

drought conditions in eight of the last ten years based on the Palmer Hydrologic Drought Index, Great 

Basin Division.  As depicted in Table 1, elevated levels of tree mortality in HFFHP area are strongly 

associated with drought conditions.  Successive dry years have exacerbated unhealthy stand conditions 

within the HFFHP as well as throughout the Warner Mountains resulting in high levels of bark beetle 

caused tree mortality.  Aerial detection surveys (ADS) by the Region 5 Forest Health Monitoring program 

over the past 10 years within and adjacent to the HFFHP have mapped many areas where bark beetle 

  
Figure 5.  Mortality risk due to mountain, western and fir engraver beetles for all conifer species (whitebark 

      pine, lodgepole pine, Washoe pine, ponderosa pine and white fir). 
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     Table 1.  Acres with mortality, dead trees per acre, total # of dead trees and Palmer Hydrologic Drought Index 

(PHDI) by year within and adjacent (3 mi. buffer) to the HFFHP as estimated from ADS. 

 

Year Acres Dead Trees/Acre 
Total # of 

 Dead Trees 
PHDI* 

2010 4,463 17.6 78,592 -1.14 

2009 2,712 18.0 48,746 -2.43 

2008 3,581 15.4 55,157 -2.56 

2007 3,664 6.6 24,348 -2.42 

2006 2,783 3.7 10,277  3.34 

2005 7,664 2.4 18,206  1.15 

2004 13,851 2.7 37,013 -1.34 

2003 17,530 3.4 59,972 -1.44 

2002 1,260 1.6 2,012 -2.88 

2001 0 0.0 0 -3 

*Palmer Hydrologic Drought Index for the Great Basin Climate Division, by water year, obtained from 

NOAA.  PHDI values ranging from -1.00 to -1.99 are considered mild drought conditions, -2.00 to -2.99 are 

moderate drought conditions and -3.00 to -3.99 are severe drought conditions.   

 

 

caused tree mortality is at extremely high levels (Figure 2).  Most of this mortality has occurred in 

lodgepole and whitebark pine stands during the current mountain pine beetle outbreak.  However, 

mortality has also occurred in other conifer species including ponderosa and Washoe pine and white fir. 

 

The HFFHP area has experienced relatively low levels of tree mortality, despite overstocked stand 

conditions, high numbers of larger diameter (> 8-9”) lodgepole pine, prolonged drought and the 

surrounding mountain pine beetle outbreak.  This can be partially attributed to these stands containing 

non-host species such as white fir and possibly less preferred host species such as large diameter Washoe 

and ponderosa pine.  However, it is very likely that as the lodgepole pine host material is depleted in 

surrounding areas over the next 2 – 3 years, mountain pine beetle pressure will increase within these 

stands resulting in higher levels of mortality for all pine species.  Of particular concern are the large 

diameter Washoe and ponderosa pine that are scattered throughout the area and growing in dense stands 

with high percentages of lodgepole pine (Figure 6).  Large diameter Washoe and ponderosa pines are not 

typically a preferred host for mountain pine beetle.  However, recent observations of mountain pine beetle 

activity on the nearby Fremont National Forest demonstrated that mountain pine beetles, primarily 

attracted to lodgepole pines, can simultaneously or subsequently attack larger diameter, adjacent 

ponderosa pines (Figure 7).  

 

Many areas within the HFFHP receive between 25 and 30” of annual precipitation.  White fir growing 

within this precipitation zone are considered to be at a high risk for fir engraver beetle (Scolytus ventralis) 

caused tree mortality based on previous drought periods in northeastern California.  According to Schultz 

(FHP Report 94-2), the 25 to 30” annual precipitation zone typically contain stands which are dominated 

by densely stocked, small diameter white fir and can experience mortality in excess of 50% of the stems 

during any extended drought period. 
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Figure 6.  Old growth Washoe pine with dense lodgepole pine and white fir understory. 

 
Figure 7.  Large diameter ponderosa pine mortality associated with mountain pine beetle 

outbreak in lodgepole pine. 
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Cochran (1998) conducted a white fir levels of growing stock study in an area with annual precipitation 

ranging from 16 to 31 inches on the Deschutes and Fremont National Forests from 1985 to 1995.  General 

drought conditions prevailed during this time resulting in high levels of fir engraver beetle caused 

mortality; ultimately destroying the study.  Mortality from fir engraver beetles appeared to increase with 

increasing stand densities and was above acceptable levels even at the lowest stand density (20 percent of 

density considered normal for white fir).  These results raise doubts about maintaining stands with a large 

component of white fir in areas with mean annual precipitation rates below 32 inches even if stand 

densities are kept very low. 

 

Predicted climate change will likely impact trees growing in the Warner Mountains over the next 100 

years.  Although no Modoc National Forest specific climate change models are available at this time, 

there is general consensus among California models that summers will be drier than they are currently.  

This prediction is based on the forecasted rise in mean minimum and maximum temperatures and remains 

consistent regardless of future levels of annual precipitation, which may be highly variable (Mallek and 

Safford 2010).  The risk of bark beetle caused tree mortality will likely increase for all conifer species 

under this scenario.  Improving the resilience of stands to future disturbance events through density, size 

class and species composition management will be critical to maintaining a healthy forested landscape. 

 

Considerations for thinning treatments 

 

As previously discussed in FHP Report NE10-03, the HFFHP is one of the last areas in the south Warner 

Mountains with relatively low levels of mountain pine beetle caused tree mortality and it is one of the few 

areas where preventative thinning treatments are feasible. While mountain pine beetle and periodic 

mountain pine beetle outbreaks are a natural part of the Warner Mountain ecosystem, the extensive spatial 

scale of high hazard stand conditions, mostly developed within the past 150 years in the absence of fire, 

are creating an outbreak that is likely much larger than those of the past.  Recent warmer temperatures 

and drought may have helped initiate the current outbreak but current stand conditions are perpetuating it.  

 

Thinning stands to densities that are appropriate for the site, if implemented without delay, combined with 

the increase in species diversity should effectively reduce tree competition for limited water and nutrients 

and provide a buffer to the expected impacts from mountain pine beetle; minimizing future tree mortality.  

In mixed conifer stands, removing lodgepole pines that are adjacent to large ponderosa and Washoe pine 

should reduce the chance of mountain pine beetles successfully attacking these trees.  In areas of pure 

lodgepole pine, approximately 1/5 of the project area, thinning treatments should emphasize species, age, 

size and spatial diversity to reduce stand hazard.  In general, pure lodgepole pine stands should be thinned 

to SDI levels below 170, combined with a reduction in the average tree diameter, to reduce their 

susceptibility to bark beetle attacks (Cochran and Dahms 2000).  Reducing the number of lodgepole pine 

> 8-9” dbh within the stands and retaining other species such as smaller diameter whitebark pine and all 

white fir where they exist will make thinning treatments even more effective in preventing future bark 

beetle caused tree mortality.   

 

Some literature and case studies have shown that thinning lodgepole pine stands to reduce the level of 

mountain pine beetle caused mortality in the face of an outbreak can be ineffective.  For example, the 

mortality rate can be very high in thinned stands when they are adjacent to dense mountain pine beetle 

infested stands (B. Hostetler, FHP unpublished data, 2008).  However, recent analysis by Region 6 FHP 

(A. Eglitis, personal communication, 2010) indicates that low hazard stands (lodgepole stands with a low 

density of larger diameter trees) tend to escape high levels of mortality if they are located at least 1,500 

meters from infested stands. Since the HFFHP area is relatively isolated and mostly > 1,500 meters away 

from the larger outbreak area, thinning treatments in lodgepole pine stands have a higher probability of 

being effective if implemented within the next 1 - 3 years.  Removal of most of the lodgepole pine in 

areas with high concentrations of ponderosa and Washoe pine should also have a high probability of 

success in reducing the amount mountain pine beetle caused mortality in these two species.  As 

previously reported, most sites within the mixed conifer portions of the HFFHP are fully stocked with 
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Washoe pine, ponderosa pine, white fir and aspen.  This provides the opportunity to significantly reduce 

the amount lodgepole pine within the stand, reduce overall stand density to a sustainable level, increase 

species diversity and still meet other management objectives such as maintaining canopy cover for 

wildlife and preserving the old growth Washoe and ponderosa pine component. 

 

When planning thinning treatments, it should be recognized that the target stand density is an average to 

be applied across the landscape and some variability may be desired.  Individual high value trees, such as 

mature pines, should benefit by having the stocking around them reduced to lower levels.  This could be 

accomplished through general stand thinning or in combination with radial thinning where most adjacent 

trees are removed.  Removing competing trees within approximately 50 feet of large diameter (>26” dbh) 

pines combined with stand level thinning has resulted in a measured increase in annual increment growth 

in old growth ponderosa and Jeffrey pine on the Lassen National Forest (D. Cluck, FHP unpublished data, 

2010).  Lower stocking levels are also appropriate for second growth ponderosa and Washoe pine stands.   

Allowing for denser tree spacing and pockets of higher canopy cover may be desirable around potential 

wildlife trees, such as forked and/or broken-topped trees.  When implementing thinning treatments, 

retaining more drought tolerant species such as ponderosa and Washoe pine over white fir will make 

stands more resilient to disturbance agents including the potential for high levels of fir engraver beetle 

caused white fir mortality during periods of drought (Egan et al 2010).  When selecting trees for removal, 

preference should be given to trees heavily infected with dwarf mistletoe, root disease and/or trees 

infested with bark beetles. 

 

In addition to increasing the health and vigor of individual trees, thinning can also change the 

microclimate of the stand, creating a less favorable environment for bark beetle pheromone 

communication.  Opening up the canopy creates convection currents and air turbulence through increases 

in soil temperature as well as increasing wind speed (Bartos and Amman 1989, Amman and Logan 1998).  

This prevents bark beetle pheromone plumes from concentrating under the canopy and remaining in close 

proximity to individual trees or groups of trees. 

 

Whitebark pine regeneration within the proposed treatment areas will likely be impacted by harvest 

activities.  Felling and skidding logs and biomass material within the stands will likely injure some 

whitebark pine seedlings and saplings resulting in deformity and/or mortality.  The level of injury that 

may occur, and the response of whitebark pines to these injuries, will likely be highly variable within the 

treatment units.  To minimize the risk of injury, small leave groups could be established around and skid 

trails could be designated away from high concentrations of whitebark pine regeneration.     

 

Individual tree protection 

 

In the event that thinning treatments cannot be implemented before mountain pine beetle pressure 

threatens old growth Washoe and ponderosa pines, a couple options exist for single-tree protection; 

spraying insecticides or applying anti-aggregation pheromones on individual trees.   

 

Only the application of insecticides has proven to be a consistent method for preventing bark beetle 

attacks as anti-aggregation pheromones are still mostly experimental, especially for the protection of 

ponderosa pine.  For insecticide applications to be effective, selected high value trees in the HFFHP area 

would need to be treated with a registered pesticide by spraying the entire bole to the point of saturation.  

Trees would need to be treated prior to June of the year of application to be protected before the first 

beetle flight.  Insecticide treatments can provide protection up to two years against bark beetle attacks so 

multiple applications may be required to protect trees through the duration of the current mountain pine 

beetle outbreak.   

 

For old growth Washoe and ponderosa pines within and older cone producing whitebark pines outside of 

the HFFHP it may be possible to test the anti-aggregation pheromone, verbenone, on an experimental 

basis.  Verbenone pouches placed on high value whitebark pine have shown some success in fending off 

mountain pine beetle attacks in the north Warner Mountains on the Fremont National Forest (A. Eglitis, 
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personal communication, 2010).  Verbenone is not currently registered in California so an experimental 

use permit would need to be obtained before any application. 

 

Forest Health Protection can assist with both of these single-tree protection options and funding may be 

available on a competitive basis through the western bark beetle program.    

 

Considerations for prescribed fire 

 

Fire scars on large diameter Washoe and ponderosa pine trees, stumps and logs are evident throughout 

much of the HFFHP suggesting that a historic frequent fire regime played an important ecological role in 

maintaining a more open pine dominated landscape.  Fire exclusion in the area has now facilitated an 

increase in the abundance of white fir and lodgepole pine.  Favoring the retention of Washoe and 

ponderosa pine during thinning operations and reintroducing frequent underburns will be important for 

moving the landscape toward a more resilient condition.  This type of ecological restoration approach 

would also be consistent with the Region 5 Ecological Restoration Strategic Priority.  

 

The presence of whitebark pine regeneration within these fire-adapted Washoe and ponderosa pine stands 

creates a management conflict where actions that benefit one or more tree species may be detrimental to 

another.  Reintroducing fire into this area will benefit the Washoe and ponderosa pine by reducing surface 

and ladder fuels and creating opportunities for natural regeneration.  However, underburning will also kill 

many seedling and sapling whitebark pines that have mostly established in the absence of fire.  If 

whitebark pine becomes listed under the Endangered Species Act, legal requirements will likely dictate 

how whitebark pine is treated in this area. 

 

If prescribed fire is used as a follow-up treatment to stand thinning, unacceptable levels of large diameter 

pine mortality may occur depending on management objectives.  This mortality most often occurs as a 

direct result of cambium or crown injury to individual trees during the fire.  Mature Washoe and 

ponderosa pines are susceptible to mortality during prescribed burns because of the deep duff and litter 

that has accumulated at their base in the absence of fire.  These duff mounds typically burn at a slow rate, 

while maintaining lethal temperatures, causing severe cambium injury.  To protect individual large 

diameter pine from lethal cambium injury, raking the duff away from the bases of these trees before 

burning (within 24” of the bole and down to mineral soil) is recommended.   

 

Healthy Forest Restoration Act 

 

In order to achieve the desired objective of reducing the impacts of mountain pine beetle on these stands, 

it is still recommended that the District utilize provisions of the Healthy Forest Restoration Act (HFRA) 

to implement the thinning treatments as soon as possible.  Section 102(a)(4) of the HFRA authorizes 

expedited vegetation management projects on National Forest Lands where an insect epidemic exists and 

poses a significant threat to an ecosystem component or forest resource.  This project area meets the two 

requirements of this HFRA Section.  The first requirement is met by the current mountain pine beetle 

outbreak, and associated tree mortality, which is well documented throughout the entire Warner Mountain 

range.  Infested areas immediately adjacent to the project area have expanded and intensified over the past 

four years and pose a high risk, or threat, to stands in the Homestead project area.  The second 

requirement is met by the overstocked conditions and the high number of larger diameter (> 8-9” dbh) 

lodgepole pine within the project area combined with the current drought, which has put these stands in a 

high hazard condition (i.e. extremely susceptible to successful mountain pine beetle attacks).  Without 

project implementation, there exists a high probability that these stands, including the old growth 

ponderosa and Washoe pine component, will be significantly impacted, experiencing high levels of 

mountain pine beetle caused tree mortality over the next few years.  

 

 

 



 11 

If you have any questions regarding this report and/or need additional information please contact me at 

530-252-6431 or dcluck@fs.fed.us. 

 

/s/ Danny Cluck      

 

Daniel R. Cluck       

Entomologist       

NE CA Shared Services Area     

 

cc:   Anne Mileck, Devils Garden RD 

Bill Reading, Devils Garden RD 

Bill Moore, Modoc SO 

Forest Health Protection, Regional Office 

mailto:dcluck@fs.fed.us
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Insect and Disease Information 

 
 

Mountain pine beetle 
 

The mountain pine beetle, Dendroctonus ponderosae, attacks the bole of ponderosa, lodgepole, sugar and 

western white pines larger than about 8 inches dbh.  Extensive infestations have occurred in mature 

lodgepole pine forests.  Group killing often occurs in mature forests and young overstocked stands of 

ponderosa, sugar and western white pines. 

 

Evidence of Attack 

The first sign of beetle-caused mortality is generally discolored foliage.  The mountain pine beetle begins 

attacking most pine species on the lower 15 feet of the bole.  Examination of infested trees usually reveals 

the presence of pitch tubes.  Pitch tubes on successfully infested trees are pink to dark red masses of resin 

mixed with boring dust.  Creamy, white pitch tubes indicate that the tree was able to "pitch out" the beetle 

and the attack was not successful.  In addition to pitch tubes, successfully infested trees will have dry 

boring dust in the bark crevices and around the base of the tree.  Attacking beetles carry the spores of 

blue-staining fungi which develop and spread throughout the sapwood interrupting the flow of water to 

the crown.  The fungi also reduces the flow of pitch in the tree, thus aiding the beetles in overcoming the 

tree.  The combined action of both beetles and fungi causes the needles to discolor and the tree to die. 

 

Life Stages and Development 

 

The beetle develops through four stages: egg, larva, pupa and adult.  The life cycle of the mountain pine 

beetle varies considerably over its range.  One generation per year is typical, with attacks occurring from 

late June through August.  Two generations per year may develop in low elevation sugar pine.   Females 

making their first attacks release aggregating pheromones.  These pheromones attract males and other 

females until a mass attack overcomes the tree.  The adults bore long, vertical, egg galleries and lay eggs 

in niches along the sides of the gallery.  The larvae feed in mines perpendicular to the main gallery and 

construct small pupal cells at the end of these mines where they pupate and transform into adults. 

 

Conditions Affecting Outbreaks 
 

The food supply regulates populations of the beetle.  In lodgepole pine, it appears that the beetles select 

larger trees with thick phloem, however the relationship between beetle populations and phloem thickness 

in other hosts has not been established.  A copious pitch flow from the pines can prevent successful 

attack.  The number of beetles, the characteristics of the tree, and the weather affect the tree's ability to 

produce enough resin to resist attack.  Other factors affecting the abundance of the mountain pine beetle 

include nematodes, woodpeckers, and predaceous and parasitic insects.  As stand susceptibility to the 

beetle increases because of age, overstocking, diseases or drought, the effectiveness of natural control 

decreases and pine mortality increases. 
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Fir Engraver 
 

The fir engraver attacks red and white fir in California.  Fir engraver adults and developing broods kill 

true firs by mining the cambium, phloem, and outer sapwood of the bole, thereby girdling the tree.  Trees 

greater that 4” in diameter are attacked and often killed in a single season.  Many trees, weakened through 

successive attacks, die slowly over a period of years.  Others may survive attack as evidenced by old 

spike-topped fir and trees with individual branch mortality.  Although many other species of bark beetles 

cannot develop successful broods without killing the tree, the fir engraver beetle is able to attack and 

establish broods when only a portion of the cambium area has been killed. 

 

Evidence of Attack 
 

Fir engravers bore entrance holes along the main stem, usually in areas that are > 4” in diameter.  

Reddish-brown or white boring dust may be seen along the trunk in bark crevices and in spider webs.  

Some pitch streamers may be indicative of fir engraver attacks; however, true firs are known to stream 

pitch for various reasons and there is not clear evidence that pitch streamers indicate subsequent tree 

mortality or successful attack.  Resin canals and pockets in the cortex of the bark are part of the trees 

defense mechanism.  Beetle galleries that contact these structures almost always fail to produce larval 

galleries as the adults invariably abandon the attack.  Pitch tubes, often formed when bark beetles attack 

pine, and are not produced on firs. 

 

Adults excavate horizontal galleries that engrave the sapwood; the larval galleries extend at right angles 

along the grain.  Attacks in the crown may girdle branches resulting in individual branch mortality or 

"flagging".  Numerous attacks over part or the entire bole may kill the upper portion of the crown or the 

entire tree.  A healthy tree can recover if sufficient areas of cambium remain and top-killed trees can 

produce new leaders.  The fir engraver is frequently associated with the roundheaded fir borer and the fir 

flatheaded borer. 

 

Life Stages and Development 
 

In the summer, adults emerge and attack new host trees.  The female enters the tree first followed by the 

male.  Eggs are laid in niches on either side of the gallery.  Adult beetles carry the brown staining fungi, 

Trichosporium symbioticum, into the tree that causes a yellowish-brown discoloration around the gallery.  

The larvae mine straight up and down, perpendicular to the egg gallery.  Winter is commonly spent in the 

larval stage, with pupation occurring in early spring.  In most locations, the fir engraver completes its life 

cycle in 1 year; however at higher elevations 2 years may be required. 

 

Conditions Affecting Outbreaks 
 

Fir engravers bore into any member of the host species on which they land but establish successful 

galleries only in those that have little or no resistance to attack.  Populations of less aggressive species 

like fir engraver are likely to wax and wane in direct relationship to the stresses of their hosts.  Drought 

conditions often result in widespread fir mortality; however, attempting to determine when outbreaks will 

occur is difficult.  Lowered resistance of trees appears to be a contributing factor.  Overstocking and the 

increased presence of fir on sites that were once occupied by pine species may also contribute to higher 

than normal levels of fir mortality.  Several insect predators, parasites and woodpeckers are commonly 

associated with the fir engraver and may help in control of populations at endemic levels. 
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Dwarf Mistletoe 
 

Dwarf mistletoes (Arceuthobium spp.) are parasitic, flowering plants that can only survive on living 

conifers in the Pinaceae.  They obtain most of their nutrients and all of their water and minerals from their 

hosts.   

 

Dwarf mistletoes spread by means of seed.  In the fall the fruit ripen and fall from the aerial shoots.  The 

seeds are forcibly discharged.  The seed is covered with a sticky substance and adheres to whatever it 

contacts.  When a seed lands in a host tree crown, it usually sticks to a needle or twig, where it remains 

throughout the winter.  The following spring the seed germinates and penetrates the twig at the base of the 

needle.  For the next 2-4 years, the parasite grows within the host tissues, developing a root-like system 

within the inner bark and outer sapwood, and causing the twig or branch to swell.  Aerial shoots then 

develop and bear seed in another 2-4 years. 

 

Dispersal of dwarf mistletoe seeds is limited to the distance the seeds travel after being discharged.  From 

overstory to understory, this is usually 20 to 60 feet, but wind may carry them as far as 100 feet from the 

source.  A rule of thumb is that the seeds can travel a horizontal distance equal to the height of the highest 

plant in an infected tree.  There is some evidence that long distance spread of dwarf mistletoe is 

occassionaly vectored by birds and animals. 

 

Vertical spread within tree crowns of most dwarf mistletoes is limited to less than one foot per year 

because of foliage density.  Because of the thin crowns of gray pine, however, the vertical rate of spread 

has been measured as being greater than 2 feet per year.  This rate of spread equalled or exceeded the rate 

of height growth of infected trees. 

 

Dwarf mistletoes are easy to identify because they are generally exposed to view within a tree's crown.  

Signs of infection include the yellow-green to orange mistletoe plants, basal cups on a branch or stem 

where the plants were attached and detached plants on the ground beneath an infected tree.  Symptoms 

include spindle-shaped branch swellings, witches' brooms in the lower crown, and bole swellings. 


