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CHAPTER 3.  LANDSCAPE DISTURBANCES 


Insect and Disease 


Introduction 


Most insects and diseases in forest cover types are natural components of the ecosystem and play 
important ecological roles.  Tree mortality and other impacts of insects and diseases regulate 
forest vegetation composition, influence stand density and structure; provide wildlife habitat in 
dead and dying trees; and contribute nutrients to soils.  Insects are also food for birds and other 
wildlife.   


At low levels of infestation individual trees are weakened and killed, resulting in small scale 
changes affecting limited areas.  Under certain conditions such as stand maturity, overcrowding, 
drought, blowdown, and poor site conditions, populations of forest insects and pathogens can 
increase, resulting in widespread mortality. 


This assessment provides:  1) General descriptions of the organisms that impact forest cover 
types in and around the Grand Mesa, Uncompahgre, Gunnison (GMUG), and San Juan (SJ) 
National Forests (NF); 2) Current insect and disease conditions at the Subregional, Landscape, 
and Geographic Area (only for GMUG) scales; and 3) Vulnerability to future insect and disease 
infestations at the Landscape and Geographic Area (only for GMUG) scales. 


Dominant Insect/Pathogen Organisms by Cover Type 


Aspen 


Black target canker (caused by Ceratocystis fimbriata Ellis & Halst.) Sacc.), Cryptosphaeria 
canker (Cryptosphaeria populina Ces. & De Not), Cytospora canker (Cytospora chrysosperma 
(Pers.) Fr.), sooty bark canker (Encoelia pruinosa (Ellis & Everth.) Torkelson & Eckblad), aspen 
trunk rot (Phellinus tremulae (Bondartsev) Bondartsev & Borisov in Bondartsev) and white 
mottled rot (Ganoderma applanatum (Pers.) Pat.) are present in mature stands (R. Mask, 
personal communication).  Cankers infect susceptible trees, enlarge, and eventually girdle and 
kill the infected tree (DeByle and Winokur 1985).  Aspen forests over 110 years old have a high 
susceptibility to decline from pathogen-related mortality .  Root disease and stem decay can lead 
to root failure and windthrow. Root disease can dramatically reduce suckering following 
disturbance (DeByle and Winokur 1985), and therefore stands with root disease may deteriorate 
to the point that regeneration is poor following disturbance. Cankers and root diseases can cause 
a stand to decline to the extent aspen clone regeneration is also inhibited.   


Two aspen leaf blights can be an aesthetic problem, especially during wet springs (e.g., 1995):  
ink spot (Ciborinia whetzelii Seaver) and Marssonina populi.  Shepherd’s crook (Venturia 
macularis (Fr.) Müll. & Arx.) (T. Eager, personal communication) affects aspen regeneration.  
Also occurring in southwest Colorado are aspen leaf rust (Melampsora medusae Thuem), aspen 
borer (Saperda calcarata Say), bronze aspen borer (Agrilus liragus Barter & Brown) and 
defoliators such as western tent caterpillar (Malacosoma californicum Packard) and large aspen 
tortrix (Choristoneura conflictana (Walker)).  Defoliations do not usually result in tree mortality.  
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However, epidemics of western tent caterpillar can result in complete defoliation for multiple 
years resulting in stand conversion to young aspen or accelerated succession towards shade-
tolerant conifers (Kulakowski and Veblen 2004).  The frequency of epidemics in southwest 
Colorado is 10 to 20 years, with single epidemics lasting more than 10 years (Kulakowski and 
Veblen 2004). 


Douglas-fir/Mixed Conifer 


Three insect species can affect Douglas-fir:  Douglas-fir beetle (Dendroctonus pseudotsugae 
Hopk.), western spruce budworm (Choristoneura occidentalis Freeman), and fir engraver beetle 
(Scolytus ventralis LeConte)).  Douglas-fir beetle infests and kills Douglas-fir.  At low or 
endemic levels, beetles attack highly stressed trees, such as windfall, defoliated or fire-scorched 
trees.  However, if the susceptible trees are abundant, beetle populations can increase rapidly and 
expand to adjacent healthy trees, particularly those in mature, dense stands (Schmitz and Gibson 
1996; McMillin and Allen 2000).  Outbreaks in standing trees last from two to four years, with 
the longest durations coinciding with drought (Schmitz and Gibson 1996).  Douglas-fir beetle 
will also attack trees in stands previously defoliated by western spruce budworm (Harris et al. 
2001).   


Western spruce budworm, though found on spruce, prefer Douglas-fir and the true firs of the 
Douglas-fir, mixed conifer, and spruce/fir forests.  The multi-layered stand structure of the 
Douglas-fir forests make them vulnerable to continued western spruce budworm attacks.  
Western spruce budworm feeds on new foliage, seeds, and cones, with regeneration and young 
stands particularly susceptible to deformity and death (Fellin and Dewey 1982).  When an 
outbreak persists over years, complete defoliation results in decreased growth, tree deformity, 
top-kill, and tree mortality for even mature trees.  Defoliations also increase susceptibility to 
other insects and pathogens. A long-term attack of budworm can shift the tree species 
composition of the affected stand to non-host or less susceptible species (Dahms and Geils 
1997).  Budworm outbreaks occur at intervals of 20 to 35 years.  There has been no typical 
pattern in epidemic duration or spread, with some lasting for a few years and subsiding and 
others lasting for decades, while some epidemics spread over large areas and others did not 
spread (Fellin and Dewey 1982).   


On the San Juan NF, Douglas-fir is often part of a mixed conifer cover type in association with 
ponderosa pine and white fir in warm, dry environments (D. Dallison, personal communication).  
In this mixture, the Douglas-fir and white fir are susceptible to fir engraver beetle.  Drought, root 
disease (see below), and severe defoliation by western spruce budworm exacerbate infestations 
of the fir engraver beetle.  Fir engraver attacks are correlated with logging; when engraver 
populations are high, harvesting activities should be confined to mid-August to December 
(Edmonds et al. 2000).  Fir engravers attack by chance rather than because of particular host 
characteristics (Ferrell 1991). 


Several diseases are found in mixed conifer stands: Armillaria (Armillaria ostoyae (Romagnesi) 
Herink), Annosus (Heterobasidion annosum (Fr.) Bref.), Douglas-fir dwarf mistletoe 
(Arceuthobium douglasii Englem.; see dwarf mistletoe description in Lodgepole Pine section 
below).  Armillaria and Annosus are the primary root diseases found in the true firs of the mixed 
conifer stands.  Both diseases cause structural root damage by decaying large, woody roots.  
Armillaria root disease is distributed worldwide with a huge host range (Edmonds et al. 2003).  
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In western North American forests, Armillaria ostoyae is the dominant species (Shaw and Kile 
1991), and, in the drier inland forests, A. ostoyae is an aggressive pathogen causing tree 
mortality, especially under drought conditions.  Symptoms of Armillaria include reduced leader 
growth, tree decline, thinning foliage, and excess cone crops (Edmonds et al. 2000).  Armillaria 
frequently forms complexes with bark beetles, impacting thousands of hectares of Douglas-fir, 
true fir and pine forests in the Subregion (see subalpine fir decline discussion).   


Annosus root disease is widely distributed in the northern hemisphere and has many symptoms 
in common with Armillaria, such as reduced height growth, thinning foliage, distress cones, tree 
decline, etc (Edmonds et al. 2000).  In resinous trees such as pines, Annosus tends to kill trees 
outright by girdling, whereas in spruces and firs, it causes root and butt rot leading to stem 
breakage or windthrow.  Weakened trees in either case can become susceptible to bark beetle kill 
(Edmonds et al. 2000). 


Red ring rot is a trunk rot most often occurring on Engelmann spruce in southern Colorado, 
though other conifer hosts are common as well.  Sporophores are produced on living trees and 
may provide a general guide to the amount and distribution of internal decay within one tree 
species and region. Sporophores often develop adjacent to branch stubs and, in cases of extensive 
infection, may form more or less along the length of the bole. Decay can progress from the 
heartwood to the sapwood and cause tree death ( source: Canadian Forest Service website search 
for Phellinus pini: 


http://www.cfl.scf.rncan.gc.ca/imfoc-idwcf/fichemaladie_e.asp?id=1000004l).   


Indian paint fungus (Echinodontium tinctorium Ellis & Everh.) is less extensive but present in 
southwest Colorado (R. Mask personal communication) 


Gambel Oak 


Oak leaf roller (Tortrix spp.) and oak looper (Lambdina fiscellaria somniaria Hulst) are 
defoliators.  Western oak looper larvae are about one inch long and light brown with black spots 
when mature. They move in a characteristic "looping" or measuring-worm fashion. The adult 
moth is yellowish to dark brown. Severe infestations are rare, but can result in almost total 
defoliation of trees. No permanent damage is done by occasional outbreaks (source:  Washington 
State University Cooperative Extension website http://pep.wsu.edu/hortsense/scripts/query/ 
displayProblem.asp?problemID=479&tableName=plant).  


Lodgepole Pine 


Three insect and disease organisms are common and destructive to lodgepole pine:  dwarf 
mistletoe (Arceuthobium americanum Nutt.), mountain pine beetle (Dendroctonus ponderosae 
Hopkins), pine engraver beetles (Ips pini), and comandra blister rust (Cronartium comandrae 
Peck).   Dwarf mistletoes are parasitic plants without true leaves.  They take up nutrients, water, 
and carbohydrates from their hosts, in this case lodgepole pine, which stresses the tree leading to 
reduced growth and sometimes mortality (Edmonds et al. 2000).   Wildfire is the most important 
factor affecting the presence and distribution of dwarf mistletoe, particularly in lodgepole pine in 
the Rocky Mountains where wildfires tend to reestablish seral lodgepole pine stands, but fire 
behavior is patchy, allowing live infected trees to reinfect regenerating stands (Edmonds et al. 
2000).  
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Mountain pine beetle outbreaks occur in lodgepole pine and ponderosa pine forests throughout 
the Central Rocky Mountain region (Schmid and Mata 1996).  Outbreaks for lodgepole pine 
frequently develop in stands that contain well-distributed, large-diameter (> eight inches) trees 
with an average age of >80 years compared with outbreaks for ponderosa pine, which occur in 
stands of pole-sized trees of higher density (Amman et al. 1989; 
www.fs.fed.us/r2/fhm/bugcrud/silvmpb.htm).   Because the beetle selectively kills the larger 
trees, in lodgepole pine stands and probably in dense ponderosa pine stands, there are shifts in 
productivity to subcanopy and understory species, further more, in mixed stands, outbreaks may 
result in shifts in canopy dominance to other tree species (Romme et al. 2003a).  See Ponderosa 
Pine section below for further description of mountain pine beetle in general. 


See Ponderosa Pine section below for description of pine engraver beetle and camandra blister 
rust. 


Pinyon/Juniper  


Five major insect and disease agents operate in the pinyon-juniper woodlands cover type in 
Colorado:  black stain root disease (caused by Leptographium wagneri var. wageneri (Kendrick) 
M.J. Wingfield), Armillaria root disease (see description in the Douglas-fir/Mixed Conifer 
section above), pinyon pine dwarf mistletoe (Arceuthobium divaricatum Englem.; see dwarf 
mistletoe description in the Lodgepole Pine section above), and pinyon Ips beetle (Ips confuses 
LeConte).  Black stain root disease infects and kills pinyon trees of all sizes and age classes 
except seedlings.  Mortality centers usually begin with a single tree or small patch of trees and 
spread outwards, creating patches of dead trees of less than 0.5 acre.  These outbreaks are usually 
self-limiting. The disease tends to be most severe in dense stands at higher elevations on good 
sites that are relatively cool and moist with deep soils (Landis and Helburg 1976).  The pathogen 
is likely to persist in an area as long as susceptible hosts remain.  Junipers are not affected.  
Black stain creates patchy mosaics of various successional stages of pinyon-juniper and juniper 
woodlands. 


The pinyon Ips beetle is a bark beetle that kills predominantly large or medium sized pinyon 
trees.  At endemic levels infestations begin with a single tree or small patch of trees and spread 
outward creating semi-circular patches of dead trees. Dense stands are more likely to have 
endemic populations.  This species can produce up to four broods a year and is capable of 
spreading quickly.  As a result of ips beetle activities, a pattern of mixed successional stages of 
woodlands develops on the landscape (Romme et al. 2003b). 


Black stain and Ips often act in concert, resulting in pinyon decline.  Drought is a stress factor 
that greatly increases trees susceptibility to pinyon decline, and large areas can be affected 
(Harris et al. 2001). Clearing trees for development has also compounded this situation, with the 
dead and dying trees providing suitable brood material for the beetles and adding additional 
stresses on native forests (Harris et al. 2002).  Vegetation management activities designed to 
reduce fuels under the National Fire Plan are also creating increased amounts of slash that 
provides suitable sites to Ips beetle colonization (Harris et al. 2002).   


Less extensive but present in Colorado are juniper true mistletoe (Phoradendron juniperinum 
Viscaceae), Gymnosporangium stem rust of juniper (Gymnosporangium spp.), pinyon pitch moth 
(Vespamima spp.), and pinyon twig beetle (Pityophthorus spp.).   
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Ponderosa Pine 


Three insects are common or particularly damaging to ponderosa pine:  mountain pine beetle 
(Dendroctonus ponderosae Hopkins), western pine beetle (D. brevicomis LeConte), and pine 
engraver beetle (Ips pini Say).  At endemic levels, mountain pine beetle kills occasional 
ponderosa pine trees or small patches, preferring trees greater than eight inches in diameter, in 
more dense stands.  These conditions increase the competition for light, nutrients, and moisture, 
stressing the trees.  The stress increases the tree’s susceptibility to successful insect attacks. 
Endemic level outbreaks usually affect areas less than 2.5 acres for about 10 years (Romme et al.  
2003).  Similar outbreaks could occur every 20 to 25 years (Roy Mask personal communication).  
When stand conditions are favorable for increases in the beetle population, epidemic levels may 
result and tree mortality can be extensive.  Epidemic outbreaks occur when many simultaneous 
smaller outbreaks grow together.  Drought conditions further stress trees making them more 
susceptible to beetle attacks.  As beetle populations increase, outbreaks can spread across the 
landscape affecting stands of any age and density.  Schmid and Amman (1992) estimated that the 
intervals between successive epidemic mountain pine bark beetle outbreaks might range from 50 
to 100 years, with outbreaks lasting 2-14 years (Schmid and Mata 1996).  


Western pine beetles kill overmature ponderosa pine, particularly those that are senescing, water-
stressed, or infected with root rot.  Drought increases susceptibility, and persistent drought can 
increase pine beetle populations to epidemic levels (Edmonds et al. 2000).   


Pine engraver beetles breed in downed pine under latent population levels, but when populations 
increase they also colonize trees and often create outbreaks that are exacerbated by drought.  Ips 
pini (hosts are ponderosa and lodgepole pine in this area) is the most widespread pine engraver 
beetle in North America.  During latent population levels, scattered single trees are killed, but in 
outbreak years groups of 50 to more than 500 trees may be killed especially in unthinned, young 
stands (Kegley et al. 1997).  Saplings and pole-sized trees and “Drought-stressed ponderosa pine 
in the 60- to 80-year age class, averaging 15 to 20 cm diameter at breast height” are most 
susceptible to attack” (Kegley et al. 1997; Edmonds 2000).  Outbreaks rarely last more than one 
season, however, during extreme droughts, damage may continue for two to three years (Kegley 
et al. 1997).  


Other important disturbance factors in ponderosa pine include:  Armillaria root disease, Annosus 
root disease, ponderosa pine dwarf mistletoe (Arceuthobium vaginatum (Willd.) J. Presl ssp. 
cryptopodium), red ring rot (see Douglas-fir/Mixed conifer section above), ponderosa pine 
needlecast (Davisomycella ponderosae), and comandra blister rust (Cronartium comandrae 
Peck).  Armillaria (see description in Douglas-fir section above) is the most common root 
disease in the Subregion.  Past forest management practices such as fire suppression, which has 
increased stem densities and therefore water stress, and partial cutting of ponderosa pine, which 
has encouraged growth of more susceptible tree species such as Douglas-fir and true firs, has 
increased the incidence of Armillaria (Edmonds et al. 2000).  Annosus root disease (see 
description in Douglas-fir/Mixed conifer section above) is common throughout Region 3 (USDA 
Forest Service 2003) and on the San Juan NF (D. Dallison personal communication), functioning 
as both a pathogen and a saprophyte, with mortality rates highest in young regeneration (USDA 
Forest Service 2003). Parasitic dwarf mistletoe plants reduce growth, deform stems and 
branches, and sometimes cause the death of individual trees.  Dwarf mistletoe is found 
throughout the ponderosa pine cover type, generally occurring in patches of several acres. 
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Thinning and selective timber harvest of affected trees in the ponderosa pine stands keep 
infestations in check.  Little specific information exists about the historic intensity and extent of 
these factors (Romme et al. 2003a).  Dwarf mistletoe also increases susceptibility of individual 
trees to beetles (Romme et al. 2003a).   


In 2000 and 2001 foliage discoloration in ponderosa pine was caused by ponderosa pine 
needlecast (Worrall and Sullivan 2002).  Trees of all sizes seem to be affected, with no more 
effects in any part of the crown over another.  Discoloration was mostly in needles two years old 
or older.  Discolored needles are eventually lost, leading to thin crowns.  This fungal disturbance 
was related to warm, wet spring conditions in previous years followed by hot, dry conditions, 
and there has not been a long-term effect to most affected trees.  


Comandra blister rust is a fungus that grows in the inner bark of lodgepole and ponderosa pines 
in the western U.S.  The fungus causes growth reduction, stem deformity, and mortality.  In 
addition, pines with stem cankers produce significantly fewer cones and seeds than healthy trees.  
The fungus has a complex life cycle.  It infects hard pines but needs an alternate host, an 
unrelated plant, to spread from one pine to another.  Epidemics in the Rocky Mountains are 
thought to occur after slow, moist warm fronts pass during late summer.  This type of weather 
provides optimum conditions for the dispersal of basidiospores.  Generally, however, outbreaks 
are localized. The rust attacks pines of all sizes and ages. Seedlings are the most susceptible and 
are usually killed within a few years by stem cankers. It usually takes much longer to kill older 
pines: 50-year-old cankers have been found on recently killed trees (Johnson 1997). 


Also present but less extensive are: roundheaded pine beetle (Dendroctunus adjunctus 
Blandford), red turpentine beetle (Dendroctunus valens LeConte), roundheaded borer, long horn 
beetle (Cerambycidae), and flatheaded borer, metallic wood borer (Buprestidae).   


Spruce-fir 


Spruce beetle (Dendroctonus rufipennis Kirby) is host specific to Engelmann and blue spruce in 
the assessment area.  At low population levels, spruce beetles are restricted to scattered trees 
weakened by disease, old age, or competition.  Spruce beetle also feeds on windthrown trees.  
Large disturbances like fire or blowdown can allow beetle population buildups, which can then 
spread into unaffected areas, resulting in large scale mortality (Romme et al. 2003a).  Spruce 
beetle epidemics can last approximately 15 years, leading to a massive shift in dominance from 
spruce to fir (Kulakowski and Veblen 2004).  Most susceptible stands are those with an average 
diameter-at-breast-height of 16+ inches, a basal area >150 square feet per acre, more than 65 
percent spruce in the canopy, and located in valley bottoms (Holsten et al. 1999).  “Spruce beetle 
outbreaks cause extensive tree mortality and modify stand structure by reducing the average tree 
diameter, height, and stand density” (Holsten et al. 1999).  Spruce beetle mortality is not easily 
seen in aerial surveys.  


Western spruce budworm (Choristoneura occidentalis Freeman) is a defoliating insect, with the 
caterpillar stage eating new needles as they form.  This insect affects Engelmann and blue 
spruce, subalpine fir and Douglas-fir on this landscape.  See Douglas-fir/Mixed Conifer section 
above for more detailed description. 


Subalpine fir decline is a combination of western balsam bark beetle (Dryocoetes confuses 
Swaine) and Armillaria root disease (Johnson 2002). The root disease contributes to increases in 
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the western balsam bark beetle population by weakening and killing trees through disease or 
associated windthrow, thus providing a susceptible host for the western balsam bark beetle.  
Western balsam bark beetle adults and larvae feed on the phloem layer of inner bark and can lead 
to tree death upon complete girdling (Edmonds et al. 2000). 


True firs are host to the fir engraver beetle (Scolytus ventralis LeConte).  Attacking pole-sized to 
fully mature trees, outbreaks are associated with root pathogens (i.e., Armillaria and Annosum), 
prolonged droughts, and logging (Edmonds et al. 2000).  After drastic thinning from S. ventralis, 
residual fir stands are healthier with an enhanced ability to repel future attacks (Knight and 
Heikkenen 1980; Edmonds et al. 2000).  Where engraver populations are high, harvesting 
activities should be confined between mid-August and December to prevent a buildup in the 
slash piles, and when poorer sites are harvested, reforestation should be done with pine 
seedlingss (Edmonds et al. 2000). 


Armillaria root disease (see description in Douglas-fir/Mixed conifer section above) itself is a 
significant disturbance agent in both spruce and fir.  Small patches of mortality are common in 
spruce/fir, especially in more mature stands.  Gap-phase regeneration patches are created, 
establishing structural heterogeneity in the forest and increasing fuel loading.  Since subalpine fir 
appears to be killed more quickly, especially in concert with western balsam bark beetle, the 
spruce component of the overstory becomes more dominant.  Over many years, this patch-phase 
mortality increases the likelihood of catastrophic disturbance by spruce beetle and fire. 


True firs are also vulnerable to Annosus root disease (see description in Douglas-fir/Mixed 
conifer section above). 


Spruce broom rust (Chrysomyxa arctosaphyli Dietel), fir broom rust (Melampsorella 
caryophyllacearum (DC.) J. Schröt), and red ring rot are also present in spruce/fir stands.  Red 
ring rot (also see discussion in Douglas-fir/Mixed Conifer section above) is common in older, 
larger diameter Engelmann spruce and subalpine fir (Hinds 1977). 


Subregional Scale 


The information presented in this assessment relies on Forest Health Management documents 
(Johnson 1996, 1997; Harris et al. 2001, 2002; Harris 2003), personal communication with NF 
silviculturists, and aerial detection surveys for recent occurrences of insects and diseases  


Recent Insect and Disease Occurrences 


Ground and aerial detection surveys are used to document damage and mortality in forests 
caused by insects and diseases (Rogers et al. 2001).  Aerial surveys do not cover the entire 
subregion every year.  Not all damage from forest insect and pathogen agents is visible during 
aerial surveys, so their results do not include all ongoing activity.  For example, damage from 
spruce beetle is not easily visible from the air, because many affected trees are in the understory.  
Root disease effects are not seen from the air and on-the-ground surveys may be used to confirm 
the causal agent of suspected root disease mortality.  Mistletoe infestations are impossible to see 
in aerial surveys.   


Aggregated aerial survey data for 1994-2003 are displayed in Figure 1 for the Colorado and 
Mexico portion of the Subregional Scale.  The most obvious and widespread insect and disease 
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occurrences are of subalpine fir decline in the central to northern portion of the subregion, 
western spruce budworm in the mountainous areas of the central and southern portion of the 
subregion to the Colorado border, and pinyon decline in southwest Colorado from the 
Uncompahgre Plateau southward (Figure 1).  Many other insects and disease occurrences are 
documented, but they are more limited in extent. 


Within the Subregional Scale boundary, the most recent activity (since 1995) of several and 
disease organisms is noted below. 


• Annosus root disease is common in Region 3 causing scattered mortality in spruce/fir, 
mixed conifer, and ponderosa pine (USDA Forest Service 2003).  Scattered distribution 
of this disease in white fir of the mixed conifer cover type has been noted throughout 
southern Colorado (Johnson 1996, 1997; Harris et al. 2001; Harris et al. 2002).   


• Armillaria root disease is the most common root disease in Regions 2 and 3 and is found 
throughout Region 4 as well (Johnson 1996, 1997; Harris et al. 2001; Harris et al. 2002; 
USDA Forest Service 2003).   Armillaria is one of the key agents contributing to 
subalpine fir decline (along with western balsam bark beetle and other biotic and abiotic 
agents; see below), which accounts for the most tree mortality in the Rocky Mountain 
Region (Harris et al. 2001; USDA Forest Service 2003).  In 1996, subalpine fir damage 
from Armillaria was particularly high at Aspen Mountain, Crested Butte, and 
Powderhorn Ski Areas and on the Uncompahgre Plateau at Ouray Springs, and white fir 
damage was high in the San Juan NF (Johnson 1997).  


• The following aspen diseases are noted:  Shephard’s crook was common on aspen 
regeneration in many areas of Colorado in 1995 (Johnson 1996); black target canker, 
Cytospora, Cryptosphaeria, and sooty bark cankers and white mottled and aspen trunk 
rots were common throughout Colorado from 1995 through 2001 (Johnson 1996, 1997; 
Harris et al. 2001, 2002).  Additionally in 1995, due to the cool, wet conditions in the late 
spring of 1995, aspen leaf blights created great aesthetic concern throughout Colorado 
(Johnson 1996) but declined significantly by 1997 (Harris et al. 2001). 


• Black stain root disease continues as a problem for pinyon in the southwestern corner of 
Colorado (Johnson 1996, 1997; Harris et al. 2001).  In 1995, widespread mortality was 
detected on BLM land just south of Redvale, Colorado (Johnson 1996).  In 1996, private 
land near Colona, Colorado and recreation areas near McPhee Reservoir and at Mesa 
Verde National Park (also areas of concern in 1995) were reported to have mortality 
(Johnson 1996, 1997).  As of 2002, this disease is affecting pinyon in Utah (1,350 acres 
on Dixie and Manti LaSal NFs), in northern New Mexico in two isolated areas, 
contributing to pinyon decline (see below) (USDA Forest Service 2003). 


• Brown cubical root and butt rot (Phaeolus schweinitzii) is common on old Douglas-fir in 
many parts of Region 3, causing defects and contributing to blowdowns (USDA Forest 
Service 2003). 


• Comandra blister rust continues as one of the most common diseases of lodgepole pine in 
northern Colorado (Harris et al. 2001). 
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• An extensive outbreak of Douglas-fir beetle occurred in western Colorado (from Rifle 
west to the Douglas Pass area to the Utah border) and eastern Utah for several years prior 
to and including 1996, but the outbreak was presumed to be declining (Johnson 1997).  In 
southwestern Colorado, Douglas-fir beetles impacted stands previously defoliated by 
western spruce budworm (e.g., on the Saguache RD, Rio Grande NF) and areas scorched 
during spring prescribed burn events (Harris et al. 2001).  Light activity continues in the 
San Juans, north of Durango in approximately 1,700 trees; activity was reported in the 
Dallas Divide area and just west of Vallecito Reservoir (Harris et al. 2001).  Douglas-fir 
mortality caused by Douglas-fir beetles decreased dramatically in Saguache County, 
Colorado in 2001 (Harris et al. 2002).  Activity is anticipated to increase in 2003 for 
many areas of the San Juan and White River NFs from the 2002 wildfires that burned in 
the Douglas-fir forests (Harris 2003; USDA Forest Service 2003).  In northern New 
Mexico, Douglas-fir beetle mortality was detected on the Carson (90 acres) and Sante Fe 
(175 acres) NFs, but decreased overall in the Southwest Region from 3,125 acres to 2,500 
acres between 2001 and 2002 (USDA Forest Service 2003). 


• Dwarf mistletoes caused the “greatest disease losses” in Region 2 (Johnson 1996, 1997 
and Harris et al. 2001) and continue to be the most widespread and damaging pathogens 
in Regions 2, 3 and 4 (USDA Forest Service 2003).  In Colorado, approximately 50 
percent of the lodgepole pine cover type is infested with A. americanum (Johnson 1996, 
1997).  In 1995, sanitation thinning was completed in 11 campgrounds on the Gunnison 
and San Isabel NFs (Johnson 1996).  Areas of concern in Colorado in 1996 for Douglas-
fir dwarf mistletoe (A. doglasii) include:  Columbine Ranger District (RD), San Juan NF; 
Mountain Lion Lookout area, Saguache RD, Rio Grande NF; and Long Creek on the 
Uncompahgre Plateau, Uncompahgre NF (Johnson 1997).  For A. vaginatum subsp. 
crytopodium (ponderosa pine dwarf mistletoe), silvicultural control projects in 1995 and 
1996 for Colorado are funded on the Southern Ute Reservation and the Salida RD, San 
Isabel NF (Johnson 1996, 1997).  As a result of mild winters and periods of drought, 
dwarf mistletoes are contributing to mortality of lodgepole, ponderosa, limber, and 
pinyon pines and Douglas-fir throughout the Rocky Mountain Region (Harris et al. 2002; 
Harris 2003).   


• Fall webworm defoliated cottonwoods and boxelder trees along the Arkansas River near 
Salida, Colorado and in Grand Junction, Colorado during the summer of 2001 (Harris et 
al. 2002). 


• Fir broom rust was reported as common throughout the spruce/fir cover type in Colorado 
from 1995 through 2001, causing only minor damage (Johnson 1996, 1997; Harris et al. 
2001, 2002). 


• Fir engraver beetle has almost doubled tree mortality in Region 3 to 13,725 acres in 2002 
from 7,385 acres in 2001, with 2,110 acres of fir mortality on the Carson and Sante Fe 
NFs in northern New Mexico.  Fir mortality in Region 4 has also increased due to this 
beetle, with the Monti LaSal NF in Utah one of the most affected areas (3,150 trees on 
1,000 acres) (USDA Forest Service 2003). 


• Gambel oak discoloration is reported in the aerial survey data for most years, with no 
causal agent identified.  The defoliation associated with this discoloration may have 
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several causes.  Oak has been affected by late frosts during several years.  Oak looper is 
also known to have caused some of the recorded defoliation.  None of this defoliation 
resulted in mortality. 


• Ips confuses caused increasing mortality, in combination with black stain root disease, of 
pinyon pine to the east and south of the Uncompahgre Plateau of CO in 1995 (Johnson 
1996).  I. confuses was reported in pinyon pine on the western slope in 1996, particularly 
west of Durango and south of Montrose, Colorado (Johnson 1997).  In 2000-2001, major 
pinyon pine mortality was occurring in the southwest corner of Colorado centered around 
Mancos and Montezuma Counties (lower Dolores Canyon to the north, McElmo Canyon 
to the west, Mesa Verde to the south, and Hesperus to the east) due to drought/Ips 
combination (Harris et al. 2002).  The 2002 Forest Insect and Disease Conditions in the 
Rocky Mountain Region report stated, “the amount of tree mortality due to Ips continues 
to skyrocket, in combination with dwarf mistletoe infection and drought.”  Pinyon decline 
in the southwestern part of the state extends from Pagosa Springs west to the Four 
Corners area and north to Norwood.  Surveys indicate roughly 50 percent of the pinyon 
forests are dead (Harris 2003; USDA Forest Service 2003).  There are also signs of black 
stain root disease in some pinyon in these areas (USDA Forest Service 2003).  In Region 
3, Ips-caused ponderosa pine mortality was detected in the Sante Fe NF (825 acres) of 
New Mexico, and Ips-caused pinyon mortality was detected on the Carson NF (16,240 
acres) of New Mexico.  Tree mortality from Ips has remained low in Region 4 (USDA 
Forest Service 2003). 


• Mountain pine beetle mortality continued to increase in ponderosa and lodgepole pine, 
particularly on the western foothills of the Arkansas Valley in Colorado in 1996 (Johnson 
1997).  The 1996 aerial detection survey showed that, of the 86 percent of Colorado 
flown, 12,891 trees on 10,879 acres were dead (Johnson 1997).   For 1997 through 1999, 
mountain pine beetle populations and associated pine mortality increased and expanded 
in Colorado for each year, particularly in the Upper Arkansas Valley ponderosa pine 
(Harris et al. 2001).  Large proportions of ponderosa pine at the wildland-urban interface 
between Buena Vista and Salida have had mortality levels as high as 80 percent in some 
stands (Harris et al. 2001).  Mountain pine beetle caused mortality in ponderosa and 
lodgepole pine stands continued to increase in 2000-2001 in the Upper Arkansas Valley 
(Harris et al. 2002).  During 2000-2001 beetle activity was increasing, but not yet at 
outbreak stage, for ponderosa pine stands due west of Monarch Pass of the GMUG, and 
lodgepole pine infestations were taking place in Eagle and Chaffee Counties (Harris et al. 
2002).  During 2002, outbreaks in epidemic proportions were reported for the Upper 
Arkansas Valley (Chaffee County) in Colorado with 67,300 trees killed.  Additionally, 
mountain pine beetle populations are dramatically increasing for Eagle (23,200 trees 
killed) and Saguche (15,600 trees killed) Counties of Colorado in 2002 (Harris 2003).  
Mountain pine beetle-caused mortality of ponderosa pine has also increased in Region 3, 
with Carson and Sante Fe NFs reporting 3,265 and 230 affected acres, respectively 
(USDA Forest Service 2003). 


• Oak leaf roller defoliated large areas of Gambel oak in Colorado on both sides of the 
Continental Divide from 1997 to 1999 (Harris et al. 2001).  Most of the defoliation 
occurred in the late spring and most affected oaks were able to produce a second flush of 
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leaves, which escaped defoliation.  This phenomenon was previously unrecorded. (Harris 
et al. 2001). 


• Pinyon needle scale (Matsucoccus acalyptus) affecting pinyons in areas near Nathrop and 
Buena Vista were observed in 2002 (Harris 2003). 


• Pinyon decline of undetermined cause continued along the Arkansas River near Buena 
Vista, Colorado; neither black stain root disease or Ips spp. were contributing to the 
mortality (Harris et al. 2001). 


• Ponderosa pine needlecast started as widespread in the Target Tree Campground, San 
Juan NF in 1996 (Johnson 1997).  In 2000 and 2001, foliage discoloration of ponderosa 
pine has increased in severity each year since it was noted in 1999 on the San Juan NF 
(Harris et al. 2002).  By 2002, the needlecast was discoloring foliage of ponderosa pines 
across the San Juan, Grand Mesa, Uncompahgre, and Gunnison NFs (USDA Forest 
Service 2003). 


• A spruce beetle epidemic occurred in the 1940s in the White River, Grand Mesa, 
Arapaho and Routt National Forests in Colorado, killing 4.3 billion board feet of timber 
(Roy Mask, personal communication; Massey and Wygant 1954 cited in Kulakowski and 
Veblen 2004).  This outbreak lead to salvage harvests between 1955, peaking in 1957 
into the 1960s on the southern portion of the Uncompahgre NF on the Norwood District 
(USDA Forest Service 1979).  More recently, spruce beetle populations were building in 
Colorado in Conejos, Garfield, and Eagle counties in 1999.  In 2001, the Flat Tops of Rio 
Blanco, Garfield, and Moffat Counties in Colorado were experiencing a rise in spruce 
beetle killed trees (3,500 trees in 2001, double that of 2000).  Additionally, scattered 
blowdowns of spruce stands in several areas of the Grand Mesa (i.e., Land’s End area), 
Rio Grande (i.e., near Creede), and White River (i.e., near Triangle Park and the Buford-
Newcastle road corridor) NFs were being attacked, with sanitation efforts underway to 
prevent large-scale outbreaks (Harris et al. 2002).  Population increases continued in 
2002 in Conejos, Mineral, Rio Blanco, and Garfield Counties in Colorado, specifically, in 
the spruce/fir forest type on the Uncompahgre Plateau and Grand Mesa NF portion of the 
GMUG and in the southern San Juan Mountains (Harris 2003).  Weather conditions in 
2002  (i.e., mild winter and warm dry summers) throughout Colorado and southwestern 
United states, in general, were highly conducive to increases in spruce beetle (Harris 
2003).  Region 3 saw significant increases in spruce beetle-caused mortality in 2002, with 
the Carson (1,675 acres) and Sante Fe (2,440 acres) NFs affected in northern New 
Mexico.  Mortality from spruce beetles decreased in Region 4, however the Manti LaSal 
NF of Utah near the Colorado border contained the largest portion of killed trees in 
Region 4 (77,000 acres) (USDA Forest Service 2003). 


• Spruce broom rust was reported as common throughout the spruce/fir cover type in 
Colorado from 1995 through 2001, generally causing only minor damage (Johnson 1996, 
1997; Harris et al. 2001, 2002). 


• Tiger moth (Lophocampa ingens) defoliated leaders of pinyon at Ridgway State Park in 
an unusual case (Harris et al. 2002). 
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• Twig beetles (Pityophthorus spp. and Pityogenes spp.) in large numbers were evident in 
pinyon stands south of Montrose, Colorado between 1997 and 1999. 


• Western balsam bark beetle along with Armillaria root disease are causing mortality 
throughout the spruce/fir cover type of the Colorado Rocky Mountains in 1995 and 1996, 
particularly from Wyoming to Grand Junction and Leadville, Colorado (Johnson 1996, 
1997).  Subalpine fir decline has been the most widespread damage agent detected in the 
region since 1999 (Harris et al. 2001, Harris et al. 2002).  The condition can be found in 
nearly all stands of subalpine fir and can be a significant challenge for forest managers 
(Harris et al. 2002, Harris 2003).  Ten Colorado counties within the Subregional Scale 
boundary had significant subalpine fir decline with >10,000 trees per county killed (i.e., 
Delta, Eagle, Garfield, Gunnison, Mesa, Moffat, Pitkin, Rio Blanco, Routt, and San 
Miguel Counties) (Harris 2003). 


• Significant activity of western pine beetle in New Mexico was detected on the Sante Fe 
NF (2,970 acres).  Aerial surveys from 2003 also detected western pine beetle-caused 
mortality on the Uncompahgre NF in Colorado (372 dead trees on 966 acres). 


• Western spruce budworm continued to cause widespread defoliation throughout forests of 
southern Colorado in 1995 and 1996 (Johnson 1996 and 1997).  Many of the same areas 
have been repeatedly defoliated for almost a decade, leading to Douglas-fir and true fir 
mortality (Johnson 1996).  In 1996 for Colorado, areas between South Fork and Wagon 
Wheel Gap and north of Lake City had reported activity of western spruce budworm 
(Johnson 1997).  In 1998, heavy Douglas-fir defoliation was evident along the Lake Fork 
of the Gunnison River and immediately surrounding Lake City (Harris et al. 2001).  
Counties affected in southern Colorado in 2001 included: Conejos, Hinsdale, La Plata, 
Mineral, Montrose, Ouray, Rio Grande, and Sagauche Counties (Harris et al. 2002).  
Moderate defoliation of Douglas-fir was evident throughout portions of the Rio Grande 
NF in southern Colorado, and defoliation (over 4,000 acres) of subalpine fir and 
Engelmann spruce was detected in the northern San Juan Mountains near Ouray (Harris 
et al. 2001).  As of 2002, this insect has lightly defoliated Engelmann spruce in areas of 
the Sangre de Cristo Mountains in Colorado (Harris 2003).  Defoliation was also detected 
on the Carson (114,680 acres) and Sante Fe (32,075 acres) NFs in northern New Mexico 
within the Subregional Scale (USDA Forest Service 2003). 


• White pine blister rust (Cronartium ribicola) was found in Colorado in 1996 on one 
western white pine nursery tree shipped from Idaho (Johnson 1997).  By 2000/2001, 
limber pine stands in Colorado were experiencing low to moderate infection levels 
(Harris et al. 2002). 
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Figure 1.  Recent insect and disease activity for Colorado and New Mexico portions of the Subregional Scale 
ascertained using aerial detection surveys from 1994-2003.  Other includes:  dead top, Diplodia blight, Douglas-fir 
needlecast, five-needle pine decline, foliage discoloration, Lophoderma needlecast, mistletoe, miscellaneous 
mortality, oak leafroller, ponderosa pine needleminer, twig beetles, unknown, unknown bark beetles, western tent 
caterpillar, and white pine blister rust. 
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Landscape Scale 


San Juan National Forest 


Recent Insect and Disease Occurrences 


The acreage and percent of the San Juan NF covered by the aerial detection surveys since 1994 
are provided in Table 1.  There were no flights over the San Juan NF in 1999, with very limited 
coverage in 1995, 1998, and 2000 and limited coverage in 1994, 2001, and 2002.  Based on 
aerial survey detections, western spruce budworm consists of the largest contiguous areas of 
insect activity across the central portion of the San Juan NF; fir engraver and pine engraver are 
both very prominent across the southern and eastern portions of the Forest, and pinyon decline is 
prominent across the southern and western portions of the Forest, becoming even more 
prominent to the southwest of the Forest (Figure 2).  Smaller patches of aspen defoliation, 
subalpine fir decline, and Douglas-fir beetle are also evident from the aerial survey map (Figure 
2). 


Pinyon decline has shown the most drastic increase over the past decade, with almost six percent 
of the Forest documented to be affected (Table 2).  Douglas-fir beetle, fir engraver, pine engraver 
and western spruce budworm are also on the rise over the past decade, though not to the degree 
of pinyon decline.  Subalpine fir decline has remained relatively constant since 1997 (Table 2). 


Insect and diseases that currently occur or are/were a problem on the San Juan NF include: 


• Aspen—Armillaria root disease and especially Phellinus tremulae are common, causing 
economic loss and mortality in some cases (D. Dallison, personal communication).  Stem 
cankers (e.g., sooty bark, black, Cytospora, etc.) are also common, causing deformity and 
entrance wounds for other pathogens but seldom causing mortality (D. Dallison, personal 
communication).  Additionally, defoliators (i.e., great basin tent caterpillar, large aspen 
tortrix, aspen leaf miner, and forest tent caterpillar) are common at times, however there 
are no large scale outbreaks currently (D. Dallison, personal communication). 


• Douglas-fir/Mixed conifer--Douglas-fir beetle caused notable, scattered mortality from 
Bayfield to Pagosa Springs on the San Juan NF in 1995 and again in 1996 with mortality 
expected to continue (Johnson 1996, 1997).  Currently Douglas-fir beetle activity is high 
with scattered mortality primarily on the eastern-half of the Forest, especially on the dry 
mixed conifer cover type (D. Dallison, personal communication).  Fir engraver beetle is 
widespread on white fir and Douglas-fir primarily on the east side of the Forest due to 
favorable stand conditions (i.e., overly dense stands, drought conditions, chronic western 
spruce budworm defoliation, and root disease) (D. Dallison, personal communication).  
Armillaria and Annosus root diseases are prevalent in the San Juan NF, killing primary 
true firs and Douglas-fir (D. Dallison, personal communication).   In 1996, Armillaria 
caused high white fir damage in the San Juan NF (Johnson 1997).   Douglas-fir dwarf 
mistletoe was a concern in 1996 for the Columbine RD, San Juan NF (Johnson 1997).  
Western spruce budworm infestations have been chronic for the past decade due to the 
drought; most mixed conifer stands show some defoliation with new activity beginning in 
spruce/fir stands as well (D. Dallison, personal communication; Harris et al. 2001).   
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• Ponderosa pine— Ponderosa pine needlecast was widespread in the Target Tree 
Campground, San Juan NF in 1996 (Johnson 1997).  In 2000 and 2001, foliage 
discoloration of ponderosa pine has increased in severity each year since it was noted in 
1999 on the San Juan NF (specifically, from the West Fork of the Dolores River to the 
eastern and southern extent of the Pagosa RD) (Harris et al. 2002).  By 2002 the 
needlecast was discoloring foliage of ponderosa pines across the San Juan, Grand Mesa, 
Uncompahgre, and Gunnison NFs (USDA Forest Service 2003).  Trees have been left in 
a weakened condition, and mortality due to the effects of drought and needlecast has been 
observed, and western pine beetle has been detected in the needlecast-affected areas 
(Harris 2003).  Mountain pine beetle is present on the Forest at endemic levels, with 
some increased activity due to the drought (D. Dallison, personal communication).  
Significant mortality caused by western pine beetle is occurring in the Animas Valley and 
Hermosa Creek drainage, with scattered activity throughout the Forest (D. Dallison, 
personal communication).  Ips pini is beginning to effect lower elevation ponderosa pine 
stands (D. Dallison, personal communication).  Dwarf mistletoe, comandra rust, and 
Armillaria diseases are causing deformities and reductions in growth (estimated around 
20-30 percent reductions in net growth) (D. Dallison, personal communication). 


• Spruce/Fir—In 1996, Annosus root disease was identified in the Vallecito Campground, 
Columbine RD, San Juan NF (Johnson 1997).   There is an upswing in spruce beetle 
populations, which have caused large scale mortality in the past following wind throw 
events (D. Dallison, personal communication).  Western spruce budworm has also begun 
to defoliate understory trees in many spruce/fir stands (D. Dallison, personal 
communication).   


• Pinyon/Juniper—Ips and black stain root disease continue to be widespread in the 
southwest (D. Dallison, personal communication). 
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Figure 2.  Recent insect and disease activity for the San Juan National Forest ascertained using aerial detection 
surveys from 1994-2003.  Other includes: foliage discoloration, miscellaneous mortality, oak leafroller, ponderosa 
pine needleminer, and unknown. 
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Table 1.  Annual aerial coverage of aerial detection surveys for the San Juan National Forest. 


1994 1995 1996 1997 1998 2000 2001 2002 2003 
National Forest Total acreage 


acres % acres % acres % acres % acres % acres % acres % acres % acres %
San Juan 3,765,528 764,985 20 478,692 13 2,026,684 54 2,071,093 55 624,782 17 93,319 2 1,210,394 32 1,316,520 35 2,632,370 70


 


Table 2.  Forest health aerial survey results for the San Juan National Forest from 1994 to 2003.  (note: there were no aerial survey data for  1999) 


1994 1995 1996 1997 1998 2000 2001 2002 2003 


Damage causing agent # of 
dead 
trees 


acres 
affected 


# of 
dead 
trees 


acres 
affected


# of 
dead 
trees 


acres 
affected


# of 
dead 
trees 


acres 
affected


# of 
dead 
trees 


acres 
affected 


# of 
dead 
trees 


acres 
affected


# of 
dead 
trees 


acres 
affected


# of 
dead 
trees 


acres 
affected


# of dead 
trees acres 


affected 
Armillaria -- -- -- -- -- -- 21 8 -- -- -- -- -- -- -- -- -- -- 
Aspen Defoliation -- -- 8 76 na 166 na 1,570 na 64 na 20 na 238 na 3,440 na 2,075 
Douglas-fir beetle 1,017 1,734 188 368 1,076 1,879 2,267 2,163 1,707 1,576 13 7 979 661 4,943 2,600 33,078 11,081 
Douglas-fir engraver 
(Scolytus unispinosus) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 2 4 


Fir engraver (Scolytus 
ventralis) -- -- 976 1,757 638 1,254 946 1,831 5 1 -- -- -- -- -- -- 84,015 31,475 


Ips spp. -- -- 40 31 -- -- -- -- -- -- -- -- -- -- 230 35 2,415 992 
Ips pini (pine engraver) -- -- -- -- -- -- 2 0 -- -- -- -- -- -- -- -- 21,849 16,685 


Mountain pine beetle 1,780 3,480 772 1,680 535 1,617 471 599 97 65 -- -- 647 1,360 3,546 3,884 missing 
data 4 


Oak leafroller -- -- -- -- -- -- -- -- -- -- na 1,567 -- -- -- -- -- -- 
Pinyon decline (includes 
black stain root disease) -- -- -- -- -- -- -- -- na 10,812 na 164 -- -- 2,043 1,811 1,241,985 207,869 


Spruce beetle -- -- 14 6 1 0 79 53 74 33 -- -- 64 153 610 369 359 225 
Subalpine fir decline -- -- 160 106 4,490 2,532 19,241 12,553 2,452 1,018 -- -- 6,962 1,916 5,234 4,317 6,472 2,263 
Western pine beetle -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1,944 5,025 -- -- 
Western balsam bark 
beetle  40 34 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 


Western spruce budworm na 4 -- -- -- -- -- -- -- -- -- -- na 16,489 na 72,817 na 5,214 
Other  -- -- 26 271 -- 1,400 22 1,058 6 5,264 -- -- 191 12,098 -- -- 8,427 1,966 
na = not applicable—mortality was not caused by the specific agent. 


Other = foliage discoloration, mortality, ponderosa pine needleminer, and/or unknown 
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Vulnerability to Future Infestations 


Vulnerabilities to four insects and one disease were modeled using a modification of a process 
described by Hessburg et al. 1999.  The areas shown in Table 3 are not exclusive for the different 
organisms because a tree species can be a host for more than one organism listed.   


For the San Juan NF, western spruce budworm is predicted to impact the greatest area of host 
tree species (977,319 ac; 395,509 ha), with 26 percent of the total San Juan NF area in the high 
and moderate vulnerability rankings (Table 3).  Armillaria (635,396 ac; 257,136 ha) and 
mountain pine beetle (586,142 ac; 237,205 ha) are predicted to have the next largest impact s on 
the San Juan land area, with 17 percent and 16 percent, respectively, of the land area in the high 
and moderate vulnerability rankings.   


Table 3.  Vulnerability ranking for future insect/pathogen infestation for the entire San Juan National Forest 


Vulnerability Ranking 
Organism Units 


High Moderate Low None 
Host Tree Species 


acres 785,966 191,353 892 2,786,761
hectares 318,071 77,438 361 1,127,767Western spruce 


budworm 
% 21 5 <1 74


Douglas-fir, Engelmann spruce, 
Subalpine fir, White fir 


acres 
hectares Spruce beetle 
% 


Engelmann spruce 


acres 146,796 235,943 7,969 3,374,265
hectares 59,406 95,483 3,225 1,365,522Douglas-fir beetle 
% 4 6 <1 90


Douglas-fir 


acres 437,490 148,652 141,140 3,037,691
hectares 177,047 60,158 57,117 1,229,315Mountain pine beetle  
% 12 4 4 81


Ponderosa pine 


acres 303,373 332,023 139,781 2,989,797
hectares 122,771 134,365 56,568 1,209,933Armillaria 
% 8 9 4 79


Blue spruce, Douglas-fir, 
Engelmann spruce, Subalpine fir


Data Not Available at this Time


Figures 3 through 6 display the spatial distribution of the areas vulnerable to future infestations 
of the five modeled insect (missing spruce beetle data) and disease organisms.  High and 
moderate vulnerability rankings for western spruce budworm (Figure 3) and, to a slightly lesser 
degree, Armillaria (Figure 4) are concentrated in the mountainous areas across the entire 
northeast portion of the Forest.   
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Figure 3.  Western spruce budworm (Douglas-fir, Engelmann spruce, subalpine fir, and white fir hosts) 
vulnerability rankings across the San Juan National Forest. 


 


Version: July 10, 2006 







Volume III 
Chapter 3, Insect and Disease, Current Landscape Condition Assessment   Page 20 of 37  


Figure 4.  Armillaria (blue spruce, Douglas-fir, Engelmann spruce, and subalpine fir hosts) vulnerability rankings 
across the San Juan National Forest. 


 


Mountain pine beetle (Figure 5) high and moderate vulnerabilities extend farther west and across 
the entire southern portion of the Forest compared with those of western spruce budworm. 
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Figure 5.  Mountain pine beetle (ponderosa pine host) vulnerability rankings across the San Juan National Forest. 


 


Douglas-fir beetle (Figure 6) high and moderate vulnerability rankings are scattered across the 
entire Forest, but are much less concentrated compared with the other insect and disease 
vulnerabilities. 
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Figure 6.  Douglas-fir beetle (Douglas-fir host) vulnerability rankings across the San Juan National Forest. 


 


For a given host species, there are several cover types that may contain some proportion of that 
host species either in the canopy or understory, which may be vulnerable to insect and/or disease 
infestation.  Table 4 summarizes the areas of each cover type that are vulnerable to the five 
insect/disease organisms listed in Table 3 for the San Juan NF.  Douglas-fir (vulnerable to 
western spruce budworm, Douglas-fir beetle mountain pine beetle, and Armillaria), spruce/fir 
(vulnerable to western spruce budworm and Armillaria), white fir (vulnerable to western spruce 
budworm, mountain pine beetle and Armillaria), ponderosa pine (vulnerable to mountain pine 
beetle), and aspen (vulnerable to western spruce budworm) are the main cover types with 
substantive area in the high and moderate vulnerability rankings.   
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Table 4.  Vulnerability ranking for five modeled insect and disease organisms by forest cover types found within the San Juan National Forest. 


Western spruce budworm 
vulnerability Spruce beetle vulnerability Douglas-fir beetle vulnerability Mountain pine beetle vulnerability 


Cover Type* Units 
High Moderat


e Low None High Moderate Low None High Moderate Low None High Moderate Low None 


acres 125,261 11,780  210,642 22,992 48,205 599
275,88


7 35,810 18,413 99 293,362 


hectares 50,692 4,767 <1 85,244 9,305 19,508 242
111,64


8 14,492 7,451 40 118,720 
Aspen 


% 36 3 <1 61 7 14 <1 79 10 5 <1 84 
acres 547 35  4,130   352 616  3,745 702 251  3,760 
hectares 221 14  1,672   142 249  1,516 284 102  1,522 Blue spruce 
% 12 1  88   7 13  79 15 5  80 
acres 167,139 15,698 12 53,745    107,668 116,640 1,571 10,716 56,845 10,762 83 168,905 
hectares 67,639 6,353 5 21,750    43,572 47,203 636 4,337 23,005 4,355 33 68,354 Douglas-fir 
% 71 7 <1 23    46 49 1 5 24 5 <1 71 


acres 71 1,958  355,343  5s50 2,020
354,80


3  4,571 101,685 251,117 


hectares 29 793  143,803  222 817
143,58


4  1,850 41,151 101,624 
Gambel oak 


% <1 1  99  <1 1 99  1 28 70 


acres  16  444,514     706 169
443,65


4 1,769 8,383 303 434,074 


hectares <1 6  179,889     286 68
179,54


1 716 3,393 122 175,664 
Pinyon/Juniper 


% <1 <1  100     <1 <1 100 <1 2 <1 98 


acres 35,965 7,672  395,204    2,883 33,613 390
401,95


6 331,790 103,825 1,723 1,504 


hectares 14,555 3,105  159,934    1,167 13,603 158
162,66


7 134,271 42,017 697 609 
Ponderosa pine 


% 8 2  90    1 8 <1 92 76 24 <1 <1 


acres 431,644 71,935 105 6,694  12,869 35,361 44
462,10


5 1,691 356  508,331 


hectares 174,681 29,111 43 2,709  5,208 14,310 18
187,00


8 684 144  205,715 
Spruce/Fir 


% 85 14 <1 1  3 7 <1 91 <1 <1  100 
acres 25,111 1,963  23     27,097 8,661 1,969  16,467 
hectares 10,162 794  9     10,966 3,505 797  6,664 White fir 
% 93 7  <1     100 32 7  61 
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Table 4.  continued 


Armillaria vulnerability 
Cover Type* Units 


High Moderate Low None 
acres  427 31,063 316,194
hectares  173 12,571 127,959Aspen 
%  <1 9 91
acres 223 359 3,781 350
hectares 90 145 1,530 142Blue spruce 
% 5 8 80 7
acres 75,189 79,371 67,491 14,544
hectares 30,428 32,121 27,313 5,886Douglas-fir 
% 32 34 29 6
acres   877 356,495
hectares   355 144,269Gambel oak 
%   <1 100
acres   16 444,514
hectares   6 179,889Pinyon/Juniper 
%   <1 100
acres  251 9,972 428,619
hectares  102 4,035 173,457Ponderosa pine 
%  <1 2 98
acres 250,213 236,266 21,498 2,402
hectares 101,258 95,614 8,700 972Spruce/Fir 
% 49 46 4 <1
acres 11,007 15,348 729 13
hectares 4,454 6,211 295 5White fir 
% 41 57 3 <1


* Cover types with host tree species present in mix 
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Grand Mesa, Uncompahgre and Gunnison National Forests 


Recent Insect and Disease Occurrences 


The five geographic areas (Grand Mesa, Gunnison Basin, North Fork Valley, San Juan, and 
Uncompahgre Plateau) of the GMUG administrative unit will be discussed individually in 
greater detail in the following “Geographic Area Scale” section.  Here, it is useful to make 
comparisons between the geographic areas to depict the spatial pattern of aerial detected insect 
and disease occurrences from 1995-2003 across the entire Forest administrative area (Figure 7).   


Subalpine fir decline in all five GAs and western spruce budworm on the Uncompahgre Plateau 
and San Juan GAs are the most densely distributed aerial documentation.  Smatterings of aspen 
defoliation mainly in the northwest GAs and pinyon decline on the Uncompahgre Plateau GA are 
also relatively prominent in the recent aerial documentation of insect and disease occurrences. 


Version: July 10, 2006 







Volume III 
Chapter 3, Insect and Disease, Current Landscape Condition Assessment   Page 26 of 37  


Figure 7.  Recent insect and disease activity on the Grand Mesa, Uncompahgre, and Gunnison National Forests 
ascertained using aerial detection surveys from 1995-2003.  Other includes: foliage discoloration, miscellaneous 
mortality, oak leafroller, ponderosa pine needleminer, and unknown. 
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Vulnerability to Future Infestations 


Vulnerabilities to five insects and two diseases were modeled using a modification of a process 
described by Hessburg et al. 1999.  The areas shown in Table 1 and similar tables in subsequent 
Geographic Area discussions are not exclusive for the different organisms because a tree species 
can be a host for more than one organism listed.   


For the entire GMUG administrative unit, western spruce budworm is predicted to impact the 
greatest area of host tree species (1,293,999 ac; 523,665 ha), with 41 percent of the total GMUG 
area in the high and moderate vulnerability rankings (Table 5).  Spruce beetle is predicted to 
have the second largest impact on the GMUG land area (1,167,056 ac; 472,293 ha), with 33 
percent of the land area in the high and moderate vulnerability rankings.  Douglas-fir beetle is 
predicted to have the least impact on GMUG forest cover types (153,193 ac; 61,995 ha), which is 
only about five percent of the total land area in the high and moderate vulnerability rankings. 


Table 5.  Vulnerability ranking for future insect/pathogen infestation for the entire Grand Mesa, Uncompahgre, and 
Gunnison National Forests administrative unit. 


Vulnerability Ranking 
Organism Units 


High Moderate Low None 
Host Tree Species 


acres 1,020,634 272,331 1,034 1,892,651
hectares 413,038 110,209 419 765,932Western spruce 


budworm 
% 32 9 <1 59


Douglas-fir, Engelmann spruce, 
Subalpine fir 


acres 701,094 352,963 112,999 2,019,594


hectares 283,724 142,840 45,729 817,304Spruce beetle 
% 22 11 4 63


Engelmann spruce 


acres 37,954 115,238 8,338 3,025,119
hectares 15,360 46,635 3,374 1,224,227Douglas-fir beetle 
% 1 4 <1 95


Douglas-fir 


acres 87,716 89,222 23,874 2,985,839
hectares 35,497 36,107 9,662 1,208,331Mountain pine beetle 1 
% 3 3 1 94


Ponderosa pine 


acres 318,109 84,494 5,118 2,778,929
hectares 128,735 34,194 2,071 1,124,597Mountain pine beetle 2 
% 10 3 <1 87


Lodgepole pine 


acres 378,181 29,461 79 2,778,929
hectares 153,045 11,923 32 1,124,597Lodgepole pine dwarf 


mistletoe 
% 12 1 <1 87


Lodgepole pine 


acres 355,554 351,439 131,512 2,348,145
hectares 143,888 142,223 53,221 950,264Armillaria 
% 11 11 4 74


Blue spruce, Douglas-fir, 
Engelmann spruce, Subalpine fir


Figures 8 through 14 display the spatial distribution of the areas vulnerable to future infestations 
of the seven modeled insect and disease organisms.  High and moderate vulnerability rankings 
for western spruce budworm (Figure 8), spruce beetle (Figure 9), and, to a slightly lesser degree, 
Armillaria (Figure 10) are predicted to be relatively evenly distributed across the GMUG.  The 
Uncompahgre Plateau to the west would be the exception with limited distribution of these 
organisms, because the host tree species for these three insect and disease organisms are a much 
smaller component of the landscape. 
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Figure 8.  Western spruce budworm (Douglas-fir, Engelmann spruce, and subalpine fir hosts) vulnerability rankings 
across the Grand Mesa, Uncompahgre, and Gunnison National Forests. 
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Figure 9.  Spruce beetle (Engelmann spruce host) vulnerability rankings across the Grand Mesa, Uncompahgre, and 
Gunnison National Forests. 
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Figure 10.  Armillaria (blue spruce, Douglas-fir, Engelmann spruce, and subalpine fir hosts) vulnerability rankings 
across the Grand Mesa, Uncompahgre, and Gunnison National Forests. 


 


The high and moderate vulnerability rankings for Douglas-fir beetle are located in sparsely 
distributed pockets of Douglas-fir, mostly in the central to southern components of the GMUG 
(Figure 11). 
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Figure 11.  Douglas-fir beetle (Douglas-fir host) vulnerability rankings across the Grand Mesa, Uncompahgre, and 
Gunnison National Forests. 


 


High and moderate vulnerability rankings for mountain pine beetle 1 are concentrated on the 
Uncompahgre Plateau to the west where ponderosa pine, the host species, is a larger component 
of the landscape (Figure 12). 
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Figure 12.  Mountain pine beetle 1 (ponderosa pine host) vulnerability rankings across the Grand Mesa, 
Uncompahgre, and Gunnison National Forests. 


 


In direct contrast to the predicted distribution of mountain pine beetle 1, high and moderate 
vulnerabilities for mountain pine beetle 2 and lodgepole pine dwarf mistletoe are both 
concentrated in the eastern portion of the GMUG, all within the Gunnison Basin GA, where 
lodgepole pine, the host species, is a larger component of the forest cover types. 
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Figure 13.  Mountain pine beetle 2 (lodgepole pine host) vulnerability rankings across the Grand Mesa, 
Uncompahgre, and Gunnison National Forests. 
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Figure 14.  Lodgepole pine dwarf mistletoe (lodgepole pine host) vulnerability rankings across the Grand Mesa, 
Uncompahgre, and Gunnison National Forests. 
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CHAPTER 3.  LANDSCAPE DISTURBANCES 


Forest Health – Gunnison Basin 


Most insects and diseases in forest cover types are natural components of the ecosystem and play 
important ecological roles.  Tree mortality and other impacts of insects and diseases regulate 
forest vegetation composition, influence stand density and structure; provide wildlife habitat in 
dead and dying trees; and contribute nutrients to soils.  Insects are also food for birds and other 
wildlife.   


At low levels of infestation individual trees are weakened and killed, resulting in small scale 
changes affecting limited areas.  When conditions such as stand maturity, overcrowding, 
drought, blowdown, or poor site conditions act independently or in combination to stress large 
groups or stands of tress, populations of forest insects and pathogens can increase in these 
stressed trees, resulting in widespread mortality.  Trees weakened by one organism are often 
susceptible to attacks by other organisms as well. 


This section describes the major insect and disease organisms that affect forest and woodland 
cover types on the Gunnison Basin Geographic Area.  Aerial survey results from 1995 to 2004 
for this geographic area are displayed.  A risk assessment to identify areas of high, moderate and 
low vulnerability to future insect/disease activities has been completed and results are also 
displayed. 


Recent Insect and Disease Occurrences 


Aerial surveys are conducted annually to observe insect and pathogen activity.  Surveys are 
scheduled to cover all areas at least once every three years, with emphasis being given to 
locations with known activity.  There were no flights over the Gunnison Basin GA in 1995, 
1997, or 2003, with very limited coverage (<12 percent of GA area) in 1998, 2001, and 2002.  
Table 1 displays the year over flown, the acres, percentage of Geographic Area, and description 
of areas covered by aerial surveys. 


Table 1.  Aerial Survey Coverage on the Gunnison Basin Geographic Area, 1995 – 2004. 


Year Acres Surveyed % of GA Area Surveyed 
1996 1,336,167 96 Essentially entire GA 
1998 164,585 12 SW quarter of GA 
1999 696,264 50 Southern 2/3s of GA 
2000 580,068 42 Fossil Ridge, Monarch Pass, Cochetopa Hills, 


SW portion of District 
2001 59,323 4 Sargents and Whitepine areas 
2002 59,790 4 Alpine Plateau and Alpine Loop areas 
2004 1,389,690 100 Entire GA 


Aerial survey detections illustrate patches of subalpine fir decline, mountain pine beetle, western 
spruce budworm, Douglas-fir beetle and mistletoe activity and mortality (Figure 1).  Numbers of 
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trees killed and acres affected by various insects and diseases on the Gunnison Basin GA as 
detected by aerial survey are provided in Table 2.   
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Figure 1.  Recent insect and disease activity for Gunnison Basin Geographic Area ascertained using aerial detection 
surveys from 1995-2004.   
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Table 2.  Forest health aerial survey results for the National Forest portion of the Gunnison Basin Geographic Area.  
(Note: there were no aerial survey data for 1995, 1997 and 2003 for this GA) 


1996 1998 1999 2000 Damage 
Causing 
Agent 


# Dead 
Trees 


Acres 
Affected 


# Dead 
Trees 


Acres 
Affected 


# Dead 
Trees 


Acres 
Affected 


# Dead 
Trees 


Acres 
Affected 


Armillaria 30 17 -- -- -- -- -- -- 


Aspen 
Defoliation na 754 -- -- na 287 na 41 


Douglas-fir 
beetle 69 109 2 1 9 7 19 8 


Ips spp. -- -- -- -- 145 30 136 20 


Mistletoe na 7,265 -- -- -- -- -- -- 


Mountain pine 
beetle 231 103 134 100 500 256 578 571 


Pinyon decline -- -- -- -- -- -- -- -- 


Spruce beetle 15 13 -- -- -- -- -- -- 


Subalpine fir 
decline 64,857 15,452 15,173 6,908 8,302 1,947 30,728 5,154 


Western 
spruce 
budworm 


na 160 na 345 na 102 na 368 


Other  na 203 -- -- -- -- na 5 
na = not applicable—mortality was not caused by the specific agent. 


Other = Diplodia blight, Douglas-fir needle cast, foliage discoloration, unidentified bark beetles, and/or unidentified 
mortality 
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Table 2.  Forest health aerial survey results for the National Forest portion of the Gunnison Basin Geographic Area.  
(note: there were no aerial survey data for 1995, 1997 and 2003 for this GA) 


2001 2002 2004 Damage 
Causing 
Agent 


# Dead 
Trees 


# Dead 
Trees 


# Dead 
Trees 


Acres 
Affected 


# Dead 
Trees 


Acres 
Affected 


Armillaria -- -- -- -- -- -- 


Aspen 
Defoliation -- -- -- -- -- -- 


Douglas-fir 
beetle -- 90 90 -- 8,183 2,627 


Ips spp. 20 -- -- 2 -- -- 


Mistletoe -- -- -- -- -- -- 


Mountain pine 
beetle 361 5 5 61 12,550 3,377 


Pinyon decline -- -- -- -- -- -- 


Spruce beetle -- 20 20 -- 1,764 666 


Subalpine fir 
decline 357 12,718 12,718 96 52,394 10,608 


Western 
spruce 
budworm 


-- -- -- -- -- -- 


Other  -- -- -- -- -- -- 
na = not applicable—mortality was not caused by the specific agent. 


Other = Diplodia blight, Douglas-fir needle cast, foliage discoloration, unidentified bark beetles, and/or unidentified 
mortality 
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Table 2 grossly under represents the recent insect and disease activity on the Gunnison Basin GA 
because or the limited aerial coverage.  Many of the largest problems are not detectable from 
aerial surveys (i.e., lodgepole pine dwarf mistletoe).  Ground surveys have been used to collect 
additional information.  Insect and disease activity that currently occurs on the Gunnison Basin 
GA include: 


• Aspen—Aspen mortality in mature stands has been increasing, due to the natural aging of 
these aspen stands (USDA Forest Service 2001).  Various cankers and rots are common 
and active, with Phellinus tremulae being the most damaging in this area.  An extensive, 
but minor aspen defoliation event occurred in the Cochetopa Park area and on the 
southeast onto the Rio Grande National Forest.  Defoliation was due to Marssonina leaf 
blight and some aspen leaf miner.  Approximately 10,000 acres on the Gunnison National 
Forest was affected. 


• Douglas-fir—Fairly extensive areas of western spruce budworm and Douglas-fir beetle 
are along the Lake Fork of the Gunnison River, and Douglas-fir beetle is currently very 
active in the southeastern portion of the Gunnison RD between Green Mountain and 
Lion’s Head, west of the town of Sargents.  Douglas-fir beetle populations and related 
mortality are building, with continued increases expected.  


• Lodgepole pine—Ips beetle is active in Taylor Canyon. Lodgepole dwarf mistletoe is 
very prominent in Taylor Park and Pitkin areas, along with mountain pine beetle.  
Lodgepole pine dwarf mistletoe was the cause of sanitation thinning in 11 campgrounds 
on the Gunnison NF in 1995 (Johnson 1996) and has been the reason for the majority of 
the almost 11,000 acres of sanitation and salvage harvests in this timber type over the 
past several decades.  Ips beetle and dwarf mistletoe acted in concert with drought 
conditions experienced in 2002 and 2003 to increase mortality.  Mortality due to dwarf 
mistletoe and drought has increased significantly in the lodgepole pine type, creating salt 
and pepper mortality patterns.  While mortality is the overstory lodgepole pine is visible 
in the distance, increased rates of mortality in the understory seedling, sapling and pole-
sized classes is not as visible to casual observers. 


Mountain pine beetle was present in lodgepole pine above endemic levels in 2004.  Most 
of this cover type is highly vulnerable to mountain pine beetle.  The potential for a 
catastrophic event is high in the Taylor Park area where 90 percent of the trees are mature 
lodgepole pine.  The controlling agent is believed to have been cold winter temperatures.  
Recent winters have been warmer and beetle populations are building.   


Needlecast in lodgepole pine and other conifer species was common in 2002 and 2003, 
due to a variety of fungi species in combination with drought. 


• Ponderosa pine—Mountain pine beetle are active in ponderosa pine. 


• Spruce/Fir—Spruce beetle is active in Red Creek and Alpine Plateau portions of the 
Gunnison RD.  Western spruce budworm has not been a significant agent in the spruce-
fir cover type above 9,800 feet in elevation in the past due to cooler and temperatures and 
shorter growing seasons.  Subalpine fir decline, western balsam bark beetle, Armillaria 
root disease, and conifer broom rusts are scattered throughout the western and north 
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western portions of the Geographic Area.  Subapline fir is uncommon in the eastern and 
south eastern portions of the GA. 


Vulnerability to Future Infestations 


On the Gunnison Basin Geographic Area, existing conditions in all forest types are dominated by 
trees classified as mature, in dense stands with canopy closures greater than 40 percent, with 
average ages greater than 100 years old.  Vulnerability to attack from four insects and two 
pathogens were modeled using a modification of a process described by Hessburg et al. 1999.  
Table 3 lists the approximate acres that have high, moderate and low vulnerability (risk) for 
specific insect and disease infestations.  The acreages shown in Table 3 are not exclusive for the 
different organisms because many tree species can be hosts for more than one organism listed.   


Table 3.  Vulnerability rankings for future insect/pathogen infestation for Gunnison Basin Geographic Area. 


Vulnerability Ranking Organism Units High Moderate Low None Host Tree Species 


Acres 564,006 83,010 353 742,318Western spruce 
budworm % of GA 41 6 <1 53


Subalpine fir, Douglas-fir, 
Engelmann spruce 


Acres 298,126 209,810 60,427 821,324Spruce beetle % of GA 21 15 4 59 Engelmann spruce 


Acres 28,450 77,510 3,847 1,279,881Douglas-fir beetle % of GA 2 6 <1 92 Douglas-fir 


Acres 5,419 11,595 2,840 1,369,833Mountain pine 
beetle  % of GA <1 1 <1 99 Ponderosa pine 


Acres 317,896 84,241 4,830 982,720Mountain pine 
beetle  % of GA 23 6 <1 71 Lodgepole pine 


Acres 377,947 28,942 79 982,720Lodgepole pine 
dwarf mistletoe % of GA 27 2 <1 71 Lodgepole pine 


Acres 133,457 195,945 82,951 977,335
Armillaria % of GA 10 14 6 70


Blue spruce, Douglas-fir, 
Engelmann spruce, 
Subalpine fir 


As mentioned earlier, western spruce budworm has not been very prevalent on this Geographic 
Area due to temperature limitations at elevations above 9,800 feet.  If climate changes occur, 
large areas of this Geographic Area have stands with structural conditions that make them 
vulnerable to western spruce budworm.   


The modeling results in Table 3 are based on the current vegetation data included in the R2Veg 
database.  There are concerns that both Douglas-fir and ponderosa pine are underrepresented in 
this database on the Gunnison Basin GA.  As a result the acreages/percentages listed above as 
susceptible to Douglas-fir beetle and mountain pine beetle are also under represented.  Similarly, 
the R2Veg database has much of the lodgepole pine cover type classified as smaller structural 
stages (3A-3C) than actually occur on the ground (4A-4C).  As a result the acreages/percentages 
of lodgepole pine susceptibility to mountain pine beetle and dwarf mistletoe are under 
represented in Table 3.  Figures 2 through 8 show vulnerable areas represented in Table 3 above 
on the Gunnison Basin Geographic Area. 
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Figure 2.  Western Spruce Budworm Vulnerability, Gunnison Basin Geographic Area 
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Figure 3.  Spruce Beetle Vulnerability, Gunnison Basin Geographic Area 
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Figure 4.  Douglas-fir Beetle Vulnerability, Gunnison Basin Geographic Area 
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Figure 5.  Mountain Pine Beetle Vulnerability in Ponderosa Pine, Gunnison Basin Geographic Area 
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Figure 6.  Mountain Pine Beetle Vulnerability in Lodgepole Pine, Gunnison Basin Geographic Area 


 


Version: July 10, 2006 







Volume III 
Chapter 3, Insect and Health, Gunnison Basin      Page 13 of 17  


Figure 7.  Lodgepole Pine Dwarf Mistletoe Vulnerability, Gunnison Basin Geographic Area 
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Figure 8.  Armillaria Root Rot Vulnerability, Gunnison Basin Geographic Area 
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Table 4 summarizes the areas of each cover type that are vulnerable to the five insect/disease organisms listed in Table 3 for the 
Gunnison Basin Geographic Area.  Only areas with host species within a given cover type are included in these percentages. 


Table 4.  Percent of Forest Cover Types Vulnerable to Insect/Pathogen, Gunnison Basin Geographic Area 


Organism 


Cover type Western 
Spruce 


Budworm 
Spruce Beetle Douglas-fir 


Beetle 


Mountain 
Pine Beetle 
(Ponderosa 


pine) 


Mountain 
Pine Beetle 
(Lodgepole 


pine) 


Lodgepole 
pine  


Dwarf 
Mistletoe 


Armillaria 
Root Disease 


Spruce-fir 
87 % high 
12 % mod. 
<1% low 


59 % high 
32 % mod. 
  8% low 


1 % high 
3 % mod. 
<1 % low 


<1 % high 
<1 % mod. 


12 % high 
 7 % mod. 


17% high 
 2% mod. 


37 % high 
33 % mod. 
10 % low 


Lodgepole 
Pine 


48% high 
1% mod. 


18% high 
19% mod. 
 1% low 


2% high 
8% mod. 
<1% low 


<1 % high 
<1 % mod. 
<1% low 


88 % high 
12 % mod. 
<1 % low 


95 % high 
4 % mod. 
<1 % low 


1% mod. 
7% low 


Bristlecone 
pine 


14 % high 
 4 % mod. 


1 % high 
9% mod. 
7% low 


1% mod. 2 % high 
4 % mod. 
1 % low 


1% high 
2% mod. 


2 % high 
1 % mod. 


2 % low 


Blue spruce 
67 % high 
 


12% high 
11% mod. 


16 % high 
37 % mod. 


<1 % mod. 8% high 
10% mod. 


8 % high 
9 % mod. 


15 % high 
 7 % mod. 
41 % low 


Douglas-fir 
89 % high 
10 % mod. 


14 % high 
11 % mod. 
1 % low 


33 % high 
65 % mod. 
  1 % low 


5 % high 
5 % mod. 
<1 % low 


12 % high 
6 % mod. 


16 % high 
2 % mod. 


10 % high 
17 % mod. 
52 % low 


Ponderosa 
Pine 


19 % high 
3 % mod. 


4 % high 
1 % mod. 
<1 % low 


1 % high 
15 % mod. 
<1 % low 


26 % high 
66 % mod. 
  4 % low 


1 % mod. <1 % high 
1 % mod. 


  2 % low 


Pinyon-
juniper 


27 % high  27% mod.     


Aspen 
42 % high 
3 % mod. 


16 % high 
18 % mod. 
  1 % low 


3 % high 
10 % mod. 
<1 % low 


<1 % high 
  1 % mod. 
<1 % low 


11 % high 
12 % mod. 
<1 % low 


21 % high 
2 % mod. 


  4 % low 
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Key Findings 


• Subalpine fir decline and lodgepole pine dwarf mistletoe have affected the most 
acreage on the Gunnison Basin Geographic Area over the past 10 years.   


• Spruce beetle and Douglas-fir beetle activity are increasing in areas where their 
host species occur. 


• The majority of every timber cover type is vulnerable to future outbreaks from all 
insects and diseases they can be affected by.  Spruce-fir, Douglas-fir, lodgepole 
pine, blue spruce and aspen are vulnerable to western spruce budworm outbreaks.  
The spruce-fir cover type is also highly vulnerable to spruce beetle and 
Armillaria.  Lodgepole pine is highly vulnerable to mountain pine beetle and 
lodgepole pine dwarf mistletoe. The majority of the ponderosa pine cover type is 
vulnerable to mountain pine beetle.  The majority of the aspen cover type is 
vulnerable to aspen fungal pathogens. 


Trends 


• Infestation trends are increasing for western spruce budworm and lodgepole pine 
dwarf mistletoe.  Mortality trends have been increasing for spruce beetle, 
Douglas-fir beetle, and mountain pine beetle. 


• Increases in insect mortality are related to existing vegetation conditions (mature, 
dense stands); however, drought conditions have exacerbated the situation. 


• Trees weakened by drought, fire or stand conditions are more vulnerable to attack 
by insects and/or pathogens.  Once a tree is attacked by one organism it often 
becomes more susceptible to attacks by other organisms.   


Management Implications 


• Modeled vulnerability rankings indicate up to 50 percent of the Gunnison Basin is 
vulnerable to future insect and/or pathogen attacks.  The mix of tree species, stand 
structure (density, multiple layers, etc.), and weather conditions, especially 
drought, determine the level of tree mortality that may occur at the landscape 
level.  For forests to be less susceptible to insect and disease infestations they 
need to be more diverse than currently exist on the Geographic Area - more 
diverse in age, size, density, and species composition.  Management activities 
influence these diversity components.  Without treatments that increase stand 
diversity (i.e., selection and shelterwood harvests), large areas of the Gunnison 
Basin will continue to be susceptible to large-scale insect and disease 
disturbances, especially if drought conditions continue to persist in this area. 


• Future losses of both ponderosa pine and Douglas-fir to bark beetles will have a 
disproportionate effect in the Gunnison Basin GA because these two tree species 
are limited compared to lodgepole pine or Englemann spruce.  Future fire use 
activities (prescribed fire and/or natural ignitions) within stands containing 
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ponderosa pine and/or Douglas-fir need to be carefully designed to prevent 
damage to residual trees that may make them susceptible to future beetle attack. 


• Fuel buildups that result from insect and disease caused mortality directly 
influence fire behavior.  Under epidemic outbreaks large amounts of fuel can 
accumulate, which can result in very intense fires that can burn large areas.  
Smaller accumulations of fuel from endemic levels of insect/disease caused 
mortality usually result in fires with mixed intensities.  Fire burns more 
intensively in pockets of fuel accumulations and less intensively elsewhere, 
creating a mosaic pattern of vegetation conditions on the landscape.    
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CHAPTER 3.  LANDSCAPE DISTURBANCES 


Forest Health – Grand Mesa 


Most insects and diseases in forest cover types are natural components of the ecosystem 
and play important ecological roles.  Tree mortality and other impacts of insects and 
diseases regulate forest vegetation composition, influence stand density and structure; 
provide wildlife habitat in dead and dying trees; and contribute nutrients to soils.  Insects 
are also food for birds and other wildlife.   


At low levels of infestation individual trees are weakened and killed, resulting in small 
scale changes affecting limited areas.  When conditions such as stand maturity, 
overcrowding, drought, blowdown, or poor site conditions act independently or in 
combination to stress large groups or stands of tress, populations of forest insects and 
pathogens can increase in these stressed trees, resulting in widespread mortality.  Trees 
weakened by one organism are often susceptible to attacks by other organisms as well. 


This section describes the major insect and disease organisms that affect forest and 
woodland cover types on the Grand Mesa Geographic Area.  Aerial survey results from 
1995 to 2004 for this geographic area are displayed.  A risk assessment has been 
completed to identify areas of high, moderate and low vulnerability to future 
insect/disease activities and results are also displayed. 


Recent Insect and Disease Occurrences 


Aerial surveys are conducted annually to observe insect and pathogen activity.  Surveys 
are scheduled to cover all areas at least once every three years, with emphasis being given 
to locations with known activity.  Table 1 displays the year over flown, the acres, 
percentage of Geographic Area, and description of areas covered by aerial surveys.  
There were no flights over the Grand Mesa GA in 1995, 1996, 1998, 1999, or 2000, with 
limited coverage (27 percent of GA) in 2001.   


Table 1.  Aerial Survey Coverage on the Grand Mesa Geographic Area, 1995 – 2004. 


Year Acres Surveyed % of GA Area Surveyed 


1997 320,700 100 Entire GA 


2001 87,600 27 Sunnyside, Battlements and Hightower 


2002 278,700 87 Grand Mesa portion of GA 


2003 320,700 100 Entire GA 


2004 48,100 15 Sunnyside, lower Battlements and Lands End 


Based on aerial survey detections, subalpine fir decline continues to affect the most area 
compared with all other detected organisms on the Grand Mesa GA since 1997 (Figure 1 
and Table 2).  Aspen defoliation though prominent in Figure 1, appears to have declined 
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since 1997, while Douglas-fir beetle, pinyon decline, and spruce beetle have affected 
increasingly greater area since 1997.  However, given the paucity of flights over this GA, 
trends are difficult to generalize with great reliability. 
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Figure 1.  Recent insect and disease activity for Grand Mesa Geographic Area ascertained using aerial detection surveys from 
1995-2004.  


#


"


"


"


"


" "


" " " "


"


"


" "


" " " " "


" " " " "


" "


" "


" "


"


" "


" "


"


"


" "


"


"


"


" "


" "


"


"


" "


"


" "


"


"


"


"


" "


" "


"


"


"


"


" "


"


" "


" " "


" "


"


" " " "


" " " "


" "


"


" "


" "


" "


" "


"


"


" "


" ""


" " " "


" " " " " "


" " " " "


" " "


" " "


" " " "


" " " " "


" " " " "


" " " " " "


" " " " "


" " " "


"


" "


"


" "


" "


" "


""


" "


" "


"


" "


"


" "


" "


"


"


" ""


" "


" "


"


"


" " "


" " "


" "


"


" "


"


" ""


"


"


""


"


""


" " " "


" " " " "


" " " " "


" " " "


"


"


"


" "


" "


" "


"


"


"


"


" "


"


"


"


" " "


" " " "


"


" "


" "


###
###
###


####
####
###


#####
#####
#####
####


#


"


"


" "" "


"


"


"""


" " " " "


"


""


" " " ""


"" "


"


" "


"


" "


" "


" "


"


" "


" """ "" " " "


" "


" "


" "


"


" "" " "


"


" " ""


" "


"


" "


""" """ """""""


""


""


"" "


"


" "


" "


"


" "


"


"


" "


"


"


"


"


" " "


" "


"


""


""


"


"


" "


" " "


"


"


"


"


"""


" " " "


" "


" "


" "


"


" " "


" " "


"


" "


"


"


"


"


" "


"


""" "" "


" "


"


" ""


"


""


" "


"


"


"


"


"""


" "


" "


"


"


"


" ""


"" "


"


""


" " "


"


" " "


" " " "


"


"


" "


"


" "


"


" "


" "


" "


" "


" " "


" "


"


" "


" "


" " "


" " "


" " "


" " "


" "


"


" "


" "


"


" "


" " " " " "


" " " " "


" " " " "


"


"


" "


"


"


" " "


"


" "


" "


" "


"


"


"


###
#
##


##


##
#


#
###
###
###


##
##
##


##
#
##
###


#
#


##
##
#
#


##
##


##
#


#
#
#


####
####


#
#
##


##
##
##


##
##


#
#


##
###


##
##


#


# ######
##
##


###
####
####


##


###
##


##
#


##
#
###
#


####
## ##


###


###


##
## ###


#######
##


#
##
#


##
##


###
###
###
##


##
##


##
##
##


##
##
# ###


###
##
#


##
## ### ##


##
#


##
##
#


####
####


##
###
####


####
#


##


##
##


##
###


#


##
##


###


###
#


####
######
###


##


##
##


#


#
#


#


##
##
##


######


##
##


####
#


###
#


##
##


###
####


###
###
###


##
##
##
#


####
####


##
#
##
###


##
##########


# ###### ####


####
#####
###


### ######
###########


### ##
####
####
###


#####
## #


###
#### ####


####
###


####
#######
#######


## ##
##


##
## ##


##
##


#
###


#####
#####


##


####
###


###
##


##
##


####
######
#####
####


###
#####
#####
#####


#########
####
###


####
#####


######
#####


####
####


####
####
##


##
##
##


##
###


##
##


#####
###


####
##


######
###
##


##


###
##


##
##
##


##
##


" "


##
###


###
##


####
######
######
#####


##
##


##
#


##
##
#


###


""""


##
###
##


###
##


##
##
####


##


" " " "


" " "


" "


"


""


""


##########
##########
#########
#######


#######
########
######


#
##
###


#


###
##


"


"


" " ##


#


"


"""


"


##
#######


#
#
#
#
##
###
## ## ##


####
##


##
#######


##
###


## ## ### ###
##
####


#
##
##


##
##
##
#


##
##


#
#
#
#
##
##


##
##


#
#
#
#####


##
####


##
#
#####


###


##
##
#
##
###
####


####
## ##


##
###


##
##


#


##


#


#
#
#
######


##
####


##
####


##


###
##


##
##


#
"


"


##
#
# ##


#
#


#
##
#


###
###


#


##
#


#


#


"


##
##
##


##
"


" " ""


"


"


"


" "
##


"


"


"


"


"


########
##
####
####


##


##


##
## #


##
#


###
##


#####


#####
#####


###
##


##
##


###
##
#


##
####


###


###
###


"


##
###


######
######


######
##
##


##
##
## ##


##
##


###
##
##


####
##


###


#### ##
##
##


##
##
## #####


#


###
##


##
###


#####
####
##


#
#
#


##
##


##
##
##


#####
###


###
###


###
##
##


####
####


##
###


####
#####


##
########


########
##


##
###
###


##
##


###
##


##
####


###
###


#####
########


####
###


###
##


####
##


#
#####
#####


##


##
####


"""


##
####
####


####
## ####
#####
#####


###
###


##
####
####
####
###


###
###
#


##
##


####
###


###
###


##
##


###
###


##
##


# #
##


###
#


#
# ##


## #


####
########


#########
########
###


##
## ###


##
##


###
###
##


#
#


##
#


######
######


####


#####
######


######
######
#####


###
### ##


#####
#####


###
#
#


###
##


###
###


##
####


###
##


##
######
#####


##
#


#####
#####
#####


###
### ##


###
##


###
## #


######
######
## ##


##
###
### ####


## ## ##
#
#


#
# #


###
###


####
#### ###


##
##
## #


###
###
##
#


#####
#####


####
####
#


#######
#######


##
##
###
##


############
##############
##############
####


###
#####


#######
#######
####
###
###


###
#####


########
########


######
####


#


###
#####
######
#####


#######
########
########
#####


######
#######


###


##
####
####
####
###


###
#####


######
###


####
####


#########
#########
######


#####
#####
######
###


##
###
##


#######
#######
######
#####
###


##
##
#


#######
#########
#########
#############


#######
#########


##
##


#####
###


####
####


## #
######
######


##
##


#####
###


##
##


##
##


#
#


##
#


##
###


####
######


##
###


##
##


# # ####


####
######
######
######


###
### ## ##


##
##
####


##
##


##
## #


####
#####
#####
##


### #
#


##
### #


##


#####
#####
###


#####
####


#
#


# ##


###
#####


###
##


##
## #


#####
######


###
####
####


####
####


###


##
####
###


##
##


##
##


##
#


####
######
########


##
####


##


##


"


###
####
###


#
#


####
####
#


##
###


# ####
##
##


###
###


#
########


###
##


###


##
##
##


##
##


##
#


###
##


##
##


###


#


############
##### ########################


######## ##########################
#######################################
######################################


### ##############################
##########


####
####
##


####
###


####
###


#
#


##
##


####


##
###
#


#######
########
########


#####
##
##


##
##


##
###
###


## ##


###
###


##
##


##
####
####


##
###
### #


#
#


#
##
## ##


###
### #


##
##


##
##


##
####


###
###


##
#### ##


###
###
###


####
#### ##


##
##
##


####
#####


##
###


##
#


##
##


#
#####
#######


#


###
###
##


###
###
####
####
###
##


###
###
###
#


##


####
####
####


##
###
###
##


##
##


###
###


##
## ###


##
##


##
#


##


####
#####
#####


###
####
####
###


##
##


###
###
###


###
###
##


##
##
##


###
###


####
#####
####


####
####
###


###
####


##
##


###
###
##


###
####


#####
###


#
#


##
##


##
##


###
###
####


##
##
##


##
####


#####
######
#####
######
#######


#####
#####
###
## ### ##


####
####
######


#
#


###
###


###
#


##
## ##


####
#####


######
####
###


##
## #


###
###
###
####


##
## #


###
####
###
##


##
##


####
######
#######
######
#####


##
##
## #


###
##
##


####
##


###
###
####


###
###


###
###


####
##


##
#


##
##


##
##


### ##### #### # #


##
###
####


####
####
##


####
###
##
#### ##


##
####
####
####


##
###
#####


##
##


##
###### #####


###
### ###


#
###
###


##
##


##
##
##


#
###
###


##
###
###
###


###
###


##


##
###
###


##
### ####


##
####


##
##


####
####
##


##
## ######


##
##


##
####


#


####
###
#


###
### #


#
###
##


####
###
##### ##


##


##
###
##


###
####
###
##


##


###
###


##


##
##


#####
###


##
###


###
#####


######
#######


########
########
########
######
####


###
######


########
#########
########


#####
###
###
####
###


####
##


######
######


######
#######
#####
####
#####
#####
##


###
####


###
#


###
###
##


###
###


#####
####


##
##
##


##


##
##


Grand Mesa Geographic Area
Insect and Disease Activity


Compilation of Aerial Surveys 1995 - 2004


Legend
Geographic Area Boundary
National Forest Boundary


Insect and Disease Activity
Western Pine Beetle
Mountain Pine Beetle
Douglas-fir Beetle
Spruce Beetle
Engraver Beetle
Western Spruce Budworm
Aspen Defoliation


#####
#####Subalpine Fir Decline


" " "


" " "Pinon Mortality
Mistletoe
Other 


 
  


Version: July 10, 2006 







Volume III 
Chapter 3, Insect and Disease, Grand Mesa      Page 4 of 12  


Table 2.  Forest health aerial survey results for the National Forest portion of the Grand Mesa Geographic 
Area.  (Note: there were no aerial survey data for 1995, 1996, 1998, 1999, and 2000 for this GA). 


1997 2001 2002 2003 2004 Damage 
Causing Agent # Dead 


Trees 
Acres 


Affected 
# Dead 
Trees 


Acres 
Affected 


# Dead 
Trees 


Acres 
Affected 


# Dead 
Trees 


Acres 
Affected 


# Dead 
Trees 


Acres 
Affected 


Aspen 
Defoliation na 5,225 -- -- na 608 na 117 -- -- 


Douglas-fir 
beetle 16 49 6 0 21 8 271 220 -- -- 


Mountain pine 
beetle -- -- -- -- 2 4 -- -- -- -- 


Pinyon decline -- -- -- -- -- -- 2,241 460 33,112 9,716 


Spruce beetle 10 14 25 14 115 206 263 480 -- -- 


Subalpine fir 
decline 22,169 19,368 1,544 1,124 34,362 19,994 25,122 16,772 -- -- 


Western spruce 
budworm -- -- -- -- -- -- na 3 -- -- 


Other  na 70 8 9 -- -- -- -- -- -- 
na = not applicable—mortality was not caused by the specific agent. 


Other = Diplodia blight, Douglas-fir needle cast, foliage discoloration, unidentified bark beetles, and/or unidentified 
mortality 


Insect and diseases that currently occur or are/were a problem on the Grand Mesa GA 
include: 


• Aspen—Aspen mortality in mature stands has been increasing, due to the natural 
aging of these aspen stands (USDA Forest Service 2001).  Various cankers and 
rots are common and active at endemic levels.  


• Pinyon/Juniper—Ips confuses is affecting the area, and twig beetle activity is 
starting to dramatically increase. 


• Spruce/Fir—Spruce beetle activity is high across the Grand Mesa.  Spruce beetle 
population increases continued in 2002 in the spruce/fir forest type on the Grand 
Mesa NF portion of the GMUG (Harris 2003).  Much of the spruce beetle activity 
is not detectable from aerial surveys, so the acres affected listed above do not 
accurately represent the magnitude of the problem.  On the ground surveys have 
been conducted annually since 1997 and have shown an increasing trend in 
population and affected trees.  Subalpine fir decline from western balsam bark 
beetle in combination with Armillaria root disease is present, and Armillaria root 
disease is showing up frequently in the Engelmann spruce.   


Vulnerability to Future Infestations 


On the Grand Mesa Geographic Area, existing conditions in all forest types are 
dominated by trees classified as mature, in dense stands with canopy closures greater than 
40 percent, with average ages greater than 100 years old.  Vulnerability to attack from 
four insects and two pathogens were modeled using a modification of a process described 
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by Hessburg et al. 1999.  Table 3 lists the approximate acres that have high, moderate and 
low vulnerability (risk) for specific insect and disease infestations.  The acreages shown 
in Table 3 are not exclusive for the different organisms because many tree species can be 
hosts for more than one organism listed.   


Table 3.  Vulnerability ranking for future insect/pathogen infestation for the Grand Mesa Geographic Area. 


Vulnerability Ranking Organism Units High Moderate Low Host Tree Species 


Acres 103,563 29,506 34Western spruce 
budworm % of GA 32 9 <1


Subalpine fir, Douglas-fir, Engelmann 
spruce 


Acres 92,901 19,463 8,350Spruce beetle % of GA 29 6 3 Engelmann spruce 


Acres 654 6,002 1,996Douglas-fir beetle % of GA <1 2 1 Douglas-fir 


Acres 67,613 24,474 7,652Armillaria % of GA 21 8 2
Blue spruce, Douglas-fir, Engelmann 
spruce, Subalpine fir 


Figures 2 through 5 show vulnerable areas represented in the table above on the Grand 
Mesa Geographic Area. 
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Figure 2.  Western Spruce Budworm Vulnerability, Grand Mesa Geographic Area 
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Figure 3.  Spruce Beetle Vulnerability, Grand Mesa Geographic Area 
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Figure 4.  Douglas-fir Beetle Vulnerability, Grand Mesa Geographic Area 
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Figure 5.  Armillaria Root Rot Vulnerability, Grand Mesa Geographic Area 
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Table 4 summarizes the areas of each cover type that are vulnerable to the four 
insect/disease organisms listed in Table 3 for the Grand Mesa Geographic Area.  Only 
areas with host species within a given cover type are included in these percentages. 


Table 4.  Percent of Forest Cover Types Vulnerable to Insect/Pathogen, Grand Mesa Geographic Area 


Organism 


Cover type Western 
Spruce 


Budworm 
Spruce Beetle Douglas-fir 


Beetle 
Armillaria 


Root Disease 


Spruce-fir 
81 % high 
19 % mod. 


82 % high 
15 % mod. 
  1 % low 


<1 % high 
1 % mod. 


72 % high 
26 % mod. 
  2 % low 


Blue spruce 100 % high 100 % high  100 % mod. 


Douglas-fir 
75 % high 
25 % mod. 


1 % high 19 % high 
80 % mod. 
  1 % low 


1 % mod. 
57 % low 


Pinyon-
juniper 


3 % high 
4 % mod. 


 8% mod.  


Aspen 
27 % high 
2 % mod. 


18 % high 
  6 % mod. 
<1 % low 


  1 % mod. 
<1 % low 


<1 % mod. 
  4 % low 


Cottonwood 21 % high  21 % mod.  


Gambel oak 
1 % high 
<1 % mod. 
<1 % low 


<1 % mod. 
<1 % low 


1% mod 
1% low 


 


Key Findings 


• Subalpine fir decline has affected the most acreage on the Grand Mesa 
Geographic Area over the past 10 years.   


• Spruce beetle activity has been increasing since a wind event in 1997, which blew 
down scattered pockets of trees across the entire Geographic Area.  Much of the 
spruce beetle activity is not visible from aerial surveys, so the acres reflected on 
Figure 1 and in Table 1 are low. 


• Ips beetle and twig beetle activity in pinyon pine increased dramatically in the 
Grand Mesa Geographic Area in 2003; however, most of the activity was seen in 
areas below the National Forest boundary. 


• The majority of spruce-fir cover type is very vulnerable to future western spruce 
budworm, spruce beetle outbreaks as well as Armillaria root rot.  The majority of 
the Douglas-fir cover type is also vulnerable to western spruce budworm, 
Douglas-fir beetle and Armillaria... The spruce-fir cover type is most vulnerable 
to Armillaria.  The majority of the aspen cover type is vulnerable to aspen fungal 
pathogens. 


Trends 


• Mortality trends have been increasing for spruce beetle, subalpine fir decline, and 
pinyon decline, especially during the past three years. 
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• Increases in insect mortality are related to existing vegetation conditions (mature, 
dense stands); however, drought conditions have exacerbated the situation.  If 
insect populations continue to increase, particularly spruce beetle, the potential for 
large areas being impacted is very high. 


• Subalpine fir mortality caused by subalpine fir decline (removes mature trees in 
the overstory) is resulting in a species composition shift, with subalpine fir 
dropping out of the mix. 


• Pinyon pine mortality caused by Ips beetle, twig beetle and/or drought is resulting 
in a shift from pinyon-juniper stands to juniper dominated stands. 


• In aspen/conifer mixed stands currently dominated by aspen there is an increasing 
shift to more conifer dominance as mature aspen succumb to fungal agents (Smith 
and Smith 2004). 


Management Implications 


• Modeled vulnerability rankings indicate approximately 40 percent of the Grand 
Mesa Geographic Area is vulnerable to future insect and/or pathogen attacks.  The 
mix of tree species, stand structure (density, multiple layers, etc.), and weather 
conditions, determine the level of tree mortality that may occur at the landscape 
level.  For forests to be less susceptible to insect and disease infestations they 
need to be more diverse than currently exist on the Grand Mesa - more diverse in 
age, size, density, and species composition.  Management activities can influence 
these diversity components.  Without treatments that increase stand diversity, 
large areas of this Geographic Area will continue to be susceptible for large-scale 
insect and disease disturbances, especially if drought conditions continue to 
persist in this area. 


• Insect and disease caused mortality creates habitat structural features (snags, 
down woody material) required by many wildlife species in late seral forest 
conditions.   


• Fuel buildups that result from insect and disease caused mortality directly 
influence fire behavior.  Under epidemic outbreaks large amounts of fuel can 
accumulate, which can result in very intense fires that can burn large areas.  
Smaller accumulations of fuel from endemic levels of insect/disease caused 
mortality usually result in fires with mixed intensities.  Fire burns more 
intensively in pockets of fuel accumulations and less intensively elsewhere, 
creating a mosaic pattern of vegetation conditions on the landscape.    


• There has been an increase in fuel loading, particularly in the spruce/fir cover type 
as a result of subalpine fir mortality.  Fuel reduction projects in Wildland Urban 
Interface areas on the Grand Mesa, particularly new lodges and summer homes, 
will be focused on removing/reducing the amount of dead material. 
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• More pinyon pine has died below the forest boundary than on Forest.  As a result, 
the remaining live trees may serve as seed sources and reserve habitat areas for 
species dependant on pinyon pine. 
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CHAPTER 3.  LANDSCAPE DISTURBANCES 


Forest Health – North Fork Valley 


Most insects and diseases in forest cover types are natural components of the ecosystem 
and play important ecological roles.  Tree mortality and other impacts of insects and 
diseases regulate forest vegetation composition, influence stand density and structure; 
provide wildlife habitat in dead and dying trees; and contribute nutrients to soils.  Insects 
are also food for birds and other wildlife.   


At low levels of infestation individual trees are weakened and killed, resulting in small 
scale changes affecting limited areas.  When conditions such as stand maturity, 
overcrowding, drought, blowdown, or poor site conditions act independently or in 
combination to stress large groups or stands of tress, populations of forest insects and 
pathogens can increase in these stressed trees, resulting in widespread mortality.  Trees 
weakened by one organism are often susceptible to attacks by other organisms as well. 


This section describes the major insect and disease organisms that affect forest and 
woodland cover types on the North Fork Valley Geographic Area.  Aerial survey results 
from 1995 to 2004 for this geographic area are displayed.  A risk assessment has been 
completed to identify areas of high, moderate and low vulnerability to future 
insect/disease activities and results are also displayed. 


Recent Insect and Disease Occurrences 


Aerial surveys are conducted annually to observe insect and pathogen activity.  Surveys 
are scheduled to cover all areas at least once every three years, with emphasis being given 
to locations with known activity.  There were no flights over the North Fork Valley GA 
in 1995, 1998 or 2000, with very limited coverage in 1997, 1999, and 2001.  Table 1 
displays the year over flown, the acres, percentage of Geographic Area, and description 
of areas covered by aerial surveys. 


Table 1.  Aerial Survey Coverage on the North Fork Valley Geographic Area, 1995 – 2004. 


Year Acres Surveyed % of GA Area Surveyed 
1996 481,900 95 Entire GA 
1997 43,900 9 Leroux Creek, Elk Park areas 
1999 22,200 4 Portion of West Elk Wilderness 
2001 73,000 14 Upper Muddy Clear Fork area 
2002 182,500 36 Grand Mesa portion of GA 
2003 214,300 42 Grand Mesa portion of GA 
2004 302,900 60 District south of McClure Pass 


Aerial survey detections illustrate some larger patches of subalpine fir decline, and small 
patches of aspen defoliation and Douglas-fir beetle as the only real concern for the North 
Fork Valley GA between 1995-2004 (Figure 1).  Subalpine fir decline appears to be an 
increasing problem in recent years, as does Douglas-fir and spruce beetle, though in 
smaller numbers compared with subalpine fir decline since 1996 on the North Fork 
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Valley GA (Table 2).  Again, the limited coverage of the survey data for this GA, may 
not allow reliable conclusions about trends. 


Version: July 10, 2006 







Volume III 
Chapter 3, Insect and Disease, North Fork Valley     Page 3 of 11  


Figure 1.  Recent insect and disease activity for North Fork Valley Geographic Area 
ascertained using aerial detection surveys from 1995-
2004
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Version: July 10, 2006 


Table 2.  Forest health aerial survey results for the National Forest portion of the North Fork Valley 
Geographic Area.  (Note: there were no aerial survey data for 1995 and 2000 for this GA) 


1996 1997 1998 1999 Damage 
Causing Agent # Dead 


Trees 
Acres 


Affected 
# Dead 
Trees 


Acres 
Affected 


# Dead 
Trees 


Acres 
Affected 


# Dead 
Trees 


Acres 
Affected 


Aspen 
Defoliation na 886 na 1,338 -- -- -- -- 


Douglas-fir 
beetle 91 1,139 -- -- -- -- 6 4 


Mountain pine 
beetle 2 0 -- -- -- -- -- -- 


Spruce beetle 2 0 -- -- -- -- -- -- 


Subalpine fir 
decline 44,021 18,198 3,834 4,940 63 0 914 408 


Other -- -- -- -- -- -- -- -- 
na = not applicable—mortality was not caused by the specific agent. 


Other = Diplodia blight, Douglas-fir needle cast, foliage discoloration, mistletoe, unidentified bark beetles, and/or 
unidentified mortality 


Table 2.  Forest health aerial survey results for the National Forest portion of the North Fork Valley 
Geographic Area.  (note: there were no aerial survey data for 1995 and 2000 for this GA) 


2001 2002 2003 2004 Damage 
Causing Agent # Dead 


Trees 
Acres 


Affected 
# Dead 
Trees 


# Dead 
Trees 


Acres 
Affected 


# Dead 
Trees 


# Dead 
Trees 


Acres 
Affected 


Aspen 
Defoliation na 42 na 1,197 na 83 -- -- 


Douglas-fir 
beetle -- -- 1,450 604 1,748 361 4,244 1,575 


Mountain pine 
beetle -- -- -- -- 2 9 30 22 


Spruce beetle 47 10 29 47 139 113 962 313 


Subalpine fir 
decline 351 136 14,357 11,195 21,574 10,344 46,767 11,193 


Other -- -- -- -- -- -- -- -- 
na = not applicable—mortality was not caused by the specific agent. 


Other = Diplodia blight, Douglas-fir needle cast, foliage discoloration, mistletoe, unidentified bark beetles, and/or 
unidentified mortality 
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Insect and diseases that currently occur or are a problem on the North Fork Valley GA 
include: 


• Aspen—Aspen mortality in mature stands has been increasing, due to the natural 
aging of these aspen stands (USDA Forest Service 2001).  Various cankers and 
rots are common and active at endemic levels. 


• Spruce/Fir—Spruce beetle activity is high in Stephens Gulch.  Subalpine fir 
decline from western balsam bark beetle in combination with Armillaria root 
disease has affected the largest areas of the Geographic Area. Red ring rot and 
conifer broom rusts are common throughout but not in large specific areas. 


• Douglas-fir –Douglas-fir beetle activity has increased over the past several years. 


Vulnerability to Future Infestations 


On the North Fork Valley Geographic Area, existing conditions in all forest types are 
dominated by trees classified as mature, in dense stands with canopy closures greater than 
40 percent, with average ages greater than 100 years old.  Vulnerability to attack from 
four insects and one pathogen were modeled using a modification of a process described 
by Hessburg et al. 1999.  Table 3 lists the approximate acres that have high, moderate and 
low vulnerability (risk) for specific insect and disease infestations.  The acreages shown 
in Table 3 are not exclusive for the different organisms because many tree species can be 
hosts for more than one organism listed.   


Table 3.  Vulnerability ranking for future insect/pathogen infestation for North Fork Valley Geographic 
Area. 


Vulnerability Ranking Host Tree Species 
Organism Units 


High Moderate Low  
Acres 174,446 41,695 86Western spruce 


budworm % of GA 35 8 <1
Subalpine fir , Douglas-fir, 
Engelmann spruce 


Acres 114,912 75,027 20,669
Spruce beetle 


% of GA 23 15 4
Engelmann spruce 


Acres 1,748 5,710 1,034
Douglas-fir beetle  


% of GA <1 1 <1
Douglas-fir 


Acres 54,685 60,717 14,974Armillaria 
% of GA 11 12 3


Blue spruce, Douglas-fir, 
Engelmann spruce, Subalpine fir


Figures 2 through 5 show vulnerable areas on the North Fork Valley Geographic Area 
that are represented in the table above. 
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Figure 2.  Western Spruce Budworm Vulnerability, North Fork Valley Geographic Area 
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Figure 3.  Spruce Beetle Vulnerability, North Fork Valley Geographic Area 
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Figure 4.  Douglas-fir Beetle Vulnerability, North Fork Valley Geographic Area 
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Figure 5.  Armillaria Root Rot Vulnerability, North Fork Valley Geographic Area 
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Table 4 summarizes the areas of each cover type that are vulnerable to the four 
insect/disease organisms listed in Table 3 for the North Fork Valley Geographic Area.  
Only areas with host species within a given cover type are included in these percentages. 


Table 4.  Percent of Forest Cover Types Vulnerable to Insect/Pathogen, North Fork Valley Geographic 
Area 


Organism 


Cover type Western 
Spruce 


Budworm 
Spruce Beetle Douglas-fir 


Beetle 
Armillaria 


Root Disease 


Spruce-fir 
81 % high 
18 % mod. 


60 % high 
33 % mod. 
  6 % low 


1 % high 
2 % mod. 
<1 % low 


44 % high 
49 % mod. 
  7 % low 


Douglas-fir 
74 % high 
26 % mod. 


15 % high 
19 % mod. 


26 % high 
71 % mod. 
  2 % low 


13 % high 
21 % mod. 
47 % low 


Ponderosa 
Pine 


16 % high . 16 % mod.  


Pinyon-
juniper 


8 % high  7 % mod.  


Aspen 
34 % high 
4 % mod. 


19 % high 
16 % mod. 
1 % low 


<1 % high 
1 % mod. 
<1 % low 


3 % low 


Cottonwood 10 % high 
3 % mod. 


14 % high   


Gambel oak 1 % high 
1 % mod. 


<1 % mod. 
1 % low 


<1 % mod 
<1 % low 


 


Key Findings 


• Subalpine fir decline has affected the most acreage on the North Fork Valley 
Geographic Area over the past 10 years.   


• Douglas-fir beetle and spruce beetle activity has also been increasing in recent 
years. 


• The majority of the spruce-fir and Douglas-fir cover types are vulnerable to future 
western spruce budworm outbreaks and Armillaria root rot.  The spruce-fir cover 
type is also highly vulnerable to spruce beetle.  The majority of the aspen cover 
type is vulnerable to aspen fungal pathogens. 


Trends 


• Mortality trends have been increasing for subalpine fir decline, spruce beetle and 
Douglas-fir beetle, especially during the past three years. 


• Increases in insect mortality are related to existing vegetation conditions (mature, 
dense stands); however, drought conditions have exacerbated the situation. 


• In aspen/conifer mixed stands currently dominated by aspen there is an increasing 
shift to more conifer dominance as mature aspen succumb to fungal. 


Version: July 10, 2006 
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Management Implications 


• Modeled vulnerability rankings indicate approximately 40 percent of the North 
Fork Valley Geographic Area is vulnerable to future insect and/or pathogen 
attacks.  The mix of tree species, stand structure (density, multiple layers, etc.), 
and weather conditions, especially drought, determine the level of tree mortality 
that may occur at the landscape level.  For forests to be less susceptible to insect 
and disease infestations they need to be more diverse than currently exist on this 
Geographic Area - more diverse in age, size, density, and species composition.  
Management activities can influence these diversity components.  Without 
treatments that increase stand diversity, large areas of the North Fork Valley 
Geographic Area will continue to be susceptible for large-scale insect and disease 
disturbances, especially if drought conditions continue to persist in this area. 


• Insect and disease caused mortality creates habitat structural features (snags, 
down woody material) required by many wildlife species in late seral forest 
conditions.   


• Fuel buildups that result from insect and disease caused mortality directly 
influence fire behavior.  Under epidemic outbreaks large amounts of fuel can 
accumulate, which can result in very intense fires that can burn large areas.  
Smaller accumulations of fuel from endemic levels of insect/disease caused 
mortality usually result in fires with mixed intensities.  Fire burns more 
intensively in pockets of fuel accumulations and less intensively elsewhere, 
creating a mosaic pattern of vegetation conditions on the landscape.    
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CHAPTER 3.  LANDSCAPE DISTURBANCES 


Forest Health – San Juans 


Most insects and diseases in forest cover types are natural components of the ecosystem 
and play important ecological roles.  Tree mortality and other impacts of insects and 
diseases regulate forest vegetation composition, influence stand density and structure; 
provide wildlife habitat in dead and dying trees; and contribute nutrients to soils.  Insects 
are also food for birds and other wildlife.   


At low levels of infestation individual trees are weakened and killed, resulting in small 
scale changes affecting limited areas.  When conditions such as stand maturity, 
overcrowding, drought, blowdown, or poor site conditions act independently or in 
combination to stress large groups or stands of tress, populations of forest insects and 
pathogens can increase in these stressed trees, resulting in widespread mortality.  Trees 
weakened by one organism are often susceptible to attacks by other organisms as well. 


This section describes the major insect and disease organisms that affect forest and 
woodland cover types on the San Juans Geographic Area.  Aerial survey results from 
1995 to 2003 for this geographic area are displayed.  A risk assessment has been 
completed to identify areas of high, moderate and low vulnerability to future 
insect/disease activities and results are also displayed. 


Recent Insect and Disease Occurrences 


Aerial surveys are conducted annually to observe insect and pathogen activity.  Surveys 
are scheduled to cover all areas at least once every three years, with emphasis being given 
to locations with known activity.  Table 1 displays the years over flown, the acres, 
percentage of Geographic Area, and description of areas covered by aerial surveys.   


Table 1.  Aerial Survey Coverage on the San Juans Geographic Area, 1995 – 2004. 


Year Acres Surveyed % of GA Area Surveyed 
1996 29,600 8 High Mesa and Big Park areas 
1997 1,800 <1 South side of Lone Cone 
1998 357,900 100 Entire GA 
2000 342,400 96 Essentially the entire GA 
2002 272,900 77 All forested areas of GA (below timberline) 
2003 59,900 17 Cimarron Ridge, Ouray and Telluride 


Based on aerial survey detections, subalpine fir decline and western spruce budworm 
appear to be the largest concern, with small patches of aspen defoliation and spruce 
beetle evident from 1995-2004 for the San Juans GA (Figure 1).  Aerial detection of 
subalpine fir decline (number of trees killed and area affected) increased dramatically 
between 1998 and 2002, but appears to decline in 2003, which is likely an artifact of the 
limited flight coverage in 2003 (Table 2).  Other insect and disease organisms have 
remained at relatively low, stable levels over the past decade. 
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Figure 1.  Recent insect and disease activity for San Juans Geographic Area observed using aerial detection surveys from 1995-2004.  
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Table 2.  Forest health aerial survey results for the National Forest portion of the San Juans Geographic Area.  (Note: there were no aerial survey data 
for 1995, 1999, 2001 and 2004 for this GA) 


1996 1997 1998 2000 2002 2003 Damage 
Causing Agent # Dead 


Trees 
Acres 


Affected 
# Dead 
Trees 


Acres 
Affected 


# Dead 
Trees 


Acres 
Affected 


# Dead 
Trees 


Acres 
Affected 


# Dead 
Trees 


Acres 
Affected 


# Dead 
Trees 


Acres 
Affected 


Aspen 
Defoliation -- -- -- -- na 547 na 78 -- -- -- -- 


Douglas-fir 
beetle -- -- -- -- 46 122 20 21 42 34 -- -- 


Ips spp. -- -- -- -- -- -- -- -- -- -- 12 10 


Mountain pine 
beetle 2 0     4 8 24 38 -- -- 


Pinyon decline -- -- -- -- -- -- -- -- -- -- 10 5 


Spruce beetle -- -- -- -- 353 186 48 38 859 566 -- -- 


Subalpine fir 
decline 244 155 150 119 22,226 12,104 40,517 10,234 32,424 23,400 58 17 


Western spruce 
budworm -- -- -- -- na 3,480 na 1,167 na 4,081 -- -- 


Other -- -- -- -- na 357 na 78 -- -- -- -- 
na = not applicable—mortality was not caused by the specific agent. 


Other = Diplodia blight, Douglas-fir needle cast, foliage discoloration, mistletoe, unidentified bark beetles, and/or unidentified mortality 
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Insect and diseases that currently occur or are/were a problem on the San Juans GA 
include: 


• Aspen—Aspen mortality in mature stands has been increasing, due to the natural 
aging of these aspen stands (USDA Forest Service 2001).   


• Spruce/Fir—Subalpine fir mortality is the most significant problem throughout 
the Geographic Area.  This mortality is contributing to surface fuels and subalpine 
fir is decreasing in the species composition.  Annosus root disease was 
responsible for tree failure (spruce/fir) in the Amphitheater Campground, Ouray 
RD in 1995 (Johnson 1996).  In 1996, a sanitation project was implemented to 
remove infected trees in the Amphitheater Campground (Johnson 1997). Western 
spruce budworm defoliation of white fir has also been a problem in the 
Amphitheater Campground (Johnson 1996).  Western spruce budworm activity is 
also occurring in Dexter Creek, Canyon Creek and East Dallas. 


Vulnerability to Future Infestations 


On the San Juans Geographic Area, existing conditions in all forest types are dominated 
by trees classified as mature, in dense stands with canopy closures greater than 40 
percent, with average ages greater than 100 years old.  Vulnerability to attack from three 
insects and one pathogen were modeled using a modification of a process described by 
Hessburg et al. 1999.  Table 2 lists the approximate acres that have high, moderate and 
low vulnerability (risk) for specific insect and disease infestations.  The acreages shown 
in Table 3 are not exclusive for the different organisms because many tree species can be 
hosts for more than one organism listed.   


Table 3.  Vulnerability ranking for future insect/pathogen infestation for San Juans Geographic Area. 


Vulnerability Ranking 
Organism Units 


High Moderate Low 
Host Tree Species 


acres 96,959 89,618 199Western spruce 
budworm % of GA 27 25 <1


Subalpine fir, Douglas-fir, Engelmann spruce 


acres 122,416 29,818 21,492
Spruce beetle 


% of GA 34 8 6
Engelmann spruce 


acres 1,085 6,240 281
Douglas-fir beetle 


% of GA <1 2 <1
Douglas-fir 


acres 85,477 43,187 9,936Armillaria 
% of GA 24 12 3


Blue spruce, Douglas-fir, Engelmann spruce, 
Subalpine fir 


Figures 2 through 5 shows the vulnerable areas represented in the table above on the San 
Juans Geographic Area. 
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Figure 2.  Western Spruce Budworm Vulnerability, San Juans Geographic Area 
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Figure 3.  Spruce Beetle Vulnerability, San Juans Geographic Area 
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Figure 4.  Douglas-fir Beetle Vulnerability, San Juans Geographic Area 
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Figure 5.  Armillaria Root Rot Vulnerability, San Juans Geographic Area 
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Table 4 summarizes the percent of each cover type that is vulnerable to the four 
insect/disease organisms listed in Table 3 for the San Juans Geographic Area.  Only areas 
with host species within a given cover type are included in these percentages. 


Table 4.  Percent of Forest Cover Types Vulnerable to Insect/Pathogen, San Juans Geographic Area 


Organism 


Cover type Western 
Spruce 


Budworm 
Spruce Beetle Douglas-fir 


Beetle 
Armillaria 


Root Disease 


Spruce-fir 
67 % high 
33 % mod. 
<1% low 


77 % high 
18 % mod. 
  4 % low 


<1 % high 
 2 % mod. 
<1 % low 


64 % high 
32 % mod. 
  4 % low 


Douglas-fir 
60 % high 
40 % mod. 


24 % high 
21 % mod. 


27 % high 
72 % mod. 
  1 % low 


10 % high 
35 % mod. 
47 % low 


Ponderosa 
Pine 


96 % mod.  96 % mod.   1 % low 


Aspen 
9 % high 
37 % mod. 


26 % high 
8 % mod. 
2 % low 


<1 % high 
2 % mod. 
<1 % low 


  4 % low 


Cottonwood 36 % high 
9 % mod. 


26 % high 
19 % low 


  


Key Findings 


• Subalpine fir decline and western spruce budworm, have affected the most 
acreage on the San Juan Geographic Area over the past 10 years.  Drought has 
also been a contributing mortality causing factor.  The result has been a large 
amount of subalpine fir mortality in the spruce/fir cover type understory.  This 
dead wood has greatly increased the fuels accumulations in this cover type. 


• Spruce beetle activity has also occurred, but is considered to be at endemic levels. 


• The spruce-fir and Douglas-fir cover types are very vulnerable to future western 
spruce budworm and Armillaria outbreaks.  The spruce-fir cover type is also 
highly vulnerable to spruce beetle.  The majority of the aspen cover type is 
vulnerable to aspen fungal pathogens. 


Trends 


• Increases in insect and disease caused mortality are related to existing vegetation 
conditions (mature, dense stands); however, drought conditions have exacerbated 
the situation 


• Subalpine fir mortality caused by western spruce budworm (removes young trees 
in the understory) and subalpine fir decline (removes mature trees in the 
overstory) is resulting in a species composition shift, with subalpine fir dropping 
out of the mix 
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Management Implications 


• Modeled vulnerability rankings indicate a large percent of the San Juan 
Geographic Area is vulnerable to future insect and/or pathogen attacks.  The mix 
of tree species, stand structure (density, multiple layers, etc.), and weather 
conditions, especially drought, determine the level of tree mortality that may 
occur at the landscape level.  For forests to be less susceptible to insect and 
disease infestations they need to be more diverse than currently exist on the San 
Juans Geographic Area - more diverse in age, size, density, and species 
composition.  Management activities can influence these diversity components.  
Without treatments that increase stand diversity, large areas of the Geographic 
Area will continue to be susceptible for large-scale insect and disease 
disturbances. 


• Insect and disease caused mortality creates habitat structural features (snags, 
down woody material) required by many wildlife species in late seral forest 
conditions. 


• Fuel buildups that result from insect and disease caused mortality directly 
influence fire behavior.  Under epidemic outbreaks large amounts of fuel can 
accumulate, which can result in very intense fires that can burn large areas.  
Smaller accumulations of fuel from endemic levels of insect/disease caused 
mortality usually result in fires with mixed intensities.  Fire burns more 
intensively in pockets of fuel accumulations and less intensively elsewhere, 
creating a mosaic pattern of vegetation conditions on the landscape.    


• There has been an increase in fuel loading, particularly in the spruce/fir cover type 
understory as a result of western spruce budworm caused mortality.  Fuel 
reduction projects in Wildland Urban Interface areas, particularly around 
Telluride, will be focused on removing/reducing the amount of dead material  
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CHAPTER 3.  LANDSCAPE DISTURBANCES 


Forest Health – Uncompahgre Plateau 


Most insects and diseases in forest cover types are natural components of the ecosystem 
and play important ecological roles.  Tree mortality and other impacts of insects and 
diseases regulate forest vegetation composition, influence stand density and structure; 
provide wildlife habitat in dead and dying trees; and contribute nutrients to soils.  Insects 
are also food for birds and other wildlife.   


At low levels of infestation individual trees are weakened and killed, resulting in small 
scale changes affecting limited areas.  When conditions such as stand maturity, 
overcrowding, drought, blowdown, or poor site conditions act independently or in 
combination to stress large groups or stands of tress, populations of forest insects and 
pathogens can increase in these stressed trees, resulting in widespread mortality.  Trees 
weakened by one organism are often susceptible to attacks by other organisms as well. 


This section describes the major insect and disease activity that has been affecting forest 
and woodland cover types on the Uncompahgre Plateau Geographic Area for 
approximately the past decade.  Aerial survey results from 1995 to 2004 for this 
geographic area are displayed.  A risk assessment has also been completed to identify 
areas of high, moderate and low vulnerability to future insect/disease activities and 
results are also displayed. 


Recent Insect and Disease Occurrences 


Information on insect and disease activity is gathered through field observations 
including site visits and aerial surveys conducted by forest health management 
specialists. Aerial surveys are scheduled to try and cover all areas at least once every 
three years, with emphasis being given to locations with known activity.  Insect and 
disease occurrences on the Uncompahgre Plateau Geographic Area have been relatively 
high compared to the rest of the GMUG National Forest and aerial surveys have covered 
this Geographic Area well.  Table 1 displays the year over flown, the acres, percentage of 
Geographic Area, and description of areas covered by aerial surveys. 
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Table 1.  Aerial Survey Coverage on the Uncompahgre Plateau Geographic Area, 1995 – 2004. 


Year Acres Surveyed % of GA Area Surveyed 
1995 366,300 60 North ½ of Uncompahgre Plateau 
1996 599,600 98 All but north ½ of Naturita Division 
1997 297,200 48 North ½ of Uncompahgre Plateau and Fruita 


Division 
1998 86,800 14 Naturita Division and southern ¼ of 


Uncompahgre Plateau 
1999 0 0 None 
2000 139,700 23 Naturita Division and southern ¼ of 


Uncompahgre Plateau 
2001 586,700 95 All except Naturita Division 
2002 603,400 98 All except small area on west side of 


Uncompahgre Plateau 
2003 586,700 95 All except Naturita Division 
2004 30,900 <5 Southeastern and southwestern flanks in the 


pinyon-juniper cover type, mostly off Forest 
Figure 1 displays a compilation of aerial survey results from 1995 through 2004 for the 
Uncompahgre Plateau Geographic Area.  The most prominent occurrences include:  
patches of subalpine fir mortality (many small patches), western spruce budworm (very 
large swath), and pinyon mortality, with small isolated patches of aspen defoliation, Ips 
spp., and mountain pine beetle activity.  Table 2 displays the details from these aerial 
surveys for each year surveyed.  Comparisons of trends between years can only be made 
where similar areas were surveyed. Douglas-fir beetle, Ips spp., pinyon mortality, 
subalpine fir mortality, and western pine beetle all appear to have increased in recent 
years.  


F 
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Figure 1.  Recent insect and disease activity for Uncompahgre Geographic Area observed using aerial 
surveys from 1995-2004. Other includes: foliage discoloration, miscellaneous mortality, oak leafroller, 
ponderosa pine needleminer, and unknown. 
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Table 2.  Forest health aerial survey results for the National Forest portion of the Uncompahgre Plateau 
Geographic Area.  (Note: there were no aerial survey data for 1999 for this GA) 


1995 1996 1997 1998 2000 
Damage Causing 
Agent 


# 
Dead 
Trees 


Acres 
Affected 


# 
Dead 
Trees


Acres 
Affected


# 
Dead 
Trees


Acres 
Affected


# 
Dead 
Trees


Acres 
Affected 


# 
Dead 
Trees 


Acres 
Affected


Aspen Defoliation -- -- na 517 na 1,722 -- -- na 3 


Douglas-fir beetle 19 35 24 48 139 187 121 223 233 98 


Ips spp. -- -- -- -- -- -- 13 5 -- -- 


Mountain pine 
beetle 862 700 920 1,267 256 502 22 75 30 66 


Oak leafroller -- -- -- -- -- -- -- -- na 47 


Pinyon decline -- -- -- -- -- -- na 456 na 1,499 


Spruce beetle 2,407 1,750 8 5 -- -- -- -- 111 36 


Subalpine fir 
decline -- -- 3,520 2,454 6,376 3,431 26 52 -- -- 


Western pine beetle -- -- -- -- -- -- -- -- -- -- 


Western spruce 
budworm -- -- -- -- -- -- -- -- na 6,827 


Othe r  -- -- na 255 157 765 na 6309 na 6 
na = not applicable—mortality was not caused by the specific agent. 


Other = Diplodia blight, Douglas-fir needle cast, foliage discoloration, mistletoe, unidentified bark beetles, and/or 
unidentified mortality 
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Table 2.  Forest health aerial survey results for the National Forest portion of the Uncompahgre Plateau 
Geographic Area.  (note: there were no aerial survey data for 1999 for this GA) 


2001 2002 2003 2004 
Damage Causing 
Agent # Dead 


Trees 
Acres 


Affected


# 
Dead 
Trees


# Dead 
Trees 


Acres 
Affected


# Dead 
Trees # Dead Trees Acres 


Affected


Aspen Defoliation na 764 na 192 Na 790 -- -- 


Douglas-fir beetle 271 265 773 447 2,647 1,468 315 63 


Ips spp. 10 16 7 20 2,400 2,472 -- -- 


Mountain pine 
beetle 3,002 2,780 718 1,343 -- -- 100 46 


Oak leafroller -- -- -- -- -- -- -- -- 


Pinyon decline -- -- na 71 196,869 14,692 2,487,953 248,302 


Spruce beetle 283 409 43 28 68 61 -- -- 


Subalpine fir 
decline 18,448 7,916 7,595 3,014 20,424 8,979 -- -- 


Western pine beetle -- -- -- -- 372 966 -- -- 


Western spruce 
budworm na 12,619 na 35,342 Na 43 -- -- 


Othe r  10 532 na 92 5 525 -- -- 
na = not applicable—mortality was not caused by the specific agent. 


Other = Diplodia blight, Douglas-fir needle cast, foliage discoloration, mistletoe, unidentified bark beetles, and/or 
unidentified mortality 


Insects and diseases that recently or currently occur on the Uncompahgre Plateau GA 
include: 


• Aspen—Aspen mortality in mature stands has been increasing, due to the natural 
aging of these aspen stands (USDA Forest Service 2001).  Various cankers and rots 
are common and active.  Fungal pathogens of aspen are reported throughout the aspen 
cover type on the Plateau (USDA Forest Service 2000).  Cytospora (Cytospora spp.), 
Cryptosphaeria (Cryptosphaeria populina), and sooty bark (Encoelia pruinosa) 
cankers and aspen trunk rot (Phellinus tremulae) were common throughout Colorado 
in 1995 and were noted in the Clear Creek Timber Sale area, Norwood RD (Johnson 
1996).   


• Douglas-fir—Douglas-fir dwarf mistletoe was a concern in 1996 for the Long Creek 
area on the Uncompahgre Plateau (Johnson 1997).  The southern portion of the 
Uncompahgre Plateau has seen significant levels of western spruce budworm 
defoliation the Douglas-fir cover type (Johnson 2002, Harris et al. 2002, Harris 2003).  
Douglas-fir beetle has been increasing in mature stands scattered along the eastern 
Uncompahgre Plateau.  


• Pinyon/Juniper—Ips confuses is affecting the area, and twig beetle activity is starting 
to dramatically increase.  In 1995, dieback on pinyon was observed in the Dry Park 
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and Horsefly Canyon areas of the Norwood RD (Johnson 1996).  As of 2002, black 
stain root disease is affecting pinyon in isolated areas of the Uncompahgre Plateau in 
(USDA Forest Service 2003).  In 2003, pinyon mortality greatly increased along both 
sides of the Uncompahgre Plateau, with the majority of the mortality occurring below 
the National Forest. 


• Ponderosa pine—In the 1980s, a significant bark beetle outbreak occurred in the 
Uncompahgre Plateau Geographic Area, involving three bark beetle species—
mountain pine beetle (Dendroctonus ponderosae), roundheaded pine beetle (D. 
adjunctus), and western pine beetle (D. brevicomis). Over 67,000 acres were affected 
and over 214,000 trees killed, mostly on the Norwood District.  Some areas had 
extensive mortality. The most severely impacted region was located in the Ute area, 
encompassing 1,660 acres.  This outbreak was followed by salvage and sanitation 
logging and prescribed burning. Approximately 8,200 acres of salvage and sanitation 
harvests were done. The prescribed burning reduced fuels buildup and reintroduced 
fire to the forest ecosystem in localized areas.  Many of these areas were subsequently 
planted with ponderosa pine in part to reduce the risk that these sites would convert to 
Gambel oak.  (See Timber Management section for discussion of planting success)    
Two small outbreaks of mountain pine beetle were noted on the Uncompahgre 
Plateau in 1995 (Johnson 1996).  Mortality continued to increase in 1997 (Johnson 
1997).  During 2000-2001 beetle activity was increasing on the northern portion of 
the Uncompahgre Plateau (Harris et al. 2002).  Starting in the late 1990s, ponderosa 
pine needlecast has been discoloring foliage of ponderosa pines (USDA Forest 
Service 2003), and is currently fairly heavy in the Pine Mountain and Campbell Point 
areas.   


• Spruce/Fir— Spruce beetle population is increasing in the spruce/fir forest type on the 
Uncompahgre Plateau (Harris 2003).  Spruce beetle activity is heavy around Ouray 
Spring affecting about 200 acres, especially south of the Divide Road.  Subalpine fir 
mortality from western balsam bark beetle in combination with Armillaria root 
disease is especially significant in the eastern portion of the Uncompahgre Plateau 
between Dave Wood and Transfer Roads.  Subalpine fir damage from Armillaria was 
particularly high on the Uncompahgre Plateau at Ouray Springs (Johnson 1997).  Red 
ring rot and conifer broom rusts are common throughout but not in large specific 
areas.  Western spruce budworm defoliation on the southern portion of the 
Uncompahgre Plateau has resulted in significant levels of subalpine fir defoliation 
and mortality (Harris et al. 2002, Harris 2003) and fuels accumulations in the 
understory is dramatically increasing.  


Vulnerability to Future Infestations 


On the Uncompahgre Plateau Geographic Area, existing conditions in all forest types are 
dominated by trees classified as mature, in dense stands with canopy closures greater than 
40 percent, with average ages greater than 100 years old.  Vulnerability to attack from 
four insects and one pathogen were modeled using a modification of a process described 
by Hessburg et al. 1999.  Table 3 lists the approximate acres that have high, moderate and 
low vulnerability (risk) for specific insect and disease infestations.  The acreages shown 
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in Table 3 are not exclusive for the different organisms because many tree species can be 
hosts for more than one organism listed.   


Table 3.  Vulnerability ranking for future insect/pathogen infestation for Uncompahgre Plateau Geographic 
Area 


Vulnerability Ranking 
Organism Units 


High Moderate Low 
Host Tree Species 


Acres 81,660 28,502 362Western spruce 
budworm % of GA 13 5 <1


Subalpine fir , Douglas-fir, Engelmann spruce 


Acres 72,739 18,844 2,060
Spruce beetle 


% of GA 12 3 <1
Engelmann spruce 


Acres 6,018 19,777 1,181
Douglas-fir beetle 


% of GA 1 3 <1
Douglas-fir 


Acres 82,213 76,531 20,832
Mountain pine beetle  


% of GA 13 12 3
Ponderosa pine 


Acres 14,323 27,117 15,999Armillaria 
% of GA 2 4 3


Blue spruce, Douglas-fir, Engelmann spruce, 
Subalpine fir 


Figures 2 through 6 show vulnerable areas represented in the table above on the 
Uncompahgre Plateau Geographic Area. 
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Figure 2.  Western Spruce Budworm Vulnerability 
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Figure 3.  Spruce Beetle 
Vulnerability


 
.
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Figure 4.  Douglas-fir Beetle 
Vulnerability


 


Version: July 10, 2006 







Volume III 
Chapter 3, Insect and Disease, Uncompahgre Plateau    Page 11 of 15  


Figure 5.  Mountain Pine Beetle 
Vulnerability
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Figure 6.  Armillaria Root Rot Vulnerability 
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Table 4 summarizes the areas of each cover type that are vulnerable to the five 
insect/disease organisms listed in Table 3 for the Uncompahgre Plateau Geographic Area.  
Only areas with host species within a given cover type are included in these percentages. 


Table 4.  Percent of Forest Cover Types Vulnerable to Insect/Pathogen, Uncompahgre Plateau Geographic 
Area 


Organism 


Cover type Western 
Spruce 


Budworm 
Spruce Beetle Douglas-fir 


Beetle 
Mountain 


Pine Beetle 
Armillaria 


Root Disease 


Spruce-fir 
72 % high 
27 % mod. 
<1% low 


81 % high 
16 % mod. 
  1% low 


  3 % high 
13 % mod. 
<1 % low 


5 % high 
1 % mod. 
 


32 % high 
63 % mod. 
  4 % low 


Blue spruce 16 % high 
 


 6 % mod. 
 


16 % high 
 


10 % high 
86 % low 


Douglas-fir 
71 % high 
29 % mod. 


40 % high 
  2 % mod. 
<1 % low 


46 % high 
50 % mod. 
  4 % low 


32 % high 
12 % mod. 


26 % high 
19 % mod. 
39 % low 


Ponderosa 
Pine 


3 % high 
1 % mod. 


1 % high 
<1 % mod. 


<1 % high 
3 % mod. 


61 % high 
38 % mod. 
  1 % low 


  1 % low 


Pinyon-
juniper 


<1 % high 
<1 % mod. 


<1 % mod. <1 % mod. 
<1 % low 


2 % high 
4 % mod. 
<1 % low 


 


Aspen 
28 % high 
8 % mod. 


23 % high 
7 % mod. 
<1 % low 


2 % high 
5 % mod. 
<1 % low 


13 % high 
  9 % mod. 
<1 % low 


  8 % low 


Cottonwood 13 % mod. 13 % high  17 % mod.  


Gambel oak 1 % high 
1 % mod. 


<1 % mod. 
<1 % low 


2 % mod 
<1 % low 


14 % mod. 
  9 % low 


 


Key Findings 


• Western spruce budworm, subalpine fir decline, and pinyon decline have affected the 
most acreage on the Uncompahgre Plateau over the past 10 years.  Most of area 
affected by pinyon decline has occurred on lands below the National Forest. 


• Repeated defoliations by western spruce budworm have resulted in a large amount of 
subalpine fir mortality in the spruce/fir cover type understory.  This dead wood has 
greatly increased the fuels accumulations in this cover type.  


• Mountain pine beetle and spruce beetle activity has also occurred, but is considered to 
be at endemic levels. 


• The majority of spruce-fir and Douglas-fir cover types are vulnerable to future 
western spruce budworm outbreaks.  The spruce-fir cover type is also highly 
vulnerable to spruce beetle.  The majority of the ponderosa pine cover type is 
vulnerable to mountain pine beetle. The spruce-fir cover type is most vulnerable to 
Armillaria.  The majority of the aspen cover type is vulnerable to aspen fungal 
pathogens. 
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Trends 


• Increases in insect and disease caused mortality are related to existing vegetation 
conditions (mature, dense stands); however, drought conditions have exacerbated the 
situation. 


• Subalpine fir mortality caused by western spruce budworm (removes young trees in 
the understory) and subalpine fir decline (removes mature trees in the overstory) is 
resulting in a species composition shift, with subalpine fir dropping out of the mix. 


• Douglas-fir mortality is also being caused by several agents.  Western spruce 
budworm is removing young trees in the understory and increased Douglas-fir beetle 
activity is killing mature trees. 


• Pinyon pine mortality caused by Ips beetle, black stain and/or drought is resulting in a 
shift from pinyon-juniper stands to juniper dominated stands. 


• In aspen/conifer mixed stands currently dominated by aspen there is an increasing 
shift to more conifer dominance as mature aspen succumb to fungal agents (Smith 
and Smith 2004). 


Management Implications 


• Modeled vulnerability rankings indicate a large percent of the Uncompahgre Plateau 
is vulnerable to future insect and/or pathogen attacks and insect and disease caused 
mortality is expected to increase over time.  The mix of tree species, stand structure 
(density, multiple layers, etc.), and weather conditions, especially drought, will 
determine the level of tree mortality that may occur at the landscape level.  For forests 
to be less susceptible to insect and disease infestations they need to be more diverse 
than currently exist on the Uncompahgre Plateau - more diverse in age, size, density, 
and species composition.  Management activities can influence these diversity 
components.  Without treatments that increase stand diversity, large areas of the 
Uncompahgre Plateau will continue to be susceptible for large-scale insect and 
disease disturbances, especially if drought conditions continue to persist in this area. 


• Insect and disease caused mortality creates habitat structural features (snags, down 
woody material) required by many wildlife species in late seral forest conditions.   


• There has been an increase in fuel loading, particularly in the spruce/fir cover type 
understory as a result of western spruce budworm caused mortality.  Fuel reduction 
projects in Wildland Urban Interface areas on the Uncompahgre Plateau will be 
focused on removing/reducing the amount of dead material, as in the WAPA 
powerline project proposal. 


• More pinyon pine has died below the forest boundary than on Forest.  As a result, the 
remaining live trees may serve as seed sources and reserve habitat areas for species 
dependant on pinyon pine. 
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