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Bark Beetles

Order:  Coleoptera (beetles)

Family: Curculionidae (weevils 

and bark beetles) 

Subfamily: Scolytinae

Bark beetles were formerly recognized as a separate family; 

older literature will refer to the “Scolytidae” as the bark beetle 

family 

600 species in 78 genera in North America



Bark Beetles vs. Wood Boring Beetles



Forest Health Issues

• Too many trees!

• Altered species 

composition and forest 

structure

• Excessive fuel loads

• Highly susceptible to 

wildfires

• Highly susceptible to 

insects and diseases



2012 Risk Map







Precipitation vs Mapped Mortality for Region 5
Excludes Fire Mortality
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Mortality from Bark Beetles
National Forest System
Southern Cascades/
Sierra Nevada
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Protracted drought period: Sierra Nevada, southern 
Cascades, Modoc

high levels of mortality: white fir (east side), ponderosa pine, Jeffrey pine

% of 
normal 
precip.





Palmer Drought 
Severity Index

0 to 4: normal to 
extreme moist period

-1 to -1.9: mild drought

-2 to -2.9: moderate 
drought

-3 to -3.9: severe 
drought

Below -4: extreme 
drought

Variety of precipitation/temperature/et data available
• % of average for seasonal precipitation
• PSDI
• US Drought monitor
• others









Bass Lake, Sierra NF 2015





March 2014

200 TPA
180.7 ft2 BAA
65% PIPO
30% CADE
5% QUCH

March 2016

60 TPA
13.0 ft2 BAA
83% CADE
17% QUCH

In a period of two years, 70% of trees and 93% of basal area were killed.  A 
forest once dominated by medium-diameter (14.5 in. mean dbh) PIPO is now 
dominated by small-diameter (6.4 in. mean dbh) CADE.  All PIPO were 
colonized by western pine beetle, most in 2015.  

Site 1 - 3679’ elevation, central Sierra Nevada



March 2014

360 TPA
500.1 ft2 BAA
50% PIPO
39% CADE
11% QUCH

March 2016

230 TPA
73.1 ft2 BAA
74% CADE
17% QUCH
9% PIPO*

In a period of two years, 36% of trees and 85% of basal area were killed.  A 
forest once dominated by large-diameter (23.6 in. mean dbh) PIPO is now 
dominated by small-diameter (6.0 in. mean dbh) CADE.  All PIPO were 
colonized by western pine beetle in 2015, but two trees have yet to exhibit 
crown fade.*

Site 2 - 3800’ elevation, central Sierra Nevada











THINNED (dead trees/acre)

0-6" DBH 6+" DBH

PP/JP 3 2

WF 1 0

UNTHINNED (dead trees/acre)

0-6" DBH 6+" DBH

PP/JP 24 6

WF 286 44

TREE MORTALITY 2000-2015
Thinned stand (BA = ~80 sq.ft./acre) vs.
Unthinned stand (BA = ~150 sq.ft./acre)



Priority Areas for Treatment

Untreated eastside pine areas that receive less 
than 30” of average annual precipitation with high 
white fir component; especially areas with large 
tree component

• At a very high risk of bark beetle-caused mortality to 
white fir component and high risk to bark beetle-caused 
mortality of Jeffrey and ponderosa pine during droughts

• Very high risk of stand replacing wildfire (e.g. Corral, 
Bald, Straylor)

• Need to reduce density to low levels, remove white fir 



Priority Areas for Treatment

Untreated dry mixed conifer forests with a high 
pine component; especially areas with large tree 
component

•At high risk for western pine beetle, fir 
engraver beetle, flat-headed fir borer, and 
mountain pine beetle-caused mortality

•At a very high risk for high severity wildfire 
(e.g. Moonlight, Eiler, Reading)

•Need to reduce density to appropriate levels 
for the pine component 



STAND DENSITY MATTERS!!!


