Douglas-fir beetle, Dendroctonus pseudotsugae Hopkins (Schmitz and Gibson 1996, Walters 1956, Wood 1963), is the most important bark beetle enemy of Douglas-fir throughout its range in western North America.  It also attacks western larch but produces brood only in down trees.  Normally it breeds in felled, injured, or diseased trees. Resulting endemic mor​tality is large in amount but widely scattered. At times, D. pseudotsugae becomes epidemic and kills apparently healthy trees on extensive areas.  In the coastal Douglas fir region from British Columbia to northern California, outbreaks are sporadic and of short duration, but are likely to kill large numbers of trees. Usu​ally they develop following extensive windthrow or large fires.  In Rocky Mountain forests, outbreaks usually are of longer duration and commonly develop in trees felled by wind, broken by snow, damaged by fire, or affected by drought or defoliation.

Reddish or yellowish boring dust caught in bark crevices or around the base of trees is the usual evidence of Douglas-fir beetle attack.  No pitch tube is formed, but resin may exude from attacks on the upper bole.  Foliage of attacked trees turns yellow, then sorrel, and finally reddish brown in late summer, in fall, or in early spring, depending upon region, time of attack, and weather.  Viewed from the air these "redtops" provide a means for assessing an outbreak (Greeley et al. 1953).

Adult Douglas-fir beetles are dark brown to black with reddish elytra, rather hairy, 4.4-7.0 mm long; similar to the smaller D. simplex and the more robust D. rufipennis, but distinguished from both by host.  Douglas-fir beetles work in pairs and construct egg galleries which are mostly in the inner bark, though they also slightly etch the sapwood. Typical galleries are perpendicular, usually straight or slightly sinuous, and average about 30 cm long, though they range from about 12 cm to more than 90 cm.  The first 2.5 -5.0 cm of gallery angles to the side as with D. ponderosae.  Eggs are pearl-white, about 1.2 mm long, and without surface markings.  They are laid in masses of 10 to 36 in niches at intervals along alternate sides of the gallery (fig. 216A).  Larval mines diverge from egg niches and are extended through the inner bark close to the wood.  They expand as the larvae grow, so the completed work from each group of eggs is somewhat fan- shaped (fig. 216B).  Pupal cells, constructed at the ends of larval mines, may be exposed when the tree’s bark is removed, or they may be concealed in it, depending on bark thickness. In these cells, transformation from larvae to pupae, and then new adults takes place.  New adults bore away the intervening bark between pupal cells and congregate, sometimes for rather long periods, beneath the bark.  Finally they bore through the bark to its surface, emerge, and fly to make attacks on new trees.

Douglas-fir beetle has one generation annually.  Adults and large larvae overwinter, with adults predominating.  Depending upon area and weather, overwintering adults emerge and attack from April to June.  Some of these adults reemerge and attack additional trees, establishing a second brood.  Adults from overwintering larvae emerge and attack in July and August.

In the coastal Douglas-fir region, resistance of host trees evidently keeps Douglas-fir beetle under control most of the time.  Even when outbreaks occur, following stand disturbance 



caused by fire or wind, they abruptly subside because beetles do not thrive in normal, vigorously growing trees.  In interior forests, tree resistance is a key factor in control; but trees are subject to greater stress and effectiveness of natural control varies more than in coastal forests.  Among insects rated as important in natural control of Douglas-fir beetle are Enoclerus sphegeus, Thanasimus undatulus, Temnochila chlorodia, Coeloides brunneri, and Medetera aldrichii.

Direct control of Douglas-fir beetle is of dubious merit and has seldom been attempted. In the coastal Douglas-fir region, where outbreaks are brief but intense, prompt salvage of beetle-killed, wind-thrown, and fire-killed trees before beetles emerge is the only practical course of action.  In this coastal region, slash on clearcut areas does not create a beetle problem, but sometimes does on selectively cut areas.  In inland forests, preventive control is obtained by thinning and harvesting.  Slash has not caused tree-killing outbreaks of Douglas-fir beetle; but large amounts of cull stems probably should not be left after logging, especially if shaded.  Stumps are reported to be significant sources of beetles in British Columbia but have not been involved with tree killing in the Rocky Mountain States.  Aggregating pheromones have been developed for use in concentrating attacks in trees to be logged.  An antiaggregative pheromone, MCH, has been registered and effectively prevents infes​tation in susceptible trees and stands (McGregor et al 1984, Ross et al 1996).
Figure 216.—Douglas fir beetle (Dendroctonus pseudotsugae): A, Adult females preparing egg galleries; B, larval mines fanning outward from egg galleries.

