Mountain pine beetle, Dendroctonus ponderosae Hopkins (= monticolae Hopkins) (Blackman 1931c, Evenden et al. 1943, Amman et al 1989, Wood 1963), ranks first in de​structiveness among bark beetles of the West. It ranges throughout pine forests of British Columbia, Alberta, western United States and into northern Mexico. Pinus contorta, P. lamber​tiana, P. monticola, P. ponderosa, and P. albicaulis are its prin​cipal hosts. P. aristata, P. balfouriana, P. coulteri, P. edulis, P. flexilis, P. monophylla, and  other introduced pines are recorded hosts. In lodgepole pine, mountain pine beetle infests mature forests, often decimating them over extensive areas (fig 214). In ponderosa, west​ern white, and sugar pines, group killing, often on a large scale, occurs both in mature forests and in young over​stocked stands. During periods of unusually warm weather, whitebark pine stands have been devastated at higher elevations.  Mostly, this beetle is a primary killer, but at times it occurs as a secondary, for example in association with D. brevi​comis.

A mountain pine beetle outbreak from 1894 to 1908 in ponderosa pine in the Black Hills of South Dakota first called public attention to the extensive killing by bark beetles in the West. Between 30 and 50 million trees were killed in that early outbreak. Since then many other mountain pine beetle outbreaks have occurred. Among the most noteworthy were the Kaibab, Ariz., outbreak of 1917 to 1926 that killed 6 million ponderosa pines; a series of outbreaks from 1925 to 1935 in Idaho and Montana that killed an estimated 1.4 billion lodgepole pines and vast numbers of whitebark pine; extensive outbreaks in the western US and Canada during the late 1970s and early 1980s covering almost 2 million hectares (4.5 million acres); and a very massive infestation that devastated lodgepole pine stands in the northern Rocky Mountains and into central British Columbia in the early 2000s—extending to more than 8 million hectares (20 million acres). Western white pine in Idaho and sugar pine in California have repeatedly suffered heavy losses caused by this beetle. Somewhere in the West it is epidemic almost continually in one or more of its principal hosts.

Trees from 10 to 12.5 cm (4 to 5 in) in diameter up to those of the largest size may be attacked by mountain pine beetle.  Attacks are usually heaviest along the main trunk of a tree from within a meter or so of the ground, up to the middle branches; but may extend from the root collar very nearly to the top and into larger limbs. During endemic infestations there is a tendency for beetles to select weaker, less vigorous trees for attack; but no such selection is evident during epidemic conditions. In​fested trees are recognized first by pitch tubes on their trunk and red boring dust in bark crevices and on the ground at the root collar; later, by discoloration of the foliage, as it changes from normal green to light greenish yellow, and then to reddish brown. The wood of successfully attacked trees soon becomes heavily blue-stained by Ceratocystis montia (Rumb.) Hunt.

Adult Dendroctonus ponderosae are rather stout, black, cylindrical beetles 4-7.5 mm long and practically identical to those of D. jeffreyi. They excavate very long, perpendicular egg galleries (fig. 215) through the inner living bark, engraving both bark and wood. Adult (egg) galleries may be nearly straight or slightly sinuous, and sometimes, particularly in sugar pine, decidedly winding.  At the bottom of these galleries there is a short crook, or bend, 25-50 mm (1-2 in) in length. The perpendicu​lar portion of the gallery ranges in length from 30-90 cm (12-36 in) and nearly always follows the grain of the wood.

Eggs are deposited singly in niches on alternate sides during construction of the egg gallery. These hatch in a few days, and small white larvae excavate short feeding tunnels at right angles to the egg gallery. These feeding tunnels vary in length and are exposed on the inner bark surface. When fully grown, larvae construct small pupal cells at the ends of larval mines and in these transform to pupae and then to new adults. Pupal cells are usually exposed when the bark is removed, but in thick-bark trees they may be concealed in the inner bark. New adults may bore away the intervening bark between pupal cells and congregate beneath the bark, prior to emergence from a common exit; or individual emergence holes may be constructed directly from pupal cells. Emerging beetles also take advantage of cracks in the bark or holes made by wood​peckers.

Mountain pine beetle life cycles vary considerably over its wide and diverse range. One generation per year is the general rule. In portions of California, two and a partial third generation may develop, and in the coldest portions of its range, one generation may require 2 years. Larvae and adults are the overwintering stages.

Several natural factors affect abundance of mountain pine beetles, including sub-zero winter temperatures; nematodes; woodpeckers; predaceous insects such as Enoclerus sphegeus, Temnochila chlorodia, and Medetera aldrichii; and the insect parasite Coeloides dendroctoni. As stand susceptibility to mountain pine beetle increases, effectiveness of natural control decreases and outbreaks develop. Studies have demonstrated the desirability of harvesting susceptible stands prior to outbreaks; or relieving stand stress 
by thinning dense young stands of lodgepole and ponderosa pine (Schmid et al 1994; McGregor et al 1987). Control of out​breaks by logging infested timber has been attempted,  but has proven of limited usefulness because of large areas to be intensively covered in a brief time and high costs. Direct con​trol measures, such as felling and burning or peeling, and treating with oil or chemical sprays, were used for decades in many parts of the West. These measures are now considered generally un​economical. In addition to thinning stands to reduce susceptibility, individual high-value trees can be successfully protected by applications of pesticides to uninfested tree boles (Gibson and Bennett 1984). Advances in pheromone technology have enabled us to manipulate beetle populations to our advantage: aggregating pheromones can be used to concentrate beetles and anti-aggregrative ones show promise in protecting trees and stands (Borden et al 1983; Bentz et al 2005). 
Figure 214—Extensive mountain pine beetle-caused mortality in northwestern Montana.
Figure 215—Long, vertical egg galleries of mountain pine beetle (Dendroctonus ponderosae)..
