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Control of the Vlesterh Pine Bark-Beetle 
(Dendroctonus brevicornis-Lec.) 

One of Oregon's greatest natural resources is its 

standing timber. The commercial stands of Oregon may be 

divided into two major divisions, namely Douglas fir 

(Pseudotsuga taxïfolia) and Western yellow pine (Pinus 

ponderosa). The range of Western yellow pine within the 

state covers 14,000,000 acres or half of the timbered 

area, and has a board foot volume of 70,000,000,000. 

Practically this entire region lies within the eastern 

half of the state and the pire stands of yellow pine in 

southeastern Oregon are some of the very finest. It is 

apparent that this great wealth must be protected from 

devastation. 

The two principal enemies of Western 7ellow pine 

are insects and fire, and chief among the insects is 

the Western pine bark-beetle (Dendroctonus brevicomis-Lec.). 

Some understanding of the havoc of which this pest is 

capable may be bad by reviewing southeastern Oregon's 

insect infestations of 1915 to 1921. 

In the five southeastern counties of Oregon is 

found tUe best of the yellow pine. In these stands the 

fire loss from 1915 to 1920 was 4O,6l3.7O, not including 

protection costs. 
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Insect damage for Jackson county alone amounted 

to an average annual loss, for a four year period, of 

9rl,758. Therefore the insect damage in one county for 

one year was more than twice the five-year fire loss 

for five adjoining counties. 

These excessive figures were no doubt caused by 

a series of extremely dry summers and other climatlo COIl- 

ditions vhich weakened the pines and made them ideal hosts 

for the invaders. These formed an ideal combination for 

the development of a disastrous epidemic. The total aver- 

age annual loss from this source, however, amounts from 

.3% to .5% of the stand while fire ruins from .1% to .2% 

of the total volume annually. 

Insects bave infested the forests for ages arid 

there bave been periodic reoccurrences of epidemics in 

which from 6% to 14% or more of the stand has been killed, 

during one year, over limited areas. As long as the in- 

fesbation is held to an annual loss of but .10% of the 

stand, intensive control work need only be done when in- 

dividual trees or stands of more than ordinary value are 

threatened, such as are in national parks and private es- 

tates. Under normal conditions only the mature trees are 

attacked and the loss is regained through the annual in- 

crement which is accelerated by the openings. The work 



of the Western pine bark-beetle i 

with one to three trees per group 

This will increase to ten cr more 

epidemic condition, but the equal 

infestation will remain constant. 

Though the examples of the 
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normally scattering, 

in endemic condition. 

trees per group in the 

distribution of the 

beetle infestation 

cited were in southern Oregon, the pest is found over 

the range of Western yellow pine from British Columbia 

south through Montana, Washington, Oregon, and southern 

California. 

The potential threat of fire is ftUly realized and 

large sums are spent annually to meet and prevent the 

fire losses. With the heavier damage of which the in- 

sects are capable, a correspondingly large amount should 

be spent for beetle control. 

Life History 

The adult beetle is stout, brownish-winged, and 

1/8 to 3/16 inch in length. The pronotum is coarsely 

punctured and narrowed slightly toward the bead. Each 

elytron has six parallel ridges and the entire body is 

very finely pubescent. 

The first of the adults emerge in May or June, 

depending on the climate and the altitude. The emergence 

will continue on through until September. 



1. Ventral view of an adult Western Yellow Pine Beetle 

(Dendroctonus brevicornis -Lec.)-Oriinal. 

2. Dorsal view of an adult bark-beetle. - Original. 

3. Dendroctonus larva.- From Barkbeetles 
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The principal egg laying period is from June to 

August, also depending upon climatic conditions. Four 

days are required for the eggs to hatch, and the resulting 

larvae feed for a short time on the cambium and the re- 

mainder of their 31 to 35 days is spent in the inner por- 

tions of the outer bark. Due to unfavorable conditions 

the winter may be spent in the larval stage and pupation 

take place the following spring. Normally the spring 

pupation requires fifteen days and occurs in the pupal 

cell under the outside layers of hark. 

After pupation seven to fourteen days are spent 

in the bark while the elytra and the body chitinize and 

the color deepens. 

Bark of living trees, or the living bark of re- 

cently felled trees, is then attacked from the base to 

two-thirds the heit of the tree. This species of bark- 

beetle differs from the majority in that the host trees 

often are the most vigorous in the stand, thoui normally 

the mature trees are selected first. 

Egg galleries are dug by the adults in the cambium, 

The maximum amount of damage is done as the galleries 

tend to girdle the tree rather than run parallel to the 

grain. The greit majority of the damage is done by the 

adults, as the larvae mine into the outer layers of bark 

soon after hatching. 



Work Of The Western Filie arc-eetie In Cambium 

Of Western Yellow Pine ( Slicht1y reduced- Original) 
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Eggs are laid from the latter part of August to 

the middle of September and larvae may be found as 

early as September 4. The resulting larvae winter in 

this stage, or as young adults in case of the earlier 

broods, and emerge from May to early July. 

In case of attack on a thrifty host, 15 to 25 

adults per square foot of bark, or 1500 to 15,000 per 

tree, are necessary to insure the success of the attack. 

If the attack is light, or the individual tree very 

thrifty, the beetles can be drowned out by pitch. 

The life history is greatly affected by climatic 

conditions. Broods on the north side of the host may 

be twenty days later thon those on the south side. At 

elevations of five thousand to six thousand feet, broods 

may be 53 days longer in emerging than those at 3200; 

while at 2500 feet they may require fifteen days less. 

Control 

Natural control is a large factor in the suppres- 

sion of the Western pine bark-beetle. Natural enemies 

include parasitic Hyrnenoptera, fungi, bacteria, and mites. 

The Calcis-flies (family Chalcididae) are a valu.- 

able group of parasites. The bodies of these flies may 

be metallic red, blue, groen or yellow. They are a 

small insect, seldom exceeding one-quarter inch in length, 



and have four transparent, hair-fringed wings. This 

form is both parasitic and predacious. Cecidostiba 

burkei-Cwfd. is the species feeding ori Dendroctoni's 

brevic omis. 

The Checker beetle or red-bellied elend 

(Enoclenus sphegeus - Fabr.) is an important predator 

of D. brevicomis. The body is gray with reddish ventral 

parts. The legs and mouth parts are well developed. The 

adults patrol the surface the bark end the larvae 

live in the bark-beetle mines. The black-bellied dens 

(Thanasirnus nigriventris-Lec.) is another enemy of the 

bark-beetle. It has a brown and gray body six irgn, in 

length and is very active. 

A common beetle, the green trogositid (Terrinochila 

virescens - Fabr.) feeds upon a large variety of beetles, 

being confined to no one species. 

The Robber Fly (family Asilidae) is a very war-like 

specimen and attacks its prey on the wing. The body is 

either black or Tellow and bas one pair of wings. 

The lesser important parasitic Hymenoptera are 

the Icbneujnon-flies (Icbneumonidae) which lay their eggs 

in the larval mines, end the parasite preys upon the 

immature bark-beetles. These flies, or wasp-like 

insects, are characterized in the female by a long needle- 
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like ovipositor extending from the last segment of the 

body, two pairs of transparent wings, and the body 

either a reddish color or marked with yellow bands. 

There are many birds that feed on the bark-bee- 

ties, but the principal ones are the woodpeckers. Their 

work is made ail the more obvious because of the bark 

scattered at the base of the tree as the birds flake 

open the bark in search of the larvae. This is one in- 

dication used in locating brood trees. 

Mites also play a part in the control of the 

Western pine bark-beetle. They obtain their food by 

sucking the juices from the bodies of the larvae. 

Artificial or Applied Control 

In order to obtain the maximum benefit at the 

minimum cost, the life and seasonal histories, and the 

habits of the species of beetle attacking must be known. 

A general rule applicable to all regions is that control 

work should be carried on from the time of dormancy in 

the fall until spring activity starts. This will vary 

with the altitude and latitude from ten days to two 

weeks; for Oregon the control will be fran the middle 

of September to the middle of May. 



The control work must be made to pay for itself, 

i.e., the beetle damage must be at least equal, if not 

greater than the cost of control and prevention. 

Intensive control is needed only for epidemic in- 

festations or where loss is over .10% of the stand. In- 

tensive control should aim ab lOO eradication even 

though this i unattainable economically. As stated 

before, a long as the limit of damago is kept at .102ò1 

annually, reproduction and annual increment will care 

for any insOct losses provided fires are kept out. In- 

tensive control should also be limited in mature timber 

to those areas which will be ct within the next two 

decade$. 

In order to reduce costs of operations only those 

trees that are infested at the present time should be 

treated, and not tbose that bave been deserted. Spotters 

should bave a good working imowledge of the character- 

istic indications denoting work of the species being 

eradicated and the condition of the host tree. 

As Dendroctonus brevicomis is limited to the 

Western yellow pine and Coulter pine (Pinus coulteri), 

control work need not be done for this species in stands 

composed of other species. The damage to Coulter pine 

is negligible. 



When the trees are first infested the foliage 

does not. change color, and if in the fall, it inay not 

fail until the following spring. Early indications of 

infestation are the borings and pitch tubes formed at 

point of attack. The latter are mixtrnes of frass and 

the pitch put out in an effort to drown the beetle. 

Woodpecker work and the discovery of the beetles them- 

selves are also factors in "spotting." 

The foliage fades to a yellow-green within two 

weeks after a successful attack in the siumner, arid soon 

deepens to a brick red. Little good will be done by 

treating the red-topped hosts as the invaders usually 

leave after the "sorrel" stage Ìs been reached. Trees 

with bark thickly punctured with clean, small, round 

holes have also probably been deserted, and are termed 

"beetle-abandoned trees". 

The recognition of a shift from an endemic to an 

epidemic condition is of great importance in the control 

of the Western pine bark-beetle. Under normal candi- 

tians the "red-tops" will be scattered out over the stand, 

but with the coming of an epidemic they appear in scat- 

tered clumps of increasing number and size evenly dis- 

tributed over the stand. This may be expected after a 

heavy drought. 
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Bark-beetle control may be compared to fire con- 

trol again, in that prevention is less costly than sup- 

pression would be in case of an outbreak. 

Prevention or pre-suppression in beetle control 

may be obtaïned in part by forest management. Under 

this method the stand is kept in a healthy condition by 

removal of all beetle-infested trees, and correct thin- 

nings. Special-thinnings and treatment to promote 

vigorous grth are not economically justified under 

the present conditions unless the timber is ori recrea- 

tional areas, or is needed for watershed protection. Thin- 

nings should not be charged fully to beetle control as 

the stand as a whole will benefit from increased reproduc- 

tion and increment. 

After an infestation by Dendroctonus brevicomis 

has been noted, the extent of the damage may be estimat- 

ed and a topographic map secured by making a reconnaissnce 

of the area by a 10% strip cruise. From these data the 

current annual lass may 'be determined. 

Following the preliminary 'work, in which the spe- 

cies of tree infested, the species of insect attacking, 

and the general boundaries of the area have been deter- 

mined, a report is made. The data arc then supplemented 

by more intensive information which will aid in the 
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determination of volume to be treated, an estimation 

of the control cost, and a general planof procedure. 

There are many things wbich will influence the 

success of a control project. Chief among these is the 

necesity of covering a large encua area in a single 

season to insure control, and to have sufficient funds 

to complete the project. The individual owner should 

not attempt control if he does not have the cooperation 

of neighboring owners. Control on a small area surrounded 

by infested timber, will benefit the neighboring stands 

but will not lessen the attack on the control area. 

The organization of a project should definitely 

assign responiïbility for different phases of the project. 

This will save duplication of work and assure results. 

When large cooperative control projects are undertaken 

a board of directors, with all parties represented, 

should decide on management plans, costs, etc. 

t?spotting? is the most important branch of actual 

control work, as success is based on the treatment of a 

large percentage cf the iifested trees. 

Where the infestation is heavy, topography is 

steep, timber open, and the project cDnparativeiy small, 

topograph ?tspottingU may be used. One spotter ¿overs 

the tract by definite drainages. By working hack and 



forth across the drainage he maps and tags the infested 
trees, numbering them serially. 

The strip method, which ¿ives a lCO cruise of the 

area, is much more systematic arid more efficient than 

11topographic spotting. The most efficient crew is 
composed of' two spotters who tag and number serially and 

blaze all trees in a one to five chain strip on each 

side of the compass line. Width of the strip cruised 

is determined mainly by the intensity of the infestaiori, 
density of the stand, topography, and season of year, the 
Usorrel tops" being more prevalent in the fall. Compass 

work, topographic mapping, and platting of host trees are 

done by the conîpassman. Map scale should be 4" to the 

mïle. 

A three-man spotting crew averages from about 350 

acres a day to a single section in two weeks in case of a 

severe infestation. Area covered depends on intensity of 

infestation, density of stand, topography, and season of 

year. 

The most practical control measure for large 

areas is to fall the trees, peel, and burn. There are 

other alternatives such as milling the timber and burn- 

ing the slabs. This has proven practical for small, local- 
ized epidemics but is usually economically impossible due 

to the inaccessibility of scattered trees. 
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Logging and storing the logs in water will cause 

a large mortality. Five weeks is necessary for 100% 

effectiveness, however, and during this time many may 

emerge from the upper side of the log. 

The trap-tree method has been tried but bas not 

proven a satisfactory measure for the Western pine bark- 

beetle. 

The bark-burning method usually employs a crew of 

three men when fire lines have to be used, and two in 

case of low fire hazard. 

Slash disposal has been a much debated question 

as to its influence on the control of the Western pine 

bark-beetle. The local infestation in some areas has 

been materially increased by fresh slash, but this is an 

exception. A slash disposal investigation in the Cascades 

of southern Oregon has indicated that slash disposal may 

be disregarded in the control of the Dendroctonus brevi- 

comis. This is due to the high mortality in the thin 

bark in the majority of the slash, and slight temporary 

increase in local infestation due to the slash. Fur- 

ther only one-half as many beetles attacked the slash 

per square foot of bark as they did the standing trees.- 

Material secured from "The Relation of Highway Slash to 

Infestations by the Western Pine Beetle in Standing Timber»' 

J. E. Patterson. 



In stands where the timber is under 12 inches 

in diameter, and several attacked trees in a group, 

the trees may be felled, piled together and burned 

without peeling. A better treatment is insured if the 

top half of the outside and upper logs is peeled and 

the bark piled along the sides of the logs. 

In the treatment of individual trees, they shou3d 

be cut th a low stump height and dropped up or down hill 

to facilitate burning. The tops should be lopped and 

scattered in bad fire weather or burned with the log 

and bark during periods of low hazard. Stumps and as 

much of the logs as can be reached should be peeled. 

The fire used should be small enough to control 

and still produce a thorough burn. During periods of low 

humidity the burning should proceed from the up-hill end 

of the log to the lower. A efficient fire line should 

also be constructed. During low hazard the fire may be 

started at the lower end and if necessary, pitch and dry 

kindling may be used along side of log. Extremely low 

humidity occurring during the control Triod may neces- 

sitate using the solar heat method. The bark is peeled 

and placed sp, that the inner bark is exposed to the sun. 

A temperature of at least 85 degrees is necessary for the 

fatal temperature of 115 to 120 degrees to be reached in- 
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side the bark. This method should be avoided, if pos- 

sible, especially with thick barked trees. 

The rate of treating for a three-man crew in 

Western yellow pine stands, with from 80 to 130 trees 

to treat per section, varies from five to ten trees per 

day. Many factors such as topography, ground cover, 

average diameter, distance from camp, and fire weather, 

will affect this average. 

Treating costs, with the pile-and-burn method, 

average for a 12" tree of 100 BM Sl.33 or l3.33 per MB:M. 

For peeling and burning individual trees 20" in diameter 

the average cost is 2.00 per tree or 5.00 per MBM, and 

for trees 30" and larger in diameter the cost is 4.00 

per tree or 32.67 per MBM. The above figures were obtain- 

ed from "Manual of Bark-Beetle Control in Western Pine 

Forests" - F. P. Keen. 

The determination of the size of camp is essential 

in keeping costs at a mininium. The size of camp and nun- 

ber of men should be adjusted to fit the gïven length of 

time in which to complete the project. The working plans 

should also include a program of camp location. The site 

chosen should be so located that there will be a minimum 

of travel time spent on the job. This will vary with the 

topography, method of transportation, intensity of attack, 
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and water supply. Stands of eight to sixteen sections 

may be treated from one camp. 



Summary 

General 
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Oregon's rich stands of Western yellow pine must 

be protected from the attack of Dendroctonus brevicomis. 

Bark-beetle losses are excessive periodically and may 

kill six to fourteen percent of the stand in one year. 

Attack of the Western pine bark-beetle normally is even- 

ly distributed over the area. 

Range 

D. brevicomis is found over range of Western yel- 

low pine from British Columbia south throua Montana, 

Washington, Oregon, and southern California. 

His tory 

Adults emerge in May or June nd deposit eggs 

from June until August. Eggs batch in about four days 

and the larvae spend 31 to 35 days in bark before pupa- 

tion,which requires an additioi1 fifteen days. Life 

hisbory varies with altitude and latitude; with one 

brood annually in Canada, 1 1/2 in Oregon, nd two in 

parts of California. 

Natural Control 

Natural control is of vital importance. NaLural 

enemies include parasitic and predaceous insects, birds, 

bacteria, and mites. 



Artificial Control 

Seasonal history must be known to secure treat- 

ment during the dormant period or while the entire brood 

is in the tree. 

The damage done by the attacking insect should at 

least equal control cost before control measures are 

initiated. The Western yellow pine and. Coulter pine are 

the only hosts of D. brevicomis. 

Prevention is cheaper than suppression and may be 

accomplished in part by forest management. The extent 

of damage, species of beetle attacking and trees attacked 

should be determined by a reconnaissance of the area by 

a 10% strip cruise. 

The infested should be logged immediately if 

economically possible. In case other treatment is neces- 

sary, detailed working plans should be compiled covering 

volume to be treated, specified time for control, general 

plan of procedure, and an estimation of cost. 

Control should cover an area large enoua to in- 

sure success. Small areas within infested area should 

not be treated imless the balance of area is to be treat- 

ed also. 

Spotting is the most important branch of control 

work. The most efficient spotter can only spot 60% of 



the beetle-trees, in case of recent infestation. A crew 

should consist of two spotters and, a compassman. Loca- 

tion of infested trees is accomolished by a lCO cruise. 

Three-man treating crews fall, bark, and burn 

infeste trees and bark. Treating costs for 20" trees 

average 5.00 per MBM treated. 

The size of camp and number of men should be ad- 

justed to the oroject so that the work will be carried 

on with the greatest efficiency. 

Slash disnosal need not be considered in the control 

of Dendroctonus brevicomis. 

Although there has been a large amoune of rcsearch 

on the control of the western pine bark-beetle there is 

great need for the development of cheaper and more efficient 

irradication 'methods. 
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