
THE WESTERN PINE BARK BEETLE PROBLEM 

L. P. Winslow 

A brief presentation of the 

problem of protecting our Ponderosa 

Pine forests from the attacks of 

the Western Pine Beetle. 

A Seminar Thesis 

School of Forestry 

Oregon State College 

Spring Term 

2937 



CCÌ1 r2NTS 

Introduction - 1 

The Tree Attacked 1 

Forest Insects ------------------------------- 2 

Average Losses ------------------------------- 2 

Epidemic Losse ------------------------------- 3 

Control (General) ---------------------------- 3 

The Insect 

Descrïption ---------------------------------- 4 

Classification ------------------------------- 4 

Life History --------------------------------- 5 

Habits--------------------------------------- 5 

Seasonal History. ----------------------------- 6 

How Beetle Work is Fecognized ---------------- 8 

Control 

Natural Control ------------------------------ 9 

Natural Enemies ------------------------------ 9 

Climatic Control ----------------------------- li 

Winter-killing ------------------------------- 12 

Artificial or Applied Oontrol ---------------- 13 

Lethods of Control 

Peeling and Burning -------------------------- 15 

i 



Contents (Continued) 

Sun Curing Method 16 

Use of Trap Trees 17 

Placing Logs in Vater ------------------------ 17 

Removal of InfesLed Logs from the Woods ------ 17 

Use of Portable Sawmills --------------------- 17 

Percentage ethod ---------------------------- 18 

Use of Electricity --------------------------- 18 

Results of Past Control 7ork 

Difficulty of Appraisal ---------------------- 16 

Conclusions ---------------------------------- 19 

Recommendations for Future Work -------------- 19 

Susceptibility of Pine to Attack ----------------- 20 

Factors .ttracting the Tnsects 

Slash ---------------------------------------- 21 

Fire----------------------------------------- 23 

Deterioration of Felled Trees ori 

Control Projects ----------------------------- 24 

Conclusions Concerning Control 

Control of Epidemics ------------------------- 24 

atntenance Control -------------------------- 25 

Appendix----------------------------------------- 27 

Bibliography ------------------------------------- 33 

ii 



Contents of Appendix 

Detenination of Desirability of Control - 27 

Organization or Application of Control ----------- 27 

Forest Service Pre-control Report ---------------- 28 

Forest Service Final Report ---------------------- 28 

Season of Fork 

Spring Fork, Advanes and Disadvantages ----- 29 

Fall Fork, Advantages and Disadvantages ------ 29 

Field Key for Beetle Killed Trees 

Fall Cruising -------------------------------- 

Summer Cruising ------------------------------ 32 

Bibliography -------------------------------------- 3$ 

iii. 



Family--------------------------------- - ------- 

Common Names ........................ 

Distinguishing Characteristics 

Roots.................... 

Trunk (Taper) 

Bark (Thickness) 

Buds---------------------- 

Twigs.................... 

Leaves (Kind) 

Flowers (Char.) 

OUTLINE FOR STUDY OF TREES 
SCHOOL OF FORESTRY 

Scientific Name 

(Clearness) ............. - -------------- 

(Char.) --------------------------------------- -. ----------------- (Use). 

- ------------------------- (Duration) 

Fruit(Char.) ................................................................................... 

Seed(Char.) -------------------------------------------------------------------------------------- 

(Amt.) ....................................... - ............................................... 

Germination Conditions and Per Cent ........... . 

Coppice............................................... 

Wood (Class.) ................................... 

(Uses) ............. .- ........................ 

Tolerance (Seed) ............................. 

Habitat................................................. 

Altitudinal Range ......... -. .................. 

Associates------------------------------------------- 

Common Enemies ....................... 

Protection........................................... 

Age...................................................... 

General................................................. 

References ..... 

(Color) 

(Later) 

(Commercial Range) 

Period 

Period 

(No. per lb.) 

(Durability) 



Range of Ponderosa Pine 

Epidemic Areas 



THE WES'IYRN PINE B EK BF;ETLE PRO I3LHM 

L. P. 7inslow 

Introductton 

Vhen we speak cf the protection of the forests it is 

commonly understood to mean protection from fire. However 

forests need. protection from various other agencies, namely: 

insects, tree diseases, animal damage and, I am sorry to 

say, from man, himself. (5) 

The purpose of this paper is to present briefly the 

prohl'rn of protectn our 

or 'Ves tern Yellow Pine s 

tacks of he 'Testern Pine 

ITuch has been written on 

control; the following is 

material. 

The Tree Attacked 

Pon3'rosa 1ine (ttnus ponderosa), 

it, is also called, from the at- 

Beetle (Denroctonus brevicomis). 

the control cnd advisability of 

a survey of some of the existing 

Ponderosa Pine is one of the most important lumber 

producing trees of North America. It occurs from south- 

em British Columbia to Lower California, and it is found 

in every stìte west of the Great Plains nd the onchun- 

dredbh meridian. It te the principal tree on over seventy- 

five million acres. The Te$tern Pine Beetle is found over 

practically the entire range of Ponderosa Pine west of the 
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Rocky i1ountain. Unfortunately the places infested by epi- 

demic ttack often are found in localities where the great- 

est volumes of timber per acre are located. The insect is 

very destructive on twenty-six million acres covered by good 

commercial stands of Ponderosa Pine. 

Forest Insects 

Our fores h.ve .1wys bad insecis working in them, 

and they doubtless always will. Some of these insects are 

harmful to the trees and others are more or less beneficial. 

- At times conditions become more favorable to insect growth 

and development. Such conditions are due to a favorable 

climate, abundance of food supply, or a shortage of natural 

enemies. Then these circumstances occur certain types of 

insects rnultiplr rapidly and upon reaching epidemic pro- 

portions cause great damare to the stands of timber by 

killing the trees much more rapidly than they are being 

grown. (5) 

Average Losses 

The 7estern Pine Beetle is such an insect. In recent 

years he epideìiic tbcks have been frequent. The insect 

attacks Ponderosa Pine, Coulter Pine (Pinus Coultert), and 

possibly Sugar Pine (Pinus lambertiana). Rarely Lodgepole 

Pine (pinus contorta) is attacked. Under ordinary or epi- 

demic conditions the losses average from one-half to one- 
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third percent, the attacks betng confined to single trees 

or small groups of trees. (4-5). Slow growing trees in 

overmature stnds on poor sites re the ones usually at- 

tacked. (5) 

pir1eic Loes 

When conditions are fvorable for rapid increase the 

insect attack soon becomes epidemic. The st:nd may be ñ.e- 

pleted at the rate of 1O to 15% p year, the groups of 

trees often including from fifty to one-hundred trees each. 

Observttons seem to indicate Lhat epidemic conditions cor- 

respond to dry climatic cycles. The return of moisture 

speeds up the tree growth and loscs decrease. (5) 

Control ( General) 

The appearance of such an epidemic stge in the forest 

usually calls for control measures to prevent the often near 

destruction of the forest. Control measures necessarily 

rnut be based upon information regarding the seasonal his- 

tory of the insects, nd also until they are tried out in 

practice, upon certain conceptions and theories. The first 

step in the formation of control methods was the essumpion 

the F the killing of ihe beetles saved the trees . Since 

the total eradication of insec e from the forest is too 

expensive s well as impossiule to accomplish, the corn- 

plexity of the problem is at once apparent. To be suc- 

cessful a control campaign involves more than the mere 

killing of the beetles on an infested area. Costs of the 



Control and values of the ttrnber mu be considered as vell 

as the complex biologic factors involved which affect the 
insect population. (5) 

The Insect 
Des cription 

The adult beetle is rather stout, brownish to black in 

color, from 3 to 5 mi-n. in length, and generally cylindrical 
in shape, with a broad head grooved in front. the pronotum 

narrows toward t,he head and is coarsely punctured. The ely- 

tra or wing covers have fineelevated lines. The beetle is 

covered wfth fine short hairs on the upper side. The larva 

is small, white, wrinkled and legless, a grub about -- of an 

inch long, with a small yellow head and strong jaws. s 

soon as it ïs hatched the grub starts feeding on the bark 

and forming its gallery. The eggs are white, shining and 

slightly oblong. They are about the size of a pin point. 

The pupa has the form and size of the adult, but it is 

white, with the legs and wings folded under the body 

exposing the abdominal seçmients. (5) (4) (2) 

Cias sification 
Order; Coleoptera 

Super Family; Scolytoiclea 

Family; Scolytidae 

Sub Family; Hylesininae 

Genus; Dendroc tonus 

Species; brevicomis 



(Right) Western Pine Beetle, 
Dendroctonus brevicoínis - Leo. 

Xl 2 

(Right) Larva of the 
Western Pine Beetle. 

Xl 2 

(Left) Egg tunnels 
of Western Pine 
Beetles in inner 
surface of bark of 
Ponserosa Pine. 



Life Ills tory 

The adult beetles dig through he bark of healthy, 
Injured, fallen or stndtng timber, large limbs , and parts 
of logs left after logging, nd exòavate indlng aller- 

les in which the eggs are deposited in lltle niches on 

the side of the wall. The eggs hatch in a week or ten 

days. The young larvae bore their winding galleries 
through the bark inside. The length of the larva stage 

varies considerably. It may last from nine to twelve 

weeks in the summer to over six months in the over winter- 

Ing brood. When the grub or larva is nearly full grown it 

works its way into the inner portions of he outer bark 

where it enlarges the end of its gallery into an oval cell 

known as the pupal cell. Here the period of pupation last- 

ing about three or four weeks takes place, resulting in the 

fully formed edult beetle. The new beetles each bore out 

of the tree in a separate place ind take flight to a new 

tree. (2.) (4) (5) 

Habits 

Upon emerging the beetle may rettack Its parent tree, 
but usually it migrates to a suitable near host. Selecting 

a crevice in the bark, it bores Its way to the cambium 

where It excavates a long, winding egg gallery. The beetles 
work in pairs, the female doing the most of the work while 
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the male assists in keeping the gallery free from borings, 

frass, ond pitch. (2) ts these waste materials are forced 

out of the gallery they accumulate about the entrance, form- 

ing what is known as a pitch tube made up of pitch, frass, 

and borings. The adults die at the end of the egg gallery 

as the inner bark of the tree finally withers. (5) 

Seasonal History 

The winter is passed as adults and as larvae in all 

stages of development. Occasionally some pupae and eggs 

will overwinter. The hibernation occurs in the in the 

outer portion of the inner bark. In the early spring the 

over-wintering adults become active anti begin extending 

their galleries or digging new ones and depositing eggs. 

From these spring deposited eggs the adults vill leave 

the tree in late July or early August. (2) (5) 

Those individuals which passed the winter s newly 

transformed or young adults will lave the parent tree 

in May or June. From this time on there will be an al- 

most continual emergence of adults due to the develop- 

ment of the larvae present. (5) 

After emergence from the dead trees hi-ic new beetles 

enter a period of flight, after which they concentrate 

upon certain trees to which they are attracted and start 

their attacks. The first attacks on a healthy tree us- 

ually start near the top and the beetles keep coming in 



numbers for a pertod of several 

resistance of the sap flow of t 

and the girdling of he tree by 

completed. A successful attack 

adults to a squere foot of bark 

a 24" tree of 5 logs. (5) 

[ithth a week or two after 

days or until the natural 

e tree has been overcome 

the egg galleries has been 

requires about 24 parent 

or about 7,000 beetles to 

the attack the tree dies. 

The parent beetles mine their egg galleries and depösit 

eggs which hatch in about seven days. The grub feeds upon 

the sap of the dead tree, completes his growth, changes to 

the pupa stage, then to a new adult, nd finally leaves the 

tree with the new brood. These new broods emerge from the 

summer killed trees during August, September and October. 

From actual counts it has been found that enough new bee- 

tles are hatched fron single infested tree to kill eleven 

other trees, provided all the beetles made successful at- 

tacks . Howev'-r, many of the beetles which emerge are lost 

during the flight, are killed by predators, or are drowned 

by the sap flow in the trees which theT do not attack in 

sufficient numbers to overcome. This mortality of the bee- 

tles accouns for the natural control of epidemics end the 

consequent failure of the beetles to increase for a period 

of years. (5) 

It is duMng the late fall, winter, and early spring 

period when the beetles are still in the bark of the trees 
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that the gre tes good can be accomplished through control 

measures Care mus t. be taken not to apply control measures 

to trees already left by the beetles, as many predatory tn- 

sects are still present for a time. (2) 

Uow Beetle Work is Recognized 

Usually he first evidence thet a tree hes been attacked by 

beetles is the presence of pitch tubes and the pale color of 

the needls. The faded appeerance greduallr chenges to a 

yellow or sorrel and then to a bright red. In the first fad- 

ing of a tree the needles die from the center of the needle 

cluster outward and usually from the top of the tree downward. 

During the normal process of shedding the old needles , a tree 

sometimes has so many dying needles that tt resembles an in- 

fested tree, although it may be perfectly healthy. However, it 

it, will be noted on these healthy trees, that the center of 

the needle clusters at the tips of the branches are green, 

while an infested tree is characterized by the dead tips with 

possibly green needles further back on the branches. (5) 

On closer examination of the infested tree, small circu- 

lar holes about one-sixteenth of an inch in diameter will be 

noticed in the bark. They usually occur in the crevices. 

very small amount of sawdust will he found in some cases, 

and occasionally pitch tubes cover he holes through vthich 

the beetles forced their way into t,he t,ree. Upon chopping 
into the infested tree so as to expose the sapwood and t,he 
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inner surface of the bh.rk, the winding egg galleries will be 

found in the inner bark. These egg galleries, which are 

slightly larger in diameter than the beetle, are filled with 

sawdust, and they cross and recross each other in such a way 

as to form a network of irregular lines. This peculiar type 

of egg gallery is characteristic of the species and can be 

called the hieroglyphic or signature of the Western Pine 

BeeUe. (5) 

Control 

Control of he Vestern Pine Beetle can be divïded 

into two classes: naural control, which is at work all of 

the time, and artificial control, which is the attempts of 

man to prevent losses from becoming or continuing in epidemic 

s cope. 

Natural Control 

Natural control can be divided into two parts: control 

b,r natural enemies and control by climatic conditions. 

Natural Enemies of the Thstern Pine Beetle 

Parasitic insects are numerous and of various kinds. 

Some are four winged, wasp like insects belonging to the 

order I-Iymenoptera, the two most improtant of which are he 

ichneumon flies and the chalcid flies. These flies deposit 

their eggs in the egg gallr'ries of the bark beetles, where, 

s 



J1.pofl hatchtng out, the 1arve of the fiie feed upon the eggs 

and young of the beetles. 

The predaceous insect enemtes of bark beetles are those 

which capture and devour hetr prey. In thLs group are found 

sorne of the most tníportant enemies of the estern Pine Beetle. 

Several species of different families are known. The checker 

beetles of the Cleridae family devour great nuithers of pine 

beetles. The adults run rapidly over the surface of logs and 

trees catching their prey, while he young live under the bark 

and feed upon the bark beetles in the galleries. The family 

Trogostt.idae act in the same manner as the checWer beetles ex- 

cept that the adults are more sluggish in action and depend 

upon surprise rather than speed in capturing their prey. The 

robber flies of the famtlT stlidae catch great numbers of 

beetles during he period of fltght. 

A number of parsitic fungi are. known to prey upon in- 

sects and the damp,. often sour tunnels of the beetles are 

ideal for he growth of such fungi. Then present these fungi 

are capable of destroying whole broods of hark beetles. 

One of the most important enemies of the beetles are the 

woodpeckers which can be scen digging away at the infested 

trees in search of grubs. The protection of various species 

of woodpeckers would help in preventing epidemic outbreaks 

of beetles. 

Mites are found in the mines of the beetles. Many species 

of mites can be found feeding upon the immature stages of the 

-IO- 



beetles. By 2ucktng the body utces they eventually kill the 

host. 

Paraetttc bacterta are known to attack an1 kill both the 

larva and the adult beetle, but very little ts known of them. 

Through what is known iS the law of the balance of nature, 

when the Western Pine Beetle increases and becomes epidemic. 

their enemies wax fat, and prosperous. The increased food sup- 

ply enables them to become so abundant that they outweirh the 

beetles. The pine beetles re then reduced until the predators 

die off frvm lack of food, and then the cycle is repeated. 

This, toge.her with many other factors such as unfavorable 

climatic conditions, helps to explain the periodtcity of pine 

beetle epidemics. 

In the long run the beetles do not completely destroy 

the forests, for it is practically certain they have always 

been present, but they can so seriously reduce the mature 

timber crop that it may take many years for the forest to re- 

gain the loss in volume.(2) (4) 

Climatic Control 

As previously sted, observations seem to indicate that 

epidemic losses correspond to dry climatic cycles. With the 

return of moist conditions the growth of the tree is speeded 

up and natural resistance of the tree is increased. This 

resistance is due to better sap flow and sap production which 

drowns the attacking beetles. 

-11- 



Tjnterktl1tn of the iestern Pine Beetle 

Probably more serious and widespread infesttions of 

the Western Pine Beeble were in progress in 1932 in Oregon 

than have occured for several decades. On hundreds of thou- 

sands of acres of good Ponderosa Pine the beetle losses var- 

ted from one to fifteen percent of the stand. In December, 

1932 and in February,1933 cold spells occured which killed 

from 15 to 9O of the over-vint,ering broods. Continuation 

of spring control p1ans were unnecessary. Similar winter- 

killing occured in northern California at the same time. 

This is contrary to the earlier belief that cold had 

little effect on beetle population. The temperature dropped 

to 20 and 25 degrees below zero Fahrenheit. These extremes 

caused a very low bark temper3ture. 

vxperimens on ;he suscepibility of Western Pine Beetles 

to low temperatures have been carried out and the results in- 

o 
dicate that the larvae suffer complete mortality at -10 F., 

o 

pupae show complete iorta1ity at -8 F., adults suffer corn- 

plete mortality at 0°F, while the eggs in the camblum show 

greater resistance with 10% remaining fertile after exposure 

of tempereture of -15°F. (These tests were made on larvìe 

from the lower elevations of the Srra Nevada Mountains). 

Broods from Coeur d'1ene, Idaho showed greater resistance, 

çomplete mortality not being obtained until -18°F. was used. 

Under field conditions, bark temperature does not fall 

to a point that means death to the beetle until air tempera- 

-12- 



ture has fallen considerably below that poirt. The outer 

bark of a standing tree cools more slowly than the sur- 

roundtn air. Records ken in Idaho during two short per- 

iods of sub-zero weathr indica e that minimum bark temp- 

o 
crJures wore 10 o 12 F. above ninirnurn air temperatures. 

This difference accounts for the fact that beetle infesta- 

tion occurs in regions where winter weather is severe. 

However, he worst epidemics seem to have developed in re- 

gions where long periods of sub-zero weather r'arely occur. 

All available data indtcaes that weather conditions which 

produce lethal temperatures in the bark occur but rarely. 

The most recent observations hive noted that beetle mor- 

tlity from cold is the result of sudden changes in tempera- 

ture as much or more than the severity of the emperature or 

of the duration. A sudden drop in temperature has been char- 

acteristic of all tnter kills to date. 

rtificial or Applied Control 

The object of artficial control is o reduce Lhe in- 

sect population to the point where it no longer is destroy- 

ing timber faster than it is being grown. Control is us- 

ually dependent upon the value of the timber saved being 

greater than the cost cf the control. In regions of scenic 

value more extensive and more expensive programs of control 

have been carried cut than in regions where the timber ie of 

commercial value only. 

The results of recent experiments by the Forest Service 

-13- 



Indicate that. it does not pay to atempt to reduce normal 

infest,at.ion. The balance of nature is adjusted to provide 

for certain insect losses each year and attempts to avoid 

these losses may so upset the natural balance as to preci- 

pitate an epidemic. If a careful examination shows that 

the beetles are rapidly advancing toward epidemic propor- 

tions, artificial control should be resorted to, provid- 

trig that: (3) 

i. The timber vslues at stake, either from the corn- 

merciai, recrtional, or aesthetic standpoint, warr.nt 

the cost of control measures. 

2. The cooperation of all owners in the affected 

territory can be secured, so that an entire basin or nat- 

ural topo,raphIc unit can he included in the control pro- 

ject. 

3. Control measures can he applied on a scale exten- 

sive and thorough enough to insure success. Such measures 

will require: 

a. ThEit Ofl small,well isolated areas the entire 
infestation can be treated in one season; or 

b. That on larger units with partial isolation, 

one season's treatment will be followed by maintenance 

control or will be logged within 3 to 4 years. 

C. That on large commercial holdings, isolated 

or not, control work cari be accomplished through selec- 

t.ive lcging and salvaging t very low cost or at a 

small prcrfit. 

-14- 



To he effective the control work should remove as near 

i00% of the over-wintering broods as possible, and should 

exend to u,he nuurl boundaries of the Ponderosa Pine type 

or to one mile or more beyon1 the edges of the area under 

protection. Beetle broods from adjacent infested timber can 

be expected to work back into the treated area at the rate 

of one-half mile per generation or one mile per year in the 

central part of the range of the insect. 

Methods of Control 

Peeling and Burning 

This method of control is the one used most commonly 

in handling western pine beetle infestations. It. involves 

the cutting of the infested trees and the peelinp and burn- 

Ing of the infested bark. 

The infested trees containing the live broods of beetles 

re located by iheir characteristic color or by the boning 

dust in the crevices of the bark. They are then felled, up 

or down hill, never along the contour, and the bark is peeled 

from the top half of t tÍunk and piled along the sides. 

If a group of trees is infested they are felled togethernd 

onlY the upper sides of the. exposed trunks on the top and 

sides of the pile are peelQd. The limbs are trimmed, the tops 

cut off and all are piled over the trunks. If there is dan- 

ger of fire spreading to the surrounding forest. a fire line 

is made down to he mineral soil. The line should be about 
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three feet wide. OrdLnarily the fire is not hot, enough to 

burn the 1o. and ti' they are accestb1e, they can be used 

foi' lumber later on. The ftre ghoulcl be regulated to glve 

heat enough to burn all tnfested bark, but lt should not he 

large enough to make control difftcult. In viet weather pftch 

will have to be used tn order to burn all bark, but in dry 

veather it i$ often ntcessary to remove all ltrnbs and need- 

les in order to keep the fire wt;hin control. In wet weather 

burn up hill and with the wind in order o get sufficient 

draft to consume all the bark. In dry weather burn down the 

hill and against the dnd to keep the fire under control. 

Trees which have been felled and scorched do not deterior- 

ate as rapidly as trees which have been left standing. 

Under no circumstances should the stump burned over 

as many predators upon western pine beetles are to he found 

in the stump. The same applies to trees which have been left 

by he beetles. 

Sun Curing Method 

By this method is meant the exposure of the infected 

bark to the direct rays of the sun either on the log or peeled 

from the log. In practical application difficulties were en- 

countered. Slope, exposure, density of forest cover, brush, 

cloudy weather, and many other factors make the success ofthe 

method very uncertain, so that it is no longer used on any 

extensive scale. 
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Use of Trap Trees 

Sthce many of the Injurious bark beetles are attracted 

to felled trees, the idea if felling sorne of the veakened 

non-commercial trees in accessible locations for beetle bait 

has been advocated. This method has been used in Europe wfth 

beneficial results. xperience In this country indicated 

that while the insects will he attracted, they will not al- 

ways attack the trap trees but other healthy trees near them. 

The use of the trap trees has proven of limited value as a 

means of control, because it fails to absorb any large per- 

centage of the beetles on an area. (5) 

Placing the Logs in Vater 

This method is effective where It cen be used. About 

six weeks are required to kill the beetles. 

Removal of Infested Logs from the Woods 

This method is effective where it can be applied, but 

often it cannot be used in inaccessible areas. The slabs must 

he destroyed unlss removed f rom the vicinity of the suscep- 

tibie trees. 

The Use of Portable Sawmills 

This method has not been tried in Oregon, but. with the 

increased trend toward selective logging it should find prac- 
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tical application in the future as a means of prompt utili- 

zation of the lors and destruction of broods in infested 

centers. 

The Percentage Method 

This method is really a matter of total benefit of the 

area, it being deemed best to destroy perhaps 50% of the i- 

festation over an entïre area as against 90% destruction of 

the broods over one-half or less of the area.(2) 

Use of Electricity 

Venous electrical apparatus has been used with the idea 

of passing a current of electricity through the larvae and 

thus killing them. The grubs can be killed but so many var- 

ious factors enter into the problem that the method has no 

practical application. (11) 

Results of Past Control Work 

Difficulty of Appraisal 

It is difficult to draw any hard and fast rules from 

the experience of past contol work. Some of the difficul- 

ties of such an analysis are: 

1. Lack of accurate data obtained after the completion 

of the work on many areas treated. Often there is no accur- 

ate investigation of reinfestation of an area after treatment. 

2. Lack of suitable check areas for comparison, no two 
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areas being identical and often not even similr. 

3. Obscurity of the natural fctors influencinC the 

course of the infestation before, during and after the per- 

tod of control work. 

4. Difference of objectives on vrtous on vrious con- 

trol projects. Recreational nd aesthetic against commercial 

holdings. 

5. Indirect benefits to the forest such as reduced fire 

hazard, year round employment of probection crews, and better 

knowlede of forest conditions as a whole. 

One improtant result of the pust work is that each con- 

trol project will require special management to fit the local 

conditions of the area to he protected.(3) 

Conclus ions 

1. (ne season of thorough control work results in a re- 

duction of losses as compared to untreated areas. 

2. The benefits of control have been greatest when the 

natural tendency of the infestatton was upward. 

. Under a declining infestation there was only a 

small difference in favor of the treated area. 

4. The benefits from control work have been only temp- 

orery, lasting one or two seasons with a return to natural 

conditions unless control te continued.(3) 

Recommendations for Future Work 

1. In parks and recreational areas with high values 
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sanitation is importnt. In such areas the cost of control 

need not pay its way on the basis of stumpage saved. 

2. On small, well-isolated areas, where the timber is 

of high value and where the entire infestation can be treated 

in one season. 

3. On large areas, preferablz with partial isolation, 

where the entire infested crea can be treated ind where it is 

to be logged wfthin thre or four years. 

4. In commercial stands, whether isolated or not, where 

control work can be supplemented by logging and salvage at a 

low cost or small profit. Such work can be combined with se- 

lective logging to remove susceptible trees and produce bet- 

ter growth conditions and permanent protection for long 

periods. 

In most cases control can be considered as a good form 

of forest insurance. (3) 

Suscptihtltty of Pine to Insect ttcak 

Inves tigation has shown th . t Ponderosa Pines which are 

more susceptible to attack by the Vestern Pine Beetle are the 

over-mature trees which heve a slow rate of growth, the weaker 

suppressed trees, and trees which have been injured by fire, 

logging or natural agencies such as drouth and snow or wind 

break. The nsects also show a tendency to attack freshly 

cut or thrown down timber. However, during epidemic con- 

ditions, trees of all classes of vigor are attacked, even the 
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fliOst healthy trees. 

One author has poLnted out that the beebles show pre- 

ference for trees classified by Dunntng as groups 7,5,4, 

and 2. In terms of basal area the loss was the greatest in 

desees 7,5, and. 4, and in terms of number of trees the 

losses were greates in classes 4,2,5, tnd 7, in that order. 

The Dunning classification was broken up into young, immature, 

mature, and over-mature ap;e groups in order to get definite 

age groups to show the effect of age on vigor. It was found 

that in practically all cases susceptibility increased with 

a decrease in crown vigor. For application in marking the 

trees, they are divided into three sus ceptibility groups: 

susceptible types, intermediate types, and resistant types. 

The use of these types as a guide to marking is in keeping 

with the present silvicultural practice on the better man- 

aged 5tTfld5 of Ponderosa Pine. (6) 

Factors Attracting the Insects 

Slash 

Foresters have long known that slash is a favorite breed- 

ing place for certain forest insects, and that slash of any 

kind is usually infested with various kinds of insects. It 

was thought that slash played an important part in the Test- 

em Pine Bcetle problem. 

A careful study of line slash in Southern Oregon gave 

the following results: 
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1. Line slash of the character here considered is very 

attractive to Dendroct.onus brevicomts, practically all slash 

being attacked by the insect. 

2. The attack of' the beetle on slash is not so heavy 

as its attack on mature standing timber. Approximately one- 

half as many beetles attacked a unit area of bark on felled 

trees as attacked an equal area on standing timber. 

3. Broods developing in slash show abnormal mortality. 

64% increase in slash against 135% increase in sbandtngtLrn_ 

ber. 

4. Beetles are attracted to the slash from the sur- 

rounding timber and a temporary concentration occurs, but 

normal distribution of the infestation is resumed within 

a year. 

5. The cycle of infestation contjnues regardless of 

the slash. 

This study indicates that the infestation of line slash 

is not a serious menace to neighboring timber and may be dis- 

regarded when the problem of slash disposal is under conci der- 

aton. 

The attractive nature of slash upon a logging operation 

need not be consïdered of importance, for, as a rule the tem- 

porary increase of attack in the adjacent timber due to the 

presence of slash does no harm as the attacked trees are usu- 

ally removed in the normal course of the logging operation 

and actually serve as control measures in some cases. 
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Salvage is a simple problem in such instances. However, darn- 

age may result to the reserve stand, (5) 

Fi re 

Forest fires have often resulted in such increased act- 

ivity of Jestern Pine Beetles that control measures were 

necessary. In most cases fires of even light severity are 

followed by increased beetle activity, but ordinarily such 

activity lass only about two years. The attraction may ex- 

tend for two or three miles from the burn. 

Fires of sufficient severity to scorch the bark,cam- 

huim and needles will attract the insects. Often trees which 

are only moderately injured and would recover from the fire 

are attacked and killed by the beetles. This constitutes 

the principal loss by beetles in connection with fires. 

Many of the fire injured trees do not afford good breed- 

ing 'places for beetles as the defoliation of a tree results 

in a moist sap condition of the Inner bark. This causes high 

mortality of the broods in the early larvae stages . In some 

instances fewer beetles emerged than made the attack. 

In summary it is safe to say that fires do not materially 

affect the beetle population. The beetles suplement and in- 

crease the timber loss initiated by fire, while fires have but 

little influence in permanently increasing the losses caused 

by berk beetles. (5) 
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Deterioration of Felled Trees on Control Projects 

The smaller t,imber deteriorates more rapidly than the 

larger. The felled and barked trees were completely sap- 

stained by the end of the first season of exposure. De- 

terioration is very rapid, parttcularly the decay of the 

sapwood, which is followed more slowly by the breaking down 

of the heartwood. The resulting loss is so high by the end 

of the second season that felled trees must be utilized by 

the begtnninr of the second season, or the volume of merchan- 

table will be so small that it will have litle commercial 

importance. Consequently, the timber cut on control projects 

becomes a complete loss, since under present condttions it 

is usually not possible to utilize scattered trees over a 

large area within such a limited period of time. 

Conclusions Concerning Control 

Control of Epideaics 

The cost of treating under present conditions will 

average 2.5O to 3.50 per M. board feet. 

Trees die from so many causes that it is essential that 

that it be definitely established that the Western Pine Bee- 

tle is the cause of the trouble before control measures are 

attempted. If beetles are not the principal cause of the 

trouble, the reduction of their numbers will be of little 

help. 

The success of all control projects has not been spec- 

tacular or outstanding. In many cases the work has shown 
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tangible results, but often these results were not subs tan- 
tial enough to show a profit. Some projects are apparently 
failures. The data to prove positively the success or fail- 
ure of certain projects are often inadequate. Indirect 
benefits of control work, such as reduction of fire hazard, 

are usually too intangible to be appraised. 

Thenever an epidemic conilitton prevails and the West- 

em Pine Beetle is responsibtlè for the loss of large num- 

bers of trees control is advised, provided the value of 

the timber to be saved will justify the expense. 

On the whole the artificial control work has been car- 

ned on against the beetles with satisfactory results in 

reducing aggressive infestations and in saving timber from 

destruction by beetles. Vhere the timber values have been 

sufficiently high, the amount of timber saved has more 

than offset the cost of the work. (5) 

Maintenance Control 

Maintenance control, by which is meant the continued 

working of the same area year after year, is profitable 
only under special condttions. These conittions are found 

on parks, recreational areas, etc., where aesthetic, scenic, 
and fire hazard considerations make the removal of dead 

trees desirable as well as the preventing of additional 
losses . Also on areas where there is an opportunity of util- 
izing the felled trees at a profit maintenance conrol can 

be combined with forest sanitation. Isolated areas of high 
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volume and value whtch are safe from outside reinfestation 

may aleo be protected. (4) (5) 
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APPENDIX 

Deterrntnation of Desirabiltty of Control 

Pro ceture 

1. A survey should be nitde of the infested area and in- 
formation secured s to the cause of the death of the trees. 
If the trees are dying primarily because of drouth, fire in- 
jury or disease, there ïs obviously lfttle use to control the 
insects when they are only a secondary cause of the deathcf 
the trees. 

2. If the restern Pine Beetle is found to be the primary cause, it should be determined if ft is aggressively epidemic 
or only carrying on its normal activities. In this connec- 
tion it has been found that control ieasures usually have little effect in reducing the normal loss within the forest, 
unless the measures are very intensively applied. 

3. !hat area is affected? How many trees re being 
killed? illl the value of the timber saved justify the ex- 
pense of control? In general, it may be said that the stump- 
age value of the timber per II. b.m. should be equal to or 
greater than the cost of :reating a similar unit. Under pre- 
sent conditions the cost of treating will average 2.5O to 

3.5O per M. board feet. 
4. Till it be possible to secure the cooper a tion of all 

owners within a given area, so that the clean-up can cover 
all the contiguous territory? Small tracts cannot be suc- 
cessfully cleaned up if neighboring tracts are left untret- 
ed. 

Organization or Application of Control 

1. The work of felling and treating bhe trees is turned 
over to a well organized crew of wor1en under the supervi- 
sion of a man familiar with control work. The crew consist,s 
of a camp of from ten to thirty men including foreman, cook, 
spotters, saw filer, and. laborers. 

2. Trained spotters mark the trees to he treated. They 
usually cover the area by running strips 5 chains in width 
back nd forth across the area. They locate the trees by 
their distinguishing characteristtcs, blaze nd tag them 
conspicuously, end plot ;hem on a map to be used by the 
treaters in finding the trees. 
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3. The treaters are usually divided into crews of from 
two to three men. Each crew is assigned to clean up a 
given area. Under the supervision of the camp foreman they 
do the actual work of felling, burning and peeling. (5) 

Forest Service Pre-Control eport 

1. Exact boundaries of the area to be treated and a map of 
the area. 

2. Brief review of past work, if any, nd results. 

3. Amount of work to be done. 
A. Period of work. Desirable opening nd closing dates 

from an entomological point of view. 
B. Number of trees to be treated. 
C. Volume to be trcated. 
D. Acrae to be covered. 
E. Pr1obable number of men to complete the required work 

in the alloted time. 
F. Probable cost of the work per tree and estimated 

total cost of the project. 

4. Spotting Work 
A. Methode to be used. 
B. Kinds of trees marked. 
C. Character of records to be kept. 

5. Treating 
A. IIethods to be used. 
B. Estimate of amount of man power needed. 
C. Suggestions on the amount and character of the equip- 

ment needed. 
D. Character of the records to be kept. (5) 

Final report should include. 
1. Name of the project. 

2. -rea, Jaape, treated area, etc. 

. Brief history of infestation prior to control work. 

4. Character and amount of work to be done. 

5. Total cost of the work, Ittmized. 

6. Organization of control work in detail. 

7. Average costs, per tree, per M. and per acre. 
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Season of Work 

There are two seasonS during which control work against 
the Western Pine Bee1e can be undertaken on a lar'e scale, 
namely: during the spring (Erch 15 to May 15) and fall 
(Sept. 25 to Dec. 15). 

Spring Work 

Advantages 
1. There is more and better light for spotting and 

treating work. 
2. Infested trees are easier to discover and spot. 
3. Trees are easier t,o peel. 
4. Trees are easier to burn. 

D is a dv an t a ge s 
1. Frequently many beetles emerge and fly be.fore the 

control operations can be completed. 
2. The work may be cut short by the advent of unusually 

hot, dry weather because of the high fire danger and 
the rapid emergence of beetles. 

3. Burning becomes more and more therefore more ex- 
pensive as the season advances. 

4. The ground soft and transportation to the camps 
is difficult. 

5. Other forest activities frequently open up about the 
same time as the control work and make it difficult 
for the personnel to give the insect control job 
the same amount of supervision and attention. 

Fall Tork 
Advantages 

1. Most other forest work has closed and better men 
and more supervision are more easily provided. 2. The beetles ;re destroyed before there is any em- 
ergence. 

:. Some predators may escape destruction; more preda- 
tors ore burned in spring work. 

4. rrhe fire hazard is considerably less. 
5. Until very late in the season the transportation 

to the camps and woods is usually esv 6. If for some reason the work is not co11eted, the 
the winter and spring periods offer opportunity 
for its completion. 
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Di advantages 
1. The tnfested trees are often tlifftcult to find. 

This affects the rapidity of the spotting work 
and he treattn work. 

2. The bark is harder to peel than in the spring. 
3. Frequently the trees are difficult to burn on 

account of snow and rain. This is especially the case late in the season. 
4. The cemps may get caught in a heavy snow storm 

and moving out men and equipment will be difficult 
and expensive. 

5. Late in the season heavy snow may increase the 
time spent in walking to and from camp and between trees. This slows down both the spotting and the treating. 

Characteristics of Ponderosa Pines Killed by Western Pine Beetles 

Explanatory rote: In the following table the most recently 
insecT ilTeEees are given first. The insect killed. 
trees are listed in the chronological order of their attack 
by the Western Pine Beetle, beginning with the most recently ]:illed and ending with those that have been dead the longest. 

I. Fall Cruising 

1. Attacks of the current year 
A. Winter brood (attacked in late summer or 

early fall) 
Foliage - fresh green, fading green, or straw yellow. 

b. Bark - moist nd fairly tight. In late fall sometimes loose. Only red dust in 
bark crevices. Pitch tubes of± nd red. 
Insect holes - few, small and round. 
Usually no woodpecker work except fresh 
large patches. No fungus fruiting bodies. 

c. Wood- Eoist, clear or slightly blue stained. 
No worm holes. 

ci. Insects found - New attacks , parent adults, 
eggs or larvae of '7estern Pine Thotle. 
Roundheaded torers, small to half grown 
larvae. Clerid adults on bark and small clerid larvae in or under bark. 

B. Summer Brood (;ttack in early summer) 
a. Foliage- yellow or red. No loss of needles. 

New growth of shoots short. 
b. Bark-moist and usually loose. Red or white 

dust or both in crevices. Pitch tubes hard 
and red. Many small round insect holes in 



bark, no large oval holes. LiLtie or rio 

woodpecker work except small round exca- 
vt1ons. Â few fresh fungus frufttng 
bodLes are ltkely to be present. 

c. Wood- Motst and blue sbained. The be- 
ginntns of a few worm holes. 

d. Insects found- Ji or nearly all of the 
Western Ptne Beetles have emerged but 
some larvae, pupa, and new adults cn 
sornettmes be found at the base of the 
tree and on the north stde. No clerids 
are ltkely to be found runntng around on 
the surface of the bark, but full grown 
larvae or pupae may be found on the sur- 
face of the hark. Round-headed borers 
appear as full grown larvae. 

2. \ttacks of prevtous year 
A. Winter brood (attacked tn late summer or fall) 

a. Foliage - Red. Most of the needles sttll 
on trees. Since attack not made until 
late in the growing season, the new growth 
of shoots and needles is complete. 

b. Bark - TJg1ally dry nd loose. White dust 
in crevices. Many small, round insect holes 
in bark, some laríe oval ones. Woodpecker 
work tn large patches appears to be some- 
what weatherbeaten. Fungus fruiting bodies 
few in number, small, dr and hard. 

c. Wood - Dry or moist. Badly blue-stained. 
Worm holes few to many. 

d. Insecs found - No Western Pine Beetles in 
any sage. Round-headed borers few to many, 
but their large holes by which they have 
left are conspicuous. No clerids. 

13. Summer brood (attacked n early summer) 
a. Foliage - Dark red. Many of thenormal need- 

les have fallen but short needlesstill pre- 
sent on the tree. 

b. Bark - Usually dry and loose andfull of 
loose boring dust. Old white and red dust 
packed in outer crevices . Pitch tubes hard 
and yellow. Many small round insect holes. 
Some large oval holes. No recent wood- 
pecker work. Old woodpecker work badly 
weatherbeaten. Usually many dry, hard 
fruUing bodies, some which have broken 
open or fallen. 

c. Wood-dry or moist, stained, some punkiness. 
Usually many worm holes. 

d. Insects found- Only a few secondary insects. 
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3. \ttacks prtor to previous year. 
a. Foliage- Dark r'ed-brovrn or black. Mosb of need- les have fallen. 
h. Bark- Usually dry and loose, some of it has 

probably fallen off. Sawdust in outside cre- 
vices not conspicuous. Pftch tubes hard and 
yellow. Insect holes abundant and of various 
sizes and shapes. Joodpocker work badly wea- 
ther-beaten. Funius fruiting bodies herd, dry, 
broken, or fallen. 

c. ood- Dry or moist. lIard or punky. Badly 
stained. Often completely riddled by wonii holes. 

d. Insects- Only secondary insects and spiders 
present. 

II. Summer Cruising 

1. Current Year 
A. Winter Brood - i1l not appear and develop 

until fall. 
B. Summer Brood 

a. Foliage- Fresh green, fading or straw yel- low All needles present. 
b. Bark and Wood- Fresh and moist under bark. 

Wood only slightly blue-stained. Very 
little woodpecker work. Pine heeLles pre- 
sent as adults, eggs, larvae, or pupae. 
Secondary insects plentiful. 

2. Previous Year 
A. Wintr Brood 

a. Foliage- Sorrel to red. All needles present. 
b. Bark and wood- Fresh and moist under bark. 

Bark loose from tree. Wood hard, never punky. 
Wood pecker work often abundant. No puff- 
ball fungi. Secondary insects abundant. 
ound-haded larvae full grown. 

B. Summer Brood 
a. Foliage- Dark red, never black. Remaining 

needles on the tree abundant to moderately 
sparse. 

b. Bark and Wood- Bark dry, rarely moist. 
Loose from the trunk and filled with boring 
dust of large round-heads 1ood dry and 
hard on south side and often punky on north 
stde. No woodpecker work. Fresh puff-ball 
present. Few secondary insects. 

3. Older Loss - All 1ttacks 
a. Foliage - Dark red to black. Mostly fallen. 
b. Bark and Wood- Bark very loose, some of it 

has fallen from trees. Puff-baL fungi broken 
open. No secondary insects. few spiders 
and pseudo-scorpions under bark 
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