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ABSTRACT

Assessment of the potential danger posed by the mountain 

pine beetle in lodgepole pine stands was performed in the Crane 

Mountain area near Big Fork, Montana. More specifically, an area 

of 54000 square meters of timber was studied, paying close at

tention to the amount of entries into lodgepole pine trees by 

the mountain pine beetle. Taking into account the number of 

lodgepole trees present, the maturity of the trees, and the de

gree of beetle infestation, a decision could be made as to how 

this particular area should be managed. Alternatives for con

trolling further spread basically included clear-cutting, thin

ning, or allowing the beetle to proliferate unhindered.
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INTRODUCTION AND LITERATURE REVIEW

BACKGROUND

The mountain pine beetle, Dendrotonus ponderosae, is a 

native bark beetle that has its effects upon the lodgepole pine, 

Pinus contorta. The damage caused can be minor, intermittent 

infestation in a mature stand of lodgepole, to serious, complete 

infestation. Within the state, for example, the Crane Mountain 

analysis area located on the east side of Flathead Lake, has 

suffered only minor damage but has potential for further, more 

serious beetle infestation. On the other hand, the Quartz Creek

area in Glacier National Park suffered complete destruction due 

to the mountain pine beetle. Also, the McGregor Lake lodgepole 

stand was completely destroyed.

Historically, the beetle kills millions of trees each year 

in the United States and Canada. In Targhee National Forest, 

Idaho, 3.6 million trees were lost in 1976 (Klein et al., 1979). 

In 1970, sawtimber losses due to the mountain beetle approximated 

473 million cubic feet in the Rocky Mountain states (Green and 

Setzer, 1974). Western Canada suffered 1.3 million cubic feet 

per year loss of lodgepole pine to the mountain pine beetle be

tween 1950 and 1970 (Safranyik et al., 1975).

This impact places the mountain pine beetle as the prime 
insect agent affecting the lodgepole pine ecosystem. The 
effects of beetle infestations change the entire lodgepole 
environment, and, depending on subsequent occurrence or ex
clusion of fire, largely determine the nature of succession- 
al dynamics—to lodgepole pine renewal in the case of fire, 
or to succession of more shade tolerant species in the ab
sence of fire (Cole and Amman, 1976).

The loss of lodgepole stands, however, may not be considered
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catastrophic. Glacier Park officials allow the beetle to run its 

course (except in camp sites) as a natural part of the evolution 

of the forested areas. The cycle of fires followed by beetle 

kills allows a natural thinning of the trees and allows for the 

undergrowth to flourish. Also, some landowners prefer grassland 

over timbered areas; therefore, the beetle kill provides grazing 

area for their cattle. Nevertheless, the mountain pine beetle 

poses a serious economic threat to the management of forested 

areas that are to be used commercially for various wood products 

and to high-value shade trees surrounding homes.

The Crane Mountain area has the conditions necessary for a 

major mountain pine beetle infestation. Approximately 20 percent 

of the area has lodgepole pine as the major tree species and an 

additional 18 percent of the area has lodgepole pine as a minor 

tree species (Brannon, 1986). Based on Brannon's information, 

approximately 70 percent of the lodgepole pine is expected to 

die in the next 10 years if an infestation occurs. Therefore, 

the need exists to develop a management strategy that addresses 

the mountain pine beetle problem.

LODGEPOLE PINE—THE HOST

Uninfested lodgepole pine grows to 70 feet (21.2 meters) 

high and has a diameter of 1 to 3 feet (.3 to .9 meters). There

fore, it is a long, slender tree. The bark is very thin--2/5 

inch (1 centimeter) thick—and covered loosely with scales. The

wood is soft and fine-textured; the sapwood is thick; the heart- 

wood is pale brown. The growth is slow such that maturity is 

"etched in about 200 years. Reproduction is vigorous, forming

•
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w dense stands (Prestin, Jr., 1966).

Lodgepole have both open and serotinous cones, which re

quire high temperatures to open and release seed; have high 

susceptibility to mistletoe infection and premature mortality 

from mountain pine beetle attack (Pfister and Daubenmire, 1975). 

Many of these characteristics contribute to large fuel buildups 

that lead to fires over large areas, thus renewing the lodgepole 

pine cycle (Brown, 1975).

Lodgepole pine forests are used for lumber, poles, posts, 

pulp, scenic backdrops for recreational areas, habitat for ani

mals, grazing areas for livestock, and protective cover on water

sheds (Tackle, 1954). These forests cover more than 13 million

W acres in 11 western states of the United States (Wellner, 1975).

Lodgepole has a wide geographic range extending from Alaska south 

to northern Baja, California, and east to Wyoming and Colorado. 

Elevationally, it can be found from sea level in Alaska to 11500 

feet (3485 meters) in Colorado, with the best development occur

ring where annual precipitation is 21 inches (53 centimeters) or 

more (Mason, 1950).

MOUNTAIN PINE BEETLE--THE PARASITE

The adult mountain pine beetles are stout, black, and cylin

drical. They range in size from 1/8 to 1/5 inch (.3 to .5 centi

meter) long. The females will fly through a forest and are 

initially attracted to a stand of lodgepole pine trees by certain 

terpene alcohols produced by the more mature trees. The terpenes 

isolated were alpha-pinene and myrcene (Pitman et al., 1968). 

Also, their instinctive behavior leads them to search for large,
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dark objects against a light background. The trunks of the trees 

that they alight on, then, will usually be the largest within any 

particular stand and also those with the greatest potential food 

supply to help ensure success for their broods (Thoreson, 1985).

The beetles will aggregate at these trees and bore through 

the thin bark to the inner living bark. The females soon become 

surrounded by resin. As they continue to feed, a portion of this 

resin passes through their digestive tracts and becomes combined 

with a hormone-like pheromone. Even in a minute quantity this 

chemical serves as a powerful means of attracting other beetles. 

Many more males and females, sensing this odor, begin to converge 

on the tree (Cole and Amman, 1980).

W The first layer of inner wood is used for excavation of long,

verticail egg galleries, leaving markings on both bark and wood.

The galleries are straight or slightly winding. At the bottom 

of these galleries, there is a bend 1 to 2 inches (2.5 to 5 centi

meters) in length. The vertical portion can be 12 to 36 inches 

(30.5 to 91.4 centimeters) long and always follows the grain of 

the wood (Keen, 1952).

The females deposit the eggs in niches on opposite sides 

of the gallery. After hatching, the larvae will excavate short 

feeding tunnels at right angles to the egg gallery. These feed

ing tunnels vary in length and are exposed to the inner bark 

surface. The white larvae will then feed in the complex layer 

of living tissue (phloem). It is through the phloem that the tree 

distributes the food produced in the needles. By the end of the 

summer, the beetles will have developed into mature larvae. They
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hibernate throughout winter in small chambers until spring. At 

this time, they again begin development to mature to pupa and on 

to a new adult stage (Keen, 1952).

There is only one generation per year, but due to uneven 

development, there is considerable overlapping of various broods. 

The broods will emerge in 3 well-defined groups: (1) in June;

(2) late in July and early in August; (3) in September (Keen, 

1952). New attacks are made immediately after emergence, and the 

resulting broods develop to new adults, mature larvae, or small 

larvae before winter again stops development. Therefore, beetles 

in all stages may be found at any time during the summer.

The result of the activity of the beetles is to girdle the 

tree. The flow of nutrients from the tree roots through the phlo

em will stop. The xylem will also be girdled, preventing the free 

flow of water from roots to needles. Parent beetles bring with 

them several species of fungi that produce a blue stain. Lodge- 

poles that have well developed blue-stain tend to dry more quick

ly in the fall but remain more moist the following summer. These 

are just the conditions the pine beetles need for their best de

velopment (Thoreson, 1985).

THE APPEARANCE OF THE INFESTED TREE

Infested lodgepole pine trees are initially recognized by 

pitch tubes on their trunk and boring dust in the crevices of the 

bark. The actively feeding larvae inside the pine cause the nee

dles to change from green to yellowish-green in the spring and 

finally to a bright orange by July, when the first of the new 

brood of beetles is ready to emerge.
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OTHER FACTORS INFLUENCING THE EXTENT OF INFESTATION

ELEVATION--brood production in bark of a given thickness is 

inversely related to elevation (See Figure 1). Mountain pine 

beetle production and adult survival are low above 8000 feet 

(2439 meters), where it may take 2 years for the beetle to com

plete its life cycle (Amman, 1973). Therefore, lodgepole mortal

ity due to the mountain pine beetle is strongly related to ele

vation (Amman, 1975), (See Figure 2).

Variation in mortality of lodgepole pine among elevations

has been noted. Different climatic conditions that occur within

elevational strata account for this variation. In particular,

the effects of such differences have a direct effect on beetle

survival (Safranyik, 1978). At high elevations on the Bridger- 

Teton National Forest, for example, cool temperatures delayed de

velopment such that the beetle population entered winter as eggs. 

In this stage, mortality of the brood is high (Amman, 1973).

TREE SIZE--large trees produce more beetles per unit area 

bark. This is due to their ability to accomodate for a greater 

height of infestation, which is directly related to tree diameter 

(Reid, 1963). Numbers of beetles produced in trees of different 

sizes show that beetle production could vary from 300 for trees 

8 to 9 inches (20.3 to 22.9 centimeters) diameter at breast height 

(d.b.h.) to more than 18000 for trees 18 inches (45.7 centimeters) 

d.b.h. (Klein et al., 1978), (See Figure 3). In general,. 24 • 

bee t le s'/f oo t 2, (929 centimeter s 2 ) would be sufficient to kill a

tree .

PHLOEM THICKNESS--the thickness of phloem within trees of a
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stand determines whether the insect can maintain or increase its 

numbers. Phloem thickness is strongly related to tree diameter 

(See Figure 4). Phloem is usually thicker in large than small 

diameter trees (McGregor, 1978).

Stand density affects the growth rate of trees, and, thus, 

phloem thickness. Stands having the lowest density have trees 

with the thickest phloem (See Figure 5). Average phloem thick

ness is greater; therefore, beetle production will also be greater 

in trees of each diameter class in more open stands (Cole and 

Amman, 1980), (See Figure 6).

Therefore, the mountain pine beetle has only a limited a- 

mount of food in stands of lodgepole pine where trees have thin 

phloem. Usually, there are only enough beetles to perpetuate the 

infestation. After the trees with the thickest phloem have been 

killed, the beetles will attack trees with thin phloem. Thin 

phloem and excessive drying of the tree leads to high brood mor

tality (Cole and Amman, 1969).

AMMAN’S DETERMINATION OF STAND SUSCEPTIBILITY

Although there are several systems of rating the risk of 

beetle attack on lodgepole pine, the system of Amman (1977) is 

the most popular. Diameter at breast height (d.b.h.) is easily 

obtained when studying a particular area of forest, and, since 

phloem and d.b.h. are usually closely related, d.b.h. can be used 

as an indicator of phloem thickness and beetle production. Also, 

diameter is an indirect measure of moisture content, an impor

tant factor in brood survival (Amman, 1977). There is a higher 

moisture content in trees with a larger diameter, resulting in
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greater beetle survival. Although phloem thickness is the most 

accurate method to measure brood production, it is a more time 

consuming measurement to make than d.b.h. (See Figure 7, Table 

1 for process of assessing risk of beetle attack).

MANAGEMENT ALTERNATIVES FOR CONTROLLING THE MOUNTAIN PINE BEETLE

Once stand susceptibility has been determined, a decision 

must be made concerning a choice of action that will minimize the 

effect of a beetle attack on a particular stand of lodgepole pine 

Several factors must be taken into account before a proper de

cision can be made. In the Crane Mountain Analysis Area, these 

factors are referred to as issues, concerns, and opportunities 

(Brannon, 1986). These issues, concerns, and opportunities are

as follows:

1. Protection of the water resource (water quality and 
water quantity).

2. Maintenance of big game summer habitat (security).

3. Threatened and Endangered Species.

4. Visual change and scenic quality.

5. Road development (new construction) and road manage
ment .

6. Susceptibility of lodgepole pine to mountain pine bee
tle.

7. Management of the timber resource.

8. Recreation use in the area.

9. Protection of the soils resource.

10. Access and availability of firewood gathering chances.

11. Economic effectiveness.

12. Rights related to unpatented mining claims.

13. Noxious weeds.
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14. Address the conflicting social values related to manage
ment of the area.

Brannon proposes several alternatives in the environmental 

assessment of the Crane Mountain Analysis Area. These alterna

tives attempt to include these concerns, while, at the same time, 

control beetle infestation such that further spread is minimal.

The alternatives focus on the following items (Brannon, 1986):

1. The type of area where harvest would occur at this time,

2. The size of openings which would be created at this time,

3. The time frame in which implementation of the activities 
would occur, and

4. The type of road management implemented in the area.

Seven options result from consideration of the issues, con

cerns, and opportunities and the above listed items. Brannon 

organizes the alternatives as follows:

ALTERNATIVE 1--This alternative is designed for treatment of 
lodgepole pine stands while emphasizing opportunities for the 
following motorized recreation activities: firewood gather
ing, huckleberry picking, hunting, and snowmobiling. Harvest 
activities would be designed to develop maximum access for 
recreation while maintaining a high quality experience. The 
following basic guidelines would be utilized:

Road Development—would emphasize construction of new 
roads to provide access for recreation activities.

Road Management--roads would be kept open as needed for 
seasonal recreation uses and would be closed as neces
sary when not needed for recreation activities.

Harvest Activities--would be located to develop maximum 
access and to support recreation uses. The activities 
would emphasize maintaining long term timber productivity 
within other resource constraints. Lodgepole pine that 
would be accessible to firewood cutters could be salvaged 
in minimum amounts following initial harvest activities.

ALTERNATIVE 2--This alternative is designed for treatment of 
lodgepole pine stands while emphasizing wildlife diversity 
and wildlife populations. The following basic guidelines 
would be utilized:
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Road Development--at this time, no new road systems would 
be built into areas which are unroaded (this would be 
primarily the area along the slope facing Flathead Lake).

Road Management-all local roads in the area would be 
closed on a seasonal or annual basis. All collector 
roads would be examined to determine if they should be 
closed (year-round or seasonally) or should remain open.

Harvest Activities--would generally be widely dispersed. 
The primary factors in harvest unit selection would be 
high risk lodgepole pine, dispersion of units, and unit 
shapes. Small rates of change would be emphasized. The 
Forest Plan includes a 100 year conversion period for 
this area. This would generally mean that 10 percent of 
the area would be converted per decade. Due to the loca
tion of previous harvest activities, this alternative 
would implement a slower rate of change (than the 100 
year conversion period) during this decade to allow great 
er recovery of previously cutover areas. This alter
native would primarily use sanitation thinning (basal 
area cutting--removal of only the larger trees with thick 
er phloem) in blocks of 20 acres or less in size in or
der to achieve class distribution.

ALTERNATIVE 3--This alternative is designed for treatment of 
lodgepole pine stands while emphasizing economically effi
cient commodity production. It would emphasize regeneration 
harvest of susceptible lodgepole pine for products such as: 
sawlogs, post and poles, firewood, and Christmas trees. The 
following basic guidelines would be utilized:

Road Development--would emphasize the most economical 
combination of service level and maintenance level.

Road Management—no additional seasonal restrictions 
would be applied during harvest activity. Maximum access 
would occur during the operating period for logging.

Harvest Activities--would attempt salvage of all lodge
pole pine within the constraints of the management area 
and economical efficiency. This would primarily utilize 
clearcut harvest (total removal of pure lodgepole stands) 
of 40 acre blocks. Guidelines for opening sizes would 
be followed.

ALTERNATIVE 4—This alternative is designed for treatment of 
lodgepole pine stands while emphasizing the water quality 
and water quantity. This would go beyond meeting State Water 
Quality Standards and Best Management Practices. The fol
lowing basic guidelines would be utilized:

Road Development—at this time, no new road systems would 
be built into areas which are basically unroaded (this
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would be primarily the area along the slope facing 
Flathead Lake) .

Road Management—would primarily close local roads.
Roads on the high elevation portions of the analysis area 
could be open for 60-90 days during dry seasons.

Harvest Activities--would constrain harvest so that there 
would be no disturbance of water systems or water sources 
This would use primarily sanitation thinning (basal area 
cutting) in blocks of 20 to 40 acres. In drainages with 
a large percentage of lodgepole, less harvest would be 
done in the sediment caution zones.

ALTERNATIVE 5-This alternative is designed for treatment of 
lodgepole pine stands while emphasizing the age class distri
butions in regard to wildlife and watershed objectives. The 
goal of this alternative would be to recover lodgepole pine 
volume while "beetleproofing" stands. The following basic 
guidelines would be utilized:

Road Development—would construct new roads as needed to 
"beetleproof" lodgepole pine stands.

Road Management--wou1d be utilized as necessary for ba
sic resource needs. Seasonal and year-round closures 
would be considered.

Harvest Activities--both sanitation thinning (basal area 
cutting) and regeneration harvest would be used to treat 
lodgepole pine stands. Management intensity would be 
stratified according to land productivity. Treatments 
would focus on the highest productivity lands. Treat
ment blocks would range in size, to a maximum of 40 acres

ALTERNATIVE 6--This alternative is designed for treatment of 
lodgepole pine stands while maintaining the natural appearing 
landscape from an off-site perspective from identified criti
cal viewpoints. The seen area would remain basically the 
same over time. The area outside the seen area would be 
treated similarly to Alternative 5. The following basic 
guidelines would be utilized:

Road Development—would occur as needed such that the 
landscape appears natural from an off-site perspective.

Road Management—would be utilized as necessary for basic 
resource needs.

Harvest Activities--would appear natural from an off
site perspective from the identified critical viewpoints. 
Three critical viewpoints were identified: West Shore 
State Par k near Rouselle School along the Bigfork-
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Somers cutoff road, and on the Lake near the south end 
of the analysis area. Outside the seen area, the guide
lines for Alternative 5 would be followed.

ALTERNATIVE 7--This alternative would maintain the natural 
system in an undisturbed state at this time. This is basi
cally a defer action alternative. This is the NO ACTION 
ALTERNATIVE. The following basic guidelines would be uti
lized:

Road Development—no new roads would be built at this 
time.

Road Management —local roads would be closed and col
lector roads would be considered for seasonal restric
tions and year-round closures.

Harvest Activities--limited scale salvage, post and pole 
activities, and firewood use within the constraints of 
the road management program could occur.

A variety of silvicultural techniques are considered in the 

alternatives. These techniques include regeneration harvest, 

sanitation thinning, and species designated removal of lodgepole 

pine. Due to a moratorium on the use of such pheromone tools as 

baits and traps, these were not considered as a viable option of 

addressing the mountain pine beetle situation (Brannon, 1986).



MATERIALS AND METHODS

ELEVATION DETERMINATION

The most accurate method available to determine the height 

of the study site above sea level was through the approximate 

location of the site on a topographical map. The Flathead 

National Forest Service constructed a map of the Swan Lake Ranger

District—North Half—which included both the location of the

site and the elevation at that particular location (See Appendix).

CONSTRUCTION OF THE STUDY AREA

An arbitrary point at the site was chosen. From this point, 

a compass heading 20 degrees west of north was followed, and the 

trees, lying in this direction, were marked with pink flagging 

every 32.8 feet (10 meters). A 50 foot (15.2 meter) tape measure 

was used to measure the 10 meter intervals. This process was 

continued for 3937.0 feet (1200 meters).

49.2 feet (15 meters) west of the original arbitrary point 

chosen, a similar process was followed--marking a tree every 

32.8 feet (10 meters) in a straight line for 3937.0 feet (1200 

meters) at a compass bearing of 20 degrees west of north. However,

the marker used this time was white chalk.

98.4 feet (30 meters) west of the original arbitrary point

a third "line" of trees was measured in the same manner as the

second. The result of this method was three parallel rows of 

markers 3937.0 feet (1200 meters) long and separated by 49.2 feet 

(15 meters). An area of 193700 feet^ (54000 meters^) was enclosed 

such that the trees could be counted and beetle damage assessed 

in this region of the forest.

CORETTE LIBRARY 
CARROLL COLLEGE

13
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COUNTING THE NUMBER OF TREES

At each 49.2 foot (10 meter) interval, the observer would 

stand and count the number of trees of each type within a 16 

foot (5 meter) radius. These numbers were then recorded.

DETERMINATION OF TREE TYPE

The different kinds of trees were identified by close in

spection of the cone produced, needle type and arrangement, and 

type of bark. North American Trees, by Richard J. Prestin was

used as a reference.

TREE SIZE

A 50 foot (15.2 meter) measuring tape was used to approxi

mate the diameter of each tree at breast height (d.b.h.). The

diameter of each tree was then recorded.

ASSESSING AMOUNT OF INFESTATION OF EACH TREE

An imaginary circle with a 4 inch radius (10.2 centimeters) 

was envisioned at breast height on each tree if the tree was 

large enough in diameter. A tree of less than 8 inches (20.3 

centimeters) in diameter could only be estimated over a limited 

area. The number of entries by mountain pine beetles in this area 

encompassed by the imaginary circle was then counted and recorded.

IDENTIFYING FLOOR VEGETATION

Grasses, shrubs, flowers, and other plant types were col

lected and identified by an expert at the Montana Biological

Station .



RESULTSt

ELEVATION

From the topographical map, the elevation of the study site 

is approximately 5000 feet (1524 meters).

NUMBER OF TREES

As shown in Table 2, the study site was not densely forest

ed. Approximately 547 living trees were present.

TREE TYPE

3 major tree types dominated the area--lodgepole pine, 

douglas fir, and ponderosa pine. Their distribution is shown in

Table 2.

TREE SIZE

Special attention was paid to the diameter at breast height 

(d.b.h.) of lodgepole pine. Figure 8 summarizes the number of 

lodgepole pine and the various diameters at breast height (d.b.h.)

ASSESSING AMOUNT OF INFESTATION

Again, only lodgepole pine was considered, and Figure 9 

illustrates the average amount of pine beetle entries with respect 

to the particular diameter of the tree.

OTHER VEGETATION IN STUDY SITE

From the samples gathered, 5 types of plants predominated 

the floor of the area: bear grass (Xyrophyllum tenax) , rose 

(Rosa woodsi), mountain maple (Acer glabrum), buffalo berry 

(Shephardia canadensis ) , and fireweed (Epilobium) .

15



DISCUSSION AND CONCLUSIONSt

TREE NUMBER, TYPE, AND SIZE

From the data in Table 2, the study site can clearly be 

considered a low density stand of lodgepole pine intermixed with 

2 other tree types--douglas fir and ponderosa pine. Transect 3 

had several young lodgepole pine of 2 inch (5.1 centimeter) d.b.h. 

An apparent blow-down by high winds uprooted the more mature 

trees and secondary growth has begun.

Overall, then, the stand of lodgepole pine is fairly young. 

Most of the trees are approximately 6 inches (15.2 centimeters) 

or less (See Figure 8). The blow-down secondary growth accounts 

for the high number of smaller diameter trees.

ASSESSING AMOUNT OF INFESTATION

Use of Amman's determination of stand susceptibility is the 

most convenient and most popular method available. Figure 7 as

sesses the risk of mountain pine beetle attack on lodgepole pine.

Only the elevation and latitude must be known. The study site 

is at 5000 feet (1524 meters) and 47 degrees latitude. From the 

graph, then, the site is considered "high risk" with a potential 

of more than 50 percent mortality.

Incorporating Figure 7 information into Table 1, further 

assessment of potential damage caused by the mountain pine beetle 

can be gained. The elevation-latitude risk rating is high (1).

The average age is less than 60 years; therefore, a risk rating 

of (1) is assigned. Since the average d.b.h. of the stand is less 

than 7 inches (17.8 centimeters), the risk rating is (1). Multi

plying the 3 risk factors together, the product is 1. Hence,

16
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stand susceptibility to beetle attack, according to this pro

cedure, is low. Also, none of the typical characteristics found 

in Table 1 that are found where mountain pine beetle attacks oc

cur coincide with the characteristics of the study site.

Figure 9 supports the above assessment. No beetle infesta

tion was found in lodgepole pine 6 inches (15.2 centimeters) or 

less. The amount of infestation in the larger diameter trees is 

fairly high, but there are few of these trees such that further 

spread of the beetle is unlikely.

FLOOR VEGETATION

The purpose of identifying the understory plant life is 

merely to give the reader a better overview of the study site.

Bear grass, mountain maple, buffalo berry, and fireweed are typi

cally found in the Crane Mountain area and other forested areas

at the same elevation.

MANAGEMENT ALTERNATIVE CHOSEN

The study site is located on a very steep slope such that

any form of recreation or road building is nearly impossible.

Big game are not likely to be found at the site, either. There

are few trees infested such that removal of these trees would

cause a visual change. The stand of lodgepole is young and sus

ceptibility to beetle infestation is low. Since the larger dia

meter trees are few, there is no economic value in the removal

of these infested trees for commercial purposes. Erosion increase 

due to removal of the diseased trees would be minimal. Therefore,

the issues, concerns, and opportunities cited in the literature

review will not be in conflict with the alternative chosen.
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At present, the best Alternative of the seven suggested by 

Brannon is Alternative 7. There is no immediate danger of moun

tain pine beetle infestation, and of those lodgepole infested, no 

further spread is likely. Road construction cannot be considered 

Removal of infested trees for firewood or commercial purpose is 

not feasible. Therefore, this "do nothing" decision is the best 

choice for study site management. Until the stand of lodgepole 

matures, there is no need for harvest activity.
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(B)

Figure 1—The relation of mountain pine beetle emergence holes 
to bark thickness of lodgepole pine killed in 1964 at 
different elevations (Amman, 1969).
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ELEVATION (Feet)

Figure 2--Proportions of lodgepole pine stems and basal area 
killed by the mountain pine beetle in relation to 
elevation (Amman et al., 1973).
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DIAMETER BREAST HEIGHT 
(Inches)

Figure 3--Generally, the larger the tree, the larger the 
ratio of brood adults (emerging) to parents at
tacking and killing the tree (Cole and Amman, 
1969}.



22

PH
LO

EM
 T

H
IC

K
N

ES
S U

N
)

'Figure 4--Phloem is usually thicker in large than small 
diameter trees and differs by stand as illus
trated by these 2 stands in western Montana 
(McGregor, 1978).
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Figure 5--Trees in dense stands have thinner phloem than 
those in open stands (Amman et al., 1977).

Figure 6--Beetle production is less in trees of dense
stands. Such trees have thinner bark and lower 
average phloem thickness (Amman et al., 1969).
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LATITUDE (°)

Figure 7 --Risk of mountain pine 
lodgepole pine can be 
evation and latitude, 
for trees 8.5 inches 
larger (Amman et al.,

beetle infestation in 
defined by zones of el
Percent mortality is 

(21.6 cm) d.b.h. and
1977) .
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Figure 8--The distribution of lodgepole pine in number with respect 
to diameter.
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Figure 9—Amount of mountain pine beetle infestation with 
to the particular diameter of lodgepole pine.
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Elevation -latitude
Average

age
Average
d.b.h.

Years Inches

High (1) <60 (1) <7 (1)

Moderate (2) 60-80 (2) 7-8 (2)

Low (3) >80 (3) >8 (3)

The risk rating systems point out characteristics that usually are found together
where mountain pine beetle epidemics occur:

1. Climatic suitability of stand location.

2. Average tree diameter 8 inches (20.5 cm) or more.

3. Average age 80 years or more.

4. Twenty-five percent or more trees 8 inches (20.5 cm) or more d.b.h. with phloem 
thickness 0.11 inch (2.79 mm) or more.

Table 1--By multiplying the above risk factors (l=low; 2=moderate;
3=high) for elevation and latitude, average age, and av
erage d.b.h., the stand's susceptibility classification 
is obtained; low=l to 9; moderate=12 to 18; high=27 
(Amman et al., 1977).
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TREE TYPE NUMBER TREES
IN TRANSECT 1

NUMBER TREES
IN TRANSECT 2

NUMBER TREES
IN TRANSECT 3

TOTAL NUMBER
OF TREES

LODGEPOLE PINE 109 122 143 374

PCNDERC6A PINE 20 16 25 61

DOUGLAS FIR 38 33 41 112

Table 2--The predominant kinds of trees in the study site and 
their distribution in number.

4
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