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Introduction

-Located in the north-central part of the state of

Oregon is an area of approximately 569,000 acres of land

which is called the Warm Springs Indian Reservation. It

lies on the eastern slopes of the Cascade Mountains. The

Reservation is bounded on the east by the Deschutes River,

on the south by the ketolius River and Jefferson Ureek,

on the west by a straight line running in a northerly

direction fro^ the summit of lit. Jefferson to the summit

of Burnt Butte, and on the north by a line running east

to the summit of Bald Peter Butte, thence in an easterly

direction along the toios of a range of hills to the

Deschutes Canyon, at which place the boundary reaches the

river at Two Springs.

The estimated total merchantable timber stand of the

Reservation is 2,555,500 M board feet. Approximately

1,713,462 M board feet of this total is ponderosa pine

(Pinus ponderosa) which is considered the most abundant

as well as the most valuable commercial species present.

The timber land consists of approximately 350,000

acres, lying between the lower limits of tree growth on

the east and Darts of the external boundaries described

on the north, west and south.

The topography of the area varies from level to

gentlv rolling table lands and foothills to the extremely

rugred precipitous canyons of the Metolius River, White

water River, Shitike Oreek, Warm Springs River and Beaver
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ureek which traverse their meandering courses from west

to east through the Reservation. Gently rolling land,

with frequent lava rock outcroppings and numerous gravel

and boulder deposits of glacial origin, constitutes the

average topography of the timber land.

The eastern margin of the timber land is very

irregular and greatly broken up by open rocky flats

and meadows. The first merchantable timber is found in

the canyon bottoms at elevations of approximately 1,700

feet above sea level, but on the drier sites it retreats

to above 2,500 feet elevation. These first timber stands,

or extreme fringe types, as they are called, are composed

of scattered, short, scrubby ponderosa pine of an inferior

quality. The ground cover under the timber consists

mainly of bitter brush (Pershia tridentata) and occasional

patches of ponderosa pine reproduction.

Much taller and denser stands of better quality pine

are found as the elevation increases towards the west.

At approximately 3,000 feet above sea level Douglas fir

(Pseudotsuga taxifolia), White fir (Abies concolor),

Incence cedar (Libocedrus decurrens), and occasionally

Western larch (Larix occidentalis) and Western red cedar

(Thuja plicata) begin to appear in mixture. Here the

pines, which continue to form the major part of the

stand until the approximate elevation of 4,000 feet is

reached, are of medium size, of excellent quality, and

quite tall on the favorable sites. The majority of the
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Reservation's merchantable timber grows in the mixed

type between the elevations of 1,700 and 4,000 feet

above sea level.

As elevation increases, the ground cover of bitter

brush is gradually replaced by snow brush (ceanothus

velutinus) and greenleaf manzanita (Aretostaphylos

patula). In the opening of the forest canopy ponderosa

pine reproduction takes the place of the brush along

with a scattering of Douglas fir, and White fir seedlings

and saplings at still higher elevations.

The pines compose but a small part of the stand at

elevations above 4,000 feet and are found only occasionally

above elevations of 4,500 feet. At these higher elevations

Western hemlock (Tsuga heterophylla), Western white pine

(Pinus monticola), and Noble fir (Abies nobilis) are found

growing in mixture with Douglas fir. Extensive areas of

lodgepole pine (Pinus contorta) cover the higher elevations,

while along streams -mgelman spruce (Picea engelmanii)

is found in profusion.

The upper limits of tree growth are reached between

the elevations of 6,000 and 6,500 feet on the slopes of

Mt. Jefferson, Olallie Butte, and Bald Peter Butte. The

sub-alpine type, composed of mountain hemlock (Tsuga

mertensiana), Alpine fir (Abies lasiocarpa), and White

bark pine (Pinus albicaulis), is prevalent at these

extreme elevations and is of little or no value as far

merchantable timber is concerned.
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History of Stand

and

Description of Infestation

There is very little information available con

cerning the past history of the timber stands of the

warm Springs Indian Reservation before the nineteen

hundreds. Until late years there seems to have been

no excessive damage wrought upon the stand. No evi

dence of severe insect attacks con be seen; aside from

occasional fires, of which there are no records, the

stand has not suffered from any damages of catastrophic

nature.

The first recorded reference to pine beetles is found

in a report entitled "Report on Timber Matters, Warm

Springs Indian Reservation, Oregon, August, 1912," by

C. I. Dustan, Forest Examiner. On page five of this

report, under "Damage from Insects and Diseases," Mr.

Dustan made the following statement: "In all parts of

the yellow pine type there are patches of trees which

have been killed by bark beetles. Most of this timber

has been killed in the past few years. So widespread

is the work of this pest that a great insect invasion

seems imminent should a succession of a few years

favorable for the development of the bark beetles occur."

Since the time at which this report was written, the bark

beetles probably subsided to the normal or endemic stage

until quite recent years. The Commissioner of Indian
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Affairs received a letter concerning forestry matters

from Mr. James A. Howarth, Jr., lumberman, dated October

10, 1929, making the following statement: "The pine bark

beetle situation is nowhere critical at this time. Over

the Reservation as a whole the condition is endemic and

appears not to have been epidemic during the last few

years, when it has been so bad in Klamath Oounty and the

country south and east of there."

There was mention, however, of the fact that on

limited areas of the fringe type the kill had been rather

heavy for the past ten or fifteen years, and recommended

that these areas be closely watched.

The following summer, 1930, the beetles suddenly

became epidemic along the margins of the fringe type. On

November 8, 1930, Mr. Patrick Oray, -b'orest Supervisor, in

a letter to the commissioner of Indian Affairs, stated

that the infestation had reached serious proportions,

though it had not penetrated very deeply from the fringe

type into the heavily timbered areas.

Since 1930 the infestation became much worse, and in

1934 the entire fringe type became heavily infested and

over large areas, mainly the metolius .bench, the merchantable

stand was almost entirely destroyed. The beetles had

gradually worked back through the fringe type and were

attacking the better stands of pine, men in the mixed

pine-fir type at higher elevations single and group

infestations of pine appeared. However, the heaviest
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concentration of the beetles at this time was still in

the fringe type, where the drought of the past decade had

so aggravated the naturally poor growing conditions that

the pines could offer but weak resistance to attack. It

was noted that beetle attacks taking place on the Klamath

Reservation, for a period of seventeen years preceding

1954, were also most severe in the fringe type.

miring the severe windstorm of April, 1931, very

little windthrow resulted even though a large percentage

of the pines in the fringe type were killed by the beetles.

The Yakima Reservation, in southern Washington, suffered

greatly from the windstorm due to the fact that the

severest windthrow took place on the best sites; and

furnished such favorable breeding places for the beetles

that they increased to huge numbers.

juuring the period 1951 to 1934, they destroyed millions

of board feet of the most commercially valuable pine

timber present on the Reservation. The reserve stands as

well as the uncut timber in the selectively logged areas

suffered ill effects from the windstorm on the Klamath

Reservation, since the severest v/indthrow also took place

on the most favorable si-ces. The result was sporadic

beetle attacks epidemic in nature.

The most numerous and the most destructive of the

pine bark beetles on the Warm Springs Reservation is the

western pine beetle (Dendroctinus brevicomis). Next, in

the order of their importance,is the pine flat-headed



borers (Melanophil gentilis), the mountain pine beetle

(Dendroctinus monticolae), the various species of Ips

(Ips emarginatus and oregoni), and the red turpentine

beetle (Dendroctinus valens).
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History of Investigative

and

Control Work

In the latter part of the summer of 1933 an extensive

survey of the pine beetle situation on the Warn Springs

Reservation was made by Mr. F. P. Keen, Forest Entomologist

of the Bureau of Entomology, U. S. Department of Agri

culture. The results of this survey was the beginning of

pine beetle control work on the Reservation.

'rhe first peeling and burning control operations took

Place during the winder and early spring of 1934. Two

camps were located on the Reservation: one at the He He

Sawmill and one at Old Mill. The results of this early

project nay be noted by the following table:

Number of Merchantable

Area Infested Volume in M
Wame of No. of Treated Pines Board Feet
Camp Man-davs in Acres Treated Treated

He He Sawmill 678 8,720 742 431

Old Mill 700 8,960 1,045 605

Totals 1,378 17,680 1,785 1,036
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Survey and Control Work of 1934

About the middle of July in 1954 beetle control work

was started on an extensive basis.

Objectives of Beetle Survey

The objectives of this survey were to determine the

past losses on the basis of the number of trees and board

foot volume killed by the beetles, the present trend of the

infestation, and define the areas containing the heaviest

concentration of the beetles and to evolve a proper control

plan.

Methods of Conducting Survey

The methods evolved by which to combat the beetle

attacks was one that eould be conducted in a such a manner

as to permit the taking of sufficient samples of the total

timbered area to satisfy the objectives set up for the

control work. The following two methods were employed:

A number of widely scattared check plots, whole

sections of 640 acres each, were cruised by a crew of

three men, who had the following duties to perform: the

compassman directed the compass line by means of his

compass and made a map on eight inches to the mile scale,

showing the topography, such as streams, roads, etc., and

the location of the trees killed during 1934 by the beetles.

Eight such compass lines, two tallies (660 feet), were

run in a gridiron fashion across each section. The two

spotters ranged about, one on each side of the compass-

man as he progressed along his compass line, each covering a
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strip one tally (350 feet) wide in such a way that a one

hundred per cent inspection was made of the timber. Each

and every beetle-killed pine that was found was classified

and tallied by a serial number, species of bark beetle

causing death and D.B.H. outside the bark in even inches.

A blaze was made on each tree and the serial number and

year of death marked thereon with timber crayon. All of

the pines killed in 1952 and 1955 and such of the 1954 kill

as could be found at the time of cruising, were classified

and tallied in this way. Distinction could be readily

made between the different years of killing by the

appearance of the needles, bark and wood and by the insects

present. When a check section was completed every pine

that had been killed by the beetles from 1952 to the date

of cruising was properly blazed and marked and the following

collected data were filed away for future computing:

First, an eight inch to the mile scale map showing the

topography and location of the 1954 trees. Secondly, tally

sheets, showing for each tree a serial number, the year of

death, the species of beetle causing death and the D.B.H.

outside the bark in even inches. These tally sheets show

a 100 per cent cruise of every beetle-killed tree marked

on each check section.

The volumes of the beetle-killed pines for each year

were later computed by means of accurate local volume tables

for ponderosa pine. Two tables were made, one for short

timber of the fringe type, and one for the taller timber of
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of the mixed type. Both were based on D.B.H. measurements

in even inches and average total heights in feet from

height curves based on measurements in the field. By

means of these data volumes for each D.B.H. class were

obtained from Tables 55 and 54 in the U. S. D. A.

Technical Bulletin No. 407, U. S. Forest Service, May, 1954.

The second method for conducting the survey: a

number of strips, each two tallies wide, were run across

country usually along section lines, to obtain more widely

distributed samples. The crew was again composed of three

men, the compassman and two spotters, whose duties were the

same as those on the check section cruises. All of the

1952, 1933 and 1954 beetle-killed trees on the two tally

strips were marked and recorded by serial number, year of

death, species of beetle causing death and D.B.H. in even

inches. The volumes of the beetle-killed pines were

computed by means of the local volume tables.

After the data from these two sources was compiled

it presented an excellent picture of past losses during

1952 and 1955, and of areas containing beetle concentrations

of different degrees of intensity. The final results for

1934 could not be obtained until 193 5, since the beetles

were still attacking more trees during the progress of the

control work. However, enough of the 1934 loss was spotted

on some of the check sections cruised late in September

1954 to give a good presentation of the trend of the

infestation. The final results for 1954 may be noted in
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the results of the 1955 control work.

Results

The results of the 1954 survey and control work can

be best expressed in tabular form. The tables which follow

are arranged in the logical sequence and are self-explanatory.

Since the average annual growth rate of the timber

stand as a whole has probably not exceeded 0.5 of one per

cent, due to the prevailing drought conditions of the

past ten years, the growth rate of the timber has been

purposely ignored, so as to not further complicate the

tables of results.

As can be seen in the tables numbered 8 and 9, the

pine beetle loss for 1955 totaled 26,630 M board feet, or

1.6 per cent of the total estimated stand. This is a

much heavier loss than was expected in view of the great

mortality of pine beetle broods during the severe winter

of 1952—1955.



TABLE NO. 1

Showing the number, township, range
section, region and number of Acres

of each

check plot cruised

13.

Plot
Not

Town-Rang
Section

3-

Region
No.
Acres

640

Remarks

Pure type1 8S-10E-9 Neer Old Mill
ECW Camp

2 8S-10E-36 Nr.Boulder Corral 640 Fringe type

3 7S-10E-35 SE Side of
Sidwaiter Butte 640 Pure Ponderosa pine

4 7S-11E-18 He He Butte 640 Pure and mixed type

5 6S-11B-19 East of Bear
Spring Rd. nr.
N. Boundary 640 Pure and mixed type

6 9S-10E-15 fl. of Shitike

Canyon 640 Pure and mixed type

7 9S-11E-8 N. of Shitike

Canyon 640 Fringe type

8 7S-11E-5 W. slopes of
Coyote Hills 640 Pure and mixed type

9 75-15E-20 Mutton Mountain 640 Pure and mixed type

10 10S-11E-6 Tenino Bench 640 Pure Ponderosa pine

11 9S-11E-29 Tenino Bench 640 Pure Ponderosa pine

12 10S-10E-5 w. of Twin Buttes 640 Mixed type

13 10S-10E-1S5 S. of Middle Butte640 Mixed type

14 10S-11E-5JI Metolius Hench 640 Fringe type

15 7S-10E-6 W. slopes of
Bong Ridge 640 Mixed type

Total Acreage 9,600



±-lot

Number

1

2

5

4

5

6

7

8

9

10

11

12

15

14

]5

Totals

TABLE WO. 2

Showing for each check plot the
number of pines above 10" D.B.H.

killed by the beetles during
1932 and 1935 from 100 per cent

cruise.

Area

In Acres

640

640

640

640

640

640

640

640

640

640

640

640

640

640

640

9,600

1952

Kill

184

336

389

350

215

211

254

224

415

153

180

239

142

239

70

3,601

1933
Kill

161

223

274

307

102

175

438

365

282

199

268

129

182

343

50

5,476

Total Kill
1952-1955

345

559

665

657

317

386

692

587

697

352

448

368

324

582

100

7,077

14,



TABLE NO. 3

Showing for each check plot the board feet
volume in M. feet by 100 per cent cruise
of trees 10" D.B.H. and over killed by

beetles, 1952 — 1933.

Plot
Number

Area
In Acres

1932

Kill
1933
Kill

Total Kill
1932--1933

1 640 146.0 M 128.0 M. 274.0 Mi

2 640 165.6 M 120.2 M. 285.8 M.

3 640 298.9 M 226.6 M. 525.5 M.

4 640 134.0 M, 117.5 M. 251.5 M.

5 640 106.4 M, 60.0 M. 166.4 M.

6 640 118.0 Hi, 95.7 M. 213.7 M.

7 640 107.0 M 215.4 M. 322.4 M.

8 640 113.3 M, 203.0 M. 316.3 M.

9 640 270.1 M, 192.5 M. 462.6 M.

10 640 73.7 M. 91.6 M. 165.3 M.

11 640 68.6 M. 114.6 M. 183.2 M.

12 640 139.1 M, 92.8 M. 231.9 M.

13 640 80.8 M, 106.9 M. 187.7 M.

14 640 140.6 M. 200.0 M. 340.6 M.

15 640

9,600

58.2 M. 36.2

, 2,001.0

M.

M.

94.4

4,021.3

M

Totals 2,020.3 M M.

15.



TABLE NO. 4

Showing for each strip plot the
number, township, range, region,
and number of acres cruised.

16,

Plot

Number

Township
Range

Section

Number

of

Region Acres Remarks

1 8S-10E-16, 21 Old Mill-
Sawmill

Butte

320 Pure and
mixed type

2 9S-10E-5, 6 North Fork
Boulder

Creek

280 Mixed type

3 7S-10E-13,
15,
17

14,
16,

He He Butte
to Schoolie

Pasture

380 Pure and
mixed type

Total acreage 980



TABLE NO. 5

Showing for each strip plot the number
of pines above 10" D.B.H. killed by
beetles during 1932 and 1933 from

100 T>er cent cruise

Strip
Number

Area

in Acres

1932
Kill

1933
Kill

Total Kill
1932 - 1933

1 320 64 64 128

2 280 58 62 120

3 380 148 140 288

Totals 980 270 266 536

TABLE NO. 6

Showing for each strip plot the board feet
volume in M. feet by 100 per cent cruise
of trees 10" D.B.H. and over killed by
beetles, 1932 — 1933.

Strip
Number

Area

in Acres

1932
Kill

1933

Kill
Total Kill

1932 - 1933

1 320 49.0 M. 49.8 M. 98.8 M.

2 280 40.3 M. 36.5 M. 76.8 M.

3 380 81.3 M. 60.5 M. 141.6 M.

Totals 980 170.6 M. 146.8 M. 317.4 M.

17,
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TABLE NO. 7

Showing average loss caused by beetles
in M. board feet per section of 640 acres
during 1932 and 1935 on check plots and

strips based on "Totals" of Tables
Numbers 3 and 6.

Check Plots.
15 sections
of 640 Acres

each

Strip Plots
980 acres or
1.55 sections
of 640 acres

Average Loss Average Juoss
in M. board in M. board

feet per sec- feet per sec-
tion - 1952 tion - 1955

154.7 M. 155.4 M.

111.5 96.0 M.

Weighted
Averages

(16.55 sections) 152.5 M. 129.9 M,

Average Loss
in m. board

feet per sec-
tion 1952-1955

268.1 M.

207.5 M.

262.4 M.

TABLE NO. 8

Showing estimated total loss in m. board
feet caused by beetles on epidemically infested
pine lands during 1952 and 1955. A loss in
excess of 75 trees per section per year is
considered epidemic.

Year

Total Area
in jmo.

Sections

Average Loss
per Section

ISee Table No.7)
Total liOss in
M. board feet

1952 205 152.5 27,162 M.

1955 205 129.9 26,650 M.

1952-1955 205 262.4 53,792 M.



TABLE WO. 9

Showing annual and total loss in
thousands of board feet caused by
beetles during 1952 - 1955 expressed
in terms of per cent of total

estimated stand.

TOTAL ESTIMATE OF POIMDEROSA PINE STAWD

from

Timber Survey of 1922 - 1926

1, 713, 462 M.

19,

Year
Per Cent

Loss

1932 1.6

1955 1.6

1932-1935 5.2

Estimated loss in
m. Board Feet

(See Table No. 8)

27, 162 M.

26, 650 M.

55, 792 M.
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Survey and control Work for 1955

The Survey Plan for 1935

During the summer of 1935, a thorough survey of the

beetle situation was made, .because of the ever changing

intensity of the beetle attacks and the constant operation

of biotic factors, this was quite necessary in so far as

large scale planning for beetle control was concerned.

The survey was so laid out that valuable information

concerning selective logging was also obtained.

This siirvey brought up to date, supplemented, and

greatly improved upon the survey made during the summer

of 1934.

The Purpose of the Survey

The purpose of the survey was to gather statistics

and data sufficient to answer the following questions, namely:

What losses have occurred during the last four years?

What is the present distribution of snags and fire hazard

areas ?

What are the most hazardous areas from a beetle

standpoint? Where can logging operations best be applied

to salvage timber'.' What areas are most resistant to beetles*

What areas should have beetle controlr

What are the results of the control operation?

What is the effect on areas treated twice? V»hat is the effect

on areas treated once? V/hat is the influence of untreated

areas near borders?
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Methods and Data

Sample Plots:

The sample plots or check sections that were established

during the 1935 and 1954 surveys were again cruised. On

these sections, during these surveys, all pines killed by

bark beetles during the years 1932, 1935, and 1934, to

the date of cruising, were marked and recorded by year and

season of death and by diameter.

All pines killed by bark beetles during 1954, subsequent

to the 1934 cruise, were marked and recorded by season of

attack and by diameter. Similarly, all pines killed by

bark beetles during 1935, to the date of the cruise, were

so marked and recorded. All standing snags not marked

during previous cruise were counted and recorded. All

1934 and 1935 beetle trees marked and tallied were classified

as to age and vigor, according to keen's classification.

a ten percent cruise, by age and crown classes was

made of the green standing pine timber on each sample plot.

ether species were also cruised, but no attention was paid

to age and crown classes.

imough total height measurements of pines were taken

to construct an accurate curve of height over diameter for

each sample plot. Two local volume tables were used, une

table for the poorer, shorter timber of the fringe type,

and the lower elevations, site VI and poor site V; the

other for the taller timber at higher elevations, good

site V and poor site IV.



The following sample plots were cruised:

Plot No. Township Range Section

1 8 S 10 X 9

2 8 s 10 2 36

3 7 s 10 E 35

4 7 s 11 E 18

5 6 s 11 ji 19

6 9 3 10 E 15

7 9 S 11 E 8

8 7 S 11 E 3

9 7 S 13 E 20

10 10 s 11 E 6

11 9 s 11 e 29

12 10 s 10 E 5

13 10 s 10 i 15

14 10 s 11 E 32
15 7 s 10 E 6

22.

In addition, a new sample plot was established in

Township 11 South, Range 9 East, in the extreme southern

part of the Reservation, and another in Township 10 South,

Range 9 or 10 East, south of Whitewater River. The

exact location of these two plots were determined at a

later date. Cruising methods on these plots were the

same as those used on the old plots.

Strip Counts:

Only one strip count was made during the survey.

Practically all the work in the woods was expended in the

cruising of the sample plots, which yielded much more

accurate data on the activities of the beetles.

Personnel:

Forest Ranger and foun of the best Indian spotters.

Equipment:

One light car or pickup.

Two geologist staff compasses.
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Five aluminum data holders.

Five diameter tapes.

Five light spotter's axes.

Two topographic abneys.

Une increment borer.

Five tally registers.

Procedure:

The first half of the summer was spent in cruising

the new sample plots and in making strip cruises. The

last half of the summer was devoted to cruising the older

sample plots, after the 1935 beetle attacks were well

advanced.

Procedure of Sample Plot Cruise ( 5 man crew):

The compassman ran the lines and made a map on a

scale 4 inches to the mile, showing the topography, such

as streams, roads, etc., and the timber types, such as

pure yellow pine, mix pine fir, fir, lodgepole, etc..

Eight such compass lines two tallies (660 feet) apart

were run in a gridiron fashion across each section.

The two spotters ranged one on each side of the

compassman, each covering a strip one tally wide in such

a way that a one hundred percent inspection was made of

the trees. On the old plots, each pine killed by the

beetles during 1934 and 1935, tothe date of cruising, was

marked and tallied by the year and season of death and

by diameter in even inches. On the newly established

plots all of the trees killed during 1933, 1934, and 1955,
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to the date of cruising were so marked and tallied. On

both new and old plots a one hundred percent count was

made of the older standing snags. A classification of

all 1935, 1934, and 1955 beetle killed trees on the new

and old plots was made as to age and vigor content accord

ing to Keen's classification. In recording the trees as to

year of death distinction canbe readily made between the

different years of killing by the appearance of needles,

bark and wood, and by the insects present.

Following directly behind the compassman, the cruiser

measured, classified, and tallied by even inches the diam

eter at breast height, and by age and crown class every

green pine above 10 inches D.B.H. on a strip a chain (66

feet) wide. Accurate total height measurements were made

at intervals along the compass line. At least thirty

trees were measured on each sample plot.

The Forest Ranger acted as supervisor of the crew.

Procedure of Strip Cruise:

Two crews of two men each worked independently of each

other whenever it was possible.

The compassman ran the lines and mapped in the topo

graphic and type features as he progressed along the strip.

The spotter made a one hundred percent count for each

mile of standing, bark covered snags on a strip one tally

wide. Enough total height measurements of dominant types

were taken and an estimate made of the site index for

each mile.



25.

Records

The following maps were compiled in the field as the

work progressed.

Cne map on one inch to the mile scale showing the

different degrees of site quality. Much information from

a site index map made by the Forest Survey of the Pacific

Northwest Experiment station was used in compiling this

map, since it had to be as accurate as possible.

A second map on one inch to the mile scale showing

the forest types was completed; again using information as

to timber types from Forest Experiment Station maps.

Results

The following series of tables give an accurate

description of the results of the 1935 survey and control

work. Explanations accompany those tables which are not

self-explanatory.



TABLE WO. 1

Showing for each check plot the section, township, and
range, number of timbered acres, total number of green pines above
10" D.B.H., number of pines above 10" D.B.H. killed by the beetles
for each year from 1932 to 1935 inclusive, total number of pines
killed during the same four year period, and the total number of
green ana beetle killed pines.

SECTIOH

Township
Number

Timbered

Ho. Green

Pines

Humber of P]tnes E illed Total
Green andPlot

Ho. Range

9-83-10E .

Acres 1935

15185

1932

184

1933

161

1934

79

1935

26

1932-1935

450

Dead Pines

156351 556

2 36-8 -10 585 11040 336 223 347 146 1052 12092

3 35-7 -10 640 10969 389 274 244 67 974 11543

4 18-7 -11 640 13375 350 307 324 157 1138 14513

5 19-6- 11 624 14050 215 102 189 87 593 14643

6 15-9 -10 640 10124 211 175 201 90 677 10801

7 8-9 -11 602 10821 254 438 608 165 1465 12286

8 3-7 -11 610 9424 224 363 478 103 1168 10592

9 20-7 -13 640 6427 415 282 500 630 1827 8254

10 6-10-11 640 15185 153 199 214 152 718 15903

11 29-9 -11 490 11749 180 268 412 104 964 12713

12 5-10-10 640 16766 239 129 144 153 665 17431

13 15-10 -10 640 16555 142 182 151 135 610 17165

34 32-10-11 620 11860 239 343 449 566 1597 13457

15 6-7 -10 640 7556 70 30 47 24 171 7727

16 2-9 -9 640 15512 30 32 45 60 167 15679

17 27-D1-9

Totals

640 11281 100 128 125 72 425 11706

10487 207879 3731 3636 4557 2737 14661 222540
CO



TABLE HO. 2

Showing for each check plot the section, township and range, number
of timbered acres, total volume in M. board feet of green pines above 10"
D.B.H., volume in H. board feet of pines killed by beetles for each year
from 1932 to 1935 inclusive, total volume in M. board feet of all pinea
killed during same four year period, and total volume in M. board feet of
all green and beetle killed pines.

Vol. Green Total vol.

Section Number Pines Volume Pines Killed, M. bd. ft. Green and

Plot Township Timbered M. bd. ft. Dead Pire s

Ho. Range

9-8S-10E

Acres

556

1935 1932

146.0

1933

128.0

1934

73.1

1935

21.6

1932-1935

368.7

LI. bd. ft.

1 10073.4 10442.1

2 36-8 -10 585 5026.2 165.6 120.2 200.4 78.2 564.4 5590.6

3 35-7 -10 640 6118.4 298.9 226.6 212•2 54.5 792.2 6010.6

4 18-7 -11 640 6636.2 134.0 117.5 142.5 63.4 457.4 7093.6

5 19-6 -11 624 6682.5 106.4 60.0 178.9 59.4 404.7 6687.2

6 15-9 -DO 640 6751.5 118.0 95.7 135.9 53.6 403.2 7154.7

7 8-9 -11 602 3894.8 107.0 215.4 355.9 86.1 764.4 4659.2

8 3-7 -11 610 3339.3 113.3 203.0 245.6 54.2 616.1 3955.4

9 20-7 -13 640 4200.5 270.1 192.5 390.5 448.0 1301.1 5501.6

10 6-10-11 640 5158.1 73.7 91.6 128.5 79.3 373.1 5531.2

11 29-9 -11 490 4254.1 68.6 114.6 229.1 49.8 462.1 4716.2

12 5-10-10 640 12527.1 139.1 92.8 97.3 98.4 427.6 12954.7

13 5-10-10 640 9104.1 80.8 106.9 72.5 67.3 327.5 9431.6

14 32-10-11 620 4858.3 140.6 200.0 269.7 334.0 944.3 5802.6

15 6-7 -10 640 6585.8 58.2 36.2 36.5 20.9 151.8 6737.6

16 2-9 -9 640 10387.7 20.2 26.0 56.0 40.4 142.6 10530.3

17 27-11-9

Totals

640 8763.8 77.5 93.6 79.8 55.8 306.7 9070.5

10487 113961.8 2118.0 2120.6 2904.4 1664.9 8807.9 122769.7

N

•
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TABLE NO. 3

Showing for the ponderosa pine forest of the Warm
Springs Indian Reservation the estimated net annual
beetle loss in millions of board feet after making
allowance for partial replacement by annual growth.
?he average annual growth rate for the forest for the
past decade is approximately five-tenths of one percent
(0.5$). According to the regional forest survey of
the Pacific Northwest Forest Experiment Station the
original estimate of 1,713 MM board fest from the cruise
of 1922-1926 should be raised by 15 percent to 1,971 Ml
to account for the net merchantable volume on the
ground at the present time. *

Est. Total Gross ' Net Net Loss
Vol.in MM Beetle Growth beetle in A
m rt fflnri Loss MM lioss TotalYear of veS IMbdfft. bd.ft. MM bd.ft. _Stand_

1935
! 971 30 10 20 1.0

1934 1,991 50 10 40 2.0

1935 2,031 37 10 27 1.3

1932 2,058 37 10 27 1.3

1931 2,085

Totals 154 40 114 5.6

* The cruise conducted during the summer of 1935 beetle
survey indicate that the original estimate of 1,713 ivM should
be raised by considerably more than 15j; however it is believed
best to be conservative and the above figure of 1,971 MM has
been adopted for this report.

The control work conducted during the fall, winter and
sprine of 1934-1935 provides an excellent check on the estimate
of 40 MM board feet loss for 1934. The control work covered
a net area of 74,376 timbered acres, or approximately#116
sections on which 17,594 beetle infected pines containing
11 557 M'board feet by actual scale were felled, peeled and
burned. On the same area it is almost a certainty that the
summer brood of beetles and that part of the winter brood in
infested trees that were missed by the spotters killed an
additional 11 MM board feet during 1954. The gross loss of
22 MM board feet occurred on slightly less than half of the
area epidemically infested during 1954.



EFFECTIVENESS OF PEEL AHD BURN CONTROL fOHK

TABLE HO.4

£ total Ho. trees $ Decrease
Ho. No. trees Ho.trees 1935 Annua1 1935 loss by from 1934 Loss

Plot Timbered 1934 1935 Loss Date Loss due to

Ho. Acres

556

loss Cruised

11

Cruised

Aug. 21

Cruised

42

Proje ction

26

Corfc rol

1 79 67.0

2 585 347 76 Sept. 3 52 146 57.9

3 640 244 6 July 11 9 67 72.5

4 640 324 22 July 17 14 157 51.5

5 624 189 7 July 9 8 87 54.0

6 640 201 54 Sept. 12 60 90 55.2

7 602 608 96 Sept.10 58 165 72.8

8 610 478 37 Aug. 13 36 103 78.4

10 640 214 47 Aug. 7 31 152 29.0

11

Total

490 412 27 Aug. 2 26 104 74.8

& Av. 6027 3096 383 1097 64.6

CO
to



TABLE HO. 5

Showing a comparison of the 1934 and 1935 loss on
the check plots not treated during the fall, winter
and spring of 1934—1935.

Plot

Ho.

Number
Timbered

Acres

Humbe

Of Ti

1934

500

r

•ees

Loss

No. Trees

1935 Loss
Cruised

1935

Date
Cruised

fo Total
Annual

Loss

Cruised

Number

Trees 1935

Loss by
Proj ection

630

fo Inc. or
from 1934

i
Inc.

Dec.

Loss

%
Dec.

9 640 347 Sept. 6 55 26.0

12 640 144 49 Aug. 9 32 153 6.2

13 640 151 50 Aug. 15 37 135 10.6

14 620 449 266 Aug. 27 47 566 26.0

15 640 47 10 Aug. 20 42 24 49.0

16 640 45 12 June 28 — 60* 33.3

17 640 125 33 Aug. 26 46 72 42.4

Total

and

Average
4460

i

1461 767 1640 Het Increase

10.9

* Estimate

o
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'i'ables numbers 4 and 5 present overwhelming evidence

that peel and burn control work on the warm Springs Indian

Reservation has successfully prevented the killing of many

thousands of ponderosa pine trees. On the 10 treated check

plots containing a timbered area of 6027 acres, the control

work has resulted in a reduction in the beetle population

during the past ^ear 64.6 percent, while the 7 untreated

plots, containing a tr bered area of 4460 acres, the beetle

population has increased by 10.9 percent during the same

period of ti?tie.

The reduction in timber loss due to beetles has dropped

from 40 millions board feet in 1934 to 20 millions board feet

in 1935; there is no doubt that this reduction is due to

the work carried on on the Reservation.

Throughout the entire area that has undergone control

work, it is quite apparerent that the beetle infested trees

are hard to find; while on the untreated areas on Simnasho

Butte, Mutton Mountain, and Metolius Bench, they are present

in great numbers as they have been in years past. Over

42,000 acres of timbered land has been reduced to the endemic

beetle stage through the control work carried on.

Determination of Beetle Susceptible Tree Classes

In the survey plan it was stated that a 10 percent strip

cruise by even inch diameter classes was made of the green

ponderosa nines on each sample plot. The pines on six plots

were further classified as to age and vigor according to

"A Ponderosa Pine Tree ulassification" developed by Mr. E.P.
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Keen. Every beetle killed tree marked by the spotters was

also classified as to age and vigor, in addition to even

inch diameter class.

A complete description of the classification by the

author (Mr. F.P. Keen) will follow, so that a clearer

conception of the system may be had.

A PONDEROSA PINE TREE CLASSIFICATION
FOR USE LN DETERMINING

SUSCEPTIBILITY TO BARK BEETLE ATTACK

By
P.P. Keen

Entomologist
Forest Insect Investigations

U. S. Bureau of Entomology and Plant Quarantine

One of the important considerations in the management
of ponderosa pins timber lands is the reduction of the
hazard of heavy loss from bark beetles. Each loss during
the past two decades in the mature and overmature ponderosa
pine stands of Oregon, Washington and California, has
represented a ma.jor factor of forest depletion. The annual
loss has run into billions of board feet and on a number of
areas from 4 to 57 percent of the merchantable stands has
been killed. If through management the trees most likely
to be killed by the beetles could be removed from the stand
in advance of their destruction, an important step would
be taken in the direction of reducing the mortality and
advancing the possibility of sustained yield forest pro
duction.

Selective cutting, in addition to its other silvicultural
and economical advantages, offers the possibility of removing
the more beetle susceptible trees and accomplishing the
desirable objectives of (1) salvage of log values in trees
which are not likely to remain alive for another cutting
cycle, and (2) improvement in the vigor of reserve stand
so as to enable the remaining trees to resist bark beetle
attacks.

During the past decade, the relative susceptibility of
ponderosa pines to beetle attack has received considerable
study on the part of silviculturists and forest entomologists.
As a result of those studies, it has been found that certain
types of trees do offer a greater risk of being killed by
bark beetles t'nan do others in the stand. In general,
the more susceptible trees are the weaker, less vigorous
members of the stand and to a certain degree the older
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trees. The question then is one of recognizing these par
ticular tree types.

Dunning, in the study upon which he based his tree
classification, showed that the probability of insect loss
was greatest in Classes 7, 5 and 4 when compared on the
basis of basal area; while on the basis of number of trees,
classes 4, 2, 5 and 7 showed the highest risks in the order
named. J^erson2 verified these conclusions and found that
the beetles showed a decided preference for slow-growing
trees, particularly in the diameter classes between 20 and
30 inches and on the poorer sites. This preference he found
was more marked during endemic than epidemic conditions.
Further extensive studies in connection with surveys of
pinestands in southern Oregon simply confirmed the earlier
conclusions to the effect that Dunning's classes 7, 5 and 4
offered the greatest risk of beetle attack.

Bowever, it was evident in the field that Dunning's
seven broad tree classes tended to conceal differences in
susceptibility within each class. It even seemed probable
that there wore certain types of trees within one class
showing a greater disparity in relative risk to beetle attack
than between different tree classes. Therefore, for the
purpose of additional investigation, it seemed desirable
to break down the Dunning tree classification into sub
classes in order to isolate the specific characters which
were most important in indicating susceptibility. An
expansion of Dunning's tree classification into 16 classes
was adopted and used in the field for surveys and further
studies. This classification may be called the "bark
beetle susceptibility classification" and is described
below.

1. Dunning, Duncan,
1928 "A Tree Classification for the Selection

Forests of the Sierra Nevada." Jour. Agr. Res.
vol. 36, No. 9, pp 755—771. May

2. Person, H.L.,
1928 "Tree Selection by the western -fine Beetle"
Jour. For. Vol. XXVI No. 5, pp 564—478. May.
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DESCRIPTION OF THE BARK BEETLE SUSCEPTIBILITY

CLASSIFICATION

This tree classification, illustrated by the accompanying
chart, is based primarily upon the two major factors of age
and vigor. It is particularly applicable to the ponderosa
pine forests of the Pacific region. Four age groups are
recognized and numbered 1 to 4; and four degrees of c~own
vigor are lettered A to D. Combining these two factors
gives 16 possible classes into which any ponderosa pine
in the stand may be placed.

Age Groups

Trees are first divided into the four general age
groups of young, immature, mature and overmature. In the
average Site IV ponderosa pine stand or the Pacific region,
the characteristics of each of those age groups are as
follows:

1. Young trees—commonly referred to as "bull pines"
of "blackjacks"; usually less than 75 years of
age, with dark-brown to black, deeply ridged
bark; tops usually pointed and branches upturned
and in whorls.

2. Immature trees—age approximately 75 to 150 years;
trees still making height growth and with pointed
tops; reddish-brown, fissured bark; branches mostly
upturned and in whorls.

3. Mature trees—approximately 150 to 300 years old;
usually with rounded or pointed tops; bark light
reddish-brown with moderately large plates between
the fissures; incomplete whorls of branches with
nodes indistinct; nearly all branches horizontal
and the lower ones drooping.

4. Overmature trees—usually over 300 years old; with
flat tops and making no further height growth;
branches mostly drooping, gnarled or crooked;
bark light yellow in color, the plates usually very
wide, long and smooth.

In dividing the trees into these four general age classes
it is more important to consider what might be called the
"physiological age" of the tree than its actual age as
indicated by annual rings. Some trees growing under favor
able conditions, particularly on good sites, retain their
youthful appearance much longer than do trees on poor sites
which have been forced to struggle against unfavorable
growth conditions. Since the four age groups are a matter
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of relative maturity, trees somewhat younger or older than
th* designated age limits but having all of the outward
characteristics of a certain age group should be classified
accordingly.

Vigor Groups

In judging the relative vigor of different types of a
given age, the size of crown and abundance of foliage is
probably the best outward indicator. Therefore, each age
class was further subdivided into four sub-groups based
upon relative crown vigor. These were designated by
letters A to D as follows:

A. Full vigorous crowns with a length of 55 percent
or more of the total height and of average width
or wider; foliage usually dense; needles long and
dark green; position of tree isolated or dominant
(rarely codominant).

B. Fair to moderately vigorous crowns with average
width or narrower, and length less than 55 percent
of the total height; either short wide crowns or
long narrow ones, but not sparse nor ragged;
position usually codominant but sometimes isolated
or dominant.

C. Fair to poor crowns, very narrow and sparse or
represented by only a tuft of foliage at the top;
foliage usually short and thin; position usually
intermediate, sometimes codominant, rarely isolated,

D. Crowns of very poor vigor; foliage sparse and
scattered or only partially developed; diameters
decidedly subnormal considering age; position
suppressed or intermediate.

Thus by combining the four age groups with the four
sub-groups of crown vigor, a total of sixteen classes was
obtained which could be analyzed for susceptibility.
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According to definition, the comparison between the
expanded classificationand Dunning's classification is
as follows:

Bark Beetle Susceptibility
CIassification

Dunning's
Classification

Class 1

Class 2

Class 3

Class 4

Class 5

Class 6

Class 7

or In reverse order:

Bark Beetle Susceptibility
classification

e Group

1

2

3

4

Vigor croup

A, B, C, D
A, B, C, D
A, 3, C, D
A, B, C, D

Classes 1 A, 2 A
Classes 1 B, 2 B
Class 3 A
Classes 3 B, 3 C
Classes 4 A, 4 B,
Classes 1 C, 2 0,
Classes 3 D, 4 D

Dunning *s
Classification

1, 2, 6, 6
1, 2, 6, 6
3, 4, 4, 7
5, 5, 5, 7

C

RELATIVE SUSCEPTIBILITY OF THE TREE CLASSES

2 D

During a four year period, 1928 to 1931, on bark
beetle surveys in southern Oregon and northern California,
a total of 27,465 beetle killed trees approximately 16,000
acres of sample plots were classified under this system
and a similar sample of 22,428 green trees taken for
comparison. This study showed the comparative apportion
ment of the different tree classes in the virgin stand
and the distribution of the beetle killed trees betv/een
the classes. The results are shown in the following table:
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Relative Tree Susceptibility

Apportionment in Trees

Tree Beetle

Class Total Stand

1. A 9.4 1.5
B 5.6 2.5

C 2.4 3.8
D .2 .5

2. A 9.1 2.8
B 9.8 9.5

C 5.5 14.1
D 1.4 1.8

3. A 8.5 3.5

B 10.5 11.7

C 7.7 13.1
D 2.9 4.0

4. A 9.1 4.3

B 10.1 11.6
C 5.6 12.4
D 2.2 2.9

Ratio of Relative
Mortality Susceptibility
to £>tand Rank

.15 16

.44 13

1.69 5

2.50 2

.30 15

.97 11
2.58 1

1.28 8

.39 14

1.11 10

1.72 4

1.36 7

.47 12

1.22 9

2.38 3

1.45 6

The ratio of occurrence of beetle losses in the

various tree classes, as compared with the apportionment
of total green trees found in each class, indicates
whether or not any particular tree class is favored by
the beetles in making their attack. Thus, if 9% of the
green trees are found in Class 2 B, and 9c/o of the killed
trees are also found in that class, the ratio will be
1.00, which indicates no particular preference. Ratios
above 1 indicate that such tyces are more frequently
found among the killed trees and are susceptible, while
ratios below 1 indicate corresponding immunity. There
fore the more susceptible classes and the more resistant

ones are as follows:



Susceptible Types

Class Ratio

2 C 2.58

1 D 2.50
4 C 2.38

3 C 1.72

1 C 1.69

4 D 1.45

3 C 1.36
2 D 1.28

4 B 1.22

3 B 1.11

Resistant Types

Class Ratio

1 A .15

2 A .30
3 A .39

1 B .44

4 A .47

2 B .97
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It will be noted that all of the "A" crowns and the
"B" crowns of the younger trees fall within the resis
tant types, while the "C" and "D" crowns of all ages
are susceptible. In other words, the bark beetles,
under average conditions, select the intermediate and
suppressed trees of all age classes, and in this respect
act as Nature's silvicultural agents in thinning the
stands of the weaker Individuals and the leaving of
the stronger dominants. Unfortunately, during the period
of critical growth conditions, they carry their normal
activities too far. When bark beetle epidemics develop,
the selective tendencies become less marked and all types
of trees except the youngest and thriftiest may be killed.

One very obvious characteristic of western pine
beetle infestations is the tendency to select trees of
intermediate, codominant and suppressed crown development
which are growing in groups, while isolate trees are much
less freauently taken. This suggests that spacing may
be a very important consideration, especially during
drought conditions when group-wise trees are forced to
compete with each other for whatever soil moisture there
may be within their root-feeding zone. During such
periods, large groins on normally good sites may suffer
from a more critical shortage of moisture than widely
spaced trees on poor sites, which are adjusted to a
perennially inadequate supply. This may be one of the
reasons why group infestation is so characteristic of
outbreaks on the better sites, while on poor sites the
infestations are usually more widely dispersed, both in
groups and isolated trees.
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APPLICATION TO MARKING PRACTICE

since the types of trees most susceptible to bark
beetle attack can now be recognized with a fair degree
of certainty, it is possible to include these types in
the first cut. Such removal should accomplish one or
both of two objectives: first, the salvage of valuable
trees which have a small chance of lasting until the
next cut; and secondly, the reduction of the chances of
a disastrous bark beetle outbreak through the removal
of the trees most likely to harbor infestations.

Present marking practice, in the ponderosa pine
forests of the National Forests and Indian Reservations
of this region, which removes approximately 80 percent
of the mature and over-mature stands, so nearly elimi
nates all types of beetle susceptible trees that the
problem of salvaging values and reducing the threat of
further beetle losses is usually solved. Under this
more or less standard marking practice, all trees o^
high beetle risk, except a few intermediate and sup
pressed trees of small diameter having been marked for
cutting.

Under a system of light selection cutting, if in
the first cut a smaller volume of timber is to be re
moved over a larger acreage, then the question of relative
beetle risk becomes more important. Trees of the highest
risk obviously should be removed in the first cut. i'he
marking, therefore, should include as many trees of the
more susceptible types as con be removed,'while taking
into account merchantability and silvicultural requirements,

From the insect hazard standpoint, a desirable
marking would be a "vertical" selection through all age
classes, taking out the intermediate, suppressed and
codominant trees of poor vigor, and thinning the groups.
A "horizontal" selection designed to take out the older
over-mature trees, or trees above a given diameter limit
would not be effective in reaching a high percentage of
beetle susceptible material, even though such a selection
would undoubtedly yield higher log values. There is a
need, therefore, to balance the various considerations
of silvicultural requirements, merchantability, and
mortality risks in reaching the final decision as to
which trees should be marked.

while a stand which has been thinned of the more
susceptible trees should in all reason be in better shape
to resist bark beetle epidemics, there is no assurance
that such stands will be immune to further losses.
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During period of bark beetle epidemics, trees of all classes
may be killed with little regard to apparent vigor. Also
in "fringe type" timber or on areas suffering from the
effects of drought, all types of trees are reduced in vigor
and resistance to bark beetle attack, and tend to become
nearly eaual in susceptibility. There are many examples
to show that on the poorer sites and in fringe type timber,
it is futile to leave as a reserve any but the youngest
and the most vigorous trees.

Improvement of growth conditions in a stand and the
reduction of mortality are two very closely related phases
of silvicultural management, and the measures necessary
to accomplish these objectives are similar in every respect.
The types of trees which should be cut from the growth
improvement standpoint are also those which should be
removed in order to reduce mortality. While selections
ciittings may not solve the problem of all future bark
beetle damage, they are at least a step in the right
direction of improving the chances of ponderosa pine stands
to escape such injury. Thus, in large measure, the
solution of the pine beetle problem lies in the application
of the principles of good silviculture.
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TABLE NO. 6

Showing a complete analysis by number of green pines and per cent of total number
of green pines of the age and vigor content accordin- to een's classifies* ion
of the ponderosa pine stand of six representative check plots.

Based on 10 percent strip cruises of check plots. All
ponderosa pines 10" D.B.H. and over were cruised by
D.B.H., age and cro.7n class.

Other species were cruised
by D.B.H. only.

1.

Plot Crown Classes
No. A BCD

.9 .9 .1
2 100 90 10

6 .4 2.9 1.1

40 300 110

A A 9 Classes

2.

Crown Classes

__A B_ C D
7.0 9.6 5.4 .1
780 1070 600 20

3.

Grown Classes
A B C D

575 2473 £374 4.4

1070 2710 2590 470

4.

Crown Classes

A B_ Jl_ _p_
3.6 6.7 3.0 1.0 100^
400 750 330 120 11110

Total Total
No. No. tr. No.

Pond. Other Trees

pines Spec. 411 Spa c

2.1 5.2 6.8 .7 7.6 24.5 28.4 5.8 1.8 7.2 3.9 1.6 100$
210 530 690 70 770 2490 2890 590 180 730 400 160 10160

7 2.9

320

1.7

190

8.0 11.5

870 1240
2.9 .3

330 40

9.1 23.9

1000 2600

15.0

1620

2.4

250

4.5

490

11.9

1290

4.5

500

1.4 100$
150 10890

9 .3

20

.6

40

.3

20
.6 3.3

40 240

9.1 .4

610 30

3.3 24.3

220 1620
33.8

2260

6.7

450

1.5

100

8.0

540

6.3

420

1.5 100$
100 6710

14 1.6

190 150

.5

70

4.1 8.6

500 1050

4.2 .2

510 30

8.1 23.8

980 2880

27.0

3290

6.8

830

2.5

300

5.0

610

4.0

490

2.4 100$
280 12160

7 1.8

210

4.2

480

1.4

170

4.4 15.7

500 1770
14.0 .6

1580 70

6.2 18.4

700 2070
20.6

2320

4.4

500

.7

80

3.3

380

3.7

420

.6 100$
70 11320

Tot. 1.4 2.0 .6

100

9800

6800

10

3010

11210

19960

10890

13510

12170

14330

4.6 9.5 6.9 .4 7.6 23.1 24.0 5.0 2.5 6.9 4.1 1.4 100$
860 1230 400 20 2900 5900 4320 260 4740 14370 14970 3090 1550 4300 2560 880 62350 19720 82070

Note: The 19,720 trees of species other than ponderosa nine are divided as follows:
DougHas fir 15,570, incense cedar 4,040, white fir 90, western larch 20.



TABLE NO. 7

Showing a complete analysis by number of beetle killed pines of the age
and vigor content according to Keen's classification of the beetle killed
ponderosa pines marked by the spotters on five representative check plots
during the summer of 1935 cruise.

1.

Crown Classes

"A B C D

Age Class

2.

Crown Classes
A "' B ""0" D

e s

3.

Crown Classes

ABO D

Cr

A

4.

D

Tot. Ho

Beetle

Killed
Plot

No.
Dwn Classes

B 0
Trees

Marked

2 2 2 3 3 14 16 16 1 3 3 63

6 2 1 1 6 13 4 11 23 17 14 7 11 18 128

7 7 2 3 17 16 6 24 19 41 31 11 19 24 26 246

9 1 1 7 25 44 5 30 118 242 73 14 32 31 7 630

14 1 13 17 3 11 91 194 94 8 20 30 5 487

Total 7 4 13 63 93 18

fo of
Grand .5 .3 .1 .1 .8 4.0 6.0 1.2
Total

79 265 510 228 41 82 106 41 1554

5.1 17.1 32.8 14.7 2.6 5.3 6.8 2.6 100$

03



TABLE NO. 8

Showing a complete analysis by volume in M. board feet of the
age and vigor content according to Keen's classification of tha
ponderosa pine stand at six representative check plots.

A Classes£_§

Plot Cr o ./n

B

1.

Classes

C D

2.

Crown Classes

A B C D

3.
Crown Classes

IBB D

Cr

4.

own Classes

D

Total

Volume
No.

•a. B a M. bd.ft.

2 11 10 1 148 156 72 2 670 1355 690 73 771 819 257 36 5071

6 4 33 12 62 119 88 10 905 2058 982 126 344 1458 519 53 6773

7 29 17 129 127 30 4 884 904 274 25 496 813 173 26 3931

9 2 4 2 5 42 77 3 248 1350 826 225 252 836 488 46 4406

14 18 15 6 74 136 52 3 801 1643 761 120 447 642 236 82 5036

17 42 61 20 297 619 366 12 1124 2613 1761 174 218 705 717 65 8794

Total 104 138 43 2 715 1199 685 34 4632 9923 5294 743 2528 5273 2390 308 34011

$ Of
Grand

Total

.3 .4 .1 2.1 3.5 2.0 .1 13.6 29.2 15.6 2.2 7.5 15.5 7.0 .9 100$
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Craph number 1 combines the totals of tables numbers

6 and 7, while graph number 2 presents the totals of table

number 8.

i?'rom the indications of these two graphs and the

following, it may be seen that the mature and over mature

age classes comprise a very high Percentage of the total

number of trees and of the total volume of the entire

forested area.

TABLE NO. 9

Showing for each age class the percent of the
total number of trees and the percent of the

total volume.

1

AGE

JL
CLASSES

5 4

Percent Total
No. Trees 4.0 21.4 59.7 14.9

Percent Total
Volume .8 7.7 60.6 30.9

Analyzing the two graphs further, the conclusion

may be drawn that a large nercentage of the total number

of trees and of the total volume is included in the

codominant and intermediate crown classes, namely, the

B and C classes. The following table further emphasizes

the fact.



TABLE NO. 10

showing for each tree class, arranged in order
of susceptibility, the percentage represented
of the total number of trees and of the total

volume.

48.

Tree

Class

types—
2 C

Merch.
Value

Low

Stand Structure by
iMumber of Trees

Percent Cumulative
bv Class Percent

6.9 6.9

Stand Structure by
Volume

Relative
Risk

Percent
by Class

2.0

Cumulative
Percent

Susceptible
1 2.0

2 1 D Unmerch • •»*•*• 6.9 2.0

3 4 C High 4.1 11.0 7.0 9.0

4 3 C High 24.0 35.0 15.6 24.6

5 1 c Unmerch . .6 35.6 .1 24.7

6 4 D Low 1.4 37.0 .9 25.6

7 3 D Low 5.0 42.0 2.2 27.8

8 2 D Unmerch. .4 42.4 .1 27.9

9 4 B High 6.9 49.3 15.5 43.4

10 3 B High 23.1 72.4 29.2 72.6

Resistant types

11 2 B Low 9.5 81.9 3.5 76.1

12 4 A High 2.5 84.4 7.5 83.6

13 1 B Low 2.0 86.4 .4 84.0

14 3 A High 7.6 94.0 13.6 97.6

15 2 A Low 4.6 98.6 2.1 99.7

16 1 A Low 1.4 100.0 .3 100.0
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Survey and Control Work of 1936

Following the intensive pine "beetle survey and control

work of 1955 was a plan of further beetle control for 1936.

The results of the 1955 survey shov/ed very conclusive evi

dence that the control work had succeeded beyond the most

optimistic expectations; and that the beetle killed pines

on the sections treated had, in the majority of cases,

been reduced in number of trees by well over 50 percent.

The entire fringe type, with the exception of Mutton

Mountain, as well as most of the remaining epidemic,

previously untreated timber of the Metollus Unit v/as

covered by control work.

Additional data was taken on the age and crown class

of each beetle killed tree and, in addition to all the

green trees measured by D.B.H. on a 10 percent cut strip

cruise of each section. These beetle killed and green

pines were classified by age and vigor according to Mr.

P. P. Keene's "Ponderosa Pine Tree Classification."

Objectives

The two major objectives of the 1956 plan were as

follows:

A second treatment to be administered where epidemic

concentrations of the beetle were still prevalent on

areas given primary treatment during the first control

project.

The administering of primar?/- treatment to those

epidemic areas that were at that time untreated.
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Methods and Procedure

Data necessary for orderly and efficient execution

of the control program was assembled from the preceding

year's beetle survey. On the advise of Mr. P.P. Keene,

the second treatment, or re-cleaning urogram, was largely

confined to areas where more than 60 trees were treated

per section during the first control project, since it

was his opinion that the infestations on those areas

lightly attacked had been reduced to the endemic stage

by the first control work.

A detailed map was compiled for the survey which

shov/ed where the beetles were still present in epidemic

concentrations. The nlans v/ere so laid that these areas

could be treated from the most conveniently located camps.

Several crev/s started spotting infested trees early

in October of 1955. As soon as sufficient numbers of

infested trees were marked and mapped and weather conditions

permitted, treating v/ork was started from five camps.

The introduction of caterpillar tractors for use in

skidding and decking beetle infested pines greatly increased

the rate of treatment in areas where beetle attacks v/ere

heavy.

Uontrol work for 1956 was completed as planned, with

the exception of the isolated Mutton Mountain area, v/hich

was passed up in concentrating the treatment on the main

timber belt of the Reservation.
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Results

TABLE NO. 1

Pine Bark Beetle Losses on Warm Springs
Reservation 1956

Plot
No. Section Township Range

1936 Loss
Estimated Total
No.

Trees Vol. M.
Killed Bd. Et.

1 9 8 10 53 61.8

2 36 8 10 195 127.0

3 55 7 10 143 97.2

4 18 7 11 91 44.3

5 19 6 11 56 56.5

6 15 9 10 95 114.0

7 8 9 11 242 138.0

8 3 7 11 130 74.4

9 20 7 13 225 147.5

10 6 10 11 56 38.0

11 29 9 11 122 54.4

12 5 10 10 25 19.0

13 15 10 10 34 36.6

14 32 10 11 148 41.2

15 6 7 10 19 14.3

16 2 9 9 74 68.0

17 27 11 9 72 66.6

TOTALS 1780 1198.8



Number

of

Plots

4

17

iVhen treated

Treated during
seasons of 1934-
35 and 1935-36

First treated
1934-35. Hot

treated 1935-36

Hot treated

1934-35. First

treated 1935-36

1/2 treated
1934-35. All

treated 1935-36

TABLE HO. 2

Effectiveness of pine beetle control work
on the T.7arm Springs Reservation as evidenced
by check plot data. Infestation of 1934,
the peak year, assumed to represent 100 per
cent in intensity on all plots.

number

Timbered
Aores

4237

1180

1900

610

Comparative Intensity of Infestation by Years
1932 1935 1934 1955 I^ST"

Ho. Per Ho. Per Ecu Per Wol Fer Wo~. Per
Trees Cent Trees Cent Trees Cent Trees Cent Trees Cent

1873 79.7 1884 80.2 2350 100 1045 44.4 944 40.1

399 149.0 263 98.1 268 100 69 25.7 109 40.6

620 83.3 654 88.0 744 100 681 91.5 207 27.8

224 46.8 363 75.9 478 100 253 52.9 130 27.2

Hot treated to 2560
date

615 85.8 472 65.8 717 100 586 81.7 390 54.4

Totals and 10487

Averages
3731 81.9 3636 79.8 4557 100 2634 57.8 1780 39.1

CJl
CO



TABLE NO. 5

Showing the 1956 beetle killed
trees segregated by species of beetle causing
death on 4 previously untreated check plots.
(Trees were cruised during. July, August and

September 1956).

NUMBER OF PINES KILLED BY

53.

1festera Mountain J^ine

Plot Pine Pine Flatheaded All Total
No. Beetle Beetle Borer Others No.

9 85 11 6 1 101

15 10 1 2 1 14
16 21 4 1 10 56

17 55 5 9 4 51

Total 147 21 18 16 202

Percent 72.7 10.7 8.8 7.8 100

TABLE NO. 4

Showing the 1956 beetle killed
t^ees segregated by species of beetle causing
death on 13 previously treated check plots.
(Trees cruised during July, August and

September 1936).

NUMBER OF PINES KILLED BY

Western Mountain Pine
Plot Pine Pine Flatheaded All Total
No. Beetle

14

Beetle

1

Borer Others

2

No.

1 1 18

2 12 17 6 55

3 24 3 17 6 50

4 13 1 11 3 28

5 12 2 8 7 29

6 10 8 1 19

7 34 9 13 2 58

8 17 5 34 9 65

10 20 2 12 1 55

11 18 12 11 4 45

12 13 1 14

13 11 5 4 20

14 16 10 9 2 57

Totals 214 75 128 56 455

Percent 47.2 16.6 23.2 8.0 100
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Table number 5 shows that on four previously un

treated check plots cruised during 1956, the western

pine beetle caused 72.7% of the total damage.

Table number 4, showing the 1956 cruise of the

15 previously treated check plots exhibits a sharp

contrast to Table 5, for only 47.2$ of the total loss

was caused by the western pine beetle, while the mountain

pine beetle and the pine flat head borer caused a much

larger portion of the damgae. A distinct downward trend

of the western pine beetle is noted in comparing the loss.

91%, due to this beetle in 1954 and the loss, 47.2%,

in 1936.

Indications show that the pine flathead borer is

tending to take the place of the western pine beetle,

however, this should cause no great alarm, for this

insect has only one brood per year, and works very

slowly in killing the trees, whereas, the western pine

beetle has as high as three broods per year and works

yery rapidly in the pines.
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Possible Future Trends of the Infestation

A quite accurate statement might be made that the

year in which beetle attacks met the highest epidemic

stages was 1934. All data on control work ands its

effectiveness points towards'this conclusion.

In epidemic years, the first peak in beetle attack

occurs sometime during July, and the second, and most

significant one, sometime in September. Since the Sep

tember attack, in 1934, resulted in more beetle loss than

has preceding years, there is conclusive proof to show

that 1954 was the peak year.

Many natural factors, over which man has no control,

effect greatly the intensity of infestation within the

pine forest. A trees health and vigor might be mentioned

as one of the first factors. Since about the only method

of protection that pine tress have is to drown the beetles

with an abundant flov/ of pitch when they first bore through

the bark into the cambium layer, the resistance of the trees

to attack is greatly dependent upon their health and vigor.

Soil moisture, produced by heavier rainfalls and deeper

snows, effects the health and vigor and consequently the

beetle resistant power of the trees.

Natural enemies, such as the wood peckers and insect

predators, act as a very effective check on the rapid in

crease in beetle population. The red-bellied clerid

l-tfioclarus aphegeus) and the black-bellied clerid

(Thanasimus nigriventris) are the most prevalent insect

predators on the Reservation, 'were it not for these



56.

natural enemies the beetles would probably kill every

pine in the forest.

The natural factors, along with control work, have

caused the beetle infestation to decline slightly in the

past years, namely 1955 to 1957, but it is possible that

the infestation may continue for 25 or 50 years until a

large percentage of the present merchantable stand is

destroyed. It is very difficult to predict future trends

of the beetle infestation, due to the fact that the

natural factors exerting a control over the beetles, as

well as those favoring the beetles will vary greatly from

year to year. Therefore, not too much reliance should

be placed on predictions of future trends of the beetle

infestation.
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Conclusions and Recommendations

During the past seven years the beetles have killed

a gross merchantable volume of 225 million board feet of

Ponderosa pine on the warm Springs Reservation. The

yearly losses that comprise this total are estimated

to be as follows:

Millions of board feet
Year Beetle killed

1950-1951

1952

1953

1934

1935

1936

Total 225.0

Assuming that stumpage value would be in the neighbor

hood of .#300 per M., there would be a monetary loss of

$ 675,000.00 to the Warm Springs Tribe.

That peel and burn control work is highly beneficial

in the control of beetle losses is definitely established

by the above statistical data. A decline in beetle loss

from 50 to 19.5 million board feet shows a reduction in

the intensity of the infestation of 60.9 percent. Peel

and burn treatment, while it is effective in controlling

the beetle during epidemic stages, and an aid to the

natural controlling factors of the beetle is not permanent

as a solution for control measures. Control work of this

55 .0

57 ,0

57. 0

50. 0

28. 5

19. 5
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nature will have to be continued until some more effective

means of combating the beetle can be started.

It is believed that selective logging is the most

feasible, the most effective, and certainly the most econom

ically sound method of pine beetle control that can be

undertaken. Selective logging is the recommended means

of control and should be given serious consideration in

the near future.

With the average age of the stand at approximately

500 years, and a large number of trees ready for cutting,

it is most desirable that the timber of the Warm Springs

Reservation be placed under intensive forest management.

If the infestation is allowed to run its natural course,

and even if artificial control work is continued on a

large scale, it Is Possible that the beetles will harvest

a good part of the stand in a highly efficient, but very

non-productive manner.

i^'rom a pine beetle control viewpoint, selective

logging is by far the most effective measure that can be

taken. A number of advantages lie within the use of

selective logging, namely: trees containing the highest

grades of lumber are removed before the beetles have a

chance to destroy them, beetles prefer the green, freshly

cut logs to the standing timber, so would continuously be

being shipped out of the forest, as the logging operation

progressed. The trees in the residual stand would be

released from competition, and thus would be able to
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increase their growth and vip-or, and consequently resist

beetle attacks.

if the reserve stand, at any time, should become

subject to further beetle attack, the peel and burn control

work would be much more easily and much more effectively

applied than in a virgin stand. After the mature age

classes have been removed, it stands to reason that the

spotters would be able to find the infested trees much

easier, oost of treating would be less, since the average

tree would be of relatively small size. Larger areas could

be covered during favorable seasons of the year and

maintenance work on treated areas would be cheaper.

Selective cuttings could be made on areas where

heaviest concentrations of beetles are gradually advancing

into the better stands of timber. The older, more beetle

susceptible age classes could be removed first in a very

short period of time.

An operation, to successfully handle the timber removed

from the area, should be large enough to sweep through the

infested areas in a four or five year period. Until these

areas are covered, the annual cut should be exceedingly

heavy, somewhere in the neighborhood of 70 to 100 million

board feet per year. The cut can be reduced to 20 to 25

million board feet per year after the heavily infested

areas have been logged.

Peel and burn control work should be continued until
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the timber is successfully logged, or until natural con

ditions afford a temporary respite from epidemic beetle

attacks.

The fringe types, which constitute the poorest timber,

should be cut heavily enough to remove practically all the

merchantable trees. Even if all the merchantable trees

are removed from the fringe type, there will still be a

considerable reserve stand comprised mostly of beetle

susceptible trees. Should no selective logging be started

and control work discontinued, it is quite possible that

the pine beetle epidemic will eventually cause the desert

margin timber to recede for considerable distances.

Although artificial control is a temporary, not a

permanent solution to thorough beetle control, an out

standing accomplishment in forest conservation has resulted

from its use. The beetle population on the Warm Springs

Reservation has been so reduced that many thousands of

pines containing millions of board feet of merchantable

timber have been saved from destruction.
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Glacier covered Mt. Jefferson from the north

rim of the canyon of Whitewater River. The

Warm Springs Indian Reservation includes

within its boundaries an important part of

the heavily timbered, scenic Cascade Mountains

of north central Oregon.

Looking south from the west slope of tfald Peter

Butte across the Jefferson ureek and upper Metolius

River region, with Black Butte in the distance.

The Three Sisters mountains, to the right of

alack Butte, are hidden by the heavy clouds.





Ponderosa pine timber about the head of Seeseequa

canyon, Mt. Jefferson in the distance. The beetle

infested trees in this area were treated during the

winter of 1955-56 by crews from the Peters Spring

and Agency ^amps.

Beetle killed pines on filler Elat. Practically

all of the mature pines on this area have been

killed by the beetles during the past five years.





Beetle killed Ponderosa pines on Metolius Bench in

section 28, township 10 south, range 11 east. All

of these trees have been killed since the epidemic

started seven years ago. This scene, which can be

duplicated in many parts of the fringe type, well

illustrates what the beetles can do to the forest

when they really become epidemic.

When the Ponderosa pine timber on this area of the

Bend region was selectively logged, an excellent

reserve stand was left. Subsequently, as is evident

In this picture, over 50 percent of the reserved trees

were beetle killed. It would appear that arbitrary

rules should not be applied uniformly in marking

practice. In timber growing on pood sites, light

selection cuttings can and should be made, but in

timber typical of the fringe type growing on poor sites,

such as here depicted, the outting should be heavy and

should remove practically all of the merchantable trees.





At the present time, the pine beetles are the most

active on the isolated Mutton Mountains in the

northeastern part of the Reservation. The necessity

of covering vast areas of the main timbered belt

with the control work has, to this date, prevented

the treatment of the bug timber on this area. This

picture was taken in October, 1956, when hundreds

of beetle killed pines were visible on the distant

ridge.

Beetle killed pines on Mutton Mountains, October, 1936,

The use of a red ray filter over the camera lens made

the vellowish green, yellow, and red foliage of the

dying and dead trees appear white as contrasted to the

darker shade of the surrounding green trees.





Treating crew starting to fell beetle infested pine.

New truck trail on Tenino Bench. The new truck

trails were a great help to the beetle control crews.





Tractor skidding and decking of beetle infested pines

greatly facilitated and speeded up the work during

the spring months. When felling, the stumps were

cut low and left unpeeled. whenever possible,

entire trees were skidded. Here the tractor is

preparing to skid two tress to the log deck. Next,

it will return for the third large tree on which

the man is standing.

Tractor decking infested trees by direct cross-haul

in section 35, township 8 south, range 10 east.





Showing the manner in which bettle infested trees

were decked by the tractor. The decks were usually

built against standing, dead pine snags in the

manner here indicated.

Burning of tractor-decked bug trees in section 55,

yownship 8 south, range 10 east. This mechanized

system of treating eliminated the laborious hand

peelinp and more than doubled the per man-day

production in treated trees.





Treating crew starting to burn "bug" trees that they

have felled and peeled. Notice the western pine

beetle galleries on the exposed log. Treaters

are cutting inflammable pine pitch to use in starting

the fires.

A pood burn. No beetles can escape such a burn.





General view of the southern part of the Old Mill
area from truck trail 42 in section 31, township 9
south, range 11 east. All of the timber to the
lower slopes of the distant mountains was included
in the treated area. Mt. Jefferson is on the
skyline.

Treating crew from HeHe Mill, preparing to burn
beetle infested pine in section 35, township 6
south, ranpe 11 east, early January, 1957.





Group of pines in section 22, township 9 south,

range 10 east, that were all killed simultaneously

by the western pine beetles several years ago.

Thousands of similar groups of trees throughout the

Warm Springs forest have succumbed to the beetles.

These pines in section 55, township 10 south,

range 11 east on Metolius Bench have all been

killed by the pine beetles since 1930.
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At the end of a hard day of spotting in section 13,

tov/nship 9 south, rante 10 east, January 1937.

oharles uhester, IECW Forester in charge of Old

Mill camp is on the left, Ed McClellan, Chief

Spotter, on the right.

These larvae of the mountain pine beetle

(Dendrectonus monticolae) survived the winter

in excellent shape. If not destroyed, they would

have pupated later in the spring and emerged as

young adult beetles to attack more trees early in

the summer.





Bark of heavily infested ±Jonderosa pine chipped by
axe to disclose the larvae (white worms) of* the
western pine beetle, (Dendrectonus brevicomis).
If not destroyed, these larvae will pass through
the "pupae" stage next spring and will emerge as
young adult beetles to attack more green Pines in
Hay or June. The narrow winding galleries on the
exposed sapwood at the right of the picture were
made by the parent beetles. These beetles score
the sapwood but lightly when boring the galleries.
The wide galleries were made by the larvae of the
round-headed bark borer, (Graphisurus spectabilis),
a secondary insect that follows the pine beetles.

Cambium surface of bark removed from beetle infested
-tonderosa pine. The narrow, winding galleries were
made by the parent adult western pine beetles that
attacked and killed the tree. The tiny larvae, on
hatching from the eggs, made the short', radiating
galleries before boring cut into the corky part of
the bark to develop to the stage shown in the above
mentioned picture. The great, wide, frass-filled
galleries on the left were made by the round-headed
borer larvae, while on the right and near the bottom,
the large western pine engraver, (Ips emarginatus) and
other secondary insects re-excavated and enlarged the
Pine beetle galleries. The pine beetles that made the
attack have either died or have left,for none are in sight
on this piece of bark. Exactly in the center can be seen
the tail end of an Ips disappearing into an entrance hole,
and secondary beetles are visible in the galleries to the
right.
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