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Outbreaks of Mountain Pine Beetle in Lodgepole Pine Forests --

1945 to 1975

Nicholas L. Crookston, Ronald W. Stark, David L. Adams

ABSTRACT

The locations of mountain pine beetle, Dendroctonus
ponderosae Hopkins (Coleoptera:Scolytidae), infestations
in lodgepole pine (Pinus contorta Dougl.) forests between
1945 and 1975 are mapped. The intervals between infesta-
tions at selected locations from 1910 to 1975 were tabu-

lated and found to vary between 6 and 64 years.

INTRODUCTION

The mountain pine beetle, Dendroctonus ponderosae
Hopkins (Coleoptera: Scolytidae), frequently becomes a
pest of considerable economic importance throughout the
range of lodgepole pine (Pinus contorta Dougl.). Historical
records and observations indicate that certain geographic
areas are subject to repeated outbreaks of mountain pine
beetle and thus possess characteristics conducive to popu-
lation increase. However, a comprehensive historical analy-
sis that would prove this hypothesis has not previously
been made.

Outbreaks of the mountain pine beetle in lodgepole
pine forests have been reported throughout the western
United States since the early 1900s. The first major
recorded outbreak in the Pacific Northwest occurred in
1908 near Joseph, Oregon, on the Wallowa National Forest
(Burke 1946, Craighead et al. 1931, Dolph undated).
The first reported infestation in the northern Rocky
Mountains (1909) occurred in Flathead County, Montana
(Evenden 1944). The Beaverhead National Forest, south-
western Montana, experienced its first reported outbreak
in 1911 on the west side of Big Hole Basin (Evenden and
Gibson 1940). Thorne (1935) cited evidence of infestations
that occurred in the Horse Creek area, Utah, during the
last decade of the 18th century.

Since the 1920s many outbreaks have been recorded.
In terms of reported tree mortality levels, few have had
the significance of the reinfestation of the Big Hole Basin

region during the late 1920s and the 1930s (Evenden
1925; Evenden and Gibson 1940). In 1940, Gibson (1943)
made a final measurement of the tree mortality on the
Beaverhead National Forest at Battlefield, Montana. His
sample area covered a dense stand of nearly pure lodgepole
pine of diverse diameters and maturity, and represented a
large area varying in elevation from 6900 ft (2100 m) to
7599 ft (2300 m). He found that 74 percent of the trees
6 inches (15 cm) and greater in diameter at breast height
(dbh) were killed as a direct result of the infestation.

During the 1940s, infestations reportedly occurred
on the Deschutes National Forest, Oregon (Dolph undated),
the Caribou (including two Idaho districts formerly part
of the Cache NF) and Targhee National Forests, Idaho,
and the Teton and Bridger (now called the Bridger-Teton)
National Forests, Wyoming (Godden 1946).

Records of outbreaks that have occurred since
about 1945 were compiled and are presented on the
enclosed map. Infestation boundaries were obtained
from Forest Service aerial detection survey sketch maps
and many ground reconnaissance and biological evaluation
survey reports.

METHODS

Sketch map techniques varied among the four Forest
Service regions included in the mapped area. Generally,
the national forests, Indian reservations and parcels of




state land were observed by Forest Service personnel from
low-flying light aircraft. The infested lands were indicated
by sketching the boundaries of the infestation on a map
and noting the host species and causal insect. Questionable
areas were usually visited by ground crews.

We transcribed infestation boundary locations from
the sketch maps to 1:500,000 USDI Geological Survey
state topographic maps. The decade in which the infesta-
tion occurred was recorded by color code. Several
unpublished reports were reviewed and the defined
infestation boundaries were incorporated on the state topo-
graphic maps. The data base for each Forest Service region
is discussed below.

Pacific Northwest Region

The Pacific Northwest Region of the Forest Service
is comprised of Oregon and Washington. The historical
map for these states was compiled from systematic aerial
survey records (1947 to 1975) and four unpublished
reports (Appendix A).

Northern Region

Only part of the Northern Region — western
Montana, northern Idaho and part of Yellowstone National
Park, Wyoming —is included in the historical map. The
data base for this region is comprised solely of written
reports (Appendix A) and recent (1972 to 1975) aerial
sketch maps. To supplement these data, an unpublished
map prepared by Tunnock (1966) was used to delineate
areas infested prior to 1945. His map is based on un-
published reports written by members of the now-disband-
ed Bureau of Entomology and Plant Quarantine Labora-
tory, Coeur d’Alene, Idaho (Appendix A).

Intermountain Region

The mapped part of the Intermountain Region
includes southern Idaho, northern Utah and western
Wyoming. The data base includes written reports of infes-
tations detected by ground surveys done before the mid-
1950s. Data from aerial reconnaissance surveys presented
in unpublished reports were used for the years 1955 to
1964 (Appendix A). Data for subsequent years were
obtained from aerial survey sketch maps which had been
stored on color microfilm.

Rocky Mountain Region

Only the Shoshone National Forest, Wyoming, was
included in the historical map. Data regarding infestations
on this forest were provided by personnel of the Forest
Supervisor’s Office at Cody, Wyoming, and the Rocky
Mountain Regional Office at Denver, Colorado. The infor-
mation was based on aerial sketch maps that date back to
1968.

Final Preparation
Infestation boundaries were transferred free-hand
from the state topographic maps to a 1:1.9 million scale

base map for the historical map. The large change in scale
necessitated generalization of boundaries and some
omissions. Areas infested at least twice were indicated by
a darkening of the color illustrating the area of infestation.
Small areas were indicated by point symbols.

Deciding the period of reinfestation often became
subjective. An area was classified reinfested when it had
been reported infested, had a significant drop in tree
mortality rates, and then had a resurgence of beetle
activity.

DISCUSSION

The historical map was drawn from many sources
of varying scale and detail and thus subject to the follow-
ing limitations:

1) Aerial survey data were not always verified on
the ground as to host, location or insect. This problem was
most pronounced in the Cascade Mountains of central
Washington, where the host type may have been western
white pine rather than lodgepole pine.

2) Lodgepole pine grows with ponderosa pine in
many parts of the mapped regions. Since both hosts were
often infested concurrently, judgments were made as to
the host type. These decisions were not always substan-
tiated by consulting type maps, and aerial observers some-
times made conflicting decisions between years.

3) Aerial survey techniques varied among regions and
observers. This variation frequently resulted in a given
marginal infestation being included by one observer,
while it might have been omitted by another. Sometimes
infestations consisting of many scattered groups of killed
trees were mapped as a single infestation by one observer,
while another observer might have mapped each small
group of infested trees separately.

4) Only major infestations were recorded during
the early years and the boundaries are suspect, as they
were often established by simply drawing an inclusive
circle around a few known points.

5) Data concerning the intensity of tree mortality
were not included.

In spite of the inaccuracies and limitations inherent
in the historical map, it does provide specific and useful
information. The locations of major mountain pine beetle
infestations in lodgepole pine forests over time are available
at a glance and provide an indication of general hazard
zones to the forest managers.

The length of time between infestations varied
considerably from area to area. The recurrence rates of
infestation at a few locations in the western United States




Table 1. Approximate intervals between mountain pine beetle outbreaks at selected locations, 1910 to 1975.

Number of years

Area Year between outbreaks Source
Big Hole, Montana 1911 Evenden 1925
1930 19 Evenden and Gibson 1940
Thompson River, Montana 1949 Terrell 1949
1975 26 McGregor et al. 1975
Targhee National Forest, Idaho 1949 Terrell 1950
1967 18 Klein 1968
Uinta Mountains, Utah 1943 Woods 1943
1953 10 Anonymous 1953
1959 6 Washburn and Knopf 1959
1973 14 Personal observation
Blue Mountains, Oregon 1910 Craighead et al. 1931;
Burke 1946; Dolph undated
1974 64 Aerial survey maps, USDA
Forest Service, Portland,
Oregon

are summarized in Table 1. The infestations seem to have
occurred every 20 to 25 years in the Thompson River
Basin, Montana, and the Targhee National Forest, Idaho.
Epidemic populations have been nearly continuous in
the Uinta Mountains, Utah. There was an interval of more
than 60 years between major infestations in the Blue
Mountains, northeastern Oregon.

The reasons for this variation in intervals between
infestations are unknown; however, controlling factors
may include such stand parameters as average phloem
thickness, age and basal area, and such site factors as
elevation and latitude. Variables intrinsic to the insect
population are also undoubtedly involved.
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APPENDIX A
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Service Region, published and unpublished.

|
Northern Region — Published

Ciesla, W.M. 1970. Evaluation of bark beetle infestations on the
Clearwater District, Nezperce National Forest, Idaho. USDA
Forest Serv., State and Private Forest., Missoula, MT. 3 pp.

. 1972. Evaluation of pine bark beetle infestations
on Blue Mountain, Missoula District, Lolo National Forest,
Montana. USDA Forest Serv. Rep. No. [-72-2. State and
Private Forest., Missoula, MT. 3 pp.

Ciesla, W.M., and M.D. McGregor. 1970. Evaluation of mountain
pine beetle infestations on the Lincoln District, Helena
National Forest, Montana. USDA Forest Serv., State and
Private Forest., Missoula, MT. 2 pp.

. 1971. Impact of the mountain pine beetle on the
Lolo National Forest, Montana, 1970. USDA Forest Serv.,
State and Private Forest., Missoula, MT. 11 pp.

McGregor, M.D. 1970. Evaluation of bark beetle and western
budworm infestations, Gallatin, Big Timber, Bozeman and
Livingston Ranger Districts, Gallatin National Forest,
Montana. USDA Forest Serv., State and Private Forest.,
Missoula, MT. 4 pp.

. 1973. Status of mountain pine beetle infestations
on Superior Ranger District, Lolo National Forest, St. Regis,
Montana. USDA Forest Serv. Rep. No. 73-18. State and
Private Forest., Missoula, MT. 7 pp.

. 1974, Status of mountain pine beetle infestations
Gallatin District, Gallatin National Forest, 1973. USDA
Forest Serv. Rep. No. 74-17. State and Private Forest.,
Missoula, MT. 12 pp.

McGregor, M.D., and M.J. Berg. 1973. Evaluation of mountain
pine beetle infestations, Yellowstone National Park,
Wyoming, 1972. USDA Forest Serv. Rep. No. 73-4. State
and Private Forest., Missoula, MT. 5 pp.

McGregor, M.D., and W. Bousfield. 1970. Evaluation of mountain
| pine beetle infestations, Superior District, Lolo National
Forest, and adjoining state and private lands, 1970. USDA

‘ Forest Serv., State and Private Forest., Missoula, MT. 3 pp.

‘ McGregor, M.D., and J.E. Dewey. 1971. Evaluation of mountain
pine beetle infestations on the Squaw Creek Ranger District,
Gallatin National Forest, Montana. USDA Forest Serv.
Rep. No. 71-74. State and Private Forest., Missoula, MT.

4 pp.

McGregor, M.D., and R.C. Lood. 1970. Evaluation of bark beetle
infestations, Musselshell, Judith and Belt Creek Ranger
Districts, Lewis and Clark National Forest, Montana. USDA
Forest Serv., State and Private Forest., Missoula, MT. 4 pp.

McGregor, M.D., and S. Tunnock. 1971. Status of mountain pine
beetle infestations on the Hebgen Lake Ranger District,
Gallatin National Forest, Montana. USDA Forest Serv.
Rep. No. 71-45. State and Private Forest., Missoula, MT.

3 pp.

McGregor, M.D., D.R. Hamel, R.C. Lood and H.E. Meyer. 1975.
Status of mountain pine beetle infestations, Glacier National
Park, 1974. USDA Forest Serv. Rep. No. 75-10. State and
Private Forest., Missoula, MT. 7 pp.

. 1975. Status of mountain pine beetle infestation,
Solo Joe and Beaver Creek drainages, Yaak District, Kootenai
National Forest, Montana, 1974. USDA Forest Serv. Rep.
No. 75-7. State and Private Forest., Missoula, MT. 11 pp.

McGregor, M.D., D.R. Hamel, R.C. Lood, H.E. Meyer and S. Kohler.
1975. Evaluation of mountain pine beetle infestations,
Lazier and Meadow Creek drainages, Plains District, Lolo
National Forest, Montana. USDA Forest Serv. Rep. No.
75-17. State and Private Forest., Missoula, MT. 11 pp.

McGregor, M.D., D.R. Hamel, H.E. Meyer and R.C. Lood. 1975.
Evaluations of a mountain pine beetle infestation, Calx-
Tamarack Creek Drainage, Fisher River Ranger District,
Kootenai National Forest, Montana, 1974. USDA Forest
Serv. Rep. No. 75-2. State and Private Forest., Missoula,
MT. 9 pp.

Meyer, H.E. 1971. Forest insect and disease detection survey of
the Helena National Forest, Montana. USDA Forest Serv.
Insect and Disease Rep. No. 71-20. Northern Region,
Missoula, MT. 4 pp.

Meyer, H.E., and S. Tunnock. 1971. Forest insect and disease
detection survey of the Kootenai National Forest, Montana.
USDA Forest Serv. Insect and Disease Rep. No. 71-21.
State and Private Forest., Missoula, MT. 3 pp.

Tunnock, S. 1971. Evaluation of a mountain pine beetle and
Douglas-fir beetle infestation on the Colville National Forest,
Washington. USDA Forest Serv. Rep. No. 71-15. State and
Private Forest., Missoula, MT. 3 pp.




Northern Region — Unpublished

Also see Tunnock (1966) and Terrell (1949, 1950) under
References Cited.

Anonymous. 1946. Summary, forest insect situation, Region One.
USDA Bur. of Ent. and Plant Quarantine, Forest Insect
Lab., Coeur d’Alene, ID. 6 pp., typed.

Anonymous. 1949. Thompson River bark beetle control project,
Cabinet National Forest, Region One, Montana. USDA
Bur. of Ent. and Plant Quarantine, Forest Insect Lab.,
Coeur d’Alene, ID. 34 pp., mimeo.

Evenden, J.C. 1949. Forest insect detection survey, Beaverhead
National Forest, 1949. USDA Bur. of Ent. and Plant Quaran-
tine, Forest Insect Lab., Coeur d’Alene, ID. 8 pp., typed.

. 1950. Forest insect surveys, St. Joe National Forest,
1950. USDA Bur. of Ent. and Plant Quarantine, Forest
Insect Lab., Coeur d’Alene, ID. 11 pp., typed.

Fellin, D.G. 1957. Mountain pine beetle infestations at Kinta Lake,
Glacier National Park. USDA Forest Serv., Intermtn. Forest
and Range Exp. Sta., Ogden, UT. 3 pp., mimeo.

Gibson, A.L. 1949. Survey of mountain pine beetle infestations on
the Kootenai National Forest, 1948. USDA Bur. of Ent. and
Plant Quarantine, Forest Insect Lab., Coeur d’Alene, ID.
4 pp., typed.

Rust, H.G. 1949. Insect survey — Kootenai National Forest, 1949,
USDA Bur. of Ent. and Plant Quarantine, Forest Insect
Lab., Coeur d’Alene, ID. 3 pp., typed.

Terrell, T.T. 1952. Mountain pine beetle conditions, Mill Creeck
Drainage, Stevens County, State of Washington, 1952. USDA
Bur. of Ent. and Plant Quarantine, Forest Insect Lab.,
Coeur d’Alene, ID. 2 pp., typed.

. 1954. Mountain pine beetle infestations on public
and private lands in Montana, aerial reconnaissance, 1954.
USDA Forest Serv., Intermtn. Forest and Range Exp. Sta.,
Ogden, UT. 4 pp., typed.

Trostle, G.C. 1951. Mountain pine beetle conditions, Cabinet
National Forest, 1951; reconnaissance and appraisal survey.
USDA Bur. of Ent. and Plant Quarantine, Forest Insect
Lab., Coeur d’Alene, ID. 2 pp., typed.

. 1951. Mountain pine beetle conditions, Kootenai
National Forest, 1951; reconnaissance and appraisal survey.
USDA Bur. of Ent. and Plant Quarantine, Forest Insect
Lab., Coeur d’Alene, ID. 2 pp., typed.

. 1952. Mountain pine beetle conditions, Whale Creek
Drainage, Flathead National Forest. USDA Bur. of Ent.
and Plant Quarantine, Forest Insect Lab., Coeur d’Alene,
ID. 2 pp., typed.

Pacific Northwest Region — Unpublished

Buckhorn, W.J. 1950. Memorandum of the mountain pine beetle
outbreak in lodgepole pine and white pine, Wenatchee
National Forest. USDA Bur. of Ent. and Plant Quarantine,
Forest Insect Lab., Portland, OR. 1 p-, typed.

Koppang, M.O. 1952. Mountain pine beetle conditions, South
Fork of Barnaby Creek, Colville National Forest, Washington,
1952. USDA Bur. of Ent. and Plant Quarantine, Forest
Insect Lab., Coeur d’Alene, ID. 1 p., typed.

Lund, W.H. 1952. Memorandum to supervisor, Deschutes National
Forest. USDA Forest Serv., Portland, OR. 1p., typed.

. 1952, Memorandum to supervisor, Wenatchee
National Forest. USDA Forest Serv., Portland, OR. 1 Dls
typed.




Intermountain Region — Unpublished

Also see Washburn and Knopf (1959) under References
Cited.

Anonymous. 1953. Mountain pine beetle infestations in lodgepole
pine on the Ashley and Wasatch National Forests in Utah,
June 1952. USDA Bur. of Ent. and Plant Quarantine, Forest
Insect Lab., Ogden, UT. 3 pp., typed.

Anonymous. 1955. Forest insect conditions and proposed control
program for 1955-56. USDA Forest Serv., Ogden, UT.
7 pp., mimeo.

Cole, W.E., and W.E. Mineau. 1958. Boise National Forest annual
aerial survey, September 1958. USDA Forest Serv., Intermtn.
Forest and Range Exp. Sta., Ogden, UT. 5 pp., mimeo.

. 1958. Salmon National Forest annual aerial survey,
August 1958. USDA Forest Serv., Intermtn. Forest and
Range Exp. Sta., Ogden, UT. 4 pp., mimeo.

Gibson, A.L. 1944. A mountain pine beetle infestation on the
Caribou National Forest, 1944. USDA Bur. of Ent. and
Plant Quarantine, Forest Insect Lab., Coeur d’Alene, ID.

S pp., typed.

Olsen, C.J. 1950. Annual insect report, Region IV, 1949. USDA
Forest Serv., Ogden, UT. 9 pp., office memo.

Rice, W.B. 1944. Annual insect report, Region IV, 1943. USDA
Forest Serv., Ogden, UT. 12 pp., office memo.

. 1946. Annual insect report, Region IV, 1945. USDA
Forest Serv., Ogden, UT. 9 pp., office memo.

. 1948. Annual insect report, Region IV, 1947. USDA
Forest Serv., Ogden, UT. 12 pp., office memo.

. 1949. Annual insect report, Region IV, 1948. USDA
Forest Serv., Ogden, UT. 16 pp., office memo.

Rupp, C.W. 1959. Mountain pine beetle control project, Sawtooth
National Forest, 5/18/59-6/28/59. USDA Forest Serv.,
Ogden, UT. 26 pp., typed.

Terrell, T.T. 1947. Survey of the mountain pine beetle infestation,
Targhee-Teton project, 1947. USDA Bur. of Ent. and Plant
Quarantine, Forest Insect Lab., Coeur d’Alene, ID. 17 pp.,
typed.

- 1949. Mountain pine beetle infestation in lodgepole
pine, Targhee-Teton project, 1948. USDA Bur. of Ent. and
Plant Quarantine, Forest Insect Lab., Coeur d’Alene, ID.

53 pp., typed.

. 1949. Insect survey, mountain pine beetle in lodge-
pole pine, Targhee-Teton project, 1949. USDA Bur. of
Ent. and Plant Quarantine, Forest Insect Lab., Coeur
d’Alene, ID. 10 pp., typed.

USDA Forest Service. 1976. Cassia lodgepole: A management
decision. Ogden, UT. 7 pp.

Washburn, R.I. 1955. Mountain pine beetle, Dell Creek, Teton
National Forest, Wyoming, October 1955 — appraisal survey.
USDA Forest Serv., Intermtn. Forest and Range Exp. Sta.,
Ogden, UT. 2 pp., typed.

. 1957. Mountain pine beetle conditions. Grand Teton
National Park, detection and appraisal survey, September-
October 1957. USDA Forest Serv., Intermtn. Forest and
Range Exp. Sta., Ogden, UT. 3 pp., mimeo.

. 1961. Bark beetle conditions in the coniferous
forests of Forest Service Region IV, November 1961. USDA
Forest Serv., Div. of Timber Manage., Ogden, UT. 19 pp.,
mimeo.

. 1963. Mountain pine beetle conditions, Forest Service
Region IV, November 1963. USDA Forest Serv., Div. of
Timber Manage., Ogden, UT. 22 pp., mimeo.

. 1964. Black Hills beetle conditions in lodgepole
pine forest. USDA Forest Serv., Div. of Timber Manage.,
Ogden, UT. 23 pp., mimeo.

Washburn, R.L, and M.D. McGregor. 1962. Mountain pine beetle
conditions, Forest Service Region IV, November 1962.
USDA Forest Serv., Div. of Timber Manage., Ogden, UT.
19 pp., mimeo.







i : B i
R |
‘i‘>~ S ot : ! 4
H [ ;»'é b 1 -’ {}s
B e
N ek
FET DAL o s i
4 A ™ Malk
i /! gE A)NE i
E i | i
X ] .w
SRl "‘*mﬂt ?E g‘%b p H i
y ; *e ! 1 o "s
P i b b = i
Sgndpoint )*\/\ i i ; 1
sl AW “: X
| S Wmﬁf 2%
i e et i
j b

VE

Sgokank Q7

§POKANE
Eer X’

e S06E msm \sz

&_ '% )ﬁ .NJ;W:) m -.; T s e \ T

£
P N
L J
i
R
1
]
£
i

i s
R 4 il
; ettt P Ve - S, i > t
S 5 o L’QTAH 3 ff i 1 i\tx_ R oo # "‘f b »—; ot i :--w_{ wg E N E .
g......“ sy = «a»-—-» A R I .m?,r--v‘w ol ; A e i 3 ﬁ ; ':‘ " £ PR SR i §§ N !
By [Fhiece “#PMoscow . § i ot i i ) \ : ; iy % Wy 0l
FRANKLIN. ! i N ) e (ot CLEARWATER. G { Y A Ma}%ﬁﬁtg,ﬁg’i‘ ;
b ke tit - z. piEsr / N - SER i, i : 2 | WHEATLAND .\ GolOeEN & e :
i # i : iy W OReHAR ot i i i i v d Iy L P T S ; ﬁ}i i AT . ; W'AL}W ’Y éw R Giundul i
! i : { ﬁARFéEg‘,{D «5) > i " RESERVOIR i T ¥ 3 S g e | ) ¢ Tt il 0 - BRRENT Myhite Sulphur i ELALALY ; S \ ,, ;
; .- AN < “""‘"‘{“‘Lﬂ 12 N\ gl | < apre A i‘” E')?” i 2 #
&< 3 ey | A AE g AL
3 d}‘t Q( i 3 @w%ﬂ l\,‘ ,'“:dp/” o S e \=: )? &?”;‘“’V’ za‘\.:'v “/3 oy %‘NQ o e v ALY
§ = A (eSS Le O e R a0 o ] ® 4 LB o s LA w:.,x i \‘
. ‘:; wr 5”83& “‘ _rlf‘r NEZ PERCE ; 1 "x.‘\ {f ip{-""l 2 y e 3 Ryegats : 4 !
: L 2 i sadis ; | = 3 b “ | P 2 et
s " fome Y 7 mNSEEE T XN A ; e
e 8 \ ezpproe i / *
Till «ﬂﬂ"ii){;k Headt% Ca ?S P‘ o 2 b»v)w W G t : ezppree o shen | S % L ’
.. L s R %M i 5
il QOWM%& : xé&’.f?f’"& : A AT
P ; Bu N S H H
CQN Falcon g&m ﬂ{&i} 7 LR i e D;_ Lf’?"‘ ; E {
e W ;
X

/ A
J
Ty

. "“jvms
,x\\} T ‘é'.amm}‘c Hx!miz:;

e o SO
mMQ{‘%?@” ~_ |7

L o iy

i e "AMP«?;;L & gf R OwW

, f“"“ma : I
; nnvilf S % T s L a-Henoned :,A{“ 7
.M_ j & i iy ; 2.:”' £y
| {:z;.;;;;,ﬁj" B < St e N | 2\
| &  SALEM (
i

g'_ PGLK

LEN‘{: S I e
1 GLS‘%W Bt G T

: : o 4 A e
" ? - < A‘%{’”‘i{g 2 a i
i (}5,.,3;§< . RO Sl 9 o M_j

Kf.;vf s

BUFFALD BILL

™ ; fan L = o
? \,g.,‘._,,l_-’_'-"‘ i | . ;:; } 1
. T = ‘ S ot 8 - !

g ﬂ*{z..zirpg Y ver } arﬂ s /r*» w-wﬁ-- m *’“*v ‘g b3 - 7

e e 4 "i)"ffdnya{\ f‘:y ¢

: £ ! I
i ]
£

A'??Ei
Y

T i

MWhmmmuwm“rmnmmWMMmeéﬁrm

o :( ; - "\‘: 4
; : vl
s DEA o~
RE: ”’*i)’”‘ (AT

m,&mw_.»__r

i

g A

o T o
{ £
Y g
;
" e =
-
7
""" LAKE
OWYHEE

~—

4
SILVER

LAKE
y
®
P, - \(
T s
p "z».‘ / 4‘!'}?).& GPE

RES

R P

g 2 x < :
} ‘\ "ﬁ% %‘9 {é.’{}?ﬁ {\ Y % \ * }
{ il 5 b N
‘K \\\ }ﬂf’; ﬁ%‘ ; Mo 3 3 '\ i
: > | § i : I
o A * ‘{ E . D] i :
4 o X N i
Sl b fj/ / v | Ge E i
' & ; é:z VORT } 2 ¢
| dr ‘k; o crdge | | i i ooy 4
‘§ k Lakewew kst 5 \'“‘"‘:, g ® i 5\‘5 /’; ,"/ /i };
i i \ R { il -
- ! 3 s a { {4 1 & > / { {
) ‘;\%\1 A ¥ E Vi \‘ j i b 1 ¢ SALMGN ¢ RED
i ik L S e Ly Sl | RESERVOIR
) 50 i ) 4 e
4 el

OUTBREAKS OF MOUNTAIN PINE BEETLE IN NORTHWESTERN LODGEPOLE PINE FO {ESTS == e to 1978 || (o )\
compiled by i ey X 4

N.L.CROOKSTON, R.W.STARK, and D.L. ADAMS | Y ;

University of Idaho, College of Forestry, Wildlife and Range Sciences |

FOBHRIIKE \{N?’““ =

gxaé‘,s?lk’ ;
T i

10

£l sk

}{’ :

Scale 1:1,900,000 {
LEGEND NOTES | o
| A

* Areas which harbored more than one recorded infestation. The compilers are Research Assistint and Professors of Forestry, respectively. The following
[ _J
&

USDA Forest Service personnel offered valuable assistance: M. D. McGregor and D. R. Hamel, S
Missoula, Montana; O. L. Scott, Cody, Wyoming; W. F. Bailey, Denver, Colorado; W. Klein, L. Stipe, i ,%
Areas which harbored only one recorded infestation. and G. Amman, Ogden, Utah; A. Valcarce, Boise, Idaho; C. Sartwell, Corvallis, Oregon; and D. A. @"@"%ﬁ 2
Graham and L. E. Hoyle, Portland, Oregen. Special thanks go to 5. Tunnock, State and Private Forestry, o A
Missoula, Montana, for permission to us? an unpublished map, and to J. M. Vieth, University of Idaho,
for helping with the project. g Q O
This work was supported by the Naional Science Foundation and the Environmental Protection {
vl ; Numerous small infestations. Agency through a contract with the Uni'ersity of California. The findings expressed herein are those
of the compilers and not necessarily these of the University of California, the National Science Foundation L
or the Environmental Protection Agency ! 3 :
© Areas in Montana delineated by S. Tunnock as being infested prior to 1945. Published in 1977 by the Forest, Wildlife and Range Experiment Station, University of Idaho, -i A
Moscow, Idaho 83843, as part of Contibution No. 72. | b 3

Very small areas which harbored only one recorded infestation.
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