PROCEEDINGS OF THE FIRST ANNUAL
WESTZEN FOREST INSECT WORK GONFERENCE

Fort Gollins, Colorado, U. éo Ao
December 15-16, 1950,
OPENING BUSINESS SESSION
The meeting wag called to order by Chairman Hsctor Ao Richmond

at 9:30 2. m. in the Assembly Room, Armstrong Hotel, Fort Collins,
Colorado. All officers of the Oonference were present ag follows?

;_Chairman o Hectox 4. RBichmond, Yictoria,ﬁﬁ; 6; 
‘ :SécéetarynTreasurer Philip C. Johnson, Coeur d‘Aie;§; iaaho.
..Counsellorss - _13  . | luf -
:li'm year o Lo Jo Ja@nxcka Portland, Oregon f.¢“
; 2 - year 1*“.' - Georgs R. Fopping, Calga“v Alberta.
3 = year - . leslie V. Orr, Ogden, Utah. S

Dalegates to the conference (ses attached roster) were helcomed .
by Chairman Richmond and by Dr. Noel D. Wygant, Entomolozist in Charge,
U. S. Do A. Forest Insect laboratory, Fort Collins, and host to the
conference efter which all delegates were introduced. R A e

Greetings were read from Dr. W. J. Chamberlin, Oregon State Gollegé,
Corvallig, arnd from ¥r. J. J. de Gryse, Forest Insect Investigations, . ..
. Ottawa On ario Canadao : )

A nOnin ating COmmittse consigting of Mro Ao Jo Jaenicke and e

Mr. Geozmo Ro Hopping was appointed by the Chairmsn to name a candldaue
for counsellor in place of Mr. Jaenicke whose one-year term of office
explredo

_ Th° tine and place of the 1951 conference was discussed. Victoria, B. C.
was stggested, the tima late in October to coincide with the ennual meeting
of the Canadian Institute of Foresters. Portland, Oregon, was suggested
a5 - of December in conjunction with the annual meeting of ths Western
Forestry and Conservation Assoclation. Mr. Jeenigke moved the 1951 con-
ference be held in Portlend prior to or following the Western Forestry and
Conservation Associstion meeting. Mr. George Struble scconded the motion.
Motion carried. ‘ "

~

N

PROGRAMME SESSION

The follewing is e brief digsst of thﬂ topic discussions thet
comprised most oI the conference programme.
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- Berk Beetle Problems end Control'Strategv

(Dro Noel D. Wygant, Discussion Laader)

.- Dre. Wygent stated that bark beetles are foremost in the minds of
wvestern forest entomologists. He reviewed thedpvdﬁnment of bark beetle
control, mentioning spscifically the Black Hills beetle control project
in 1906 end the Southern Oregon - Northern California wesiern pine
beetle (Dendroctonus brevicomis Lec.) control operation in 1921, ss
some of the first larze-scale applied control programmes. Methods of

- . controlling the mountain pine beetle (D. monticolee Hopk. ) were traced

~"through cut-peel-burn solar heat, burning standing, bark penetrating
ingsectlicides on felled and standin° trees, water emulsions, and other
treatments. The main objective. today is to control tark beetles by
silviculture and forest management.

* Natural enemiss of bark beetles - woodpeckers, entomophagus insects,
nematodes, diseases, low temperstures - were dlscussed as were the more
1mportant bark beetle specles themselves.

-Dro Wygant then called on delegates from varicus geOgraphic
.regions represented to discuss current bark beetle Infestationss

-e Provinee of Alberta (Hro Georgb Re Hopping)

Fo current bark beetle infestatlons of importsnce. Kootenay National
Park, first serious outbreak, 1930-42, mountain pine beetle in lodgepole
- pine. Control no} whrranted because of economiec conditions. Infestation
- ran through successive age groups; trees less than 5 inches d. b. h. not
attacked. All trees over 5 inches attacked and killed thus releesing
Engelmann spruce understory.

Banff - Leke Loulse area. Infestation of mountain pine beetle in
lodgepole pine, 15,000 acres, 1941=43, 30,000 trees treated by con-
scientious objectors. Treating method; infested trees felled, bucked
into short log lengths, decked, and burnesd.

.

_ Current wet climatic jeycle probably cause of litﬁle:or ne bark beetle
sctivity in the province. :

(Jagnicke) What factors caused sbove infestations?

'(prping) Growth rate in 81l age classes on decline. Mean pre-
cipitation declined during period 1920-35. ZEighteen inches aversge
annual rainfall needed for lodgepole plne. Large mountain pine beetls

infestations in lodgepole pine have occurred in western British Columbia °
during droughtse \

(Wygant) Black Hills beetle (D._ ponderosse Hoplk.) outbreaks in past
during droughts, but recent ones during wet periodse
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(Messey) Annual precipitation not conclusives that during
growlng season more indicative. : :

(Struble) Othef factors gsuch ag windfalls often overrids
precipitation effects.

(Hopping) Banff outbresk not increased by persistent lodgepole
needle miner (Recurvaria milleri Busck.) infestation. No bark beetle
infestations recorded in lodgepole pine stands under 100 years olde
Above Ksotenay National Park and Banff outbrezks oun better pipe sites.

(Wniteside) Yestern pine beetle outbreaks in ponderosa pine
in Oregon in 1920°%s and 1930%s apparently related to- precipitation
deficlencies. Ponderosa pine growth rate declired to below-normal
“levels until 1940. No western pine beetle epidemics in Oregon or
VWaghington sinece 1940,

Three current mountain pine beetle infestations in lodgepole pine
forests iIn the Kootenoy region. Xo control being done because of
insccessibility of eress. . )

Engelmann spruce beetle (D. engelmanni Hopk.) infestation in
Engelmann spruce now current, in & smell area of selectively-logged
Engelmann spruce in the Kamloops Forest Distriet. Infestation built
up in residual stend left after logeing. Many of these trees wind-
thrown and first indication was that beetle infestation developed in
the blowdown timber. Due to 2-year life cycle of bestle evidence °
- suggests that infestation may have stemmed from logging slash one year

prior to blow-down. Overwintering broods protected from low alr
_ temperatures by deep snows. :

. The Douglas fir bark beetle (D. pseudotsusae Hopk.) is a serious
problem in the hemlock looper, lambdins figcellaris (Guen.) areas, in
the province. Present beetle infestations now declining; appear to
build up immediately following logging, then subside.

+

(Jaenicke) Hou about western pine beetln in ponderosq pine?
‘ |
(Richmond) Nome since 1920-30.

(Jeenicke) Is mountain pine beetle emerginv froa lodgepols pine
e hazard to pondeross ping? .

(Richmond) Infestations in the province have changed in time from
those caused by the western pline beetle to thoss caused by the mountain

Pine beetle coincident with nearby mountain plne bﬂetle infestations in
lodgepole pins..

(Jaanicxe) The earliest attempt to control the mountain pine beetls
in lodgepole pine forests in Oregon (Blue Mountains) was for the purpose
of protecting intermingled ponderosa pine from this beetle. Since then
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have observed no indications of lodgepole pine=bred mountain pine
beetle broods attacking pondsroza pines.

(Johngon) Heavy losses in ponderosa pine frem attacks of the
mountain pine beetle occurred on the Bitterroot and Beaverhead _
national foresis (Montana) concurrent with the now famous Big Hole
Basin infestatlon of this beetle in lodgepole pine in the period
1926-1933. The two tree specles were intermingled on the Bitterrcot

-and the pondsrosa pine on this forest was not too digtantly separated
froem the main lodgepole pine infestation in the Basin on the Beaver-
head forest. The 1949 Thompson River Insect Control Project (Cabinet
National Forest Montena) involved the treatment of 19,150 mountain

. pine beatle- infested lodgepole pine trees on 22,500 acres for the
purpose, in part, of preventing the attack of intermingled ponderosa
rine stends by lodgepole pine=bred poPulations of this beetles

(Vygant) Hountain plne beetles have emerged from whitebark
pine to attack lodgepole pine in Colerado.

_ (Orr) OCurrent Black Hills beetle infestations in ponderosa
pine are surrounded by mountaln pine beetle infestations in ledge-
pole pine in the Wasatech Mountains of Utah. Black Hills beetle
infestation being controlled solely to protect pondercsa pine.
(Wygant) Dougles fir beetle infestations in Colorado Douglas
fir follownd defoliation of trees by the spruce budwerm (Choristonenra
fumifersna Clem.), but 80 per cent of tbe overwintering adults died.

. " (Johmson) fThe Dougles fir beetle predlem in Idsho and Montana
is assoclated with logging slash end sporadic cuttings of meny ‘small
senl-portable rallroad tle sawmills. .

(Richmond) Douglas fir beetle infesﬁations built uwp rapidly in
coastal portion of British Columbla following extensive defoliation
by the hemlock leoper, but these died down gquickly.

(Whiteside) %DOuglas fir beetle infestations often develop
after logging operations in Oregon and Vashington.

Oregon and Washinzton.

Control of bark beetles in Oregon end Washingion hes largely
been concerned, since 1910, with the controvl of the western pine
" beetle in ponderosa pine. Direct control has given way to recently
developed indirsct control methods now widely employed in thils
region. The method employs fsenltatlon-salvage® logging to remove
the gresn insect-susceptible trees from the stond. These cuttings
employ two methods of marking the trees susceptible to beetle attacks
(1) the pondeross pine risk rating system for short-term bsetle pro-
T “tection and (2) the Keen susceptibility clessification for long=term
<;;;. .protection,
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- Qurrent infestation conditions in this" region ghows (1) no

western pine beetle outbreaks, {2) twe mountain pine beetle outbreaks
in lodgepole pine, and (3) an infestation of Pseundohylesinus sop. im
the vicinity. Another infesitation of this beetle in the Deschuies
~area (Oregon) showed 42,000 lodgepole pine trees infested in 1950,
The infestatlon is spreading southward toward California. ZEfforts

of several State and Federsl forestry agencies are attenpting to
determine the cause of the outbreak. Control recommended for 1951,

The Psaudohylesinué outbreak in Washington is spread over 100
local areas totalling about 100,000 seres. No control recommended.

P

(Jaenicke) ¥hy no control?

(Uhiteside) Areas too inaccessible and infested trees not always
visibly evident.

(Jaenieke) Past infestations, if they occurred, may have been
overlookaed because silver fir was not economicelly importani.

%
(Whiteside) Mountain pine beetle infestations in region also
difficult to control because of inaccessibility of infested aress.
Pulp companies and small sawmllls may salvage infested lodgepole areas.

_ (Jaenicke) Pgeudohylesinus difficult to control because dbrood

" may be confined to uppsr bole and thus not detected until needles

- fade and drop. This may be too late dus to emergence of now adult
beetles by this time. Also, the beetles attack in paichwork fashion
.along bole. The resultant dead areas of cambium exposed by emergence
faster than normal because of this. Dead silver fir noi desiredle
for pulpwood. Current outbreak of this specles is a good example

of a secondary Ingsect becoming primary and noticeable only when host
 tree becones econOmically importent. :

Oregon end Washington have been free of gerious mountain pins
beetle outdbreaks in lodgpole pine since 1927. It is important to
control these outbreaks while in their incipiency. The 1949-50
winter mortality of the beetle broods was ngt too significant though
air temperatures reached -U0 degrees ¥. There is an increased demand
for lodgpole pine as lumber and pulpwood, dut foresters hesitate to
control mountain pine beetle in these stands because the patchwork
of sge classes precludes sustained yleld managemsnt.

(Thatcher) Pseudohylesinug comes very close to being primary

in nature in red fir (Aa magnifica A. Murray) at Yosemite National
Park (California).

}

(Whiteside) Present mountain pine beetle infestation in lodge-
pole pine in Oregon with groups of as many as 40-50 infested trees.
Though this outbreak has existed for scveral years nearby ponderosa
pine stands have not been infested.



, (Parker) large aress of insect-killed’ lodgepole pine become
great fire hazards. .

(Massey) How heavy are the broods of mountain pine beetle in
lodgepole pine?

(struble) Probably 175 per square foot of infested bark surface.

(Johnson) Can'd pulp compenies be interested in large-scale
salvage of mountain pine=-beetle~infestad lodgspole r*nn in Oregon?

(Whiteside) Companies heve chquar more accessible pulpwood
species to draw upon.

‘(Bopping) How are lodgepole pine stands established in Oregon?
(Jaenicke) In openings in ponderosa pine stands cauged by group-
killing of trses by the western pine beetle. In pure lodgepole pine

_stands the cover type was elther always lodgepole pine or once all
ponderosa pine.

(Johnson) Lodgepole pine stands established by fires in Idmho
and Montana.

(Struble) Hov bad are Ips cutbreaks in Oregon and Washington?

- (Whiteside) 1950 ves & bad Ips year.  Many small localized
eutbrea&s° .

California (Hr. Gsorgs R. Struble)

Infestations of the western pine bestle in ponderosa pine

increased appreciably in 1950, though all are local and not too

large. Most are in the central and southern parts of the State

vhers they are 1light to moderately epidemic, sporadic, and with

groups of up to 25 infested trees. Apparent disregard of sge or

vigor of infested trees on the part of the beetle. The volume per

scre killed in 1949 and 1950 about twice as heavy as in 19MO=50

decade. Total loss from this insect estimated to be H00 to 600

million board feet in 1950. Direct control projects are recommended
for & number of aress south of the Tuoluvmne River. Drought conditions
“in southern California probadbly responsible for current beetle activity

there. lack of beetle activity in north-eastéern California undoubtedly
“due to extensive use of sanitstion-salvege logging, as an indirsct
control method, in recent years. \

(Merkel) WUhat are the”records of bark beetle activities
~following the big forest fires in California in recent years?

(Struble) Bark beetles breed readily in fire-scorched trees
the second year after the fire. Heavy killing of standing trees by




beetles on periphery of burn soon follows. Such infesta iong are
short-lived in green foresis.

(Masse ) Have you used orthodichlorooenzeno bark penstrating
sprays on thin-barked ponderosa pine for western pine beetle control?

- (Struble) Tes, at present in southern California, but brood
mortality is still varizdble due to changing bark thickness. Fumi-
gation effect of the orthe 1s £60d.e

(Massey) ‘Ortho isg not good in thi*“@b=rk€d traes?

(Struble) Rizht. We have never been ghle te treat trees
standing as is done with lsdgepole pine in the Bocky Mountain States.

. A combination of oiling and burning might be applied to the boles of

felled infested irees.

(Jaenicks) Light western pine beetle infesiations might be mis-

- leading. Ordinerily they causé mortality of less than 1 or 2 per cent

of the stand volums per year, but their parsistent nature soon builds
up an appreciable mortalify vclumeo

(Hygant) It ssems advisable to report a state wide drain

-figure for insect logses if 1t can be done.

(Jonnson) Spraying standinD trestment of mountsln pine beet1e=
infested lodgespole pine as practiced in the Rocky Hounitain States
has limitations which are particularly evident in ths treatmsnt of
ponderosa pine in Califernia; namely (1) height of broods in infested
boles, (2) over-all height of infested trees, (3) thickness of bark,
() absozbing quzlities of the bark, and (5) maximum haight reached
by present spraying equipnment.

Intermouhtain Reglon (Mr. Leslie W, Orr)

(Region includes southern Idaho, FNevada, Utah, northern Arizona,
and the western parts of Hyoming and Colorado. PCJI). .

' Outbreaks of the mountain pine beetle in iodgepole pine have

..continued for meny yeers in the Ashley and Wasatch nationsl forests

(Utah). Control was conducted yearly during the 1930%s, but abandoned
during World War II despite continued epldemic infestations. Present
infestations still epldemic. This highlights a weakness of many
control policies - a heavy investment In contrdl programs sometimes
abandoned for non-entomological reasons. Losges in the current -

- outbreak are averazing 100,000 trees per year; not great as volume

goes, but importent because the area is one of the few sources of

-merchantable lodgepole pine in the region. Use of this specles for

pulpwood and smelter and mine converier poles and timbers is increasing
rapidly. Control of above current outbreeks still desirable as well as
thoss on several smaller arcas In southern Idaho and Utahe
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Engelmann spruce beetle infestations are current in spfuce'stands
in the Payette National Forest (Idaho), StaTrted from windfallen trees,
as s0 many of these outbreaks do. Gonfrolled in 1949 and 1950° :

 Black Hills beetle infestations in .ponderosa pine are increasing
in the Dixile National Forest (Utah). ! Three thousand, seven hundred trees
killed 1950, Control by salvaging infested trees is planned.

The mogi{ perplexing bark bsetle problem 1s in. ths ponderosa pins
stands of the Boise National Forest (Idehe) where current infestations
of the western pine beetle and the Oregon engraver beetle, Ips oregoni
(Bich.) in 1949 &nd the pine beetle alene in 1950 ers associated with
a severe infection of ponderosa pins nsedle biight fungus, Elytroderma

deformansg (Weir) Darker. This may prove to be the bevinnin° of & major
plne beetle epidemics Timber owners ars much concerned because the

“grea 1s under intensive forest mansgement and cubtting budgets may
.. have to be greatly meodified or abandoned altogether to control the

ingects or to salvage the blight-killed trees.

The Douglas fir bark beefle has caused greater losses in the
reglon over a period of years than any other bark beetle. Ilack of
adequate control measures precludes any reduction in tree mortality
now unless a natural decline In the infestations occurse.

(Wilford) How are Engelmann spruce beetle infestations treated

: 1n this region?

H -(Orr) By spraying an orthodichlorobenzene-oil mixture to the

. basal portion of infested standing trees, snd to windfalls and chunks.

(Jeenicke) large areas of needle blight-infected ponderosa pinme

- are being forced into the timber market in Oregon; cutting uwp to 70 per

cent of the stand volumes. As yet, no western pine beetle infestations
have developsd, probably because heavy sap concentrations in the boles
of the infected trees may be thwarting successful beetle brood develop-
¥isnt. The beetle attacks But produces no broods. This may be different
than the situation on the Boise National Forest. '

(Orr) 1In oune area of 3 500 escres in the Boise Forest needle
cast infection zone 32,000 trees are currently infested by the p*ne
beetls.

. (Richmond) The benefits of sanitat*on—salvage IOgging to control
the pine beetle moy be wiped-ouf by the effects of the needle fungus.

(Jaenicke) This irdicates that some of ¢he pest big bark beetls
outbreaks in the wegt may have been assocleted with epldemic infections
of pathological organismso

(Johnson) There is still the -possibility thet the pine beetle
outbreek on the Boise Forest mey be independent of the needle blight,
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»Gentral Ebcky Houniaiﬁ Begion (Mr. H. Po'Merkel)

(South Dakoia, eastern parts of Wyoming and Colorado. PCJ)

The Black Hills beetle is currently epidemic on ths Bighora
‘National Forest (¥Wyoming), killing 35,000 ponderosa pine trees on
44300 acres in 1950. Extensive areas of lcdgepole pine nearby
_remain unattacked. ¥To control is planned because of indifference of
the nany ovners. The same beetle killed 40,000 ponderosa pine iress
on parts of the RHoosevelt Fational Forest (Co‘orado) in 19492 many
large groups, all pine stands on some 640 acre tracts 70 per cent
“k1lled. Some of the infestation was treated in 1950 for aesthatic
_reasons and because of the proximity of uninfested pine stands in
. nearby BRocky Mountain N¥aztional Park. Bark beeilss have long been

a serious problem on this foresto )
, The Douglas fir beetle has caused appreclable tree mortality
following inltial defoliation by the spruce budworm in the Estes
Park area of the sbove natlional park. The trses are belng con-
" trolled because of their sssthetic value though mony are exceedingly
-difficult to reech because of the rugged terrain.’

In 1950, an infestation of the roundhesded pine beetle D.
convexifrong prko, killed 16,000 pole-sized ponderosa pine trees on
6,000 seres in the Lincoln Yational Forest (New Mexico). The area has
previously besen jnfested by this beetle, 50,000 trees having been
treated in 3 1936~38 control progrem. Primary attacks.of convexifrong
are being followed by attecks of Ips boregini (?), I. knausl SW., and
I.intsger (Bich.). |Most pine beetle-attocked trees border roads and
Douglas fir typs. Precipitation adequate in infested area. More studlss
needed on the life history, epldemiology, and control methods of this
pine beetle.

- (Orr) Do the con#exiforns infestations result in a complete
killing of the pine stends?

. (Merkel) They may kill the entire stands, takinz dominant ag
well as suppreSSed trees. The Infestations are restricted to the pine
stands on: the south slopes. Dougles fir occupies the north slopzs.

.

-New Mexico and Arizona (Dr. B. Ho Wilford)

A number of small, endemic Engelmann spruce beetle infestations
are scattered through the region, many resulting from blowdowns of
Engelmann spruce forests. None 1s serious end many are belng salvaged
by lumber companies.

The fir ehgraver, Scolvtus ventrelis ILec., hes been causing some
mortality of Dougles fir trees in areas where previous spruce dudworm
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defoliation has occurred or where trees have been cleared for skl runs.
Orthodichlorobenzene-oil mixtures (1:6) have been sprayed on the bark
of the felled infested trees and excellent control has resultedo

No other bark beetle infestations of 1mportance are . current in
the reglon. :

The national forest administration in this reglon is very cognizant
of the bark beetle and other insect problems. Forest rangers are always
elert to the appearance outbreaks and do a fine Job of reporting them
-0 the forest insect laboratory. Mors knowledge needed of the life
history, infestation habits, and control methods of beetles in the region.

(ﬂygant) Approximately 70,000 trees infested by the Black
Hills beetle were treated by direct control methods on the Harney
Fational Forest (South Dakota) in 1946-L7. Results good. Maintenance

control expenditures seem legitimate to prevent further epldemlce
-1nfestation5o

,_(Orr) Maintenance insect control expenditures appears to be as
Justifiable as those for annual forest fire prevention and control.

Engelmann Spruce Beetle in Colorado (Dr. Noel D. Wygant)

_ Chronology of the current outbreak, one of the most destructive
bark beetle infestatlons to date? : : :

1939, In June winds of hurricsme force blew down extensive
“'gtands of Engelmann spruce on the White River Plateau of the White
River National Forest. These were heavily attacked by the Engelmann
gpruce beetle with tremendous broods being produced.

o 1941, The outbreak was discovéred in forests of standing tfees.

1943, The 1nfestation had increased to such prOportions that
the beetle showed no respect for tree vigor or size. Prevailing winds
had carried the infestation north eastward into remote sectlons of the
Forest end on to the Routt and Arapaho nationsl forests.

1243—48° Infestation galned in size while continuing to move %o
the north east. The serious conseguences of the outbreak - namely,
the complete destruction of spruce forests over vast areas - were
fully realized. Yo control wes even recommended becauss of (1) lack
of edequate control methods, (2) lack of full knowledge of life
history necessary for control, and (3) wartime shortages of man-
power, equipment, and materisls, ™\
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1949. By this time 3.5 billion boerd feet of high quality
Engelmznn spruce had been killed. In July, strong north-west winds
carried the beestle across the Colorado River into hithsrto uninfested
spruce forests. Control was recommended. based upon studies of tha
life history and of control techniques undertaken by the Fort Collins
forest insect laboratory in 194k,

12591 Control was begun by the Forest Service under the technical.
supervision of the Bureau of Entomology end Plant Quarantine.

Engelnenn Spruce Beetle Life Ristory (Dr. C. L. Massey)

A 2-year life cycle is indicated in Colorado, thovgh a l-year
eycle has been recorded at the lower elevational limits of the spruce
types and a 3-year cycle is suspected at extremely high elevations.
Briefly, the life gistory 1s as follows for the 2-year cycle:

g Attack period: July. Parent adults: large percentage re-emerge
following egg laying. Some re-attack but most of them hibernate in the
base of infested trees along with newly emerged edults. Larvae: Develop
to B-to j/hagrown larvee by the time the first winter 1¢ resched. They

hivernate in their galleries. Pupee: this stege reached the July
following the year of attack. Xew adults: ewmerge in August or
September one year after attacks made. .They go into hibernation to

" pass the second winter beneath the bark at the unattacked base of the
infested tree from which they emsrged. They are sexually immature

at this time. Thoy re-emerge in June of the second year following
the original ettecks. As may be seen, there 1is apt to be quite en
intermingling of differzni~aged adult beetleg in a glven tree.

Control of infestations in the winter can be limited to the lower
~h feet of the bole where the hibernating adults aye located. Wood~
peckers are invelusble as g naturel control factor and infested trees
are literally shaved of their outer bark by the birds in their search
for beetles as food. Studies of the stomach contents of wood packers
showed that 95 per cent of them were made up of Engelmann spruce beetles
during the summer. Single exeminations of the contents averaged 25
adult beetles during the wintero 110 larvae in the wintero

B (Wygant) Adult beetles cannot survive temperatures below =15
degrges F., hence they probzbly seek the besal porticns of the infested
trees where they will be protected during hibernation from the cold by
reason of the thicker berk end deep snowe

}

‘ (Orr) Adults may concentrate in basal region of boles because

of p0ssib1e greater camblum moisture. v

(Wygant) Squirrels are also reported feeding on Engelmann spruce
beetle larvae in winter. The hibernating adult gzlleriss In the ploenm
are ster-shepede
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1949-50 Engelmann Spruce Beetle Survey and Control Programme
(Dr. B. H. Wilford)

Surveys by forest entomologists in 1949 showed that the beetle
infestation hed swept across the Colorado River by prevailing winds.
" Survey’ disclosed 500,000 1949-attacked trees needing treatment on
Bh,OOO'acres in three national forests in 1950. Surveys made very
‘difficult because of (1) lack of forest type maps by land-maneging
agencies, (2) exceedingly rough terrain and insccessibility of many
spruce stands, and (3) shert time sllotted for survey because of
early hearings of congressional appropriation bills.

- - The 1950 control programme, one of the largest bark beetle
_control projects ever underteken, begen in June 1950 coincident with
edditional surveys to locate infestations needing treatment in 1951,
" Control handled on & separate project bagis by U. S. Forest Service
- with technical supervision by the Bureaw of Entomolegy and Plant
Quarantine. OControl jerminated October 21, 1950.
\

Treatment was accomplished by hand pump applicatlion of insecti-
cide to the bark of the boles of stending infested trees. - The in-
secticide was made up of orthodichlorobenzene (1 part) and No. 1 or
¥o. 2 burner (fuel) ¢il, mixed in Denver and transported by tank trucks
to central storage reServoirs, thence by Jeeps, weapons carrlers, and
pack trains to the treating crews in the woods. Treating crews were
made up of 7 mens chief spotter, 2 nozzlemen, 2 pumpers, and 2 peckers.
Equipment for each pumper-nozzleman consisted of a 5-gallon jeep can
full of insecticide (replaced by packer as used), one stirrup pump,

25 feet of 011—resistant hose, 6-foot aluminum hollow spray rod, and
a Hb. 6 nozzle. ' : :

Boles of infested trees were treated to_l%feet above wood .
peckered area with stirrup pumps capable of spraying to heights of
30-35 feet above ground. Prees were sprayed on U4 sides from the top
down. Average diameter (d. b he) of infested spruce trees treated in .
1950 was 7 to 36 inches, less than in 1949, . In one area trees 2 inches’
. ds b. he were treated. Trees on treating strips were checked. Meyers

stirrup pumps more practical than powsred pumps hand carried or monnted
"on Jeeps or power wagons. Pack horses carried four loaded Jjeep cans

(total 20 gallons) of spray mixture with canves to protect animals from

01l burns. Hibernating adults from 19h8 attacks not treated in 19500

The 1950 control project is summarized as follows:

Trees treated: 1
1949-attacked 619,688
1950-attacked : 164,394

Total 784,082



. Acres treated: _ ‘: 33,301

Amount of insecticide used:?

Total, gallons 1,003,253
Per tree, gallons 1,28
Cost: Toial ' o $19773 155
Per tree . : $2 26

Roads cénstruction, April 19
to September 30, miles:

Few roeds - . - 334
Improved existing &y
: ' Total 388

, .
The 1950 survey disclosed 1,500,000 Engelmann spruce trees and

92,000 ledgepole pine trees (21l infested by Engelmsnn sprucs beetle)

- peeding treatment in 1951. The greater number of infested trees found

in 1950 over those in 1949 is believed dus to the same-sized poleatﬁgn

g01nv 1nto trees of smaller dilsmsters.

(Riehmend) Is control proving ef;ectivn in eurbihb infestations
of this size? | ;

(Wilford) Think st but the life history of the beetle will delsy
“thig determination. Good treatment was scecomplished and therefore good
_control is expscted. I might add that 4.2 billion board feet of the 20
billion board feet of spruce in Colorado hes been killed in the current
outbreak. The spruce will be usable for pulpwood 10 to 20 years afisr.
1t has been killed by the beetle. This is the principal product antiei-
pated for most of the spruce in the state. Beetl@=hilled spruce is

good fon sawlogs for only 3 years after attack. o

(ﬁygant) The 1951 control programme is based upon complbte coverage
of all known 1950 infestations. e

(Jaenicke) What is the best spray p=riod?
(gilford) May 15 - September 30, weathsr permitting.

(Jaenicke) Plenning for control cernot bg well made on tree
mortality egtimates for individual units, dut solely upon an estimate
for the entire area to be trezted.

(¥ygant) Tree mortallty estimates need to be bessed upon accurate
estimates of host type acreage to be treated. Thig should be the
forester's responsibility.
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\

(Jaenicke) Is there any evidence thdt Engelmann spruce baetle
: 1nfestat10ns are cyclie? .

(Wygant) Yoo They seem to persist until the host material
1s consumed. Once an epldemic hzs been quelled there appeara o bs

no immediate danger of any recurrence unless some forest diovhftapubp
such as & blow down, oceurs.

( Jaenickez 411 personnel on bark beetle projects of this size
ghould be glven an over-zll plciure of -the -control cbjﬂctxva as well
s treining in thelr assigned techniquss,

PROGRAMME SESSION {continued)
Deeember 16, 1930.

‘

The progremme was resumed by Chaixman Richuond &t 8°30 A, Mo
who turned the meetinn over to HMr, Whites1deo

Spruce Budworm
(Mr. John M. Whiteside, Discussion Leader)

Mr. Whiteside characterized the spruce budwerm (Chorlstoneuxa
fumiferans Clem.) as one of the most destructive forsst insects in
vestern Forih America. In opening the discussicn or this tepic he
expressed the belief thet most of the interesting prodlems csnnected
with 1t could best be brouvght out in the limited time available by
anshering the following questionss?

(1) Vhat is the general vudworn picturn in western North Americal
@
-(2) V¥het methods ef survey are currently being employed and hom
 ere population trends belng measured?

(3) Wnat vasic research is currently in progress on the budworn
in vestern Horth Americat?

(4) Wnet 1s the opinios of the over-pll situation? Are we
fecing a prolonged pericd of outbreaks or a shord cycle alded bj ratural
control factors?
. \
To facilitate answers to these questions Mr. Whit»side called
vpon delegetes representing the various wnstern forest r*glo of
Canada and the United Stateso
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Province of British Golumhin (Mr. Heetor A. Richmond)

- The budworm in British Columbia follows the pattern of outbreaks
in the coastal section of Oregon and Washington. Ths budworm 1is
generally distributed over the province endemiczlly. One current oub-
‘breek in the north central section covers 800 squave mileg and the demage
varies in intensity from light to heavy. This areas was surveyed dy
special ground crews. Both 1= and 2-year life cycles prevall; the
2=year .cycle predoainat°s in the spruce-belsem forest type and the
" l=year in Douglas fir. Flight year for moths of the 2-~year budworm
seéems to be generally synchronized over the provines. In the above
mentioned 800-square-nmile infegitstion -defoliation occurs every other
year. The Douglas fir outbreaks have resulted in some tres mortality,
but nothing serious. No serious dbudworm in the cozstal section of the
province as yetoe HResearch by the forest insect leboratories st Vietoria
and Vernon ere studying (1) the 2-year strzin of the budworm in sub-
elpine srees and the l-year phase in Douglas fir arezs, (2) cross-
meting with l-year sitrsins from esstern Cenade, primerily a study in
. genetics, and (3) climetic fackors associzsted with the 2-year strain.

In eastern Cenada budworm outbreaks continue until all host types are
chsumede : :
(Grahem) Potent virus end protozo;n digeases mzy hold down
budwarm damgge in the westo

Idaho end Montana (Mr. Philip C. Johnson)

An estimated 2,000,000 z2cres of Douglss fir, chiefly on the esstern
slopes of the Rocky Mouwnteins in Montsna, are defolisted from current
infestations of spruce budworm. Approximetely 75-100 per cent of the
stands have been killed on 9,000 scres since 1948, Mortality of Douglas
fitr has been grestest in the Helenz Nationzl Foregt and of Engelmeﬁn
spruce in Glacier Fetionsl Pork. Severe defoliation eppears t0 occur
most frequently in very dense, immaturs, even-sged stonds of fir, 1In
~ numerous instances etands of this kind have been heavily defoliated wherecos
the defolistion in sdjoining even-zged mature stends is scarcely evident.
This may be due in part to the fact thot the crowns of the smaller trees
are composed of a higher percentsge of the current, more pzlatadble
needles.

Surveys to locate current budworm infestations and to evalvate the
relative degree of damage In the region have been made dy on extensive
reconnaissance employing a single entomologist from the steff of the
forest insect laboratory at Coeur d!Alene (Igahc) each yvear since 1948,
This work is alded by numerous firsi-hsnd reports of new oulbreaks made
by technical personnel of Federzl and private. timberland-mansging
agencles, Aerisl observation for this purpsse, followed by ground
checking, was used to cover an extengive budworm Infestation in the
Flathesd Primitive Area in 1950. :
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Research work on the spruue budwerm wvas: initigt d in this region
in 1950. ZEmphasiz is being placed on studies of forsesd emergence of
hibernscule es & means of determining where contrnl a2ction can dbe
directed ageinst epldenic populations. Beginning in 1951 studies are
‘being planned to study the build-up and decline of budworm Infestations,
the fectors assoclated with these phernomens, the demzage eccruing from
different budworm population levels, and the effects of varying dagrees
of defoliation upon the infested trees.

There 1s evlidence that budworm infestations, serious as they are
at present, follow cyclic tendencies. In & number of drainages on the
Helena National Forest, infestations reachzd & peek in population and
demsge in 1949 and are now declining. Fear Townsend, Montans, dudworm
-feeding has been detected annually for 22 yzsrs, some years more soO
then in others, yet 1little or no tree mortelity has occurred. HMortality
hag occurred, howsver, from follow-up infeststions in partially de-
-foliated trees of the Dougles fir bark beetle. In thisz sssociation
the damege caused by the bark beetle often exceeds that of the budworn,
It is hoped that the studies upder wey in this and other regions of the
" west will provide some means of delineatlion between outbresks thet are
potentizlly dangerous and in nsed of control and those that muy subside
naturally without causing serious demasge.

Intermountain Region (Mr. Leslie W. Orr)
' (See description of region under %Bark Beetles™. PCT)

) Spruce budworm infestetions in this region are small end eonfined
to southern Idaho (host, Douglas fir end Ables grandis Y,
“‘gouthern Utah, end on the Keibadb Platesu (Arizonz). Observations
indicate more budworm activity in 1949-50 than in previous years.

No budworm surveys or research.

California (Mr. George R. Struble)

Budworm activity has been recorded from the Warner Mountains in
* * the gxtreme north-eastern section for 30 years. The damage has been
1nsign1ficant, N

v

-.Central Rocky Mountain Region (Dr. B. H. Wilford)
(See description of region under "Bark Beetles'. PCI)

Budworm infestations have recently been h*gh ly epldemic in Douulas
fir, Ables spp., and Eagelmann spruce. They ede now declining, dut
demage 1s still heavy on the Carson and Santa Fe national forests
(New Mexico). The youngzer age classes of host trees aprear to b3
. more heavily defoliated, a8 in Idaho and Montara. Budworm infestailons
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on the Cibola National Forest (New Mexico) have Taen controlled
recently by ths serial epplication of DDT at a cost of $1.48 per
acre. Yo control planned in 1951 for any areas in the region.

Fir engraver infestations have followed in the waks of budworm oug-
breaks on the Clibola forest. Budworm surveys in the region are of
an extensive nature. No research is being underteaken for this
insect at present. -

(Wygant) Hmdreds of small budworm outbresks come and go in
Douglas fir stends of the reglon with litile consequent damege. An
outbreak of spruce dbudworm apreared to be serious in ponderosa pine
in the Black Hills (South Dekota) in 1947, dut it declined in 191&8.
More research is needed on the budworm in uhe west. -

_ (Merkel) The Douglas £ir beetls infestations are developing
_follewing budworm outbresks on the Pike Netional Forest (Colorads

(Orr) 1In the northern Minnesota budworm outbresks of
1913-26, defoliation was not heavy in young stands, dbut only in
young irees under en older overstory. .

%

-

Orezon and Vashinzton (Mr. Joln M. Whiteside)

Budworm infestations were recorded in Oregon between 191l and
1944 but they were small and no damege resulted. Since 194L infesta-
tions have grown both in intensity and extent. The growth of the
présent epidemic infestations of Dovglas fir in Oregon and Washington
18 shown, by years, as follows: 1947, 710,000 acres; 1948, 1,243,000
ecres; 1949, 2,267,000 acress and 1950, 2,038,00 acres. Host of this
‘seresage is in the Blue Mounteins of north-easstern Oregom.

Surveys in Oregon and Washington have been made annually since
1947 to detect and appraise current outbreaks of the spruce budworme
Prior 0 1949 they were conducted by the forest insect laboratory
at Portland (Oregon). Bsginning in 1949 the surveys have been a
Joint undertaking betwsen the laboratory, the U. S. Forest Service,
the states of Oregon and Washington, and the larger timdber owners.
The surveys combine aerial observation end ground checking. The more
visible centers of heavy budworm defoliation are located from the air.
Ground checking is employed to (1) record the extent of the infestations,
_(2) check year-to-year changes in infestation intensity9 and (3) Pro-

vide a gulde for aerial Observation. :

~ . .The ground survey procedure involves the taking of a se*ies of
roadside samples in the main dralnages of the host type. In gemeral,
sampling points are sbout 1 to 3 miles apart. At each sampling p&int
the number of attacked buds is counted from three 15=-1inch lateral
terminel twigs taken from three trees. Evidence of webbing or needls
feeding 1s also recorded znd a collection of budworm dbrood stages is
made at each sampling point. Fleld forms and locatlion maps from each
senmpling point are sent to forest entomologists located in various
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temporary field headquarters where the data are tabulated and analyzed.
From the analysis a survey report is rrepared to show the location and
degree of defoliation of all budworm Infestations in the region.

In 1950, 2 total of 4,500 samples were made by 132 obgervers
spending 159 man-days on the survey.

Aerfel surveys have been used to a considersble extent in 1949
end 1950, as indicated below (Oregon and Washington.combined).

lghg 1950

1s fTimbered acresge covered .... 49,000,000 48,229,354

2. Air miles flown --cococococon 22,275 26,580

3o Mapping hours -ccocecececcs .o C172.4 - 182.1
. Y. Ferry hours «c.... segrecocscan 29.9 21.1
- 5¢ Total hours cceecoccaccscacae 202.3 203.2

6. Cost, airplane rental and o

. operation only .osecsccosss . $2,059.03 $2,278.53
7. Cost per flying hour .eccoe $10.18 $11.21

o The aerial SLr?eyb employ 2 speciallyamodified airplane of the
Portland laboratorye The laboratory was agssisted in western Oregon
by en a1rp1anc and personnel of the Orcgon State Boerd of Forestry°

LA e
) Ths 1950 budworn disclosed the following cunent 'budworm o
;infestation ccnditionsegiﬁT&fﬁr; i oo A
e Intensitv of Infestation Oregon Washington
Fesipiane L L spo, 055"Aéres - 16,800 acres
. Moderate coooo-vcsseos 955,645 _8,649 e
. - Heavye-seosecons.....o 184,015 s T
' o Very heavy heveoniaie 11,200 i
: . . 2 010,,h5 acres 25 MHO acres
. Total R 036 385 acres

Budworm control operations in Oregon and Washington began. in
1948 when an experimental aerial spraying project was undertaken.
large-scale spraying progremmes were carried oub in 1949, when .
267,000 acres were sprayed and in 1950 when 93h 000 acres of infested
Dovglas fir forests were. sprayed. Becommﬂndations have been nade to.
spray 1,012,000 acres in 1951° Tbe 1950 project is summerlzed as :_
f011OWSo l.._ . T .

w -
1

<\;F: ' I/ Deta furnisked by Mr. A. J. Jaenicke, U. S. Forest Service,
Portland, Oregon, under date of October 1, 1950° -

ot
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Control Methed. The insecticids was a mixturs of one pound of
DDT and erough fuesl o1l and solvent to make one gallon. The zeriel
spraying, done by contract flyers, distributed the mixiture at the rats
of one gallon per aecrs. Over 95 per cent of the 1950 spreying was done
during the pericd Jume 21 %o July 16, much later than wes expected.
The sprayleg resulted in & 99 per ceat mortality of budworm lasrvas.
The control work was done by the U. S. Forest Service and the s%ale
of Oregon under cooperative agreement and by arrangements with the
private timber owners, the stete of Washinszton and the private timber
owners, the (U. S.) Indizn Service, the (U. S.) Buresu of Lend Mennge~
ment, and the (U. S.) Burezu of Entomology and Plant Quaraniine. All
technicel matters such as timing of the control work, spray material
to be used, sequence of spreying, ete., wers the respcnsibiliiy of the
latter Bureen's forest insect leboratory st Portland. '

Acresges spraved. The areas sprayed in 1950 were divided by
ownership es follows: federsl, 579,685 (62 per cent) state, county,
and municipal, 10,540 {i per cont): privete, 343,473 (37 per cent);
total 933,702 (;00 per cent).

Costs. The average cost of the control work done by the Forest
Service and the state of Oregen wes $1.057 per scre, exclusive of
contribvuted time of reguler employees paild from other funds. The
cost per acrs verled by units from $0.86 o ql 36. The expenditures,
by co-operating agencles were es follows:

Federsl i
100% of cost of spraying federal lands $623,937
258w o ®  privete lands  __88,098

Total direct federal expendltures,
exclusive of BY2PQ assisizuce $712,035

State znd Privete Qwners

_ State of Orszon and private owners $26099§2
A State of Washington and privete owners 14,284
Total states end private owners $275,186

Federal, States, and Private Owners ' $9387,221

_ Regsearch work on the spruce budworm in the Oregon-Weshingion

. reglon include studies of (1) biological aspects, (2) spray detev-

mination pariocd, end {3) effecis of various toxicants. Thz latter

show, for Instance, thet DDT sprey mixtures can be reduced from

1 to 3/h pounds per acre without decreasing inszct mortality. Soms
work is being done slsc on sempling techniques! to check the results
of spraying. The rasesrch programme in 19#9 and 1950 was conducted
by the Portland lesboretory with the assistence of the forest Iinsect
laboratory at New EHaven (Connecticut). )
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(Jeenicke) The cost of spraying in Oregon and Washington du¢ing
1949=50 undser provisions of the Forest Pest Control Act (paQﬂed by
Congress June 1947) was set for this project as follows:

Paid by U. S.; 100% of cost on U. S. lands

3 25% % # v oprivate lands
Pald by States; 100% - % State v
: ;.  25% " private  ®
Paid by private o
timber owners ; 259 "o " their own lands

“legislation 1s needed by some western states to permit ce-opera-
“'tion of state, federal, and private owners on forzst insect control

" under the Act. Seven aircraft pilots killed on the 1950 budworm
project in Oregon end Washington showed causes of zccideats to be

(1) inexperienced airplane pilots, and (2) inexperienced spraying
contractors. Safety regulatiqas for aerial forest sprayling are veing

drawn up by the (U. 8.) Givil Anronautics Administration as & resul$
of thege accidents.

Fiéh end wildlife were not affectad by the spraying at a rate of
one pound of DDT per acre. Spray drifting to asgrieculivral crop arsa
cauvsed some actions for damsge. OSupplies of DDT may bz short in 1951.

(Baird) Spruce budworm research in Canada is working on natural
control factors. Results are not yet corzlusive. Thz work of the
spruce budworm in Burops is similar to that in the United States, dut
with ro serious demage. BReasons for this leck of damage are bein°
- studied for possible use in North America.

(Whiteside) There is 1ittle indication that the budworm will
drift back into treated areas within 2 years following spraying, dut
some recurrence of budworm ectivity mey develep the third year.

(Grehem) Tests in South Africa show that aiming for 95 per

cent conirol instead of 100 per cent will allow navural factors to
builld up in effectivenscss.

(Parker) Parasitized spruce budworm larvee do not sesm to be

- killed by sprays, though more work is needed on this subject to
establish its validity. . ’

Forest Insect Surveys'

(Mr. George R. Hoppinz, Discussion Lea@er)

A

Cenedian Forest Insect Survey (Mr., Hoppirg)

The pim of the Consdisn insect survey is (1) to keep a continwous
systematic watch over the forests for insect outbreaks, e&nd (2) %o
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(Jaenicke) The cost of spraying in Oregon and Washington'during
19H9m50 under provisions of the Forest Pest Control Act (passed by
Congress June 1947) was set for this project as follows:

Paid by U. S.; 1004 of cost om U. S. lands
: s 258 % ® v private lands

Paid by States; 100% R " Stats 7
' 1 25% * ¥ oprivate

Paid by private o
timber owners 3 25p .7 " their own'lands

Legislgtion is neesded by gome western statﬂs to permit co-opera-
“‘tion of state, federal, and private ownerg on forsst insect control
-under the Act. Seven aircraft pllots killed on the 1950 budworm
project in O*eﬂon and Washington showed causes of sccidentis to be

(1) inexperienced airplans pilots, and (2) inexperienced spraying
contractors. Safety regulatiqas for aerial forsst spraying are being

drawn up by the (U. S. ) Givil Aeronautics Administration as & result
of these accidents,

Fiéh and wildlife were not affectzd by the spraying at a rate of
one pound of DET per acre. Spray drifting to agrieuwltural crop arsa
caused some actions for demsge. Supplies of DDY may be short in 1951,
(Baird) Sprucs budworm resesrch in Canada is workinz on matural
control factors. Resulis are not yet conclusive. Thes work of. the
spruce budworm in Burops is similar to that in the United States, but
with ro serious damage. Reasons for this lack of damage ere being
: studied for possidble use in ¥orth America.

(Whiteside) Thexe is little indication that the budworm will
drift back into treated areas within 2 years following spreying, bdbut
some recurrsence of budworm activity mey develep the third year.

(Grehem) Tests in South Africs show that aiming for 95 per
cent control ingtead of 100 per cent will allow neuural fectors to
build up in effect ivenesse

(Parker) Parasitized spruce dbudworm larvae do not sesm to be

- killed by sprays, though more work is needed on this subject to
establish its validity. '

Forest Insect Surveys!

(Mr. George R. Hopping, Discussion Lea@er)

Cenedian Porest Insect S Survey (¥r. Hoppinz)

The eim of the Caznadiasn Insect survey is (1) %o keep a continwous
systemstic watch over the forests for Insect outbresks, end (2) o
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keep watch on all insects and their relationships on a2 statistical

bagis. Forerunner of the present survey wes the "forest insect
intelligence service® begun in 1931. This proved rather ineffective
because of its complete dependence upon co-operators. The present
survey was inaugurated in 1936 in parts of Canada and extended to

other regions as late as 1948. All Canadisn forest inssct laboratories
now have survey units operating under = co-ordinator at Sault Ste. Marie.
In the west there have been developed two mzin laboratories, Calgary

. and Victoria. In British Columbia a sub-laboratory of Victoria is
located at Vernon, hendling the interior portion of the province.

The survey unit of the Calgary forest insect laboratory is typical
(see Figure 1.). - .

' Field sampling by the insect rangers is of two types: (1) random
and (2) permanent plots. In the random sampling the foliage of 10-12
trees per locality is rzked over sheets. The live insects thus collected
are shipped with food to the field laboratories for rearing, recording,
‘end preservation. From 5,000 to 10,000 rearings may be made at a time
at any leboratory, with some lsboratories making 25,000 rearings per
yeer. In the permenent plots the technigue is the same except that
the same trees are sampled 2 to 3 times per year, year after year.

- Rearing at the laborastories is done to determine the insects!
ldentity, life history, host-parasite relationship, occurrence of
disease, population trend (especially during low intensities), and
control needs in any one area.

The survey equipment for each insect ranger consists of (1) a
1/2 ton panel truck, (2) and/or house trailer, (3) equipment for
elipping twigs at great heights (aluminum ladders, pole pruners)°
On the Pacific Coast operating out of Victoria is the M. V.
1J. M. Swaine", a 61-foot survey vessel used during the summer months
for insect surveys of the British Columbia cozstzl forests. Two
years needed to survey fullcoastline of Britlsh Columbis and i
Vancouver Island. The vessel ig modern in every respect and carries
a 7-man crew made up of a captain, cook, I insect rangers, and
1 insect laboratory technician. The rengers operate in a fashlon
- 4imilar to the interior rangers except that they operate only along
$he coastline of the mainland offshore islands. :

Insect renger qualifications: high school education, woods
experience, some knowledge of forest insects. They are glven a
l-yeer treining course and permanently assigned to a definite
forest district. There is little turnover in personnel, due, in
part to the permanence of his assignment and to the construction
of ranger stations to accommodate the ranger and his family.

Insecf identification is handled by & systematic unit .in
Ottewa, but men ere being trained to do this work at the field
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leboratories. Tree nurseries are maintained et ranger stations to

- gupply food to insects being reared. Adult insects reared at the
lpboratories are pickled for the insect collection while immature
forms are inflated.

) Annuzl printed inseet survey reports are prepared for ths
entire Dominion. Interim reports ere mimeographed to cover special
“insect outbresks. Tre data upon which the resporitsz are based are

" prepsred by the: laboratories from voluminous records pleced on IBM
punch cards for ease in sorting. Unusual outbreaks of insects are

) surveyed separately to gein quentitative information about the damage.
This is done by running cruise strips through the infested arsa.
Personnel for thils work is often detailled to the laboratories from
-ce=operating forestry agencles. Alrplanes slsc used on a charter
basise. ' '

A growing use of the insect survey 1s the use of indicator
insects to forecast the build-up of primery insect populations.
Example: blackheaded budworm (Acleris verienz Fern.) and hemlock

" sawfly (Naod_“rion tsugae Midd.) population increase precedes- that
- of the hemlock looper (lLambdina fiscellaria Guﬂno)a

(Graham) The Canedisn survey organization sounds quite lazrge
for a detection service. Actuzlly, it provides much information for
research on parasitism, insect pathology, distribution, alternative
hosts, what happens to populations and their nstural control factors
during endemic 2nd evidemic periods, the rate and dirsction of
intestaticn build-ups, end silvicultural maﬁagement plans for insect
conirol. :

(Orr) The U. S. survey objectives place the emphasis on
getting data upon which to plen control work. ILesg important is the
‘limited research value of the data. The forest Pest Control Act of
1947, howsver, allows an increase in survey activities for reasons
other than as a2 prerequlsite to control. -

Orezon and Washinzton (Mr. John M. Whiteside)

Aerisl surveys are being used to supplemant ground surveys. The
aerial survey crews aim at the detection of all insect-caussd forest
damage vislble from the sir. Where important damage is first observed
from the air, ground crews are later sant $o the area to obtain quanti
tative or qualitative data. Sometimes damage observed from -the alr is
mistakingly identified as insect-causad, but good obs2rvers soon learn
the characteristics of non-inszct cesused trees damage. . The 1950 aerial

] : survey disclosed 65,000 acres of young Douglas fir in the Olympic
<;;;" Peninsula (Washington) subqeqLPntly determined to have been damzged by
bears.

Bround surveys have employed 320-acre check plots since 1920 to
gample ponderosa pine mortzlity from western pine beetle attacks. These
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plots have also ylelded considerable data of research desta, notably that
usad as the basls for the Xeen susceptibility classification. No
efficient ground sampling techniques have been worked out yet for

- the determination of bark beetle-csused losses in the dense coasial -
forest of Douglas fir.

(Jenickn) Thﬂ ponderesa pines ground survey has provided benefits

other than current mortality from bark beetles; namely, (1) population

trends, (2) a basis for silvicultural timber marking rules, (3) a bvasis
" for sound forest mensgement practices. For a number of years these
surveys were financed from Forest Service insesct control funds. Always
‘responsible for the technical supervision of the surveys, the Bureau of
Entomology and Plant Quarantine is operating an enlarged programme
under direct financing from Forest Pegt Control Act funds.

%
-

California (Mr. Gsorze R. Struble)

Surveys in Californis are primerily to detect new bark beetle
outbresks and to appraise the status of current infeststions. All
forested sections of the state have been divided into geographical
subregions wherein- infestat1on'cvnditions ‘can be coversd more adequately.
The redwood forests of the north coasital region are eliminated from the
annval forest insect surveys because they are immune to primary insect
attack. -

Most of the surveys are "red top" surveys, i. e., they rely on
faded foliage to indicate the location and number of Infested trees in
the stands. Ground surveys employ semi-permanent check areas, either

‘rectanguler or the more recently developed rosdside plots, &s well as
red top counts from roads and vantage points for a year-to-year
‘record ¢f beetle-caused tree mortality.  Aerizl reconnalssence ig
used to detect outbreaks In inzccessible eountry or to denote whers
ground coverage 1s nesdeds .

Central Rocky Mountains. (Dr. B. H. Wilford)

Forest insect surveys in this region are of a reconnalssance
type involving the co-operation of land-mansging agencies. Forest
Service and National Park Service rangers ere relied upon in many
instances to provide initial information of ndw insect outbreaks.
Aerial surveys have not been satisfactory in loeatlng anrd appreising
Engelmann spruce beetle infestations because the lack of foliege
fading of infested trees renders them invisidle from the air in meny
ceses. Intensive ground surveys employ continuous cruise or semple
strips throvgh the host type to determine the pesrcentage of moriality
or damage in insect attzcked stands. Strips employed almost solely
for bark deetle Infestations. Surveys are difficult to conduct because
of a lack of detailed forest resource data - adequate culiurgl or
topographic maps, timber type meps, timber volume estimates, etc.
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(Wygant) Most surveys in the region sre pre-control in nature.
Present surveys stress the damage caused by 2 given insect as a basis

- for control. There is & need for more insect population data from
the surveys. '

(Parker) The Division of Forest Insect Investigations cf the
Bureau of Entomology and Plant Quarantine has recently appointed a
new assistent Division leader in charge of forest insect surveys. .Ths
Divislon's survey programme is now operating in 8 of the 9 Forest Ser-
vice regions of the United States. An expanded programme of surveys
1s needed in most regions to cope with pressing insect problems. The
fact that control needs influence the surveys in the United States is
evidenced by the fact that the survey effort is aimed 2% obtaining
1nformation of emergency outbreaks.

(Bichmond) Canadian and U, s. surveys are similar since in the

final analysis both are directed at the control of injurious forest
1nsects. .

(Jaenicke) It is & fact that in the U. S. the Forest Pest Control
Act definitely ties surveys to control. . Surveys perhaps should be
financed on the merits of the surveys themselveso

(Parker) 1t mey teke a few years for surveys to be planned as
e distinet function apart from control needs, but this may come
eventually.

Ideho and Montena (Mr. Philip C. Johnson)

In this region, kmown in the U. S. as the Northern Rocky Mounteain
Reglon, surveys operated annuslly by the forest insect laboratory at
Coeur d'Alens (Idaho) are primarily for the detection and appraisal
of bark beetle outbrezks. Special surveys are opereted as required
for infrequent defolistor insect outbresks. The programme relies
heavily upon co-operators, principelly for detection Information. Because
the -personnel of the co-operatlng forest and perk sgencles is extremely
insect conscious, meny reports are received by the laboratory each year
describing forest demage attributable to insects. Changes in the
status of older infestations are a2lso frequently reported.

Reports of potentially serious tree damage are followed up with
field examinations by forest entomologists from the Coeur d'Alene
laboratory. Where & serious infestatlon is found to be building up in
& commercial or recrestional forest, specizlly-trained survey crews are
brought in by the laboratory to make a qpantitative appraisal of the
damage from wvhich control recommendations can be made. These crews are
elso deployed sanmuzlly in high value forests, notebly the western white
pilne stands of northern Idaho, to record tree mortality from mountain
pine beetle infestations that may be present in varying degrees of
severity.

The crews vary from 3‘to 5 men composed of one crevw chlef, the re-
mainder being strip runners. The crew chief 1s responsible for the proper
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sampling, by continuous strips, of the infested stands..  The strips are
run parallel to ezch other and closs enough to give a 1%, 27, 5, or 10
per cent sample of the forest type being examined. The strips are run
on predetermined compass bearings, usually across drazinsges, and are one
chain wide. Each sirip is run by 2 single men who tallies 2ll currently-
Infested trees on the sirip while sketching in on a small strip map such
- things as topggraphy, timber type, streams, ridges, roads, and trails.
. .. As & safety measure and to facilitate checking of the strip, ths strip
"e~crorupper lays a string line behind him from e small belt reel fasiened to
" his back. TFastened to the -string at. 20-chain intervals are shipping
- tags giving the strip number, distance from starting point direction
of travel, and the runner’s name.

Approximately $1,000°00 of survey funds are expended yearly
in this region for the rental of government-contrast sirplenes and pilots
for aerial reconnzissance. This is to detect insect outbrezks in the
more inaccessible country or to define the limits of known outbresks as
en ald to subseguent ground examinations. The aerial surveys are especially
valuable in examining forest areas infested with defoliating insects.

Intermountein Ruglon (Mr. Leslie V. Orr)

The surveys in this region follow the practice of thobe in
the Idaho=Mon znz and the Colorado regions. The programme of surveys is
geared to detect controlladle infestations in their incipiency. The
ennuzl featurs of the programme will meke the forest insect surveys less
dependent upon the control needs of the reglon. As a result, more data
of value to resesrch may be rezlized and forest management obsectiven
will be better servedo » :

_ (Parker) It is significant that the increase in survey pro-
grammes throughout the west in 1949 and 1950 came during a perlod of
heavy fo‘est insect damoge.

_§pec1a1 Survev Problems (Prof. Kenneth Graham)

. Bla"kaheeded Yudworm, Vancouver Island, 1940-lY. A survey
made in the sutumn of 1944 showed that the budworm population was
declining due to egg parasitisme Additional sempling in the spring of
1945 showed still further decline. Therefore, on the basis of this
information, plenned control measures wers absndoned. In general, the
problem of measuring defoliator populations accurately 1s very difficult.
Surveys aim to get an objective measurement of the population. Sampling
populetions dy frass sampling hag beer tried. The amount of frass pro-
duced 1s usually preoportionezl to the number of insects feeding in the
crown. The rate of frass production parellels the rate of dry weight
larval development.

>

(Jaenicke) The amount of defoliator insect mortality caused
by control measures can be determined quite edequately from pre- and
post-control measurements of frass droppingse .
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Current Forest Insect Regearch

(Mr. D. B. Parker, Discussion Leader)

Time permitted 1little more then & listing of the forest lnsect
research work in progress in the forest imsect laboratories, colleges,
.and universlities of the western U. S. and Cznada. Following is a
brief resume of the more importent work mentioned.

British Columbia (Mr. Hestor A. Richmond)

l. Timber deterioration following hemlock looper outbreakse
2. Ingect pests of forést nurseries and plantations.
3o Seed 2nd cone insects.

4, Sitks spruce weevil studies, Pissodes sitchensis Hopk.

5. Insect problems associated with the flooding of timber.

6. Spruce budworm biology and genetics of the 2-year cycle phase.

7+ Engelmann spruce bestle, life ﬁistory end habits essociated
with selection euttings in spruce. T

- 8e Forest survey techniques.
. 9. OStudies in the rise and decline of insect populations.
10, Frass szsmpling studies of the hemlock and oak loopers.

, 11. Ambrosia beetles; 'mill studies of lumber degrade caused by
: them, chemical controls, and methods of preventing attackse.

. . Canadian forest insect research is not under the presgsure of
control worke : '

Albverta_ (Mr. George R. Hopping)
l. Studieg of the epidemiology of the lodgepole pine needle minsr.

'
2. Silviculturel factors associated with the rise and fall of
spruce budworm infestations.- '
- 3. BStudies of selection cuttings to improve the vigor end
resistence to insects of national park timber standso
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Biological Control Laboratory, Vancouver, B. C. (Dr. A. B, Baird)

The laboratory iq conducting parasite and predator studies as
followss . .

1, Determination ‘of western Cansds parssites ﬂnd predators
suitable for establishment in eastern Canadao

2. Studies of spiders 28 an important natural contrdl factor
for spruce budworm in the Lillooet River area.

3. Studies of the possible importation into western Csnads of
naturel control factors believed responsible for holding ia
check active infegtztions of lodgepole pine needle miner in
Ideho and Californieas:

4, fTrensportetion of hemlock loogper parasites.into-Newfoundlando

" The State College of Washineton (Dr. Maurice T. James)

l. Studies of dipferoué forms associzted with bark beetle B
: populations under the bark of Infested trees.

2., Perpsite and predators studies of tent ceterpillars in

wastern Washington.

Colorado A & M Colleze (Prof. T. O. Thetcher)

~

, 1. Studies of the 1dentification.characters of Ips larvae.

2. Genetic testing; cross-breeding of Dendroctonus monticolse Hopks
end D. ponderosse Hopk., conducted by Mr. Cyrus J. Hay,
graduate student. - :

“Qiﬁision of Forest Ingect Investigations (Mr. Donald E. Parker)

Division reseerch work projects are currently being conducted on
various pheses of problems associated with (1) park beetles, (2) de-
foliating, boring, end sucking insects, (3) forest products insects,
(4) insect vectors of forest diseases, and (5) spruce budworm. The
fzect that the Division's ressarch progremme is directly tied to the
need for advice on control is a recognized weskness of the programme,
but under the circumstences it is necessary.
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Celifornis {Mr. George R. Struble)

1.

2.
3o
4o

=

6o

7o

Central

Biological 2nd ecologicel fectors associeted with'igg
outbrezks.

Climetic factors associated with bark beetle outbresks.
Primery. demege by secondary 1ns°cts in southern Celifornia.

Studles of the sLsceptibility of hybrid pine strains to
attecks of Cylindrocopturus spp.

Dendroctonus brevibomis attack tests on larger Coulter
pine-ponderosa pine hybrid trees.

Apparent lack of tree® selection trait on the pnrt of Do
brevicomis Lec. in pondeross pine forests along the western
slope of the Cascazde-Sierra Nevada range.

Same for D. monticolae Bopk. in suger pineo

1.

2e

3

L,

Rocky Mountains (Dr. Noel D. Wygant)

Biology of the Engelmann spruce beetle

Chemicel control of bark beetles by water emulsions of
ethylene dibromide, perticularly for the control of Dendroctonus
enzelmanni Hopk. and D. ponderosece Hopke

Pogsibility of nematodes as en effective naturasl control
egent for D. engelmemni Hopk.

L ' .
- Residual spray tests with Dieldrin for D. engelmenni Hopk.

Intermountzin Region (Mr. leslie W. Orr)

1.

Tests of the spplicetion of ethylene dibromide emulsions to
control Dendroctonus monticolse Hopk. in lodgepole pine.

}

Oregzon end Weshington {Mr. John M. Whiteside)

1.

Pseudohylesinus life history and habits. he
Sitkz spruce weevil control methodse

Ambresia beetle control by the use of benzene hexachloride.

Spruce budworm control techniqueso
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5. Spruce budworm over-winter population studies.

6o Sprﬁoe budworm biolegy.

" 7. Improvement in aerial survey methods in the ponderosa pine
: -su.b—region° .

8.  Tree moptality stﬁdies in southfwestern Cregon Douglas fir

stands from Dendroctonus pseudotsuzas Fopk., and the fungus
Poris weirii Murr.

% Studles of methods of cutting as they affect subsequent
ponderosa pine mortality from bark beetles.

 Idsho and Montans (Mr. Galen C‘ Trestle)

1. Control of p05t=10gg1ng ng oregoni outbreaks by slash
.dlsposal methods.

2. The role of the black pine leaf seale, Nuculaspis celifornics
(Goleman) in the so-called Spokane ponderosa pine dlight.

3. Tests of bark penetrating insecticides for control of the
Douglasg fir beetleo :

4. Bark beetle end wood borer problems associated with wind
felled coniferous forestss

5. Insects affecting pole production.

. 6. Tests of the effectiveness of the ponderosa pine risk rating
. system in thls reglon.

7. Studies to determine the necessity for controlling the spruce
budworm in the Rocky Mountainse. '

FINAL BUSINESS SESSION

Saturday afternoon, December 16, 1950.
}

The nominating committee proposed the name of Mr. R. L. Furniss,
Entomologist in Charge, USDA Fores%t Insect laboratory, Portland, Oregon,
to succeed Mr. A. J. Jaenicke es one of the three Counsellors. Mr. Hop-
ping moved the nominations be closed and that a unanimous ballot be cast
for Mr. Furniss. Mr. Thatcher seconded the motion. Mr. Furniss yas
thus elected to serve a 3-year term as Counsellor.
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Following some discussion, the matter of incressing the Conference:
to a 3~day meeting was referred to the Exscutive Committee to be decided
prior to the 1951 Conference. Chairman Richmond suggested that large-
scale-maps be brought to the next conference showing the geographic
features of the wor<1ng regions, provinaes, and states represented by
the membership.

Following an expression of appreclation to Dr. Wygant and the
steff of the Fort Collins. laboratory for their fine work as hosts,
the first ennual VWestern Forest Insect Work Conference was adjourned
at 5:30 P, M.

Respectfully submiited,

!

Philip G. Johngon
- Secretary-Treasurer.
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