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PROCEEDINGS - -
of the Seventh Annual
WESTERN FOREST INSECT WORK CONFERENCEs+
Spokane, Washington
December 13, 1955
Chzirman R¢ L, Furniss called the meeting to order at 9:20 in the
Biue Room, Hotel Spokanea
The chairman introduced the following guests and new members.
M2, P, Vite, Fulbright Scholar at Oregon State College.

Drs B; M. McGugan, Co~ordinator, Forest Biology Survey,
Ottawa, Ontario,.

Mr. J. W, Bongberg, Assistant Chlef, Division of Forest In-
sect Research, Washington, D, C,

Mr. R, R, Lejeune, Offlcer-ln-Charge, Forest Biology Labora-
tory, Victoria, B, C.

The remaining delegates then introduced themselves in turn,

December 1, 9:30~10:15

Initial Business Meeting

Secretary M. G, Thomson read the Secretary?s Report for 1955. It
was moved by F, P, Keen and seconded by K, Graham that the minutes of
the 195l general meetings be adopted as presented in the Proceedings.
Carried.

The secretary read the Financial Statement for the year ending Novem-
ber 30, 1955, Moved by W. J, Chamberlin, seconded by G. R, Hopping that
the financial statement be approved. Carried,

The secretary then gave a brief review of the executive meeting of
November 30,

#* Proceedings prepared by the Secretary-Treasurer, A, D. Moore, from
summaries submitted by the various discussion leaders, The form followed
was established by the former Secretary-Treasurer, Mr. M. G. Thomson, in

1955,



-l

The Chairman appointed the following committeese.

Stending Committee on Insect Conditions Review.
¢, T, Siiver
J. We Bongberg
B. H, Wilford. Chelrmana
to review the presentation of insect condltions reports and
the symposium on outbreaks,

£ Committee of
W. F, Barr
P. C, Johnson
W, F. McCambridge
M. G4 Thomson, Chairman
to prepare a letter for presentation to the Experiment
Station Directors, Washington and Ottawa on the views of
the Conference regarding the frequency of meetings,

A Committee of
D. A, Ross
F, Knight
R. A, Underhill
F, M, Yasinski
Re Re Lejeune, Chairman
to recommend a time and place for the 1956 meetings;
suggest possible conference topics; nominate a Program
Committee chairman and to approach the pathology Conference
with respect to policy on joint meetings in the future.

A Committee of
D+ E4 Parker
K, He Wright
M, Go Thomson, Chairman
to recommend necessary changes in the constitution.

A Committee of
G, Te Silver
P, Gs Lauterbach
de M, Whiteside
B, H, Wilford
Re W, Stark, Chairman
to nominate candidates for Chairman, Secretary-Treasurer
and 1956~58 Counsellor,

The chairman commended the activities of the Common Names Committee.

The chairman introduced the 1955 Program Committee responsible for
the program and local arrangementse
P, Co Johnson
de Ce Evenden
W, Fo Barr, Chairman
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Dr. B, M, McGugan then reviewed the arrangements being made for the
10th International Congress of Entomology in Canada especially the sections-
on Forest Entomology,

Meeting adjourned at 10115,

December 1, 10:30-12:00 T, T, Terrell, Discussion Leader

Review of Current Forest Insect Conditions

In Westem" Uriited States, Canada ard Alaska

A review of the insect condltions reported upon by. each of the eight
regions comprising the Conference area was given by descrlbing the occurrence
o the insects and showing their range of activities, It was stated that
34 different insects had been reported upon by the reglons but that not
all of these insects were necessapily in an epidemic statusi The frequen~
cy of reporting of the various insects gave a rough index of their current
importance,

It was pointed out that the Douglas-flr beetle had been reported
upon by 6 regions which gave the insect an activity range reaching from
Arizona and New Mexico in the United States to central British Columbia
in Canada,

Although reports on the mountain pine beetle were ‘received from 5
regions the general impression was that the activity of this insect was
at a fairly low point,

Engelmann spruce beetle infestations were reported frem 5 regions all
of which indicated the current trend to be a decline,

Black Hills beetle infestations were reported from 3 regions where
direct control measures hold the insect's activities to a static condition,

The western pine beetle Was-reported upont by 2 regions where the
current condition is either endemic or at a low point,

Of all the insects reported upon the spruce budworm was given the
widest ranges Six regions described the activities of this insect with
many millions of acres infested, extending from the Southern Rocky Mountain
Region in the United States to a point just below the arctic circle in the.
Northwest Territories of Canada, The indicated trend of the insect activi-
ty is decreasing or static in the Pacific Northwest; Alberta, and British
Columbia and increasing in the Southern Rocky Mountain, Central Rocky
Mountain, and the Intermountain Regionss

Black-headed budworm infestations were reperted from L regionsi Al-
bertay British Columbia, Alaska and the Intermountain Regions,
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Douglas~fir tussock moth infestations were reported from the Inter.
mour.talu and Alberta Regions,

Ihe Great Basin tent caterpillar, Malacosoma fragilis) was reporisd
as in an spidemic status in the Southern Rocky Mountain and Central Rocky
Mourtain Ragions while forest tent caterpillar (Malacosoma disstria) in-
festations were described as declining in the 2 regions reporting: Brit-
ish Columbia and Alberta.

Lodgepole needle miner (ggcurvaria milleri) infestations were re-
ported as highly epidemic in Sequoia and King's Canyon National Park in
California and declining in Yoho, Kootenay and Banff National Parks in
Canada.

Douglas~fir needle miner (Contarkgig §E,) infestations were reported
on from British Columbia where populations of the insect are high in parts
of the interior and where an infestation has been reported on the coast
for the first time, '

The fir needle miner (Epinotia meritana) was reported as very active
in Bryce Canyon National Park in the Intermountain Region.

Reports from three regions indicate that the fir engraver beetle
(Scolytus ventralis) is currently endemic in California and the Pacific
Northwest Region but is causing heavy losses in the Southern Rocky
Mountain Region,

Pine engraver beetle (IEE §E‘) infestations are reported from Cali-
fornia, the Pacific Northwest and Alaska, In these three regions the
damage is reported as light or spotty but the infestation seems to be
on an upward trend,

An outbreak of the lodgepole pine sawfly (Neodiprion burkei) was
reported to be active in Yellowstone National Park in the Intermountain
Region; hemlock sawfly (Neodiprion tsugae) infestations were reported
along the Alaskan coast where pockets of infestation cover extensive
areas, and infestations of the larch sawfly (Pristiphora erichsonii)
were reported to be present throughout northern Alberta,

Weétefn hemlock looper (Lambdina fiscellaria lugubrosa) infestations
were reported from British Columbia where the general trend was dowmward
although there are areas of rather severe defoliation.

CGther insects reported upoﬁ were the balsam wooly aphid (thg@gg
piveas; in the Pacifie Northwest, the spruce mealybug (Puto §EQ) in the

Intormourtain Region, the western cedar bark beetle (Phloeosinus sp.)
and willcw leaf beetle (Chrysomela interrupta) in the Alaska Region, and

2 unnovm defoliators: one in larch and one in lodgepole pine from the.
Intermcuntein Regione '
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The foregoing resume of forest insect conditions was followed by a
general discussion of control and survey activities in the regions,

Mr. Re L. Furniss described the outbreak of the balsam wooly aphid as
anything but minor in the Pacific Northwest., Top killing of silver fir
could be observed during July and August,

Mr, Philip Johnson, speaking of the Intermountain Region told us that
300,000 acres of spruce budworm infestation were sprayed in an effort to
control a portion of the outbreak, He also outlined the logging and trap~
tree control program for Engelmann spruce beetle during which some 60,000
trap trees were felled, Of future projects the current tussock moth out-
break in northeastern Washington may have to be sprayed but further surveys
will be made to determine the need,:

Dr, B, M. McGugan stated that ground collections of insects furnished
much of the information needed in Canada and therefore aerial surveys were
somewhat limited,

Mr., G, T, Silver discussed insect surveys in British Columbia where
it was pointed out that aerial surveys are used to a limited extent,

Mr. George R, Hopping stated that airplanes are not much used for
aerial surveys of budworm damage but were used on needle miner surveys
in Alberta.

It was pointed out that considerable use is made of Provincial air-
planes for aerial observation of insect damage in Canada but rentals are
quite high on commereial planes.s Dr, McGugan indiecated that the Dehaviland
Beaver was their most desirable airplane for such work but Noorduyn Norse~
man planes were also used,

Mr, T, T, Terrell told of the extensive use of aircraft for insect
surveys in the Intermountain region: approximately 350 hours flying time
were devoted to the work in 1955,

Dr. Ralph Hall, speaking of control, stated that aerial spraying with
DDT to control a needle miner outbreak in Yosemite was not successful be-
cause they were unable to fly low enough. Plans for 1956 call for the use
of malathion with a mist blower around recreationzl areas, "

Mr, Richard I, Washburn deséribed the use of a dictaphone as an aid
to aerial surveys in the Intermountain Region. He uses a code number on
the map to show the location of his oral notes,

In Colorado Mr, F. B, Knight t0ld us that 325,000 ft. bem. were felled
for trap trees to control the Engelmann spruce beetle, ' About one third
of the trap trees were loggeds Mr. Hs E, Ostmark described the treatment
of Black Hills beetle infested ponderosa pine and indicated the work would
continue next year with the treatment of several thousand infested trees,
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December 1, 1:15 - 5:00 PM F, P, Keen, Discussion Leader

Forest Insect Damage Surveys and Population Sampling.

1, Purpose and Kinds of Surveys

The moderator opened the session with an introductory statement,
pointing out that the objectives of surveys determine methodology.
There is no one survey method that is best for all purposes. Many

“types of surveys are dictated by the objectives to be served, These
fall into two broad types: '

A, Research surveys

(1) Species reconnaissance.
Object: To determine what insect species are present in
a given area, their relative abundance and potential de~
structiveness.s :
How made: By collecting all insect species in the forest
and noting character of damage and extent. No sampling
procedures are involved,

(2) Population trend surveys (Infestation studies).
Object: To determine causes of insect outbreaks, and
their decline, in order to have a basis for predicting the
course of infestations and need for and timing of control,
or effects of control.
How made: By sampling populations from year to year and
studying associated insects and factors. Because of in-
tensive nature of work only a few important insects can
be studied at any one time; and often records are needed
over a long period of years to obtain eny information on
cycles or causes.

(3) Timber damage or drain surveys, _
Objects To determine timber loss from insect activity, either
on a local or region-wide basis, and to correlate loss with
growth and timber resource values, for purpose of forest
management, : ,
How made: Requires plots randomly distributed in all forest
types of coneern and periodically measured to obtain total
loss sustained over a given period of time, Cause of loss
and trend is not important and drain records can be taken
at five or ten yéar intervals,

Be Insect Control SurveYs.

(1) Damage deteotion surveys - all insecis.: .
Objects: To detect forest damage due to insects, as the first
step in a forest protection plan, ,

Questions to be answered: (a) Is timber damage occurring? (b)
Are insect ﬁrimarily responsible? (c) What insects are ine
volved? %d§ 'hat trees or parts of trees are affected? (e)
Where is it and how wide~spread?

How made: By observations of entomologists or cooperators,
either on the ground or by flying over forested areas,
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(2) Infestation reconnaissance surveys.

Objects To obtain more specific information on a sus-
pected insect outbreak to see what action
seems advisable,

How madet By technical personnel to decide either for
or against control or a more detailed ap~
praisal survey.

(3) Infestation surveys.

Objects To collect detailed information on a known in-
sect outbreak for use in plonning a control
program, or to collect equally detailed inform~
ation on the efficacy of a control program
after its completion,

Questions to be answered: (a) What is the trend of the
outbreak? (b) Are natural control factors
operative? (c¢) Will applied control be needed?
(d) How many acres or trees will be in need of
treatment when control operations can be applied?

How madet Methods will vary depending upon insect in-
volved, size of area, time available for ap.-
praisal and many other factors, May involve
population sampling to determine immediate trends.

(4) Control surveys (Spotting)e
Purposet To mark trees or areas in need of treatment for
guidance of control crewss.

(5) Area hazard surveys,

Object: To classify forest stands according to relative
degrees of hazard to insect attack so control
through forest management may be applieds

How mades OSpecial methods will vary, Some reliable
guide to relative hazard of areas is essential,

The moderator pointed out that the methods wused for the various types
of surveys were dependent upon objectives and funds available for the work.
For the remainder of the sessiony, only one type of survey, i.e., infestation
appraisal, and population sampling would be discussed,

2. Bark beetle infestation appraisal surveyse
A+ Methods of damage appraisal,

Fred B, Knight opened this phase of the program by discussing the
current sampling methods used in the ecentral Rocky Mountain region in surveys
of the Black Hills beetle and Engelmann spruce beetle to determine damage.
Due to emphasis on chemical control, the number of infested trees 1s needed
by Gie land manager to plan control operations, Hence, an estimate is made
for the number of trees infested:
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(1) Black Hills beetle,w=Because of losses caused by this bark
beetle, which occurs both in groups and scattered over large areas, it was
necessary to devise methods to get reliable estimates for the entire area of
infestation, The methods tested consisted of 1/2-chain strips, l-chain
strips, 1/5-acre plots, 1/10-acre plots, and 1/li-acre plots, These were
compared for efficiency with results which showed that 1/2-chain strips were
economically most suitable to provide reliable estimetes of number of in-
fested trees. The intensity of cruise found to be most feasible is about
2-1/2 percent on 5,000 acres for the assigned accuracys. Areas under 500
acres in size require very intensive surveys and should not be undertaken in
most cases.

Aircraft was used in accurately estimating numbers of dead
trees, However, ground ratio surveys are needed to convert aerial count to
number of "green infested trees," The time consumed in doing the necessary
ground work is, in most areas, the same or more than that required to run
1/2-chain strips, so there is no need to spend the time and effort on aerial
appraisals for Black Hills beetle, Aircraft are a necessity for delinecation
of areas and detection surveys,

(2) Engelmann spruce beetle,~aThe objective of surveys for this
beetle is to determine the number of infested trees in a given area. The
habits of the inseet are different from those of the Black Hilils beetle;
hence survey methods must be different, Infested Engelmann spruce are hard
to detect, It is necessary to note frass around the base of the tree in
order to determine if a tree is attacked, Strip surveys are extremely slow;
small plot surveys are efficient amd relatively fasts In the central Rocky

Mountain region, small plot surveys (1/10-acre plots) are used on a one-man-
per~crew basise. ~The number of plots and Iines vary depending on the size of
‘the area and ‘the degree of infestation, Detection of spruce beetle oute

breaks is difficult and special methods are necessary, Aerial rcconnaissance
is not reliable; trees oftem do not show up from the air, Scattered blow- -

down also is not observed readily from the air,

According to T, T Terrell, the methods of survey for the
Engelmann spruce beetle in the northern Rocky Mountain region diffcr from
those used by Knight in Colorado, due to differences in type of infestation,
terrain, and forest cover, Strip cruises are spaced 10 chains apart, Aerial
methods are useful in the winter when the litter of bark flakes around the
base of infested trees, caused by woodpecker feeding, are plainly visible,
Woodpecker feeding is also visible on the bole of infested trees., Aerial
detection surveys based on woodpecker evidence are thus possible,

(3) Comparison with mountain pine beetle surveyse--De A, RO3s5 de-
scribed how mountain pine beetle surveys were made in Canada, Rough >stimatez
of volume of timber killed are determined by chain-wide strip surveys record-
ing number of trees and deb.h,

Te T, Terrell described mountain pine beetle surveys in the
Northern Rocky Mountain area, Objectives desired aret (1) number of treec
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infested; or, (2) percent of volume infested. In lodgepole, surveys are made
on a tree basis~ infested trees and percent of treess In almost every other
tree species, the survey is not so much concerned with the numbcr of trees
infested as with the percent of volume infesteds To determine number of
trees, Knight's methods are employed except as to intensity. Strips are
spaced 10-chains apart regardless of infestation, D.b,h. is also recorded
on a sample basis in lodgepole and western white pinc, Only percent of vola
ume infested is nceded where control by logging is used. - So green stand is
measured on a sample basis to provide information as to percent of stand
volume killed,

(L) Douglas-fir beetle surveys.--Paul Lauterbach described the value
of aerial surveys in detecting 100 percent of Douglas-fir red-topped trees
killed by Douglas-fir beetle, thus locating the place and amount of demage so
that roads and salvage operations can be planned, Aerizl methods are improved
by use of color photography, The double~sample method was found to be ascurate
in determining amount of mortality. Aerial methods yielded 70 percent accur-
acy, but the error is compensating. Ground sempllng and color photographs
provide an accurate and economical method of appraising the mortelity caused
by Douglas-fir beetle,

R, C, Hall described helicopter trials for counting and mopping
infested Douglas-firs in California, The method was not found to be 10C per
cent accurate, but 85 percent of the trees were counted from tne helicopter
and 95 percent of the volume was located.

(5) Recent aerial photographs of sample plots for western pine.
beetle surveys,

R. Bs Pope described rccent experiments to determine the useful-
ness and accuracy of aerial photographic methods for appraisal of mortality
caused by western pine bectle infestations in ponderosz pine:. The purpose of
the experlments was to see if combincd aerial photographs plus limited ground
work would be cheaper than ground work slone, Photo results on Panchromatic,
color and camouf]age-d'tectlon film all looked good, Photo samples plus
ground samples would reduce the cost of ground surveys by LO to 60 percent,
it was estimated.

‘David McComb pointed out that the number of trees was not the
most useful figure in research surveys., Volume of loss was also needed due
to the variable size of trees.s F. P. Keen commented that this problem bothered
carly investigators, Number of trees over~estimates population if the trees
are small; while volume over-estimates population if the trees are large. In-
festecd bark surface is the best measuro, but thls is bothersome to obtain and
2PPLY

' B. Bark beetle population sampling techniques.

(1) Fred B, Knight opened this phase of the discussion with a review
of his studies nf populations of the Black Hills beetle znd the Engelmamn
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spruce beetle., He pointed out that, while demage cen be measured end expressed,
this does not indicate population of the insects, We need to know the net
effect of factors causing fluctuations of populations in addition to the ef.
fects of any single factor, The Engelmann spruce beetle has been studied in
seven areas in a continuing research project to sample populations. On each
area 25 newly infested trees were sampled. In an early fall examination, 2
samples, each 6" x 6%, were selected from each tree, a total of 50 samples
per study area, At that time cages were installed over portions of the iree
boles to protect against woodpeckers. The following spring, li samples on
each tree were examined - 2 from inside the cages and 2 outside, In August,
Ly more samples were tsken to determine adult emergence, It was found that 50
samples were o,k. for desirable error limits (10% error at the 95% level),
Results indicate no correlation between attacks or inches of egg gallery per
square foot of bark surface and trend of infestation, The number of beetles
per square foot is correlated with the infestation trend, Woodpeckers are a
major mortality factor, and the mimber of heavily woodpeckered trees is also
correlated with the infestation trend,

(2) Western pine beetle population sampling.

F, Po Keen commented that a great deal of bark counting had been
done in connection with western pine beetle studies with negative results,
Population counts had been made of over 4,000 square feet of bark over a
period of 1l years., Such correlation as was found during the 10~year period
of 1917 to 1926 on the Jemny Creek area of southern Oregon was inverse; i.e.,
heavy emergence was followed by low loss, and low emergence was filowed by
high loss. These studies indicated that the greztest mo:tality of beetles
and the trend of infestations was determined through the flight periced,

(3) The mountain pine beetle,

R. F, Shepherd told of work underway in Canada to study popula.
tions of the mountain pine beetle. Counts were being mzde on a syuare Toot
-‘basis of the number of strikes per tree throughout the eniire lLength of the
bole, looking toward development of a system of sampling te deltermine the
amount of bark area per tree. and the number of trees nesded ir a sample in
order to give a good appraisal of populations, This sampling system will
form the basis of studies of the fluctuations of pcpulations arnd the develope
ment of 1life tables with the appraisal of various causes of mortality,

Archie Gibson told of the early work of W, D. Bedaxrd to develop
a siide rule by vhich population trends of the mountain pine beetle in
western white pine mizht be computeds This, in fact, was an early attempt to
construct a Life ftable by computing the population potential and tiie mort-
ality <xperienczed at different life stagess The formula developed from basal
sampling of infested white pines was:

B x 0,75 x V = Ratio of increase or decrease,

A
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B= D.m brood corrected for basal examination,

0,75= T D, .Ms brood corrected for sex ratio and flight mortality.
A= AttEEEE'per square foote

V= Value given infested bark surface on basis of averages

He then explained how this formula was used by giving an illustration,

Gibson stated that mountain pine beetle-infested western white pine less
than 10 inches in diameter breast high should not be treated because of their
large parasite and predator populations.

During development from egg to adult, the mountain pine beetle suffers
an average mortality of approximately 90 percent, A female lays an average of
50 eggs in a gallery,and as most of them emerge and make a second attack and
gallery, the potential increase per femzle is about 100. (The discussion was
interrupted at this point by an urgent message from a prominent dancer.) When
this matter was cleared up, it was necessary to start with the next subject
on the agenda to hold to the time alloted for the discussions,

(4) The Douglas fir beetle.

Jo M, Kinghorn stated that the trend of an outbreak may be determined
by either beetle population samples or by demage samples(tree killing); however,
large scale population sampling is frequently so difficult that it would be
more advantageous to use damage samples to determine the trend of an outbreak
and to restrict population sampling for determining the cause of these out-
break fluctuations,

3+ Defoliator infestation appraisal surveys and population sampling,

R, W, Stark took the lead in this part of the session using the needle
miner as an example of how population sampling can be coordinated with degree
of defoliation, and this in turn with tree mortality.

(1) Needle Miner.

Stark brought out that, in recent work, sequential sampling has been
revised so as to indicate the degree of defoliation, This involves four
classes, the heaviest of which (above 55 larvae per tip) would result in tree
mortality if that density were maintaineds The other three classes reflect
different degrees of defoliation, From more detailed population sampling, it
is possible to estimate the actual time to tree mortality in the heavy infest-
ation, He believes that sequentlal sampling procedures developed in Canada
can be applied to the needle miner in California,

Ja A, Cook explained the difficulties of accurately measuring the ef-
fect of defoliation on lodgepole stands, which have suffered little to no
mortality in the Canadian outbreak of lodgepole needle miner. Increment mea-
sured radially, has been used but there are many problems involved, A new
technique developed by Duff and Nolan® was explained.

% G, H, Duff and Norah J, Nolan, The Growth and Morphogenesis in the
Canadian Forest Speciese Is The controls of cambial and apical
activity in Pinus resinosa Ait, Canadian Jour, of Botany,

31:471~513, July 1953.




An adaption of these prineiples was explained whereby the damage ap-
praisal cnu.d be reduced to an easy sample; retaining the sample techrique of
the stendard radial increment measure; at differenc levols in the tree; orien-
ted 4c each other so that the analytilc coacepbs of Muff 2nd Nolan are vetained.
Normal growth curve was devermired, and comvared o growth inflvenced by the
defoliated portion of the same tree, The wmavitant differernce dehermined the
defoliation influence on ircrement raduction,

Geo., R Struble discussed the use made of population data on needle
miner in California to delermine need for control, The objectives of Jalifor~
nia needle miner population surveys are: (1) to determing the reed For controlj
and (2) to check effectiveness of control work undertaken. Tc atbain a2 :de-
sired accuracy of i;o%, a minimum of 100 tips is required as a generazl aver-
age~ witn 50 tips needed in heavy and 200 in light infestations. AL tips
are randomly collected (L/tree at 12-foot level), Tips are sampled =2
lations by examination of 10 randomly selected needles, and the dava use
calouiate povulations per tip within an accuracy of :}O%. The informa%tion is
used s & basis for estimating subsequent defoliation, Two pre-controZ s:mpe
lings are necessary: (1) in October after egg hatchy and (2) in June or July
after the first winter. Postecontrol sampling is L to 6 weeks after spray
application, ,

(2) Spruce Budworm,

Dr, Blair MeGugan reviewed the work of Dr, R, F, Morris and his
associates on the Green River Projects This project is located in Northern
New Brunswick and is a long~term integrated study involving forestry, patho-
logy, and management, as well as entomologye. The entomological work to date
has been concerned mostly with the spruce budworm with one of the most im-
portant developments being the "life table" approach to population studies,
The Green River area has been particularly suitable for such studies which
were initiated in 1SL) when the budworm population level was very low, The
first marked increases in abundance were noted in 1917 and very high levels
were reached by 1950s At the present time, the first tree mortality has
been recorded, and although budworm numbers remain high, they have declined
appr eciably from the peak levels of a few years ago,

Life tables themselves are not a sampling technique, but rather an
objective to be kept in mind when intensive population studies are being de-
velopeds They simply record in a systematic fashion the distribution of
rorbality throughout one or a series of generations; in short, they keep
booxs on deathe The accuracy of life tables is directly dependent uporn the
arcuracy and comprehensiveness of the various sampling techniques emplovod,
Congtructicn of a 1life table was demonstrated using data drawn directly irom
Ir. Morris? publications,

R, R; Lejeune commented on the life table approach and pointed out
some of the difficulties encountered in constructing these tables and the
hazards of misinterpreting them,
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Tom Silver of the Victoria Laboratory and V. M, Carolin of the
Portland Laboratory commented on the use of sequential sampling as applied to
their particular spruce budworm problems,

Time did not permit a discussion of sampling freec-feeding defoliators,

December 2, 8:30-9230 M, My Furniss, Discussion Leader

Status of Douglas-Fir Beetle Control

The discussion was introduced with mention of the importance of Douglas-
fir beetle damage, The beetle was reported by 6 regions during the accounting
of current insect conditions, No other insect was reported by so many reginie.

It was pointed out that relatively recent literature, such as the U.S.D.he
Douglas-fir Beetle Circular No, 817, states that in regard to artificial von.
troly "the only effective means yet discovered is to destroy the beetles witi
fire,” The ensving discussion clearly indicated that various formulations of
penetrating sprays now bolster the old recipe of "fell-peel-burn", In addi..
tion, residual contact insecticides show promise, Systemic insecticides
and attractants have not proven fully effective as yet, but further work may
result in improvement, Also, salvage-logging of confined infestations in
interior stands shows promise, especially from the standpoint of cost, In-
direct control is imperfectly developed as yet, but studies are in progress
which may prove fruitful,

History of Douglas-fir Beetle Control

In spite of the beetlels impressivé record as a tree-destroyer, relatively
few control projects have been undertaken, Some factors which help to account
for this aret

l, Infestations often occur in inaccessible areas,
2« Stumpage value is low, especially in interior stards,
3¢ Proven control methods are expensive,

lis Infestations often cover large areas and may die out rapidly,
especially in coastal standse.

A full accounting of all conbrol projects would be difficult to accomplish
because many projects were reported in sketchy fashion and most reports reside
in files at various locations. = However, certain highlights may be listed as
followse Some recollections of the old timers may well result in corrections,

1, First Project,

1909-10, 5,000 trees were treated by the fell-peel method
in the Northern Rocky Mountain Regions Although the project
was declared a success, subsequent study has proved that
merely exposing the brood is not an effective control methods
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2e First Cut-burn Project.

1926, An infestation on Eight-Mile Creek, Cache N,F.,
Utahy was controlled by cutting trees and burning the
slabs at a mill,

3. First Use of Chemicalse

1931, W, E, Bedard experimented with injections of sodium
arsenate and wood alcohol in freshly attacked trees in
northern Idaho., The wood alcohol gave no control and
sodium arsenate was not satisfactory because a portion of
the larvae fed in the outer bark where they escaped the
chemical, '

s First Use of Trap Treese

1935, Trep trees were employed on the Cache N,F, in Utah
in connection with the treatment of LO5 trees and 54O
stumpse The traps were composed of overmature defective
trees which were cut and piled in rollwayse The logs
became infested during the summer, after which they were
peeled and the bark was burned,

Direct Control Methods: Their Application and Limitation.

1. Peel -~ expose brood,

We E. Bedard felled and peeled 6 infested Douglas~fir trees
on September 16, 1931, Brood and parasite counts were made
before peelings On May 2, 1932, 22 square feet of bark

that had lain on the ground all winter were placed in cages.

Results:
Peeled & Exposed
Before peeling over winter Percent
(No, per sqe fte) (Nos per sge fto) Mortality
D+ pseudotsugae 36 ' 4 86
Cs brunneri 25 1 96

It was concluded that beetle mortality was not sufficiently
high to be successful and that it had a drastic effect upon the
most important parasite.

Other cages were set up to determine if the beetles would at-
tack green logs after emerging, and whether or not beetles had
overwintered in the duff as well as the bark, Results: No
attacks appeared in the cage over the duff, but the log in
the cage enclosing the bark was attacked.
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2+ Fell-peel<burn,

This method has been used more commonly than any other means
of destroying beetle populations, It has proven effective,
but the high cost of treatment and the danger of injuring
surrounding trees make it certain that other methods will
completely replace it.

3+ Chemical controls

First use of insecticide was reported by Bedard in July
1931. He injected S5 trees with solutions of sodium
arsenate in water., Wood alcohol was added to some of
the sodium arsenate solutions. Injection was by the
saw-kerf, tin-collar method. All trees at the time of
medication showed comparatively recent attacks indica-
ted by the presence of living eambium and brood in the
egg and young larval stages.

The trees were examined 10 months later, Bedard re-
ported that the tree injected with alcohol was the only
one that showed no beetle kill, Mortality in the other
trees was not satisfactory because a portion of the
larvae fed in the outer bark rather than between the
bark and the wood, He further reported that the pro-
sence of the poison increased the number of larvae

that migrated from the cambium to the bark, He con=
cluded that the method was not an efficient means o
control, .

Mr, Archie Gibson presented the results of his work with toxic oil
sprays and emulsions which was begun in 1919, Various insecticides were
used on standing and felled trees in order to destroy Douglas~fir beetle
broods The insecticides included water emulsions of ethylene dibromide
and oil solutions of orthodiclorobenzene, trichlorobenzene, dichloroethyl
gther and ethylene dibromide, Good results were obtained by all formu-
lations but best results (98% - 100%) were obtained in felled treess, The
0il solutions gave good results when applied at a rate of one gallon of
sprey to L0=-100 sqs ft. of bark surface, However, emulsions had to be
applied at approximately one gallon per 25 sqe ft, of bark surface. It
was pointed out that the bark of the interior Douglasefir employed in the
experiments was 3/L" to 1 1/L" thicks. Results with the much thicker bark
of coastal Douglas~fir might be expected to differ,

Jim Kinghorn described his work with chemical control, which was
begun in 1951. The results obtained appear in a recent issue of the
Journal of LEconomic Entomology. Injections of systemic ingecticides
(Systox and concentrated Sehradan) were ineffective, Work with penetrating
0il sprays composed of ethylene dibromide, aldrin and heptachlor gave
results similar to work conducted in the United States.,
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An interesting outcome of his studies with Trypodendron was the
discovery that the Douglas-fir beetle was killed by the residual contact
insecticides employed to prevent attacks by the plﬁ hole borer., Dieldrin
proved superior to lindane and DDT (in that order) in preventing attacks
by the Douglas~{ir beetles

-Art Moore has determined the relative toxicity of a number of promising
insecticides against several insects. This study, designed to culminate in
field trials after much basic information is compiled, will involve next
an investigation of the physical state of deposits., This information
remains to be determined for the Douglas-fir beetle. It was pointed out
that one of the objectives of the study is to develop a means of preventing
attacks, Application of the insecticide most probably would be by mist
blower rather than airplane.

Salvage -~ logging of infested trees

Jim Evenden described the circumstances surrounding a "pilot plant®
test of the effectiveness and cost of control by logging compared with
ethylene dibromide spray in 1953 on the Coeur dfAlene N. F, in northern
Idaho, Three contiguous side drainages were selected: one, of 1121 acres,
was salvage loggeaj ancther, of 1821 acres, was sprayed; and a third, come
posing 380 acres, served as a chack, Result:

Infested Trfesgﬁd
' Trees/AC, % Reduction
1954
Check 0 100
0il Spray »13 80
Logged 005 93

It required an average of 11.8 gallons of spray per tree and the
average treating cost per tree was $30.10., (These were later sold at

- $6.60/M,)

5,432 M bd, ft, was logged. This included trap trees and poor vigor
trees as well as 1,500 M bd., fte. of non-host species. This volume was
sold for $22,70/M. ,

The disappearance of damage in the check area points up a behavior
characteristic of the beetle. The damage in any particular localized
area often subsides rapidly or shifts to a new location after a few years.
Also; it shows that while we tend to ascribe loss reduction to applied
control the effect of natural control may readily be a greater one.
Further studies of this sort should be replicated and an attempt should
be made to examine the beetle population before, during, and after the
test to evaluate the effect of natural control factors as much as possible,

Vaughn McCowan told of the efforts of the Weyerhauser Timber Company
to salvage the windthrown and beetle-killed timber in Oregon, Salvage has
been difficult because much of the timber is inaccessible at present.
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However, measures have been token to reduce the amount of damage occurring
adjacent to road right of ways and windthrown areas, Wherever possible, right
of way timber is removed from the woods before March of the year following
infectation, If it is known in advance that this cannot be done, the right
of way timber will be felled in the period from September to January, inclu-
sive. Observations made in the course of biological studies indicate that
brood success is quite low in timber felled and bucked during this period.

Indirect control

Pravention of Douglas-fir beetle damage through managéement practices is
an wltimate goal, The reduction of western pine beetle loss by removal of
hign 1is«< ponderosza pine trees in northeastern California has been such a de~
velopnent, Bubt in the case of Dowglas-fir, a similar method has not been
periscted, One difficulty has been that the Douglas-fir beetle attacks
groupwise which suggests a lack of preference for individual trees. However,
these who are engaged in developing tree susceptibility classifications ade
vance the theory that certain trees are the focal points for the group at-
tacks which are charactevistic of the insect,

Mr, J. A, Walters of Vernon, B, C., has developed a tree classifination
which he plans to test against freshly infested trees, The classification
consists of a correlation of tree characteristics with growth rate and age,

Ralph Hall has applied the Califcrnia risk rating system to Douglas--fir
on seven 20~acre plots in ths transition area where westside and eastside
timber types join near Buruey, Californis, Although the loss has tended to
occur in trees rated as high risk. the loss record is not sufficient to en-
able a determination of the effectiveness of the method as yet, He mentioned
that loss in the coast range, whare the problem is more severe, has occurred
in large groups which does not suggest any selection on the part of the
beetle.

December 2, 9:145-12:00 B, H, Wilford, Discussion Leader

‘Bark Beetle Control hy the Use of Trap Trees

In this discussion the term "trap trees" refers to trees or logs used
as instruments or tools which attract and are attacked by large numbers of
injurious forest insects for the subsequent destruction of those insects,
thus reducing insect populations -- a means of insect control, These traps
arz felled, green host trees that may be used as a whole tree or may be cut
into logsy or mechanically or chemically killed standing trees; or they may
be chemically treated logs.

This controversial means of control was introduced with a very brief
review ofs its use abroad, especially in Europe; its early consideration by
A, D, Hopkins for forest insect control in the United States; its early
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trials by Paul Keen in Regions 5 and 6 and an original trap-tree control pro-
gram in northern California by the Wéed Lumber Company in 1921-192L, The re~-
sults of the latter were of doubtful efficiency (the traps apparently created
group infestations).

Trap trees have been a controversial subject in the United States because
of the occasions where the use of traps resulted in a bark beetle buildup or
in no ammarent reduction of an outbreak., However, trap trees have been
utilized effectively in insect control, Although such effective use may have:
been local or regional, or otherwise specific, it has proved feasible, Still,
it is a controversial matter; and as a working tool, trap trees must be ap-
proached with caution and used with consideration,

Fred Knight reviewed the earlier trap~tree work, in the 19)1-1952 Engel-
mann spruce beetle outreak in Colorado, initiated by Calvin Massey and
carried further by Roy Nagel, Red MCComb, and Fred, Fred explained his more
recent studies which were undertsken in conjunction with large control jobs
themselves, in mopup work on the 1941-1952 outbreak and through the entirety
of the more recent 1953~1955 control job in southwestern Colorado, He said
that trap trees continue as a promising means of spruce beetle control in
Region 2, The use of traps, however, has been on a practical basis, FPre-
liminary results in areas of moderate to heavy woodpecker activity indicate
thats (1) 1 trap per L4 or 5 trees containing insects of the generation which
attack the traps is sufficient; (2) the traps should be felled in groups in
the shade; and (3) the groups should be placed at least at 1/2—m11e intervals.,
Time of trap-tree felling is pretty much dependent on logging conditions
which, as a general rule, dictate fall cutting.

Red McComb gave the results of his 1953~1955 studies and the status
of trap-tree control as used in Region 1, where spruce stands as well as
spruce beetle biology differ markedly from Region 2, The trap-tree method
of control has not proved nearly so practical in Region 1 as in the central
Rockies, but it needscontinued study., The traps, as indicated by the data
presented, pick up many attacking beetles, It appears that the proportion
of travs per beetle-infested tree is greater than suggested as practical in
Region 2, His tests have shown that trap-tree felling immediately prior to
beetle flight will pick up the most adults, This is at variance with the
indications in Region 2,

Doug Ross reported that in 195l green spruce trees were laid down
as traps in outbreak area in British Columbia, The traps absorbed attacking
beetles and neighboring standing green spruce were not attacked,

Ken Wright and Bob Stevens in their respective regions (Pacific North-
west and California) have not had the opportunities to properly test and ap-
praise trap trees in Douglas~fir beetle controls. Ken elaborated on his ob-
servations and considerations of Douglas-fir beetle traps in the west side
Douglas-fir types

He reported that 3 years ago there was considerable agitation to embark
upon a trap-tree program to control the Douglas-fir beetle in Oregon and
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Washington, This was caused by reports of success with trap-tree logging in
spruce beetle outbreak areas in Montana. Although it seemed reasonable that
such logging drastically reduced the beetle population, there was no evalua=-
tion of actuel accomplishments, no evaluation of green timber protection,

He stated that when the Donglas~fir beetle outbreak in western Oregon
and Washington was at its height, a lot of thought was given to experimenting
with trap trees. However, neither experimental or operational control by
trap trees was attempted, becauses

1, Without the basic information on flight and attack habits of
the beetle, it was not known how to proceeds (Some basic
information on attack habits now is known,)

2« The rugged terrain, size of the trees, and scarcity of roads
in most of the Douglas~-fir belt precluded the intensive work
required in trap-tree felling and pickupe Usually a single
road up the drainage bottom is the only access, and it seemed
doubtful that traps along that road would have much effect on
the beetles on the ridges. Further, it did not seem practical
to fell end care for trap trees any great distance from that
‘road, :

3. The attack habits of the Douglas-fir beetle do not lend them-
selves to the trap-tree principle, Some of the héaviest attacks
in green timber come in early or mid-summer from beetles that
made their initial attack in windthrown trees in April and May,
To time the removal of trap trees before the adults fly and make
a second attack is far-fetched under actual logging conditions,
If timing were not exact, more harm than good would result,

i The peak of a Douglas-fir beetle infestation in west side
stands rapidly follows a major disturbance and then drops
out in a year or two, Usuzally the stands are full of red-
tops and the bulk of the tree mortality has occurred before
direct control could be started, Infestations in inland
Douglas~fir stands, however, usually extend over several
years and allow time for testing the effectiveness of a
control method, '

5« The scope of an experiment to evaluate trap trees for control
is staggering, To have sufficient replication of treatment a
number of drainages harboring comparable infestations would
be needed, It is doubted that anything short of an all-out
project involving a large appropriation of funds could accom~
plish much in evaluating the effectiveness of tra trees in
Douglas-fir, '

Ken further stated that the testing of trap trees in the Pacific North~
west has not been ruled out even though this method of control is viewed with
pessimism, He would like to see the collected evidence for and against the
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advocating of traps in other regions sifted down to Region 6o

Bob Stevens reported that in Region 5 the subject'of trap trees for
Douglas-fir beetle control is in the discussion stage,

Royce Cox asked two questions (these are pertinent questions, and the
objective of trap-tree studies and discussions)s:

ls Are trap trees practical?

2+ If trap trees are practical, at what stage
in an outbreak should they be used?

Mr, Cox expressed the probable feeling of others in the logging industry,
namely, that they favor and will support continued research on trap trees if
trap trees show any promise as a feasible means of bark beetle controla.

Dr, Pierre Vitte gave us an account of trap trees in Europe, His descrip-
tion of their use there gave us an appreciation of the intensive management to
which European forests are subjected. In Europe trap trees are only one means
towards an endy, and not the sole meansas

Such is the case in our own country, We must consider traps, generally
speaking, as one means of control, not the only means, Recommendations of
trap trees for control cannot be general or all inclusives Traps may be use-
ful against one insect in one region, useless against the same insect in
another region,

Even where now accepted as a means and a practical means of control,

trap trees must be used with caution and discretion. Trap trees for control
is still a controversial subjects

December 2, 1:00-3:20 _ Jeo Ay Chapman, Discussion Leader

Factors Responsible for Population Fluctuations of the Douglas=Fir Beetle

(Participants: K. Wright, V. McCowan, K. Graham,
L, McMullan, G. Hopping, G. Struble, A, Gibson, F, Knight)

This subject is important because attempts to control natural populations
are dependent on knowledge of what is happening to these populations. Control
mey be unnecessary or useless. If control procedures are carried out, they
are dependent in timing, type and extent on ideas of what is happening to the
population, The subject is complex and difficults Fluctwations, small or
great, are characteristic of all natural populations, The problem of causes
of animal population fluctuation has long been studied. Answers have been
sought in terms of certain important species and attempts have been made to
develop and formulate principles which are general in their application, The
subject is receiving current attention from ecologists. There is still lack
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of agreement as to patterns of main causal factors, with some feeling that
physical factors have a predominating influence and others who feel that
biotic factors play the major roles, in keeping populations from attaining
their theoretically possible growth over any given time period.

In Douglas=-fir beetle populations, the host itself, the Douglas-fir tree,
by no means plays an inert rolees In considering population fluctuations of
this insect, therefore, we have to deal with: (1) a complex of physical en-
vironmental factors; (2) a complex of biotic environmental factors; and (3)
the variability in response of the host to beetle attacks, dependent itself

on innate tree variability and the complex of environmental factors affecting
the tree,

Discussion cnetered first on the Douglas-fir beetle and what is known and
conjectured about causes of its population fluctuations, Following this there
were swmeary discussions of population fluctuation causes in other important
Dendroctonus species in western North America, the Engelmamn spruce beetle,
the western pine beetle and the mountain pine beetle,

Recent tremendous populations of +the Douglas-fir beetle, and consequent
heavy tree mortality, in west side forests of Washington and Oregon seemed
clearly to follow widespread end heavy blow-down in preceding years (1949,
1950, and to a lesser estent 1952), Comparison, by a series of paired
strip plots, between areas of heavy and light beetle losses showed no dife
ferences with respect to stand density, but clear differences in amount of
blow-down, Aspect and increment were not correlated with beetle kill,
Studies were made of slash produced by clear-cutting as a factor in beetle
population changes., Heavy attacks typically occur in such slash, but beetle
productivity is very low except where bark is very thick and along south and
west edges of cut areas, where some shading occurse Eggs are deposited
following the heavy initial slash attacks, bubt very high brood mortality
usually occurs, apparently due to drying of barke Standing trees with heart
or butt rot do not seem to be "preferred" by the beetles.. Studies on rela-
tion of attacks to rainfall have showed lack of correlation for total rain-
fall, Late summer moisture appears to be impertant,. Rainfall deficiencies
have not been correlated with attack densitiesa

Studies in this area appear to support the following views of population
fluctuations, Suitable brood material in large amounts is necessary for
marked population increase, In this respect blow-down and right-of-way logs
are importanty but clear-cut slash is not productive as far as beetles are
concerned, Productivity of beetles in atbacked standing green trees is difw
ficult to evaluate and is not known, Cold weather in spring after emergence,
but before attacks are well-established, appears to be unfavorable for beetles,
In southwestern Oregon, wind~-throw was quite bad in 1952, and a considerable
amount of tree killing was expected in 1953, but it did not materialize,
During the spring of 1953, air temperatures rose to over 70° F, for a four-
day pericd early in May, bringing the beetles out in large numbers. The
temperature then dropped considerably, and cold, cloudy weather continued
until the second week in July, This weather was apparently detrimental to
the beetles seeking tree material or initiating attacks., Parasites (Celoides)
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and predators (particularly Clerids) may be important at times, Evidence in-
dicates that the relative numbers and importance of these forms and of preda=-
ceous diptera larvae vary within single trees from butt to crown. The
possibility that different strains of beetles may cccur is suggested by the
fact that gallery length progressiveliy decreased during and following heavy
beetle outhreoks as did size of beetles, In one series of samples, beetles
taken in 1955 were only about half thne size of those taken in 1952, a heavy
epidemic year,

Studies have been carried out in west side Douglas-fir to try to es=
tablish a relationship between gallery length and number of eggs, in order
to secure a simple figure, obtainable from a practical standpoint, upon which
to base population forecasts in an area. So far around 10 eggs per inch have
been fairly consistently found, It is felt that causes of mortality must
not be emphasized to the neglect of measuvrement of final survival, which is
after all the really important factor in population change.

In British Columbia, beetle populaticns show some differences depending
on whether they are in the interior or coastal region, In the interiors
logging slash appears to cause population buildeup, and killing of standing
trees frequently follows cessation of logging in an area, Wind-throw and
winter injury also appear to be important factors in population increase,
Studies have shown that mites may cause mortality of eggs and early larvae
by up to 30 per cent, Presence of nematodes, both external and internal,
has been correlated with rate of gallery construction and egg deposition,
Ectoparasitic forms had no apparent affects, Endoparasitic nematodes ap=-
peared to cause uvp to 60 per cent reduction in rate of gallery construction
and eggs laid per day, A start has been made on development of life tables
for this species, _

On the British Columbia coast Douvglas-fir beetle populations are quite
varieble. Attacks usually begin earlier than in the interior but vary much
in time depending on weather cenditions, Attacks may be heavy following.
blow-downs, but sometimes occur in arcas remote from logging or
blow~-down, F¥Frequently there is good larval development but little final
survival, Celoides and Clerids are lacking in some areas, Nematodes are
frequently found within beetles, and mites, diptera, and birds are possibly
important agents in causing population reduction under certain conditionss
Recently, evidence was found of a polyhedral virus disease in this species,
It was suggested that genetic variability in populations from year to
year or place to place may operate on reproductive output, viability of
different stages, etc., to cause differences in population levels There
does not appear to be a correlation of beetle attacks with tree vigor., Some
standing trees attacked are affected with root rot (Armallaria) and some are
nots Nutritional conditions within trees and competition with other bark
feeding insects were both suggested as factors havirng a role in determining
population levels,

Woodpeckers have occasionally been noticed working on trees attacked by
the Douglas-fir beetle, but they appear to work mostly above the main brood
arca, It was generally felt that they are a very minor factor in affecting
populations of this spe cies, mainly due to the thick bark of Douglas-fire



Discussion of factors affecting populations of the mountain pine beetle,
western pine beetle and Engelmann spruce beetle brought out the following
points,.

Winter mortality is a very significant factor in population reduction at
times, Various Dendroctonus species show much tolerance, both as larvae and
adults, to low temperatures,and evidence indicates that unseasonable cold, or
early warming followed by return of intense cold, is important rather than
low temperatures as such, The make-up and condition of stands in terms of
diameter and age distribution, etc., affects beetle populations in that dis-
tribution of mass attacks is certainly influenced by nature of stand, Con-
siderable egg mortality is present at times, Overcrowding, parasites and
predators may be important population control faetors, Thickness of bark
affects parasites and woodpecker worke Tremendous variation may occur in
mortality attributable to different biological factors in different arease
Studies with the western pine beetle have indicated that over 20,000 square
feet of bark would be needed to provide an adequate sample on which to base
conclusions as to bark populations, Productivity of beetles by a given tree
is affected by various factors in the tree including presence or absence of
top attacks by other species of beetlese

Woodpeckers frequently cause considerable mortality in mountain pine and
Engelmann spruce beetle populations, Nematodes may cause large reductions in
eggs produced in the latter species, but parasitism by Celoides appears to be
very low in general, Condition of the tree does not seem to be an important
factor in this species eithera

A disconcerting but quite relevant and important consideration was in-
troduced durwng another discussion perlod, namely that the large amount of
work on various phases of western pine beetle mortality has failed to show
any correlation between population estimates and subsequent tree mortality
in a given-area, Therefore, even if populations in bark could be adequate-
ly sampled, and mortality there determined, a large gap would still exist in
knowledge necessary for predicting attackss This gap is largely due to lack
of information on post-emergence, pre-attack adults, Although it is exe=
tremely difficult to secure information on the adults between the time they
leave the brood logs and the time they select and successfully attack other
trees, radioactive tracer tagging of adult Engelmamn spruce beetles is pro-
viding some important data on beetles at this=stage'of adult life.

In conclusion, it may be stated that almost every factor known to in-
fluence Douglas-fir beetle mortality needs further investigation, Study of
the adult stage is beset with tremendous physical difficulties, but is very
important, Studies on brood development and mortality are relatively much
easier because of the record left by larval activity within bark, Careful
investigations of the roles played by weather in beetle and tree ecology are -
neededs We are far from being able to accurately forecast population trends,
but some workers are faced with decisions to be made concerming trees or
stands in relation to beetle kllllng, and so there is need for rule-~of-
thumb methods which can result in at least intelligent guesses as to poru-
lation changese In this comnection, it is certain that right-of-way logs and
wind-falls are potential sources of pepulation increase and must be carefu’ly
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watched and treated in some way, if necessarys. Number of trees killed from
year to year, though lagging the actual beetle populetion changes, is a useful
study toole Nutritional requirements of the beetles must not be ignored for
they may shed light on variability of brood success in different trees, In
this respect more work is needed on the subject of beetle tree preference

and its causes, DBecause of the complexity of the subject and the time
necessary to secure needed data, it is fairly clear that study programs on
the Douglas-fir beetle should have good continuity. Finally, it should be

emphasized that studies at low as well as high population densities are
needed.

December 2, 3:35-5:00 P, C., Johnson, Leader

Kodachrome Slide Session

This period in the program was set aside for showing kodachrome slides.
This practice gave conference members an opportunity to see some very good
illustrations of the insects and problems being discussed, but avoided the

necessity of taking time from the regular discussions to make preparation for
slide projection,

Decermber 3; 8:30-~10:00 Je M, Kinghorn, Discussion Leader

Current Life History Studies on the Douglas~Fir Beetle

The first topic discussed in this session was the general 1life history
pattern of the Douglas--fir beetle in the coastal and inland regions of the
Pacific Northwest. Wright outlined the seasonal developments for the coastal
area and McMullen reviewed the results from studies in the Interior-of
British Columbias

Wright stated that initial spring flight occurs earlier on the coast than
in the Inland Empire, Coastal flights ususlly occur in Mey, although the time
depends on the occurrence of the first hot weather period of spring, Incu-
bation period of the eggs is about 10-15 days. Development is sometimes
delayed for several weeks by cold weather, but ususlly the broods reach
maturity in about 6 weeks so that mature larvae and pupae are produced by
early July, Four larval instars have been recorded,

The second brood resulting from re-attack of parent adults is highly
variable in size and timing, Wright pointed out that instences have been obe-
served where parent adults have completed a short first gallery and have come
menc=d the second brood gallery in as brief a period as ten days. Most
beetles overwinter as advlts; including some from the second broode

MoMullen reported that in the interior, one generation and two broods
also occurredg; but second brood beetles overwinter as partly developed larvae,
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Spring flight occurs later than on the coast and lasts more or less seven
weeks, The flight peak occurs shortly ofter the commencement of spring ac-
tivitys Eggs of the second brood occur up to mid-August, and in a2 few
cases as late as September, Four instors, based on 2500 head capsule meaew
surements, were reported, Second broods are smaller than the first hrood,
Some adults emerge in autumn following = loag, warm summer, Multipiec smerge
ence has been observed; as many as 3.5 beeties per exit hole were noteds

Stevens steted that preliminary studies in northern California indicate
that the seasonal history of the beetle is similar to that in coastal
Washington and Oregon, Gibson mentioned that rates of development in the
Inlend Empire coincide with those in the Interior of British Columbia,

In the duscussion that followed, several interesting points were brought
out by McCoweny, Rudinsky, Wright and Allen

(1) Size of brood varies considerably and frequently depends
on exposure of the trees or logse

(2) From 125 to 150 eggs per adult gallery were reported for
attacks in the coastzl region,

(3) During cool seasons, it is often difficult to delineate
first and second attack period because broods become so
overlapped.

(L)Y n the coast, the second attack sometimes kills green
standing trees, but more often these beetles attack slash,
blowdown and stending trees infested with, bubt not fully
occupied by boctles of the first broode Both adult and
larval gallerics of the second broods are shorter, and
the generel vigor of the progeny scems poorer than first
brood beetles, Second brood attacks extend over a con-
siderable length of time,

(5) Abandoned attacks were reported to oceur frequently at times,
and appeared to depend mostly on the condition of the hosi,

(6) The general vigor of Douglas~fir beetle populations have been
observed to vary from year to year. Towards the termination of
a population flare-up, the size of parent adults, the gallery
lengths, and the size of the progeny seem to markedly, although
unexplainably, decrease. It was noted that the individuals of
the second brood of Dendroctonus brevicomis are smaller than
those of the first brood,

Chapman described current studies of the reporductive system of
Trypodendron, including a method for determining the physiological age
of adult beetles. The technique provides a useful tool for estimating the
parent and teneral adult composition of a beetle population. Results from

this work indicate that at least some Trypodendron live for more than one
56250N,
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In a discussion of rearing techniques, MeMullen described attempts
to rear D. pseudotsugae larvae. Larveae were placed in increment borer
holes and chisel slits cut into the inner bark; incisions were sealed with
waXs Better results were obtoined with these methods than by attempts to
rear larvae on an artificisl) medium containing ground inner bark and nutri-
ent agare Struble described a successful method of rearing bark bectle
larvae several years ago in Celifornia, Each lerva was introduced into a
small glass tube tightly packed with strips of imner bark, In general,
rearing techniques have not been developed to the degree where they are
conveniently uscful for determining larval development stages,

December 3, 10:15-11:15

Summary of Conference

Each discussion leader gave a brief summary of his session,

December 3, 11:15-12:15

Final Business Meeting

The meeting came to order at 11:15 in the Blue Room, Hotel Spokane,
with Mr, R. Ls Furniss in the chair,

The chairman called on Mr, D. E, Gray, Ottewa, for a few comments on
the session, Mr, Gray commented on how effective the informal nature of
the conference had been, He had found the meetings very stimilsating and
enlightening but was sorry to see that arrangements for a joint meeting
with the pathologists had not meterialized.

Drs Bs lis McGugan, Ottawa, commented that the conference seemed to
have achieved that delicate balance between formality and informality,
retaining the advantages of both. He commended the recommendation to
maintain annual meetings,

Mr, Js W. Bongberg, Washington, felt that this had been a very cxcel-
lent meetings He understood there was some concern over holding meetings
annunlly but his impressions were that these concerns should have been
dispelled by this meeting,

The Sccretary presented the report of the committee on annual meetings
in the form of a memorzndum (appendix 4),

Moved by R. Ro Lejeune, seconded by Je Ms Whiteside
that the secretary be instructed to forward the memorandum to the
senior active members of the conference in each institution or agency,
outlining the views of the conference on the frequency of meetings,
- Carried,
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The Secretary presented the changes recommended by the committee on
the constitution and rules of procedure, namely thats

1., Section (2) and section (3) of Article IV be designated section
(3) and section (L) of Article IV,

2. The following section be designated Section (2) of Article IV,
namely: (2) An Immediate Past Chairmanj who shall assume office
immedintely upon retiring as chairman, without further election;
whose duties shall be to fill the chair at any meeting in the
absence of the chairmanj to act until the election of 2 new
chairmane

The following to be added to Article IV,

3¢ The chairman shall have the power to appoint members to fill
vacancies on the Executive Committee occurring between meetings,
The appointment to stand until December 31lst following the next
general meeting,

e It is the responsibility of a counselor, should he be unable to
attend an executive meeting, to appoint an alternate to attend
the executive meeting and to advise the chairman in writing
accordingly. The alternate shall have full voting privileges
at the meeting to which he is designated. Moved by W, F. Barr,
seconded by B, He Wilford that these changes be approved,

- Carried.

By He Wilford gave the report of the Surveys Committeec. They com-
mended Mr. T4 Te Terrell on his handling of the first session, especially
the use of 2z unified mep with 21l major outbreaks indicated.

They recommend that:

1, The same style of reporting forest insect conditions by regions
(insect name, principal host, and current conditions and trend)
be continued, -

2+ The paper used in reporting be uniform in size, nemely, 8 1/2"
by 11 °

3¢ The individual reports be anelyzed, summarized, and presented by
one conference member, *

4o An outline map of western United States, western Canada, and
Aleska be used®, This map, approximately L' X 6!, to show the
states in light outline, the U, S, Forest Service Regions, the
provinces and Alaska in heavy outline, The map for the 8th
Annual Conference will be preparcd by the Fort Collins Laboratorys
Overlays to show insect outbreak and control areas may be useds

5, After the overall presertation has been made, the subject of
insect conditions be open for further presentations and discus-
sions by the conference members but held in bounds and terminated
by the review assignee.

% Following T, Te Terrcll’s precedence at the {th Annual Gonference.
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6. Any time in excess of that consumed by the review and discus-
sions, be allotted to the next subject on the program or to
whatever subjcct the conference chairman decides.

In the absence of the chairman, P4 Keen, W, F, Barr presented the
report of the Common Names Committee, He reviewed the work of the committee
leading up to the form lists which were distributed to the members prior to
the Conferences He advised the conference that the Common Names Committee
of the Entomological Society of America had stated that they will forward
21l nominations they receive for common names of western forest insects to
this committee for screening. He pointed out that the committee was a
clearing house and sounding board =nd should not take indiscriminate action,
He presented the proposed rules of procedure for the Common Names Committee
(Appendix B).

Moved by P Ce Johnson, seconded by He Rs Dodge that the rules of procedure
as presented be adopted. -~ Carried,

Re R4 Lejeune reported for the committee on Meetings.

The committee agreed to accept the Fort Collins offer if a joint
meeting with the Western International Forest Pathology Conference could
be arrenged. There was a strong sentiment in favour of holding the next
conference in Canada since it had only once been held there previously, in
Victorie in 1952, When it becamc impossible to arrange a joint meeting, the
committee recommended thats )

1., the 1956 conference be held in Calgary, Alberta,

2s Go Re Hopping be appointed program committee chairman. :

3+ the conference be held in mid-November, on a Wednesday, Thursday

and Friday.

Re Co Hall moved and G. Re Struble seconded that the recommendation be
accepted, - Carried,

The committee suggested to the new program committee chairmen that
the lodgepole needle miner or the tent caterpillar might be suitable topics
for the 1956 conference., He reported that the gencral feeling of the
pathology conference was that the two groups should try to meet every

second year in a central area and spend the other year independently in
the fringe area.

Before presenting the recommendations of the nominating committee
R, W, Stark moved a vote of thanks to M, G. Thomson for his efforts on the
Confercncels beholf as Secretary-TIreasurer,

The following slate of officers was presented:
Chairmen - M, G, Thomson ‘
Secretary-~Treasurer -~ A, Do Moore
1956~1958 Counselor - Do E, Parker

The chairman called for nominations from the floor,
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Moved by R, W, Stark, seconded by K, Graham that the recommendations of

the nominations committee be accepted and the individuals be appointed
to the offices to which they had been nominated.

~ Carried,

The chairman extended a vote of thanks on behalf of the Conference
to W, F, Barr and his committec for their handling of the conferecnce,

Re L, Furniss introduced M. G, Thomson as the chairmanwelecct.

The meeting was adjourned at 12:15,
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| APPENDEX A

MEMORANDUM

To: Members of the Western Forest Insect Work Conference
From: M, Ge Thomson, Secretary-Ireasurer
Subject: Policy on General Meetings

The executive was asked by several members to consider the need
for continuing the Work Conference on an annual basise After serious
discussion the executive came around to the unanimous decision that it was
highly desirable for the Conference to continue annually for the reasons
mentioned belowe This decision was supported by the Conference as a whole
in the General Meetinge

1, Holding the sessions in the various regions of the Conference area
tends to influence the numbers attending from any given region,

2+ The current policy of restricting the discussion to one survey and one
research problem at each session and to examine these problems in detail

at the project level, will influence the number of members wishing to
attend any particular session,

3. It is felt that if the sessions were held at longer than one year
intervals, interest in the Conference would decrease rapidly amongst
those attending regularly and even more so amongst those currently
attending less freguently, particularly in view of the possible re-
duction in attendances

Lhe The great number of problems facing western forest entomologists and
the time limitations of the sessions means that the same subject is not
likely to be reviewed again for quite an extended period unless changing
conditions warrant ite The urgency of some of these problems support
the view that the sessions should be held annually,

5« The accelerated research programme of the various institutions and
agencies forming part of the Conference make it highly desirable that
those members actively engaged in project work meet frequently to
stimulate new concepts, to challenge critically those concepts currently
being held in various regions and to compare methods and techniguess

6o, The rapid change in the status of forest insects makes it highly
desirable to review conditions on a Conference wide basis, An examples
in 1954 the Pine butterfly caused severe damage to stands for the
first time in Region Le Conference members were very interested in

details of this outbreak. In 1955 the problem has dropped to a minor
one.

Spokane, Washington,
December 3, 1955,
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APPENBIX B

Recommendations of the Common Names Committee (WFIWC)

That the Common Names Committee of the Western Forest Insect Work
Conference be a standing commiftee of seven members appointed for an
indefinite term by the chairman,

That members of the Conference submit all proposed changes in the list
of names approved by the Entomological Society of America through the
Common Names Committee (WFIWC)y and that such changes be kept to a
minimume

That members of the Conference likewise submit all proposed new names
through the Common Wames Committee (WFIWC),

That a two=thirds majority of the Common Names Committee (WFIWC)
constitute approvale.

That lists of Committee-approved names will be submitted annually tc
the membership at large before November 1, Names not objected to by
December 31 will be referred to the ESA Common Names Committee for
action, Names receiving objections will be reconsidercd by the Common
Names' Committee (WFIWC),

That current lists of approved and unapproved common names will be
maintained and submitted to the members as needed.

That eastern committees on common names of forest insects be urgeds

That comments on List Number 2 be considered through January 15, 1956,
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