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PROCEEDINGS -
- the Third Annual : /
WESTERN FOREST INSECT WORK CONFERFECE—

Portland, Oregon
November 26-28, 1951

The ‘Conference wes called to order at 9:00 a,m, by Chairman
Hector A, Richmond in Room 524, U, .S, Court House, Sixth and Main

.Streets, Portland, Oregon, - The 50 delegates present were welcomed by

Chairman Richmond and Mr, Robert L, Furniss, in charge of the local
arraangements, following which each delegate was introduced, A roster of
those attending the Conference is appended,

. OPENING BUSIWESS SESSION
(Monday, November 26, 9:15 a.m,)

All officers of the Conference were present including Chairman
Richmond, Secretary-Treasurer Philip C. Johnson and three Councillors:

-Leglie W. Orr, George R, Hopping, and Robert L, Furnlss.

Secretarial and treasury reports were road by the Secretary—Treas—
urer and. approved by the delegates,

Chalrman Richmond appointed. a committee composed of A J Jaenlcke
and Geozge R, Hopping to prepare and. report upon a slate of Conference

.officers for 1952, the report to be made at the closing business session
- on Wednesday af ternoon,

A program commlttee for the 1952 Conference was proposed by the
Chairman and favored by the delegates in informal discussicn, Mr, Jack
W, Bongberg was appointed chairman of such a committee by Chalrman
Richmond,

The program of the 1951 Confereonce was brlefly descrlbed by the

- Chairman, .

The Chairman_asked the Secretary-Treasuror'to reportlon the pro-
cedures of preparing the Procecdings of the 1950 Conference in Fort
Collins, Colorado, Following a brief description of the procedure by
the Secretary-Treasurer, the Chairman requested expressions from the
delegates as to the valuc of the Proceedings, Expressions of approval
of the form and content of the Proceedings were madc by Messrs.
Chamberlin, Jaenicke, and Keen, Dr, Beal suggosted a wider distribution,
The consensus was that the Prcceedings should be continued and the Chair-
man go ruled, Mr. Hopping suggested mechanical recording of the Confer- -
ence from which the Procecdings could be made, Mr. Furniss outlined the
problems connected with such service and indicated that the exponse was
too great to justify its use for the presont. Data filed with Sccretary—
Treasurer,

l/ Compiled by Philip C, Johnson, Secretary~Treasurcr
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Chairman Richmond outlined proposed changes to the Constitution
(Article III) pertaining to membership qualifications, Mr, Xcen asked
for and rcceived detalls of these qualifieations, then suggosted broade
ening them to permit a morc unrestricted attendance, Mr, L, W, Orr
cited ag reasons for not doingiso the danger of outside interests, part-
icularly commercial concerng, using confidential information for their
own use,

Mr, Furniss outlined possibilitics for an informal ovening scssion
of the current Conferoncc involving dinner, movics, and slides; also
that similar arrangements at futurc Conferonges be made 1 ycar in advance,
Show of hands favored arrangements for a dinner meeting November 27 at a
local restaurant which was subscquently held,

OPENING PROGRAM SESSION
(Monday, November 26, 9:50 a,m,)

Current Forest Inscct Rescarch Programs
(Hoctor'A Richmond Moderator) '

Eastern Slopo Canadian Rockles (Hopplng)

MaJor rescarch effort by tho Dominion Forest Insect Laboratory at
Calgary, Alberta, is on the lodgepolc pine ncedleminer: (1) working out
of population sampling techniqucs and (2) affect of goncral and micro-
climate on the insect, Good inscct to work with becausc many disturbing
factors arc absent, Population accessible and stable, Inscct very
resistant to winter air tcmporaturcs, sometimes as low as —-60° F, Thor-
ough investigation being made of rclationship of woathor and maJor out-
. breaks of all forest insects in this region,

Intorior British Columbia (Mathers)

Major research.effort of Domlnlon Forcst Inscct laboratory at Vernon
( sub-laboratory of Victoria, B, C., laboratory) concerned with the spruce
bark boetle and tho spruce budworm, Methods of silvicultural control are
being sought for the bectle, Also being studied are ccological factors
thought to be contributing to a 2~ycar budworm life cycle at highor |
elevations and a l-ycar cyclc at lower elevations, 2-yecar cyele infost-
ations now running concurrently with spruce bark beetle infoestations,

Coastal British Columbia (Thomson)

Investigative work by tho Dominion Forest Inscet Laboratory at
Victoria concerned with effects of flooding large arcas of spruce and
Pine upon bark beetle infcstations, Present huge industrial coxpansion
calls for extensive flooding of unclecared forest areas for water stor—
age, . Other studies include (1) chemical control of the mountain pine
beetle, (2) control of samc inscet by silviculture on forest managemont,
and (3) detailed analyses of past homlock looper outbreaks as the basis
for dotormlnlng stand susceptlbllity and methods of control by forest
management,
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Northern Rocky Mountains, U. ' S. (Evenden)

Magor rcseorch’ effort at U, S.D A, Forest Insect Laooratory, Cocur-

d'Alene, Idaho: (1) spruce budworm, wherc, if, and whon to control using
methods devcloped in Orcgon 1949-51; (2) tost*ng of bark penetrating
insecticides for Douglas~fir beetle in Douglas-fir and mountain pine
beetle in western whﬁte pinc and lodgepole pine; (3) indirect control of
mountain pine beoetle in wostern white pine and western pine beetle in
pondcresa pine hy sanitation-salvage logging; (M) mothods of 1mprov1ng
bark beetle and defoliator 1nsoct survoys.

Centrsl Rocky Mountains (Wygant)

Research work at the U.S,D.A, Forest Insect Laboratory at Fort
"Collins, Colorado, now includes’s tudies of (1) chemicel sprays to con-
trol the Engelmann spruce bark boetle, ethylene dibromide cmitsions and,
for rosidual effects, EDB-oil solutions; (2) biology of tho Engclmann
spruce beetle in relation to ncmatodes as a controlllng factor in bectle
outbreaks; (3) vigor strains of the spruce beectlo; (4) uso of trap logs
in Engelmann spruce bectlo control;y (5) improvements of bark beetle
surveys and infcstation sampling techniques; and (6) the blology of
Dendroctonus convex1frons in southoast01n New Mex1co.

Intermountain Roglon (T, V Orr)'

‘U.S.0.A, Forest Insoct Laboratory at Ogdon, Utah. established July
1949, is at present concerncd only with insecet surveys and not research,
Reseoarch is needed in this region on (1) rolations ship of ponderosa pine
needle blight, now very serious, and bark beetles in southern Idaho:

(2) relationship of 1imb rust on ponderosa pine and development of Black
Hills bectle outbreaks; (3) biology of a mealybug now prevalent on Engel-
menn sprucc in eastern Utah; (4) provalence of lodgepole necdleminer out-
breaks in southern Idaho (now furnishing parasites for study by Canadians
under Macleod, here prosont) (5) occurrence of incrcasing white pine
butterfly activity in southern Idaho; and (6) reasons for failure of
Douglas—-fir tussock moth caterpillars to mature in cpidemic reported in’
1950 southwestern Idaho fir stands harvested in 1870%s for mine timbers,

Oregon-Washington Rogion (Furniss)

CSurrent research studics by the U.5.D.A, Forest Insoct Laboratory,
Portland, Oregon includo: (1) wostern pinc bectle control by sanitation-
- salvage control, in cooperation with U,S,D.A. Forcst Inscct Laboratory,
Berkeloy, California; (2) long-torm wostern pine boetle outbreak tronds,
also in cocperation with Berkcley laboratory; (3) Douglas-fir beetlo
losscs in Douglas~fir stands in Ccos Bay arca, Oregon, in coopcration
with Weycrhacuscr Timber Company (hecavy current DFB losses, also hoavy
DF losses from discase, firc, and wind, first discloscd by recent
" Weyerhacuser timber cruiscs); (%) biology and habits of the Douglas~fir
beotlo in interior Douglas-fir forosts, (5) area bark beotle hazard
zonation in ponderosa pine stands (primarily application of indices of
hazard developed at Berkcloy laboratory rather than original rescarch);
(6) forest inscct acrial survey tcchniquo improvomonts, particularly
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rofinoments in aerial skctch. mapping of dofoliator outbroaks, aerial
strip vicwing, and tho application of acrial photographs in densc
Douglas-fir and hemlock stands and in moro open pondcrosa pino stands,
Current rosoarch problems with no work boing dono include (1) cooperat—~
ion with Canadians in studies of. tho hemlock looper, blackheaded budworm,
and hemlock sawfly in British Columbia and southeastern Alaska, (2)
Buprestis in wood products, (3) spruce budworm biology and control mothods,
lﬁs Pseudohylesinus in silver fir in Washington (severe outbreak now in
Olympic Peninsula), (5) Sitka sprucoc woevil in plantations, (6) carpenter
ants in forest plantations, and (7) biology habits, and control of Dend-
roctonus obesug and D, borcalig in Sitka spruce in Alaska,

California (Keen)

Current investigative work by the Berkeley laboratory includes the
following: - (1) selection of high risk trees by the westorn pine beetle
in ponderosa pine forests (study extended 4o west side of Sierra Nevada
nountains and to the Coast Rangze in 1951), (2) effectiveness of sanitat-
ion-galvage logging in .preventing western pine beetle damage in interior
ponderosa pine forests, (3) control methods for mountain pine beetle in
gugar pine forests comprising 50-~year o0ld heavily stocked site I and II
stonds (present infestation taking out whole stands; present study on
control methods in cooperation with Blister Bust Control pathologists),
(4) Ips in sccond-growth pinec stands, (5) testing of chemical control
methods for southern California bark beetle outbreaks in heavily used
recreational forests (methods developed at Fort Collins laboratory),

(6) resistance of hybrid pincs to insect attack {cross~bred Jeffrey-
Coulter pines at Institute of Forest Genctics, Placerville, California,
showing rosistance to Cylindrocopturus eatonl, pine reproduction weevil,
which has practically wiped out extensive pine plantations in northern
California, (7) improvements in insect survey nethods,

University of British Columbia (Grahan)

Research efforts in cooperation with Dominion forest insect labor-
atories include studies in (1) lodgepole pine needleminer in lodgepole
pine and (2) spruce weevil in Sitka spruce, The needleminer is a serious
threat to lodgepole pine forests needed along the eastern slope of the
Rockies for their watershed value, An analysis is beinz made of Sitka
spruce weevil plots to determine the role of the weevil in planted and
natural plantations. Weevil activity has seriously limited spruce
. plantation establishnent, Some weevil populations have levelled off
after 4 or 5 years, Weevil damage consists of malformation of trees
~and loss in inecrement, No evidence of decline in present infestations,
 Genetic strains of spruce show hopeful promise of natural control,

The State College of Washinzton (Sinkover) .

- Only minor research éarried;on;m:Wbrk largely concerned with forest
'entomology'service courses for entomology and forestry majors,



University of Idaho (Barr)

fJame conditions as at ¥.S.C. above,

Montana State University (Chaprman)

Forest entomology service coursework major activity, Hope for work
on forest insect problens on 20,000 university experimental forest,
BEffort being made to get forestry and zoology students to apnreciate
forest insect problens,

Oregon State College (Chamberlin)

Congiderable research on forest insect problems allowed at one tine,
but present heavy teaching loads limit this now, EBxtra curricular re-
search work includes (1) completion of manuseripts on (a) forest insect
problems in Oregon for Orexon State Board of Forestry, and (b) history
of forest entomology in Oregon, (2) mountain nahogany beectle in south—
eastern Oregon (plant valued for stock grazing), (3) Pseudohylesinus
nebulosig followed by the Douglas-fir beetle in parks and woodlots
(owners anxious for control, nethods being developed in 1952), (4) -
attacks by a sawfly on 20-25 yecar old ponderosa pine trees bordering
highway US-99 (population now affected by a disease, infestation con-
current with one of an Aegerid moth now being controlled by dizging out
the caterpillars).

Weyerhaecuser Timber Company, Coos Bay Operation (Lauterbach)

Large company-owned sawnill recently completed at Coos Bay, Oregon
is depending upon & continuous supply of timber for the next 80 years,
Tinber cruises of Douglas—fir forests by the company are showing excess—
ive tree nortality -- groups of doad trees covering as much as 10 acres ~-
largely from the fungus Poria weirii and insects (nostly the Douglas~fir
beetle). More insect—caused mortality in 1951 than in past 5 years
together, Loss in 1951 averaged 800~900 board feet of Douglas-fir per
acre., Present studies by company ained at (1) developing methods %0
salvage or prevent loss, (2) developing strip cruising methods to
necasure loss, and (3) determining causes of the abnormal tree mortality,
The company is also concerned with spruce budworm outbreaks in its hold-
ings in other parts of Oregon,

Weyerhaecuser Timber Company, ¥Xlamath Operation (T. J, Orr, Jr.)

~ Company is cooperating with the U,S,D.,A, forest insect laboratories
at Berkeley, California and Portland, Oregen in testing indirect nethods
of western pine beetle control . and in securing data for use of the labor-
atories in improving the individual tree beetle risk ratings.
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Oregon State Departnent of Forestry (Woods)

The Departuent is cooperating with the U.S5.D.A. forest insect labor-
atory at Portland on studies of spruce budworn biology and control and on
the surveying of budworn and bark beetle outbreaks on State-and privately-
owned forest lands in the State, Also cooperating with Oregon State
College on the preparation of a publication on forest insects in Oregon,

Doﬁinion Biological Control.In#estigétions Laboratory (MacLeod)

The laboratory at Vancouver, British Columbia, is conducting research
on biological control problems on forest and agricultural insect pests,
Some of the nmore important problens include the transfer of larch sawfly
parasites from western to eastern Canada, spruce budworm parasites fron
British Colunmbia to  eastern Canada, Douglas-fir tussock noth parasites
fron Idaho and western Canada to the Fast,

Discussion

(Cﬁamberlin) I would like to hear more details of the carpenter ant
problen. . -

(Furniss) Studies now being conducted to assess damage and distri-~
bution, Problen important on ro¢ts of conifers in western Oregon and
Washington, Four years of plot records support coutention that ant
problen nay be important in narginal plantations,

(L, W, Orr) Are pants eating roots?.

(Furniss) Yes. This causes girdling,. Root aphids feed on roots
.and root crowns, :

(L, W, Orr) Sinilar problem in ponderosa piné plantations in Utah _—
aphids found on root crowns with ants on the trees, Trees become stunted,

(Furniss) Ant danage spotty.. Most damaged plantctions were those
where logging slash had been burned and large chunks or logs were leff
to become food for ants,

.(Beal) Aphids on roots abundant on pines in southern U,S5, Tree
domage characteristics (short needles and reddening) progress fron top
down ,

(Hall) What about the Sitka spruce weevil?

(Grahan) Life history studies show 75-175 eggs per terminal shoot
laid in the spring, Larvae work downward in cambial region to 1lst node
during lst season, Loss of terminal leader produces nultiple leaders
fron side branches, Resulti: bushy appearance and sonetines no leader,

(Hall) Any chenical control?

(Grahan) No,
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(Hall) Good control obtained for pine reproduction weevil,
Cylindrocopturus satouil in California by applying aerial sprays of DDT-
0il solution in spring ot a cost of $1.25 - $1,50 per ecre, Spring
spraying timed for peak weevil energence.

(Graham) Methods might apply to Sitka spruce weevil though Canad-
ian studies concerned with natural control and hazard zonation of spruce
&rcas, :

(Callahan) Is weevil concerned with tree vigor?

(Grahan) Weevil thrives on better spruce sites and where growth
rate is greater, Seens that the nore effort exerted by trees to over-
cone weevil attacks throu~h production of rultiple terninals, the rore
do weevil attacks occuis

— (Calléhan) Surtier n01sture appears to curb C, eatoni attacks in )
California, No weeVii dimage in nurseries gprlnkled during the surmer,

~ {Chambetlin) | slks spruce weevil ever work in laterals?
(Grahan) Yo,

(Strublo) What iodgepole pine needleniner population'sampling
nethods are employed in Cannda?

: (H09ping) Teternmine the number of trees per_popula%ion level,
Population level varies in trees in different elevations, Population
studies are related to climate studies at Calgary,

(Furniss) A problen of rmtual interest to U,S, and Oanadinn workers
is the blackheaded budworm outbresks in Washington and British Oolumbia,
Yo extensive timber loss in Washington or Alasks, but heavy logseg in
British Columbia, What factors cause this difference?

(Grahan) Difficult %o predict, Méy be due to presence of secondary
insects, possibly roundheaded or flatheaded borers.

{Keen) Did flatheaded berers follow the budworn?

(Richmond) DonﬂtAknow; bﬁt budworn infestations died out soon
af ter finding the borers in the trees,

(Kinghorn) Tetropiun is inmportant in fog belt forests in further-
ing tree nortality fron hemlock looper by drying the canmbiun, Heavily
defoliated trees put ocut new foliage during the following surmer but
added no radial increment, Trees thus "sitting ducks" for so-called
prinary insect attacks, Did any tree mortality occur in Oregon fron
henlock sawfly outbreak? ' ‘ :

(Furniss) YNone over 50,000 acres infested,
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(Richmond) Surveys shcw blackheaded budworm all along British
Colunbia coast, In previous hemlock looper outbreaks, all were pre-
ceded by a build-up of blackheaded budworm populations, The present
indications are therefore pointing to an expected looper outbreak,

(Furniss) What is the northernmost 100per_feqord?
(Richmond) Kipsumgallun Lake in central B, C, Infestations of the

Engelnann spruce beetle are now very heavy in northern B, C,

SECOND PROGRAM SESSION _
(Monday, November 26, 1:30 p.m.)

Spruée Budworn Problen
(Robvert L, Furniss, Moderator)

Furniss gave o brief description of the experimental aerial spray
control progran for spruce budworm in Oregon and Washington during the
last 3 years, 4 total of 2,250,000 acres were sprayed,

(Woods) Planning of that part of the 1952 budworn control project
to be undertaken by the State of Oregon is under way., dAerial surveys
are being nade to deternine the size of aircraft, location of airstrips,
and anount of insecticide, Magnitude of the over-~all project is being
determined from aerial photos, Aerial mosaics of each area to be treated
are being prepared commercially to determine the net acreage of timber to
be sprayed, The boundaries of spray units are located on the aerial.
photos, scale 1 inch = 1 mile, to provide for proper distribution of
insecticide gver entire project area, From these, naps are prepared,
Ground location of each spray unit is 1dent1f1ed fron alr by contractors’
chief pilots,

Organization: Adnministrative units used to subdivide control
effort over project area, Unit supervisor directs "base bosses" who,
in turn, supervise each air strip operation, check distribution of spray,
and raintain records of DDT used and of weather, Contractor'!s represent-
atives are responsible for operation of aircraft and for spraying, For-
est insect laboratory entomologists are set up to check results of the
spray and Civil Aeronautics Adninistration officlals to check alrplane
sofety features and operation,

State of Oregon bids for the 1952 budworm project are now ready,
the specifications having been established by the insect laboratory.
The transportation and storage of the DDT insecticide has already been
contracted, One~third of the total amount of DDT solution to be used
will be stored at the airstrips, Airplane re~fueling procedure will
follow that used in the Douglas—~fir tussock moth control project in
northern Idaho in 1947, Airstrips are to be oiled, & very nccessary
iten for dense traffic use,

Bids for flying (spraying) are very competitive, The specificat~
ions of the number and type of aircraft to be used are included in the
invitations to bid put out by the State. The invitations also specify
safety installations, pilot experience, 1nd provisions for enforcing
provisions of the contract,
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State check pilots are provided for to observe and inspect the work
of the spray pilots, and to shut down the spraying operations when weather
conditions make flying unsafe or cauise unsven distrioution of -the spray.
Cormercial airfields are used wherever possible, but it is important to
have airfields or specially constructed airstrips so that ferrying dist-
ances do not exceed 12 niles for small planes and YO miles for larger
ofles, - Entire spraying operation will be joined by State—owned and
operated radio communications system, Insect laboratory entomologists
daternine when and where to spray.

Contractcrs' chief pilots.are educated as to the proper spray
pattern desired so.as to avoid flying accidents (especially those caused
by up hill flying ) poor budworn nortality, and agricultural crop danage
(insurance agoinst chemical damage to crops will be required of contrac¢t—
ors in 1952), Inspection by the State in cooperation with the CAA will
be made of contractors' airplanes to check flights, leaking equipment,
proper calibration of spray distribution, Aerial photos are given to
each gpray pilot showing the spray block he is responsible for and
indicating, on the photo, the nunber of gallons of DoT allotted for that
block,

Spray planes averaged Y n1nutes each for reloading DDT tanks or for

re~fueling, Pilo%s were checked in 1951 by entomologists using glass
vlates to intercept spray partlcles. Missed areas are sprayed immediately.
450 h.p. Stearnans, and BI-13's were the types of planes most comnonly
used in 1951. Spray runs of not nore than 5 or 6 niles proved rost
gfficient, Pilots forget location of gpray strips in longer runs,
Plying height of from 75 to 250 feet above tree tops gave best spray
results in '9i, Budworm mortality in 1951 was better than 90 percent,
not as good as in 1950 because of change in DDT formulation, Cost of
spraying in 1951, 85 cents to $1.05 per acre.

(Chamberlin) 1951 cost higher than in 19507

(Woods) About 1/2 cent,

(L, W, Orr) Did solvent in spray damage auto finighes?
(Woods) GArlO solvent pitted paint on automobiles

(Whlte51de) Pilot fatalities, 2 in 1951, were on nom#state part
of project, :

(Johnson) Tussock roth spray pilots in Idaho’ln"l9ﬁ7’found little
use for aerial photos as an aid in flying, Most couldn’t read then,
they were too busy flying and too low to the ground to tise them while
flying, and they soon became soaked with insecticide. How did pilots
use then on the 'Kl Oregon project? : :

(Woods) Photos studied by pilots before and af ter flights.

(Jaenicke) The U, S, Porest Service part 'of the 1551 budworn spray
project was essentially the sarie os that described above for the State of
Oregon., The 1947 northern Idaho tussock moth project was used as the
pattern for procedures. The Bureau of Entomology and Plant Quarantine,
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through its Portland forest insect laboratory, is an essential agency in
planning the technical phases of an operation of this kind, Flying
safety is of much concern now in planning for the 1952 program, Acci-
~dent plcture since 1947 is as follows:

19L‘ " Idaho tussock moth, some ac01dents, no deaths -

1949 . Ore,~Wash, spruce budworm, some accidents; no deaths
1950 o || DA it " . 1 n . 7 deaths
1951 " n v, " LB s 2 deaths

The spraying height is the primary basis for the cﬁrrentwsafetYlprogram.
Flying over tree tops, height is not too important, Condition of the
aircraft and weather is more important, ‘

(Beal) The accidents on the Oregon-Washington snruce budworm pro-
jects are known to many. The 1950 fatalities nearly closed the project,
There was considerable pressure on the Bureau of Entomology and Plant
Quarantine to determline the maximum allowable spray application height

-above the tree tops, Tests were conducted last year ot the Belisville,
Maryland, forest insect laboratory and indicated (1) no more loss of
spray at a 200-foot flying altitude than at a 50-foot altitude, (2) a
farther spray drift at 200 feet, but (3) a more uniform spray: distri-
bution-at 200 feet, At 500 feet, u51ng a2 Stearman plane, there was no
spray . intercepted on the ground, ..

'f'(woods) Wheré is the spray limit. between 200 and 500 feet altitude?
(Beal) Spraying at 300 feet altitude gave no spray on the ground,
MultlpTe spray swaths are responsible for better budworm control in the
West than in the East, 200-foct spray height 0 K

(Hall) Any tests to increase spray droplet size at greater
altitudes?

(Beal) TFinest droplet sizes not always best.

(Year) Can spraying greater amounts of DDT/acre allow greater
flying altitudes or greater spray deposit?

(Beal) Spraying 1 pound DDT/acre actually results in deposits
ranging from O to 2 pounds/acre. Good deposit results due to swath
overlays,

. (L, W, Orr) Good results due to small droplets7
_(Beal) Small droplets drift away.
(Maééey) Dfoplet size calculated at plane or on ground?

(Beal) ‘At plane nozzle orifice,

, :(Furniss) Any tests to indicate spraying at 500 feet above ground
0K.7 . o o , o

(Beal)  No tésfs made, -
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(Furniss) ZXKen Wright will now tell us of some of the spruce bud-
woPm research being done in Oregon,

.(Wright) Very little was lmown about budworm biology and habits in
Oregon up to 1940, The present epidemics rose rapidly and warranted con-
"trol, First research in control methods was begun in 1948, Additional
_research in 1949 was undertaken in eastern Oregon to (1) determine effect
' of spray against pre-hibernation larvae (no satisfactory mortality
achieved), (2) test the toxic effects of Toxaphene, and benzene hexa-
chloride, and (3) test spray distribution by helicopter vs, fixed wing
alrcraft, In 1950, tests were run to test reduced DIT dosages/acre,

The 1950 control project used 3/4—pound of DDT/acre (results unsatis—:
factory). The 1952 control project returned to 1 pound/acre.

No biological research on the budworm in Oregon until 19505 object~
ives then were to investigate budworm and parasite populations on sprayed
and unsprayed areas., On unsprayed areas natural control factors were
studied; also infestation status ranging through increasing, static, and
Gecreasing forms, Parasitism varied greatly, enough to control the bud-
worm in some areag, not effective in others, Factors of stand age, vigor,
and site believed to be responsible for heavy infestations in some areas
and not in others, Habits of the budworm are not too well known in the
Pacific Northwest, 4 2~year 1ife cycle believed to exist at high elevat-
ions in eastern Oregon, Sampling the overwintering population was done
as part of pre-spreying programs as an indication of subsequent feeding
* population, Conflicting results made this measure not too indicative,

" Tests on sprayed areas were made to check effectiveness of treatment
on both budworm and parasite populations, Budworm showed better than 95
percent mortality in all tests 1949 through 1951, Post-spraying para-
sitism was 25-30 percent on untreated areas, 60-70 percent on treated
areas,

(Chamberlin) What was the average percentage of paragitism on
untreated areas? .

(Wright) It varied, ,Aﬁeraged 70-80 percent in eastern Oregon and
40 percent in western Oregon,

(Struble) Any disease or virus?
(Wright) Some preliminary evidence was later disproved.

(Bongberg) Did poor control cause a rapid post~spraying budworm
population? .

(Wright) Yes,
(Richmond) Against what larval instar was spraying donef
(Wright) Fifth.

(Keen) If 99 percent of the budworm population was killed by the
spray, weren't the parasites also killed?

(Wrightj The percentage of parasitism in the surviving brood was
much greanter,



(Massey5 Are parasites specific and native to -the budworm?
(4nswer, Yes,)

(Richmond) How was the overwintering budworm population sampled?

(Wright) Douglas~fir limb samples with roughened bark were collected
from numerous localities during the winter and placed in rearing, A% room
temperatures the minute instar larvae emerged from the hlberndcula 1nto
collecting vials for counting,

(Hopping) What sampling unit was used?

(Wright) Square foot of bark surface and, on permanently located
plots, 15—inch branch terminals,

( all) Any check areas for budworm populations? (Yos,)
(L, ¥, Orr) Any laboratory spray tests?

{Vright) No, Canadian tests indicate small larvie to be more
- susceptible to spray than large larvae,

(Keen)_ Why was no control achieved by spraying pre-hibernating
larvae?

(Furniss) Despite ideal timing of the spraying, no control resulted,

(Keen) Perhaps the spray was not reaching the larvae. (Answer:
Maybe,)

(Richmond) Were all infcsted areas sprayed?

("rlaht) Adjacent blocks were left unsprayed, Drift of budworm
population back into sprayed blocks is occurring at the rate of l/M
mile/year,

(Richmond) What will happen to infestation on unsprayed areas?

(Wright) Don't know, They will be studied for possible break in
the infestation, .

(Chamberlin) Won't regidual effect of DDT be-effectiﬁe during the
first year after spraying? (Answer, don't know.)

(Barr) Is the spruce budworm native to this region?

(¥right) Yes, Budworm was recorded in southern Oregin'in 1915.
Probably always been present, sometimes in epidemic status,

(Gréham) Is the 2-=year cycle budwomm in.Oregon on spruce or fir?

(Wright) First found on alpine fir in castern Oregon in 1950 at
elevations of 5,000 feet or over,
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(Furniss)_ We will now hear reports on the status of spruce bud-
worm infestations, research, and control in various western North
American areas, First, Mr. Hopplng, Alberta,

(Hopping) Yo serious budworm problem along the eastern slopc of
the Rockies in Alberta.. Populations have fluctuated for 30 ysars in
alpine fir, white and Engelmann spruces at high elevations} never enough
to kill trees, No research until last 3-U years Parasitism very low,
not associated with budworn declines, Decllnlng lnfestations in 1950
due to lack of eges. No conbrol p‘anned

(Chamberlin) Any bark beetle pollow—up in budworm a;eas? (No.,)

(Mathers) In B, C., budwo rm flrst recorded in 1909 on east coast
Vancouver Island, In 1922~-23 it was recorded on Douglas~fir in the south
interior section of the’ Province, in 1924 in the central interior in
balsam—spruce forests, It is more common now in the latter area, Many
budworn populaticns and infestations have been discovered as. the Province
becomes more and more accessible; many found from nerial observers, A

2-year life cycle prevails in the interior spruce~balsam type; a l-year
cycle in Douglas—fir in both coastal and interior areasa In the former,
flight years occur on even~numbered years, o

Research in 1951 was done on the Z2-year cycle.ferm to gtudy the
forest stand, flora, and soils for comparison with measurements of: the
abundance of mature larvae in 1953, Tests under way to transfer l-year
cycle populations into areas normally supporting 2-year cycle pepulations,
and vice versa,- and between Tow and high elevatigns to determine any -
environnental—-caused changes in habits, Length of life cycle appears now
to depend upon scurce and habdits of parent stock,

(Gruba) What percéntage of foliage is fed upon during the first year
of 2-year cycle populations? '

(Mathers) Budworm-presgnce is not too evident then; mostly found
nining needles and buds. They enter a diapause by July or early August
during the 3rd or 4th instar. ’

(Grﬁba) 1Is spraying effective during the 1lst yeér of a 2-year cycle
budworn population?

(Mathers)_ Not known, nc control attempted during this period, No
tree killing has resulted from budworn infestations, though tree suppressiocn
has been noted, Dryocetes corfusus followed budworm infestations in
~some areas in 1950.

(Furniess) We will now hear from the northern Rocxv Mountain region.
Mr. Denton reportlng.

(Denton) This region ravks second to Oregon and Washington in the
sxtent and severity of current spruce budwornm infestations, The budworm
was first recorded in Idaho in 1922, annually since then; ‘'on the Helena
National Forest outbreaks have been recorded every year since 1923,
Present budworm outbreaks in the reégion cover 1.8 million acres, 90
percent in Douglas-fir type, 80 percent in Montana, No control to date
due to marginal values of many infested stands and general approval of
the experimental control plan in Oregon and Washington,
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Research objectives aimed at the improvement of budworm survey
techniques to enable entonologists to determine where, when, and if.
control is necessary; General belief now that many budworm 1niestat10ns
are not in need of applied control measures because of the 1iklihood of.
natural control before host tree danage becomes intolerable, Present
studies concerned with (1) ‘determination of overwintering budworm popu~
1at10ns, (2) their relatlonshlp to the size of subsequent actively
feeding populations, and (3) the amount of defollatlon caused by different
populatlon levels over varying periods of tlne.

(H0pp1ng) When were the overwlnterlng samples taken?

(Denton) Three times betweon Aprll 1 and Yoy 30 May samplesvédve
the best results in rearlng. . o

(Hopplng) All work with l=year cycle budworn? (Yes.)

(Grahan) Any evidence of spring larval- migratlon? Evidence in
eastern Canada  shows considerable wind-borne novement of larvae af ter
’h1bernat10n is broken.

(Denton) No work done on this phase,

(Buckhorn) From whau part of the tree was the greatest populatlon
reared? ' _

(Denton) About breast hlgh on the bole in areas cf neavy 1nfcstat-
ion,

(Johnson) Size of trees sampled?

(Denton) Tree sizes in the Rockies run smaller thon Douglas-fir in
Oregon and Washington, Heaviest damage from budworm in dense, even-aged,
pole or sapling stends, or reproduction,

(Buckhorn) Was sampling on dlffcrent parts of the trees comparable?

(Denton) Heavier overw1ntor1ng populations werc found in the rough-
ened bark of the lower bole, Limbs were smoother than those in Oregon
hecause of the smaller average trce size and, consequently, contained
fewor hibernacula, '

: \Furnlss) And nOwW, the budworm probler in the Centra1 Roeky Mount~
ains, Dr, Wygant reporting. : ,

(Wygant) Spruce budworn infestations in Douglas-flr standsin parts
of Colorado have subsided since the 1944-U5 epidemic., In South Dakota
the pondernsa plnc forn of the budworm declined from epidemic to endemic
status in 1 year, 3Budworn infestations in New Mexico seem to move from
area to area with no damage., Little demage in the region from budworm
except in one 5,000~acre tract of white fir which was successfully
treated in 1950 by aerial spraying, No budworm research being done,
| Tres nortality in Douglas-fir budworm~infested stands has occurred from
follow-up infestations of the Douglas~fir becetle, Most outbreaks of the
beetle were stopped by excessive wintcr brood mortality in 1950-H1,
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(Lindsten) What controlled the budwom naturally?

(Wygant) Heavy moth flights were reported near Pueblo, Colorado
in 1945-46, but no cggs were found, In 1945, zevere late spring freeze
killed now Pouglas-fir growth back 1 inck and cffectcd 80 percent bud-
worn nortality, The central Rockics is a dusirable region for budworm
research because of localized outbreaks and short duration of cutbreaks,

(Struble) Any record of wudworn-caused tree mortality?
(Wygant) Yes, but no estimate of how nuch,
(Hopping) Any nass moth flight records? (o)

(Furnigss) Mr. L, W. Orr will report on the budworn in the Inter-
nountain Region (Utah, southern Idaho, southwestern Wycnming, castern
Yovada, western Sclorado, and northern Arizona), '

(L, W. Orr) PFirst record of budworm outbreaks were from the Salmon
River country in Idaho in 1922, Since then there has been lots of defol-
jation but little tree killing from periodic outbreaks, Douglas-fir and
Abies nmost cormon hosts, but Engelmann spruce is a host at the Grand
Canyon in Arizona,. No control has been attempted because of low host
tree values, No research, .

(Furniss) Ur, Keen will report on budworm in California,

(Ecen) No budwornm prcbtlem in region except in the Warner Mountains
in the extrene northeastern part of California, Outbreaks reported there
in 1921~22 and again 4in 1950-51, apparently coinciding with outbreaks in
other parts of the Pacific Northwest; northern Bocky Mountains, and west—
ern Canada, o '

(Furniss) gpruce Pudworm was found in every Douglas-fir or Abies
stand in Oregon and Washington during 1951 except those in the Olympic
Peninsula, No new dead tree arpas were found in the 1951 survey, Of
2,578,000 acres infested by the budworm in Oregon and Washington in 1951,
927,000 acres were sprayed. Areas not sprayed in 1951 included 1,569,000
acres of light epidemics (no trees dying), and 82,000 acres of heavy
epidemics (trees dying). The 1951 survey indicated that the aerial spray-
ing opecrations of 1949, 1950, and 1951, in which a total of 2,130,865 acres
was sprayed, had a narked effect in reducing the areas of budworm infest~
ation and in preventing wholesale killing of valuable forest resources.

On nost of the 1,650,600 acres of epidemic budworn infestations remaining,
the situation is generally favorable, On nost units the {rees can with-—
stand fron 2 to 3 years of additional defoliation, Control planning now
is sonewhat of a ganble on how long the epidenic will run, The 1951
cooperative budworn accomplishments include: (1) conpletion of the aerlal
survey covering mos% of the 49 nillion acres of forested lands was done

in 202,3 hours of flying time, (2) 399 mandays were expended by 123
individuals participating in the ground survey, (3) 3,474 sample plots
were oéxanined in lightly irnfested arcas for the presence or absence of
budworm,

Canadians are studyling the effects of disease on budworm control
and, in the East, of silviculturel methods. Latter study would be
difficult in the West because of the nuch younger tree age classes
infested, '
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(Chamberlin) Has changing to pure spruce in the East affected bud~
wornt populations?

(Beal) Pure black spruce stands in the Fast are resistant to bud-
worn attack,

(Grahan) Silvicul turists may object to growing pure spruce because
of increasing soil 1nfert111ty under spruce forests as found by Buropean
foresters.

(Furniss) Control of budworm by forest ranagement practiceé would
be difficult in the West because of varying host type conditions,

( ) Whon should control of budworm infestations be considered?

(Eurniss) Spraying progran was not approved:for Oregon-Washington
areas until excessive tree killing appeared imminent the next feeding
‘season, This policy based upon lack of previous experience and of
definite cyclic tendencies of budworn infestations in these areas.,
Land-nmanaging agencies decided not to gamble, but to spray. .

(Denton) Won't spraying have to be continued once it is begun?

(Furniss5 Yes, to some extent, BRe-infestation would be imminent
in sone cases, Iland-managing agencies in western Oregon chose %¢ con-
tinue spraying to protect benefits of previous work,

(Keen)‘ Isn't trend of budworm in 1952 returning to status of out-
breaks in 1947? (Yes, good 1liklihood.)

(Kinghorn) Do timber values influence the priority of spraying in
Oregon? (Yes; example, western Oregon,)

(Denton) Budworm spraying priority is very high in fir stands
nanaged for Christnas trees in Montgna, Even one year of defoliation or
partinl defoliation would be disastrou's and would keep trees off the
market for 3 to U4 years if no further defoliation occurred,

(Richnond) Budworn control in Christmas trce stands would have
nany aspects of fruit orchard sprqying. killing of parasites, increase
in scale insects, etc,

(Furniss) Will Dr, Beal tell us of some of the results of the bud-
worn control tests at the Beltsville, Maryland, forest insect laboratory?

(Beal) Tests are noved into the field each gurmer: New York,
Quebec, Maine, Recent studies have been concerned with minimum dosages,
degree of spray atomization,‘wnd tining of sprays, Data from 10-acre
plots with 25-acre barriers, Spray particle sizes tested were (1) fine,
80 nicrons; (2) medium, 150 microns; and (3) coarse, 300 microns, Med-
iun~gized particles proved best, DDT at 1 pound/acre gave better results
than lighter dosages. Spray applications against older larval instars.
nore effective, Eastern test results indicate less budworm mortality
from spraying than that attained on the large~scale Western spray jobs,
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THIRD PROGRAM SESSION
(Tuesday, November 27, 9:00 a,m,)

Chairman Richmond introduced Dr, Avery S, Hoyt, Chief, U, S. Bureau
of Entomology and Plant Quarantine, Washington, D, C,, and Mr, Warren V,
Benedict, Regional Director (of the Bureau), Western Region, Berkeley,
California,

Ecolozy of Bark Beetle Outbreaks
(Dr, Calvin.L, Massey, Moderator)

(Hall) Studies in northern California started in 1939 by the
Berkeley forest insect laboratory show relationships between the bark
beetle hazard ratings of various ponderosa pine stands and certain clim-
atic factors, Seasonal precipitation was significant, that between April
and June especially so, Seasqnal amounts totalled 19,4 inches in low
hazard stands, 15,0 inches in very high hazard stands, Avera ge April -~

June air temperatures were 56,6° ¥. on low hazard areas, 62,9° ¥, on very
high hazard areas, 4vailable soil moisture was significant, phloem

moisture showed some significance. It was found that individual ponderosa
pine trees may be more resistant to attacks of the western pire beetle in
the spring and less so in the summer, In D, brevicomis brood production,
the Risk IV trees (most susceptible to attack5 of the ponderosa pine risk
rating system contained 7-10 as much per square foot of bark surface as
Risk I (least susceptible) trees,

Ips confusus cannot kill pole-sized ponderosa pine trees during its
first summer generation, Maintains itself then in slash or tops of '
larger green trees, Habit may be agsociated with phloem moisture whick,
in late summer, averages 250 percent at the lower bole, 150 percent in the
midbole, and 125 percent in the top, 1. confusus apparently prefers less
phloem moigture, hence its top—kllllng habit or late summer .attacks on
green trees, Ips outbreaks are associated with deficient spring pre-
cipitation, 32 to U4 Ips generatlons per year in study area.

(Struble) Low air temperatures during Ips development lengthens
the development period and increases brood mortallty. Excess phloem
moisture limits brood development,

(Gallahan) Any relationship between amount of pre01p1tatlon and
percentage of phloem moisture?

(Struble) Yes, Trees on better sites have greater phloem moisture,
Concerning the habits of I, confusus, adults emerge from slash in mid~
surmer to attack ponderosa pine reproduction for feeding purposes,
Attacks average 500/sqnare foot of bark surface, Population in reprod-
uction often completely wiped out by woodpeckers., Broods developing in
slash do not mature because of fungl development in phloem robbing larvae
of food.

(Chemberlin) Attacks on reproduction an attémpt to raise brood?
What tree diameters?

(Struble) No brood is attempted, attacks for adult feedlng only,
Trees average -6 inches in diameter,
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(Richriond) What is the relationship between I, confusus and D,
breviconis? E

(Struble) Top~killing Ips attacks of ton precede mid- and lower-
bole D, brevicomis attacks, the topkilling apparently serving to’ attract
the 1atter. Ips can kill pondercosa pine trees up to 24 inches d.b.h.
Ips also often attacks trees following initial basal attacks by D,
breviconis.

(Hall) In Leke County, California, D, brevicomis attacks followed
initial Ips topkilling attacks in 194 of 200 trees examined in 1948,
Trees were Ips topkilled only in the spring and later in the summer were
attacked by Ips and D, brevicomis.

(L. W, Orr)» What effects does slash disposal have on Ips?

(Struble) In one study in central California unlopped slash
attracted most 1, confusus attacks. Handpiled slash prevented success—
ful brood developnent.

(7, J. Orr) Slash composed of 2—3 tree tops/acre created no I,
. oregoni problem, This Ips controlled in slash by (1) hot logging,
(@) keeping logs away fron reserve trees, and (3) piling of slash along
roads because of State 1aw.

(Struble) Lopplng tops keeps phloen noisture hlgh in bole sections
thus deterring I, confusus attacks or brood developnent,

(Whiteside) Oregon studies indicate that slash laid down certain
tines during the year prevents the buildup of I, oregoni., Could this
effect be nullified by certaln clinatic behavior?

(Hall) Probably so. Ips p0pulat10n buildup largely affected by
sporadic cutting frop April through June,

(Struble) No I. confusus activity has been observed above 4,500
feet in elevation in Galifornia.

(Buckhorn) I. oregoni activity observed above 5 000 feet in ele~
vation in Oregon,

(L, W, Orr) Kaibab Platesu in Arizona (elev, 7000-8000 feet) had
Ips outbreaks in 1951,

(Hopplng) A study of the relationship of climatic cycles and bark
beetle activity was carried on between 1920 and 1935 in Alberta, There
are no important bark beetle infestations now during the present wet
clinatic cycle.

(Beal) Are bark'beetle outbreaks in Canada related to dry periods?

(Hopping) Yes, Largest bark beetle outbreak in British Columbia
occurred during the period 1920-35 coincident with a drouth,

(Beal) Studies of the Black Hills beetle and Douglas-flr beetle
in Colorado showed that 9 out of 13 outbreaks built up during periods of
precipitation deficiency and subslided when precipitation returned to
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normal or above, Not conclusive, for no one factor such as precipitation
alone governs fluctuations in beetle activity, Iun Texas, for instance,
the current widespread epidenic of southern pine beetle came during a
period. of-. abnornally heavy precipiltation -~ almost tantamount to surface
flooding, Cyclic teadencies of tark beetle outbreaks are apparent in
nany cases regardless.of the prescnce or absence of supposedly regulat-
ory factors, 4An exanple, Dendroctonus terrebrans, normally confining

its attacks to stumps of southern pines, killed nore green pine timber
in the southeastern U, S, than all other bark beetles combined,

. (Hopping) We can't stretch the knowledge of one insect species too
far, It may prove to be. another strain in sone other locality and ex-
hibit different habits, :

‘ (Massey). Exténdedldrouth in New Mexico may be assoéiated,with.many
dead larvae of Dendroctonus convexifrons now being found,

(Callahan) Tree vigor is indicated, but we have no real knowledge
of what attracts bark'be@tles to certain trees, Oleoresin content and
piltch exudation pressare nay be contributing factors, Ips cannot attack -
where pitch flow is abundant, Studies now at Berkeley of resin product-
ion and its effect on the pos1t10n of bark beetle attacks in trees.

" (Struble) Any evidence of the effects of climate on the Pseudo—
hylesinus outbreak near Mt, Baker, Washington?

{
(Coulter) Ih1s outbreak not definitely associated with climate. | gem
Insects apparently acting in a secondhry capacity with P, granulatus in = | @g?\
base of tree, P, grandls and P, furniss in upper bole, "Root rot,
Armillaria nellea, present in nost infested trees pricr to beetle attack,

(Wright) Studies to detem"lne the cause of excessive Douglas~f1r
nortality in coastal Oregon caused by the Douglas—fir beetle show corre-
lation between rainfall (70 inehes, normal annual) and tree growth,
Nornally dry summers lower the vigor of the trees, Late summer rainfall
affects tree growth the following year,

(Richrnond) Canadian aluninun interests deternmined northern British
Columbia to have best available hydro-electric development site in world
for. planned large-scale aluninum reduction plant, To develop power, an
imnense ares of spruce-balsan-l odgepole pine forests will be flooded to
a maxinum depth of 285 feet in 5 years, ZEntomologists are interested in
the prospects of bark beetle infestations developing in the flooded
timber, none of which will be cut. Plots are being installed %o study
beetle~caused tree mortality abundance annually as the water increases
“in depth, Trap trees will be used to study possidle fluctuation of
beetle population density at specific points in the affected area,

 (Hall) All trees were cleared fron the reservoir site behind Shasta
Dan, California, prior to flooding, The only bark beetle~killed trees.
were those along the edge of the reservoir's high water level,

(Johnson) A nuniber of large 195 1~kllled ponderosa plne trees were i;ébv'*"x
exanined on the Kootenai National Forest, Montana and all were found to % 2
be flooded by beaver dans to depths of 2 to 3 feet, No bark beetle No B®-~
attacks were observed in the basal portion of the trees,
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{Wygant) Flooding of Engelmann spruce in Colorado by beaver dans

:resulted in soured canbiun and no bark beetle attacks,

~ (Struble) Flooding of ponderosa pine trees a*t Bass lLeke, California,
a reservolir, attracted some Dendroctonus brevicomis and D, valens attacks
in the bases of the trees, but mo brood developed.

(Callahan) -In lﬂboratory studles, bark beetles did not attack trees
with excessive phloen moisture,

(Bvenden) BEcology plays an inportant part in outbreaks of the noun-
tain pine beetle in Idaho's western white pine forests, The forest type
is a temporary one following fires, conseguently it is even—aged, Stands
begin with 12,000-14,000 stons/acre and end with 40-50 stens/acre at
naturity. Most white pine stends are subjected to partial cuttings to
prevent excessive Ribes plant gernmination and consequent blister rust
infection, sunscald, windthrow, and pine beetle outbreaks, Between 80
and 180 years of age, the averags annual stand 11cralent equals the
average annual stand nmortality fronm the pine beetle. Many nature white

"pine forests have lost 75 perx cent of the orlglnal stand volune in the past

2 or 3 decades.

(Richmond) Do you consider the Douglas~fir beetle to be the No, 1
forest pest in the northern Rockies? o '

(Evenden) Yos. Recently increaging fir values have nade it the
problen it is today. o '

(Rldhnond) Any experience. in nana ging interior Douglas—~fir stands?

‘ (Evendon) Douglas~fir nanagenent will be pfacticed on a large scale
when interference fron the fir beetle is assured,

- {Kinghorn) Dougles—fir beetle knowledge also lacking in British '
Columbia, Sore fir beetle outbreaks are associated with logging Operat~
iong ained at the utilization of peeler logs only.

Mountain pine beetle infestations in lodgepole pine in eastern
British Columbia are being studiéd in relation to, soil and tree crown
conditions, In some areas pine beetle brood survives to a height of
only 5 to 10 feet with attacks abgove but no brood, In others, there is
successful brood developnent up to 50—60 feet on the boles, Most pine
heetle outbreaks develop in place,

, (Evenden) Douglas-fir is not a climax type in the interior regions,
Yo scattered Douglas-fir beetle infestations in thrlfty sbands, but stand
gugceptibility doesn't mean nuch during epldemlcs.

(Thonson) The econonty of the interior forests has changed since
World War II, with less valued tree species now nore widely used, Some
narking systems still are responsible for considerable bark beetle losses,
Blowdowns causing additional beetle losses to timber, 4 study is now under
way to evaluate slagh and windthrows as a source of Engelmann spruce beetle
populations in spruce forests, Large diameter spruce appears to be nore
frequently attacked, ' "
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(Wygant) Surveys in Colorado show that (1) the Engelmann spruce
beetle often selects the largest trees in the stands, (2) that the-
stands attacked are pre-dominantly even-aged and overnature, (3) that
the average diameter of infested spruce trees declines 4 inches/year in
prolonged outbreaks, (4) Black Hills Beetle outhreaks dsvelop in dominant
and co~doninant trees in 2nd growth ponderosa pine, and (5) current
Engelmann spruce beetle outbreak is associated with abnermally good pre-
cipitation and tree ring growth, : E

FQURTH FROGRAM SESSION
(Tuesday, November 27, 1:3%0 p.m.)

‘ No formal progran was scheduled for this session so that Conference
_delegates could attend the Pest Control Committee meeting of the Western
FPorestry and Conservation Association, Approximately 35 Conference dele-
zates chose to continue the lonference with an informal program with
Dr, Kenneth Grahan as moderator,

. (Struble) Mountain pine beetls epidemics occurred in 1951 on approx-
inately 15,000 acres of £nd growth sugar pine,  Stands average 300% stems/
scre with trees ranging from 6 to 24 inches in diameter, Dense stocking
rnay be contributing to outdbreak. :

: '(Chambgrlin) What do ycu think of Hopkins.hoéf'selection principle
in this cass? . : -

(Struble); Ds nonticolae prefers sugar pine;'broods'were bred in
sugar pine, energed, and attacked sugar pine despite intermingling pond-
erosa pine trees, R - : . ’ .

(Callahan) Possible to get energing bark beetles to attack trap
logs of different host species but not different living host tree species
oxcept when caged, ) _ -

(Chamberlin) Early tests by Keen showed sugar pine reéred.QL
breviconis dying after being placed on caged ponderosa pine,

(Hopping) Dendroctonus monticolae attacks.spruce occasionally,

(Massey) Engelmonn spruce beetle bred in Engelmann spruce attacks
lodgepole pine readily when this host occurs in mixture with spruce,
No brood is produced in the attacked lodgepole pine trees except in
infrequent cases where the infested trees have been injured by porcupines,
Engelmann spruce-bcetles attacking lodgepole pine do not hibernate in the
duff as they do when attacking E, spruce trees, AR )

(Terrell) Barliest attacks in sone E, spruce beetle infested areas
in Cclorado were in lodgepole pine first, toking 6 percent of the pine
stand, while few attacks occurred in E, spruce, P

(Grahan) An infestation near Priﬁceton, B, C. in 1933 began fronm
- D, breviconis attacks and ended with D, monticolae attacks; young and
. 0ld trees attacked indiscrininately by both insects,



(Terrell) Yo selective trdits by the Engelmann spruce beetle as

to vigor or class of tree attacked except large diameter trees attacked

(Massey) “Engelmann spruce cannot be cut selectively even if for
beetle control because of danger of windthrowing of reserve trces.‘

(Chamberlin) Any eV1deace of prior E, spruce beetle outbreaks in
Zolorado?

(Massey) Yes, Sudworth in 1909 and Ednonston in 1912 peinted out
previous outbreaks; apparently occurring in 50-75 year cycles,

&) ’ (Chamberlin) Tirst attenpt %o control bark beeties in western U,S,
"o g e wis in the Blue Mountains, Oregon, in 1913-1l4, Control then was against
D, breviconis and D, menticolae in ponderosa pine, lany beaver dan-
flooded trees were not attacked in the control area, ‘

(Callahan) 3Bark beetle attacks now occurring i ponderosa pine trees
/ infected by the needle blight Hypodernella deforn"ns. Sinilarly infected
trees at Lake Tahoe were not attacked.

, (Washburn) Needle blight inFected ponderosa pine treeg in the Boise

* National Forest, Idaho were readily attacked in 1950 and 1951 by D,

] brev1con1s and D, nonticolae; either by one or both species, The needle
blight, or cast, produces tree crown characteristics akin to those of
high risk trees of the ponderosa pine risk rating systen.

H
!
i (Johnson) Similarly blighted trees in eastern Oregon have not been

.attacked by bark beetles, probably due to high noisture content of phloen,
@%%n / ‘(Chanberlin) - 80 percent of Douglas—fir trees in the Coos Bay area
0 B | of Oregon suffer root rot infection and Douglas-fir populations are in-
| creasing in the general area.
i | (Wright) Heavy Douglas=fir beetle p0pula£10ns ererging from 1949-
‘E; windfelled trees are now attacking green trees, Beetle-killed green fir
W Ve, ‘ tinber averaged 1,000 b.n./acre in 1951 in the Coos Bay area, while
W | beetle=killed and windthrowm %irber together averaged 3,000 b.n./acre.
is buildup of Douglag~fir beetle infestations in the northern Rockies
assoclated with windthrow?
‘ifﬁ ;o (Terrell) Yes, also considerable fron logging slash, On large

, outbreak in Cody Canyon, Yellowstone National Park, in 1931 developed -
N Jki;p i - in spruce budworn defoliated trees. Total of 12,000 trees 6~8 inches
’ £ d.b.h, treated, | : ' ‘

(Lauterbach) One golution to the problem at Coos Bay would be the
subgtitution of Douglas—fir for oot rot resistant tree species, such as
herilock, redwood, Port Orford cedar, Selvage of present fir nortality
calls for the development of an adeqpate forest road systen,

(Callahan) DeLeon pointed out an 1nterest1ng root fungus-~bark beetle
relationship in southern California in 1940, Apparently affected by per-
iodic wet and dry climatic cycles, Wet cycles increased Coulter and =

- Jeffrey pine tree nortality from Fones annosus root infections; dry cycles
increased mortality from Melanophila and Dendroctonus valens attacks,
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(Massey) General infesting of Engelmann spruce windfolls by the
E. spruce bsetle isg the generally accepted cause of the present wide~ |
spread beetle outbreaks in Colorado, However, since 19H9 nany spruce
windfall areas in Colorado have not produced abnornally heavy B, spruce
beetle populations, This indicates other factors rmust need be conbined
with presence of windfalls to produce abnornally heavy beetle populations,

(Chanberlin) Any studies to indicate vigor strains of E, spruce
beetle? (Yes.)

(Hopping) What beetle populations rmst be present to produce heavy
infestations in windfall areas? .

(Terrell) A 2-day exanination in 1951 of a 600-acre 19H9 Engelnann
spruce blowdown in Montana showed only 2 E, spruce beetle egg galleries,

(Denton) Exaninations of many 100 percent 1949 blowdown areas in
iontana in 1951 indicated bark beetles were attracted to fringe of the
blowdowns and not to their centers., Might indicate that nomal endenic
heetle populations are insufficient %o fully infest =11 nmaterial in a
hlowdown, -

(Gibson) TUse of bark penetrating ingecticides to kill bark beetle
troods has rapidly "increased 'since the first inconclvsive tests in
California in 1932, Subscquent tests in Idaho develcped effective oil
‘solutions containing toxic agents., MNost successful and widely used is
ODB (orthodichlorobenzeae)—011 solution (1 part ODB, 5 paris Diesel or
light fuel oil), Brood mortality occurs through fumigant action of ODB,
It is sprayed on the outer bark surface of standing or felled infested
trees or on logs until the solution begins to run, Hand or machine
sprayers or ordinary garden sprinkling cans can be used, the latier on -
downed naterial, More recently ethylene dibromide solutions and ermlsions
have been developed and used as bark penetrating insecticides for bark
sestle control, The enulsions have not proved quite as effective as the
EDB o0il solutions. =

(Hopping) Does temperature affect penetration?

(Gibson) No, OB placed during the winter does not kill beetle
oods inmediately, dbut brood rnortality eventually occurs with the
"aﬁent of warn weather the following sprlng,

(Massey) Adding surface active agent (wetting ageﬁt) to an ermulsion
or solution will increase its penetration into the bark,

(Struble) Any bad effects of EDB on nan?

" (Massey) Colorado studies in 1951 to deternine this not yet completed,
U,S. Public Health Service has asked all users of chlorinated benzenes
\ODBf to cease using it because of its toxicity to man, Use of ODB by
the U,S, forest insect laboratories has given no {11 effects to persons
after 10~12 years use on bark beetle control jobs,
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(Washburn) Human toxic re—-action occurred in gonnection with the
use of EDB in controlling a western pine beetle outbreak in ponderosa
pine on the Payette National Forest, Idaho, in 1951, Symptoms: Legs
swollen from contact with EDB-saturated clothing, one case; two other
slight skin burns reported from same cause,

(Magsey) Most ﬁumiéants are irritating to skin through contact,
not by fumigating action, Some persons nmore susceptible to toxic
reaction than others,

(Charberlin) Any cost advantage in using EDB over ODB?

(Massey) EDB, 35 cents/ pound; ODB, 9 cents/ppund, Takes 8 pounds
ODB or 13%~3 pounds EDB for -comparable control results, Wetting agents
used with EDB are costly, however,

(Gibson) Prelinminary tests with EDB solutions and erulsions indicate
successful penetration in Douglas—fir bark up to 3 inches; solutions
slightly better,

(Struble) Any EDB used on ponderosa pine bark?

(Massey) Yes, solutions and enulsions against Black Hills beetle,
Also by Ogden laboratory against western pine beetle,

(Denton) Will ODB sprays kill green cambium?

(Maésey) Yes, in case of Engelmann spruce beetle in E. spruce in
Colorado, Not known whether the 0il carrier or the ODB itself did the
canbiun killing,

(Barr) EDB emulsions kill cambiunt? (Yot known,)

(Massey) Tests in Colorado with fluorescent compounds in spray
naterial and "black light" illunination show insecticide penetration con-
centrated under bark fissures and bark heetle entrance holes,

(Chanmberlin) A4ny Ips in EDB-treated ponderosa pine in Idaho?

(Washburn) Yes, many attacked af ter spray treatnent, Some mortality,
but not definitely attributed to EDEB,

(¥inghorn) Laboratory tests with Ips in lodgepole pine showed good
control of adults but not so with larvae when using EDB (1 pound to 5
gallons of mix), ODB, DDT, Chlordane ermlsions.

(Terrell) Were exaninations nade too soon after treatnent? Lethal
" action of ODB often very slow. {Probably so),

(Massey) Sounds like dosages were too light,
(Struble) How soon can control effect be determined? g

(Massey) With ‘ermlsions inalaboratory, after 2 weeks, Depends
upon weather in the field; sooner if warm, later if cold, EDB emul-.
sions, to be effective, must act against the beetle broods within 2 hours,
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after application. Consequently, very cold weather during application
linits penetration and funigant action and may nullify control results.
May have to linit use of EDB emulsions to sumner months,

(Terrell)  Type of water-affect the potency of ermlsions?

(Massey) Hard or soft water, no difference, Wetting agents always

(Kinghorn) Any trouble:mixing'emulsions in the field?'_(Nou)‘”

(Hopping) Will EIB or ODB affect borers? (Don't know.)

(Massey) Use of EDB solution, at a saving over ODB solution of 5
cents/gallon, would have saved the Colorado Engelmann spruce beetle
control. project $50,000 if the EIB solutions had been developed in fine

to have been used,

(Terrell) What arc tne mixed weight cormparisons between ermdlsions
and oil solutions?

(Massey) EDB enulsion equals the_weiéht of corresponding amount
of water, but is heavier than oil solution, O0il solutions easier to
spray on standing trees than emulsions,

(Question) Can tries with wet bark be sprayed to secure effective
control? '

(Massey) Yes, with ODB oil solution, not with emulsions,

(Callahan) Can green trec trunks be spréyed to prévent bark beetle
attack? .

(Massey) Yes, with 2 percent DDT emulsion,
(Chamberlin) Sane enulsion is also used in Bast td prevent eln
bark beetle attacks., Residual effect lasts for 2 years,
FIFTH PROGRAM SESSION
(Vednesday, November 28, 9:00 a,n,)

Forest Insect Surveys
(Jack W, Bongberg, loderator)

Bongberg opened the.sessibn with a brief outline of the inportance
of surveys in western forest entowolosy. Ricknond called upon to discuss
Ganadlan insect surveys, ) '

(Richnond) (Ains of surveys in Canada and ‘the present status),
Canadian surveys are principally a large-scale ecological study aining
to obtain an overall survey of all insects in the forest to bBuild up
information on abundance, life history, and natural factors, In 1952,
an insect disease survey was incorporated into the inscct survey proper,
Disease technicians from the new Sault Ste, Marie disease laboratory
handle laboratory and field phasecs of the work, ZForest insect rangers,
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year—round enployees, operate in geographical districts under the super-
vision of technical foresters., Ranger collections are made by forest
types and other subdivisions, ' S

(Beal) How is forest tree disease infornation worked into the
insect survey?

(Bichriond) BRangers work under the direction of pathologists,
Additional characteristics of the insect survey: (1) Porester in charge
of surveys cooperates on research programs, but his main job is the survey,
(2) surveys not especially concentrated in large epidenic areas, (3) any
additional surveys needed in epidenmic areas are handled by special research
crevs,

(Buckhorn) Is sampling carried t¢ all geographic locations?

(Riehmond) Survey attenpts to sample all foreet types in each
dlstrlct.

(Hall) How are bark beetle infestations sampled?

(Mathers) Rangzers record location of outbreaks. Insects are
collected and identified in field, The number of red-tops and green
trees.

(Richrond) British Columbia is very difficult o survey, Coastal
forests are dense, extensive, and with very few roads, 4 shoreline of
1,000 nlles is covered by boat in 2 years,

(Wear) What percentage of timber type is covered?

(Richrond) About 50 percent.

(Struble) Any aerial surveys conducted in B, 0,7

(Richmond) Yes, in connection with spruce budworm infestations.

(Bongberg) What appro riations are made by the Dominion for forest
insects? (4bout $1,000,900)

{Richmond) About 50 percent of British Columbia allotment is for
SUTVEYS,

(L, W, Orr) 1Is it possidble to use'indicator insect species to fore-
warn increases in abundance of major insect species?

(Richmond) Yes. Recent hemlock looper outbreaks on Vancouver Island
were preceded by increases in black-headed budworm populations, Past
records indicate the latter species appears immediately before looper
outbreaks, Surveys this year indicate & tremendous looper infestation
may be brewing despite a lack of loopers in present samples, More
defoliator 1nfestat10n cycles are needed to definitely prove this
assoc1ation.
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(L. W, Orr) Do rangers send all coliected 1nsect naterial in fo
1aboratorles for identlflcatlon?

(Richmond)"Yes. A total of 6,500 collectlons were received at the
Victoria and Vernon laboratories in 1951, Rangers can identify about
2/3’of the collections correctlv. ' '

(Question) What is the purpose of renrlng out the insest nater1a1
collected in the surveys?

(Richnond): To identify species, deternine the Llfe hlStOT*GS, Qnd
study the pmra31te—dlmease conplex.

(Beal) (U,S, ains and status) Forest Peot Control Act prOV1d
surveys other than -insects:  white pine pole blight in Idaho, oak wiit
in Arkansas, newly intrcduced larch canker in the northeastern U,S,,
nistletoe surveys in southwesteru U,S, The forest insect surveys ia the
U,S. are not comparable to those of the Canadians, nore a measure of
gpecific outbreaks, Bureau of Entonology and Plant Quarantine: nersonnel
is inadequate to cover all Fforested areas, hence the ain of the U5,
surveys is to educate and obtain the assigtence of many survey cooperat-
ors, Funds now avallable for new survey headquariers to fill in scne of
the gaps in the present coverage (Texas, New Mexico, Alaska), A plan of
forest insect survey activities was outlined by a study cormitice at the
special forest insect survey school operated at Fort Collins, Solorado,
early in 1951 by Division of Forest Insect Investigations of the Bureau
of Entomologzy and Plant Quarantine, The pian, with some slight modi-
fications is being considered as a guide for the Division's 11 forest
insect field laboratories throughout the U,S, Br*efly, it stresses the
responsibilities of the laboratories in carrying out provisions of the
‘Forest Pest Control Act relmtlng to insect outbreaks, Three major types
of forest insect surveys are defined and reconnended for use by all labor-
atories: (1) detection, (2) reconnaissance, and (3) apuralsal surveys.

) (Chanberlln) The nonthly insect pest survey report of the Bureau,
prepared by the Insect Survey and Information office in Washington,
D, C, should include rore forest insect information, Could be very use-
ful to schools, Oregon State: Gollege 1s now Fettlng nonthly 1nfornutlon
for this survey report.

(Beal) Items submitted by forest insect laboratories adnittedly
is sporadic, dependlng 1argely upon the entha31asn of the workers at
the 1aborator1es.'- '

(Lauterbach) Could a disease3survey be incorporated with forest
insect surveys?

(Beal) Yes, but-pathologiets for this work are probably not avail-
able now, - ' o ' ' S

(Terrell) Many extra duties have been added to the work of the
forest insect survey crews at times thus riaking it difficult to galn
adequate .coverage of large areas in the survey program,
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(Buckhorn) On recent forest insect aerial surveys efforts have
been made to nap fungus diseased areas such as white pine blister rust,
larch blight, fir needle cast, and pine necedle cast, The causal agent
in each case has been determined from subsequent ground checks,

' (Furniss) Many areas of fungus infection are relatively easy to.
detect, Therec are nany opporitunities to incorporate pathologists on our
insect. surveys, but too many non-entomological objectives seriously inter-
fere with the insect survey objectives,

(Richrmond) If large outbreaks develop, entonmclogists may often be
enbarrassed by a lack of information during its buildup.  North end of
Vancouver Island is being covered by the lumbering indusiry using
approved survey nethods to make certain no.outbreaks get out of hand
before being detected, All information is submitted to the Victoria
laboratory, In B, C, it is almost impossible to be sure insect cutdbreaks
are not present,

(Evenden) The problerm of detecting outbreaks in their early stages
presents a problem, Shall the entomologist reconnend control of a few
trees or acres at a high per unit cost or wait until nore trees or acres

~can be treated at a lesser per unit cost?

(Furniss) Possible solution to this might be (1) to apply control
when the outbreak is on the verge of causing economic damage or (2)
while the outbreak is still in the small tree group stage (for bark
beetles) or small area stage (defoliators), The tining of nany of our
control rgcommendations actually is based upon econonic considerations
though we recognize the prinary entomological basis for then,

(Evenden) (Integration of Canadian - U,S, surveys). Integration of
"the Canadian and U.S.. surveys has not been highly developed because of
the primary difference in objectives, The Canadians conduct true insect
surveys, the Americans insect damage surveys. The Canadians o year-to-
year survey by areas regardless of outbreaks, The Anericans are apt to
nodify their annual surveys to follow current outbreaks, The Canadians
have their bi-tonthly printed reports which, incidentally, are most
helpful to the Americans, No such reportlng procedure in the States,
The need is great for more interchange of knowledge and information
between the two countries, The first step nmight be an American publicat-
ion sinilar to the Canadian bi-monthly insect report.

| {Beal) The Division is naking a start in this direction with a
nineographed econonic survey report of nationwide forest insect condltlons,
This appears once a year for the present, :

(Chamberlin) Why not resurrect the 0ld insect newsletter which the
Division used to publish? The colleges and universities are definitely
in need of the information it contained, The forest industry would also
welcone the information,

(Beal) There is indeed a lack of information being made available
to the colleges concerning the work of the Division, The holding up of
infornmation for publication nay be one of ths reasons,
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“(Chanmberlin)  Oregon State College has received much good inforn-
ation fronm the Bureau's forest insect laboratories, information which
has helped in the teaching of forest entomoloay, . This Conference could
facilitate the interchange of slides,, notion pictures, work specimens,
etc,, between the insect laboratories and the schools as an aid in
teaching, In this respect, the Conference could well afford to devote
one session of the 1952 neeting to the teachlng of forest entomology in
‘ the colle*es and unlver31t1es.

Forest Insect Survey Researuh :

(Whlte51de) A 1a1ge series of 640— and 320—acre sanple plots have
been the basis of bark beetle surveys in Oregon and Washington, sone
going back to 1920 in Oregon., Plots cruised annually for a neasure of
insect-caused tree mortality, but information on the types of +trees
killed led to the ‘developnent of the Keen susceptibllity classification,
10-acre plots now used in cutover lands to neasure tree mortality follow-
ing various cutting methods. Data from thesc plots has sometines suggesten
changes in management plans and tinber marking rules, Other uses for the
320-acre plots: insect area hazard zonation, studies of the relationship -
of bug loss to stand composition, density, and growth, and volume tables
for 1nsect—kllled treesn

(Furnlss) DeIollator surveys are usually mede to show when and
where to begin control and when to terminate it, There are reduced

~..opportunities for research data in the present makeup of defeliator

surveys, but they do help detect new problems (larch budworny, aid in
evaluating old problens to justify new research, and record the rise and
fall of 1n¢estat;ons for -correlation Nlth natural factors,

(Jaenlcke) Referrlng agaln to the 3£0~acre plots use& for years in
the Orcgon bark beetle surveys, it is fortunate that from the beginning
the Forest Service adninistration, principally E.~E._Ghr€er“who;headed
Tinber Managenment for nany years, approved the inclusion of ecertain
neasurenients of research value fron the Bureau's survey plots. As a
result, these measurements becane the foundation of many eufting praci-
ices in Forest Service Region 6 (Oregon-Washington)., Untfl recently, .
Forest Service timber sales ained .at 80 percent cut in ponderosa pine,

.-The present lighter cuttlng policy stens from some of ‘the information .

obtained from the plots, Much geod knowledge of forest insect problens
- has been gained by Departnent of Interior (Bureau of land Management,

" Indian Serv1ce) and State and private foresters taklng part in the »nlot
SUTVEYS, ~

(Vhiteside) Without the help of the Forest Service, principally
through Mr, Jaenicke, the plot survey system could not have been main-
tained in recent years, Men who in: the past were part of the plot
survey crews are now among the best 1nsect survey cooperatorr in the
region, : : S

- {Thonson) (Discussing the research value of the Canadian forest
insect surveys)., Previous to 1949 survey information from outside
cooperators was of little research value, Since then survey nethods



~30-

have been developed to yield pértinent data for easy use in interpreting
the status of infestations for control needs. Tho data also yield inforn-
ation of research value: (1) distribution of insect species, (2) host
trees, (3) parasite relationships, and (4) biotic factors including such
things as forest type, stand formation, age, conpos1tlon, exposurec,. slope,
elevation, aspect, and hlsto“y. . :

Another survey research problen is the method of quantatively sarp-
ling spruce budworn, loopers, and other defoliators, Defoliator insect
hazard has been indicated since 1937 and high hazard areas are set up
in cutting priorities, Difficuit, however, to pinpoint every outbreak
and to note insect concentration and flequency of occurrensc,

(Beal) Are logging cpsratlons flexible enough to nove into an out~
break qulck enough to effect control?

( Richnond), Depends upon the 1ocat10n and nature of nearby'operations,

(Johnson) Any indices cxcept past outbreak hlstory used for defol-
1ator hazard? (No.)

(Barr) Are th@ insect specimens obtained.fron-ths survey kcpt?

(Thomson) Yes, They are reared for identification, for evidence
of -disease or parasites, and placed in Doninion or laboratory collections,

’ (Massey) Yo provisions for sampllng bark beefle parasltes under this
nethod? {No, bssng developed now.,) : -

(Terrell) Western whlte pine vigor class1flcmt10n, soon to be publi-~
shed, has much of its bas1s sron 1nformat10n obtalned dquring bmrk beetle
surveys in Idaho. .

(Hall) Ponderosa pins rlsk rating systen developed fron. surveys?

(Bongberg) Yes, developed as reflnenents of Person's, Keen's
Dunning's, and Pearson's work on tree vigor and insect host selectlon.

- (Wygont) (What resea"ch is needed in surveys) Prlmary objective of'
insect surveys is not always on a number of infested trees per unit basis,
There is often a need for qualitative data to predict trend changes, popu-—
lations, etc, Research needed now in better ways of sampling populations,
May need 2 surveys, a fall and spring survey to indicate last minute changes
before control, Much information of this sort does not fall within the
scope of present Forest Pest Control Act surveys.

(Beal) Surveys were a distinct Bureau function until the adoption
of the pest act. Some criticisn has come from the outside that pest act
survey funds were being used for research, Bducation is needed to show
the positive tie between research and surveys,

(Johnson) Little research value is obtained from sporadic surveys,
Greatest research contributions have cone fron survey systens enploying
rnore or less permanent sanples,
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- (Bongberg) The 1952 forest insect survey in California abandoned
pernanent. sanples, .The data coning fron survey cooperators was suffi-
cient to point out active 1nfestat1ons, but no data of research beneflt
were secu*ed : o _

STXTH PROGRAM SESSION
(Vednesday, Wovember 28, 1:30 p,m.) .

Forest Ineect Surveys (con,.)

(Hall) (Ground plot sampllng for bark beetle control) Ground.
sampling methods depend upon the infestation habits of the bark beetles
being surveyed, The intensity of sampling (size or number_of. plotb) F

increases as the size of the sampling universe dec“eases, Estimates of.
the average amount of beetle~caused tree mortality are good for, national
forests in their entirety,. but not so good for small units w1tH“the
forests, Estimates are therefore expressed along with a standard error
(estimate plus or minus so much), Western pine beetle surveys in Calif-
ornia at one %ime used 320-acre sample plots., In 1938 some were sub=
divided into smaller units for statistical-analysis, In general, estim- |
ates of the number of trees or volume per acre killed by beetles 1ncreasedE
in accuracy as. the size of the plots diminished until a plot size of 5 . Q
-acres was reached, As a practical example, the sampling of a 20C,000-~
acre tract to.obtain estimates of ‘beetle—~caused tree mortality could be .
done with 70 flve~acre plots at an accuracy of & 15 percent at the 95 .
percent level Against this would have to be considered such things as
"uravel time between plots, cruising time on the plots, The larger 320~
acre plots of ten contain non-uniformities in stand structures and hence
are not truly representative when not stratified for sampling, - Smaller
plots usuallf”ﬁbre uniform in stand make-up. Long, narrow plcts are
more rellablewsamnles than equare—snaped plots,
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(Terrexl) The 1951 vurveye in the northern Rocky Mountalne utllized
statistical procedures decided upon at the Division forest insect survey
school at Fort Collins in January. Using long chain-wide strips for
sampling units, satisfactory results were obtained where epidemic bark
beetle conditions prevailed, Estimates of the number of trees currently
attacked were within 25 percent plus or minus usirg 5 percent strip cover~
age on areas larger than 2,000 acres, Where tne infestation was light
the plus or minus variation often reached 100 percent.,

(Wygant) Engelmann spruce beetle surveys in Colorado employ 1/10-

_acre plots every 2 chains on a true grid gtrip system of -sampling to get

' uhe estimated number of currently infested trees in any area, Fred
anght's work (Entomologist, Fort Colling laboratory~P,C.J .) indicated
variations in intensity of sampling for different infestation and stand
conditions, In 1951 a test Black Hills beetle survey was run in which
every infested tree was mapped in place on a number of areas varying in
size from 1C0.to UO0 acres. Various kinds and intensities of sampling
were tried to determine the most effective method, Sampling light infest-
ations ig a problenm, but not too important,

——



(Washburn) Statisticel procedures recommended at the Fort Collins
school were used in 1951 for Black Hills beetle surveys in ponderosa
pine in Utah, On one 50,000 acres, every infested tree was located on
aerial photographs for sampling tests, Fifth-acre line plotg were used
to estimate the number of ponderosa pine trees currently infested by
the western pine beetle on the Boise Wational Forest in 1951, The
number estimated by this means checked out very well in terms of %rees
treated in subsequent beetle control operations,

(Mathers) (Ground plot sampling for defoliators). More permanent
sampling plots probably are needed to determine the statistical accuracy
of defoliator insect surveys., Canadian insect rangers cover too large
an area to enable them to get to the same plots at the same correspond~
ing time each year. Many zero (no insects?-samples of defoliator insect
populations are obtained when using tree branches as samples, Technique
of sampling now used consists of beating 3 trees on to collecting mats
at each sample location, Improved beating techniques have been developed
for this job, Sampling is on a forest type basis, not so much on an-
area basis. ' : - S

(Wright) Sempling gpruce budworm populations in Oregon is done by
meang of series of 10 marked sampling stations on -compass lines, Four
15=~inch twigs are taken at each station for budworm population counts’
before aerial spraying, Process- is repeated after spraying and the
population decrease expresséd as a percentage, Sampling described is for
determination of -control effect, Sempling for research needs is essent- |
ially the same but more intensified, On control jobs the aim of sampling
ig for quant1tat1ve data' on research proaects 1t ig for qualitatlve data.

(Thonson) Are the research benefits from bark beetle survey plots
similarly realized from budworm plots?

(Wright) Permaﬁent budworn sampling stations are to be'used mostly
for parasite studies, They will be maintained after the present epidenic
conditions cease, ' ' :

(Denton) One of the difficulties in sampling budworn feeding-giage
larval populations in the northern Rockies is the difference in insect
development encountered in relatively small dlfferences in elevatlon.
Has this been experlenced in Oregon? :

, (Wright) Yes, it is . a big problen."Studies by the Oregon State

Board of Forestry show that a wide range in the time of sampling is
necessary to overcome this, Best to wait until the naximun feedlng
population is fully developed before sanpl1ng.

(Denton) Budworm sanpllng in the spring of 1951 in Montana called
for stratification to neet varying progress of larval development even
within comparatively small drainages.

(Whiteside) On the QOregon control job, sanp11ng at g1ven stations
was nade daily, This night overcome the (above) obgections.v

(Kinghorn) Would phenological observations have helped the Montana
sarpling?



_.3 3_
(Denton) There wasrinsufficient_time %o make then,

" (Beal) . The Maine budworn sampling poses no problem fron an elevat-
ional standpoint - country flat, Good systematic aerial surveys -have
Been made to record degree of foliage damage, followed by subsequent
ground exanlnatlons. The. ground p01nts are used for larval counts,
later for egg mass counts. Egg nass counts have proven a reliable
indiecation of budworn act1v1ty the following seasoin, Survey ﬂethods
work well because of . good cooperation, - Beglnning in 19¥M mamny. plots,

1x2 chaing, have been used in the New England states to find out what
kinds of trees are damaged or killed by the budwornm, However 1ow bud-
wornl populations since then have linmited progress of the study.

'(L. W' Orr) Vhen 1ow populatlons preva11 estlmates needed for
‘accurate trend deterninations can only be nade at great cost

(Buckhorn) (Aerial sanpllng technlques) ‘Aerial surveys have been
widely used in Oregon and Wnshlngton since the apnearance of large o
- defoliator linsect outbreaks, Sone of the early aerlal surveys 1nclude
those for the:henlock looper in western Oregon (Keen and Beal, 1931)
(Furniss, 1945) and in -Alaska (Furniss, 1946), the Douglas~f1r tussock
moth in northeastern Oregon, 8,000,000 acres, in 1947, "On the latter
survey the tussock noth was found on only 70,000 acres and spruce budworn
on 700,000 acres, The budworm outbreak in Oregon ahd Washlnnton has been
surveyed from the air each year since then,

In 1949, the Oregon aerial survey program aimed to map all insect
outbreaks. In 19591 the aerial survey utilized 220 hours of flying tine
in Oregon and Wosnlngtone Several observer and aircraft combifiations
have been studied, The best - helicopters., & Cessna 170 plane is
operated by the Portland 1aboratory for aerial survey work, Two observers
are best, one for each side of the flight line, Tlight lines 6.niles
apart on grid and contour systens, are. used, ' o

, Preparations to.fly include assenbling of forest type and cultural
naps, preferably to.a scale of 1/% inch to.the. nile, Maps sufficient
for a full day's flying should be used. U, S5, Forest SerV1ce naps
excellent for detall, espe01d11y those based upon aerlal SUTveys,

Maps used on sheeb of Masonlte 15x17 inches, Predetern1ned flight lines

nay be marked on nap, but these not essential, Reference p01nts, espe~

cially forest fire lookout stations, should be located on nap for fllght

reference, .HMap orlentatlon is maintained by tracklng plane S progrees

on map at all- tines, a "must" over unfaniliar areas,  Top of map is.

. kept northward while tracking, Tracking also. valuable for subsequcnt
plotting of flight location, and te indiecate where unflown areas exist,

In napping large infestations fron air use as many topographic ahd

cul tural features as possible; either those on. the ground or on, observer 8

nap, Dot ¢r circle snall 1nfestat10ns.

Tlme norring and afternoon fllghts SO that canyon bottons are sun-~-
1ighted Teanwork between pilot and observers is absolutelv essentlal
for good aerial insect surveys.,

Flight fatlgue is Sllbht on short fllghts. Long flylng dey regarded
as 5-6 hours, Fatigue increased by atnospherlc hage and snoke or rough
air; all increase dlfllculty of mapping and note keeplng. Eye strain
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considerable on iong flights, nakes note transcription in evening diffi-
~¢ult, Poor weather conditions in one area may be entirely localized,
naking noving of survey to different areas necessary day by day.

Timing of aerlal surveys dependent upon nost visible stages of -
infestations to be exanined and upon optimum flying and air v151b111ty
conditions, Observer must be atle to identify infested tree species
and, if possible, the insect rosponsible for the infestation, Symptons
of non-insect tree damage should also be noted (fungus, porcupines,
winter drying, cone crops, flooding, burns, snowbreak, genetlc off-color
of tree follage, beara).

. Tussock noth infestations are the ecasiest to detect besause of the
early tree top damage, ©Spruce budworn infesting young under-storied
trees may often go undetected fron the air until the infestation reaches
epidenic proportions, Henlock looper damage is first visible in lower
tree crowns and so is not visible fron the air until infestation becormes
epidenic, The linits of bark beetle infestations are cf ten indistinct
fron the air because of general widespread dlstrlbuulon of infested trees
even during endemic infestations, Average flying altitude: for defelia
ors, 500-800 feet above tres tops; for bark beetles, 1, 500 feet, Air
speed, about 100-110 m,p.h. (cruising speed of Cessna 170) Ground
check follows aerial surveys where the areas are accesslble.

(Denton) Is there any tendency to overenphasizec the size of small
infestations when observed fron the air? (No.§

(Richmond) Ig this an annual_survey?_ (Yes,)
(Beal) Its features are desirable enough to warrant pernmanency,

(Furniss) The above procedures are highly specialized, The need
is great for considerable training of new persomnel for this work,

 (Buckhorn) Sketch mapping of infestation. adequately outlines its
linits but provides litile guantitative or qualitative data, Quantit-
ative information obtained from the air rust be under control, Special
equipnent, such as a strip viewsr, must be used for quantitative data
obtained fron the air, The viewer is mounted on the floor of the plane
and, by nmeans of a rectangular opening, allows a vertical view of a
deternined arca of ground, which, due to the forward motion of the plane,
is converted into a strip. The evident strip width is governed by the
altitude of the plane and a shutter adjustment on the viewer, The viewer
is equipped with color filters to emhance the discernibility of "red~top"
trees, :

The aerial strip viewer was used in California during the spring of
1950 to determine whether bark beetle-killed trees viewed on the strip
could be "dated", The year of killing was successfully ascertained for
39 percent of the 19&8-k111ed trees and for &5 percent of the 1949~
killed trees,

(Wear) (Aerial photographic sanpling) Aerial photos have a definite
llmitatlon, chiefly in their scale, when used for forest insect survey
work, Their use for the detection of defoliator outbreaks is not feasible
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because of the large=scale cver—all area coverage needed {(photo scale
1:2,500), Other reasons are:

1,) It is physlcally inpossible %o have region-wlde aerial photo-
graphy completed each year when the damage 1s nost apparent, because

a.) To detect light defoliation photography should not extend
nore than a nonth (possibly 6 weeks with no rains or strong winds)
after naxirmuan defollatlon,. :

b,) When comparing the low altitudes of 500 to 1,000 feet
above the tree tops to see light epidenic danage cbviausly extrenely
large scale photos (1:1,000 %o 1:2,500) are necessary,

c») Difficulties involved with such large scale are .

an,) Covldn't cover a large area in number of days
available for good photography

bb,) Bach time the scale of the photos is doubled,
the nunber of photos of a given area quadruples;
also it is difficult %o prepare maps with so
nany photographic prints,

ce.) Actual photography
1,) Turbul%ﬁce at low altitude — tip and tilt. .
2,) Side lap - hard to get proper check points,

3.) Over lap = camera recycling nay not be
conplete, :

4,) ZExposure - slow plane needed to offset image
novenent, thus requiring nore flying tine,

. 2.) Annual large scale aerial photography would require a large
outlay of mnoney -and labor of nany-competent forest entomoleogical inter—
preters to complete the initial detection survey in tine tg follow up
with reconnaissance or appraisal surveys (mostly on the mround) before
the evidence of light defollatlon had disappeared., -

3,) ~Costs, based upon 1,000 square miles of continuous tinbey
area, gently rolling to mdderately steep: :
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Scale Cost/sq. nile Cost/acre
1:20,000 ' $ 5.00 .8 cents
1:18,000 (level terrain) 25 g
1:12,000 9,00 1,k
1:6,000 | 20,00 3, "
1:6,000 12,00 1,9 ¢
1:2,500 , 45.00 7.0 T

Additional cost of preparing maps, interpreting phétos, nininm of
ground checking would be Y4 cents/acre for scale 1:2,500, This would bring
total cost to 11 cents/acre or $70.40/square mile, or $70,L00 for 1,000
square niles,

The average cost of the annual 49 nillion acre sketch=napping aerial
survey in Oregon(described by Buckhorn), including salaries, airplane
‘cost @ $13,00/hour, ground checking cost @ 10 cents/nile, per dien travel
@ $6,00/day, is about $12,300 (.25 cent/acre or 16 cents/square nile, or

$160/1,000 squre niles),

Aerial photos are not satisfactory to depict the current bark beetle-—
killed trees because of the normal lag in foliage discoloration following
their attack, Trees killed in any given year are easily discernible in
aerial photos as early as the sprihg following their attack, in a few
tree species as early the sanme fall, Filnm and filter combinations used
to depict current bark beetle losses in ponderosa pine show that (1)
infra-red film, with any filter, is least desirable, (2) panchromatic
filn with yellow, orange, and light red {ilters are very good, and (3)
color filnm is as good if not better than the best panchromatic filn~
filter combination,

Advantages of aerial photographs in forest insect survey work are:
(1) pernanent visual record of tree mortality, (2) high accuracy tree
nortality data, and (3) savings in tine, nanpower, and cost over ground
nethods,

(Bongberg) Cannot aerial photos be used for drain surveys (BF&PQ
term for forest insect surveys primarily used to record periodic timber
drain (loss in inventory) from insect activity, P.C.J,) on pernanent
ground sanple plots to record the year-~to~year loss?

(Wear) Probably feasible for bark beetle infestations on a strip
or block plot basis if present study of filter~film comblnations proves
successful, The advantage of the photos in this case would be their use
as a pernanent record, :

(Wygant) Are costs available for black-and-white and for color
aerial photos?

(Wear) TFor bvlack-and-white, yes, No larée scale use of color
photos yet upon which to base comparable costs,

(Bongberg) The sarme detail accuracy can be obtained in nany cases
with black—and-white film as with color film, Color filn must be exan~-
ined on a light table, a disadvaniage, Probabls cost differeniial between



.-37...

black and white filn and color filn is not important when considering an
over-all asrial photoss mphlc project. Orne advantoge of color film may
e its abllltJ to detect IOases in the chloroohyll of 1n¢estea tree
foliage %00 sllrht for the human eye to detect,

(Wear) ‘The 1arge gcale aerial photos deened bestlforffbrest ento-
mologists are difficult to obtain because of the ¢loscness of the ground
and the speed of the plane, air turbulence, and tilting of the plane and.
camera., T

(Zongberg) 1In one instance small scale (1:15,000) photos made by
a tumber company in northern California showed the presenge of Douglas—fir
bestle-killed trees plainly enough and in such quantity that logging oper-
ations were shifted to salvage the logs,
(Beal) Have you here in the West considered the use of the dperastion
recorder now used gquite successfully in the eastern T,

(Buckhorn) It has been found difficul’s to adsquately delineate many
infestation boundaries and, hence, to record them on the recorder, Also,
the operation recorder doesn't lend itself %oo readily %o the many host
and 1nsect species encounfernd on many single flights in the West,

FIWAL BUSIFESS SESSIOH
(Wednesday, November 2%, 4 p.m.)

(Chairman Richmond) We will hear the report of the nominating
committee (Jaenicke, I opplnb)g ‘ '

(Jaenicke) The nomination committee nominates the incumbent Chair—
man and Secretary-Treasurcr for an additional term in office during 1952,
The Committee further nominates Mr, Mathers as a Councilor raplacing
iir, Hopping whose 3—year term has expired;

(Elohmond) Are th=we any nominations fron the floor?

(Ha1l) I move that the nominations be closed and that the Secretary
be instructed to cast an unanimous ballot for those nominated, (Seconded
by Chamberlin),

Motion carried,

(Richmond) Mr. Bongberg, will you report for the 1952 progran
committee?

(BongbcrO) The committee (Wright, Kinghorn, Thomson, L, W, Orr,
and Bongberg, Chairman) met this noon and the following suvgu3tlonu are
offered for the progran of the 1952 Conference: (1) one day be set
aside for division of Conference delegates by subject groups, (2) one
sagsion be devoted to problsms associated with the teaching of forest
entomology in colleges and universities, (3) that the theme of the '52
Conference be "the developuent of adequate forest insect control plans,
(4) that the '52 Couference be held in Victoria, British Columbia, in
conjunction w1th the annual neeting of the Vestern Forestry and Conser—
vation Association, ard (5) that, if a 3-day Conference is held, it be
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"held one day either on a Suturduv or Sunday in order to av01d a con-
flict with the W“&Cﬁneetlng. We would apprec1ate your comnents now and
during the coning months,

(Chamberlin)_ I would like to suggest that work specinens be brought
from specific geographic locations and a few hours be made available at
the Conference for their exanination and for an exchange of information
concerning then,

, (Jaenicke) Direct insect control is still very connon, but indirect
control is 1ncreas1ng in use and Dos51b111t1es. The latter needs nore
attention from this Conference.

(Chamberlin) Educational institutions sﬁould'be contacted to assure
attendance of teachers at the 1952 Conference,

(Furniss) Perhaps future Conferences should be planned to cover
fewer topics in more detail,

_ (Bezl) The scheduling of the Conferences in conjunction with other
forestry or entonological nmeetings night allow more nen to attend the
Conference and result in a saving of travel funds where attendance at
the Conference and the other meeting was contenplated,

(Richmond) I would now like to have an expression of the delegates
as to the possible selection of Victoria as the location of the 1952
Conference, (Show of hands, majority favored Victoria, Victoria
selected), Before adjourning, I would like to admonish you to assist
the progran cormittee in any way possible, The comriittee's task is
large and I an sure they would welcome your ideas and help., Yow, as we
close the 1951 Conference I would like to express the appreciation of
all the officers and members to Mr, Furniss and his staff for their
untiring effort in arranging the nmany details of the presgent Conference,
to those of you who came from distant places, ‘and to all who partici-
pated so generously in the Conference progran, May we all neet together
again in Vietoria next year! I hereby declare the 1951 Conference
adjourned,

(Conference adjourned at 4:U5 p,.m,)

Mimeograph stencils prepared by: Mimeographing done by:
Migs Violet L, Barber North Idaho Junior College
Clerk-Stenographer ‘ Coeur d'Alene, Idaho

USDA Torest Insect Laboratory
Coeur d'Alene, Idaho
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