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buring 1945, the Staff of the Vernom Forest
inseet Laboratory has continued the forest inseet survey,
covering all of British Columbia, includi ng the coustal
region which is under the Jurisdiction of the Victoria
Laboratory, as well as the National Farks in Albverta,
Other investigations included the spruce budworm in
verious parts of the Interior, the lareh sawily in the
scuthiern Interior, the hemlock looper in the Big Bend
region, and the mountain pine beetle and lodgepole pine
needle miner in Eootenay, Banff, and Yoho Fational Parks,

‘ _ Hembers of the Vernon Staff cooperated with the
Belleville Parasite Laboratoery in carrying out extensive
colleetions of spruce budworm parasites in the Lillooet
district. '

in the spring the Vernon staff was augmented
by the addition of two forest insect rangers, 5, H,
rarris and G, M, 5, Cowan after the summer field work
ir., Covan transferred tc the War Time Frices and Trade
Deard. iIn the fall, CeV,G.liorgan tronsferred to the
Vernon fruit Insect Laboratory.

Carrying on the work was made more difficult
by these losses as well as illnesses of several of ficers,
fransportation hes been another difficulty which, it
is hoped, may be remedied in 1946,



PERSONNEEL
of the
VERNON FOREST INSECT LABORATORY.

Geo.R. Hoppipg = Agricultural Scientist (IIX1) in Cherge

W, G, Mathers - ¥ " (11)
¢, V. G.dorgan - “ hgsistant (now in

Fruit Inseet LaboRmtory)
S, H, Parris = Forest Insect Ranger (1)

G, B, 8, Cowan - " " * (1) (now in
Tk rlraB ® )

Miss R, Peckingham = Stenographer (II)
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, G. R. Fopping and H. B, Leach attended the
44th Annual Meeting of the Entomological Society of
British Columbia held in Vaneouver, 5.C. on February
24, G. H. Hop.ing delivered a paper on the lodgepole
pine needle miner and H, B. leech presented a paper
dealing with t e publication put ocut by the Scciety.
H, B, Leech wss th&tfﬁ,§§§£§t¥y secretary ~Treagsurer
and #. R. Hopping ekeoted to the Advisory Besrd. While
in Vangcouver conferences were held with Ur, M. L,
Prebble and G, Ternan, forester of the Vanecuver
bistrict.

At the request of the B.C., ¥For:st Service,
G. B, Hopping addressed the annual meeting of forest
rangers of the Vanccuver district on Marech 13, Current
forest ineect conditione with speeial reference to
the survey wers discussed,

@+ R, Hopping addresszed the rangersef the
Keleson foreet district on Mereh 28,

, Wely lathers was absent from Vernmonm, April
? to 12 in Lillooet making srrangements concerning
further ccllecting of spruce budworm purasites, In
hamleops he conferred with Forest Service personnel
regarding cooperation in certain phasesof the work,
Alse in connection with this werk heads of the
Japanese community at Bridge River Station wereo
interviewed through the district supervieing agent
of the B.0. Security Commission.

between June 6 and 17, &, R, Hopping and G,
W, Cowan held conferences with G. ¥, Horsey, Superine
tendent of B, U, National Parks and with Bruce Hitchell,
supervising “arden of Banff Ferk. ark beetle and
needle miner investigations were discussed.



G, R, Hoppirg und Geov, ¥, Cowsn were away from
Vernon June & to 17 inel. estublishing sample plots
in gonnection with the lodgepole pine needle miner in
Banff, Yoho, snd Xootenay Parke. They alsc examined
bari beetle eontrol areas and larch sawfly eress in the
Evotenay region. ~

Hopping and Cowan visited the Bolean L ke
spruce budworm aress toward the latter part of June,
in company with John Hoble of the B.CU. Forest Service.

#, G, Mathers, 8. H, Ferrie and Herry Coppel
of the Belleville Laboratery left Vernom on June 5 for
Lilievet to superviee spruce budworm parasite eollegte
ing, They returned tc Varnon in sarly August,

G, %, Cowan made & trip to Chute Luke July
¥ to 11 to investigate & report of demage to lodgepole
pine, presumably by bark beetles, The damage was
caused by the blister rust Cromartium colecsperioid

and a needle cast diseonse, By

W, G, Mathers and 8, H. Parris were in the
 Bolean Lake distriet August 13 and 1 and August 20
to 23 establishing sample plots in ¢ nnection with
épruce budworm investigations on the timber limits of
the Vernon Box and ¥ine Lumber Company.

iy Relooping, . G,sathers, and 3, H, Farrie
were in the ¥risce George district September 1 to 8,
investigating spruce budworm and tark beetle conditi ons.
Two days were spent at aleza Lake Forestry Station with
“r, Bler and his assistants who are making rot studies
on bals am,

Ge H, Farris spent September 17 to 19 examining
spruce buiwerm infestations in the 5 oek Lake and Cgndle
Ureek aress of the North Thompson Kiver drainage system,

Ge He Hopping, We G, Hathers, and ¢, &, Cowan
spent Jept, 17 to 26 inel, examining bark beectle and heme~
loek looper damege in the Big Bend district of the Columbia
Biver and checking needle miner plots and bark beetle
control areus in the National Frrks. Un the return trip
%@éggnsawfly plets wer: exumined throughout the Xootenay



Mareh 23 -~ A, Z, Parlow, Distriet Forester, RKamloops.
Ubjeet: Ulsoussion of parmesite colleating
arrangements at Lillovet.

ﬁéy 21 « Clark lNelride, Forester, 5.0, Forest Service,
Ubject: WUiscussion of proposed spruce bude
worm studies at Bolean Lake,

June 25«26«lr, V. B, Wigglesworth, London Seghool of
Tropical Uedicine, Objeet: Round table
diseussion of physiological and other insect
problems with officersel the Vernon Fruit
inseet Laboratory, the Vernom Forest Insest
Laboratory, the Kamloops ¥lsld Crop Inseet
Laboratory, thé “samleocps Livestoek Inseect
Laboratory and the Provireial Entomologieal
dervice.

June 2¢ « Jam Harling, ‘oregtery L.0. Forest Service,
UbJeet: Liscuseion of selection cutting
and other forest menazement practices in
relation to forest insscte. :

Afugust 1%« G, B, Rawlings snd A, ¥, Sexten, Kew
4ealand Forest Service., Ubjeet: To gain
2 general idea of forest inseet problems
in Cansda with particular reference teo
parasites of Hylastes which might be introe
duced into New Zealand,

deptember :
13 ~Fs BeMeKinnon, Chief of Zoonomics Division,

B.C. Forest Servicey iriec Druce, in charge
of publie relationsg for the same gervic eg
and Foreeters John Koble and iric debinson.
Ubjest: Disowsesion of spruce budworm investie
gations in the Prinee George region, and at
bolean lake.

Cetober 23-Dr, Dom C, Buckland of the Dominion Forcat
iatholegy Laboratory, Victeria. C(bjeet :
vis eussion of lodgepole pine needle cast
d&aeina in the Monashee and Arrow Laokes dige
triet.
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December 27 = A, B, Purlow, Uis trict Farester, Kamloops,
Cbhjeot: Discw sion of hemlock looper
damage in the Big Bend district snd possie
bilities of control

lﬁgﬂ

The usual gooperation has been maintained
between our serviee and the 3.0, Forest sService. The
supplying of a truck by the latter service for use in
the parasite ¢clieeting work at Lilloo=t was partimlarly
appreciated. The colleetion of samplas in the survey
has been about average by the Hangers. Ceopersutive
studiesof the Bpruce budworm in relatiento reproduction
ie being carried out at Belean Lake., JNuch of the
demonetration material used at the Ranger School at
Green Tiuwbere was supplied by the Vernon Laboratory.

Ceoperation with the Naticnal Parks Service
h&s been mainteined in conneation with bark beetle
contrel and needle miner gtudies, .

Various pr ivate timber companies haw sought
advice and bave requested assistange with forest
inscet problems, These included bark beetle damage
and damage to logs in decks by borers,



I. lpntroduection

In 1045 the Yaeific Coust seotion of the
Cansdisn Forest Inseot Survey was made possible through
the eooperation of the personmnel of the British Columbis
Forest service, the Fotioemal Vovke Iranch, in Br tish
Columbia end western .lberis, tnd a few private
individusls. (fflecre of the Division of Entomelozy
bave made spoolel collectieons, visited the more esoriocus
outbresks, and have szelieted in the propuration of
thdae report. ‘

© 1) To leayn what kinde of inseots are present
in cur forests. Thers are thoussmdse of Xinds, acme
destructive, some harmless, sose beneficlal ., Gpecies
unknewn to us have been gent in each yesr, and seversl
proved te be new to zolsnce.

2] To cbserve the habits of the various
‘pecles, snd lears what their effeets may be on the
growth of trees and other fovresl 1ifa.

&) Te aceumulate over long periods, informae
tion en distribution, fluctuations in numbers, an:
factores whieh eontrol them, inciuding per sites, predators,
wegathor and differsnt kinds of forest management, Such
data sre necessary in preventing loss by ineect damege.

4]} To obtein an annual check on the numbers of
potentinlly destructive insests o that ail will be foree
warned of serious cutbreaks., Advance warning gives a
chance tc reduce lossj parasites may be introduced, or
cutting snd sensgement programse may helpy to restore balance,.
if contrel of the pest i not feasible, planned salvage
cuttings will help to reduce loss in commercisn)l stands,
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5) To mssist those working in the woods, as
well as the owners of woodlote and forests, in becoming
femiliar with the signs of imseet motivity in the forest,
Hany causes of poor growth and unthrifty conditions g0
unnoticed, or ars not noticed umtil it ie toe late %o
eorregt them.

These objectives cannot be agcomplished by a
smell staff, sc the project has become a cooperative one and
depends for ite efficiency on maximusm aseistance from
those whe ¢en cegperate.

Cooperatars have been asked to meke two collecw
tions a month, Juns to September inchusive, one from
the dominant avergrcen in the distriet, the other
from a tree species of their own choice., Additiocnal
samples are sent in by men interested in the works, Oute
breaks should be reportsd ms scom as noticed, sgconpanied
by the insecots and dewage if poesibie. lotes on the
extent and severity of infostations are particularly
valuable, Jorme are available for special reports.

it ie importsnt that eolleetors include
insects from only one kind of tree in one box. They
should state clearly what ¥ind of tree hae been sampled,
and enclose follage.

i“hen a bex reaches this lasboratory ite contents
are glven a serisl number, exemined snd identified if
possible. Adult insects are killed and kept f or gtudy;
the more interesting kinds are placed in the Canadain
Kational Celleeticn at Cttawa,

immature stages (oaterpillars, magsots, pupae
ete.) are taken to theTrimity Vel ley Field sStation neay
lumby, where some are killed and preserved for referénce
and studyj;the remainder are placed in small cages and
reared to maturity if possible., Not e are kept on the
life~histories and habits of the varicus gpeeies and the



parasites which may merve to keep them under control,
ﬁkﬁn adulte have been obtained and identified, all

available informetion is susmvarized and plased on per~
manent record,

hvery collection is acknowledged by le tter.
Laeh kind of inseet in a shipment is listed by ite
selientifie nume, and a short deseription is added so
that the eolliector may recogmisze the different forms.
Hats on 1life history and habite sre added for the
more interesting or important species, or upom request.

il

Ag in 1944, meiling bozes were usually well
sealed, and the insect specimens resched us in good e
ditien, Individusl short reports on damage and the
extent of infestations are appreciated, and are especially
helpful in makin, thiz report. It will be noticed that
cooperators get full oredit herein,

Of 6,004 specimens received this yesr, 4,293 were
immature stages, most of them suitable for rearing to
obtain adults and/or parasitea.

Survey collieections 5456 3 6587 771 764

Total speecimens in
cocllections 8,114 B,325 6,638 11,939 Gy 004

Negative Beport Forms 137 87 T4 70 7%




s&riaun y&tt in 1946, The European lareh sawfly (Fx.
pbora srigheanii) caused little demage, though it is
sti*l extaax;ﬁg its range southwestward within the range
of wuwt&rn 1ﬁ§§ha The Dougles fir tussock moth
(Hemerogsmps pseudgtsugats) is becoming abundant in the

in Jasper National Park no seriocus cutbreaks

have been reported, but the lodgepole pine needle miner
{Ree ;,“AsaA,gﬁ;;ggz) should be watched for in 1946, In

£y Yoho, and Kootenay Nationsl Parks the ieégepaze
nét&lt ﬁincr and the mountain pine bark beetle (Depdrog-

g _monticolas) are moat important, though the %&tk
bectla a&tkraaﬁ appears to be under contrel, In Vater=
ton Lakes Katieﬁal Yark most damage hae been caused by
leaferoller caterpillars (Iortricidae) on asoven.

Un the jueen Charlotte Islands the hemleek
sawf ly E%sw‘aA,a§4;ggggg} and the introduced alder
Eemiohroa groces) hew ocaused severe defoliation,
diztrict an unidentified looper eaterpillar
g.om idae) has defoliated bromdleaf treoes and shrubs,
» faﬁaaaver igland an outbreak of hemlock looper was
feund in the Cayeuse River ares, and severe damage is likely
to result in 2@%6, 4n infestution of tent eaterpillars
(Mzlasgosoma spe.) w-8 reprorted from the. ‘ooke arce.

% Three important forest insect peatshave had their names
¢hanged within the la st few yoars:

The spruce budworm used to be ﬁaiiy%;” funiferan
now is o2 1 ~ gransg

The black-headed budworm used t » ferones yariana
now is Agleris wvaj

The hemloeck looper used to ka
now is Lanbd




A, Species ecausing Sericus Imjury at the
freeent Time. .

The Spruce Budworm (Arghips fumiferans

cutbreaks were trzated fully in the
Annual Report for 1944. The high-altitude spruce~balscm
iorm hag & two=year 1life eycle, and 1945 being the “off«
year® in which the lervee ayxc small probably sscounts
"oy the fset that no reporte of damege were received.

bouglae fir was less heavily infested on ¥t,
Yelean and Mission Rid ge in the Lillocet distriet, and
in Botanie Valley mear Lyttem (W, G, ¥aih'rej, Un Cayoosh
zpd Fountain Creeks in the Lillecet distriet defoliation
w:e more evident, wiile at Moha it was reported as heavy
(%, G, Mathera), In the Scek Lake area on the Cleare
water Hiver, & tributsary to the North Thowpson, feeding
this year was Light to heavy, wmost severe on balsam}
loggers ¢laimed toat the "worms' were not as numsrous as
in 1944 (54 e Yarris).

The follewlng report waz receiv:d from s. We
Thomas early in the year, and refaers to damage done
probably in 1944 Hd. vberg, trapper from Gost Hiver
in the MeBride distriet, reporte sll the young spruce
and balsaw kilied for twe miles each slde of Macgleod Creek
with lesser damage on North Star Creek and LaSalle Creek.
4 gumple euntaining ewptly pupal skins of the budworm
made identification positive., #ichard Hamilton, who
traps on the nearby Yilk River, reports similar demsge
on the wpper reaghes.

Budworm larvee and pupae and their parasites ,
were again coliected in thousands at Shelalth and it. liclean,
and shipped, chiefly by air express, to the Dominion
Paresite Lebom tory st Helleville, unt. In charge of
the aerew of 40 were Ur., A, Wilkes and ¥y, H. Coppel of
Belleville, a4 Hessre, W, G, dathers and 5, H. Ferris
of Vernon. The object of the work was to obtain budworm
parseites for experiment and relesse in the sefere infesta-
tions in eastern Canada,
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\Jendroctonus mentigolae Lopke =~
The infestation in kootenay National Fark
continues to declines only the northers portion remaing
active and there the pure stands of lodgepole pine give
way tc @ mixture of pine, spruce and baleam (&.R.Hopping).

The outbreak in Hanff National Yark appears to
be undier gontrel, but the bark beetle hes bzoome asetive
in the wicinity of Leanchoil in Yoho Esticnal Fark and
contrel wiil be uncertaken in Janwary, 1946,

lodgepole rine Needle Miner (Regurveria millorl Dusclk,)-=
This speoles has a twosyesr 1ife eycle,

It is only in flight yeare {i.e. yeara in which wmoths are

produced) that damage shows much., Havid feading by the

nearly fully grown ocaterpiliars reddens the needles

quickly, and shows the extemt of the infostation,

ine outbreak 1s knowa to gover aboul 200 sguses
miles in Zanif, Yoho¢ and Lootenay National va¥ke, This
(1943) 12 not & fiight yeur, but twenty collecti ns
shhowad the populstion of larvee to ba high. Ffrom tips
ploked, 18,0590 nevdles were examinedjy 3,522 had baen
mined, snd of these 1,606 agtua.ly c¢ontained saterpiliars
during toe month of Coteober (6. R.Hopping, 8. Hathere
and G.H, Cowanj.

S

Hemléek lLeeper (Lambdinsa fisgella %%ﬁfﬁgdgﬁ Eulste ==
ieTe is an importent infestation alomg
the Big Benmd of the Celumbie River, irom a point 35 miles
north of Kevelstoke mnorthward for about 50 miles, It
eacurs on both sides of the valley, and heavy defoliation
ocourred over localized arems in 1946. The pesk of
infestation will probably be in 1948 (G. R. Hopping).

4 large flight of motha was seen on the Big
Bend lijghway, 35 to 40 miles out from Revelstoke (H.J,
CUolesy Serted). Ko defoliation wae reported from the
Borth Thompson and Adams River val leys but large numbers
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of moihs wore observed 4 miles south of Blue River

(Pe T Muskett, Aug. 28), and at Leopriers (5. H, Farris),.
Sept.19). Moths were said to be numercus in the vicinity
of Tumtum Lake on the Upper Adams iliver nlsc.

Ar cutbreak of the looper hasz been found in
oene of the most valushle forsst stands on Vanecouverp
islund, in the Cyscuse River sres, The infestation is
restrict=d for the most part teo valley bottoms, extendim
up the sides for 300 tc 400 feet in elevation. Joths
already baud emerged =nd disd when the exewination was
made, but they littered the for:at floor in vast numbers
and completely coverad the water in backeeddias, Prpgw
ially mater ncedl s goversd the ground o a danth of 1/4
inch. Uounts of eggs made on fellad troas gave an average
of 40 per €0 squar: inches, It goere evident that a
greatl inereass hep coeurred in 1948 and will eontinue
through 1946 ( 1, /., ‘detmend’,

Lrion tzugsce 1d4.).~~ 411 reports
+ from the .uaen Chirlotte Islsnds. 4
large eoliection of epterrillsare won sent from Skidegate
leke (ke oo Blllet, aug.l). Jm the Yocsett Inlet eres
the infcstation was lens severe than in 1944 (L. ¢, Chamberl in,
Aug.2). Ip Skidegate Inlszt, 81148ford Pay wae rerticularly
hord~hit, with caterpillare even on tree trunks, stumps
and on all limbe ete. on the ground {(J. 1. Scott Aug.18).
C“olleetions wer: receivad frem Cumshews Inlet alego

femlock Uawliy

Alder Sewrly (emichros BrOSEa F0uTG.) == An introduced

N spagliesy alresdy reported frow the Vancouver
district, Agassiz, snd Gleneden necr Jalmon Armj only
alders were attacked. This yeusr it saused severe defoliaw
tion in the yueen Charlette Islandsy it must have been pre=
sent but unnoticed for zome weurs, to enabie it to build
up such a large popui ation., “This attask is very severe
and covers most trees, whieh ars completely defoliated
from .ort Glements to queen Charlotte City, It struek within
the last month" (J. 8, Scott, July 19). Reperted to be
very bad at Lobleviile, Alliford Bay (J. B. Seott),
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ma tus nigriventris Curran).-- Frevalent
only at one two places in the Ragle
Hiver districty feirly heavily defoliated trees were
iound in the vicinity of Three Valley lLakes near the
neadwaters of 7agle River (G, & ,Hopping snd G. ¥, Cowan),

Tent Caterpillars (Malscomoma spp.) .=~ A heavy infesta-
tion on alder all over the Sooke district,
Vangcouver lsland, was reported in late May (R. A, ijckey).
In the isace Biver distriet an cutbrosk ceecurred along
the Feace River at Taylor Flate and on adjacent benche
landsg by wid=July the trees were beginning te leaf out
agsin (C. L, Freaneh snd X, V,Meecleanj eaterpillars
were also present te the scuth, along the Kiskatinau
River (I, 5. Johnson), The caterpillars were numerous
on poplars in the vieinity of Three Valley, B.C. {(G. K.
Hopping and G, K. Cowan.)
Gatin Moth {(Stilpng

tia ggzﬁggg Lae) == satin moth cater~
lars completely defoliated most of

Pp: ,
the native poplers over several acres on the west side
of Botanie Valley, some seven milcs from Lytton (¥.G,
Hathers).

Though not yet report [ surrounde
ing timbered country, the caterpillers were numerous

in the town of Vernom, and drew comment from citizens,

in the past, severe cutbreaks have come at eight or nine-
y ar intervols in PBritish dolumbia, Vernon trees were
heavily defoliated in 1921~22, 1520«30 and 1983839,

in each case, the outbresks subsided quickly, as a re~
gult of & virus disease, hut io the one or two peak years
the caterpillars d4id m oh demage. Trees completely de-
folistesd will die; where individual branches or a section



of the trees are defoliated, those parts usuclly
fail to recover, and give the tre s a ragged and
siekly a.pearance,

VYernon: Trees defolisted; caterpillars common
on sidewalk (G, ¥, Gowan, July 10); ester;illars
numercus, invading tente of the Forest Service Supp=
ression Crew ca:p (A, Specht). Larvae showsd no ex=
ternal signes of virue disesse. Feak infeat:tion is
expected in 1947,

Ledgepole Fine Sawfly (Ngediprion sp,) == Heported to

be present in large numbers on
emall ledgepole pine treoee on ¥allace Mountain, four
miles south of Beaverdell (J, Haywoed).

3. Un Hemloe
- Bluck~headed Budworm (Acleris yuriapa Fern.).-=One
hundred examplos of stages of
this species were submitted, in different colleetions,
but there were no reports of damage.

“uropean lLareh sawfly (Pristiphora Hartig).~=

¥edium to heavy defoliation
ogeurred over several Bundred ascrem of Be0ond=growth
lareh on the summit between Xee sland and Sheep Ureek,
& miles west of Rofsland (J, Lewson, July 23). Cocoons
taken on this area in September showed a combined
parasitism by Fesolefue and Iritneutis waspe of cloce
Yo Gy Hathors and G. i,

to 10 per cent (G. . 3é§§iﬂ%¥
ﬁ@ﬁ&ﬂ} #

Larvae wer: numerous at Christian Val ley
(J. Fe¥illough, July 20), but scarce st Saet Goatfell,
Greston dietrict (A. I. Rose, May 3). The lightest



attack in recent years, is the report from the

Helson distriet (R,0, Christie, Yept.21)3 ne defoliation
at all was notieed in the Crambrook district (¥Fe H, ¥ym
Gept. 13)3 and no sericus defolistion in the Invermere
eedtion (J. L.Johnson, Sept.13),

Two extensione of known renge were reported
thie year: Christien Velley on the main Eettle Hiver
(J. ¥ Elllough), and between Fenticton and illie

Creeks near rentieton (D, W. Richardeon),

i, 'ﬁ,‘a r !
sSpruce Heedle %ia@r'(xgagzg;;uf:,;ag;g; Kearf.)-=Dissea~
ctions of larvee from a localw

ized infestaotion in Vernon, Eoég\ia Aprily 194., showed

83 per cent parasitism by Ascogaster sp,, a emallblack
wasp (C.V.G,. Morgan),
2. Ln Fine

Needle Miner in Lodgepole ©ine,=e “vamplee of needle
miners and damage from near

dguilax, B.C. were ﬁﬂﬁﬁitt‘&‘iﬁ#%g Whelan, Septed).

The small reddish caterpillars resemble those of the
dgcurvaria miner known from the Roeky Mountain Farks

but the havits differ: 4n the dquilax specics the
needles are usually entered at the bage, there is an
appreciable webbing, and apparently a one-yesr life eyecile,

B

Juniper ueoale (Disspis garuell Targ.) ==~ An arborvitaue

hedge at Xel owna, B.C. was found to be
heavily infested %ﬁa We Pridham, se;t.26), This is our
firet record of this peat in British Columbiam; it is
reported tc attaek jJuniper,incense cedar and eyprese
also,.
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Katienal Fark, Alta., Jaevecis
caterpillars infested a lurge area both in the park

and outside, covering approximately the same sections
80 badly demaged last year (J., ¥, Giddie). Ip Banff
Bational Yark & high insect population cceurred in the
Leke Minnewanka distriet (8w ¢ see. 19. Tp. 26, A,11)
with severe defoliation in some parts (J, &, Stention,
June 29)3 the trees were entirely defoliated, but by
«arly Angust hsd put out a complete new growth o
leaves ?g*fl. Gtenton). In Jasper Netional Purk, about
29 miles south ef Jasper, ten acres were infested mor:
severely than last year (#. Wells).

Examples of an entirely different species with
cimilar habits were sent in midsJume by J. Cameron of
Cedarvale, E.0. with the remark: “These worms have
coverad thousands ¢f acres of poplar in this distriet.”
Fo further report was received,

ig 8pe«)== A sample of
yp ghyllocenistis work was
sent from the Hazeltom area (L. G. Taft, June 29), but
the inseets were not reared,

2id Coterpiliare on Willowe=~ A heavy infesteation
ogcurred on two species of
willow on the slopes around Revelstoke (G. & ,Hepping
and G, M., Cowan). The sample contained many green le af=
roellers, a few other tortriecids end svce green cutworme,

Leaf Kiner on willew,=~ ¥illows in & district 7 miles
' scuth of Hakuep were severely
infested with emall lepldoptercus larvee (G, R, Hopping
and Go ¥, Cowanj. The caterpillers wers pupating by
mid-June, The same species was sent from 5ilverton
Creek, about 30 m les further southeast (F. Hill).



1

Blegk ¥illow Leaf Beetls i%g ,1< ~ g
eetles and

ggg%g LG js we The
thelr little yellow
and black larvee caused exteneive damage to willow leaves
in the vieinity of Revelmtoke (G. R, Nopping).

Box £l er Bug {Lgx}j;«~;g;;;vw&;r;xz;_ﬁay}**“kfh@ only

' - eollsetion submitted was from
Chase (H, A, Ferguson). The species continued to be a
pest on Hanitoba meple in the towns of the CUkensgan
Valles and at Lillooet (¥, ¢, Hathers).

Blister Beetles on Lilue {azfgg gphaerigollis Ysy).~=These
right blue beetles are often
coxmon in yeare of grasshopper abundance., The imuature
stages eat the hopper's eg s and thus do goo§ybut the
adults defoliate shrubs and garden plante, feported as
gtripping lilac bughes at Clinton, (R, V. ¥illiams, July
10/
dtrawberry weevil (Eraghyrhinug ovsi Le)aw= Small black
' flightlese beetles which often
enter houses in spring and fall, Reperted from a resie
dence in Invermere (G. k. Carter).

fark Deetles in Jawiuet (Hylastes sp.) ~- Examples of a
small blackish bark beetle,
plgrinus dsnnh., wers re orted se
t used in the insulation of & garage
at Frince Jeorge (J.i, Manning, March,1945), They wers
wlse found in seawdust in the attic of © house there:
"These inseots asperently geined entrance through the
medium of some Lodgepole Fine poste which were ut undere
neath the foundetions some time in 1943 end were not
meled, It would seem thst they have multiplied to sueh
an ektent that they are now found in the understructure
w8 wall 28 in the insulation meterisl used in the up=

staiva® (R, B, Carter).

apparently_lylastes
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//yfﬁgiizeraia ?artaixcwheli Eﬁﬁtarrly (Bymph

zpegios feed maa&lly on buekbrush ( nthie
severe outbreaks will defoliste other shrubs, fruit trees,
and even alfalfs, No reports of damage were regeived

this year, but a huge flight of the butterfliss travele
ling from east to west occurred at Waterton Fark towne
aite, slta., August 18-19 (8. A, de Veber),) Ancther
flight was Been on the Big Bend Highway betWeen Bush
River and Bla ckwater lakes, 5.C.y August 24, the butterflics
travelling frow northeast to southwest (H. J. Coles).

A& third flight, at Kelowna, B.C. August 18, was reported

in the loeal press,




Overwintered in Insectary or Overwintering
Chamber on November 6, 1944.

Susmary of Forsst Inse pt_surve, daterial of 1944 Overwintered
At Field Station During Winter of 1944-45. (Overwintering be-
gRD ¢ ;nf by 1944)

Pluced in over- Left in

Lepidoptera--Fupae 191 263 9 33 200 296

Lepideptera=--Larvae ¢ 4] 36 45 36 45
Parasites : 46 235 81 228 133 463
Sawflies 90 171 36 128 126 299
ifiscellaneous 3 10 26 99 29 109

T ¢ ¢t a 1 330 679 194 533 524 1212

The overwintered material was placed in the incubater in twe lota
ae followes~

let Lot == January 17,1345
2nd Lot == February 3,1945

abiad
at F}...lé 5“2.&&
danuary 35,1945 -~ Haterial (see following) brough to Vernon and placed in
room ig Court House at 4 F.i. Temperature of room then
~was 41 F.
January 16,1945 =~ remporatur¢ at 9 Rl = &3 Fo.
- 10 Boio = 49 7
- " 12 (noon) 50 *
January 1 - " 9330 Ao 62 "
- * 10 AJiie = 70 " (Bbrought inte laberatery)

~= Between 11 A.i. and 2 F.!, the material wae sorted and
placed in the constant temperature cabinet.



Haterial placed &aterial ﬁead
Haterisasl 3] e _giscarded

Lepid. pupae (from vault) 183 - 248

B 3
Lepid. pupae (from insectary) 8 23 0 ¥ 8 23
Kise. (from vault) 3 10 0 0 3 10
¥isc. (from insectary) 25 98 1 1 26 99
Lepid. larvae (from Insectary) 1 1 0 ¢ 1 1 .
T ot al 220 3% 9 16 229 396
it
February 1,1945 -- laterial (see below) brought to Vernon and placed in

reom at Court Ho.ce at 1 P.i. o
- Tc&paratur& of room at 1 Pois == 35°F

- Q " 3 F‘&?i hsihad 37 d

- “ " - 5 Pui, == 45 %

February 2,1945 -- Temperaturs "  * B:30 Aife-- 43 *

- " " “ 5‘,’35 Bif - 53 »

brusry 3,1935 -- . "% 830 Atk 62 *
- " " " 9 Adic == 70 * [brought into lab.)

L2

Between 9:30 A.¥. & 11130 A.M. the material wag sorted
and placed in constant temperature cabinet.

Haterial placed Haterial Dead

H#aterial i&~iﬂEEEQ&EE.__.&£.~§%~&§£§2~ Total
Sawflies (from insectary) 36k 128 35 128
Sawflies (from vault) 87 165 3 6 90 171
Parasites (from Insectary) 84 223 3 [ 87 228
Parasites (from vault) 45 220 1 15 46 235

T o ¢t a 1 252 736 7 26 259 762




. 2
SUMUARY OF TREATMENT IN 1945 OF FOR'ST INSECT
BURVEY VATERIAL OF 1944.

Material placed Haterial daterial left  Totel
in ineubator discarded at Field Sta. A+Bel
MATERIAL ] , to overwinter
Total *r:s;m . .

Lepide ~= pupae 271 271 15 15 10 - 296

Lepids == larvae 1 1 44 45

Parasites 443 443 20 20 463

Sawflies 293 293 6 6 299

discellaneous 108 108 1 1 109

T ot al 360 736 116 16 26 42 54 1212
AL L Iy St il el gt

(?1&13 ylneoé in iaauhnter Jan.17,19‘5)

Ho.0f
ancct

caceccia cera-

sivorana 26
Caripeta sp. 36 31 13-72dys. 1 35 dys. 4 88.9
?etrc ia cre= 2 1 35 = 1 50.0
Euﬂithggia pal= 44 ;2 1;.1? f 2 85.7
Eupithecis sp. 25 20 4f§§? " 5 8040
Leralis Jocosa 1 - 10 .
Geometridae &§_ 2 139-53 7 3 40.0
15 & 5-41 “ 2« 12-22 © 9 40.0
initath P v it | 6 16.0
&iet@gigylimitnw 3 2z 15=30 * 1 66.7
Panthea sp. 32 15-36 * 1 66.7

Qoﬁtinuﬂd 'y



Table I cont.)

Y“"e* Fupae ne. peri A
F&nlacaiéac ; 2 2 B-24 dys. 1 100.0
Semiothisa granit- o
ate 61 54 1=55 dys. 1 88,5
8. sexmaculat 39 24 _§-110%" 3 24 " 14 64.1
8 \isa sp. T 4 10-20 " 3 57e1
dae P
3 i
-
Per cent 6901 242 28.7 ?1.3
* 11 ﬁyﬁenagﬁgrege parasites emerged from
one pupa.
(Vials pla@td in 1neubater ?eb.3.19¢5;
Inseet No.of _ No. Sawflies . ﬁg. Farasi%gs Neo of %
cogoom Bmerged Inc. pe aerged X L35 LS

gagglgnzx Bp. 43

i
o
&
o 8
s 1
{*)
oot
t;
>
13
=
.

Arge sp. 1 . i s0
Heodiprion sp. 14 g 13=53 * 9 1i-45 " 16 559
gagigmem tsugg 6 _2_ ; =37 4 33.3
Pamphili 1 4 " 3 2540
Pikonems slaskensis 23 10 19-32 4 18=-32 *© 9 6049
Po dimmocki 3? 5. . 1b=34 2 22 " 30 18.9

8P , 1 26 i 1 " 2 20:0
?rist%gﬁgr& eriche 83 11 22-25 " e ) 5
Fr;stighg;g s Epo 49 4 1l-28 " i 20 " 44 1042

1 i i7" 00 «C
2 1" 1

55 4-53 ¢ 21 12-45 217

Fer Cent

18.8 7.1 | 74.1 25.9

# Unemerged cocoons examined on i‘arch 25,1945
(ne contained Xiva sawfly larval,

Five
Thres

" “ larval + live lemoleius larvae
* " “emoleius larvae oniy

Sixty-eight camta*na& dead sa&fly slages



TAZLE II1- SULLARY OF LUBRGENC: OF HYMENOPTCROUS PARASITES

2

SRl oy

(Vials placed in Incubator Feb. 3, 1945)

24

Ho. Parasite

Hymenoptera

Ed
¢ §2§§8 Emergunca

cocoons  gi@pged Bupayion
Autographs sp. 1 1 8 dys. 100.0
(acoecia cerasiv=
orana " 1 0.0
C._ fumiferana 27 i1 12-47 " 16 30,7
Caripeta sp, k1 33 10-32 " 5 86.8
Eupithecia palpata 3 _ga, 13=25 100.0
g‘-&’gith@ﬁié Bl 36 3 1“"52 " 3 96»5
Geometridae 2 1 4 " 1 50.0
Host 7 3 2 15-21 " 1 66.7
Hyphantris textor 4 3 g " 1 15.0
dalacosoma Bp. 1 1 0.0
Hdelanolophia imitata 1 3 1-32 " 4 42.9
Hepytia cancsaris 3 "y A3 " 100.0
liymphalis antiopa 1 1 8-14 * 1C6.0
Qlene sp. 2 1 24 " 1 50.0
Peronea variana 3 1 16 2 33.3
Phalasnidae 1 1 31" "100.0
Sewiothiss granitata 20 18 10-41 " 10 64.3
S. sexmaculata 18 16 g-28 * 2 86,9
Tortricidae 4 2 21-25 " 2 0.0
Total 237 187 1-47 » 50
Per Cent 78.9 21.1 78.9
TABLE IV - SUMMARY oF LEZRGEHCE OF DIPTERDUS PARASITES
(Vials placed in Incubator Fe.3,1945)
Cacoecis geg&siv« 17 17 0.0
C. fumiferana 82 63 8-75 dys, 19 76.8
alacosoma sp. 30 19 338« 11 63.3
Nepytia phantasmaria 1 1 18 " 100.0
Perones variana 53 3 20-24 50 2.1
Semiothisa granitate 5 3 42-46 " 2 60,0
S. _sexmaculata g 1 34 " 4 20.0
Sphingidae : 8 26~32 " 100.0

Unknown

e 4 S—

fer Cent

476




TAZLE V i Zj}
SUMMARY OF TMBRGENCE HISCELLANEQUS FOREZST SURVEY ggrgﬁxaa

(Viale placed in Incubstor Jan.17,1945)

No. 4dultes Parasites Noe
Ineect Opeci-Emerged Inc. per. imerged Inee Per., died Huwergence
st : mem; et P m——— —— pocr e
Aphids-immaturex T 1 24 dys. 6 14.3

Qm% 8p=
Soons 2 2 G0
Cinara spe-immat,.l3 38 11-19 " 5 61.5
Dermestidae~
larvae
lHemerobiidae~
cocoon
Hydriomena re-~
nun¢ista-larvax

larvae*

9 " 10040

o
|
=
o
jo
=
o
L]
f

.0

| Cd
| Laad

.0

1'\3
8]
l=]
®

o

Heophasia mena-

pia - epgs 28 7 28
Neuroptera-cocom 1 1 G.¢
Fhytodects
americana-larvae* § 8 0.0

Syrphidae -

¥ Parasitized
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E.30.03 = Wdiscellanecus Jorest and ohade
Iree insects, '

B.30,03-(2) =
Ii 48 i.e

Ihe

rig

i‘@ﬁ ;ﬁr

- horgan =

in 1944 the life oycle of Nemstus nigriventris
Caurrar was ecutlined and described, 1t was shown that
in the Interior of British Columbia there is only one
generation a year. Adult, egg and larvel stages are
cempleted in little over one month between the latter
yart of 4pril and éarly June. The sawfly spends the
remainder of the year in o coecoon which ig formed in the
zeil, weverasl facts were left in doubt, the most impor-
tant of which were:s

1} The poesibility of a cocoon diapause of unknown
. duration ang
2) the numbsr of larval instars.

in 1945, the details of these and other facts wer: in=
vestigated and positive regulte obtained, Also, addie
tional information was added to already known data,

411 expariments conducted in 1945 were initiated
with adult sawflies obtained from dispause coecons of
the 1943-44 geveration. These cocoons were gollected
by G. R, Hopping and the writer on april 20,1944, from
ceil Jjust east of Yaft, 5.C. The collection consisted
in part of 98 apparently sound cocoons from which 10 sawfly
adults end 53 hymenopterous paracites emerged in the
spring of 1944, uighteen of the remsining 29 coccons
contained live sawfly larvae on Bept. 15,1944, These
diapause cocoone were overwintered in a jar of duff in
the insectary. Un May 2, 1945, the duff was removed from
the jar,

1. Eroof of 8 Uocoen Piapause,

Apparently emergence from 18 diapzuse cocoons
had Just begun on May 2, 1945 for on that date a fewale adult
was2 found in the duff while remeving thé latter from the jar,
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Two females and one male were obtained on Hay 4. Between
say 4 and May 14 the cocoons were plac 4 in a ¢ool place
to hold back development until blaeck cottonwood foliage
&t the field station had develo.ed sufficiently for
egg~laying. Un ey 14, two femsles and two males were
récovered. TIwo females were obtained on May 15, and then
tmergence ceased. The eight unemerged cocoons werse
examined on May 18 with the following results: One
cocoon contained allive femsle adult sewfly with the heed,
lege mand right wivg stuek to the pupal sking four cocoons
contained dead,sof t,prepupal larvee and three cocoons
¢ontained dead, dry larvae.

The above emergence established the faet of a
¢oeo n diapause of two-year duration, These 1 cocoons
were formed not later than iakhg esrly summer of 1943,

In the average life eyele, adult sawflies were cbtained

in the spring of 1944, but the diapause specimens continued
their hivernation until 1945, A conservative estimate

of the pergent diapause for the 1943-44 generation is

i7.8, This figure is tesed on the 92 arparently sound ,
cocoons plus the 49 empty coccons (from which gawilics had
apparently emerged previocusly -~ see 1944 Apnual Report),
contained in the follection o April 20,1%44. ier cent
diapause emergence for the generation ia %.1l.

2,

Femel es can reproduce parthenogeneti-
cally. The progeny resulting from
such femules ars all males.

S

Male larvee were found to cecoon direetly from
the fourth instar, while femsle larvae cocconed from the
fifthe. Measurements of wiith of hesd capsule were maie
of live larvae originating from fertilized and unfertilized
femules, The sume larvae were measured aftey each molt.
ihe folleowing resulte were obtained for head capsule
width and length of larvae,



, Wldth of Head Capsule _ _ Lengths
larvae from unfertilized Larvae from fertie of
iange Average iange .  Average Range

| Wi, i, il mE, mm,

1 0,53=0,858 0.54 not measured 2ed=4,0

2 Ce74~0,77 0,75 0.70«0,74 0,72 4.5+8.5

3 1,001 ,08 1.08 0.98=-1,02 1.00 6,5«9,0

4 1.28=1,32 1430 1.25«1.36 1.30 10.0-13,0

) 1.60=1.684 1,63 13.0=16,0
L sgcond and @ﬁgig Instar larvae.

In 1944, only the first, fourth and fifth instars
were described, The following notes deseribe the second
and third inestars.

second Instar.

Head light brown (lighter than first instar); shinings
setae light brown, short, fine. ZIyes blackymouthparts brown.
Head without markings bat in some = greyisu tinge micro=
seropically shows at apex of froms, along corenal suture,
and in & lateral line between coronal suture and eompourn
eéyess wvorsum of bedy green. Body marked by a subspiracular
greylsh line which is indefinite in peosterior abdominal
segmenta. Jpiraculae (or trachesl) line narrow, green,
indefinite. Dorsum of theorax with grevish markings which
tend to form a latero-dorsal line, only in tharacle region.
Claws brown, ‘ ‘

fhird instar.

Head light greenish~brown, Lyes blackj mouthparts
brown., Xe head markings seen with naked eye but with micro-
veopey, markinge as indicated in second instar more prominent.
~ubspiracular line as in second instar, Tracheal line now
more definite. XNo thormcic grey markings. Dorsum of body —



- green, Ventre of body light greemn., EHeartline derk
green, bordersd by light green iines.

8. Bumber of Lgge ‘roduced per Female.

Cne unfertilized femole produced 43 eggs and
83.7 per ¢=nt of these hatehed. In one case, two fertilizoed
females produced 142 eggs, an average of 71, while in a
gecond case, two fertilized females ;roduced 60 egge, on
average of 30, In the latter instance about 70 per cent
of the eygs hatehed, ,

G

daid on a leaf.

Ir 1944, not more than geven eggs were luid on
one lcaf, This year as many as 12 egge were laid on a
leaf by an unfertilized female, while one fertilized female
deposited as meny as 24 on & lsaf,.

Te

Unfertilized egge 12id on May 4 began to bateh
18 days later on May 22 and continued until dsy 256, Lzgs
laid on Nay 4 by fertilized femulee developed for the same
period before hatehing oceurred. HFggs depesited. on Hay
1% by fertilized femalee begen to hateh 11 to 13 days later
on HMay 26 and 20, 1n 1944, the duration of the egg atage
wag 13 days commencing on Hay 3.

8, Buration of the larval Staze

Larvae hatching on lay 22 from eggs produced

- by unfertilized females bagan to cocoon on June ¢ and con-
tinued until June 8, for & larvalenaricd of 17 days. ivogeny
of fertilized females, hatching on May 28 and 28 cocoened
between June 9 and June 12,

on of the Adult Stage

| Une unfertilized femsle lived for 12 days, that
iz, from May 2 to May 14. & nnle adult which ewmerged om
Hay 4, lived for about 10 deys, Vertilized females which
emerged on May 15 lived for six te elght days.

n@..
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aliuolincans &it. aua;i&uaé te be & ﬁ@?i&ﬁa y&ﬁﬁ o
varicty of ervekmental blue epruce, (Heoster's blue
syras@; in the Verunon dlstriet, Also, a new arem
of infestations was r&y@ftﬁﬁ for the first time by
w.Bre.. He O, dair of Sus.eriand, L.0. it is believed
kﬁ?‘?&?, that thess lwfsetoticone will new subside very
gyulekly bsgause of the wor: of the hywsuopteroue
g@?&ssze.agaﬁf~a,af Bpe &t Verooew the lervel pamaeitiss
by this species inoreasad from epproxime aly 494 in the
spring of 1944 to about 83F in the spring ¢ 1948, 4
small @axple recelvedivem Sumcerlend in April,104:
ghowed 100k parawsiti sm. iovestigsiion work dene this
year voneletled of the examinaticon o celieetions and
the recovery of wothus and parsaites,

Ay Parasites

1 ,ﬁﬁﬁ? on April 24 snd the writer on arril 28,1945
culiected webs from trees st the Anglicsr Chureb in
Verngn. un the latter dute a mioroscopic examirastion
of 100 larves frem the twe colleotiong showed that 17
were healihy, unparseitized sp-aliserz nnd 83 ware
parasitized internally by lervas of Agonvemt '

“3 Twenty=six L, gibolincapn larvae colloeted on sApril
e 1945 from Srge e o e Mair's place in Susmerland nd

é@ra #racined ip Vernen on April 26, Ons hundred p

oi the larvas were internslly parseitizged by Asg

gant
SE Bl

) Un april 27,1545, 80 I, slbelineapns la vse were reuvcved
from the webs colloot:d at Yernon on the 24 and 24 of th&t
month, end placed on hemlthy ornamental blue ayrafg twig:

in s constant tesperature cabinst operated at 74% Fe 5D

31



B0 to 95% relative humidity. Two Aseogustar coccons
were observed on April 30, Zmergence b gun carly

in #sy for on MHay 7, twe o these adult parasites wer
found in the eabinet, Between vy 7 and 14, 36 adults
emerged, On the latter date the spruce twigs wer re~
moved from the constant temperature cubinet to the
insectary at the Trinity Vslley fis=ld stetion. Cunly
two more adults were recovered, one on Muy 21 and one
on Kay 23,

8. Tanivs slbol!

1) ¥rom an sxasination on épril 26 of the webs collected
on April 24 and 26 at Vernon, it was found that of 76
larvee, 12 were still wholly or partly within the mined
needles and 64 were cut of theoee needles amongst the
irass and weibing, In the sample of webs fr m Sus-erland,
gix of the 26 larvae were still partly within the needles,
wiile the remaindoy were oputside in the frass etc.

2) Yo dead larveae were found on the needles or in the
webs celloeted in Vorwon or in thosze received from Summerland,

3] At Vernon, feeding had been in .rogress apparently

for some time , for one small web, made entirely of the
current generation eof 1l larves, consisted of 32 deud, brown
needles mined in the summer of 1944 and 15 green ones

mined just gricr to the date of examination.

4) Cf 65 mined needles taken from the two Vernon colls ow
tions, the entrance hole in 56 was found at the bassl tnird
of the needie while 5 contained thiz hole in the middle third
#nd 4 contuined it &t the diotal third.

5) Head capsule measurements msde on April 26 of 30 Vernom
larv:e showed a variation in width of from 0.566 wm, to 0.680
mm. and an aversse of 0.61l5 ma, Ten larvee from Su merland
measured on the sawe date varded in head width from 0,585 mue
to 04,661, mm. and averaged 0.627. mm.

6) unly thr-e wmothe were recovered frem the ‘0 larvae
incubated on spril 27. The first two im&l@a% ware noticed
in the cabinet on oy 14, The trird (female) wae taken
at the ficld stalion on Hsy 17.
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The following plote were established in June,1945,
fTor det ruination of injury =nd tree mortality aund for
population snd parssitism studies in conneotion with the
led gepole pine needle miner (Recurvaris milleri Busek.)

#lot 1 - 4 acre 1.6 mi. ¥, of Wapta lLodgep 52 trees;
Ve JH, = 4% to 1&“; ave, €.,8%

¥lot 1l= 4 sere 38 mi. w. of Banff on Lake Loulse Creek;
51 trees, U.BJH. = 4" to 18 " ave, 9,5"

Flot 1ll={ aerep 2.8 mi, ¥, of Altrude Croek Bridgey 296
trecsy L.B.H., » 1" to 7"§ ave. 3.1"

Flet IVe 1/16 amecrey 3.7 mi. W, of altrude Creek Bridgej
21 treesy J.B.H., = 2% to 9% ave. 4.7".

Flot V = 4 aorejy 0.4 mi. 4, 0f B.U. =Alberta Boundary,
Banff~ indermere Highweyy 27 treesy U.B.H. 5"
to 17* 3 ave., 10,3%.

ARandom sanmples of infested tips were taken from all
of the plots in September as follows #lot I-i6§ Flot Il=24;
Flot 1il-263 Flot IV-285 “lot V-24, The accomponying
table gives the dats on the needles examined from each

yl&t .
iine e in 'ﬁﬁﬁﬁ”!ﬁ Lervae Total
h t SShrryr, LOX dead larvae
TVt i e s P e e e
i3 igle 1608 378 841 236 273 26 50 B85
111 1740 1572 229 368 115 120 35 26 296
v 2530 2448 242 651 21 216 o4 49 440
v 1676 1586 17% 254 g8 102 '31 13 284

TotalJol02 6493 ~ 1413 2109 606~ 834~ 516 150 T608

i
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, At the time the samples we:e taken, larvae were
migrating from second year to current yesr needles as
evidenced by the larvee noted wandering over the foliage ,
Thore found free in the collection boxes probably hsd
the same motive. The uverage number of first year needles
per terninal weoe about 753 of seeond ysur needles, 63 or
& total of 138, The average number of first year mi ed
needles per terminal was about 10j; of secord year, 16,

@ total of 28 er 19 per cent. This percentage will i =
creass ecvnsldierably next year becauve twe needles of
the ¢ urrent year are ;aﬁaraliy mined by each larva on
motheilight years, he average number of larvae per
terminal wae 13 with B,3 per cent dead., Cause of death
was not apparent,

Cemparison with data on samples taken during the
moth=fli ht year of 1944 ghows the increased number of
ngedles mined p-r terminal. In that year, approximately
43 p.r eent of the total meedles wer  mined, The number
of needle miner sta es dead and alive averaged 33 per
terminal which rather indicates a reduction in 1945 as
compared to 1944, Lowever, the resulte are not cone
clusive since sufficient personnel was not availsble to
make an adequate population. survey in either yesr, #ith
added personnsl and fseilitiece 41t will be possible to
place the sampling on a more eystematic basis in 1946,

w {3



E,30.07=3  SPRUCE BUDWORM, Archips fumiferapa
~(liathers)~

The work on this projeet in 1945 can be suEm
divided as follows: '

1) Summery of spruce budworm received during the yesr in
the Forest Inseect furvey. ;

2) Exeminations of spruce budworm infestations.

3D Continuationof the joint projeet with the Dominion
Parasite Laboratory for the colleetion of parasites in
the Lillooet distriet. 1. conneetion with this projeet,
special recovery collections were mede during the
colleeting peried for detailed data on parasitism and on
the development of the spruce budworm. ,

4) Laying out of sample plots on the Bolean lLake area
for use in determining stand susceptibility and the ine-
fluence of selestion eutting of spruce on the budworm
population.

5) Preliminary trip to the Prince George distriet for
planning a much more extensive study of stend suscepti-
bility in the spruce-balsam stands of that district.

=, - =

S 23 239 7.
1942 33 2 k! 46 213 6 12 231
1943 [] 8 i 13 6. ..136 2 144
1944 LAl 19 i 69 % 2125 109 l7¢ 2928 ¥
1945 13 8 7 28k 34 240 16 290 & |

¥ includiﬁg 8 speeisl collections totalling 2406 specimens
n # 2 # i i) 233 "




k 30

The nma rked decrease in the numbers of collections and
specimens recelved in 1945 as compared with 1944 is accounted
for by the faet that 1945 was the off-year on the two-year
life cyele areas. '

A more detziled summery of the speuce budworm received
in 1945 in the survey is given in Table II,

TABLE II

Ho. of _____Humbex
Host Collections larvae =

o tals

- 7 - __§
41 - 26
109 8 - 240
2 - - 14
- - i 1

e ot oA e A P

Totals Eéxww

5 et o e e oo

158 115 16 1 290

colleetions containing

»

Of the two special cclleetions included in the survey,
one consisted of 112 larvae and 1Y pupae ceollected June
29 from Louglas fir in Botanie Creek Valley, 64 miles
from Lytton, B.C., while the seeond colleetion, copdgipipgn

éaéggzag’m?faBug§6ﬁg&&ﬁgfxeggékfagffiéf,gﬁfffgget district,

& ineluding 2 specia
110 Jervee an

1
481 28]

#

B.C,



The balance of the specimens from Douglas fir
were from Mt, lMclean and loha in the Lillooet distriet
and from Falkland and Sooke, B.C. Fourteen small larvae
were taken on spruce in Kca%anay National Park, but the
rest of the colleetions from spruece consisted of only one
or two specimens each from the following localities:
Kitwenga on the SkeemmRiver, Southbank on Francols Lake,
Dome Creek on the Hipper Eraser River, 100 liile House
and Clinton in the Cariboo distriet, Dixon Creek and
Barriere in the North Thompson distriet, and Jasper,
Alta, The 7 empty pupal cases from balsam were taken
early in the yeesr on Goat Eiver, a tributary of the
upper Fraser Liver and one larva was from Dixon Creek
near Barriere, i',C, One specimen from hemlock was from
lile 88 north of Revelstoke, BC. while the balance
of the hemlock material wes from the Balla Coola valley.
The single cedar specimen was also from the latter area
and was probably a stray. The moth from lodgepole pine
was from near Banff, Alta,

8 - 1945

The spruce budworm continued to be the most active
defoliator in the Interior of British Columbia but as
1945 was the off-yeer on the two-year life eycle area
very little feeding cceurred in the s pruce~balssm stands
at the higher elevations., As & result, definite ine
formation on the trend of the infast&t{ens reported in
1944 on lionashee Surmit, at Bolean Lake and in Kootenay
National Park, etc. will not be available uatil 1946.
However, ﬁaugias fir stands on Cayoosh and Fountain
Creeks in the Lillooet distriet showed eonsiderable
defoliation and heavy feeding was elso reported et loha,
20 miles northwest of Lillooet. A reduction was evident,
however, in the intensity of the infestations in Douglas
fir on lit, MelLean and Mission Ridge in the Lillooet
distriet and in Botanie Valley near Ly#on, B.C,

An examination was made in feptember of the Sock
Leke area on the Clearwater River, tributary to the lorth
Thompson River, On this area feeding (1945 was light
to heavy with balsam receiving the heazviest defolistion,
Loggers claimed that the "worms" were not so numerous
as in 1944,
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Early in 1945 a report was received through & trapper
of an éxtensive infestation in s pruce and balsam on the
headwaters of Goat River in the Prince George distriect.
This is undoubtedliy a two-year life eyele area and if
possible will be examined in 1946, :

As a result of the success of the mass collecting
of spruce budworm parszsites in 1944 on the Lillooet area,
plans were formulated by the lominion Parasite Laboratory
for the eonticuation of the project in 1945. The work
was to be again carried out in co-cperation with the
Vernon Forest Inseet Laboratory, '

The general seteup was to be similer to that of
1944 but the coclleeting was to be on & slightly reduced
seale and confined to Mission Ridge and lit, lieE&an and
employing only loecal school boys and Japaness in the
distriet., Preliminary arrangements were completed
through the Vernon Laboratery. In this connection,

W. G, Hathers made a trip to Lillcoect in the first part
of April, FHeads of the Japanese corsmunity at Bridge
River Station and the principal of the Lillcoet school
were conteeted, Assurance wes received thst the required
number of Japanese would be availabie for collecting on
lMission Ridge and at least 1Y school boys would be ready
to colleet on lt, liclean, the latter tc be available
before the normal ending of the school term, Also while
at Lillooet, inquiries were made regarding accommodation
for the field laborstory, tramsportatlon for the collee=-
tors and the construction of resring traps. The British
Columbia Forest dervice had of fered full cooperation and
a visit was made to the distriet office at Kamloops, where
plans were discussed with the district Forester, Col, A.
Parlow and Asst. Distriet Forester R. G. lecKee, Arrange-
ments were later completed for the loan from the B.O,
Forest Serviee of a light delivery truck, 12 blankets

and 3 tent flies for use at Lillocet. The blankets

and tent flies were supplied by the Kamloops coffice.



lir., H, Coppel of the Dominion Parasite Laboratory
arrived &t Vernon on June 4 and with Mr. Mathers and
Insect Ranger 8. H, Farris of the Vernon Laboratory,
proceeded to Lillooet on the following day to organize
and supervise the collseting. Wr., Farris was made res-
ponsible for the actual fleld colleeting on Mt, MeLean,

The first few days at Lillooet were spent on general
scouting, fixing up the temporary field station, preparing
trays for resring and lining up the eolleeting erewse,

Collecting by the Japeanese on lisgion Ridge com~
mence€ on June li and by the schcol boys on Mt, lieLean
on June 18, At first, 16 collectors were employed on
Eission Ridge and 13 on Mt, MeLean. However, hot westher
during tae first part of July so accslerated the reste of
budworm cevelopment thet, in order to obtaln the meximum
amount of matsorial before emergence st:srted, the number
of collectorx on Mission Ridge was inereased to 23 and
on Mt. Melean to 21, the latter ineluding Japaness from
the East Lillooet community. Field colleeting terminated
on Ht. kiclean on July 14 at about the 3,500 foot level,
but the erew o: ilssion Ridge eontinued until July 20,
by whieh time the collectors .ere working in spruece and
blasam at over 3,80C feet elevation.

The orgaenigation of the work this year was much the

- 8ame as in 1944, One Japanesec acbed as overseer of the
crew on Missicn Ridge while the collectors on Mt. lMelean
were divided into twe crews with Wir, Farris and the
prineipal of the Lilloocet sehool acting as overseers,

All the rearing and finel sorting of the material was dond
at the field leborstory and for this phase of the work

an average of 4 school boys was employed under the direct
supervision of a high school teacher, Each day's collee-
tlon from Mt, licLean was received st the end of the day and
those from Mission Ridge were received the following
morning by train. All fleld-collected and laboratory-reared
budworm pupae and dipterous puparis were sent as scon

as recovered to the Par:site Laboratory at Belleville, Ont,
by air exyressé shipments going forward regularly at

not more than three-day intervals. Coeoons of the
hymenopterous paresite, Phytodietus fumiferapnae, were
held at the field laboratory until the end cf the season
as no emergence would occur before 1946, During the

L

L



latter part of Ju { attention was concentrated on field
recovery of possible alternate hosts of certain budworm
parasites. Dr, A, Wilkes of the Dominion Parasite
Laboratory was at Lillocet from June 30 to July 9
during which time he rendered valuable assistance,

lr. Mathers returned to Vernon on August 2 with
Mr, Farris following & few days later, Ilir, Coppel cone
tinued with the colleeting snd rearing of possible
Agternate hosts of parasites throughout August and was
agssisted in this work by two local boys. Arrangements
haed been mede for lir, Farris to remeain at Lilloocet
longer but an urgent request from the Provineial Forest
Service to return the forestry truck to Kemloops
necessitated a change in plans,

No record was kept at Lillooet of the number of
speeimens eollected nor of the number of pupae and
puparia shipped to Bellevililie. However, counts were
made on the receipt of the material at %he Parasite
Leboratory and the results are summarigzed in the
following teble.

TABLE IXI

hipments received ot the bominion Farcgite Lapora-

64925 2,375

Totals 127,553 19,991 84,589 9,053

Grand totel pupae = 212,142
Grand total pupsria 29,9&4

In additiony over 4,400 Phytodietus cocoons were
recoverad and sh{ppad at tha end of the seasson to the
Parasite Laboratory. Although the budworm infesta~
tion on the two colleeting sreas was not as intense this
year as in 1944, the results were considered quite satis-
faetory.



showing Jepenese labo.r colleeting spruce
budworm matorial - July, 1940,

Mdoeion “ §di6y Lillonet district, .C. -




?;f“i? —g: s &
Shewing Jepanese colleetors at Shalalth,
B.C.y transferring & day's colleotien to
eontainers for trunshipping to the lilloocet
Field Stationg July, 1943,

~

showing temporary fiecld stoticn at
Lillooet, R.u,,uced for handling and
gggring mase ¢ollections of spruce
worm for the recovery of amsites
June = Julv. 19485,
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ﬁ 48 in 1944 the suceess of this projeet could mot
heve been possible without the exsellsnt ecop-raticn
of the British Columbis Ferest fervice snd the British
GColumbie feseurdity Commission., Ve arve particulerly fne
debted to the . C, Forest Cerviec for the losn of the
truek and to the Distriet Forestry Office st Hamioops
for the loaa of the blankets snd tenteflies,

This year s comprehensive plan was drews up for
making specisl reecovery sollsetions io conneetion with
the work at Llllocet for detsiled data on paresitism,
This plan fneluded the making of speeial colleeticns
at weskly intervals at the Qéﬁg% 000 snd 3,000 foot

levels on both 4t, keLesn and H1Ssidn it. The eollee=
tions were mede jointly by members of the Farasite
and Vemon leborsteries,

ALL spaelmens in these eolleetions were placed
individuslly is viels for vearing and weve handled
at tiec temporary field laboratory at Lillooet until
the end of July when the raeurds and the material
remsining were transferred to the lominion Parusite
laporatory at bBalleville, Cat. The susmory is being
_prepared thers, and to date bas not been veceived by
the Vernos laborstory.

A record of the material eolleeted 13 given in
Tables IV and V.,
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TABLE IV 4o

Special Hecovery Collections made on Mt, Melean, Lillooet,
British Columbia, in 1945,

Date ~ T Number of Specimens
Collected Blevation A F Rree

June 14

3
» P

P

fod

il

g |1 ok

i TN |
¢ 8O PN e

June 21

June 28

July § 1000 collectien not mede
' eollection pct mede
- i9% 61
A2 %28 .62
colleetion not mads
- 83 25 108
19 175 77 271
colleetion not made
- 923 76 :

July 12

July 19




TABLE V

Special Recovery Collections made on Mission Ridge, Shalalth,
British Columbia in 1945 ‘

%’!5 @% bt o &# ' l*:t

on ,

Totals 4245 1297 164 5906

' In addition to the above colleetion 119 8gg
clusters from Mt. Melean and 52 elusters from Fountain
Valley near Lillooet were gathered at end of July by Mathers,
Coppel and Farris :nd forwarded to the Parasite Laboratory
for the recovery of any egg parasites that might be present,
At the time (July 24) of makin: the egg colleetions at
the 2,000 foot level on lit. MeLean, a large number of Tachinid
adults were noticed in flight. A series of 109 specimens
were captured and sent to Belleville for identification,
They eonsisted of the following:

104 males
3“
1&1
1

"




. Specia

this year

made from Douglas fir on Junme 29 by W,
Botanle Creek road about 64 miles from Lytton, B.C.
eoliection (B.C. 45+213) was received at Vernon on June
and contained 105 larvae and 13 pupse. The second
tion,also from Douglas fir, was made on J
Coppel and Farris at about 2,500

Two #ggeiai spruce budworm colleections were included
in the Forest Inseet Survey.

One colleetion was
G, Mathers on
This

uly 22 by
feet elevation §

up Fountain Creeck valley from the Fraser River,

92 pupae, 1

shown in Tables VI and VII,

o.Collected

Ho.host emerged 18 32

NoJhost larvae dead
(not parasitized)
No.host pupae dead

olleetion (BC, 45-531) was made
10 Slypta cocoons, 6 Apantele:
(ug cocoon and 1 dipterous pupar

ea 21 b

2 19 .
50 47,62

38)
10)

45.71

up @g 4 budworm

30

collee~
Mathers ¥
miles
This
larvae ¥
88 coeoons, 1
fum,

The results obtained from these two ¢olleetions are

pta fumiferanae

" coecoons (dead)
Apechthis ontario
il 1504 L P8 J 2 .

1,90
0,95

Aﬂé&%&#ﬁia‘auxia&uﬁata
B&pﬁarxns pupariume

| —._"."5,,&, A LE]

2,86

LN L

3,

BRIt




TABLE VII

Ty T ——— milmdietss i : : .y :
No.host emerged - 39 42.39
No.,host larvae dead

(not parasitized) 4 18,18

E&.hﬁtt §u§aa é&aé

]

" ecoecoons dead

" " para. 4§s&5

fgaatel&aLQgg;
*  eocochs dead
» ? gaxx.

TToplectis obesus 1 1 1.09

Pha:egenss hariolus 3 2 5 5.43

Amblymerus verditer (12)1 1,09

Phytodietus coccon

para. by hyper. 1 4,55

Hymenoptera undeter. 1l 1,69

Host pupae para. by
ayméa,(aaganrgséﬁ

27.27

™ |
B -

Biptareus guyariuaméaad 1 4.55
Dipterous maggots - " 8 8.70
East §m9aa pnra' by ;

% oterasun sad _ 12 13,04
el b i - S— - . ‘ —25 500
18 8182 e een— 32 34,78




Table VII eont. | 45

‘Itopleetis obesus
Qi Glypta @eegg&s i 1 2 20,00
Amblymerus verditer
ex ig:aﬁnlut eoeoon (2)1 16,67
‘ A,vﬁséiﬁarvgxiﬁhyﬁaw . o

# Percentages of prémary psrasites parasitized by h¥?6¥?¢¥33i§3’f

III ;zva;é,f;;,;a;wg;s; Survey Collections
Parasite material was recovered in 1945 from only three
of the regular Forest lnsect Survey colleetions, These
were as follows:

a) B,C, 45-160: from 4 budworm larvae eolleeted on

Pouglas fir near Falkland, B.C., one Phytodiet hic PEL
recred, , A B -

b) B.C. 45+438: from one budworm larvae from Englemann
spruce at Forest Grove, near 100 Mile House, B.C., a dipterous
puparium (dead) reecovered. :

¢) B.C, 45«442:1 from one budworm larva and 2 pupae sent
in from Douglas fir on lt, kielean, Lillooet, 2 undetermined
dipterous puperis reeovered,

The Phypodiétus aég%t, a female, had an incubbdtion
period of 18 days at 74°F, and 90 per eent R,H, in the
econstant temperature ecabinet,

In the Annual Report for 1944, reference was made

(page 63) to a speeial colleetion of spruce budworm (B,C.44-423)
made on July 25, 1944 from spruce and balsam on Monashee
Summit, The results obtained from this ecolleetion were

given in Table IX (page 64), The 77 unemerged dipterous
puparia listdd in the table were placed in February,19%

in the constant temperature eabinet and from them were
recovered 46 meles and 18 females, adults of the

Feeiatd Pgeudosareo; a8ge affinis (Fall, )g The §8m¢ﬁ

of the puparia died. The ineubation period at 74°F, and
90% R.H. for the P. affinls ranged from 18 to 73 days,
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Five adults of P, affinig were also reared in the
ineubater fromw the 10 unemerged dipterous puperia listed
in Teble XI as hﬂt&ﬁg been recovered from the Forest
Insect Survey colleetion ( B.C.44~233) from Douglas fir
at Owl Creek in the Pambart@n,é&styiet, B.C. The
iaaubatiaakyariaé for these gpecimens wes from13 to 43
8YS e

The P, affinis maggots amafgaé from elther prepupal
larvae or pagaa pefore forming their puparia. The host
had & onewyear life eyele at Owl Breek and a two=year life
eyele on Monashee Summit,

Determinatiovns of the following specles have becn
received recently from Ottawa,

g; omerus sp. One male and 4 females of this
d eﬁcrgeﬂ on May 27,1944 zmst at Vernon from a
intaa cocoon e@lia&%a& at Pemberton, BE.C, on August

ﬁﬁfgs,; 3P r hispas (Harr,) One male emerged
on liey 29, Trinity ?aliay Fleld Station
from a thtaéietna eocoon collected on August 25,1943
at Pemberton, B.C.

fuplegtrug sp. One female of this doubtful specles
wes rearaé ‘rom & sppuee budworm larva collected on

June 24,1943 from Douglas fir near the Trinity Vailey
Field sgatiaa* The parasite larva feeds externally and
at the time of colleetion was present as a small green
iarva attached on one side of the thorax of the host
LETVE
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zsagenal Jevelopment of the Spruge Budworm

The special recovery collections made in 1945

in the Lillooet diastriet provide an indication of the
effect oi altitude on the seasonsl development of the
spruce budworm. In Table VIil are recorded the numbers
of grehips larvae and pupae tegether with the percentage
of each, taken on the collecting datem at the three
levela, 1,000, 2,000 and 7,000 feet on lit, leolesn am
Hiesion Ht,

Humbers and rereentages oi Arghips larvae and
‘upae in Special Regovery Collsctions = 1948,

June T8 ¥

"1 199 98.3 4 1.7 431 97.0 13  3.0)
S 416 77.8 119 22,2 155 50.8 150 49,2 ) 2000°
# 28 3X.§§y? O 69,3 8 16,7 L 83,3

June 14 5251000 O 0.0 492100,0 O ©
" 21 ﬁ@@ 99,7 ﬁ 0.3 %5 96,4 39 .
" g8 530 77,8 151 22,2 315 62,0 193 38

Jaly & 162 18,3 728 81,7 21 7.6 265 92
" 12 G 0.0 196100.0 - - -

DI 330100.0 0 0.0 375100.0 0 O
" 28 583 99,8 1 0.2 468100 © 0O
July & | 624 89,4 74 10.6 573 98,3 10 1.
“" 18 132 20,2522 79,8 159 32,3338  67.7
" 20 19 9.8175 90,2 22 7. 217 82
" 26 ¢ 0.0 B58100.0 - - - -
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The percentages of pupae in sach colleetion are
#lee shown in the scoompsnying graph, Due to the seareity
of speoimens eollections were not made at the 1,000 foot
levels on it, Helean smd Wissicm Mt, after June 28, at
the 2,000 foot level on Wission Mt, after July 5 nor at
the 3,000 foot level on lission Ht, after July 19.

| From the da84 given in Table VIII and the graph,
it ie evident for each locality that the higher the
elevation the later the seasonal development of the
budwerm. J¥For example on Mt, Heolean, although over 69
per cent of the budworm hed pupated by June 28, at the
1,000 foot level, by the same date only about 28 per
¢ent had pupated at the 2,000 foot level and less than
1 per cent at the 3,000 foot lovel., ©n Hissiom Mt,
the corresponding percentiages on the same date were:
over 83 per cent at 1,000 feed, 38 psr cent at 2,000
feet and none at the 3,000 foot levels The progressively
later pupation ass the elevation inereascd made the two
- ereas, Mt, Neolean and Hission it.,ideal collecting
arcas for the mass reeovery of perssites. Under such
condtione the eolleeting peried eoculd be extended ove:
a much longer period than had the colleeting been
restricted to one lsvel, since the erews could start
at the lower levele and gradually work up the slepes
as the season advanced,

o -
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; 4t the requeast of the B.C. Foreet Jervice, an
investigstion wae made of the status of the spruce
budworm in timber stands of the Frince George district.
Foresters hove beoome worried about the ereation of pure
bals:m stands by the removel of spruce in logging opeyae
tione, Because of the lateness of the season there was
not wmuch time for a detailed examintion but some logging
operations and timber stunde were examined between
#rince Ueorge and Bansard, includl ng the Forestry
Axperimental arem at Aleza iske, Some operations and
timber stands were zlsc examined north and northwest

of srince Gecrge, o evidence of any spruce budworm
work was Jound on any of the arces examined although
reported have come in of an infestation esst of Hansard
in the Tonequoe Range, Trees showed 50 per eent defolia-
tion here in 1944, The area hae not yot been examined
by entomologlists. :

in conneetion with spruce budworm in the FPrince
Georgs district, one problem which should be investigated
was suggested by B.O. Forester M, Ppgue, who has been
making reproduction studies there., ie husz indicated
that the eowmcreialesized balsam left onloggin: operatims
dies in the course of eight or tem years, The cause
may be bark beetles or a combinmation of bark beetles
and unagcustomed exposure., Whatever the causey if these
conditions prevail in the region it means that the
matur: balsem left will cesse to be a problem from the
standpoint of residual stand susceptibility to budwerm
attack. The on'y eonsideration then would be the
relative percentages of spruce and balsam repreduction
and the trees unde¢r conmercialesize remaining on the
losged ar-as. dmmple plot studies are planmed in thie
connection for 1946,



CX
(WBL

4430.08«3  Spruce Budworm « Hopping

~Skiuge Budworm Studies at

The ar:a under study eomprises the timber 1ikite
of the Vernon iine and Box LumberCo, and is situated in
the visinity of Belean and Arthur Lskes, mear Felkland,
3.0« The present limits have an area of 1,317 sgres
of commercial timber but the operations cover a much
larger aree because the merehantable stande ar- some=
what broken up by swamp aress and lakes. Contiguous
arcas may be available for expansion of the cperation
whidh may extend over a peried of 18 to 20 yoars, Zlevae
tions:from 4,600 to 6,500 feet above sea level, Being
@ high plateau country, the slo.es are gradual for the

necessary to build éiﬂgk logging roads in some sections.
(See accompanying map, )

The stand is considercd to be a Glimex type
for the high, wet, platesu ccuntry of the Interier, It
is a mixture of Zngelmann :graaagfggg%g gagelmanni) and
alpine fir (4 ie8 lasclosarpa) commenly referrsd to as
balsam. The relative peraeentages of these two species
vary to some extent on differemt parts of the area. Un
site A (dark green areas on map) spruce runs from 10 i,
to 15 ¥, bosrd feet to the agre, Balsam on the sase site
originally aversged about 10 #, bosrd feet tothe acre,
bdt about 35 per eent has been killed eigher by bark
beetles or po-=ibly in some gases by disesse. This
leaves about 6 to 7 M. board feet per acre of living
commercial-size balssm, Site B, (light green on map) has
6 to 8 M, board feet of Bpruce per sere. ¥Figures for the
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1, To determine the suseeptibility of the logged stand
to budworm damsge., .

2. To determine the mortality of epruce and balsam of
all clusser an a result of budworm feeding or bark
beetie attack on the weakened trees,

3. To determim the relmtive populations of the budworm
Irom your to ye:r on the verlous stund Ly 2 and on the
logged and unlogged per tione,

4, To determine and evaluate the natural control factors
such s parasites and predators, which tend to reduce
the budwoerm populetion,

6. To obtuin all information pessible rolative tothe
stande involved with regerd to age, composition, evidence
of previcus outbresks, repreduction, and growth rate

over the past 60 vears,

The investigeution will be mrried cut mainly by
means of sample plots of one acre each., Three of these
have already been established but it is probable that
additional plote will be required.

Flot I (see map for lecation of plots) where
selection legging bas already teken pluce, represents
Site 4, Flot II represents B8ite 4, also, but no
logging has taken place end probsbly wi.l not take place
for & considerable pericd. Flot 11] represents #ite
Gy which ie praectically pure balsam,

Jeverity of budworm feeding will be determined
foy thes: three tymas from year to year, supplemented
by random samples and observa:ions throughout the
general arse., Mortdlity of trees will also be determined
by thisz method pozsibly supplemented by sempls strip
srulses to determine bark beetle activity.



showing legging ross or the
timber limit st olesn .. ke
of the VYerpwm 2 3% +ine

Lunher C

ing type of spruce-~balsam stand in
whieh ilet 111 is loceted. Belemn Lake,
British Colunmbia,

-thé"
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Relative populations of the budworm will be
determined by countsof larvae on standard branch samples
taken from randem selectad troes om the sample plote
supplemented by general observations and random samples
throughout the arsa. Parceits deterainetionsz onn be
made from this some material.

Faotors ouch asz ag> of trees; growth rate, ete.,
relative to the history of the stand will be made on
the sample plots, For this purpose all tress down to
% inches ..B.H. have boen tagged and numbered, Grewth
~atudies are made from incremsnt ¢ ree, the individual

ringe measured to hundredths of a2 willimeter by msans
of a mierometer dire in s binscular micresgope. For
plot t¥ng purpeses these are rounded off to the nearest

tenth millimeter. . .

g _L§

Jeagonal Budworm Usvelopments In this timber type and
at these elevations it

hes been found that the spruce budworm requires two ~

years to complete its life eyele. Thie departure from

~ the ome~year oycle occcurs on the higher platesux

o ef the B.C. Ipterior and 2o far as known,does not

ceour anywhere aelse in Cansda, This was first dis»

coverad by W. G. Mathber:z while meking spruce budworm

inveatigations in the Barkerville district some

yeurs 8go.

Un the Belean Lake areas, the mothe appear and

lay egge Inlale vuumer tc early fall in the even~

numbered yours. The eggs hateh within about two weeks

and, shortly affer emergence, the young larvae gpin smsll

coccons in whieb they pass the winter. They leave

~ these coccons the following spring and eontinue feeding
throughout the following summer, In the fall they

again spin cecoons in whieh amother winter is passed,

Feediy is resumed the following epring and by the

mid dle of summer the larvee commence to reach full growth

and pupate, the moths emerging about two weeks after

pupation. igg~laying is then completsd and the eyele




begins again. This type of development results in
heavy feeding in alternate years since the larvae eat
wueh wore during the latter part of their growth than
they do in the earijer stages. In one respeet, this
is fortunmie because it gives the trees opportunity
to reeover gomewhat during the light~feeding years.
However, it may net be se condusive to the inoresse
of parasites. - '

injury snd iarsgitsms ZSntomelogiste firet visited the
Bolean loke erea in July, 1944,
Being a wotheflight yeer, feeding by the caterpillars
wag fairly heavy over a econeidersble area around arthur
and Zclean Lakes and extended nertheastward at least
as far as Spa deke, The most severe damage occouryed
on yeung balsam 5 tc 20 feet in height., The tops of
some 5f these were completsly defoliated and a few
tmall treee ware noted whioh wers completely stripped.
Toung apruce had the extreme tops quite bedly stripped
and lateral tipe turned red. Spruce and balsam of
commereisl size wers less severely injured, the
prineipal dawage being tc the extreme tops., Unless the
outbreak becomeslwore intense, 1t is probable that no
gericus tree mortalaty will result in the mature stand,
There will undoubtedly be some mortality in young balsam
and posaibly a emall amount in young spruce.

The following paresites were recovered from
ran om collections of larvee and pupue}

S nae {ggra;itiagvﬁa$3

, The total amcunt of parasitism howsver, was
not ever 15 per eent and would not exert any marked
eontrol influence, unless a material inercase oscured.
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History of Outbreaks

With regerd to past outbresks, data may be
seoured from two sourees: either from observers who
vigited the ares, or from the tree ring reeord., The
former is reiisble if the observer is familiar with
budworm injury. Growth depreseions evident in tree
ringe are not so relieble but ars fairly eonclusive
if elimatic factors ven be eliminated, This mav be
done by a study of rings from tree specics which are
uot sueeeptible to budworm attasek snd waieh are
growing on or near the arsa under study,

ds Js Gtruther, manager, Vernon Box and Fine

Lumber Uo., visited the Belean stund: in 1927 and he

states that there was no evidenee of budwerm work

then, The present outbreak apparently started quite

recently sinece budworm feeding wae not noticed te

any extent prior to ! %40+ ZEvidence of past outbreaks
~frem tree ring studies 1s discussed in the following
- seation, .

Data presented here are from 10 spruce =nd
10 balaam from sach plot exeapt Ylot 11 where only
4 spruge were available. ,

V The spruce stand is considerably older than
the balsam. The spruce range in age from 150 to over
300 years while balsam ranges from 75 te ever 200
years. The average age of 12 spruce is 192 years and
of 19 balsam, 138 years, In these figures, only
those trees srs inciuded where the borer hit the mnter
of the growth or very nesr it. DJiameter is no indiea=
tion of ag~ in thess mtands,

in order to evalmate the effect of budworm
feeding on tree growth it is necessary to knov ® me=
thing about the rats of growth befors ané after the
budwerm outbreak and if poswible, tc determine whether
any grow'h depressions are due to past outbresks, This
ie en impertant peint on this particulsr area because
any serious curtailment in groewth may countersct expected
acceleration due to release, ‘




Figures 1 to 3 show unsmoothed growth curves
covering the period 1885 to 1944 inelusive, plotted
by decadss for spruce ané balsam on Plete I, I and
111, respectively. Flots I and I1I show a definite
growth depression during the decade 1913 to 1924
whieh 18 only elightly in evidence on ¥Flot I§ where
the downward trend for balssm is accelerated snd the
upward trend for spruce is slightly deecressed, For
the seme 60=year peried, Figure 4 shows unsmoothed
growth curves indicating ysarly average growth of
spruce and balssm on the three lots from 1885 toli44
inclusive., These are ploited from the ssme dats ag
the decade curves and indieate that the depression
lasted for approximately 10 years, 1915 to 1924, and
41d not encroach appreciably on the preceding or
following decades. The faot that thie depression
iz scarcely evident on ilot I1l suggests that the eause
was budworm feeding or at lzsst not due to climatic
feetors. Uver considerable areas, budworm feeding
is characteristically varied in intensity and in the
present ocutbreak, the feeding on the arsa represented
by Ylot I} has been light in svite of the faet that
the stand is nearly pure balssm, GSite factors may
have something te do with this., ¥Ue can conelude with
more confidence thut budworm was responsible for this
depreseion 1f it does mot show up in growth studies
of nsarby lodgepols pine,

) The decrsase in growth from 1915 to 1924 was
30% below the average decade growth for the succeeding
20 yesrs. The sorresponding figures for ilet 11X
are 1845 and 8535 respectively.

visregarding for the moment, any acceleration
in growth whicr may result from release, it is portie
nent to ecalculate the incresase inm volume which may
be expected in the spruce left on Fiet I, assuming that
the growth rute of the paet ten year s is mei ntained,
This should be com,ared with the growth rate on rlot 1il
where no logging has ocourred., Ten years hence a
glmilar compariscn will give soméd idea of the effect
of releuse,.
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The follow ng tatle shows the volume of the
rewainiog spruce en rlot I amd the wnlogged stand on
Flot LIl in 1935 end 1945 and the theoretical volume
whieih will be reashed in the future years indicatud,
apsuming that the present rate of growth is paintained,
in eelouniating thesa volumes, esecount has been tak-n
ef trees wileh will reach mercshantaile size progresg=
ively with esaen degsd:,

X o 51 593 6518 8051 9727
111 1@e3) 18923 16710 20151 23630

1 &1 § 9.87 $12.37  §15.30 §10.48
111 24,85 28,92 31.75 32,29 44,90

setusilyy the incrocmse on lot I1i will net be
realized, The stand is watur: to ove mature znd the
growth rate will probably drop during the next 30 yearsg
due to age and budworm feedins. Insvitebly there will
be lose frow berk beetles, disemse, and windfalls so
‘hat on this particular sere it is pwhe e that neot
more then 1& ¥, boerd feet could be utilized in 1978,
n Flet 1 there iz a better chanee of roalizing the
inerscaed iddieated und peesibl. & Little more. The
relesage due te legging may so-elersts the grewth rate
but 1t muat be remembarsthat those trees alse are mature
to overmeture amd may not resvond ss wueh ag anticlp:ted,
sedustion sus to budrorm feeding, bark veetles and wind-
faile must sloa be teken into mosount. From past exe
perienes it is gaie ¢ ponelude that thers wiil be twe
perivds ol oudworm sttaek bHetwesn 1¥40 and 1975, ine




of these is now in progress znd the second one
probebly will occur betwesn 1960 and 1970, Juring
these pericds the reduction in growth rate due to
‘he budwerm will work sgainst the acceleration
gifect due to release.

All thinge eonsidered, it would not be reason=
able to expeet much move tham the inerease indioated
for ilot iI. ©On the 1945 stumpage value of $9.87,
this would represent s return of only about 2% at
gompound intersst if the sr-a ig relogged in 1975,

In yiew of all these adverse factore attendant in
this mature to overmature stend, some indication may
be geined ae to the advisability of this selection
euttins system on this partigular area. Admittedly,
mugh of this is preblematical and the gonclusions
way be entiraly upset by a grestly accelerated growth
rate or the disappesrance of the budworm outbreak
without recurrence. This selection expariment is
valusble if for no other resson than to see how the
development during the next 30 years bears out the
predictions.
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(liorgan, Cowan)

Bxemination of the lareh stands between
Himberley and the Ckeanagan Valley in June disclozed
vary few curled shoots throughout the region. A
second examinatien in september showed no appreeisble
dafolistion except near the sumnit between Hesslend
and Sheep Creek where several hundred acros suffered
maedium tc heavy defolistien. The lareh sawfly
population showed an inerease in the vieinity of the
Trinity Fleld Station Judging by incer=ased amount of
defolistion on young larch. Two new sample ploets
have been estabviished hers, on one of whieh sampling
wag earried out accordiug to the Frebble method.
This was supplemented by random semples whieh were
also taken on the ares wesi of Hemsland.

Two extensions of the known range of the sawfly
were reported this year by rangers of the B.C.
Forset dervice, one in ChristianvVelley on the main
- Kettle River o d the other between VFenticton and Ellie
Ureeks nesr Fentioton, The latter is about the
western limit of lareh ocourrence.

Table I gives results of 20 square foot samples
from 20 quadrate on & one aere plot at Trinity Field
Station, sampling by the Frebble methed, Thi: repre-
gents 4 samples of 1 sq. ft. each from 5 trees on the
ﬁlﬁt&

Table 1I gives the results of random cocoon
gam;los teaken near the Trinity Field Station arem.

Tuble III gives results of random samples taken
from an area € miles west of Rossland eon the Hosslauds
Shee, Creek swmmit, Defoliastion was medium to hexy
over several hundred mer:e.
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Rosslund«Sheep Cr. Susmit

A B ¢ D F
Toeoons Live  Wouldy Uesd  GF % Fara.
tzaminaé asfﬁiy_ gocoona Q&aul,k i basis

g Uriginal collection made fall of 1943. Fut in
shaded experiment (i,e. W3) for emergence in ! 944.
kExamined Cet,18,1944, Twenty-one ecosocne econtained gnl
live aawiiy larvae Uverwintered 1944-45 in insectary

June 6«45=-1 female sawfly emerged and placed in aagﬁe
lareh in field on June 8/45, By June i2,
eggs had been laid on two shoots, Lggs

' began to hateh on June 20,
dune 1l6=45e=«] femele #&%fly am&xg é
June 23«4b««}] male lesoleius

June 25=48-<2 males *© " {net examined June® 4)
July 3 =48«-emsle iMegoleius emerg:d (not * July 1«2
Jsﬁy 5 =4b»eMamale leso leius amrg&é

July 7 =45==1 fomsle *

July © =dfe=]l male # "

bept.28«40««12 unemerged covoons examinediw
4 ﬁ@ﬁﬁ&i&@é ﬂe&é‘ ér? sawfl larvae

3 *  pupae
1 “ # " # adult,fenale
3 # L " Yemol, pupae
1 » " . adult,female




)

e 2 Griginal collection mede fall of 19043, Examined
Getober 4g£§&&, Kleven copoons contained guly live sawfly
zer@ﬁt Overwintered in duff in inseetury. Julf removed

Hay 2,1945, :

3@1? =48~ 1 female igscleius emerged
Sept.28-40-«10 unemerygaed cosocns examinedi~
g ﬂ%ﬁtii&ﬁé é&&s, dry sawfly larvae

: . . . gggg; %ﬂ%f&ﬁ

ingide their psrssite cogoons.

Ne 3. Original Colleetion made fall of 1943, isut in
2041 in field (i.e. Lot.JE) Examined Cet. 6,1944, Five
cocoons eontained pgnly live sawfly larvee, CUverwintered
1944~45 in duff ia iaséa:ary. Duff recoved Hay 88,1945,

June 235-45-~ 1 female sawfly smerged.
5@p. 28«ibe= 4 unomerged coovons examined:ie
1 eﬁﬁﬁaiﬁﬂé desd, dry sewlfly larve

1 *  gawfly adult (femsle)
1 " " dry Mesel. larva=-no
cocoon.
S *  Mesoleius adult (male)
-
Qo4 “ellected nour XNeoedles (esame place as mass

collection for Belleville in 1948) on Sept.l7,1944. Uver=
uiﬁ&@r&& in duff in insectary., Luff removed lHay 2,1045,

dune lle4Bes } tana&e aawxiy amargga

June l4=4ime 1

June 1lé=4be- ) ﬁﬁl& Mego Jeius emerged plus 24 Irituepti

June lE=4bes 4 fﬁﬂﬁl& aaurliaa, 2 mele and 5 femsle Kesoles
1 Srxitneptis adults emerged. (Mot examin

is adults
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19/45 « 1 female sawfly amarg&&

i i@ié}iﬁﬁ 3 femsl ¢ Mosolejius emerged

1
June 20/ = 4 T
June 21 -1
Juns 22 - 1%
June 23,24 =« neo
June 25 - 6 1
June 26 - 1 1
June 27 - 1 I
July 3 - 1
riue emerged,
July 8 -
July € -1
July 9 - 1 ma
July 18 « 2 me
July i3 - g8
July 80 = 1 female ® "
July 26 -1l * W i
July 27 -1 ° w #
July 30 -1 ® " "
Aug. 1 » 1 fewale # "
&% . % - }n ] " %
Sept. 28 « Unemerged coecons examined:
51 &a&taia&& dead, woldy sawfly larvae
-] g dry sawfly adults
(females)
1 " " * sawlfly larvs
1 w # L ] pupa
2 " " " Kesol, pupae

All twitu&ytig adulte had emerged from
3 gogoons .
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'§t3€}ﬁ3§éz - free mortelity

Up to the gresent time about BS per cent of

the trees have been killed on mest of thess ten plots,
The exceptione ar: plote Vill, IX ani A, The latter

two ar: in 60 to 70 year cld stande where many troes
were 6 inches and under in diaemeter, consequently

immune to attaek, Flot VIII ie in the northern portion
of the outbreak where the infestation was later in

developing., #Flots I to VI1 have had all infested
and dead tracs removed by elearing and salvage operae
ticng and aro of little further use, Plets VIII to X will
8till give valuable dats and should be checked until the
outbreak finally subsides., The following table gives
regord of attack on ilet VIII, Ko freeh sttuck occurred
en rlete Ii apd X,

Year leetles Green une Green Total
killed attacked or
, regoyered attecked _ tree
1941 1 39 : 20 60
1842 i0 44 6 60
1943 13 3% e 60
1944 18 4% 0 % %
6 59

1945 lg 35

# 1 removed by cutting.

it is evident that since 1941 the infestation
has been carrying on a;proximstely on & level and rather
alowly. &t this peint the stand ochanges to a mixture
of spruee and lodgepole pine eontinuing te Vermilion
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gunmit, Nesrer the summit some balsam also appears.

The infeststion has praetically rum ite course in the
pure ledgepcle pime stand £ arther south. The seguence
of attaek in relation to diameter haz been govered in
previcus reporta. '

5.30.10<(7 == §

Examination of the contreol areas in June and
again in September discloced very few red=tops. A
few red-top groups visited in the Hilledale ersa, bad
u few green- nfested trees in the vieinity, but the
ratio of green-infested to red~top was about 1 to 5.
The park wardens have slso been keeping &n eye out
for any sizne of increase and report that the ar-ue
are in good zhape, A more detailed exeminstion is
planned for 1946,

B.30,1

g"‘{?) bty ﬁ z
resk in Yoho N

an area of several square miles betwedn Lesncheil
and the west park gate has been under observatlon for
several yoers becsuse¢ of the sppesrance of scattered
red=tcps. The progress has not been nearly sc rapid as
41t was in Benff rark at the begisning of controle GCone
sequently recomsendatio n for control w2 not made
until 1945, aAlthough the ratic of green~infested trees
to those attacked the previ-ue yeur waso gt11l about 1
to 1 , even st % .is rate the stand ¢ ould be badly
daseged over & peried ol years and there were no signs
of any redical subsidence. Consequently it wus recom=
mended to ths (arks Branech that er:ising and treating of
the infestsd area be started in Jeptember 1845. Owing
to searcity of labour it was not possible to coamence
work until after the firet of the mext ycar, The ecntrol
csmp was closed down at the end of ¥sreh,1946, Jentrol
work will be ¢overed in the next technieal report,

4ﬁ§§?

e



79

1. To determine if there was any repellent effect of il
geneentrations specified, on attacking bark beetles.

2. To determine mortalitry of bark beetle brovds emerging
fren logs treated with UDT concentrations s pugified,

3., To deterains the eifect on bark beetle broods both
emerging and entering logs, treated and untroated, by
LPT ecencentrations specified.

Haterizle Used
1, GEsagul a=3,

2, Fermula 1 = 10% oil emuleion
BOT 2 eu,
Jiesel oil 4 gallen
DUPCHRAL 2 oz,
“ater to meske § gallons,

3, Formula 11~ 20# oil emulsion
iWiegel e¢il 1 galilen.
JUFUECL & oz,
vater to muke B gallons.

. dur

The experiments may be divided inte two seotiovne, A=
¥ield Experiments and By Cege mxperiments (logs cuniined
in eheesre cloth cages 4' wide by €' long by 6 highj,
for recevery of emergents. All logs ueed were 3 foet

in length.
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) tn May © fdye legasfreshly cut, ware placed
sid e~by-side in the open, sumewhot sheltered beneath
forest trees. Ume log was troated with GEIARCL a=3,
one with sormula I and one with Fermuls 11. 4 ochegk
log was untreated. *

Cage I « On= leg eontaining spring brood of baetles
ready tc emergej troatod wilb GESAROL 4«3 on
May 7. .

Cage Il~ One log containing spring brood of beetles;
trested with Formula II %*ﬁ gallene, on Hay 7.

Cage ill-Two loge; untrested checks eontal ning spring
_., brood of beetles. .
Wa puy logs, one eentalning epring br od of beetlesy
sprayed with Formula II (.5 gal.) On Hay 7.
Une freshly-cut uninfested log to absord
emerging beetlos,

“age ¥ ~ tne leg eontainiug spring brood of beetles
sprayed with formula i, %;5?5 gal,) (n ¥ay 9,

Uage Vie Une leg untreated eontaiming s:ring brood of
boetl sy twe fr shlvecut uninfested logs; one

dusted with GESBARUL A3, one aatr ated.

Cage Vii~Cne log, untroated, eontaining spring bfoed
el beetles; two freshly=-cut, uninfestedlogs,
one treeated with Formuls 1. (4375 gal.), one
untreated, (May ).

vage Vill aa in Vil but wsing formula 11 for the treated
eection. (May 9),

Application of the dust was made with a fine mesh
cloth bag, until the bark surfuace =as completely covered,
The apray was spplied with a bucket pamp until allparte
of the bark surface were thoroughly wet,

]



In the field experiments (i) record of fresh
attacks on al 1 loge was kept esch day snd all logs were
@xawined in detail sfter suitable intervals to al low
ior any development of the broods.

Beetles from Cages I, 1I, I1l and V were
¢ollected daily and placed in the insectary on moist
blotting paper in petri dishes,. longevity of the
beetles in days after eumergence wse recorded,

after a suitable time tc 8l low for re-entry
of the emerging broods into the treated snd untrested
logs, exanination was mede of =11 lo & and the
mortal ity of vsrious stages of the bark beetles was
recorded. Lxeuimstion wes alesc made of logs from
which thebrocis had orizinally emerged. Hesults are
gontained in the following tables ard suw-aries,

it is obvious from the results in Table I
that there was no marked repellent action of the
materisls used snd that in these eoncentrations,
development of brosds in the tr ated lo s was not
breventeg,

it 12 appsrent from these experiments that
the eoncentrations of DT used would net be of any
pragtical valuedor the centrol of the lougles fir
bark beetle. ‘

~ With thin-barked trees,such as lodgeyele .
pine, it might prove to be useful., Cost of treate
ment would be @& major ecnsideration.

w 3 om




Tazii X.

Tsurfacesrea

Leg i Average geal lery
ﬁm Qraatmnt in ssq.:zsﬂ‘

mm
1. {k’@ &3& *&"‘«-«* 3«@ 6.1 1.6 led 26,7 T7.4 0.0 11*1
2. Foravia I 8.6 3.2 17 0.8 20,3 73.8 1.4 1.6
3. Formula Il 8.1 4.0 €.l 3.3 18.3 76.0 5.7 16.5
4, Cheek 8.8 5.7 2.4 0.6 34.8 34.5 0.0 18.9

.

f}agt | f‘«*«* : L ;
_Trestment 1 & _mm:m;num:mmmmm gfﬁxﬁp_

1 GEBAROL

VvV JFormulal 5 4
il Formulall 2 3
111 Check

4 8182017 7 1 3

7 7 61512 9 €& 7 7 412 7 1 4
1 2 % 2 3 2 1 1
31 3 511 212 €10 6131910 7 7 118 810-12 11130

w% mortd i&y point

= § daye Il == B days
- ¥ days 111 ==14 days

8L
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WW Ww

Cage Surisce area T Te
So. Treatment in 8q. ft. Attascks /

IV-1 Untreated 9.9 0.9 0.l 0uf 0.3 2.6 12.6 9.& |

?i}ﬂ Untreated 5.3 3&& 1.8 0.4 1.7 66,0 7.8 23.6
-fiﬂfﬁﬁ& ﬁ*% ?u& i;% 1&‘ ﬁa* ﬁpﬁ ‘Bu@ @m& ﬁ?n?

VIL, Untreated 7.1 10,1 1.1 3.0 0.0 84,2 2,7 2043
vii*®permula 1 8.4 7e3 3.5 442 4.0 6l.4 24.3 19.0

V1L Untreated g.7 2.3 0.7 0.5 1.4 9.0 17.5 13.3
ViIi‘4 Formula II 8.2 2.4 0.6 1.6 2.2 23.1 6.5 18.0

ﬁ?ém Chegk £.8 6.7 2.4 0.6 34.8 34,5 0.0 ’ 18.9
Bice ;

(1) Aattacking brood emerges from log treated with Formuls 11
(2 Attacking brocd emerged from log treated with GESARCL A=3.
(3} Attagking brocd emerged from leg treated with Sormula I
(4] Attaeking brood emerged from log treated with Formula 11

&
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£.30.24 « Western Hemloek Looper
B.30.24=(7) = Ge

~ Youing layvae in abnormel nusbers were present
on hemleck and other forest trees from near Revelstoke
northward to lille B8 on the Big Bend Highway., In
meny places it was not diffieuit to collest 15 teo 20
young larvae on trees B to 10 feet bigh. Un June 7
‘he larveae were se small as to suggest that hatebing
of eggs may not have beer vompleted.

‘ A vewexami: ation of the arem in JSeptember
revealed outbresk conditions from a point 34 miles
north of Hevelstoke northward for 50 mileas Hcthe
could be seen flying snd resting on the tree trunks
nearly anywhere on this ares, Um the east side ol the
velley defoliation was noticeable but not complete on
an arza about 10 miles lomg Wy several miles wide
between HMile 54 and 64 north of Revelatoke, Notice-
able feeding was 2lso apparent at Hile 73. Un the
west side of the valley localized areas each a few
seres in extent were completely stripped from & point
51 miles north of Revelstoke northward for a distance
¢f 13 miles. It is expeeted that 1946 will be the
pesk ysar of this outbreak, Timber loss in 1945 was
lese than 1,000 . board fe«t, estimated., The entire
outbreak aresz comprises 150 square miles at a con=-
servative estim te.

The work for 1946 for this pro ject will con=
zist ol

1)

¥irst it will be neces~
sary to find out where
the majority of eggs were deposited since localities
differ in thie respect, according to the amount of moss
on tress, charaster of forest floor, type of timber etc.

o R
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Branch or moss sumples should be taken frow stations
from south to nerth through the area, These stotimse
should be about € to 10 miles apart depending on
favourable sampling arcas.

2)

These should be taken at about the same intervals
as for the eggs. The branch sampling should eonsiet

of 8 braneh samples fro. each tree at each legation,

4 from near the bage of the erowny 4 from & height of
about 14 feet. Trees about 20 feet in height would be
most suitable but older treeschould be tried at the
l4=foot level., It might be possivle to olimb some

treecs, tov sec what larvel eonditions wre nesr the topa,
alsc on e bronch semple basis,

; ong on the same baeis ss larval sanpling,
' All pamples will be transferred

to the Trinity Valiey Pield station for wortal ity and
parasite determinations., ,



2430.,40 » Douglas Fir Tussock Moth

ﬁ;&f};w*{?) - $ neral survey of

A Considerable incresss of the tussock moth is
anticipated in the Vernen distriet in 1946, In 1945
it was reported from several loczlities in Vernon eity.
in one sase an ornamental fir was completely stripped
before the danger was realised and it wes toé lute for
eontrel, Through the loecal presgs houscholders who have
valued Uouglas firs have been worned to keep a earsful
check in the apring of 1946 so that any control messures
necessary will be in time. The tuesock moth is slse
impertant beccuse the hairs from caterpillars cause a
severe rash of the ekin, yuite & number of cases have
deveioped during past outbresks.

The virus disease which esuses the sudden end
of gone oulbreaks was not detested in the field in 19456,
Virus materisl has been saved from & line of t ussoek
meth rearings carried on from the last cutbreak, This
materlal should be tested on field larvae in 1946,

w 0 -



Leboratorys

%ipoe;a ;

Year:

frrinity %3.10} Field Station (Vamaa,agc‘) Observer: ¢ .Y.@.ﬂtmn

Observations

89
1945

- Remarks

o 1. [Picea engelmanni rirst bud-scsles shed Nay 21
98% bud-scales shed May 31
First staminate flowers shed«
ding pollen -
Hew growth 2 long June 1
Terminal growth completed July 3¢ Last wk. of July *
2, IPimu contorta First bud-scales shed.mnd - |
Terminal candles 13" long &
,, B lateral candles §* long May 19
U First staminate flowers shed-
ding pollen June 1
First needles separated in
- bundles June §
Terminal growth completed Auge Tllet. wk. of Aug.
01d needles just turning Aug.18 i
N - 214 needles ftliiu Aggéa.
3. nﬁn lasiocarpa First bud-scales sm T -
First staminate flowers shed- :
‘ ding pollen .-
New nesdles 4" long kay 19
i | Terminal growth completed July 2§ Last wkoof July.
4. JLarix occidentglis | First staminate flowers shed-
- ding pollen -
' First bud-scales shed Apr.l6| On young trees
Needles full grown Hay 19
New yrowth 2-3" leng June 1§ = "
Terminal growth completed huge 6] 1lst. wk.of Aug.
5 [Pyrus sitchensis Leaf buds 3" long Apr.30
| Compound leaves 5" long May 19
i  First leaves fully expanded |lay 21
First flower open May 30
25% flowers open June 2
90% flowers open June 4
98% flowers open June 7
| First fruit ripe Aug.20
First leaves turning celer Sept.T
90% leaves turned Seph28| 201 leaves dropped




(Phenological Observations)

Species

First flower open

Cheervations

June 1l

9.jClintonia uniflora
90% flowers open June 20
1005 1iowers open June 23
First fruit ripe July 23
10.{Cornus canadensis |First green bracts separated | May 24
First green bracts turned
white Hay 30
First floret open June 4
10 florets open June 7 P87 green bracts
_ turned white
25% flowets open June 16
954 florete open June 22
First fruit ripe July 16
801 leaves turned color Sept.l12
10054 leaves turned Sept .28
11l.|5o0lidago canadensiglFirst flower open July 28
95% flowers open Aug. T
12.{Epilobium angusti- |First flower open July 11
folium 54 flowers open July 13
1004 flowers open Aug. 10
Acer glabrum 1004 flowers open day 19 lLeaves 13" long
First leaf fully expanded May 22
First leaves turning color Sept.l0
95% leaves turned Sept.28 b1 leaves dropped
Achillea lanulosa First flower open June i4
30% flowers open June 22
100% flowers open July 10
Alnus sp. Staminate catkins 1% loag Apr.30
Staminate catking 3" long Hay 19 Leaf buds 1"long
Awelanchier alnifolia {(First leaves fully expanded |May 19 hacemes 2" long
{First f{lower open uday 23

70% flowers open May 26

1007, flowers open Hay 28

100 sepals shed June 1

1004 fruit ripe Aug. 8

irst leaves iturning color Sept.]

1004 leaves turned Sept28

Anaphalis margaritacea |[50{ flowers open Julyll




Aguilegia formosa

(Phenological Cbservations)

Observations

it e o g

First flower open -

R SNl i et . S et

. June 6

20% flowers open June 14
904 fiowers open June 22
100% flowers open June 27
Aralia nudicaulis | Plants 1°' tall day 26
' First flower open May 28
304 flowers open June 1
601 flowers open June 7
100% flowers open June 14

First leaves turning colof

98% leaves turned Sept.1l
Arctostaphylos 1004 flowers open Vay 19
uva-ursi
Berberis aquifolium| Racemes 1/2% loag Apr.30
First flower open day 19
100% flowers open June 2
100% verries ripe Auge 9
Betula occidentalis|ieaf buds 1/4" long Apr.30
Leaves 13" long May 19

Fivst leaves turning colop

Sept o8

95% leaves turied Sept.28
Calypso bulbosa 1005 flowers open May 19
Carduus arvensis |First flower open July 17
First seeds spreading Auge T
954 flewers open Auge 10
Castilleja sp. 100% flowers open June 18
Ceanothus sangui- |Leaves 3/4" leng iay 19
neus Firet flower e¢pen June 2
50% flowers open June §
1007 flowers open June 15
Chimaphila umbel- [iew leaves 1" long June 2
late New leaves li~2" long June 14
irst flewer open June 30
40% flowers open July 11
Corallorhiza multi~ |[Pirst flower open June 14
flora ¢4 flowers open June 23
Cornus stolonifera [100% flowers open June 23
Clematis columbiana {100 flowers open Hay 26




{Phenolegical Observations)

Species

Obsasrvations Date Remarks
Corylus califor- Staminate catkims 1® long |April 2 -
Staminate catkins >till ex+¢
ea 'gandgﬁg 1 April 16 o falltn spreading
: YET.
&taninate flowers sheddingfiApril 30
First loaves turning colorjdug. 29 n
984 leaves turned tept. 20 154 leaves dropped
Eiap»rggktrgahyaar-laﬁﬁ flowers open day 19
Gragaris spp. 5% flowers open ¥ay 19
90% flewers open ay 26
954 flowers open ¥ay 31
First sepals shed Juae 1
90% fruit ripe July 12
Gontiéné acuta First f{lower open June 21
_ ﬁabe?agia orvicu- }100% fiowers open July 17
py A
Lathyrus ochroleu~-{First flower open May 31
cus 50% floweras open June 14
100% flowers open June 21
Lilium parvifodum |[Plants 7" %all May 19
Flents 18” tall Junsé 1
Flower buds 1" long June 7
Firet flower open June 20
10% flowers open June 23
; 100% flowers open July 1
Linnaea borealis |First flower open June 12 |
var. americana 5% flowsrs open June 16
804 flowers open June 22
100% flowers open July 3
Lonicera ciliosa |First flewer open June 18
104 f{lowers open June 23
100 flewers open July 6
Lonicera invelu~ |Leaves 4" léng April 30
cratus Leaves fu!ly expanded May 19
' 954 flowers open June T
100/ flowers open June 12
1005 fruit ripe July 12




{FPhenological Observations)

, , | 84
Species | Obesrvations ‘Batol Remarks
‘Lonicera utahensis oo £ %ﬂéﬂ 1" long ‘pril 30 Reaves Just unfurling
10% flowers open ay 14
40% flowers open fay 19
§00% flowers open fay 26
first fruit ripe une 25
J00% fruit ripe uly 3
Lupinus sp. iret flower open une 9
5% flowers open une 116
% flowers open une 22
% flowers open uly 12
Lys kamt - - £l ' 1
ysiehéigg. amtschat-}00% flowers open fay 9
oneses uniflora J00% flowers open §aly 12
Faehzgiima myrsinit- 1004 flowers open Puae 2
Pinus monticola teral candles 3/4" long Way 19 Thrminal candles 1°
ret ncgél atgntatod une 5
1d needles just turning ug. 16
1d needles falling ugs 30
Populus tremulsides feaves 3/4" long Pay 19

Populus trichecarpa

riret bud scalss shed

irst leavtzéfally expand-
lesves turamed color

Pssudtosugs taxi-

Firet bracts splitting
irst needles completely
vared

8% bracts shed

'n trees up to 30°

teral new shoots 13" Longlune 1
Pyrola bracteata 0% flowers open 12
Pyrola chlorantha 00% flewers open 22
Pyrola secunda fa% flowers open 12
Ranunculus sp. ?zrat flower open 20
Ribes lacustre £ buds 1/2" long pril 30 [Leaves Just uncurling
st flower open ay 19 |Leaves 14" long
% flowers opon y 2
% flowers ope une 1
5 rst fruit r July
% frui

Auge

3




(Phenclogical (bservations)

o e

absifVatianu |

P0% flowers open

e M A T R ANt

LOOk flowers open May 26
Rosa melina First leayes just uncurling lApr.30
aves 3/4" long Hay 19
First flower open June 12
L5% flowers open June 16
O flowers open June 22
Rubus parviflorus [Plants 10" high Hay 19 Leaves 3" lomg
Firet leaves fully expanded [Hay 26
First flower open June 11
5% flowers open {Jdune 15
40% flowers open June 22
10C% flowers open July 6
First fruit ripe July 27
305 fruit ripe Auge 3
B0% fruit ripe Aug. 10
First leaves turning color |Sept. 4
HBX leaves turmed color Sept. 28 o7 leaves dropped
Rubus viburnifolis [First flower npen June 18
0% flowers open June 22
8L fruit ripe auge 3
Salix ep. eaf buds 1/42 long Apre 30
eaves 13" loag. ~y 19
Shepherdia cana- |Pirst flowers open Apr. 30
densis ves 1i" long May 19
iret fruit ripe June 27
0% fruit ripe July 6
0% fruit ripe : July 12
rst leaves turning color Sept.10
0% leaves turned Sept.28
imilacena racemosa [Flants 15" tall day 19
‘irst flower open May 28
0% flowers open June 2
0/ flowers open June 7
987 flowers open June 14
Spiraea lucida Leaf buds 1/4" long Apre 30 f{Leaves just uneurling
First leaves fully expunded [uay 19
100% flowers open July 16
75% leaves “urned colcw Sept.ll
1004 leaves turned Sept .28 [254 leamves dropped




{Phenological Observations) K84

s§¢cias ebsarvaaioaa Date Remarks

Turnxucum offici~ ?irnt hs&&t ﬁamplatily ahud of

nale seeds Hay 29
Taxus brevifolia 100% flowers open  day 19
100% fruit ripe , Aug. 3

Thuja plicata First leaves turniag coler Aug.27
Traeapggen praten-First seeds ripe & spreading July 10
sis

Vacecinium membranace

flowers open iay 26

1005 flowers open uay 30

First fruit ripe Juiy §

50% fruit ripe July 10

100% fruit ripe Aug. 3

0% leaves turned color . Bept.ll

A ~ 100% leaves turned Sept.28

‘ - 50% fruit r: 1

!a¥g§§§g§ ovali- 50% fruit ripe | July 12
Verbascum thapsw First flower open July 28
50% flowers open Aug. 10

?ikasgg?ﬁgauei- 80f flower open A Junpe 1T
Vieia americana 807 flowers open Jue 22
Viola adunca 1601 flowers open Hay 14
Viela canadensis 100/ flowers ocpen day 14
Viola glabella 100} flowers open ' Hay 14

mmmmmm
ENE OBLE 10ONB

Lest snow to whiten ground : April -27, 1945
Biaappaarsncn of winter’s snow in open " 30
" ® " 4in forest " 30
Last spring frost S May 23
First fall frost Septe 9
iﬁzwt snow to fly in air Cets 19

® " whiten ground Cet. 21



TRINITY VALLEY FIELD STATION, B. C.

Winter of 1944 - 45

Date Time Outside Insectary Inside Insectary Overwinter.ng Snow on
. in. ° e Mife Af“!iig of chamber ground
resding r’ﬂ ng Hax. ﬁin- At t  of in
‘ reué_ﬁg inches
Kovember 6/ 11:00 A.d. 51.5 30.0 44.0 51.5 31.0 44.0 , :
: 13 10300 A. . 47.0 27.0  30.0 46.5 29.5 30.5 45.0 38.5 138.5
20 10330 Aoie 36.0 16.5 29.0 35.0 21.0 30.0 39.0 35.0 35.0
30 10:45 Agil. 34.5 14.0  30.5 33.0 24.0 30.5 36.0 34.0 34.0 4.0
Dece 18 3:00 Foiia 34.0 7.0 22.0 39.0 19.0 25.0 36.0 29.0 306.0 6.7
30 10345 Auie 32.0 =6.0 24.0 28.0 7.5 26.0 30.0 25.0 29.0 10.0
Jan. 15 11:20 4.4, 36‘6 22.0 32‘0 33 0 25*5 3}- 0 32 0 29:0 32 0 21.0
Feb. 1 11:15 A.de 340 -1.0  25.0 34,0 11.5 23.0 35.0 27.0 22.0  21.0
Har. 2 10s 15 Aoiie 43 -0 “"3 0 28-0 3600 ) 1.0 2? 0 32 ] 2%305 BGQO 2?00 '
Apr. 2 10:00 4.0« 50.5 20.0 33.0 45.5 26.0 30.0 33.0 31.0 32.0 16.5
16 10:30 A.M. 52.5 19.0 38.0 53.5 20.0 38.0 34.0 31.0 32.0 10.5 (pate
30 10330 Aoia 58 .5 24 o0 "'? «0 59 o0 25 0 4? ol 3605 32 0 3‘ 05 diﬁﬁpiﬁ@ar‘
. in open & in
forest

N6



TEMPERATURE RECORDS

for

TRINITY VALLEY FIELD STATION, B.C.

2t e

3015 nek

. SO
1lebt 4.

14 ' 8500 A

June

OO =3 O B W N b

ot

2 10120 hon
4 1G:50 A
7 G50 G
9
4

& - - L L]

194

5

(day to October)

cutside inssctary

93

inside Inssctary

Hax., Hin. At time of lax. ¥in. At time of
reading & reading &
8$0§ Ao s ) 336@&;&A~
0.5 2945 5140 6545 30.0 5240
7.5 34.0 5740 77.0 35,0 55.,0
43.5 27.C 45.0 65.0 25,0 43.5
&é-g 2?,” 52-0 55.? 38.3 ﬁl.ﬁ
£7.5 31.0 4.0 5.0 2.0 53.0
57.0 56.0
§§¢§ 3T .G A1.0 5?55 3?0§ 5505
65.0 31.C 4.0 64,0 31.5 33.5
82.5 41.0 47,0 52.C 41,0 43.0
56.0 41.0 42,0 55.5 41.0 42.0°
85.5 139.5 45.5 64.5 39.5 45.0
5de5 3440 42.5 51.5 40.0 42.0
67.C 34.5 41.0 66.0 15.5 40.0
9.0 32.5 41,5 £9.0 133.5 41.0
73.0 12,0 41.5 72.0 33.0 41.0
09e 36,0 44,0 68.0 37.0 43.5
72.5 36.0 43,0 72.0 36.5 47.0
68.0 43.5 47.0 575 44.0 4645
150 37.5 43.5 74.5 3850 4245
80.0 37.5 40.C 80.0 38.0 395
“4,0 39.0 46.5 Ra,0 4.5 45.5
83.0 42.0 47,0 2.5 43,0 46.0
S 78.0 43.0 49 .0 77.5 44.0 45.0
69.0 44.0 47.5 9.5 44.5 47.0
71.0 44.0 47.5 70.C 44.5 47.5
65.5 45.0 49.5 65.0 45,0 49,0
64,0 51.5 54.5 64.0 51.5 54,5
67.0 47,0 50.0 65.5 47.0 5040
7.0 48.5 5240 66.0 49.0 52.0
?1&0 47«5 51.6 ?O‘C @Sxﬂ 5900
73.5 46.0 5040 73.0 47.0 49.5
wis5 47.5 50.5 i2.0 45,0 5045
69.5 43,0 4t .5 60.5 44,0 47,5

¥ Reudinge taken at 8:00 4. . after iy l4.
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Date “ Cutside Insectary Inside i”‘%&iﬂﬁi
Eé%éu dne éim ﬁgif.a WQ ‘ Mo 3 N

June 1l 56,0 37 e 43,5 5540 38.0 43.0
12 §1.0 39.5 43.0 60.0 39.5 43.0
13 62.0 32.5 40.0 61.0 33.0 40.0
14’ 6? n5 "Qa{} ‘610 6605 h ‘sl»é "555
15 73.0 34.5 41.0 73.0 35.5 40.5
16 72.0 38.0 46,0 72;0 39.5  46.0
17 §0.0 35.0 42.5 80.0 36.0 42.0
18 72.0 50.5 5740 71.5 515 5740
19 70.5 45.5 50.0 70.0 47.0  50.0
20 11.5 530 55.0 705 535 5540
21 66.0 52.0 54.0 65.6 52.5 54.0
22 70.0 44,5 49,0 69.5 45.5 48.5
23 16.5 3.3 50.5 76.5 35.0 50.5
24 83.5 3845 44.5 83.5 40,0 44,0
25 ' 33.0 44.0 49,5 83.0 45.5 49,5
26 6040 53.5 54.5 5940 54,5 55.0
27 8040 41.5 48;5 6040 42.5 48,5
28 66.5 8.5 51.0 65.0 49.0 51.0
29 60.0 41.5 47.0 59.5 42,0 47.0
30 16.¢ = 35.0 42.5 150 36.0 42.5
2 80.0 51.5 52.0 80.0 51.0 52,0
3 78.5 45,5 46.5 78.0 45.0 48,5
4 79.0 46.5 51.0 78.0 47.5 51.0
5 85,0 39.0 47,0 85.0 40.0 47.0
é 85.5 42.0 48,0 85.0 43.0 48,0
7 88,5 4340 5040 88.0 44,0 5040
3 88.0 49.0 54,0 88.0 50.0 54,0
10 92.5 5140 57.0 92 .0 §2.0 57,0
11 92.5 5245 5640 92.0 53.5 58.0
12 , 9345 49,5 55.0 93.5 51.0 54.5
14 85.0 54.0 595 85,0 55.0  59.5
15 1540 49.0 54.5 75.0  50.0 54,5
16 7640 48.5 51.0 69.0 49.5 51.0
17 61.0 43.5 5640 61.0 49,0 50,0
18 7440 43.0 47,5 74 .0 43.0 47.0
19 78.0 38.5  45.0 7840 39.5 44.5
20 73.0 43.5 48.0 73.0 45.0 48.0
21 77 .0 49.0 5240 77.0 500 52.0
22 67.0 35.5 49,5 67.0 47.0  49.0
23 : 793 41.5 45,5 . 7595 42.5 45,0
24 85.5 42.0 50.0 85.5 43,0 50.0

25 7640 505 56.0 155 51.5 5640
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Dutside Inseet
lax. ¥in. 8300 .M,

tar

43.0
£9.5
86.5
730
65.5
T4 .G

82.0
85.0
T1.6
16.0
86.0
B89.5
92 .0
30.0
34.5
81.¢
82.0
86.5
88.0
91.5
92.0
90.0
83.5
730
6940
7645
83.0
84,0
85.0
86.5
64.0
75.0
80.0
T1.0
f1.0
67 .0
15.0

82.5

- 80.0

63.0
6845
67.0

- 43.5

45.5

4840
44.0
48.0

36.0

3040
44.0
49.0
44 .0
43.0
45.5
48,0
6045
4745
45.5
42.5
42.0
45,5
47 .5
48.0
48 .0
53.0
46.0
30.0
?

33.5
39.0
44,5
43.5
47.5
51.0
45,0
45 40
43.0
43 .0
39.0

35.0
43.5
42 .0
50.0
353

49.0
51.0
5540
49.0
51.0
41.0

42,0
475
53.0
49.5
48.0
48,5
55.0
63.0
52.0
B.5
46,5
43.0
47.5
50.5
52.0
50.0
5640
49.0

?

39.0
42,5
46.0
45.5
50,0
54,0
48.5
4.5
47 .5
46.0
40,5

37.5
49.0
44.0
515
38.0

nside Ins
BX,
83.5 45.0
89.5 47.0
86.0 49.¢
T3.0 45,0
65.0 49,0
13.5 37.0
32.0 39.0
85.0 45.5
76.5 50.5
78.0 45,0
86.5 44,5
89.5 46.5
92.0 49.5
90.0 61.5
B4.5 49.0
905 4645
Sled 435
86.0 43.5.
86.0 46.5
31.0 49.0
92.0 49.0
90.0  49.0
83.5 54.5
72.5 47.0
9.0 32.0
76.5 ¢
3.0 35.0
84.0 41.0
85.0 46.0
6.5 45,0
64.C 48.5
74.0  52.0
19.5 47.0
76.5 5040
50.5 44.0
66.5 84.C
74.5 40.0
82.0 36.0
80.0 44,5
63.0 43.5
68.0 51.0
66.5 37.0

94

m’ 870@ g 0% e

490
51.0
5445
49.0
5045
41.0

42.0
47.0
52.5
50.0
45.0
48.5
54.5
€3.0
5240
48,5
47.0
43.0
4745
51.0
52.0

50.0

56.0

- 4940

?

?

39.0
43,0
47.0
46 .0
50.5
54.0
48.5
54.0

47.0

46.0
41.0

36.0
490
44,5
5240
38.5



Temperaturs Rgasrgt

Date

83;}‘53 ‘6
7
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7
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il
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24
-

)

Cete 1

1z
17
22
29
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Heading
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8300 4, Max,
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-
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5540

65.0
6:.0
63.0
4.0
65.5
665
4245
4G5

42.0
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LR
0\

Pe
*
i

NG

31.0
316.0
3045
31.5
35.0
26.5
21.0
23.0

28.5

44.5
2.5
4543
325
47.5
41.0
35.5
41.0
38.5
4840
4

29.5
310
4245
41.5
41.0
33.C
370
35.0
Ty e
e
edel
2240
2747
LRI
S5 el

51.0
48.5
47.0
50.0
5Ge5
40.5
3345
33.0

325

94

Inside xnaccgart

Hine 3:‘\;0 &Q' °

72.5 40.5 45,0
9.5 38.5 43 .0
56.0 42.0  46.e
éfﬁ 0{} 31 -(5 33 vg’
0.5 45.0 48.0
77.0  35.0 36.0
1145  3%:5 41l.5
80.0  19.0 39.5
5540  4L.0 49.0
5140 % ?
2245 330 T
6l.0 274 30.
00«5 3C.0 3145
47eh 4340 43.5
5.0  4L.0 41.5
46.0  35.0 . 41.5
Swe5 0 3.0 3340
50.5 34.0 35.0
5740 315 31.5
550 2740 2740
515 2940 25.0
62.¢ 3140 31.0
02 .0 bial 31.0
5.0  33.0 51.0
66.0 37.0 44 .0
63 -5 Ry ‘6\:3
86.0  33.0 49,0
66.0 3640 5040
67.0 28.% 40.0
43,0 22.0 34.0
40.0 24,0 33.5
40.5 13,5 34,0



14
14-15
15-16
16=17

17-18

18~19
19-21
23=24
2425
25=26

26-28

for

TRINITY VALLEY FIELD STATION, B.C.
1345

{april to iovember)

10500 Aes

10130 Avie U880

:@fﬁé 13%32
10320 Aavs 0.000
10:50 A.a e.000
}.Ofs’g Asile 000
10315 Ala G000
11856 a.us ﬁté?f}

? étf.n? fﬂfiﬁ.}_8§

hd B0
? 0e380
. G455
w 0.005
" 0.140
" 0.000
" o 0.020
. 0165
" 0.175
ot ;:

Rain geuge set up.
Fell sines April 2.
. of reading.

Fell since April 16. Not raining at time
of reading,

Zun shining.
Hot raining at time

No rain fell since April 30.Wet rainming
at time of reading,

“o rain fell since lay 2. Mot raiming

~at time of reading.

A5 abovs.

&z above.

Fell since iay 9.
of roadings
snowers fell bet. 12415 and 7100 Fede of
showers fell bet., 12 & 5:10 Pusie of

Uuy 15. Hail fell bet. 2:05 22:10 F.¥. of
Traces fell in P.d. of iay 16, ( May 15.
Showers fell throughout A.M. of Hay 17.
Traces fell inm AM. of May 17. Light
showsrs fell in F.i. of day 17 until 8:00
K. Heavy showers fell thersafter in F.i.
of ¥ay 17 and 4.1, of May 18.

Traces fell bet. 9100 A.i» & 10100 Auis

of kay 18,

Fell mostly throughout Yay 20.

Truces fell bete 3125 & 3145 Puie of Hay
22,

vrowers fell bet. 1225 Potle & €310 Follw

of ay 24 mceompznied by thunder & light~
ninge

Showers fell bet. 1:58 Puie & 3115 PuMe of
4wy "+ Traces & light showers fell there-
after until 6810 Pufe of uuy 25.

Fell mostly in F.i. of iay 26.

Het raiaing at time



Rainfsll Records)

96
t " Ragfall
R
9 Al inches R e ] & r k 8
. , ; ‘ ) , J—
June 1~2 0.175 Traces fell bet. 31310 and 4:25 P.i. of June l.

Showers fell bet. 4:25 and 5:00 Pie of Juneld in
early AJ/. of June 2. Hail fell for about 1 minute
at 4125 Peils of June 1,

-4 0260  Pell mostly in iate Puie of June 3 & early A.i. of
dune 4.

4 -3 0.140  Showers fell bet. 2:35 and 5115 F.i, & bet. 6:15 F.é,

, and 7:2@ Peiie of June 4.

5 =0 0.005 Traces & short light rains fell in Puis (;t%ar 8100
Folie) of Jume 5.

6 - i 000 Traces fell bet. 1155 Pulie £ 2110 Poiie of June 6o

7 - & 0008 Traces fal inm Ak, & early Feie of June 7 & in
early A.i. of June B.

-9 0,005 Traces fell at 6:30 F.i. of June % & throughout
AJie of June 9.

9~ 11 0050 Fell mostly .n P.i, of June 9.

11 - 12 © 0.120 Traces & intersittent light showers fell througheut
peried. Hail fell at 13110 P.¥. of June 11 for §
win., at 2115 P.i. of June 11 for 4 min. (pieces

» 1/"’ diam.) & at 7:25 Peie of Jume 11 for 6 min,
iz - 13 0.020 zt & intermittent light showsrs fell bat‘
 9100"ahd 5150 P.i. of June 12.
13 ~ 14 0,000 Traces fell bet. 12:120 & 12330 P.:., bet. 2350
‘ & 265 Foilo & bet. 4100 & E**S Puie of June 13,

15 - 16 0.000 Traces fell bet. 5300 & 5:45 P.i, of June 15,

18 -1 0000  Traces fell bet. 5:25 & 6:0C 7.i. of June 18.

19 -« 20 0.030 Traces & light showers fell bet. 11:30 K.Ms and
3130 Fuiie of June 19, and bet. 9:00 Fui. of June

- 19 and early 4A.¥. of June 20.

20 - 21 0.0:0 Traces fell throughout afterncon of June 20.

21 - 22 0.010 Traces aad light rains fell after 132§ A.u, and
throughout ' Jie. of June 21.

22 = 23 04000 Traces fell bets 9130 & 10400 A o of June 22.

2% - 26 0.010 Traces fell bet. 6100 Fuis & 6:30 Poile of June 25.

' nght showers fell Wete TiC0 & 9:00 Ao . ef June
26,

26 ~ 27 0020 Traces & light s owers fell bot. § A.M. & § Pata
of June 26.

27 - 28 0e0C0  Traces fe.l throughout ruli. of June 27.

20 « 29 0005 Traces & light rains fell bet. 12:50 & 1:10 F.is
of June 28 & bet. 4:25 & 5110 P.i. of June 28,

29 = 30 0.055 Treces Tfell bet. 12455 & 6145 Feite of June 29.

c———  Ghowsrs fell bet. 6145 & 7130 P.ie of June 29.

Ttal g0,



Rainfall Records)

Date 9 A.M. Rainfall 9
to in

July 3 - 4 0000 Traces foll bet. 6:00 & 100 P.ii. of July 3
16 - 17 0,680 Traces fell in Pui. of July 16. Showers fell
: bets 9100 Pule of July 16 and 9100 A, of July
: 17.
17 - 18 0.035 Light showers fell bet. 9:00 & 10330 A.u.July 17.
20 =23 0010 Traces & light showers fell bete. 4:00 Po o and
10400 P.lie of July 20.
24 =~ 25 0.640 Heavy showers fell in late P.d. of July 24 and
early A.é, of July 25 accompanied by heavy thunder
& lightning.
28 - 30 0e110 Showers fell in late Foi. of July 29 and in carly
AW, of July 30.
30 - 31 0.010 Light rains fell bet. 9:0C & 11330 A.¥. of July
30, & bet, 5:00 & 7500 Polie of July 30,

Auge 2 = 3 G000 Traces fell at 3:15 Poi. of Aug. 2 and in early
A, of Aug. 3 until 9:00 A%,
3 - 4 0.025 Light showere fell bet. 9100 A.i. & 12500 (noon)
. of Aug. J and bet. 4;00 Poiis & 53100 Peie of Auge]l

7 =8 0.005 Light rain fell in early A.¥. of Aiug. 8.
17 - 18 0.000 Traces fell bet. 8330 P, . & 10:00 Piie Auge 17.
18 « 19 0.135 Showess fell throughout A.id.] P.i. of Aug. 1B.
24 - 25 0.000 Trace fell nt 8440 P.i. of Auge 24,
25 - 26 0.030 Traces fell bet. 9315 & 9125 A.M. of Aug. 25.

30-31 oy  FHERIILIIG 5581000 AL of bus.ds.

Light shower fell bet. 11:50 A.i. & Ll:l5 Poie. of
huge. 30. Traces fell thweafter until T:00 P.M.
of Aug. 3&&

Total 2220

Sept. 5 = 6 G+005 Traces fell bet. 2:05 & 2510 F.iie of Beptes 5.

Light rains & treces fell bet. 4:35 & 6:30 F.le of
Ff»ep‘h 5.:

T - 8 0e115. Light rains fell bet. 43500 & 7130 F.¥. of Septe Te

§ - 1o 9«045 Light rains fell in A.i. of s’Pt.& & aﬁrly A, of
gﬂptt 10.

15 - 17 0.125 ¥ell throughout Sept. 15 & Sept. 16.

17 - 18 0.000 Traces fell bet. 6330 & 9100 F.¥. of Sept. 17.

ST

Fwd. 0.290

§

b



Rainfall Records)

Date 9sA.i.  Rainfall 9
to .. -
9 R0 inghes R __ o ®w & r ke

Sept. Bgt.Fed, 0.290

1% - 20 1.060 Continuous rain fell bet. 6110 P.u. of Septe 19
and 93100 A.0. of Sept. 20,
20 - 21 0315 Continuous light rain fell bet. 9100 A... of Sept.
20 =nd 10100 P of Septe 20.
21 - 22 0.085 Traces & light reins fell bet. 9115 & 10100 A.i.,
. bete 3 130 & ‘395 Poile and bet. ?315 & 9!36 Paily
' of Sept. 21 and bet. 73130 & 9:00 A.4. of Sept.22
22 ~ 24 0.020 Fell throughout A.i. & 1. of 5'@‘36 22,
24 - 25 0.000 Traces fell bet. 2:25 & 2150 Py %« of Sept. 24.
25 - 26 0.035 Showers fell bet. T:20 & 73150 P.u. of Hept. 25

. and bet. 10115 and 11:0C P.i. of Sept. 25.
26 = Uetsdle nil.
Total ~

Oet. 3 104, nil 10 4.4, Oet. 3, light shower just starting.
6 a 9163 Fell Oet. 3,
9 " nil
12 " nil
7 nil (inel. rain & snow)
22 " 1.25 1" freskh snow fell Oct. 21. 24" snow em ground-
i patehy. First snow on Cctober 19.
29 11 A.d. 192 Inel. rain & snow .2 " fresh snow==3" snow on
ground--patchy.
Hove 1 10 AJ¥. 0,56 Fell prior to kove. 1.
Total ; » zg

Oﬂﬂbﬁibﬂti‘ltiilbﬁﬁdiOGQCQt’Qﬂ04"i.‘*‘b’l"‘!‘..i#ﬁQ"Q.lﬁ.&ltl!C‘Q‘..QI."Q.

vummary of fainfull Hecord
Trinity Valley Field Sta., B.C.
ionth 1942 1943 1944 1
%c. days Total Fre~ No.days Total Fre-lo. days Total Pra-“a.éaya Total ?ra»
corded cipitation recordedcipitation recorded cipitation recordedcipitation

é;}iiwmw 21 0.915" 5 130 0.735": 30 1.650"

s $
May 31 5.0 : 31 1.815 s 31 2,160 s 31 2,255
June 30 4,675 :+ 30 1.815 ¢+ 30 1.785 s 30 0.910
July 31 6.625 : 31 1,035 ¢+ 31 1.270 + 311 1.485%
Auge 31 0.835 ¢ 31 1.700 ¢+ 31 2.045 : 31 C.220
Bept. 30 0.895 30 1,030 ¢+ 30 3.700 ¢ 30 1.808
Gete n 1.535 : 31 1.910 ¢+ 31 0.840 31 3,760




SULIARY

=~ WEATHER RECORDS = 1945
Trimty Vm&ll‘}' Field ﬁ‘tﬂn’ B.Co»

japril |} May { June | July Ruge. Iopt.zlatt. zﬁg;.

0. of days recorded 21 30 31 31 30
fax. temp. of month | 58.5 |8é.0) 83.51 93.5192.0 152.5 |66.5

in. temp. of wonth 1940 [27.0] 32.5( 36.0]30.0 §25.5 |21.0

0. days 32°F or less 7 o o 1 9

v Gays with sacw o 8] 4] o "]

0. days with hail 1 2 0 o o

0. days with rain, 13 23 8 4 13 :
fotal procipifation | 1o f-255 [0.910 | 1.485 J0.220 {.605 b.760%

% for full month

oy
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BLIGATILONS

P -

Hopping, Geo. R, ~ The leodgepole pine needle miner in

= & new subspecies of Honee

the Canadian Roecky Hountain Yarks
(Lepidoptera, Gelechiidae). Froc.
dnte G060 of 5.0 423 12, 1848,

iopechemus notatus
{Colecptera: Garaﬁhyeiéaa . SrOCe
int, bocs of Bale égﬁlqvlgﬁ 1845,

Hopping, Geo. A, snd W, G, Uathors. « Cheervations on

lesoh, Hugh L. =~

autbraaka and control of the Mountain
pine beetle in the laﬂggyal pine
stande of Yestsra Canada, For-stry
Chronjcle 21.2):198-108, 1845,

Un three spocics ol Agsbus recorded
from the State of Montans (Coleopters,
sytiscidae). son-Foeific Ent. 21(1)
16,1948,

The s;@aif&e aa&rﬂ@%srs and distribu~

*ammxﬁmﬁﬁlﬁ

' él&ﬁgiera;
w#t%ﬂﬁﬁ * ﬁﬂ‘ﬁtt ?? § 1 3??“?% 1'&5’%&3 &

Three new species of Nearctic Lerongciesn
(Colsoptera, Uytiseidae). Canad. ﬂmt;
77{6):108=-110, 4 figs. 1945,

Summary report of the ¥orest Inscet
Surve;, British Columbia and Kocky
%aaataia Fational Furks. ég;&ﬁn. Repte
Forest Inseel Jurvey, P «70,1945,

{alse 7 short research notes in the
vroceedinie of the int. 500 Brit.
Goles 433@,&,19,3@’?9. 1945,



101

Abies 1aaieaar9& SH BB b B B ER B e L 36 58
acleris (~Peronea) variana ........10,15, 24.26
affinis, Poeudosarcophagd se.o.orsscsveses 49
alaskensis, Pilkonema .ece.ccevs .,..t.*gé,ﬁﬁ
albﬂlin‘“ﬁﬂj Taniva secosssnanssseesdlBy31l=32
alder, Insects ON seco cov-sescasvsvoes 14
Alﬁﬁ!’ 8&'#!1)" LR R R RN R AN RN iu&&‘le 15
ﬂmblym&rua verditer dti&‘itﬂi.tl&t‘l’.‘éafig
americana, Fhytodect8...e.6:4 sevoscves 25
Anoplonyx - S P R T R A 23
3ﬂt10§3’ Hymphalis 2 & essesesbesss e 24
&Pafitﬁlaﬁ BDPo eo0:-0:-neccasscsrasnsss ‘? 4&16
&?QGchiﬂ ontario 4;.;.‘-‘onutobut-¢U0t4?§63
Aphiés LA N E AR R R E R AR A R E NN NE R NN NN %
ﬁrbar*itﬁey Insects on $s e k-8 vons Been e 16
Archipes (~Cacoecia) fumiferana.9,10,11,24,26
35-66
3»1'38 qu LR AR AN EEE NN NE NI RN NEEE NI NS RN 23
ﬁsces&ater ep QinﬂtitttQ‘b&ilﬁ!ic;ocilé&l‘%g
aspen, Leafroller on Qta.tt.;aQin-;t'i*lQ’lq
aurieauﬂata, Ceromasgis nnaao:stte'vu‘ég4?'4&
aAutographa BDe evcsescvsursscsssvrocaces 24

“w B =

balsam, Insects ON sece.vosvvsocncnnses 11
Banff National Fark ..l1,3,4, 10,12, 17, 74
Bark bﬁ&tlﬁattgotuwtao3y4gﬁg 10412, 18,73~79
Black~headed budworm .. YRR ;-....s.»..lﬁglﬁ
Black willow leaf bﬁ@tl@ BB LB E e BB R 18
Blister beetles on 1118C scescvvsoncnns 18
Blister rust . Fe s e v e R OB YO P B RN OO BeEEES 4
Boxt elder bﬁg BB OV ENEEEIRIELES L ORGSR 18
Braehyrhinuﬁ OVALUS sves seasserasacsns 18
British Columbia Forest Service 5,6,7,44, 54,

bu@khrnﬁh’ insects on SRS RO EABERONL B RGE 19
h&dWQrmp blackeheaded ,..4.0 vsenvnesel0y1B
s Spruce »talgé,&pﬁ,gplﬂpllp 35«66



- 3 g

Cagoecia ceragivorana sesscwsensnevs e 08,04
fumiferana (see Archips) H

fumiferene &?e% seevvs-ecer AT
caesar, 4enillia sesvcecesosssvvecoses 46
Galifornia tortoiseshell butterfly ... 19
californiesa, K/mphBills eo.svsesonessee 1F
canosaria, Hepytla ..ovvevescvcavocnse 24
ﬁﬁ?hﬁ; Galerucella R R YT 18
ﬁarigﬁt& BPo escnnvssacncsscss-asornns HRpld4
carueli, U1asple sscevenvecnincrseonss ;3
Ceanthus R A TR s L, XQ
cerasiyorana, Cacoeci® cvev.scesvees 22,24
Ceromasia suricaudata .vesesssesedf, 47,48
ﬂﬁ?ﬁﬁﬁ?ﬁ BPPe sssvssansscorsssscocsons 5
Cinara BPs ossssssecsnsasnssnssocenese 20
Coleosporiodes, Cronartium s...vconeee 4
#éﬁtﬂrﬁa, fiﬁﬁ* [ E A A EE EERE BN EENEEE NN NS &6
vontrel of bark beetleos Eecesasssssanss Th
Cottonwood leaf niner SeshosBIETEEBERYR i7
grepusculariae, 33;?‘?&& sesssnsssesnas L8
erocen, Hen ichro@ sssecssossevcsncsns 16,13
Cronartium ccleocsporicdes ssieeevcesses &

w i e

Dendroetonue monticolae ..10,12, To=T4

PeeudotBugse cvevevcre. TH=TQ
Jermestidae R TIImImmmmnTe
Wiaspis Garu@ll sicesvensvessscvesnses 16
éimmﬁeki, +1konems ta’fttﬁilti!t!lliﬁagjﬁg
disease, ﬁ%‘ﬂlﬁ cast ti!’i*wtt#li&#ll{ii‘g
Jcuglag fir burk beetle ﬁttiit#&&ltttqﬁ*?g
Dougles £ir tussoer moth .....10, 14, 82
y@ﬁ@iﬁ& fir, lunsects on sesvvesssnsnedlypld

- 5 o

Sotropis Cerepusculari® ecvseveveosnsrnee ga
elder bug, Box ssscenvessnecsussvences LB
ﬁllﬁﬁiﬁ %g&ﬂ Lambding) seesvcsovosvene
@ﬂﬁﬁlmﬁﬂﬂig FL@OB sscosncossvsscenssse 55
erecta, ‘'horocera tesvenevavrarRobo RN 46
erichsonii, . ristiphora 10,15,22,26,67-72
Zupithecis pualpata sasvssnnsssesessradngld
B0« #&rlﬂnt’%t#*liibl*!!i*g%§a4
AupleetIul BDecscessoossevnvevesnnans 50
Lureopean larch sawfly 10,15, ET=T2

10

Y]
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o F e

Feralia Jogoma si.civerennsiirivens 22
fiscellaria lugubrosa, lLambdina _9,1@,g§,

¥orert Inseet survey..l,7-86, 35+36,47-50
Forest Service, British Columbla 5,8,7,
o : 44,54,56

‘ New Zealand ev.s.ses B
fumiferans, Archips «...9,10,11,26, 35-66
fumiferanae, glyﬁtﬁ’t;c:c¢0uun»tt‘?;§éﬁﬂ
¥ ?h?tﬁé%ﬂtﬁﬁ;&%;i@;&?giﬁg 49

-G =

Galerucella ﬁﬁr%avitaﬁkcﬁiﬂi;tiﬁtﬁtv 1
st@&ﬂtrida‘ !&G&%Ui&‘lt&étiii'*iﬁj%g' 24
Glypta Tumiferanse .ecsss.esseed7,48, 60

Blr ss:0ssseasvsd -sepresssnse 49

gf%ﬁitﬁtag semlothisf .. +.000083,24, 26
o H =

hariolus, ‘haeogen®s cssesevsssscane 48
HomeroblliBe ceeesssavvunsevssesnsnne 25
Kemerocampa pseudotsugatata.......10, 14
Hemlichroa croces A ¢ I8 13
a@ﬁlﬁ@k lﬁ@}?@l‘ nl;é,ﬁ;?;l@;lﬁ, 3@*8&
sawfly :qwq»qutsiimnnoo;al@g 13
hemlock, Inscele OB se sessssssensldy 14
heterophylla, Touga esrvsservncesnnse 36
hispae, G0aBbUD sssessversvensosvaes 50
ﬁyériam&nﬁ renunciata ttﬁ&*.i%&tibg%i 3%
Hylastes nigrinue se.esvssvsssvscene 18
» Blie sessessssnsstosssonss w 1
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Pacific 1945 Insect and Disease Species Index

Species PDF Page
Acleris variana 16, 21
Amblymerus verditer 54, 55
Anoplonyx sp. 29
Apanteles sp. 53-55
Apechthis ontario 53, 66
aphids 31
Archips fumiferana 15-17, 41-44, 52, 57
Arge sp. 29
Ascogaster sp. 22,37, 38
Autographa sp. 30

bark beetles 79- 84
Brachyrhinus ovatus 24
Cacoecia cerasivorana 28, 30
Cacoecia fumiferana, spruce budworm 16, 30
Caeoecia sp. 23
Caripeta sp. 28, 30
Ceromasia auricaudata 52-54
Chrysopa sp. 31
Cinara sp. 31
Dendroctonus monticolae, mountain pine beetle 16, 18
Dendroctonus pseudotsugae, Douglas fir beetle 81
Dermestidae 31
Diaspis carueli 22
Diptera 53, 54
Dipterous 30, 53, 54
Ectropis crepuscularia 28
Ellopia fiscellaria lugubrosa, hemlock looper 16
Ellopia somniaria, western hemlock looper 86
Eupithecia palpata 28, 30
Eupithecia sp. 28, 30
Euplectrus sp. 56
Feralia jocosa 28
Galerucella carbo 24
Geometridae 16, 28, 30
Glypta 53, 55
Glypta fumiferanae 53, 54, 66
Hemerobiidae 31
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Hemerocampa pseudotsugata, tussock moth
Hemichroa crocea, alder sawfly
Hydriomena renunciata

Hylastes nigrinus

Hylastes sp.

Hymenoptera

Hymenopterous

Hyphantria textor, fall webworm
Itoplectis obesus

Lambdina fiscellaria lugubrosa
larch sawfly

Lepidoptera

Leptocoris trivitatus
Lygaeonematus erichsonii, larch sawfly
Lytta sphaericollis

Madremyia saundersii

Malacosoma sp, tent caterpillars
Melanolophia imitata

Mesoleius

Monodontomerus sp.

Nematus nigriventris

Neodiprion sp.

Neodiprion tsugae, hemlock sawfly
Neophasia menapia, pine butterfly
Nepytia canosaria

Nepytia phantasmaria, snowy girdle, green hemlock looper

Neuroptera
Nictobia limitaria

Notolophus pseudotsugata, Douglas fir tussock moth

Nymphalis antiopa
Nymphalis californica
Olene sp.
Pamphiliidae

Panthea sp.

Peronea variana
Phaeogenes hariolus
Phalaenidae
Phorocera erecta
Phryxe pecosensis
Phyllocnistis sp.
Phytodecta americana
Phytodietus fumiferanae

16, 20
16, 19
28, 31

24

24

30, 33, 53, 54
29, 30

30
53-55, 66
15, 16, 18
73
26-28, 37
24

73

24

66

16, 20, 30, 31
28, 30
21, 74-78
56

20, 33
21, 29
16, 19, 29
31

30

30

31

28

88

30

25

30

29

28

16, 30
54

29, 30

52

52

23

31

45, 55
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Phytodietus sp.

Pikonema alaskensis
Pikonema dimmocki
Pikonema sp.

poplar sawfly

Pristiphora erichsonii
Pristiphora sp.
Pseudosarcophaga affinis
Pteronidea sp.

Recurvaria sp., needle miner
Recuvaria milleri

sawfly

Scambus sp.

Semiothisa granitata, green spruce looper
Semiothisa naer sexmaculata
Semiothisa sp.

Sphingidae

spruce budworm

Stilpnotia salicis, satin moth
Syrphidae

Taniva albolineana
Tenthredinidae

Tortricidae

Tritneptis

Zale sp.

Zaraea sp.

Zenillia caesar

46, 53-55
29

29

29

33

16, 21, 29
29

55, 56

33

22

16, 18, 39
27-29, 74-76
56

29, 30
29, 30

29

29, 30

42-44, 53-57, 60, 61

20

31

22,37, 38

33

16, 23, 29, 30
21, 74-78

29

29

52
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