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ANNUAL REPCRT

of the

VERNCK FOREST IHSECT LABCORATORY

The principal work carried on by the Vernon Forest Insect
Laboratory during 1943 hus been the control of the mountain pine
veetle (Dendrogtonus monticolae Hopkins) in the lodgepele pine
stands of Banff National Park; studies in conneection with the
bark beetle cutbreaks in Kootenay and Banff Purke; examination
of spruce budworm cutbreaks and collestion of budworm parasites
for the Belleville Parasite Laboratorys continuation of the
forest insect survey; and studiee in conneolion with the larch
sawfly and its parusitee, including collection of 50,000 cococns
for parasite recovery at Believille lLaboratory.

During the winter of 1942-43, nearly all bark beoetle sonirol
aress were reclsaned, and tho«s areas which were not worked the
first seascn weére covered. Low teaperatures in January, 1943
gre:tly aided the control work by killing a high percentage of
the broods above snow line. This, togethsr with contrel work,
reduced the infestation to such un extent that it was necescary -
to cover cnly one area in the 1943~44 seamscn.

The principal development in sonnection with ihe spruce bude
worm was the seguring of several hundred larvae of the parasite
Phytodietus fumiferanme in the Lillooett disirict by ¥W. G. Hathew
of the Veraon Laboratory, and A. Wilkes of ithe Belleville lLabora-
tory. These are to be used for breeding up at Belleville and
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sventual liberation in the eastorn spruce budworm infeskationa.

Un moet of the lareh sawfly areas, parasitism was high by both
Iritneptis klugil and Yescleius tenthredinie. In the let of
504000 cocoons collected at Needles for the Be!leville Laboratory,
parasitism by Mesoleius was about 50 per ceat. This shipment
sbould yield 12 to 15 thousand Mescleius for liberation in areas
of sastern Canada wheres they are regquired.

Returne from the Forest Insect Survey were somewhat below those
of 1942, which is not surprising i« view of the reduced porsonnsl.
of forest agencies dus to the war and the reduction in pereonal
contacim on the part of the Vernon staffl and forest officers dus
tc reduced travel.

All projeets .n progress# in 1743 will bu continued in 1%44. An
ingrease in spruce budworn work will bLe neceseary in view of the
incresss in the number of infeststions. This wil. neceseitate
incremeed travel during 1944.
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ATTENDANCE OF CFFICEKS AT C NFERENCRS; ADDRESSES : £
and
LECTURES

on April 3 and 4, Geo, K. Hopping, conferred with ihe late
Dominion Entomelogist, Dr. L. &. MelLaine and Mnjor P. J. Jennings,
Superintendent of Buanff HNational Psrk, concerning the bark beetle
control work at Banff. '

Dr, Helaine conferred with officers of ihe Vernon Laberatory
on April 15 after which the staff sttended a meeting of the
Okanagan Agricultural Club where Dr. llcLaine gave an address on
"Entomology inm War Time."

tn July 22, Geo. R. Hopping conferred with G. F. Horsey, Super-
intendent of Glacier, Yochoy and Kootenay Nalional Parks, on salvage
operations in connection with the Kootenay Park bark beetle cutbreak.

He Jo Hodgine, Forester, Teonomics Division, B. (. Forest Service
and C. ¥, MeBride, Assistunt District Forester at Kamloops, con=
ferred with officers of the Vernon Laboratory in Cbtober in connec-
ticn with selective eutting in relation to insect danmage.

The staff of the Vernon Lavoratory attended the Annual Heeting
of the Entomological Zociety held at Kamloops on February 27. Papers
were presented by Geo. R. Hopping and H., B. Leeeh. G. R. Hopping
wag re-clected to the office of Honorury Secretary-Treasurer and
H, B. Leech was appointed tu the Hditorial Board.

RECCNNAISSANCE AND FIELD WCRK
W G. Hathers was absent from the Vernon laboratory February
4 to 15, cheeking over the bark beefle control operations at Banff.

#While there, examinution was mude of previously worked arcas to
determine the advisability of reclsaning.

(ev. Re Hopping, was absent [rom the laburatory April 1 te 9
on bark beetle control work at Banff.
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G Re Hopping and ¥, G. Yathers were abseant from the labara-
tory June 10 to 22y wmaking growth studies and determining winter
kill in connection with bark beetls control in Banf{f, Kootenay, and
Toko Hational Parke.

We Go Mathers spent June 25 to July 9 in company with Dr. 4.
Wilkes, of the Relleviile Parasite Laboratory, searching for the

spruce budworm parasite, Fhytodietus fumiferanme in tha Lillooet
district.

Gae. Re Hopping spent July 22 to 26 making a survey of bark beetle
eonditione in Yoho dmtional Park between Fisld and Leanchoil.

W. G. ¥mthers wae absent from the laboratory August 20 to 27
making an examination of the spruce budworm infestations in the Birken,
Pemberton, and Femberton ileadows districis.

Geo., R, Hopping and W. C. Mathers spent beptember 1 to 17 inec~
lusive on growth studiee in Banff and bark beetle studies in Kootenay
Hational Park. They returned via the Kootenay region and made a
survey of lureh sawfly conditions, tsking many sauples for parasite
recovary.

Geo. R. Hopping and H. B. Leech were at Needles, B.(C. Septembor
2 to Deteber 1 collecting and supervising the collection of larch
sawfly cocoones fer the Belleville Laboratory.

L] e -
" COOPTRATION WITH OTH R  ORGANIZATIONS

There has been a continuation of the whole~hsarted cooperation
betwsen the Vernon Laboratory and the Hamiicnal Parks Hranch in the
carrying out of bark beetie work inBanff and Kootenay Nutional Pakks.

The British Columbia Forest iervice and the Nutional Parke wardens
81il]l maintain an mective interest in the forest insect survey, but
diminishing returns suggest that more personal contacts with forest
officers are urgently nceded. This applies especially to the Alberta
Forest Service, from which returns have never been satisfactory.
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The Vernon Laboratory has been of assistance to several lumber
companies during the year by providing them with reporte of insect
damage on their timber holdings and recommendations regarding these.

A nusber of inquiries on shade~tree insects have been referred
to thie labvoratory by the Dominion Experimental Farm director at
Summerland and recommendations for control have been supplied in the
majority of cases.

- -

" GENERAL INSECT CONDETIONS IN FOREST AND SHADE TREES
' in
1943

The mountain pine beetle (Dendroctonus monticolae Hopk.)w Very
low temperstures in January, 1943 killed a high percentage of the
bark beetle broods above snow line in both the Banff and Kootenay
infestatioms. This greatly aided the control work in Banff so that
most areas cnly developed one freshly infested tree in every fifteen
acres with the exception of the Sulphur i‘ountain area, which was
considerably heavier,apparently due to attraction by an abnormal
number of windfalls.

The Lodgepole Pine lieedle iliner (Recurvaria milleri Busck.)wIt

continued to be mective over approximately 50 square miles in the Bow
Valley between Castle ilountain and Banff, glberta. Ae in 1942, the
infestation was heaviest in younger stands between 5500 and 6500 feet
elevation., This is the first ysar of the two-year 1ife cycle, so
that 1944 will be & moth-flight year. This year, the current year's
needles were only about half mined. It is most surprising how the
larvae could survive the severe temperatures in January, 1943, but
examination in the summer indicated little mortality due to winter
kill, .

The Zuropean larch sawfly (Pristiphora erichsonii Hartig. ) Again
active throughout most of the larch etands in southern British

Colunbiam, Heaviest defoliation was along the Arrow Lakes between
Nakusp and Rdgewood. Light to medium defcliation with patches of
heavier infestaiion extended as far east as Moyie Lake, while east of
there, defoliation was light except for two small areas, one just




east of Elko and the other in the vicinity of Worrissey. Cocoon ! ¢
samples collected this yeur showed parasitism by lescleius and

Tritneptis to be remarkably high throughout the greater part of the
infested areas.

The Bpruce budworm (Cacoeeis fumiferans Clem, )=-Sharp increase

in nunbers on seversl areas in British Columbia this year. A4 severs
outbreak oceurred in the Pemberion disirict where Douglas fir at

1500 to 3500 feot elevation suffered heavy defoliation. The infesta~-
tion extended along both sides of the vglleys from Anderson Lake down
the Lirkenhead Valley to Pemberton and north from Pemberton up the
Lillooet Valley for about 30 miles, a total distance of nearly 50 miles.
Moderately heavy infestations were found on the south side of Mission
Ridge above Shalalth, B.C., and on the slopes of Mt. lMcLeun at Lillooet
Beley Light Infestatione occurred near the road crossing on Bridge
River and in Botanie Valley. A heavy infestation also occurred along
the Hope=Princeton road, west of Allison Pass., Infestations have also
been in progress in the spruce~balsam stands near Barkerville and in
the Hutional Parks but at these higher elevations, the budworm requires
two years to complete its life cycle.

Continued to be a¢tive in the Cariboo Distriet, B.C., It was particular-
ly heavy south of Lac La Hache, where, on July 7, the caterpillars

were $o0 numerous on the railway trucks between Lone Butte and Horse Lake,
that a train was delayed two hours.

The Poplar sawfly {Pontania pepii Koss ~provisional determination )

For the second year this insect has cumsed severe defoliation of blagk
cottonwood (Populus trichocarpa ) in the Eagle River and Shuswap River
valleys from Three Valley Lakes west and south to Grindrod. Generally
speaking, defoliastion was a little less severe than in 1942,

The Willow leaf beetle (Lina aeneicoliis Schffr.)— Numerous on
all willow planis examined in June at Vermiliong Summit, between Banff
and Kootenay Nutional Parks. These beetles were not noted in any numbers
at this locality in 1942, :

The ¥all ngwarm (Hyphantria cunes Drury )= Prevalent as uuunl in
the Ckanagan distriet.




The Box elder bug (Leptocoris trivittatus Say)— Reported to be
.abundant near lanitoba pmples at Li , 3uf i
is @urn?irwt report g? %?f 3}agias é 9§ﬁ§13§§tlg§éﬁgﬁg§ éf h§§*§beﬁ
present at Lytton for at least three years. Few complaints have
been received this year of its occurrence in the Ckunagan Valley,
where the species evidently suifer:d a heavy mortality from the low

temperatures in Jangary 1943,

Shads tree pests were exiremely scarse in the interior of British
Columbia in 1943 and this alsc may be the result of low tsmperatures

during the previcwwinter.

The_needle fungus (liypodermella laricis Tub)——Caused severs and
widespread injury tc lareh this yesr in the Vernon-Lumby district.
The ares covered is not definitely known but the injury was apparently
gonfined to the western side of ionashee Puss. The mortality, if any,
cannot be determined until the summer of 1944,

The Douglas fir bark beetle (Dendrocfonus pueudcisuyae opk.)=— This
insset is causing substantial loss to ths Columbia HRiver Timber Compamy
on their 1limits nesr Clackwater Lukes in the Big Bend of the Columbia
River. At the request of this company an exambnation was made of their
timber Lerth on September 2. A severs hemlock looper outbreak occurred
here in 1937-38 wrich resulted in a tree mortality of 89 to 90 per cent
over limited aress and a loss of 5 to 10 per ce.t over the entire
affected area. The Douglas fir bark beetle and the balsam vark bestle
Dryocvetes confusus) followed the looper epidemic and at the time of
examination, 60 per cent of the remaining Douplas fir and 5C per cent
0i" the remaining balsau had veen destroyed by these two species of

bark beetle respectively.

The Lilac leaf miner (@racilawm syringella)——Lilacs in the Vernon

area not as severely injured as in 1942.

- () -




DETATIRD RPP RT OF FPANJDCTS, i o
s

B. 30,01 = TForest Insect Survey -~ iathers, Leech, liorgan

In 1943, 657 samples and 74 negative repcrts were received at

the Vernon Laboratory. In 1942, 773 sauples were received and in 1941,
f';w”' gt

The collections conkained ‘over 7,000 insects (ull stages) re=-
presenting about 600 different species. OSeven or eight of these species
are now causing appreaiable or serious damage, others have been destruc-
tive in the past und may csuse further damage at any time, while still
others are often collected but are not known to have caused serious
injury. The accompanying table gives the number of insects received
in the different orders for the three vears 1941 tc 1943 inclusive.

The following host association summery has been prepsred from
the survey reccrds dealing only with the most important insects.

Aspen - see poplar

halsam- " fir

Ceanothus - buck brush
Nymphalis cdlifornica

Douglas Fir -
Adelgids
Cacoonein fumiferans
Hemerocampa nssudotsupnta
Neophasia menapis
Per nea varians
Phbuacaspis (5 Chionaspis) pinifolisme
Seniothies pranitute

Fir - true firs (Abies),balsam
Caceocia fumiferana
liemerocaupa pseudotsugata
Phenacaspis (®Chionaspis) pinifoliae

Semiothisa granitata

hewlock -
Adelgids
Lambdina (®Ellopia) fiscellaria lugubrosa
Neodiprion tsugae
ileophasia menapia
Peronea variana
Phenacaspis pinifoliae

Jumiper -

Dichomeris marginella
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Larohe
Addelgzids
Anoplenyx sp.
Pristiphors {&x&gmwag@gtﬁa} srichsonii
?ra&%xg&g@g wp.

§&m§gm 1yx pi ggm

‘aadgﬁri B PP
ieophi

is me

Xf enoca WN ;Ef onaspis) pinifeline

Fayl&a -

‘rgxtadgﬁ %@rﬁ,cmg
Fant @ pepii

&yrumﬁ*

?’&k aim {}ﬁki
iﬁ%&dgﬁ app»

Cn any trees Aﬂf‘ﬁ%”& with Apl.ds ete.

Yy ! Mﬁwﬁf@bﬁ&ﬁgﬁ
aeg&ngll&dgg Gyrphidae




IHSECTA Specimens Rec'd Totals
1941 1942 1943 1941 1942 1943

c@l@ept@rﬂ-oubuottloocﬂggﬂ 40 + -

sscoresessees ArTAS 146 82 69
sseessvnose s PUDAS 13 28 23
essossvsssccgults 1957 1228 ‘/32 1256 1338 524
ﬂ@liﬂmb@;ﬂ PR PSP IRV E PR RBNBEPAGPIENOPPOIBNEIAINOREO D OROD ? & 2
Eemptei’ﬂ. LA AR AR EE AR EEA RN E NN EREERERNEEREFEEEEFEREEYFFEEEEE X 11 6 . 14’
Diptera  .eveescecesolarvae 154 93 343
’ n.a-...".;pup&u‘i& 4? 3‘@’ 50 )
ew sessenweenaculis 117 14 )3 318 251 446
gph@;&@r%}%tﬁirﬁ L R O R N A I I I R P T X L 10 6 4
s@?ﬂipﬁ&fﬁ. sreessresreoBFER :‘3 14 53
oconov-a'ou.imtmrﬁ’g 134 135 : 108
eeinssesvsesnliilli *13& d,/[ &74 36&9 459 4’35
iiﬂmﬁprR’ﬁ L R O R R R R S L R LR X (391-'- 516-'- i}?slﬁ
hymenoplera: ‘
Syﬂlp}iyt%ﬁ sescesenssealalrvas 11&4 YR ) 2084
snsscsencneelOCLONS 33(; 469 212
v eoteseessnseRAULLE P 14 21 1515 310? 2317
5 :ipaet‘iﬁa svsssesrssslalvae 2 £ 2
.0-0»‘0.-...?030&“3 23 50 2?
eesseasassssdulis 108 93 {70 133 14()’ 91
Iﬁupt*ﬂfﬂtvta.nt 2 01 S OIS BINIBEBIE BB EEIANChALbO IS 1 3 3
Lepidoptera sevesceesec0ugs 17 1 466
cssssvesssldIVas 2230 13541. ‘7-013 i
£uCoons or pupae 179 592+ 311 +
eecaresnsendults B4 51 89 2510 1998 2968
i Heuroptera IXTT ST TRRRRY DA 4 b} - -
| 00¢o-¢.000.1&rva0 63 23 48
esrsevsecealOCOONS 21 17 1?
sscesassncsctidiilte 45 19 33 ive 5‘)‘ 100




Gpecimens Hee'd fotals
1941 1942 1943 1941 1942 1943

Orthoplers sevescccse-scssseevesonsscssssnsnsancosce 25 19 15
PlOCOPLera .c-sseoocssossssccavesnssscssvosscoscscesse 16 31 6
PEOCUPLEIrE seccecsssosossssssccassssossssnssvossosss 428 3114 232
Thyspnopleria se.ceess-voscoccocsscoscscssrocorecsans - - 3
THYSANUPR 0000000000080000000060800080000060000c0rvens 27 15 1,‘:?
Trichoplera eocscosecoresosocosssvsssscosssenssooncs 12 19 16

WiBCOLIANBUUS 060+00006060000000060600080000000000b60000 - ii 12‘
T ) '}’,321 7,398 6!502

ARTHRCPODA, other than IHSECT:

ACBISNB secorssssosseoscnsscsssoonosccnsoscassconcens 9  1G0's A4
ATBUELOR sovecovosvcvsnssnosisnssvssssnsnsevccannsnvoss 219 303 33
CrilopOdB esecoscscsvsorsssassssssssssassssscncsscsss 2 2 2
DAiplopods es sevescsescocsc-sssscsssscscoscsossccssss 46 12 3
150POAB sesasesescvssscsersssvesssscasnsosscscsscone 12 6 3
L1igochneta cseeoeencsvsvsesncesnsscorsccssnvscsccnne 1 - -

Pialangids secescsssssescsscosnccncocssssccscassonss 3 1 1
Peeudescorpionida® secesvessessscsessescssscoccosens 1 - R 4
inail 8hell seceesccs-0sav000mceosenssscsssacnassnns - 1 -

TiTa :




ENERGEHCE OF (VERWIATEHRED 1942 MATSRIAL
from
C(RETANT TEAPEAATURE ﬁAﬂ;N@T

The emergence of overwintered 1942 Forsst lasect Survey
material from the ccnstant teuperature cabinet at Vernen is
summarized in the accompanying tables.

Until November 9, 1942 all materinl wus kept in the inseclary
at the Field Stution where a minimum of 21.09F. occurred in the
.morning of that date. On Noveuber 9, lepideptercus pupme, dipterous
puparia and the majority of sawfly occvons were transfei.red to the
overwintering chamber, the teanpesature cf which ran ed from a maxi-
mum of 37.0 F. to a minimum of 15.5°F, Lepidoptorous larvae, the
majority of hymenoptercus cocoons -and some o. tae sawfly cocoons were
left in the insectary which was closed with shutters for the winter
months, and in which the te.perature VRrxed until Mareh 17, 1943 from
a maximum of Bb.JQF, 40 & minimum of =3.5°F. The lepidoptercus
larvae were left in the inseetary to develop normally in the spring
and gummer of 1943,

On January 11, 1943 all but tne majority of sawfly material
wns taken from the overwinter.ng chamber and insectary and held in a
room at Vernon until Jamusry 13, 1943 when it was transferred to
the constunt temperature cabxnat. During the intervening porioed of
approximately 48 houre the temperature of the room was gradually
raised to 70.0°F,

The sawfly material was transferred from the Field Station
to o room in Vernon on February 3, 1943. Over a period of approxi-
mately 48 hours the temperature of the room was gradually raised to
70.0°F., whereupon the material was pkced in the constant temparmturt
cabinet on February 5¢ 1943. The cabinet wus copsrated at 74 .,0°F, and
90=95 & relative humidity. . ~
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No. Moths ete, e off o
Iinsect Fupue Ho«cmerg o eouerggd Incubap pupae| Tmere
- _ ! tionpal, diodl gence
dcronicta 1 A
Ana odes 2 2 2=25 days 100.0
Caripeta ' 2 l4=05 " 1 53.}
Eupithecia 37 20 3=94 " 2 151
Feralis 21 21
Halisidota T 5 13-35 " 2 11.4
Hyphantria 2 1 20 " 1 0.0
Incisalia 1 1(61) 4=15 Ms, 100,0
Melanolophia3l 22 =28 " 2 11.0
MiscoAretii-
dae 2 1 42 " 1 5040
Hisc.Geomet- ‘
ridae 21 14 4=54 1 66,1
ifisc.Lepidop~
tera 8 2 10-1 " i 5 r 5 310
iisc.Phalaen~
idae 11 4 12=-23 1 364
Misco.Tortri-
cidae 14 11 1-9 " 2 14-34 ¢ 1 22.2
Panthea 3 2 12-14 " 1 o1
Peronea 1 Y
Polia 2 2 15-33 ° 0.0
saturniidae 1 1 19 " 1000
semiothisa 5; 63 G-71 " 17 % 1% o8
2t ' 3 .
14=34"} 89
[ 1.5 331 66.1

3 plus 1 live pupa used in experiment

insectary.

plus 1 pupa alive after 110 days, tranaferred to



frow uawfly Cocoons

4

Sawfly adults Parasites = No. S
' Emergence
Anoplonyx
laricis B} 1
anoploayx ' o
occidens |18 3 10-19 day dayp 12 &kk 27,8
Ancplonyx ‘ ,
BPe 95 53 b-41 "1 2 #8-19‘ 40 519
Cimbex sp 1 1
discl.Sawf=-
lies 1l 1 i - 1 23t 9 18.2
Nematine sp| 2 " 1 500
Hecdiprion
8pPe 46 12 12-15 " 112 14=-29"22 522
Pamphiliidag 10 8 e
Pikonema
alaskensis | 35 12 17=38 " g 17=42 “13 & 40,6
Pikonema
dimmockl 31 il 1le25 " 4 19= 6 48.4
Pikonems spge 3 3
Pristiphora
eriehsonii | 67 16 2126 " 49 & & 23.9
Pristiphora ‘ ﬁ
ne $pe 3 . iz " 2 333
Pristiphora
8Re 220
L 5 | 1 3
% 34.3 o2} 55e5' _ 41.5

& plus 5 cocoons with live larvae, April 3/43
%% plus 2 coc .ns with live larves, "
Rk plus 1 cocoon with live larva:, March 22=43
& plus 2 larvae alive, April 3/43




TALE Il & = Summary of Zmerpgence from Larch tawfl
. Cocoons Zin Jjars )

forach.
P
-

Survey Noe ’ Sawfly adults L Parasites No. o
Record lioe Pocoons fo.emerd4 Incubation |io.emerdIncuba= nfoo ns g,ﬁr-
ged period ged ltion per, dgog genqz
3165 35 18 20=-21( daye 31 57.8
3166 42 2. .}.21=27 =~ 17 595
3175 1l 1 25 " 14 91
3311 9 k 9 0.0
24 20 1 24 " 19 540
3280 b 14 4 25=32 6 &k | 28.6
3317 11 33 21=27 " 42 &ki 4%42
3391 30 i7 21=25 " 1l 8 561
3399 13 5 23=-27 " 14 26,3
3403 34 22 23=28_ " 12 64,7
3443 14 4 123=25 * 10 26.6
2413 29 5 23 " 1 45 days 123 2007
475 17 'y 25 " 1 40 " 14
324%5 19 g 23-25 @ 11 ﬁ""é
2230 31 23 21=26 " 7,60 |74.2
2l ' 33 § 28~ 1 37 " 136 ;.7
560 2 v 23=24 2 -53 " 17 22,4
%%36 g9 21 23=06 " 13 §E~53 55 3@:%
; §60(161)
5 29 1 19«64 - L”E 16 44,8
TCT4L 670 61 | 19=66_ " 1 1p-53 " 3167
z J 1 39.8 2.89 "f 54.8 42.5
k  plus 9 coceons with live lurvae, April 13/43
Fe ] " 4 LA " " " ’ " L
t*ﬁ " 2 " “ " L] " ’ " "W
e " 2 " ‘\,( " " " , " "
08 » 1 " \‘\"! ] " " . " "
866 160 Tritneptis klu

one generation.

ggg gii from 12 cocoons--more than
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TABLE II b = Summary of Bmergence from all vawfly Cocoons

Noo “awfly Adults Parasites Noe %
Cocoons ho.Emnr&cd Incubation 0. mer- Incubation Coeeons Energ=

garicd died ence

TOTAL 1003 382 6-—&6 dgys 42 12-53 days 553
A 38,0 4,2 42.2

TABLE III - Summary of Emerpgence of Uipterous Parasites

Diptera Noe
{ No. Incubation § Puparia o
e i G ¥ i s ! L " ?@riﬁd d : ;: d
iimlacosoma L
disstria 4 1 11 days 3 250
Nepytia 2 2 12=15 * | 1000
canosaria
Panthea sp. 5 3 20=37 * 2 60.0
Peronea .
vuriana 16 s 3 17-63 " 12 2540
Fhalaenidae 2 2
? Polygonia
&p. 1l 1
Pristiphora
erichsonii . 1
? Schizura sp. 4 3 70-76 ™ 1 7540
Gemiothisa ’ '
granitata 3 2‘ 41-50 days 1 66.7
Tortricidae 1 1
TOTAL 39 15 11-76 4
3845 %115 38.5

& '3 of these pupsaria produced hymenoptsrous parasites;
incubation period 54-63 daye.



TABLE IV - § of Emergence of Hymenopterous Parasites
Host Hoe Hymenoptera N, yA
¢ocoons| Ho. Emer-| Incubation |cocoons Emere
- ped - pericd | died geace
Cacoecia fumie
ferans 3 2 17~4] days 1 06.7
Bupitheeia spp.| 5 T4 lo=62 ." 1 8040
Geometridas 5 1l4=16 * 3 4G.0
Hyphantria ! - " .
textor 14 12 &% | 13-43 2 8547
Lepidoptera 3 3 21=43 ¢ 100.0
Lepidoptera %&k& | 1 46 " 100.0
Yalacosoma sp¥e¥ 1 1
ielanolophia spd 3 3 18«27 100.0
FPeronea veriana | 1 1 F Y 1000
Lemiothisa granip )
tata 10 7 10-03 " 3 70.0
Cemiocthisa sex~ . - :
maculata 4 4 <2=35 " 1060
Semiothisa sp. é 5 11=25 * 1 83.3
Tortricidae 13 % 12 7=23 " i 92.3
Unknown 8 5 17=30 3 62.5
TOTAL 11 61 7=63 " 16
y 1942 20.8 12.2
& 5 cocoons, 8 pupae
b ¥ 14 hyperpurasites emerged from 12 cocoons

Rak

Purasitized larvae

#xz-&,
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FOREST INSECT ™.

SURVEY
1943

a Peranew verigna

& Pikonema aleskeniis

F FikeneEmo oimaracki

8 Cacoecia fumifarana

ik Prizfiplere aricfbani

o £ffopie Ascediaria fogubre
@ Malacoroma displrial
# Semiofhrsa granifalfs
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Moths of Clene g pfacts Dyar emerge during July and tre first
kalf of August. In 1943 the first moth, a male, was obta.ned on
June 29 from a eocoon collected immediately NH.Z. of Lumby, I.C.
Thereafter larval specimems collected in various parts of British
Columbia produced mothe, all female:, on July 24, July 31 and August
6 and 18, In 1942 motis were abtainnd between July 20 and August 12,
The sarliest e orgence was recorded in 1930 on June 27.

A8 far as is known this 39»0103 has been recorded as feeding ounly
on Pices engelman i "ngelm. und }, sitchensis (Bong.) Carr.
In British Columbia aduitn hnvc been raeovar@d from luero reared on
Plcen spp., Larix oggidental , 1 suge te da (Lamb,) Brit.,
and Pinus mehticolae Bﬂugl. Larvac collneted on larch or rear.d for
a ahart t&mo on this host and transferred to either Pgeudotsuga tuxifolia
' : .4¢0la have completed their development on the latter hosts.

Under artificial donditions adults have remained in copulation for

@ peried of 15 hours or more. A male may fertilize the eggs of two or
mnr@ feuales. The moths are mostly nocturnal in habit and it is dur:ng

tris nocturnal period that eggs are deposited on the hosts. These are
usually laid «in single-laysred mmsses either on the under surface of
soveral needle: or on the bark of twigs and limbs. In egge-laying on
the £ liage the femnle grasps several needle. close to thois extremities
and hanging upside down with the wings spread at about a 50" angle to
tie hordzontal, deposits the first egigs us far av she can reach down
the needles. The others are deposited in front of thése and in order
to lay the last of the umass the body is progressively arched down and
forward without changing her position. In some cases she may turn around
to complete the egg-laying of one mass. The eg s of any cne mass are
laid very quickly-~each egg requiring fros 5 to 10 seconds--one after
the other in rows which are almost perfectly straight, but only diagenally
across the cass. lasses of egys deposited on the bari are laid in the
Sane manner. A mass may consist of 25 egys; aud a femmle may lay up to
125 ezue or more.

The eggs, which are glued to the surface of the needles or bark, are
smooth and round except for the top or micropylur end. The top end is



slightly flattened, and often has a shallow coneavity in this nres.
¥ine microscoplec ridges can bs observed on the surface especially

at the wicropylar end. In size the eggs vary in length from l.04 teo
1012 muey oand from 1,20 to 1.60 uwm. in width. The egg is & greenish-
white in color with a dull bloom over the surface. The micropylur end
has a greenisk spet, .01 ma. in diameter, in iis cestre. Cutvide of
this spot there it a whitish-gresn arva, (.32 wn.. in dismetsr, which
graduaily fuses in color with ilhe rest of the wegg. The vottom of the
8gg 18 & little prasner thor the reusinder.

Unfert)lized epis begin Lo 2ollapee ubout seven days after being
laid. Those whick eventuslly preduce larvae begin v discoler about
two deys bLefere butching oceurs. This discolorstion censists of only
a slight greying throughcut the egg, asccompanied by & loss of the
apparent blorm. Fges lald in the latter part of July hateh within
22 to 24 days when exposed to insectary auir conditions. The first sign
of hatching is the protrusicn of the wmandibles through the chorion
producing a bole the slze of & pin hsade This hole is enlarged until
the young larva is able to cradoutszide. The egg shell removed is in-
gested. llatching regquires frow ons to two hours. after emerging from
the eggs, the larvae continue to feed on the eupiy egg shells sometimes
entirely devouring thew., They then migrate to the needless for further
feed ng leaving benind them a fine webbing wherever they wander. This
feoding comnences upproximately 24 hours or more after hatching, but *
pome larvee may bot begin to feed on the foilage ior several days.
First lnctar larval fesd.ng is couiined tc the stommta) areas of the
nsedle. On westors winie pine this injury causos the edges of the needle
to fold together wid wveutunlly the entire nesdle becomes twisted as
a resust of the wesophyll tissue being removed frou small areas on either
ong of the twe stomwtal suriaces.

in 1943 the {irst moult occurred arcund Septemb:.r 1l0. All larval
feeding had ceamsed Ly Uctober 1, and the larvme overwintered in the
second inetur. Luwever, from inforuation at hand, it is believed that
thie deflcliator sy overwinter in other instars besides the second.
On white piune, the lurvae wspin sparce shelters amongst the needles,
particulurly at their base, in which te hibernate.

On emorging frow the egis, ithe larvae are quite wet and as A result
the hairs lightly c¢ling to each other in loose "penciles".The hautehing
fluid quickly dries sud the hairs separate and assume their normal position.
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The thoracic and abdominal hairs can be divided into two groups. Those
of the first group are relatively short and of the same color as the
integument and cover most of the body on the dorsal and pPleursl surfaces.
Trose of the second group are about twice as long as the first and are

& yellowishebrown in color; these are particularly prominent on the
ear-like lobes of the prothoeracic segment and on the posterior segments .
The color of the head and prothoracie shield of the newl: ratfhed larva
is black. The integument of the thorax and abdomen is a light yellow.
inside of several hours after emergence from the egg, the coler of the
thorax and abdomen turns almost black..

In size the first instar larve is about 30mm. in length. The width
of the head varies from 0.64 to U.70 mu.. The prothoracic segment includ-
ing the lobes is from 1.02 to 1.20 mm. wide. From this segment the bedy
tapers posteriorly to the anal segment which is approximately C.42 mgi e
wide at its anterior margin. The prothoracic shield varies from 0.64
to 0.65 mm. in length and from (.22 to 0.24 mm. in width,.

Each segment of the thorax and abdomen has a Jumber of characteristic
lobes or plates on the dorsal and pleural areas; these bear the hairs
of the larva. It is these siructures which harden and darken Just after
emergence. The most prominent of these are the prothoracic lobes borne
on the dorso-lateral margins of the first thoraciec segment. This segment
also has three other pairs which in decreasing size are as follows:
the first pair lies in the prothoracic shield on its anterior margine-
oneon each side of the mid-dorsal line; the second pair is situated in
the pleura well below the prothoracic bobes and just above the lege;
the third pair is placed at the posterior-lateral angles of the pro=
thorgeid shield-~these are quite small, Both the meta~ and mesothoracic
segments have three dorsal pairs of more or less round plates arranged
in a transverse row above the spiracular line and one prominent pair
below. The three pairs of dorsal plates are on the abdominal segments
but in the first four of these segments the two mesal pairs are much
larger and form a rectangular plate in which the two are separated by a
membranous fold of the integument running posteriorly from the anterior
to the lateral mesal margins,



OQVIPCEITION HABITE AND BQGS OF RYLOPH
FABCIATUS (Diptera, Coencumyiidae)

(C.V.G. Morgan)

Xylophagus fasciatus Walker {det. A.H. Brooks) is pr«dnciouuv
en other inseets but 2o far as is known little of its biology has

boen recorded., During 1943 some observations of ites habits were

made at Trinity Valley, B.C. All observations were made on Western
white pine (Finus _monticola icugl.) légs felled on July 29, 1942,
Subsequently these logs werec heavily aitacked by Coleoptera, especiully
dongchamus epp. (Cermmbyeidae) upon the ic.ature stages of which the
larvae of Xylophasus fed,

The edults of f(ylephagus emerye in the spring and were first
observed in the field on iMay 12. Logs cagsd in the su.uer of 1942
produced the first adults n imy 20. The two sexes wers found to=
gether on the logs, but were not seen to mate. Females were fur more
numercus than asles. Doth sexes were very easily distmrbed withing
distance of twe feet or less, the males in particulsr being difficult
%0 approach.

The presence of bark, and its deterioration to a certain degree
are apparently needed tc stimulate oviposition. These two factors proe
vide the correct environmental conditions required by the larvme. In
all cases noted, eyg laying took place on barks it never was attempted
on barked surfaces which were available. Zggs wers laid through cracks,
crevices, fissures ,mechanical scars, and insect egyg slits (particularly
of donockpmus spp.) made in the bark the previous season. Under t.e
cbserved ccnditicns, oviposition took place on logs felled approximately
ten mpnths previcusly. In this time the bark had gradually separaked
from the sapwood and had become compuratively soft and pulpy. as a result
of this deterioration, especially throughout the winter months, the
openings in the bark had enkrged and were then easily penetrated by the
long and ndedle~like , but soft ovipositor. Such conditions require

ne actual boring which, because of the structure of the ovipesitor cannot
be affected by this insect.

The female prefers to deposit herveggs in u shaded envirthResh,
In most instances the mujority of eg: s were laid on the north side of

logs lying in an east and .est direction. Within this exposure most
egzs were placed on the lower half or undersurface of the log. fspecinlly
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during hot weather the female seeks the shunded surfaces ol the leg
in which to oviposit.

The eggs are deposited in the region cf the inner layer of the
bark, either almest on the surface of the wood or in the bark cloese
to the cambium layer. Only one egg is|aid at each ovipewition.
However, other adults may use ihe same aresa, and thus two or more
egps may be found together.

Ho distinctive feature craractorizes.the act of cviposition.
The female holds her wings horizontally and closed on the dorsal
surface of the body ae do both sexes when at rest. All legs rest
firmly on the bark surface. Except for the slight apparently rotary
movement of the ovipesitor, the body and appendages remain still from
the time the ovipositor is first inserted into the bark until it is
withdrawn. The entire act is completed in from 20 to 60 seconds.

An egg is approximately 1.52 mu. long and from 0.20 mx. to 0.30

mu. wide; the length is almost constant. In shape it is sausage-like,
elongate, oval, and curved slightly throughout its length; in some
cases cne side is almost straight. The egg tapers to both ends;

one end is blunt and nearly flat; the other more pointed. Eggs in their
natural environment are light brown--the ends being slightly darker than
the midsection~~a color which is almost identical with that of the bark.
This and their small size make them difficult to find, even with a micro-
scope. Thie ie even more difficult when they have been deposited in

onochamus e:g slits. Here the small boring chips of the young Ugne=
chamus larvae closely reseuble the xylophagid egg in size and appearance.
In the ovaries the eg:s are pearly white in color, but when artificially
exposed to the air they turn & rich dark brown within about five minutes,
and eventually blacken. '

Although the egg is couparatively smooth and shiny it is ornammasted
with small but conspicuous hexmgonal areas. The ocutlines of these
areas formed by the impressions of the folliculer cells, are prominent,
and, for the wost part, are almost perfectly geometrical througbout the
surface of the egg. The ornamentations appear to be placed in exact
rows, horizentally, vertically, and diagonally., Median impressions
measure about 0.02 ma. in width. )



UISCELLANECUS INSECTS
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le Lodgepole pine ncedle miner (iecurvaris milleri iusck):
The infestation of this needle miner in the Bow Valley near Banff

occupied ubout tne same ares as in 194<, extendingfrom Vermilion
summit eastward tc Brewster Cree: on the soutt side of the valley und
from Castle mountain to Johnston Creek on the north side. It may

have besen the cause of concentraling burk beetles on the Srewster
Creek area in the sumuer of 1943 after the control work «f the previcus
winter. The trees on this area had noticesbly thin foliage due {¢ the
activities of the miner and this weakening of the trecs may ruve
servéed to atirasect the bark bestles to the area. A group of about 22
freshly infested tress was found there in veptember of 194: in the
vicinity of peeled stumps {rom a much larger growp of trees which

had been treated.

On June 1) samples of needles containiag larvae were sent
to Veraon for examinaiion. At that time larvae were 2 to 3 m.. long.
0f 100 needles examined, onl, 6 contained dead lurvae; 3¢ were empty,
the lurvae apparently having migrated, and 56 ccatained live lurvae.
Thie indicates that the populstion ul the middle of June was still very
high and an extensive filight of moths can be expected in the summer of
1944,

tn July 32, examination of the infested areas revealed that
the larvae were still in the 1942 needles. Txaminstion of 75 needles
from material brought back to the Vernon laboratory showed 50 lurvae
alive. These averaged 4.5 mm. in length. The larval development closely
foliowed thut found by Fatterson in Yoseuwite luticnal Park, Californif:////,,f

,r”’/f

2. The Lorthern Swmoky Hoth, _exis bicoler Get.
investigations in previous yeurs rave shown thut fructicose lichens
growing on conifers mipht serve as a %uat for larvue of Lexis bicolor
Grte This fact has already besn ulludad in literature. HNo adults
nave been successfullliy reared {row 1amatura lurvae on lichens or any
conifercus redts. adults have Leen obhkained cnly frowm formst insect
survey larvae received several days previous to pupation, and which did
not appear to require further fesding.

Rearing lummture larvae on lichens alons proved unsuccessful.
After a short period of agparamtly normal growth, feeding stopped entirely,
and the larvae died. This may have been due partly to the fact that the
host material dried up too quickly for succsssful r@urlng, even when new
waterial wWaB supplied quite frequently.



In 1942, preliminary linvestigations revealed that sube
stitute howsts more sudable for artificul rear.ng could be found
in other low forms of plants. (me of these, & liverwort, probably
of the genue Larchantia (bryophyta, nepaticae, Uarchantiaceae)
growing on the surface of scil in s damp enviroanmeat showed promise
of fulfilling the requireament.

0f 25 or more larvae acquired in the survey in 1943, the
majority of those (7Q received prior to July 18, were larvae which
had overwi tered. ¥ive of these died; one received on July 16,
pupated on the 26th and eweryed as an adult 10 daye later. another,
received on July 17, pupated Julyl9, and emerged 1l days later. Thise
lurvae did not [feed before pupating. ©Of 18 or more received after
July 18, all but 7 died during the summer. The 7 remaining alive are
now oveérwintsring.

Deginning in August 1343, the laurvee were provided with
both the liverwort and the conifercus host from which they wers collectaed.
Of all specimens treated in this manner only 2 died. These succumbed

to a w.lt disease encountered for the first time in this insect.

The technique followed was to place the lurvae in 1 X 5/
inek glass vials corked with a bacteriolosicaleroiled cotton plug.
The eonifercus host from which the larvue was taken in the field was
provided along with the liverwort. The latter was lifted from its
habitat and placed directl; into the vial after any loose dirt had
been shuken from the rhyscide. At lomet a lobe of the thallus and ail
its attachments were used in each case; this prevented the plant from
drying out too fast. The tightly rolied plug also reduced evaporstion.

The rearing of the larvse in the above manner proved more
successful than any method tried previcusly. The larvae were observed
to feed cn nearly all structuses of the lLiverwort, including the antheri-
diophores, archegoniophorss, rhyzoids, and purticularly the chlorephylless,
leaf-like thallus. Hvergroen fesding was obsorved in only one inetance
of all larvue given s choice of both evergreen and liverwort hosts.
The coniferous feeding lasted for three days (Sept.l3-l5jncl.) on
Pseudotsuge taxifolia (lLamb.) Brit. after about one month c-ntinuous
feeding on the bryophyte. Evergreen feeding was confined entirely to the
epidermal ceils of the under surface of the needle. Feedii g then re-
verbed to the liverwort. Fall feedi g of all larvae had ceased by
Govember 1, 1943. The majority had étop;ed within the first two we ke
of Octcbhsr.
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It may be that larvue require twoe ho.ots, the fructicose
lichen snd the conifer to complete development, but more data are
aseded in $.is cennection. Whether or not ths liverwort ic s
satisfacbory host in lieu of the lichen can ot be wiuted until a
complete life cycle hu: Desn observed.

3. The F ur _cawfly (Pontanin pepii? loss)

Tris sawfly again appeared in epidemig nusbers in the Zagle Rver
and Shuswap Valleys belwsen Grindrod and Three Vallcy Lakes. DBlack
cottenwaod, (Populus tricnocurpas)secms to be the caly host. De~
foliation a ;sured to be not quite so heavy as in 194d. By June 10,
practically all larvae had entered the scil and a lurge percentage
hud pupsted. Pupas end larvae from the duff were seni tu Trinity
Field Station for resring. Iu upite of the eamly pupation there
has boen no indication of more than cne generstion per ysar.




& 47y
; 23
i
£430.07.8 = Spruce budwerm {Qaceecia fumiferauna Clem.)

(W G eiathsrs )

In 1943, work on the spruce budwerm included

1) special trip te the 1I1lecet district with Dr. 4.
Wilkes of the Douinien Parasite Laboratery, Belleville, {nt.
fer the purpese eof obluwining, if pes:iible, the parasite, Fhytcdietus
fuwdferanae, for intreduction t¢ eustern Canada.

2) examination of a l.rge infestatimn reperted en Louglas
fir in the Peuberten district, and

3) further cbservations on the bislegy of the spruce
budwera,. . :

In addition to the infestation ut Femberton, an cutbroak was alsc
reported on ¥ou la: f{ir along the new Hope-Princeton rosd at the
veadwaters of the vkagit River. An examination of this srea is planned
for 1944,

vpruce budworm waterisl received during the year ai the Vernon
Lalorstory in conneetion with the Forest Insect Survey has iteen summarized
as follows: '

Host fios of Humber of L pecimens
colisctions larvae Sound pupae Hupty pupae Adultew Totuls

Abies lasicourpa 2 - - 2 - P4 ‘A
Picea engelmanni 3 P - - 1 3 |
Ficea & Abies 1 1 - - - 1 '
Peeudotsuga taxi-

felia 8 64 64 : 3 5 136
Thuja plicata 1 - 2 - - 2
Totals 15 67 66 5 6 144
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128 of the Uouglas fir specimmns were from two special collections
made at Lillooet, 5.C. The rest of the Douglas fir material was from
103 ¥ile Luke (Cariboo distriet), Clinton, Helson, Cherryville and
Femberton, ©.C. The twe pupae frou western red cedar were also from
Pemberton where a reavy inf-stut. on cecurred on Dou.les fir. Yo
fevding on cedar lad been observed. The colleetions from Engelmann
epruce were frow 103 iile Lauke, Pass Creek (Castelgar) wund Lumby, 1.0,
wiile the balsam materisl was from Aleza Luke, 5.(. and Xootenay and
Banff Nalicnal Parks. 1943 was the first year on areas where the spruce
budworm requires two years to complete ite life-cyclee The fact that
comparatively little defolintion occurs at such time probably accounts
for the limited nwaber of returns frum spruce-balsam areas.

Report on Coliegting Trip for Phytodietus fumiferanme Rohwer, parasite

of the Lpruce Hudworm.

Between June 25 and July 9 a collecting trip was made fro. Vernon
to the Lilloocet district by Dr. A. wilkes of the Dominion 'arssite
Laboratery, Belleveille, (nt. and the writer. The object of the trip
was to oblain, if possible, the spruce budworm purasite; Piytodietus
fumiferanae, for introduction t¢ eastern Canadm. Tiis parasite, which
has not buen recorded cutside of British Columbiam, was mn important
faclor in contrelling a spruce budworm outbresk in Louglas fir in the
Lillooet distriet im 1919~20. Although no spruce budworm had “een
reported on Douglas fir in tlis province in recent yoars, nor this
year up to the time of the trip, it was considered possible that the
budworm might by now be on the increwce on the Lillooet areas.

The main areas visited during the trip are shown on the accompanying
map and descriptions together with the findings on such, follow:

l). Bridgs River Valley: 4 trip int® Bridce River Valley was made on
June 2¢ and 29. On the first dauy w viell wae made to Walker Creek,
Big Gun Lake, with E.(. Forest service I'wirolman Keary and on the
following day examinutions were made at Tyaughton Lake and down the
Bridge Hiver Valley floor as fur as the main road extended. Although
spruce budworm larvae were to be found on Douglas fir throughout the
valley, the larvae weme few in nuaber except near the road bridge at
the foot of ‘ission Ridge. lere & light infestmiicn occurred with the
budworm in the larval stages; no pupmc being present nor were any
Piytodietus tuken in the valley.
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2) Mission Ridge: This ridge separates Seaton Lake from Bridge River
Valley and is crossed at over 4,000 feet by the main road into the valley.
A moderately heavy spruce budworm infestaution was found on the south side
of the ridge above Seaton Lake and extending from about 1,500 fect
elevation to the sumnit and with the greatest population around ,2,500 -
fe.t. This was the only area on which feed.ng by the Ludworm was tc be
noticed by other than a close examination of the tress. A day and a
kalf of intensive collscting wa: carried cut on this area and although
over 1,500 spruce budworm lurvae and pupae were taken, only about 5 Pryto=
dietus specimens were recovered. The latter were present on the budworm
either &g e s or very small grubs. At the time of collecting, June 29«
- 30, young budworms were present at the suwmii I the ridge and development
increased with lower elevaticn, with moths emerging at 1,500 feet clevution.

39 DBotanie Creek Valley: This area was visited on July 2 with As:t. Ranger
Kent c¢f the B.C. Forest Gervice. The valley lies north east of Lytton

and is about 10 miles longe. The vegetation ranged froum sagebrush at the
Junction with the Trompson River up through yellow pine, Douglas fir, mixed
conifers including white pine, red cedar to spruce and balsam at Botanie
Lake situated at only 2,500 feet elevation. A few mature larvae and rupae
of the syruce budwora were found on Jouglas fir at aboul 1,200 feet and
also occurred in limited nuubers oun the spruce and balsem at Botanie Lake.
However, on the latter area budworm development was so retarded thut it
indicated a two-year life cycle. This was substantimted by specimens
brought back to the Varnon Laboratory for rearing. They failed to show

any further developuent but instead epun hibernacula in which they remained
dormant,

4) Fountain Creek Valleys Fountain Creek flows north and joins the
Fraser River a few miles east of the mouth of Bridge River. The vulley is
sbout 6 miles long and separated from the Rraser by & mounta.n ridge.

It was visited on the morning of July 4 in the company of H.(. Forest
Service Fatrolman Taylor of Lillooet, B.(. 4Although evidence of spruce
budworm feeding of previcus yeurs was found, the present population is
very low with corresponding pcor colleeting.

5) k. Hclean, Lillooet, B. . it. LicLean lics north west of Lillooet and
a trail leads up a stéep valley immediately back of the town to the sunmit.
Tewn Creek, a small stream about 4 miles longs, flows down the valley. On
June 27 and again on July 1, coliections were made on the east side of
the creek. iHere a light infestsiion of the spruce budworm occurred at
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about 2,000 to 3,000 feet elevation. Cnly about 4 specimens of
Phytodietus were taken euch day, but in viev of the difficulty of
finding the parasite on the other areas examined, this ares was cone
sidered tc be the best prospect. As a result, collecting from July

4 to 7 inclusive was confined to this areasy, particubrly on the west
side of the creek where a somewhat greater bddworm populution, together
with a kigher rarasitien by Phytodietus was found. During this period,
and with the help of two local boys, a total of close to 2,900 spruce
budworm larvae and pupae and over 300 sp:cimans of _hytodietus were
collected; a parasitism by Ph vdietus of about ten per cent. The
development of the budworm ranged from practically all pupme and with
moths emerging at the lower elevation to nearly il larvae at the
higher elevation. Similurly, mature Phvtodietus grubs and cocoons
occurred at the lower part of the slope while atthe upper part of the
infestation, eggs and very y. ung grube were to be found on the budworm
larvae, The most satisfactor; collecting of the parasite was from
suppressed young trees in the mid.t of stands of pole size to large
Douglas firs, the parasitisesd budwerm evidently dropping from the larger
trec«s,

A visit to Mt. Stein, on the west side of the Fracer River, north
of Lytton, 3 C. was planned. lowever, as the ferry was not operating
due to high water, the trip would have required at least two days, and
as much of the previously budworm infested areag had been burnt over
in 1926, the visit at thic time was considered insdvisable.

. In @ddition, a trip was maile on July 9 to WcGillivray Creek, =
tributary to Louis Creek, north of Kamloops, B.C. In 1940, & spruce
budworm outbreak was reported on spruce und balesam &t avout 4,000 feet
elevation in the vieinity of #cGillivray Lake. It was suspscted that
the budworw would rave a two -ycar life cycle cn such an area. Time
did not permit an examination of the main part of the ares, but a point
‘was rouched at about 3,000 feet on icbillivray Creck where a light
population of spruce budworm was found on Douglas fir and with evidence
of one and two-year life cycle budworu overlapping.

The FPrytodietus material colilectad was krought back to the Vern n
Laboratory where it was reared through to the cocoon stage before being
forwarded tc the Parasite Laboratory at Belleville, iut. By far the
greater part of the spruce budworm material collected, however, was
forwarded direct to Belkville, only the specimens collected on June 27
on it. Hchean being sent to Vernon for rearing. Data concerning the
material collected is given below under the heading "Parasites",
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m the south side of uissio:
iscoloration of the trees was evid
ust 21 when the writer pmseed thro

%&ﬁwﬁ 13 s m@@ﬁ,#ﬁa ‘tmmiwd from the office of the District
rester, Vancouver, 5+C. of heavy defoliaton to fir in the Pemberton

riet. On the sume date partly stripped Douglae fir twige together
th spscimens of spruce budworm which were respousible for the injury,
were received by the Forsst Insect Survey from Asst. Renger Keith at
Psmberton, B.C. At the suggestion of the 8,0, Porest Cervice gnd in
view of the apparent serions nsmture of the infestation, the writer
spent fros August 21 to 24 on the area in an attempt to determine the .
status of the outbresk and its valus as o souree for the budworm para=
2 P tus fumife s & cogoon of which was ineluded in the

B e IO s A w

 Pemberton, slevation 700 fest, is located on the Faciflc Orest
Eastern Railway, about midaay betwesn Squamish and Lilloset and was
resched by train frem Lillvoet. Thefe is no through autoc read te
' trict but a “local road extends up the Lillooet valley from
ton for mbeut 16 miles and another parallels the ruilway from
e erton through the Birkenhead und Gates Hiver valleys Lo D'hrey at
 the west ond of Anderson Lake. Trips over both roads were made by
cur with Henger Keith in connection with the examinution., Both the

Birkenhosnd snd Gaies Valleys are narrow but the Lillooet Valley for
4 15 miles nort’ of Pemberton is from one Yo one and & half miles
wide with memdow lend in the bottoms The sides of the vaileys rise
10 over 5,000 feel and are timbered msinly with Louglas fir and cedar .
but with sowe hemlock} spruce and white pine. 4 :

s shown in the accompauying mup, the infestation extended from
Pewberton up the Lillooet walley at least for 20 miles, the extreme
ldmit wae net determiaed, and $hrough the Birken-heed and yates valley
to the west end of Anderson Lake, a distasdce of 30 milos,.

. Heaviest defdlation wus in practically pure stands of Douglas fir
ogeurring in patéhes of from & few hundred veral

wiies in sige and located at from about 1, ot
long the sides of the valleys. The trees o8 pen needlet
stitirely stripped fromthe upper half of the ercwns and showed the typical
red discoloration reeuliing from spruce budworn feeding.
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On the lower parﬁx of the ulapan the timber stands varied from
large old Douglas firs up through mixtures of fir, balsam, hemlock
s cedur and white pine. Some feeding had ocourred on hemlock and
balsam and also #n small white pines under Douglas fir. Trees in
the understery shucza considerably mwrt defoliation thnm large auminanx
trees.

todietus cocoons wers not numerous, only 30 being taken in
:avarui inyﬁ of intensive searching, but empty Glypta cocoons were

‘more common and several diptera purasite puparim were also recovered.
(Data eongerning the parasite materdal is given balaw under the heading

”Fhraaitna“}

The red disocloration of trees was first aotiaaﬁ in the fall of 1942

by Ranger Keith on limited aress at the upper end of the Lillooet
 Valley arem and on both sides of the valley at the west end of Anderson

Lake. The injury was not recognized as spruce budworm work and unfor=
tunately & sample of diseused fdiage, thought to be typical of the area .
und which was submitted to the Forest Insect Survey in ﬁﬁptumhor, showed
only rust infection.

’aaﬁﬂﬂﬁ mortality will probably oceur smong suppressed irecs tnﬁ,yeéag
trees in the understory and undoubtedly the tops of a number of the

more severely defoliated trees will be killed back. However, in view

at‘puct records of spruce budworm infestations in Pouglas fir and
alue of the tiwbor 1nf-t%‘d, no seriocus loss is expected from this

. Rearing experiments started in 1942 with larvae from twoeyear life
e¢ycle material were continued in 1943 at the Trénity Valley Field Station.
The larvee were from eg:® laid in July 1942, by moths reared from larvae
taken on June 14 at Vermilion Swanit, Kootenmy Nutional Park. The

cporimente, which were set up as the larvae energed from the egus, were
as t&llﬁuna o

8) 100 larvae on a cafjed young engelmann spruce in the field.-
b) 15 larvae in individual viale in the insectary; 8 provided with .
engelmmnn spruce foliage, 4 with Dougles fir and 3 with alpine bulsam.
¢) 19 lots of 10 larvae each in separste vials in the insectary. At
the start of the experiment 4 lots were given engelmann spruce,
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4 Douglas fir, 4 alpine balsam and one hemlock, one lodgepole pine
and one lureh. The cther 4 lots were without foliage until the
larvae emerged from their hibernacula in limy, 1943 when 2 lots were
provided with spruce and one with Douglas fir and one with balsam.

One other experiment (D) coneisting of second instar larvae
removed from their hibernacula on August 24, 1942 end which respun
hibernaueula, was carried over into this yesr.

In aéditicm to the above, two large rearing Jjars were set up
in the insectary in May of this yeaur with extra larvae from stock
materizl. To one jaf wiih Douglas fir folis;.e were added 66 larvae
and tc the other Jur with engelmann spruce foliage were added 109
larvee us soon us they cmerged from their overwintering cogoons.
Unfortunately the pressure of other work prevented full attention
to the experiments which probably accounted for excessive larval

m@ﬂwt Y

Besults: The emergence mf the awwn& instar larvae from tkoxr hiber-
naculs this year extended from lay 18 to June ¥ with close to
50 per cent ewerging between iay 24 and 26. v
ment(a)== Feeding this year was firet observed on the caged tree
but oniy one moth, a female, wus reared. The pups was formed
on June 21, and the moth ewerged July 1. |

Experiment (b)s Of the 15 3.:;&;1.“&%113 resred larvee, 12 formed i
hibernaculs in 1942 and of these only U emerged in Yay of this year
to resume mctivity. One only developed through to the mdult stage
this year. This specimen was on balsaz and the pupa was formed on July .
5 while the moth, u male, emerged on July 20. The remaining 7 amm
showed very little development. By June 17 three were dead and by

dJuly 2 the wthw four hgd respun coccons in which they remained dtm*./

riment (¢) s+ 147 of the 190 larvae, reared in lois of 10 in the _ \
imwury, survived the winter of 1942-43 and emerged from their hiber-
nacula in May. However, very little feeding took place and by July, 121 " X\
specimens had died. Of the remaining 26 larvae, 21 had respun hibernacula \ |
in which they were dormant. Further mortality occurred se that by October ‘
only 20 larvae wers evidently still slive in their overwintering cocoons. <
None of the larvae survived on hemlock, lodgepole pine or larch. Of the

P WS
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remaining hosts, wpm“, Douglas fir m mtm, no significant difference
was noticed in the number of larvae si on each, regardless as to
whether the host had been available fr time of hatehing or oply
since the larvee emerged in the spring. : ‘

ixperimer d): Of the second instar larvac whick had respun cocoons
aﬂw h&ng removed from their original hibernacula in August, 1942
only 3 emerged in May of this year. These, however, developed but very
little and all wers dead by the end of June.

Bevelopment among the material placed in the two rearing jurs in
Hay was similarly retarded and mortality was very heavy. HNo larvae
developed to over 3/8 inch in length and less than 20 were still alive
~ on July 2 und these had already respun cogoons in which they were inactive,

A comparison of the M&r of specimens ruuizing the adult stage
this year, with the number of moths recovered in similar rearings in
1941, followss

, | A m
Nos of larvae emerging from hibernacula 17 155
No. of moths recovered 3
No. of larvae emerging from Mhum«uh 9 175
- No. of moths recovered _ 1 nil
No., of larvae liberated in cages 158 100
- No. of moths recoyered , 16 i

loreover, in 1941 only 4 of the larvae reared in the imwta;y
were alive in secondary overwintering cococns at the end of the s@ason, Y
whereas in 1943, close to 50 larvae were alive in hibernacula in the fall.

R An explanation for the more retarded development this year in
comparison with 1941 may be found in the average daily mean temperatures
as given inthe followkiy: ttbln



June 1-15 | 58.0 ~ 54,7
June 16-30 S 99,3 56.8
June 1 =30 | 5647 557

o ~ The average daily mean temperature for June 1941 was 3° lower than
I " for June 1941 which would be sufficient to have a noticeable effect
on the rate of development of the budworm, Furthermore, it is now
suspected that the Trinity Valley arga, elevation 2,100 feet, may-

be a transition zone for one and two-year life ecyele spruce budworm,
Not only did the reduced activity of the budworm during the past
ssascen indicate such a poesibility, but what was thought to be twoe
year life cyele spruce budworm wne observed in August on lareh in
the field at the Station by Mr. Yorgan., What might be called a
transition zone was found in July at WeGillivray Creek, north east
of Kamloeps, B.C., where at an elevation of about 3,000 feet both one
and two-year 1life cycle spruce budworm were found on the same area. 4
Horeover, two-year life cycle material was found in July at only 2,500
feet at éahnit Lake, north east of Lytton, B.C,

Parasites
Lilloget Material

Two lets of spruce budworm larvae and pupae collected June 27 by
Dr. Wilkes and the writer, from Douglaes fir at Lilloocet were included
in the Forest Insect Survey. One lot ( B.C.3794) wae taken at about
2,000 feet elevation and the other (B.C. 3795) at about 3,000 feet.
On being opened at Vernon on June 30, the collections eontained the
following: : :

“ Lotl Lot 2
Spruce budworm larvae living ‘ 1
: " 11 28

, . dead

" puPae living 47 18
" " " dead 2, Qe
Total living 58 29
L " dead 13 28
A summary of the emergence f"rm the live material follows:
Spruce budworm moths oo 15 11
" . "

u‘ ¢ 29 13




Eamm probably a&sem 1 -

Budworm larvae dead (driﬁa up) 1 4
# " !
pupse , I -
| Tt . 3 2

Both parasites eumerged from budworm pupnl cases; the Ephialtes
on July 7 and the apeehthis on July 10.

A summary of the spruce budworm material forwarded to nallcw.illt
has not been received tc date. \

Phytedietus cocoons ealluctud on August 22 and 25 at from 1,500
to 2,500 feet elevation (Lot X 30342) on the mountain slope '
immediately east of Pemberton consisted of the following:

Cococns apparently sound - 21
*-  with small (Chaleid)
exit koles cese - 2
" with large exit holes -~ 3
" malformed containing

dead Fhytodietus larva 1
21

‘ Three Phytodietus cocoons were aleo collected on August 24 at

1400 feet elevation negr Birken but emergence had already ocourred (
from emch ; 2 cocoons showdd 8ialcid exit holes while the emergence !
hele in the third cocoon was larger.

Thc hypcrpnra»iﬁov, ggggggg spe (det. Whilay)nmurznd from two of b A\
the sound eccoons, from one on August 26 and from the other on September
18 whila between August 20 and Septeuber 4 g total of 16 chalcids,
 \Amb rus verditer (det. Peck) emerged from 4 other cocoons,.
ﬁnragvav, an undetermined hymenoptera eaerged on September § from what

appeared to be an undersize Phytodietus eocoons.
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Of 4 apparently mw spruce budworm pupme also collected on August

25, a series of § A
- the parasite Itoplec
On dissection, the ¢
to have dried up completely.

23er emerged on August 28 from one pupa and

us (det. Walley) emerzed from another,
" the other two pupal ecases were found

A total of 5 diptera puparia were also collected on Lot X 30342 -
from spruce budworm-injared trees but no energence has occurred to date.

Parasites recovered from epruce budworm collections,other

than the two Lillooet lote, in connection with the Forost Inseet .w%u‘moy'
were as follows: '

1/ An undetermined Dipters Prom a spruce budworm pupa. The budworm

was taken as a larva on June 25 from Engelmann spruce near Lumby, n.c,

and pupation oceurred on Jume 30. A diptercus maggot emerred through

the abdominal intersegmental membrane of the pupa and formed its

?ﬁmim gn July 13, from which the adult fly emerged on July 25
BC.3779). ‘ ) .

2/ & series of 15 4 nblymerus verditer

X rerditer adults emerged on September 9
and 10 from a } L ¢ocoon received on August 13 from Pembarton
B.C. (B.C. 405C

3/ on July 5 a dying spruce budworm lurva with what appeared to be

@ Phytodietus larva attached, was received from Temberton. By July 22

the host was demd and the parasite had spun a light brown cocoon about

8 mu, in length, An undetormined hymenopters female mdult emorged . |
in the incubator o#f February 14, 1944, after an incubation period of |
33 days (B.C, 3867). ‘ ‘



to ka#it »,ié are a f&w areas near shnnwup Lake and & suall y«rﬁina
east of Pentieton. Defoliati
was as follows:

on in 1943 threnghoaﬁ t&t larch areas .

nie divirigts There was no noticeable defolistion of larch except
- vary limitad arcas on Lizard Creek and near Morrissey. Otherwise
' inf«utat&mn was *igﬁt ith larek trees looking thkrifty. Trees cn the
Fernie where the sawfly was first discovered
by with ne noticeable 4otuliatian.

in 1934 are still th

jie Lake: There was a medium to heavy limited area of infesta~
%iaa n&nwt anc mile enst of Flko. Between Nlko amd Moyie lake, the
infestation was generally light. :

The iafontatian was medium to hauvy in this ueatian.

s«acrullywiiéﬁtwr towur& &itehanar.
Inr«wtutinn”wu--gnncrally light throughout this area.

on to G regek: Larch is very scattered west of Creston until
_ vi%ain Y tow milae of Grey Creek. Around this latter point infestation
R waallghﬁ to mediwa with ecnaaional heavily defoliatéd trees.

It was medium to heuvy between these areas

lakes It was 1ight throughout the MNew ﬁanvur district and between
there and Creston.

nkes: It was liaht to medium on areas along these lakes with nnnttorﬂﬁ

Teavily defolisted ureas. It was light to medium in Fire ¥alley
ti%hQuamq heavily dcfcliato&, small trees between there and the &bﬁﬁl& River

 Crossing.

naghes rigt: Infestation was generalily 113&% with a ftw medium
arama west wf tbn ionashee sumnit. From there westwurd to the Ckahagan
infestation was generslly light. Defoliation on tha :amyln plets from the
time of establishment in 1939 is a“own in Table X33




?lit ;ﬁbul

Degree of U m
1 none 0 36 10
Grey Oreek light 43 64 81
nedium 46 0 7
heavy 11 0 2
2 none ¢ 58 41
6 ni. B, light 67 1 28
Creston mediun 2 0 0
‘ heavy 1 o 0
dend #] 1l 1
10 q0 70
3 nene 0 12 | ne 8
30.8 wi, BE. light 57 23 132 143
Cranbrook wedivm 31 4] 4 check 0
heavy 51 0 0 0
dead (4} 1 2 2
o B YA M U 143
4 none 0 99 84 ) 0
4.0 mio W, light 139 50 65 149 149
Cranbrook wedium 10 0 0 1] 0
‘ heavy 0 0 0 0 0
BT Y VT N ¥ M VY
5 . acne 0 154 58 0 0
B. oud Moyie  light 184 31 121 178 185
Leake medium 1l 0 0 7 0
heavy ¢ 0 0 ¢ 0




Table I aoutimad)'

Plot No. Degree of mber _of I .
Attock 1939 1940 1941 1942 24
B none 0 44 0 0 - & few
22.4 mi. W  light 109 78 96 66 medium,
Cranbrock medium 13 1 17 31 nearly
" heavy 2 0 6 3 22 4 ell
dead 0 1 1+4 1+« 4 light.
FET S 7 S P S
7 none 0 20 0 0 0
11,9 =il W, light 19 39 51 34 17
Moyie , medium 13 7 4 20 29
heavy 34 o 1 12 20
dend 1 11 1 1
R 61 81 61 o1
8
S mi. W,
Yahk Logged in 1941
9 none 0 10 L) (] 0
Slocan Lake light 62 1 6 -2 36
Ga%f @mﬁrun medium +] 51 16 34 0
edge ‘heavy o 0 14 0 0
+26% 2% - 26%

PR 7 PR R

% Felled in clearing for roadway in 1941

In all of the areas invaded by the sawfly the most severe
defoliation has eccurred during the first few years after the sawfly
has become established. After that the severity of infestation has
declined and any severe defoliation &hereafter has been spotty and as
a rule ha: not involved 1;?;0 areas. This is th»u;ht to b& due largely
to parasitism by iesoleius tenthredinie itnept: 3 lugii Ratz-
saris farinosa Appar-
ently huuvy rainstorms waaa&inmu éan*vwr lunlx larvae and in one instance
early low te:peraturecs in Ottober when snow was uhuqnt. killed a high
percentage of larvae in the cofoons.

%




The cocooh yarunitiwm in 194> was very high. In three
localities it was 90 per cent or over. Table II gives data on sixteen
samples collected at intervals between Fernie and Vernon. These are
listed consecutively from east to weset. It should be noted thaui the
lowest sawfly survival is in the older part of the infestation and
this survival roughly increases progressively from east tc west, cor-
responding approximately to the recency of the invasion by the sawfly.
~ The sawfly survival is highest on the most r«nantxy invuatﬂ areas near

the Ckanagan Valley. ‘

Haterial rewmining after examination of cocoon :amylut
imuediately after collecting in the fall of 1942 yas placed (without
s0il or duff) in jelly jare coverdd with cheese cloth. These were
kept in the insectary at the field stution until Novewber 9 when
they were placed in the overwintering vauld., On April 30, 1943
the material was removed from the vault and transferred to the innt#t&ry
to await emergence. After all esergence of sawflies and jfesoleius
had aouxné and after the emergence of the first generation of adult

: , remaining coccons were opened and examined under a bino-
cular microscope. ITable III gives emergence data for this overwintered
material. Table IV gives the r.sults of sxamination of the remaining
coeoons after all emergence. Table V gives the total survival and morta-
lity of Hesoleius from samples overwintered in the soil 1942-43.

. The remarkable resistance to e¢old by Iritneptis was exhibited
during the winter of 1942-43 when 114 cocoons were placed in & Jelly
Jar without soil or duff and overwintered in an outside insectary at
Vernon. ODuring the period January 17 to 25 inel. tgn average maximum
teaperature was «1.8" F., the average minimum -15.4" F. The extreue
low was -25° ¥. on January 21.

Cn May 3, 1943, these cocoons were moved to the Trinity Valley
Field Station. Table VI gives the emergence of Tritneptis from this :
material. From this table it is seen that 132 Iritneptis survived the
extreme temperatures menticoned above. Examination of the entire lot of
cocoons after all emergence by Iriineptis showed that all of the latter
emerged from 7 cocoons. Results of the examination are as follows:

75 coconns ﬁnnta&nqa 6ond sawfly larvae

17 o ®* "  plus dead Tritneptis
g - " " " ®  with white fungus
10 empty (Produced Tritneppis adults)

1 cocoon contained Sﬂﬁb‘ selecta puparium
s 1 cccoon produced a male

Hescleius adult, 2 cocoons contained dead Hesoleius larvae

larvae




Coll. point |Date. | Date. |No. | No No. | (B=C] causq (D= {Trit. % gies] % | Tritq & |sawd %

' colle exam. poll.} exam, | 1942 | deatf E) ol | on flige
Lizard Creek |Sep.11] oOet.16 72 72 20 | 52} 2 50 | 39}76.0] 1 | 2.6 i 22.0
(Fernie dist) ‘

1l ni.E. Elko 30}3.11 Oet.l6 115 51 . 1i 40 40 1 2!5 35 3705 1 208 i 10.0 0
5 mi.W. Yahk |Sep.13] o0ect.19 125 | 125 95 | 30 30) 19{63.3] 9]30.0] 3 {33.3 6.7 |
Plot 7 Sep.12] oct.18 68 68 | 24 | & | 34| 25|56.828}40.9] B j44.4 2.3
Plot 6 Sep.12| Oect.19 41 a1 | 30 | 30 1) 3127.3] 5]45.4 27.3
Just off ‘ ' v ! |
Plot 2 Sep.13| Oet.18 22 22 4 | 18 6 12] B8] 66.6] 2j16.7 ) 16.7
Plot 1 Sep.16{ oOct.19 117 50 1 8 | 42 42| 819.0/23|54.8 3 [13.0] 2p 26.2
5 mi.N.Burton]Sep.l7 %{ 14 31§ 31} 101} 21 21] 838.1] B 61.9 |
6 mi.N.Needlep * 17} Oet.1q 116 50 2 | 48 48 - 128} 58.3] D 41.7
#hatshan cut- 22 ‘ | |
- « | cetagroe] s9| 6] m| 1| m 1.7)39 57.1 1| 3.3] 1B 34.6 |
. 5ep.27] ocect.14 | -
Oct.2 1330 150 | 22 | 128 128] 24 15.p7d 54.4 6| 8.6] 3B 29.7 |
Lower Inonoa+ - K , , '
klin crossing Sep.l7] ocet.)} 83 83 41 19 79 1 6.3 471 59.4 4| 8.5 N 34.2 |
2 mil.Seof . . :
Bevans Ranch Sep.l17} Oet.l} 93 93 5 88 88 2.3 19 21.4 47 76.1 |
Honashee Rd. ‘ : ‘ R
Trinity Sta, Aug.z Oet.2p 22 22 22 22 3 13. B 86.4
" - Cet.l Getd{ 21 21 21 21 | 4. 0 95.2
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Plot Plot 4.0 mi. 8.9 mi. 2648 wi. 10.9 wie 1 mi. 8 mi. W
5 7 a.ﬁrey W.Hele W.ilelson S.Nakusp &.Bur= Lower lauonoa= .
' LT — 3 TRY: v T

No.cocoons 148 138  B7 59 72 194 & 132 98
Pristiphora
erichsonii 37 12 12 5 33 122 54 44
Tritneptis 325 829 9 1,582 361 0 396 286
klugii 19 a8 3 50 16 0 18 8
Coloong cwnen‘ CoCOOns coeoons cocoong cogoons
ilesoleius 25 36 33 ¢] v} 19 13 3
tenthredin
ig

¥ 15 cocoouns cantaxniug live ﬁawfl larvae removed

- exaun it F A rf):‘?«d“ toco: s

TABLE )

Mo. cocoons 67 60 41 9 23 53 47 43
Dead sawflly o

Bta. es 47 16 20 3 11 53 25 18
Living sawe
fly stages 3 5 1 5 4
Fungus g 30 3 11 1o 9
“escleius : .

dead 6 5 2
ies. alive 1 3 13
Tritneptis .

alive 5 4 1 7 P ¥
Trit.alive
on ieseol. 1

Trit. dead 2




I‘ B
TALLE ¥ - SURVIVAL OF OVERGL TERLNG
HBBOLET

Flace of Coileetion o,
COCORRAS

Hesol. Living Yesol.

Hoa

Flot 7 138 46 33.33 43 93.48 3 b.52
4.0 mi.B. Grey Creek 87 48 55,17 46 95.83 b 4;17
109 mis 3. vakusp 194 19  9.79 19  100.00 0 0.00
1o wi. 54 Twrten 132 13 9485 13 100,00 ¢ 000
4.0 wie. We Lower 48 3 3.06 3 10 .00 0 Co0U

inoncaklin Crossing
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It will be seen that Tritneptis survived in 37 per cent «f the
cocoons containing thet parasite, while none of the sawfl; larvae
survived. T.is would be of considerable luportance in the field whren
there was scunt snow on the ground. In some cases, it would mean
s groatly inercased ratie of ;asrasites to hosts the year following.

Evid of X r Riybhos .u Smw
and Parasite Lumergence

{n several occasions, the presence of two modes or rhythme hus
been noted .n the swmergence of ihe lurch sawfly and the jarssite
Vgsoleius tenthredinis. As eurly as 1936, . B. Leec: noted this
at ¥ernie, 6. . In that year, the first emergence pericd of the
sawfly was between May § and June 10 and the sec:nd between June
23 and July 2. The two periods of Jesoleius emergence ocourred for
the males June 3 to June 21 and then June 30 to July 223 for the
femsles June 14 to June 27, and July 1 to July 22. Tiis same
phencmenon was noted by C. V. G. lorgan at Trinity Field Station
in 1943. The amnrganea periode for tne sawfly were May 25 to July
10, and July 16 te July 22. lesoleius also exhibited two modes
the first June 14 to July 8, and the second Juiy 1y to July 24,

The same type of cocurrecce was uotad at the Belleville Labora-
tory .o 1943 in connection with Exenter Y ys. Two distinet
modes were obssrved sepurated by seven ar aia?t days.

The explanation for this vehavior has not buen found. Appurently
it is not caused by weather conditions at the time of emergence. It
may have sometiing to do with diapause. Tidls iz further su yested
by the smaller emergence during the second eriod and the fuct toat
it does not occur every yoar.



Humber of Gensrations of Iritneptis klugii (Retzeburg)
in & seuson,

(CeVaCe Morgan)

- Studies of the nuwber of generations of Tritneptis klupii
(Ratazeburg) occurring in & seascn on coocons of Pri horu erich=
sonii (Hartig), begun in 1941, were continued in 1943.

Series V, which was begun on August 10, 1942 did not pro-
~duce adults in that year to complete the eneration. The parasiti-
zed lareh sawfly cocoons were placed in duff in a Jelly jar on Hov.
95 1942 and left in the insectary for the winter of 1942-43. The
minimum temperature obtained in the insectary during this time was
-8.5°F. On Mmy 5, 1943, the duff was removed from the jelly jar and
- the parasites allowed to develop under air tespersture and humidity.
Adult parssitee from Series V. began to ewerge on June 21,
1943 and ¢ ntinued for eight days until June 20 as shown below. C(ne
hundred and ten parzsites were obtained from five coccons. The length
of this overwintering generation is 315 to 322 days as compared to the
similar generation of 1941=42 of 324 to 330 days. In the latter case,
however, the parasitized cocoons were wintsered in an overwintering
chamboer from November T, 1941 until June 3, 1942, and in wihich & minie
mum tempersture of only 25.0%F. wus recorded.

Date of Emergence Cotal Cocoons  Ave.per A
June June Juns June June June June June producing coeoon &
21 22 23 24 27 26 27 28 parusites Z.2
9 17 6 41 30 Hot Not 7 110 5 22,0 17.65 B2.35
examined

after emergence was comploted the cocoons were exumined. Aall
cocoons were parasitized und produced adult parasites. Four of the
cocoons conBained no dead or live parusite material; the fifth .contained
seven dead parasite lurvae.
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Series VI was established on June 22, 1943~-the sume

technique wue followed ss already outlined in previous reporis

On Jlly 8 all adults except one were dead. Tris specimen died

by July 10. Purusite energence of this first sw.er generation

began on July 25 and continued for five days until July 29.

ggg;ggﬁco of Faggai%ac fgam 8a£§ga Vg

Dute of Emergence Cogoons pro- Ave. per
July July July July July July ducing para= cog= s DOX
25 26 27 28 29 30 Total sites oon 2 ¥
14 99 9y 61 11 0 262 5 52.4 19.86 80.14

An examination of cocoons mfter emergence showed that all
cacouns were purasitized. Unly one coooon contained any parasite
material~=-two dead parasite pupae were found in this specimen.

Series VII was begun on July 26, 1943, in a similar mainer
to the preceding experiments. Five of the pur.site adulis used in
this series were still alive on auguet T; these were dead on August
9.  Huergence of purssites from tris seccnd suuser generation began
on September 6 as follows:

Dmsrgence of Parasil

Date of Hmergence Cocoons pro- Ave. per __ %1 8 35
Sept. € Gept. 7 Totalducing paurusites cocoon J

36 6 42 1 42.0 23,81 76.19

The coccons were examined on Ueptewber 10, and it was found
that all parasites had emerged from only one cooccn. This cocoon cone
tained eight dead parasites, all of which were larvae. The other
four cosoons c¢contuined dead sawfly larvae but these were not para-
sitized, It is considered that these sawfly larvee were deud when the
sxperiment was begun on July 26.



series VIII w.v not set up .n the fall of 1943. Thie series
would bave undrubtedly overwintered as lurvae to complde the
generatlon late in the spring of 1944. Three generations of
Tritneptis klugil were obta.ned in 1943. This inforuationis
sumasrized in the following table and compar.d to results eof
1941 and 1942.

, Period of Length of ave. no., of
Year § Ceneration |[limergence Generation parusites per_ . Dex
' cococn & 2 -

e A ey e B A iy 5 i e A L e et

f¢verwintering jJune 5- Parasitized
Hzeneration July 8 cocoons tuken 35.0 13.9 B6.1
3 from field

ilut summer
igeneration July 12~ 31=34 days 6549 1447 85.3
19 4”}(3erias 1) 25 _

fénd Summer :
lzeneration Auguet 29 =31 days 49.0 1547 34.3

B b By T b saar ot g o S

loverwintering (artificially

lzeneration overwintered)
1942 f(series III) [July 2-8 324-326 days 55.5 17.7 82.3

Susimer gene- ‘

| ration Aug.b=16 33 days 36.0 12.1 87.9

l(Series IV)

! Overwintering

lzeneration June 21-28 315 days 22 .0 17.7 82.3

i(Series V) {cocoons over-

; winvered in

duff in in-
sectary )

Net Susmer

keneration July 25=29 33 deys 52.4 19.9 80.1
1943 S

Sept J6-7 42 days 42.0 23.8 76.2
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In  eonjunction with the above, supplementary experiments
were perforued in an overwintering chambor at Trinity Valley, ».C,
and in an insectary at Vernon, -... The methed of experimentation
followed in both envircnments was the same as that already outlined
for the generaution studies,

The experiment in the overwintering chaiber was commenced
on June 23, 1943. From this date onward the teuperature of the
chamber was maintained ut a fairly uniform level by opening and
closing the doors and vents. The maximum and minimum tempsratures
recorded for a period of 55 days after June 23, were 61.5°F. and
48.0°F. respectively. The former was obtained on only one day and
the latter on three days. The range of temperature on each of 47
days was 5.0 F. or less. A maximum range of 11.5F.%was noted for
one day ocnly. A maximum daily mean temperature of 59.20p, was ro=
corded for the period while the minimum daily mean temperature ,
was 50.,0°F. Relative humidity throughout the period averaged 79.5%

Adult parasites used to start the exporiment emerged on June
23y the duy the experiment was begun. One purasite wus still alive
on July 22, but by July 24, this adult had died.

On August 9, two of the five lareh sawlly cocoons were transe
ferred to the field insectary. One of these cocoons was opened and
adult parasites were found crawling about inside. The cocoon was
then closed and sealed. fPgrasite emergence from this same cocoon
began on August 10 and ended on August 1l. Adult par«sites could be
seen in the second cocoon, without opening ity on August 10 but these
did not emerge until August 16; emergence cemsed on August 17.

Cocoons left in the overwintering chaiber produced parasites on August
11 and continued to do so until August 17. The above data are sunnarie
zed in the following table:

Aug. 9 Pate of Emergence Cocoons pro= Ave.per

1 9 43 Aug.hug. Aug.Aug. AugeAuy +Aug .Aug.Totalducing para= cocoon ﬁ Bex
10 11 12 13 14 15 16 17 ” sites d £

2 cotoons

transfer~

red to in-

3 cocoons ‘ ° ‘

left in

overwinte- 58 97 10 3 2 2 1 113

ring cham~

ber
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Ho dead parusite larvae or pupae wer. found in the cocoons
upon exasination after emergence. O(ne coocon from the overwintering
chamber contained a dead parasite adult ( ¢).

In summary, it is to be noted that the developmental time
for the generation in the overwintering chamber under the apove~
menticned conditions of tewperature and relative humidity was 49 days.
During this time the number of day-degrees amcunted to 2,694.2. The
daily mean tempesrature for the periocd averaged 54.98°F,

A second experiment wae begun in the overwintering chamber
on August 13. Four of the adults used lived for cne month; one was
still alive on September 17, but died September 19. This series did
not produce aduits in the fall of 1943. For 49 days after the start
of the expsriment the daily mean tempcrature averaged 51.31°F. ale
though the number of day-degrees had amounted to only 2,514.2 Fifty-
five days after August 13, the respective figures were 51.15 and 2,813.2

The apparent conclusion from the above two experimente is that
the development of a generation from the ogg to the adult ceases some=
where between the average duily mean tenperatures of 51.30F. and 54.9°F,
and at approximately 8C/ relative humidity.

The experiments in the insectary at Vernon were not begun until
June 28, 1943. These were conducted in the same manner as those of
the generation studies and permitted to develop under uir temperature
and huxzidity. Daily maximw: und minimum temporature records were taken
from thermometers placed cloce to the containsrs in a shaded environment.
Under this environment the adults were short-lived, four were still.ualive
on dly 2 but all kad died by duly 7.

Parusite emergence began on July 21 just 23 days after the cocoons
wers tubjectsd to the parent purusites. During this period, the avergge
daily wemn teuperature was 69.49°F. and the number of day-degrees
amounted to 1,598.3. ®@umergence tcok place as follows:

Date of Emergence Cocoons pro= Ave. per 58

duly July July July July Total ducing parasites cocomn g 2
2L 22 23 24 25 .
105 174 63 1 a1 264 5 52.8 10.2 89.8
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A second experiment wus commenced at Vernon in the
insectary on July 26, 1943. This was an exact duplication of the first.
Here, however, hygrothermogrsph records were taken in addition 1o the
maxium and minimum temperatures from thermometers. Daily mean tempera«
tures and relative humidities were eslculated according to Gedde's
formule. Euergence first cccurred on au.ust 24. In this period of
29 days the average daily nsan temperature and relative humidity were
67.87°F. and 56.90%, respectively. Day-degrees for this time numbered
1,968.4., Two of the parent parasites wsed on July 26 lived until August
3; these died on August 4., Imergence cccurred as followss

-Date of "merpence during August Total Cocoons prod- Ave. per Sex,
24 27 2 31 ucing purusites cocoon 2

5 6 7 2 20 5 4  35.0 65.0

A third experiment started in the same envirenment on
August 24 did not produce adults .n the fall of 1943,

it is stuted elsewhere in this repert that in 1943 the first
suergence of purasites from cocoonsoverwintersd at Veruon occurred in the
latter part of May. This is &pproximately one month earlier than that
taking place at Trinity Valley. After considering this fact, and making
& comparison of the length of cnly two generations in both environments,
it is believed that at least four, and possibly five generations of
Tritneptis klugii might occur in Vernon as compared to a mmaimum of three
at Trinity Valley.

Although we have to date definite knowledge on the develop~

~ment of Tritneptis klupii from only one mnvironment and partial informatioen
from another it is seen from the above experiments that on sawfly areas
of british Columbia topographical and climutic differences may Le groat
enough between environments to produce large differences in the numier

of generations a year and the developmental time of each of these genera~
tions. The information at hand on twoe envireonments~-Trinity Valley and
Vernon-- which are approximately 15 miles apett shows that differences

in developmental time for a generation at the same peried of the year

may be as much as 13 dgys in August dnd 10 days in July. The differences
in the nuuber of generations will vary accordingly and consequently the
amount of lapreh sawfly contrel produced by this parusite . It is known
that in scme larch sawfly areas tris contrcl is almost negligible while
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in otiers it is quite considerable reuciing 60% or more for cne gensra-
tion only on some arsas in 1943. Cince reascne for the above differences
ars not specifically known, it was thoughtan explanation could be found
in experiments alremdy performed. An aitempt was iherefore made to
account for differences in length of generations betweer environments

and of different generations in the same eavironment. The conly two
natural factors whieih eculd influence the development of the parasite
under the conditione of the experiment were teuperature and bumidity.
Accordingly, the mean daily tesperature and relative humidity were cal=
culated for three generations using Gedde's formula were possible.

The influence of temperature ms affecting purasite develop~
ment was then considered as a separate facter., “xperiments bLegun in
Vern:n and Tronity Vulley on July 26 wers cowpared. Here there was a&
difference in lengti of generation of 13 days. But differences in mean
temperatures would only account for 4.98 of these duys. Relative
hunidity was then treated as a separate factor. It could account for
cnly 6.8 days. The sum of these two factors totals only 11.83 daye.
Tempersture and relative humidity were then combined and correlated with
lengkk of gencration as a single factur. In this manner the two factors
accounted for 13.01 da,s as compared.tc 13 days obtained in the experiment.
Adults were recovered 42 days after July 26 at Trinity Valley., Theoret-
ica.ly they would have beon obtained in 42,01 days. '

The experiments of Vernon, July 26 and the cverw.ntering
chamber, June 23 were compared in a similar manner. Theoretically adults
wuuld have emerged in the lutter environment in 50.0l days; the actual
time required was 49 days. Based on the experiment of July 26 in the
insectary at Trinity Valley, the generation in the overwintering chamber
would have completed itself in 50 days. No correetions were made for
lowtémperatures in the overwintering chamuber which are considered to be
below the mddial range of development.

The above facfs are suamariged in the folleowing tables

Enviroament Duite of * Length of  Ave.mean daily Ave.mean  Theoretical
ineeption generation temperature daily hum. lengih of gen~
: eration based
on Vernon

Varneg

insectary  July 26 29 67.9 56.9
Trinity V.
insectary July 26 42 5749 C76.3 42,01

Cverw.ntering

Crazber Jdune 23 44 . h4.9 195 50*%
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Under netural conditions weather factors, especially
s0il tempsrature and humidity, would detérmine if the parasite could
develop in an area, the len.th of the generatian, and t.ie number of
generations in a year. It is of practical interest to know what
these requirements are for then the amount of lareh sawfly control
by Lritneptis can be comparatively estimated. From ihe above pro-
liminary investigations, it is appurent that such estimstions can
poesibly be made if detail weather records are available for any
ares in question. :
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FodllalG = ~BARE BERTLE CONTROL AND SAMP PLOT STUDIES
Geo. R. Hopping &W.G. i‘athers

Bark beetle control work was continued on the Sanff areas during
the winler of 194243, and one crew is working in the present winter
1943-44, At the end of the first winter's work (1941~42) approximately
59423 acres had been covered from which 99192 trees had been treated.
After the aitack in the sunmer of 1942 a survey of the areas indicated
that there had been considerable infiltration of bark beetles into areas
already worked from portions which cculd not be worked the first seasons
During the 194243 winter it was possible to reclean most of the areas
worked the first year and to extend the work to inelude practically all
of the infestation. The total number of trees treated during the second
winter was 17,911,

Table I. gives the results of the 1941-42 and 1942«43 control work.
The latter includes both reworked and extended areas. Table II gives a
comparison of the two winters' work on the same acreage basis. It will
Ue noted that all but two areas showed declines while the inereuses on
the two were 5.76 ahd 44.44 per cent respectively. At the same time,
snall outlying areas which had never been worked whowed increases of
150 per cent. ‘

Tgbla I. Bark Beetle Contra;

194142 1942 « 43 Infested trees per acre
Noa Infetrees lNo. Inf.trees ypirgt Second
Area acres (zreen) acres  (:.reen) Year Year
Hillsdale 2558.9 1984 4041.7 2897 0.8 0.7
Sulphur i, 575.0 529 921.4 551 0.9 0.6
Spray River 413.5 219 1971.8 1657 Ce5 0.8
Tunnel lt, 7540 27 135.5 104 0.4 0.8
Squaw Mt. (1) 38.3 93 6.2 102 2.4 1.6
Squaw Lt, (2) 174.2 201 L l.2
Healy Cr. 1539.6 2030 1036.5 3716 1.3 3.6
lealy Gate 136.4 228 1.7

Hrewster Cr. 321.8 1089 3.4
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As pointed out in Tgble I, the nuuber of trees per acre the seccnd
year is not directly comparable to the numsber the first year because
the former figures include additional acreage worked for the first time
in 1942 = 43. For a direct comparison based only on the acreage covered
twice see Table II.

v

19 41- 1942 1942 = 43 P
Hoe Inf. trees No. Inf. trees lncr.
Area acres  (green) acres (green) Decr,
nilledale 2467.4 1595 2467.4 1687 5e8
Sulphbur 4t, 5150 529 575.0 472 10.68
Spray River  413.5 219 413.5 203 743
Tunnel Hti. 150 27 750 39 44 .4
Squaw ut. 38.3 93 38.3 9 9¢.3
Healy Cr. . 323.2 668 323.2 564 15.6

South Bow ?1-9 122 91 ¢9 115 f;ws

Thees figuraﬁ’iébﬁﬁﬁk I1 indicate that-in spite of the first year's
control, there was an inerease on two of the areas before the start of
the second year's work and only a small decrease on four other arseas.

The large decrease on Squaw iit. is probably due to the fact that this area
is somewhat isolated from the main areas, and there was no large unworked

contiguous area from which bark beetles might infiltrate.

Iable 11T gives a susmary of control work for the first two winters
(1941«42 and 1942-43.)

Table III. Summary-Bark Beetle Control

Red tops _ Green inf. trees Total trees
Total Ave.per Total Ave. per Total Ave. per
Season Aeres Hoo acre No . aere Hoe aere
1941-42  5374.5 3609 672 5083 946 8692  1.617
1942-43  4826.1  .3609  1.423 7355  1.524 14223  2.947
new areas

Recleaned 39043 599 .150 3089 L7178 3688 .925

Totals 30i0.4 .04 047 10444 1,105 17911 2,013




The nusber of red-tops livted includes dead tress and some sickly
or stug-topped irees which it was advisable to remove. These [igures
for green-infested trees show the effect of the control work on the
portions worked the first seuson compured to aress still unworked.
Trees on the former &varugad o715 per acre while on the iatter the
average was 1,524.

Twelve days of sub-zore weather in the middle of January 1943,

- greatly sided the control work by rractically exterminsting the bark
beetls broods above snow line. The average minimun temperature for
this period was -29°%., the average maximun =4 ~4.39F, The extrome winie
mum was -47,2°F.  While this hegvy mortality has mided in the econtrol
it will umt end the outbreak unless the balance is restored by other
factors such as incremse in tree vigour as the result of substantially
increased precipitation. This sane situation arcse in the Kootenay Purk
outbreak in the winter of 1934~35, when practically all bark buetle
stages above suow lira wers killed by abnormally low temperatures. Ale
thougk thie slowed the infestation down for several years, by 1939 the
outbresk had regained its former impetus, and went on to new heights

of destruction.

A survey of the Banff arems in September 1943, showed only Sulphur
iit. with any appreciable reinfestation. This amounted to less than one
trée to every three seres. an unusual nusber of windfalls on this area
apparently attracted many of the beetles which survived in the tree
bases. ALl other areams showed one tree or less to every fifteen acres.
Consequently, only ono control crew is employed at present to reclsan
the Sulphur ift. ares. Control work will be resumed on the other areas
if and when the bark beetle shows upprecisble increase.

in Kootenay Park, unalyses of samples were made to determine

the extent of winter kill above snow line and to determine how far up
the trunk survival extended. Two samples were taken from each of four
trees. One sample on each tree was taken from near ground level and
the cther was taken well above the snow line of the pmevious winter.

shows bark beetle survival. The first four sanples were taken
near HNixon Creek and the second four near Dollyvarden Creek. Yach
gample was one foot long. '



Table IV - Winter Mortality of Dendroctonus Broode Se

Tree Sample Circum. Dist. Dendroctonus _Stages

No.  No. ifi¥fles  Grousd living desd
e (§£§H§.) ezps larvae adults eugs larvae adu.ts

| 1 1 30 12-22 31 15 18 153 15
2 2 26 T0=82 . 170 37
2 1 18=30 14
2 2 28 58=170 ’ 1 9
3 1 33 2=14 46 156 52
3 2 19 50=62 144 25
4 1 1 48 4-16 9 103 10 230 42
4 2 21 52-64 317 34

liany adults found dead would have died in the galleries irrespective
of the low temperaiures. No pupae were present. In sample 1, tree 1,
all living Dendroctonus stages were within 4 inches of the lower end
indicating the effect of snow protsction. GSupplementary evidence was
gathered by examination of abcut 30 trees above and below snow line and
no living Dendroetonus stages could be found above a point about two
feet from the ground. Examination of about the same nusber of trees in
Banff Park gave the same results.

Coantrast this with Table ¥ giving results of sa.ple analyses from
two trees in 1942, one near Nixon Creek and one 1 mile north of Nixon
Creek. ©Samples were the same length as those in Table IV.

Tree Samples Circum Dist. Dendroetonus _ Stages

Ne. HNos inches above l1iving dead
(Ave) ground larvae pupae adults _ lsrvae pupae adulte
1 1 31 43-55 312 8 - 51
1 2 24 B2-94 28 .23
1 3 26 55«67 3 67 32 15 14
2 30 5466 54 5 1 24
3 1 29 12-24 o4 10 2 29



Table V continued)

Tfree Sample Circum. Dist, Dendroetonus Stages : bu
Noe Wo. ave.in. ground Living Doe s d
‘ ~.larvee pupue adults larvae pupse sdults
4 1 29 U-12 5 5 23 158 3 35
2 26 12-24 2 60 40 15 35
3 24 24=36 4 39 131 12 3i
4 24 Jo-48 1 40 115 6 - 36
5 23 48-60 44 150 9 25
’ b 23 Go=72 IO | 33 56 5 22
7 a2 120-132 1 9 .12y 5 13
8 21 168-160 7 87 14

mewmmmmwmmmumm e e SR e T e

Examination ¢f samples 1 and 2 of tree 1 in Table V was made
in June before larvae had transformed. The remaining examinations
were made in July after mosti of the surviving brood had resched the adult
stage. Tie heavy laival mortglity is apparently due to over=crowding
and some to high temperatures on the southwest sides of the trees. By
comparing Table V with Table 1V, it can be seen that the brood survival
after the winter of 1941-42 wes far greater than after the winter of
194243, thut is, above srow line.

Tree Selectivity

Bvidence gathered to date indicates that there is a definite pre-
ference for gertain tyres of trees by the mountain pine beetle. This is
@ore pronounced on areas where an epidemic is just starting or where bark
beetles have recently invaded a new area from an intensive outbreak center.
It appears to be more marked in younger stands between 40 and 100 yoars
old. Naturally any selective tendency under severe epidemic conditions
where 95 per cent of the stand is taken, is largely obscured.

In young stands, and even in some relatively mature stands, a-
definite preferénce for dominant, faster-growing trees seeus to be evident.

B For the study of treesslectivity 12 plois were laid out in Banff
Fark on bark beetle control Burvey strips which had been treated for the
first time. Growth data for all infested trees on ihe plots were provided
by discs which were taken when the infested trees were cut. as checks,
the growth of 10 trees on each plot, selected at random, waes measured by
means of increment cores. Diameter measurements at stump height, or APProxie
mately 18 inches were tuken for these and the remmining trees on each plot.
Back plot was 100 feet square. The Healy plots (6) were on a survey strip
#ith a slope between 50 and 60 per cent varying in elevation from 5200 to
5800 feet. The eXposure was south-east. The Goat River plots were on a
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elightly steeper slope with southwest exposure but approximately st the suume
elevation as lhe Healy plots.

<ncrements on both sets of plots were taken in Leptember 1943, after current
year's growth had been ccupleted. Individual year's growth was wemsured with
a alerometer dise in a X10 eye piece and X40 objective, binocular wmicros-
cope. Decade growth was wmade directl; witk a millimeter rule. ,

Table Y1 zives growth data for attacked and unattacked tress on the
Hoaly Creek plois while Table VII gives the diameter classes of all trees
on the plots couparsd to diammeter clasees of attacked troes. The sane data
for the Goat River plots ars given in Table BIII and IX respectively.

With & few exceptions, the trees on the Healy plots fell in the 150 to 160
year age class. Trees cn the Goat River plots were practieally all between
200 und 21¢ years old.

On the Healy plots, attacked trecs average faster growth than unattscked
trees. On the Goat River plots, tre«s have been much slower growing than
on heuly Cresk, probably because of poorer uite factors c¢f the former. On
Goat River, preference for faste-growing trees was not evidant, but attacked
trees averaged larger in diameter. -

Taple X gives growth data for attacked and unattacked trees in Kectenay
and Yoho Furks in younger stands 40 to 70 years old. -

The Kootenuy plot was on: fourth acre lu extent. Raci of the Yoho plots
coneisted of o group of inlested tress surrvunded for ecunsideruble distunces:
on all sides by green uninfested trees. Growth studies were made on the
attacked trecs and on &1l green uninfested trees immedistely aggragﬁgimg the
infested group. On all of these plots Fhm larger tfﬂew wers f ric?aanchoil
and thope ware the doainsant faster-growing t?a&&-“in“?ﬁm pLﬁrw%rer ia th@
in Yohe Furk, slthough the troes attacked were dﬁminaﬂtg %?thE?étg conam
proup immediately surrcunding, the grnw}h at the ﬁimg a{ %wtﬁ' . ;ud e
:&kat slower in atbacked than in unuttacked, hgt the xoriax reuk b
’fﬁaﬁarwgrowing for the greater part of their development. .

In thie connection it is interesting to note that A. C. Thrupp, reporting

on an infestation of D._monticolas around lLac le Jeune in 1933 made the
following statement:

#Tris stand 15 about 133 years old and was atiacked in‘tha luta‘n:mmar
of 1923 when it was 129 years old. ine stands to the scuti of the lake



TABLE VI -

Plot No. of Ave.in. Age
Ho. Trees stump in 1891~ 1901~ 1911~ 1921- 1931~ 1931~

diam. Years 1200

Oy & W N e

o\ W N e

10
10
10
10
10
10

9
9
12
19
13
12

1910

UNATTACKED TREES - HEALY CR.= BANFF PARK

1920 1930 1940 1932 1936 1937 1938 1939 194

11.5 160=170 4.74
10.3 140-160 4.51
12.0 150-160 6.16
10.0 150-160 3.3%9
8.8 150-160 3.50
11.3 150=160 6.03

13.0 152 7400
13.4 161 6.30
14.3 148 9.38
11.5 159 5.38
10.2 158 3.93
12.6 159 7.58

L 2

% 7 trees only.
ax 8 "

5 76
4.77
577
4,18
3.46

6.73

7-é?
9.13
J.90
6.26

4.19

8.17

Other

i

4.33 2.81 2.06 1.22 <196 .10 .152 .158 .143 .125 .118
4,02 3.74 2.44 1.34 .215 .255 .249 .181 .205 .177 .151
5409 4.26° 3.06 1.69 .251 .272 .296 .283 .274 .238 .241
3.99 3.12 2.02 1.09 .211 .203 .184 .171 .167 .158 .154
2.55 3.42 2.98 1.80 .239 .236 .262 ,220 .222 .169 .165
6.06 4.40 3.76 1.96 .310 .319 .384 .361 .424 .363 .317

ATTACKED TRUES
5633 3.60 2.89 1.62 .272 .260 2260 .251 .226 .222 .182 %
6.69 3.89 3.43 1.83 .366 .321 .369 .273 .268 .229 .164 X
6.99 4.98 3.60 2.03 .312 .299 .337 .320 .302 .250 .247 & &
4.87 3.57 3.12 1.65 .283 .275 .308 .316 .286 .232 .220 #
3.57 2.94 2.99 1.59 .299 .327 .301 .295 .243 .221 .163 X
5.37 4.53 3.50 1.87 .325 .323 .355 .310 .318 .298 .204 #

Legendbblow applies only to
the Growth Figures under 1942

two 1541 att. X All Trees 1942 att.
four " " # 10 trees only. Uther 9, 194l att.

# 11 trees only, ocne 1941 att.




TABLE VII =GROWTH DATA ~HEALY CR. -BANFF PARK

Plot Total &ve. diam, No. of Trees in Diam. Classes (In.) - All Trees

o, Trees _ inches_ 6 [ 8 _9 1112 13 14 15 10 17 18 13
163 11.0 1 3 1 410 6 &6 6 6 2 71 1 2 == 2 =
2 22 12,2 . -8 =-= 3 1 =-- 2 4 1 3 2 3 1 1 =~= 1 ==
3 50 10.4 1 4 7 58 9 &6 3 1 5 4 2 =~ 1 == 1
4 99 8.7 7 14 12 1y 16 12 8 4 1 2 1 1 1 1  e= ==
5 100 8.8 -- 7 21 2315 14 11 5 3 1 == == e-  e= e= ae
6 45 11.6 - e= 2 2 6 7T 10 4 5 2 1 4 1 == == 1

Totuls3bé 10.0 9 28 52 54 55 50 45 23 19 14 16 9 5 2 3 2

7 Totlal

stand | 2.3 7.3 135 14.142 13. 117 6. 4.9 36 4d 23 L3 .52 J8 .52

No. of Trees attacked in Diam. Classes

1 9 13 «0 - -— hatel s 1 1 3 -—— 1 bt - 1 1 s l L wswm

2 9 13.4 R S A T T T T S S

3 12 14.4 - == - ee e 12 1 == 3 1 2~ == 1 == 1

4 19 11.5 - == .= 2 3 4 3 1 1 2 1 == 1 1 e= «=

5 13 1862 - - 1 1 - ? 2 1 - 1 - - o s - —am

6 12 12.6 = e~ - 1 2 1 2 1 1 1 == 2 ee e e -e

Totals T4 12.5 - -~ 2 4 6 14 14 4 5 8 2 6 3 2 2 2

% Total

Ho.in Age.Cl. -- == 3.8 7.4 109 28. 31.1 1L ; €. 1
£ 0f Towal | i 9 3 7T %3 Fa 2S5 66b o 666

Att. Trees  19.2 “= = 27 54 8.1 BY 18.9 54 6.8 108 3.0 8.1 41 3030 3.0

€9




Ho. Lress
DRSPS

i 5
2 5
3 5
4 5
5 5
b 5

G\ e B b
Pt
ot a2 ot O O

% All trees except 1 -- 1741 attack
%% All trees except 2 -= 1741 attack X

g‘&'
1¢.8
11.6
11l.4
1.6

5.6

10.1
11.8
10.9
11"
11.0
11.3

200-23C
130=190
200220
200210
190=-200
130=200

204
190
1917
204
192
201

TAZLE VIII ~UNATTACKED TREES=GOA'

AT R.=BENFF_PARK

{Growth in =m,.)
avﬁastu%p &gs in lu?l- 1361- 1911= 1921= 1931~ 1931~
§10_1520 1930 1940_1335 1936 19:

L1687 .17
.281 .308
.84 .099
148 (167
L0638 076

2.46
2.99
2.68
1.54
1.94
1.05

2.38
1.5%
2.13
: 1 n13
1.8%

3‘92

i .15
1.55
1.10
0460
0.8%
0.48

3.14
4.80
3.0C
1.79
2.39
1.31

THES

'1"3‘
0168
.136
.180

-133
L1468

018?
152
.138
225
095
L1388

«139 .105
-143
<179
<193
.184
185

133
174
63.38
1165
188

2.10
1.93
1.64
1.98
1.41
1.86

« 150
013{}
<155
’2 11
olﬁfé
<132

1.27
1.11
0.89
1 632
G.72

.94

3.11
3.17
1.95
2" ‘a‘;
2.33
2.22

.138
168
.152
204
Legend below appiies only to the Growih
zigures under 1942.

£ All but 1 tree 1941 attack
Cnly 3 trees ~-other 3 1741 atback

# Thres tress 1941 att. Remainder 1742 att.

v

ﬁ}.ég #*




-~ TABLE IX - GROWTH =GUAT RIVER = BANFF PARK

?lﬁt,”etal Ave.diam. Nuaber of, Treeg in pDism. Clagses pall Trees

Ho. frees inckea‘ g & 7 19__%0 “El h2 _;i 14 115 LB 32 ;8

1 21 9.5 - - 3 14 14 14 3 2 |- 1 - - = {-

2 35 | 10.5 - 2 2 13 16 |4 5 6 I3 3 1 - = j=

3 34 11.3 - - 1 05 17 43 7 16 2 2 - e 1=

4 52 9.9 - 3 3 15 {6 p2 1 6 |3 3 - - i~ |-

5 38 10.7 - - 1 12 {9 |8 4 8 2 3 1 - |- =

6 55 - 9.6 - 4 T 16 |7 RS 6 3 43 1 1 » |- |-

1

- Totals 235" 10.3 - 9 117 R1 BT e P4 32 BT |13 5 -~ |- |-

» of ' ’

total st.nd 3.8 [7.2 B9 BI|A3 |45 1BbH 2 P51 2.1 |- b -

RS e s S :
Humbgr of trees sptacked in Uiam. Clupses

1 6 1C.1 - - - 14111 2 1 - - - jo = - -
2 6 11.8 - - - - {-11 2 1 1 1 - Je b |- -
3 1 1C.7 - - - 1 1} 2 1 - 1 i - e e e -
4 il 11.4 - - - 1 §=4 4 5 1 2 1 - |- §= |- -
5 3 11.0 - - - -1} - - 2 - - - . |- -
6 11 11.3 - - - 1 j=i3 2 2 2 1 - |- + |- -
% Total

Hoe. in »

Age cl. - - = 9. (8. 6. %3 122 |333f38] - (- - |-

s Total N )

.étt - Trseﬁ - - - ? L bls 11’3-2 ‘-?'3 Eo? }_.3.5 9 .1 - - - -




TABLE X -

KOCTENAY PARK

Unstiacked Trees

1901« 1911= 1921- 193%= ]

TREE SELECTICHN EY BARK PEETLES -

Flot No. of Ave.stump Age. 1891- 1531- )
Ho. Trees diam, in. yre. 190C 1930 1920 193¢ 1940 1935 1936 1937 1930 1939 1940
10 20 549 60970 1642 11.95 7.77 5.11 4.78 2.56 .363 .367.510 .328 .454
11 % 13 9.2 70=80 17.9 24.4 17.0 13.0 11.32 5.15 1.04 1.0C 1.0§ 1.07 1.06
12e 8 740  40=45 .... 32.1 31.7 18,3 11.01 6.43 1.05 .99 1.03 €.50 €.91
gitaskc& Trees
10 9 7.2 60=T0 21.9 17.9 12.4 7.16 7.48 3.67 700 .67% .821 .891 .720
11 & 13 13.4  70=060 31.2 27.8 19.9 15.0 13.13 7.17 1.15 1.19 1.2¢ 1..8 1.2
12 & 4 92 40=45 seee 42.4 41.5 21.0  F.79 5.61 1.09 0.83 0.89 0.83 0.74
Legend
R Lesucho.ly 7. C. = Yoho Fork

99




€§Eaﬂ

are mostly of the same age ¢lass.... It was found that about 40 % of
the trees were killed. Since these were mostly dominants, it is pro-
bable that they make up some 6C per cent of the volume."

The Parks Warden at Leancheil, Klaus Hickolson, also resarked
that the trees which were attucked (194.) were the larger trees in the
stand, in other words, dominsnts. This selewtiviiy for dominant trees
has been noted so many times in the case of younger stands 40 to 100
years old, that it could rardly be attributed to chance, wnd thers is
undoubtedly a proference by the bark beetle for this typs of tree, at
least at the start of epidemics. As the epidemic progresses and this
type of tree veccuss scarce, the bestles ars forced to take the less
attractive irsss, often destreying slmoct the entire stund.

Tanglelcot Traps

»

It was sug,ested by ir. Harry Holwan, Dominicn Borest Service,
Calgary, that the Banff infestation waey have started from veetles being
taken intc the upper atuosphere by high winds and neing carried over
the high range of mountains separating the bBanff «nd Keoteray ereas,
Subsequent studles have indicated that tiis was nol the origin of the
Bauff outbreak and thal il developed independently of mny niher. A%
thoe tiae, Lowever, the theory wa: not e:lirely discounted. In order
to test whethsr bostles of D. montigolae flew at any appreciable height
after emergence, 2 ft. X 2ft. wooden squarss, covered on both sides
with tanglefoot were pluced as follows:

i. Uwo sguares were mounted vertically, one with faces exposed
to nortn und south and the other facing ewast and west, on a 70-foot
tower. The tower stood on a bare knoll, tie top of whieh wur about
80 feel abevs the surrounding terrain. Thus the top of the tower was
fully 60 rfeet above the surreunding forest cuanopys The tower wue
located abeut one half mile south of Uollyverden Creek. The other tangle=~
fool squarer were locuted about one mile north of Dollyvarden Creeok,
three facing norin wnd scuth, aad ithree fucing suet nnd west. They were
placed in line ucrovs the valley at about breast height, ~ne board .
distant from the pgxe sX,%eV@rnl bundred yarde, +-¢ Squares were put in
position on June 12, 1932. These bommds Were exauined at inlervals
during the flight period of Dendroctcnuss Only one D. nonticolae was ,
caught cn the tower boards wiile eeveoral were cgught on three of the lower
beards. However, it scems probable thnu if any appreciable numbers /
of Do wonticolae had risen in flight to any approciable height, mors would
have been caught cn the tower boards. The catches on these high squures
congisted mainly of Diptern. The biggest percentage of jnsects caught
on the low bosrds was Coleoptera, mainly Fluteridue and Diptera. lymen-
optera was next in peint of nubers, ~



Half of eath of the sample plots established in Kootenay Park
haes been cleared of all dead timber by clearing operatiocns along the
highway carried out during the pust two years. an exception is Plot
VIII north of Vermilion Cressiag which has not been touched. The
fellowing tavles XI (A-J) inclusive gives the number of dead trees
and the nuzmber down ¢ sacs plot cinve treir establishmont.

TAZLE XI - TREE MORTALITY FROM BARK BEETLES

A - Plot I = €,2 miles south of lleudow CUreek, Rootenasy Purk.
¢ s ¥

Tress Trees freshly

Dend Yol . att. Total Trees Trees

Year MNo. & attacked _ Total or recov. down  removed

1934 83 43.5 19 29 191 ©

1915 147 7.0 10 34 191 0

1936 153 0.1 10 28 191 0

1937 136 ohej 3 32 191 4

1938 159 03.2 0 22 191 10

1939 159 33 O 32 191 10 94
L1940 159 83.2 o 32 151 10

1941 15y 83.2 o 3 191 11

1547  16c €3.8 2 28 191 12

1943 163 05,3 G 26 191 25

Be Plot 2 = 0.4 wiles north of deudow Creek

1934 B30 34.8 11 91 139 230 0

1935 55 26.9 5 93 137 230 0

1936 91 39.0 12 103 127 230G

1537 1l 3.9 2 103 127 23019

1938 103 44.8 2 105 125 230 25

1939 105 45.7 2 107 123 230 35

194¢ 107 46.5 72 179 51 230 36

1941 177 T6.9 4 161 45 230 52 »

1942 184 oLL0 8 192 38 230 52 D

1943 195 £4.8 1 196 14 230 53 159




C = Plet 3 - 0.9 miles north of Headow Crovek, Kootenay rFark

Dead ireces Trees freskly Kot att. Trees Trees
Yeuric, FA attacked Totul or recov. Total down removed
1934 80 z23.7 7 87 250 337
1935 8y 25.2 5 0 247 337
1926 &9 24.4 g 98 239 33
1937 97 28.¢8 g 106 231 337 4
1938 100 29.7 18 119 218 337 8
1939 113 33.6 41 154 183 337 14
1940 147 43.6 116 263 74 337 18
1541 263 78.¢ 28 291 46 33 24
1942 279 ol.s 2 231 56 337 25 87
1943 231 B3.4 0 201 54 ERS A 2006
D = Plot 4 » 4,0 niiles north of Yeadew Creek
1934 0 0 3 3 176 179
1935 2 1.1 1 3 176 179
1936 3 1.7 0 3 176 179
1937 3 1.7 0 3 176 179
1938 3 1.9 0 3 176 179
1939 3 1a9 123 126 g3 179
1940 114  63.7 24 14¢ 39 179
1941 139 17.7 16 15 24 179
1942 139 77.7 ¢ 139 40 179
1943 139 7/.7 0 139 40 lig 2 21
1
Es Plot 5 = 5,1 miler north of lisadow Creek
1934 © o 5 5 260 265
1935 3 1.1 2 5 260 205
1936 3 1.9 0 5 260 255
1937 3 1.9 O 5 260 5
1938 3 1.9 ¢ 5 260 205
1933 5 1.3 0 5 260 265
1940 § 1.9 117 122 43 265
1941 119 44,9 73 142 13 265
1942 131 49.4 6 137 128 b3
1943 135 50.9 4 139 126 65 2 o6




F - Flot 6 = 3.6 miles north of llemdow Creek
Dead Trees Trees freshly Hot att.

2££Q
Ho % attacked Ta er recove Total dow sncved

1934 3 240 243

193% 3 l.2 3 6 237 243

1936 G z.; é 3 235 243

1937 T 2.9 3 15 228 243

19386 15 6.2 4 39 204 243

1939 35 l4.4 133 e 13 243

1940 144 59.3 2] 1635 1o 243

1941 165 67.9 32 197 46 243 1

142 190 1713.2 13 203 40 243 4 47
1943 19y 81.9 5 204 39 247 4 i

G o= Pleblf - 1. 5 miles soulh of Jeadow Creek.

1534 32 - 32 89 121

1935 13 10.7 13 26 95 121

1736 19 15 1 26 95 121

1931 <5 20.7 9 14 87 12

1938 25 23.1 & 34 57 121

1539 34 28,1 0 34 87 121 2

1940 35 2% Z 31 34 121 2

1941 35 3i.4 4 44 i iéd 9

1742 47 35.E 54 1c1 20 121 314

1943 90 74.4 2 92 29 121 9 oL
H = Tiot 8 = 7 miles north of Vermilion Uressing

1941 1 1.7 20 21 39 60

1942 11 0.3 5 16 44 60

1943 13 21.7 3] 21 3% . b0
I« Plot 9 =~ 1.1 ai. north of Dollyvarden Creek

1940 11 10.7 &, 1 86 103

1541 15 15.5 11 27 76 103

1942 L& 17.5 31 &9 54 103 b

1943 27 £6.2 6 33 70 103 18
J = Plot 10 = .6 mi. north of Dellyvurden Cresk

1941 ¢ ¢ ] ¢ 66 66

1942 1 & 1.3 17 16 48 - 66

1943 6 7.9 1 T 59 66 2

* Porcupine killed



i

Resides Jetermining the progress of the epideuwic, these plots
were sstablished to determine the lengthhof time elaupsing veitween
time of killing of treses by lDendroctonus snd the time they fall.
Table XII gives this data. This elapsed time depends on a number of
factors such as density of stand, type of soil, exposure to wind, and
age of trees, The yeur of death is considered to.be the year the foliage
turned colour afier atiack. It is probable that trees feil on these
plots a littie earlier than otherwise would have been the cate, becauss
nearly all plots were bordering the highwe)y and thus one side of each
plot was more or less exposed te wind which might sweep along the
cleared lune.

TAGLY XIT = TIM% OF FALLING CF BUETLE#KILIED TREKS
Humber of trees falling in vears after 1934

fear Hos of tress Y aurs
s " - : 4

1940 257 2

191 349

1942 i0

1943 69 .
Totals 1199 3 2 28 12 20 11 19 s

Since the infeststion startsd in 1929, (according to the best
information available) a totul of 128 trees have fullen out of 1199.
This was prior to the start of any cleartmg operaticns, Thus in about
14 years 10 psr cent of the killed trees hud fellen. i

It is guite probable that the fall of dead trews wi Al accelerate
cduring the next ten jeo . s.



£.30.40.~ The Douglus Fir Tussock oth (lotolophus 5 e
peeudotusgata Mcb.)

(CV.G. Morgan)

Larval rearings of the U uglas fir tussoek moth, lHotolophus
pseudotsugata licll. were continued in 1943 with particular reference
to the wilt disease of this insect. The original stock for these
rearings was acquired ac e gs id the fall of 1937 from Otter Bay
near Okanagan Lake, where a heavy infestution was compleely wiped
out in that summer by this disesse. Since them, each generation has
been inbred €rom the previocus year's stock, and in cash year the dissave
has accounted for large numbersof larvae and pupse.

A total of six egg masses was recovered from the 1942 rearings.
These wers overwvintered in jelly Jars in the insectury which was
cloced with shutters for the winter months. Variations and extreues in
tewnperatures o.tained therein were not so groat as outside teuperatures.
For instunce, the mininum recordsd cutside for the winter was -28.0°F,
whereas only ~8.5°F. wa: reached in the insectary.

The =ix egg macces contained 1213 egps, an average of 202.16
egizs per umss or per female. Of these, 959 hatched or 79.06%. On June
l, 1943 the ezgs were divided into three lots. Those in the first lot
began tc¢ hatch on June 22, and on that date all larvae and the egg
masses were placed on a caged “ouglas fir tree in the field. The cleth
cage was placed over the tree so that the glate front faced south. In
the second lot hatching commenced on J ne 23, and ey 5 and larvae wero
treuted as in lot 1, bul here the cage was turned so that the gluss front
faced north. In each case, the egyy mwasses were pinned to tha tree in a
position sicilar to th.t found under nutural conditions. Tg.8 of the
third lot commenced tc hatch cn June 24, Iumediately on ka ch;ng these
Foung 1arvae were trunsferred to twigs of fir placed in water and en-
closed in to large jare kept in the insectary. In this lot hatehing
ecocurred as foilowss

Date larvae trans- |Lurvae truns-
ferred to foliage |ferred tos
Juna 24 J.ne 24.
25 " 25 Jar lo. 1
o 26)
* o 27) " 28
! gﬁ) ] Jar Ho. 2
gm__" grg | _ 1] ;29 } w‘
__TOTAL A —



Larvae hatehing on June 26, 27, ani 28 and not transferred to
foliage until the latter date produced abundant webbing. Migration
of the newly hatched larvae from the egy masses did not take place
for several days after ewmergence. In lot 1 for example, except for
three specimens, the larvae were still on the egg mauss on June 25,
but by the 28th they nad completely dispersed. Wigration in let 2 -
began on June 25 at which time many were migrating along the main
stem but only four were on needles. On the same date, larvae in lot
3 in the insectary hud migrated as in let 2. Migration ocourred to=-
ward the crown of the itres. First feeding in lot 2 had progressed
so far by June 28 that some shooils had already wilted. Feeding was
8till confined however, to the under epidermis of the needles. In
only a few cases had the upper epiderszis been attacked, and in only
one or two cases did feeding from the under surface extend through
to the upper epidermis. Throughout this time, find spmrce Webbing was
produced by the larvae wherever they crawled.

By July 6, larvae in the three lots had begun tc eat the sides
of the needles but in nc case weres whole needles yet devoured. A
slower rate of larvud growth was very noticemble in beth outside cages
ws compurcd te insectary meierial. This was thought to be due to
lack of new needles in the outside cages, wiich haud alreaudy been used
up by the larvae. For a period of ons week or more prier to July 28,
food available consisted mainly of old foliage of which very few whole
needles were enten. This feeding was particularly characterized by
pardinlly eaten needles, nibbled here and there from the edges towards
the midrib. :

Because of the small amount of new growth available in the cages
on June 28, larvae in lot 1 were transferred to a cage in the insectary
and these in lot 2 to anothsr field cage. After the young larvae were
ferced to feed on old growth the later stages of the same larvae appeared
to have a tendency to feed on cld growth. A small number of larvas were
preserved from let 3 during +uly and August.

Cocoonin; commenced on August 10, but the first cocoon was not cou=
pleted until August 12, and the first pupa was not formed until August
14, Twenty-three cocoons were obiained,

No, of coecoons formed

pate . Letl Lot 2 Lot 3 Total
August 12 1 1
" 17 i 2 ‘ - 3
" 23 - - 1 1
" 24 5 - - 5
" 27 - - 1 1
Sept. 3 7 1 - 8
" 10 3 - 1l 4

Total 16 3 4 23



The first adult emerged on Seplember 13. &mergence is suown
in the following tables '

Zmergoence of Aduits

Date dule Fennle
sept. 13 i
" l? 1
" 2? 1
" 29 1
"G 30 i
cet., 5 4
2] ; 1
8 1
12 1
Total o 3
Per cent 60T ‘ 33.3

0F bre ecocoong fermed 39.l per cent produced adults; 14 coconms
died of atich 2 prepupae fa.led to pupaie, | vups molded, 4 adults
(3 mulos srd 1 female; emorgec irom the pupal eases, but fulled to omerge
frow the cocooens. oix pupas appurently died of wilt disense.

Adulte were net preveded with sny tod and the first male died
Septeaber 22, the lasl oh iNovewver lo. Femaies started dying on Cetober
18, the luvt died on Loveuber l.

Ualy 2 eyy masses were ob%ained from the reari gs of 1943, The
first »as begun on Letober 4 and the second on Ochoher 6.

Tre wilt dimmase in bie larvae {irst becmwe evident en July l6.
The number of laurvae killed by the disease numbersd 212, the mortality
eceurring a® erown in Lhe tauvle. la lot 1 wilt wes uoil appaurent until
August 3. Of o tetal of 51 larvae whicn uled from thie disease belween
August 3 and feplember 27, 44 sucoumbed auri g the first 15 days.
in lot 2, the first search for wilt was not made uptil July 30. Wilt
had already kiiled § larvae.A tetal of 6] larvae in this lot died be-
tween July 30 and September 173 31 by August L7 and 64 by Septembur 3.
In lot 3 wilt wao first coted oa J.ly 16 at which dste 4 larvae had died.
94 died Letwesn July 16 and teptember 13, 06 by August 2 and 82 by Auge 9.
Six vupas or 26.1 per cent of the total cocecns formed were killed by tlhe
virus. The totul mortality of all stages known tr have been caused by /
this disesse amounted to 22.7 per cent . '



LARVAL MORTALITY

Date Larvee definitely known to Death due to une Barvae

July 6 32
7 173 5
16 5 184 5
22 4 8
23 1 11 5
28 38 161 ‘
30 18 131
Aug. 2 8 2
3 1 1
4 7 1
5 1
3 2
9 22 2
10 6 1
11 3
13 4
16 13 2
17 30
19 1
23 1
24 2
27 1
Sept.3 34
10 4
15 3
17 2
29 1
Total 212 703 21

% total larvae 22,11 73.3 2.19
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Laboratorys Trinity Vulley Field Ltation Tours 1943
(Vernon, B.0.) Cbserver: (.V.G. Lorgan

Gtae Species - observations pate Rewarks

1 Picea eagelsanni First bud-scules Ko bud-scales
peeling back over shed yet.
bud '00"&"0!‘.“ Nﬂy 13

First bud-scales
“h.d shosonseRERO RO %&y l& ijﬁ @f indivi“uﬂl
needles showing but
seales not fallen
First staninate
flowsrs shedding Datum not available
pﬁilﬂn Y
Terminal leaders :
2" 1ONE cveevsese By 27  On trees 10* high
Teruinsl growth Fourth week of
completed eeeeeve July 23 July

2 Pinus conterts Firet budescales shed Lay 4
latifolia Terminal candles 4 =
5“ long‘....... Mﬁy 27
First staminate
flowers shedd.ng
pell‘ﬁ evBerosB e D@ o e ‘
First necdles separa-
ted in bundles e.... " 14
Terminal growth cou=
Plttﬂd cessessesnases AUEs 9 First week of August
¢1d needles turning
COLOUL sevsveocrcase ' 24
0ld needles fallimg.. * 30

3 Abies lasiocar- First bud-scglcs shed tay 7
pa ¥irst staminate flowers -
shedding pollen es.... Datum not available
Terminnl growt: com=
pleted cecosecscocoseedulyléThird week of July




(Phenoclegieal Cbsorvations)

@ -
&F

4 Larix cccidentalis

Cheervationg Date

Firet staminute

flowers shedding
p&l}-.ﬂﬂ.&ﬁl‘tn‘lo
Heedles separated

Datum not avallsble

in bud eenesnness Kpt‘il &1

Terminal growth
comploted.... July 28
Needles turned--
firet oc.vcv0 tgbe 1

Heodles turned --
fi"t LR NS ] » 3
Heedles turned~-
1008 ceevees * 18
Needles dro; pedee
15% sesoeewe " 25
ﬁaadlen dro; pode-
2(}%‘&0-0«--. %010 3.
Hdedles drappcﬁ ——

Fourth week of July

Cn trees up to 30°
high

tn mature trecs

Wi Bome maturn trecs

only 10% on others
leedles 1007 turned
on all trees

Cnly on trees up te

1%}0 soeee e " 16 30’ b i-_{,hq {«Snly 3§;;;

durned on mature
treve==-gome went
into winter with

approx. 10% necdles.

5 Pyrus sitchensis

Torminal buds 13" long Apr.22

LW’V%& a lm“&g“-...” %ﬂy &
Firet leaf fully ex=~
mdﬁd thiw;q v ® " 19
Firet flewer open .... June 7
90% flowers open ..... " 10
First fruit ripe ..... Aug.29
Fnliﬂg- turned--first GSep. 8
" wel00%.. " 24
85% leaves dropped.....Cct. 8
95% " " ense M 18
Tree loafless ........ love 1

Leaves separated
but still curled
5till curled




Fhenelogical Cbservutions)

Sta. Srecies Cbservitions Dute Komarks
g Clintenia uniflers First flew.r epen June &
40% flowers open June 14
First fruit ripe Auge 4
10Ck fruit ripe Aug. 25
1000 leaves turned cet. 8
10 Cornus canadensis First green bracts opem liay 26 lot yet whitened
First green bmacts .
whitening Hu, 30
First floret open June 3
15% florets open June 14
First fruit ripe July 31
100% lemves turned tet. 8
11 Solidage canadensis First [lower open Aug. 12
Flowers commen in region Aug. 19 75%
905 leaves turned Get. 18
95% leaves turned Hove 1
y8% leaves turned dov. 16 804 of foliage
still on stoms
12 Epilebium angusti- First flower open July 5
' folium Flants 4 - 5 * ¢all Lay 13
. Flowers common in region
50% July 26
Acer glabrum First bud scales split Leaves not yet
and open Apr. 22 separated
First flower open Ho flowers pre-
duced this year
on any trees
Firet leaves separated
“ in bud uay 5 Leaves aboutl/4"
: long
Leaves 3/4" long Hay 13
First leaf fully expand-
ed ' Hay 22
70% leaves dre, ped cte. 8
984 leaves dropped Oct.18
Tree leafless Nove 1




Fhenological Cbsurvations)

Hta. Specles

abﬁarvaiians Date Reuarks
Achilléa lanulesa First flower epen ‘ June 15
Alonus 8p. " First bracts split open Apr. 12 Leuves not
cut of bud yet
First flewers shedd.ng Terminal leaf
pollen fpr. 22 bude about 3/8"
long
80% leaves turned Oct. 8 704 leaves dropped
100/ leaves turned Octe 18 90% " "
Tree leaflecs Nove 1
Amelanchier alni- First flewer open day 22
folia 754 fleowers epen uay 27
98% leaves dropped oct. B
Tres leafless Octs 18
Aquilegia formesa  First flower open June 9
Araliam nudicaulis V¥irst flower epen kmy 28
98 flowers open June 14
Arctostaphylos
uva=ursi First flower epen Hay 17
borverie aquifolium First flower open Hay 21

Betulu occidentulis First bracits split open Apr. 12  Leaves not yet
: cut of bud
Terminal buds 3/8" leng Apr. 22 A4s above

é
Leaves separating in bud iay 4
i 6

Leaves 3/4" long ey ot uncurled

First flowers shedding o
pollen day 16

15% leaves dropped vet. 8

100% leaves drepped Oct. 18




Thenolegical Obeervat. ns) : Hi

Calypeo bulbesa First flewer open uay 8

Carduus arvensis 901 leaves turned oct. 18

{eancthus sanguineus

. ¥irst flower open June 6
95% flowers open © June 14
Chimaphila um-  Leaf bud 1/4 * long Apr. 22 budescules split
hellats - and open
Cormllorhiza wulti- First flewer open June 14
flors ccoidentalis 807 flewers open June 22
Corylus califoranica First pistillate flowers ‘Groups of stamens
open apre. 12 Just separating.
First bracts split
A open
First staminate [lowers Tipe of leaves in
shedding pollen april22 leaf bud sepurated
Leaves 1/2 * long day § Leuves not unfolded
Leaves 3/4"=lf * long uay 19
754 leaves dropped Cet. B
851 leaves dropped cet. 18
Tree lsaflless Hov. 1
pisporum trachy~ .
carpus ¥irst {lower epen uay 95
Fragaria sppe ~ First flower open day 11
50% flewers open May 19
90% flowers open uay 27
95% fruit ripe July 1

Fritilisria lance~
olata 1004 flowers epgn June 4

Gentiana acuts First {lower open June 19




Ph&nalogié&l Ouservations)

A A o e o o e e e e e AL Aot e e

“pecies Cbservations Date Remarks

o a1 o . g S pcs e t5ltp eA  A r Wam S U R R O A A

Stne

lLathyrus ochroleucus First flower open imy 31
40f flowers open Junelé
LITud par¥iflorun Plants 6" high Hay 13

Firat flower open June 22

Linnaea borealis var.

americansa First flower open  June 15
Lonicers eiliocsa Terminal leaves 3/4"
lon; Apr. 22

Firet flower open June 23
85% lemves turned  Cet. 18 207 lemves dropped

Lonigera invelucratum 100. flowers open July 1
100% leaves turned Oct. 18- Very few dropped

Lenicers utahensis Terninel leaves 3 Flower heads abiut
: to £ " long  Apr. 22 3/8" long
First flower open Apre. 30
First leaf fully ex~
panded Yay 4 In one plane
9054 flowers open May 13
First fruit ripe  June 25

95% fruits ripe July 1
Lupinus sp. First flower open June 10
Lysichiton kamtschate Spadix showing
cense Plants 8" high Apr. 22  in 10% of plants
Moneses unifdéra = 100L Flowers epen July 1

Fachyntiﬁa myréinites 255 Flowers open Apr. 30

Finus menticela Candles § = 1" long Hay 4 On tesminal leaves
Candles 3-4" long my 27 As above
First needles sepa~
rated in bundles June 16




Phenvlogical Cbservations)

O T s oA S SO

L o s o

Fopulus tremuloides  90% leaves dropped Octe 8
95% lemves dropped Coteld
Tree leafless Hovs 1
Fopulus trichocarpas  80{ lemves dropped Cete 8
90% leaves dropped Oct .18
Tree leafless Hov. 1

Feeudotsuga taxifolia First bud scales
peeling back over bud iay 11
Teruinal leaders 1°

long May 27  On trees 10' high
Pyrola bracteata Firet flower open June 26
Byrola chlorantha First {lower open June 21
154 flowers open July 1
Ranuneulus sp. #irst flower open June 15
R.bes lacustre Leaves 1/2" long April 22 Leaves still curled

First [lower open liay 20
10% leaves turned Oct. 18 '
954 leaves turned Nove 1 70k leavee dropped
Rosa melina First leaves separat- |
ing In bud Apr. 22
First flower open June
90% flowers open July 1
5% leaves turned oet. 8 5% leaves drepped
155 leaves turned ccte. 18 10% leaves dropped
100% leaves turned Nove 1 854 leaves dropped
Rubus viburnifolia First flower open June 16
: ' 80L leaves turned = 0Oct. 18
Fubus parviflorus First flower open June 21

100, Idaves turned oct. 8

25% leaves dropped




balix Bpa

First bud=scales split

Leuves not sepa-

) opsi Apre. 22 rated
Leaves 1" long tay 4
Leaves 1f " long dmy 13 tew stems 2" long
 100% lemves turned Cete B 450 leaves dro;ped
605 leaves dropped Oet.. 18
Tree leafless Hove 1
Shepherdia cana~ Leaf buds § " long Apr. 12 Leuves not yet
densis separated
Firet flower open &
leaf buds 4" long Apr. 22 As above
First leaves separuted day 3
Leaves 11" long May 13
981 leaves dropped Oct. &
Tree lealless Get. 18
bmllacine race~ First leaves separating
wosn from stem limy 4 Plants 4=0" high
First flower epen imy 26
75% flowers open June 10
Spiraces lucida Leaves 1; 2 long Bay 4 Leaves fully sepura=~
ted ‘
First flower open June 28
954 leaves dropped vet. 8
Taraxacus officie
nale ¥ First seed spread Way 27
Vacciniuz sp. Firet bude-scales split
' and open Apre. 22 Leaves not separated
First leaves sejarating lay 4 -
First flower open Hay 16
984 leaves dropped cet. 8
Viburnum pauci-
florun 601 flowsrs open June 17




Phenological Cbservations) . 8%5

Sta. Species - Cbservations Dat. Femarks

Vicia americana First flower open June 14
Viela glabella First flower open Apre 30
25% flowers open sy 4

e bt e ot st s

SBERAL OLSERVATIONS

e ety S oA e

Disappeurance of winter's snow in open April 12

" wooow in forest " 22
Last spring frost June 1
First fall frest Sept. &
First snow to fly i air Nove 27
Firet snow to whiten ground Hove 27

L e . ® : 3 L] L] .

VYernen, B.C,

- altitude 1250*
Suow patehy on north slopes and in shaded areas... Warch 15
Snow diaﬂ?ﬁ.ﬁrﬁd in all AreBBecovssoussscssnnconnsse " 18

&c&r 8pe.~ First flower ijf?n sessssssvessncnsas ADI, 20
First flower fully expanded ......., " 27

i - ?5}{ flowers OPGNssssone Bﬁﬁﬁy ?
Balsamorhiza sagittata - First {lower open on

south slope ...... Apr. 18
90% flowers OpBNeccserse 29 '

Zerveris mguifolium ~ First flower open ....... Way 9.

Banunculus sp. = First flewer open on south slope March 15
50% flowers open on south slepe Apr. 10
Salix sp. - (Russian willow) Firet £lower open » 21
Ulmus spe = First leaves ({" long) separated from bud Apr. 10
First staminate flowers shedding pollen " 16
Viola spe = (ornamental) First flower open on south
» slope " 6




April 25, 1943.

im - 5 & flowers vpen
aytonis lanceolats 25% flowers open
Dodecatheon puberulum - 754 flowers open
«50% flowsrs open
Finus pondeross » Canfles ¢ -~ 3" long on terminal leaders.
bhepherdia cunadensis- 100j flowers open
Eel+ Distriet (Vermom, B.0.) ~ ~ltitude about 2000%; south-west slope;
iny. 9y 1743,
Gorsllerhiza striste 100, flowers open
belpninium bicelor ? =~ 754 flewers open
Gergnium viscosissimun = 254 flowers open

Pentstemen fruticosus - 1004 flowers open
§milucing stellate ? 1004 flowers open

$

]




TRINITY VALLEY FIELD

Winter 1942 - 1943

Cutside Insectary

At time of
Date Time YaX. Hin. _ reading
Hove - —— - -
NOV.l 10:30 A.ﬁ. 4500 1900 31-0
Nove23 10300 A.¥, 38.0 11.0 33.0
D.Colg 10:20 4.0 39.5 10.C 330()

21 10:00 4... 36.0 15.0 3C.5
Jan.11/43 38,0 =10 17.0
Feb. 3 10:3 Qeids 32“«* “23:0 23-0

19 B:00 A. . 33.0 10,0 25,5

22 12130 Puh. 41.5 15.0 2.0
tmr.17 10:00 A. e 42.5 =50 §.0
Ag‘sx‘. 1 10:00 A.ae 48.0 500 3700

12 " 6.0 22.5 42 .0

22 2:15 Pude 72.5 2545 53.0C

36 10:00 AJie 0de5 26.0 44.0
ey 3 12300 ncon 04.5 ‘27.5 56.5

STATION

Inside Insectary

At time of
Hax. Min. reading
35.0 26.0 31.0
35.0  22.5  32.5
36-5 22.0 32‘5
34.0 26.0  31.C
33.0 13.0 24 .G
32:0 ’805 25.0
33.0 22.0 2740
33.0 24.5 27 .0
35.0 9.0 11.0
4400 3105 34.0
56.0 275 34.0
60.5 29.5 45.0
55.5 30.0 38.0
63.0 2B.0 56.0

Overwintering

chamber At time

Yaxe, HMin, of reeding
37.0 33.c  35.0
36.0 32.0 34.C
35.0 30.0 33.0
33.0 32.0 32.5
32.; 2600 28'0
31.0 5.5 270
31.0 2645 3C.C
31.0 30.0 3C.
31.0 24.0 24.0
32.C <4.0 32.0
34.0 32.0 33.0
41.0 33.0 370
40.0 36.0  39.0

Snow
on
Ground
N
_%,u
patchy

7.*

6"

12;"
26"
24"
23"

24"

1&“

-219& gearod‘

~in forast

48




TEUPERATURL REEBORDS
for
TRINITY VALLEY FIELD STATIUN, B. C.

1943

) : (4ay 4o vetober)
i
Cutside Insechary Inside Insectary
; - At tiwe hy time
bets Hax. Kin, of read.np  Hax [LF 4.n
?&gﬁy 3 O oAyl ' ﬁ? o0 : -

4 5345 Jiiel 42.0

5 %05 295 31.5

T 540 14,0 i5.5

et 5740 29.0 LT3

9 5oe 333 4ULS
10 5245 200 3440
i 47 5 32.5 36.0
.13, ﬁﬁ.ﬁ 2: 60 33 «0
i4 61.0 25.0 34,0
i 63,0 28,5 35.0
16 4.0 25.0 355
17 69.5 28.0 36.0
16 T4¢5 3le0 3.5
1y 77 G 14.0 43,0
21 55 36.0 47 G
e 5645 44,5 46.0
23 6540 36.5 44,5
24 T 0 47,5 4.0
25 72.0 44,0 51.0
26 T4.5 42.5 50,0
27 o0 kYD) 500
2¢ ) 69.0 0.0 40.5
29 . 560 360 4745

G Olely 3545 415

31 090 33.0 47.0



Tempprature Records)

Ef
ot

June

July

N QO =T O\ B L N e

Uutside Insectary

Max. Min. 8 AW,
58.0 28.0 35.0
63.0 33.0 39.5
66.0 43.0 4645
71.0 27.0 46,0
Tle5  36.5 475
T4.5 3445 47.0
770 44.0 5140
81.0 39.5 515
170 4640 b4,.5
58'5 3805 49'0
60.0 36.0 45,0
7400 3?’5 47'5
71.5 38,5 47,0
77.5 46,5 51.5
74.0 48,0 51.5
1.5 46.5 51.0
70.5 48,0 51.0
67.0 40.0 46.5
58.0 38.5 46.5
705 43.0 48,5
60.5 35.0 44,5
62.0 4645 43,5
57.0 38.5 44,5
70.5 45.0 47,5
72.0 40.5 51,0
16,5 40.0 51.0
80.5 43.0 5045
85.0 4449 54,0
86.0 44.0 53.5
BU.O &500 5200
85.5 43,0 51.5
81.0 44,0 50.0
T0.C  50.0 56.5
70.5 41,5 48,0

?05 43'5 4900
85.0 47.5 53.0

8¢

Inside Insectary

Max. Mine 8 A.i.
57‘5 29-0 3305
62,6 34.0 39.0
65.0 44,0 47.5

" 69.0 38.0 44.5
70.0 3T.5 46.5
74,0 35.5 &5.5
76.5 45.0 50.0
B0s0 41.0 49.5
76.5 47.0 53.0
58.0 40.0 48.0
59.5 37.5 44,0
73.0 39.0 4640
70.5 39.5 45.5
76.5 47.5 50.5
13.5 4d.5 50.%
70.5 47.5 50.0
T0.5 48.5 50.5
66.0 41.0 46.5
5T¢5 39.0 46.0
69.5 44.0 48.0
59.5 36.5 43.5
60.5 47.0 48.5
56.5 40,0 44.0
70.0 45.5 47.0
1.0 41.0 49.5
75.0 41,5 49.5
79.0 44.0 49.5
84,0 45.0 53.0
84.5 46.0 52.0
80,0 45.5 51.0
85.5 44.5 50.5
0.0 45.5 49.0
69.0 51.0 57.5
69.5 42.0 47.0
76¢5 44.0 47.5
85.0 48.5

52.0



Augo

e
O o3 O\ B W N

fot ot
WS

Temperature ggaoggg

Qutside Insestary

‘%X. ﬁﬁj;n. 8 &
83.5 46.0 5645
8105 4905 ﬁgog
?S‘ﬁ 4900 SYtb
72.5 415 5340
64.0  40.0 &7 o0
71.5 43.0 515
Bl.5 45.0 £1.0
67 .5 4505 5205
T4.,0 41.0 50.6
80,0 41.0 48,5
73.5  50.5 5545
83.0 42.5 51.5
88.5 47.0 550
87.0 47.5 B ,0
91.0 49.0 57.0
90.5 52.0 58,5
51.5 46,0 5245
83.5 44.5 52.5
87.0 45.5 50.5
0.5 45.5 50.0
86,0 50.0 56.0
84.5 45.5  53.0
84.0 46,0 52.5
9045 45.0 51.0
84.5 42.5 50.0
80.5 42.0 48,5
84.0 44.0 47.0
78.0 44.0 50.0
79'5 49'5 53-0
60.0 56.0 575
57.0  49.0 52.5
71.0 47.0 51.0
?§o§ 40.0 440?
77.0  4l.5 46,0
75.0 55.0 5645
75.0 434.0 52.0
36.0  39.5 45.0

o
¢
85

Inside Insectary

41.0

dakm, Mine 8 A._
83.0 48.0 5540
8045 51.0 5665
7540 5040 570
72.0 42,0 5240
63.0 40.5 45.5
70.0 44 .0 51.0
©81.0 47,0 50.0
66.5 47 .0 52.0
73.0 42,0 49,5
795 43.0 47.5
73.0 51.5 55.0
83.0 44,0 49,0
87.5 4545 535
87.0 49,5 53.0
9045 51.0 55.5
505 53.0 57.5
92,0 47.5 51.0
88.0 46.5 51.5
86.5 46.5 49.5
3065 47.0 49,0
85,0 52.0 55.5
84.0 47,5 52.0
83.0 47.5 51.0
965 47.0 5065
83.5 44,5 49,0
80.5 43.5 47.5
83.0 45.0 46.5
T7e5 46.0 49,5
76.0 5065 52.5
67.0 56.5 5740
T4.5 49,5 53.0
5645 49.Q 5245
70.0 48.0 50.5
7500 4105 4305
76.0 43.0 46.0
14.0 5545 5665
'7§a0 4940 51‘0
8640 44,5

-



Temperature Records)

Q4
Oitside Insectary Indide Insectary
LaXe Ming Gohobie  lBX. in. B A.0 .
775 43,0 46,5 76.5 44.5 47.0
82.5 37.C 41.5 82.0 38.5 41,0
8540 42,0 45.5 85.0 43.0 4540
83.0 35.0 43.5 83.0 41.0 43.0
72.5 37.0 45.0 71.5  38.5  44.5
13.0 36.5 4045 72,0 33.0 40.5
73.0 44,5 4645 72.0 45.5 48.0
14,0 4740 51.5 73.0 45.0 51.0
61.0 45,0 48.0 60.0 46.5 4640
605 45 .0 5240 6546 49.5 5140
155 37.5 3965 15.0 39.5 40.0
80.0 - 41.0 43.0 19 0 42..5 43.0
620 44,0 49.0 61.0 4545 4845
7700 41.5 4‘4‘00 76.0 63 00 4400
795 41.0 _46.0 790 42.0 46.0
69.0 45,5 52.5 68.5 46.5 5240
7540 39.5 45.0 The5 41.0 45.0
62.0 47.0 53.5 61,0 48.5 53.5
62.6 41,0 47.0 60.5 41.5 47.0
65.5 31.5 38.5 65.0 33.0 38.0
7540 33.0 36.0 7540 34.5 36.0
61.5 47 .0 49.5 61.0 48,0 50.0
71.0 36.0 40.0 70,0 37.5 395
- 7440 41.0 43.0 73.0 42,0 43,0
74,0 34,0 36,5 72.5 36.0 37.0
5.5 31.0 34.0 75.0 33.0 35.0
81.0 38.0 41.5 80.0 40.0 41.5
33.0 3965 43.0 32.5 41.5 43,0
81.5 39.0 43,0 81.0 41.0 43.0
7545 38.0 40.5 T4.5 40.0 41.0
69.5 28.5 30.0 68.5 30.5 31.0
715 26.0 28.5 70.5 30.0 30.0
7845 30.0 30.5 67.5  32.0  32.0
66.5 3745 40,0 65.5 39.0 - 40.0
£l.5 30.5 30.5 61.0 32.0 32.0
55.0 30.5 36.0 54,5  32.0  35.0
6145 44,5 46.0 61.0 45.5 46.0
6340 43.0 45.0 62.0 44.0 45.0
66.0 31.5 3ied 6540 33.0 ' 33.0



Temperature Records)

Sept.

Oete

18
25

10:00 AL,
10:40 A.4.

Outside Insectary

lax, Win, 8 A,
69.5 33.5 33.5
73.5 36.0 © 3640
69.0 38.0 305
69.5 41.0 42,0
66.5 3865 44,0
6345 32.5 36.0
67.0 40.0 40.0
68.0 31.0 31.0
70.0 33.5 3345
68.0 36.0 39.0
71.0 37.5 42.5
65.5 41 .0 46,5
5640 3965 41.5
67 .0 35,0 35.0
70.0 36.0 36.0
710 38.5 38.5
" 59,0 43.5 48,0
59.5 46.0 46.0
54.5 33.0 41.0
- 275 275
Time of
reading
gbio 2505 4005
5140 28.0 40.0

91

Inside Insectary

iax. Min. 8 Adils
69.0 35.0 35.0
73.0 37.5 EYRY
6845 395 40.0
69 .0 42,5 42.5
655 41.0 43.5
68.0 34.5 36,0
6645 4l.5 41.5
6745 3340 3340
6945 33.0 . 33.0
67.0 38.0 39,0
70,0 39.0 42.0
64.5 42.5 45,5
65.0 41.0 42.0
66.5 36.5 36.5
6540 38.0 36.0
T0.5 40.5 40,0
58.0  45.0 47 .5
58,0 47,0 47.5
53.5 34.0 41.0
- 2940 29&5
Time of
reading
5440 2645 41.0
47.0 30.0 40.0



©

BAINFALL RECORDS

for
TRINITY VallEY WIELD STATION, B.C.

L7473
(Avril to Nevember)

Date Time Rainfull in inches Remarks
Apr. 1 10400 ALl Rain gauge set up. Light rains at
10:00 4.,
12 10:00 a.u. 0.240
22 2315 Fui. Ga220
30 10560 Al 0.275
Total for period Gs139
ey L=3 9 A.ie=9 AuL. 0,025
i o 0L 000 trace fell at 5:00 Py of Uay 3
A for 10 minutes. . :
43 " L0020 Light siowers betwesn 13300 4.,
and 5330 P.i. of Yay 4.
H=b " 0.050 fell between 9:00 P.. of May 5
_ and %:G0 Al of May 6.
Ge'f " 0.135 fell throughoul peried as showers.

Hail fell at 2130 P.i., 4:00 P,
and 5300 P.i. of Yay 6 and
wiitened ground for 4 hr. after
J400 P.i. Pieces of hail 1/

- L/4" in diameter.

T " 0.030 iraces throughout duy--light shower
at 0:30 Puds for one hour of uay 7.
3-10 " 0,320 fell vetween 9:00 AJi, of Way 8
’ & 9300 A.le of kay 10
10-11 " 0,065 light snowar betweenm 11:30 A.l. &

12345 Poie of lay 10; traces
in Poow of May 10. Hail at moon

of ¥ay 10.
12-13 " 0.000 truces fell after 6100 P.d. of day 12
15=16 “ 0.C00 traces fell at 11:45 P.id. & 23140 P.M.,
of May 15.
20-21 " 0.000 trace fell at 4:45 P.V. of lay 20
21l=22 " 0.325 fell as continual light rain betwean

11330 Ade of May 21 & 9300 Al
of Ma}’ 22.



Bainfall Records) _ 95

9 Al.d. - Rainfall

to in
9 Al inches ' Hemsrks
ey 22 -~ 25 0.180 feil mostly throughout AJi. & FPas af llay 22
25 - 26 .00 trace feil at 3:20 P.il. of kay 25.
25 = 30 0.425  fell througiout Pu. of day 29 & in early A.i.

of ;?«I&j 3!:.)-
30 - 31 C.165 fell threughout P... (after 1:40 P.i.) of Hay 30
as parisdiec light showors & ia A.M. of Hay 31
_ tail for 10 min. at 8345 A.u. of Uay 31,
31-June 1 C07 fell between 9300 A.ile & 10330 &.4. of uay 31.

Total for period 1,819

"June 2 -3 0,000 traces Tfell throughout P.ii, of June 23 light
beal fell ot LiG9 FPoie of June 2 for 1 min.
3 -4 - CaChl shower betwesn 1105 Puli. and 1110 bade of June 3
traces {ell tiersafler wntil 2:00 P, of June 3
4 = 5 G.UL0 light snowsr afler 1:40 P,y for lo min. of Jdune

4 with thunder & lightning; traces throughvut
Fawas ol June 4.

6 -1 G005 feii in late V'.ui. of June 6.
=9 G070 heavy socwers for erort pericde between 3:40 P..
& 730G Puo. of June §, ureompanied by thun&or
o lighining.
9 - 10 Q.010 feil) bestween 10140 Adl. m 11:30 AJ. of June §
- ¢ - 11 G.325 Hail fell bebtween 9:30 A & 103115 Aeiw of

Juna 10 (pieces up to " in diam.) whilening
ground. Accompanled by reavy rain. Dight
showers fell until 12330 P.i. of June 10.
Traces bhereasitsr until 0:00 F.i. of June 10,
14~ 15 0,450 traces for i hour after 43l) P.o. of June 14.
‘ Stowers fell in P00, of June 14 after 5125 Puid.
accompand ed by thunder & lightning.,

15 - 16 G.025 fell in early h... af June 16 (around 5:00 4.N.)
16 - 17 0.230 fell througnout A.i. of June 17,
17 - 18 0.015 light showsr aetwaan 9500 & 10:08 A.M. o £ June 17.

traces at 11145 A.de of June 17.

light showar betwesn 8300 Ae.o & 9100 Aw.. of 1B8th.
16 - 19 G.105 light showers between 9;00 A, & 10330 A, of

shover for 5 min. after 23155 P.d. of June 18

groweore 1a early A.v. of June l9“-be£ore T:00 AJdie
19 = 21 .240 fell mostly in P.H., of June 19



Rainfall Records)

Rainfall

9 Al
to in
2 ‘ﬁm%‘}. iﬁrﬂgiies
June 21 - 22 0.165
22~ 23 0,030
23 =~ 24 Cl.01C
240 - 20 0.005
98 -~ 0 0,000
Total for period L1.015
July -4 Geb30
10 = 12 0.0%0
}-5 - l{’ 0000
16 - 17 0.00%5
26 - 29 0000
31 - Aug.l 00075
Total for period 1.0;2
huge 3 -4 0.005
4 & 5 04105
H o= b 0.360

94

Remarks

traces {ell throughout June 21§ light rains
fell throughout June 22, A.l,

trzces and light rains of short durations fell
throughout A.d. & FP.Jf. of June 22.

traces fell throughout A.W. & F.i. of June 23.

fell mostly ia P.¥. of June 26,

trace at 2:30 P.l. of June 28 fer 2 " accom=
panied by thunder.

trece at 4:25 TF.il. of June 29 fnr 5" accompanied
by thunder; showers fell after 7:15 Pl uf

woe 29 scesmpanied by thunder.

fell tanroughout A.i. & FP.i. Cf July 3.

fell mostly in A.w. of July 9

fell wmostly throughout F.u. of July 10.

traces betwsen 5330 P./. & 7300 FPuile of July 133
ligkt showers in late F.u., of July 13; heavy
showers t¥roughout A.. of Julylé.

trace st 53130 Pui. of July 15

light rzin & traces fell throughout A.l. of Julylf.

teaces oetween J1l5 & Usl7 P.d. of July 28 & be=-
ween 0:39 & 0140 P.i. of July 28,

ghowers between 7158 F.u. & 8135 P.ui. of July 31
acconpanied by thunder, lightning & strong winds,

traccs Letween 3:00 Polie % 3105 P, and at 3:40
Fowe 0f Auge 33 vory light shower between 7:00
Foio & T3lC FPoey traces uatil 10300 P.iis of 3rd.

light showers fell throughout A.M. of Aug. 5.

150" between F300 A.bi.& Lid4d P.i. of Auge 5 as
light rain; «210" between 4310 F.i. & 4335 F.u.
ol auge 5, accompanied by heavy thunder &
lightning; 020" between 5140 F.M. of Auge 5
& 950U Advwe of Aug. 6 as light rain.



Rainfall Records)

to in

Remarks

9 A, inches
Aug. 6 - T 0.005
[ 9 Uo§40
20 - 21 0.025
21 ~ 22 L4315
22- 23 0.095
26 - 27 C.005

31 “:&'Ept i 0&{}(}5

Yotal for peried 1700

Sept. 1 -2 0.060

3 - 4 Q¢165

17 - 18 0.190

traces feil between 12145 F.li. & 12355 P.ii.,
between 63155 P, & T:20 P.u. & in T.M. after
100 of Aug.b énd in A.l. of Aug. 7.
fell wostly in AJid, & Pulle of Auge 7
lignt showers fell in early A.i. of Aug. 12.
traces @lx betwesn 43145 P.i. & 5:00 P, of auy .20
ligbt snowers Tell between 7:00 Puit. & T:50 Pui.
of ﬁug, 20.

traces 3@11 bet. 11:30 & 11:55 A, bet. 12155 &
13ly Fol. & bet. 3:30 and 5300 P.il. of Au&. ai.
heavy soowels (.315") fell bet. 5115 & T7:30 P
of Avg. 21 acconpauidd by thunder & lightniag.
Traces uatil y300 P.uey light showers there=
after iz late P.M. of Aug. 21 & throughout A.ul.
of Aug. 22,

iight showers fell bet. 9100 A.i, & 10:45 A.i. of
Auge 22 (.060");traces fell throughout P.il.
of Aug. 22; light showers fell Letween 6325 P.i..
& T140 Foi. of Auge 22, and in late P.i. of Aug.22.

traces fell between 5335 Pui. & 5340 F.U. of Auge. 206;

traces fell at 3315 Pui. of Aug. 263 light rain
in Jlate P.. . of Aug. 26 and light thunder.

fell mostly in 4.0, of Aug. 29.

troces fell vetween 10:50 and 1055 4.1, of Aug. 31
light raine fell at 2:35 P.i. and at 3:00 P.d.
of aug. 31l.

traces fell ad 10300 A.W., 10840 A.i. & 1325 F.ii.

s{ Spt.l. Light siowers fell between 2335 F.i.
and 3:05 P.i. and betwecn G100 Peile & 11200 Pl
of u@}u o la

srowers fell throughout P.¥. (after §ils F.i.) of
vepts 3 and in early A... of Sapt. 4.

showers fell hetween 13150 P.¥. & 4:15 P.i. of
Septs 17 and in lute F.i. of Cept. 17, after
8130 Pai.



Rainfall Records) 9¢;

P

to in

inches Remarks

Sept. 18«20 0.490 fell throughout period. Heavy showers fell
in P.i. of Septe 19 and A.il. of the 20th,
20«21 0.110 intermittent showers fell throughout P,4., of
Sﬁpto 20,
25=27 0.010 fell mostly in I'.i. (Afternoen) of Sept. 26.
23=29 0.005 light rains fell between 4345 P.i. & 5330 P.iie

of Sept. 2“.’5.
Total for peried 1.020

Ccte 4= § 0.005 traces fell between 5:45 & 63115 P.i. of Ccet. 4.
light rain fell between 10:0. & 10:30 P.u. of "
8- 9 0.000 traces f&ll in A.. . of Oect. 9.
=12 0.1435 fell throughout peried
18~10:00 4.1.0.340 fell since Oct. 12, still raining at 10:60 A. .
of the 18th,
25=10340 A.1.1.135 fell since Oct. 18. Net raining at 10:40 A...
but water dripping from foliage.
Hove 1-11300 A.ie0.285 fell since Uct. 25. Not raining at 11:00 A.l.

has not rained the past two days, at least.
Toetal for period 1.910

Nove 8 10130 A.1.0.095 fell since Nove. 1
16 10300 0.040 fell since Nov. 8 ‘
29 10330 0,140 fell since Nov. 16. Rain gauge dismantled.
1/2" snow on ground --most of this fell on
Nove 27 and 28, Not raining or snowing at
time of recording. Frecipitation of 0.140"
includes both rain and snow.

Total for peried _0.275




SUMMARY - WEATHER RECORDS
Trinity Valley Field Statien, B.C.

9%

- 1943 -
enth )
April tay June July Aug. Sept. Oct. lov.

Hos of days recorded e= 28 36 31 31 30 11 -
aXe t@“’ipo of wmonth 7205 T7 0 36.0 91.,’) 56'0 ’«)300 710 4&“'@
Wine temp. of month 22.5 27.0 25,0 40,0 3b6.5 20.0 - -
lio. days 32 F.or below == 13 i 0 0 9 - -
Goe of days with snow ~- 0 e G 0 © ¢ ¢
do. of days with hail ~= 3 2 0 o G 0 ¢
Ho. of days with rain == 18 16 9 i1 10 -— -
Total Frecipitation % & | ' & k&

in inches C.735"  1.015" 1.E15" 1.035" 1.700" 1.030" 1.910" 0.275"

4 For full month
For 29 dayeg.

RAJI NFALL
Trinity Valley Field Station
1941 19472 19 4 3
lo. days Total Ho.days Total lo. days Total
b onth recorded precipe recorded precip. recerded urecip.
April 28 C.620" 21 0.915" 30 0.755"
May 31 3a565" 31 5.110" 31 1.815"
June 30 4.070" 30 4.075" 3o le.018"
July 31 0.925% - 31 6.625" 11 1.035"
Auge 31 1.5835" 31 0.635" 31 1.700"
Sept. 30 4.790" 30 0.395" 30 1.030"
et ‘ 31 153" 31 L.535" 31 l1.910"
Totals 17.390" 20.390" 10.040"
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flopping, Geo. Re = Observations on Graghysomlds
(Coleoptera; Cerammbycidae). Pan=Facific
119=120, 1943. : :

ruplents CBY.

i

fiopping, Geo. R.y Hugh 2. Lesch and Cecil V. G. Morgan. - The
larch sawfly, ifristiphora srichsond (lmrtig)in British
Columbin, with spocial releren. e to the coecoon parasites
vesoleius tenthrodinus dorley and Tritneptis klugli (Ratze=
burg)e o€ie agre 24(2):53=63, 1943,

Leegh, iugh . =~ Fall fiight of Bruce's measuring Word, Qporophtera
brucests ¥ulst. {Lepldoptera, Jeometridas ). Casadian Snbe
T5(1):20, 1943,

, = dlnck flour bestle, Tribolium madens “harpey in
Sritist Columoia (Ccleopters, Tenebrionidae). C(unadian Ent.
75(2) 140, 1943,

- serosus exilis Laconte a ol osus (Coleéptera,
jiydrophilidae). Fen~-Pacific fnt. 15(2):61=02, 1943,

= Further nots oa ITherapnsclus (Coisoptera, Qytiscﬁdaa}
Canadisn Hnt. 75(8)1145, 1943,

® Culicoides gigus He & il. 8 Varnon, 3.l (Biptwrai
Carntopogonidae). Sate Soce Brivish colwicie, Proc. 40:d3s

194%.

w Surathysss infgaiﬁg fulker at g;ivar, Sele (Lepidop=
tera: Phalaenidme}. @nt. Loc. British GColuubia, Proc. 40:29,

1943,

- ipeeilaneous records of bectles ia British Columbia
(Coleopteras pydroprilidae, lateridae, Duprestidee, BHath~
ridiidue, Chrysomeildue, Curculionidae). tnt. aoce British
Columbia, Proc. 40:20-27, 1743, .

~ Tropisteraus | redesi, neuvo coleoptera mcuatico pal-
picornio 4e Hayarit, Kexico Colecptera, il drephylidae (eic)).
ovista de la Yociddad rexicana de historia raturaly 4(1=2):
17=20 (iun #panish, excspt for & "Sunmary and Diagnosis® in
 English, on p. 204)
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”An

Abies 13310@“”?& XX 28
spt [EEE R RN NN RN ] 9’ 28
Acarina
‘Acer nu&unde asesssasesnse 10
AeroniCtl sesevscssssessss Léd
Adelgide secovcossscesssedy 10
seneicollis, Chrysomela
(Lina) sevvows 7, 10
wlaskensis, Pikonema +.... 10
Alberta Forest Lervice....
albolinewuna, Taniva ...... 10
Amblymerus verditer .....38,39
amsricana, rhytodecta .o 10
ﬁn&ﬁﬁmptgdaﬁ ctoﬂuostcv;on 14
Anoplonyx 1larici® eeescess 15
occldens eveve.s 10
BPo sesosner LUy 15
Apechtliis ontario 7 seees. 38
gyhidﬁ LR N RN R R NN NN A N l(w’
Aphrophora permutata ees.. 10
Apﬂcrita sssssenesacaneB B0 11A
Aranelids .eoesesevsscessssne 12
Aretiidae socesscevevsonnse L4
ﬁﬁpﬁﬂ GPE PNV RVOEELIARNBIO RN N ?
&ute&?apha Bile soevsrsnse 10

PEIBTIORIBOPOED 12

Balsum 000000-00-7’8,9’ 29
Anisam bark beetle .eveese O
Banff Netional Park 1,4,5,6,
Ty 29, 6
Bark Leetle, Hulsam .e.... ]
Douglas fir.. 3

-Bu

Burk beetles:
Control ooootocouctl,4,5’56-58
5&1?&%0 Qp@f&tiﬂna-auocgoof 4
&&mpl@ pl@tﬁ seaesc e s R 68“71
&tudies 00'0000;..'0‘.'¢-§6-71
T&ﬂglﬂfﬂot t?apa R EEREEER] 67
Tree QOlﬂatiVity X EXX) 60’67
Wiﬁtﬁr‘kill AR R RN RN 58‘60

Besca 8816CLa cssesssscscesces ‘3
@iCQlDF’ Lexl® soscecscsnsses 25‘2?
Black cottonwood s.eesonsess (927
BGZ BlEGI ssccassnssscsssossss 10
alder bug
British Celumbia Forust Hervice 5
29, 30, 33
BUCk DIr'usli seessessssscssssons 9
;31&&“’@?&'5, wpruce 0-.00&.0‘01’9,7,

26-'39

EQ L DROITOROEPIOERSED ‘6

- -

Cacoecia fumifermna 7,9,10,18,28+39
ﬂdllfﬂruAC&’ ‘)w}ihliﬁ tsos00me 9
c&szsﬁmrlu, 'ﬁpyt.t.h sesvssesnsane l‘(
carbo, ‘Galerucells seveessceses 10
Cﬁrip%%a PEELINBEEEINIEIRRHEDD 6
CoanothiUs seceervescscsocacsrcone 9
CQdur, WaSteTry Ired sececvovccse 29
L@phﬁlic& iotnccn,oono‘.conolot 10
CﬁrﬁmbyCld&Q sesopessavenococss és

Chaleid cscaussssirsesecssssese 28

Chil@pod& cesceiasscasssesscnse L&
Chianaﬁpiﬁ -¢wn00qoo--oo»tng,9’ 10
Chryaomela &@ﬂ@i@&lliﬁ eesveece 10

SNe evssscscssvscnss 10



- - ;

Chr’ygﬁpidﬂﬂ svevssessssesson AL
CimbeX evsse svvavessossces 1D
Coteinellidae sscescssnvesoo 10
Cf)ﬁﬂﬁmyiidﬁﬂ CRCO BB BIDE SO 23
Gﬁl’ﬁ?@}}t@rﬂ sossecssscsocnss Li
C0llembole ee. ocveessvecoss Ll
confusus, Uryocoetes seeees §
Control of bark beetles 1,4, J,

b 258
Cﬁttﬁ)nwﬁf}f?d, Block sececee 7,2;
cunas, Uyphantrid seecessess 7

TRAroetonus seeseecesaea59460,71
Dendroctonus monticolae l,v,lo,
pﬁﬂud@tﬂu,ﬁa‘ se s s e e 3
U&x‘:’!’x&pt@rb servessscassssseeodh
Dichomsris nmarzinells seeese 9
dimmf)ek,i, PLRONGIA +ssesues 10
Di;}lﬁﬁﬁiiﬁ P S V4
Diptﬁrlﬁ. D § |
Disease, Wilt s..ecedb, 72- 75

digstria ercea, Malacosoma
Ty 10,17
Duuglaﬁ fir !0‘0.0.0'7"8 9’ 28
Douglas fir bark beetle ... 8
tussock moth,.7é=75

bryocoetes confuBuUS sessese

ﬁlﬂtﬂridaﬁ Ry 67
3ld0rbuﬁg, JOX secsocsssesas 8
Ellopia s0sscsac0assosscscs o
fngelmann SPrucC® ceeseessse 29
Ephmrﬂpt&rm secsssenceces L)

ngﬂ

Ephialies obBSUB ¥ .ceeccssese 38
Epiurus sp. uocoooauoaooa-occob_sg
erichsonii, “ristiphora 6, 10, 1§,

17, 4C=55

'wr@sa, Yalacosoma disetria 7,10

guyiﬁhﬁﬁiﬁ nacnoc«ooaa*oo’.nl4,i8
Huropean laregh sawflly ..esceee

fascintug, KyLOPhHRZUS seeessel =2 d
Fall webworm B LARGATIBEPEOBO @ ?
Feralia R R I ™ 14
Pir BB BIIOPNOEECOEBBOIOROOPE S 9
f‘il‘, douglas ..ouu»uooo?; “fi}'; 9, 25
fiscellnria lugubrosa, Lembdina 9
flavicornis, Urocerus seee.oees 10
Forest Tnsect curvey 1,2,5,9-19,20
Vorest uaxvixa, AldGeseresnaese 5
Bolle s0scccenes )

Forest tent Qﬁl‘tﬂrpiii&l sesecqe ?
fumiferana, Cascoecin 7,9,10,18, 20=
39
fuad ferunas, Thytodietus 1,5,208,29=
34

i‘uné’;u$, N@edle EBCOOBIBODOO OB 8
WD {; -

Galorucella ¢arbe cccessssseces AU

v Geometridae -uowono¢oonooooool4'18

Glyf"ﬁﬁ. svsenoerens0090000CR00RO 34
Gracilaris syl‘ihgslla IXEEFXXEXY 8
granitata, Semiothiea §, 10,17,18
gri”.f‘ﬂta, 0lend .ceovsnccoeedl=2d



o ri £

Halisidota sovo0econonee 14
Hemerobi dae csesescvoss 10
tHemerocamps pseuddsugata 9
%‘:em.‘iptara s00s0seccsencs Ll
Hemlock 80 eNB OB OGS DR S Q’?\; 3‘5'
Hemlock 19{3:{)@?‘ 4escscvse 6
k HQE&Q?“ZS?‘:T‘B' sevsssersasese Ll
Lymencrters sssoesseeses LA
.;ﬁ}'ph’),ﬂtriéﬁ sesvosesosace LG
Hyphantria cunésa seceees |

LBELOTr sosssve 105
Hypodermalla luricis eee. &
HypomolyX piceus seeseee 10

Inclienlin ssssnessnnesnse Li
Insaet survey, Forest 1,2,5,

§=19,20
Isaris furinosa eeceececes 42
Igﬂpﬁdﬂ sscsss0soesnensne Li
Iaaptara sessoscvessssesss Ll
Itoplectis cbeBUS sssease 39

R

Junipsr “sc0sssvevocsnsas

klugii, Tritneptis 2,16, 42=55

K@Qtanﬂy Halional Fark 1 4, ,),

Gs7, 49, 34

Lambdina fiscellaris lugubrosa 9
LaXeh sesscess 6 8 10,20, 3), 40
larch sawfly ,5,6 16, 40w 55
l*alﬁ‘lﬂiﬁ, 4&2’26})1011)’.’& secoscveee 15
luricis, iypodermella ceceses

Larix mccidﬂnt@lis eosccsones 20
l&ha‘f}c@r ey ables sssesvecnss L0
leal “{??{tlﬁ, ZilloW ceenvmces ?
leal miner, Pilae sevvevnaves 8
Lepidoptora .eeesee 11, 14, 18
Leptocoris trivittatus .... 0, 10
Lex.s bicclor ePecasesseen0 &;‘21 ’
Likac leaf miner LR XN RN &
Lina a@ﬂ@ic@lliﬁ s0ecosovenne '[
Lipﬁrid&ﬂ so0c0sss0scnsscases LU
Lodgepole Pine sveceocesenesly 35
Lodpepole pine needle minor 6, 25
lugubrosa, Lambdina fiscellaria 9
luygaﬁ(}nﬁmfétuﬁ s060s0scesacens 10

§ 3
mmn

Molacosoma disstrim erosa 710,17
ﬁlp.ocoooowoc‘acp*oo 18
Henitoba iﬂﬂplﬁ ..........'...8,10
daps TForest lusect Survey.ses. 19
spruce oudworm infestae
tions .... 32
mﬁ{al&, ‘%dﬂi&ﬁb& ¢ cepesvesee 6’10
marginelia, Dichomeris ...eeee 9
fﬁ&l&ﬂolﬂﬂhiﬂ. otoc-o-otcoooo-14,18
Benapia, Heophasifh seeeseceee 9,10
iescleius tenthredinis 2,6,42- 47
milleri, Recurvaria 6, 10, 25
Monochamus Sfoonooooolou;aoa 23’24
m()ﬂticblﬁi’ PinUB covescesea 20 23
monticolue, Lendroctonus l,é,lc o7
liountain p.ne beetle .... 1, 6, 60.



® B e

© National Parks:

Banff 1,4,5,6,7,34,56
Kootenay 1,4,5,6,7,29,34

Yoho 0L ev 00000008

Heedle fungua sescsecosnse O
néddlé miner, Lodgepole pine
. 6y 25
nﬂ&unaQ’ Awﬁr oougoooao;nc 10
Nematine ;}uaoaatcono-u-ou 15
Naodiprion tﬂu&ﬂ"00¢eouoo 9
Bppe. 0-.-0-16’15
Kﬂﬁphﬂﬂia m@nﬁpia .;..,9.9,10
Nepytia canosaria e....... 17
ﬁﬁar@ptﬂrﬁ ssesesssaccense Ll
Nerthern smoky moth eeelh=27
Hotolophus pseudetsugata 72-75
Nymphaiis ealifornies ..... 9

-9-

obesus, Itoplectis (Ephiultes)

Ocoeo.000.-qv¢00.1¢038,39
occidens, Anoplonyx ceee.. 15
occidentalis, Larix ..e..e 20
Olene grisefacta ee.e.oo20e 22
Cligochaeta ®ess00s0essans 12
ontarie? , Apechthis ,.... 38
Orthoptsra ss0c0ssss0s0000e L&

-P-

Pamphiliidut 2eseeececsvsa 15
Panthen 00000000000G0100014'17
Parasites:
Collections Ofco.01'2’5
of larech sawfly 1,2,5,
16, 43 - 55
of Lepidoptera 14,17,18
of Sawllien .4‘."15,17
of “pruce budworm 15,
37= 39

102

‘P“

pﬂpii?, Pontania ooooo?glO, 27
permutata, Aphrophora e.ee... 10
Paronea t0cssnsnescsrnsorvven L
Ferones Variana -..‘..-*-9.17,18,

) ?halaoﬂidaé ®oveevnssenmoe 1451?

Phﬂl&ngidl Pesconcosvessssnne Le
Fhenacuspis pinifoliae .... 910
Phytodecta americana ..seee.. 10
Phytodietus fumiferanae..l,j, 28,

- 29=34

BP eocosesvna . 38,3?

Picea engelmanni 4re0s00e 20,28
8D ocosvesvccrsvovens 20’28

3it0h‘nﬂis secsssce 20
pi‘.“ﬁ, ﬁypUMOIxy bsasaveene 10
Pikonema alaskensis sseene 10,15

dimmaaki Tenees e 10315
) BPPe sevessnsccnas 15
Pine, Lodgepole su.e.... 1, 33

Western white ceseedly23,34

BPo s0csvcvcecsscscoe 1o
pinifeliae, Phenacaspis .... 9510
Finus monticela so0ssvcvioae 20,23
Pissodes 0020000800000 0000 10
plﬂﬂﬂptﬂrﬂ Peverovnsccnnnes 12
ﬁlie&tﬁ, ThUJB “ecearcencoe 28
Polin ®ec0cwsonss00senesee 14
Palygoﬁia Coevevssnse0ven0e l?
Fontania pephi? .........7.13.2?
Poplur LEEE LT RR R RN RIS 9,1Q
Poplar ﬂﬂthy ®v0ssesncasee 27
P@Pulu” trichocﬂrpﬂ esocwea 7’27
Pristiphora erichsonii 6,10,15,

17’40‘55
Tie £Po secvvenoce 15
“p“.‘.'."ti'.l@’15
Pseudoscorpionidae veveceoee 12
Peeudotsuga taxifolia 20,26, 28
poeudotsugae, Dendromtonus ... §
peeudotsugata, Hemerocampa
(Notelophus ) esesdy 12«75
Psocppters #esesccecsoncsssee L2

[

e



Recurvaria milleri -...é,10,25
Red cedar, VWestern....ecos. 29

Lample Flots
Bark bestles..60-66,68-71
Lareh sawfly eoeees 41=42
Saturniidae cecsesccecssces 14
Sawflies tessvscsveseavesaliyly
Sawfly, Larch 1,5,6,16, 40 =55
Foplar cecececesee Ts 27
ﬁﬂﬁizura PEONCECLLEPINTEIBONS 17
aﬁlﬂetﬁ, BB8BH eseccosccvonse 43
Selective cutting seccececee 4
Semiothisa granitata...9,10,17,10
sexmaculata ...-..10,18
BP. G eePEN PR 14’1‘8
sexmaculata, Semiothisa ...,10,18
aitehsnais, PiCOB cvscvesess 20
cmoky moth, Northern ......25-27

Sphingid&ﬂ vessesssscscssses L4
~pruce budworm 1,5, 7, 20=39
ﬂyrue’, ingelmannNesecccscocs 29

BPle .sn’suoatoc?,lg, 29
Survey, Forest Insect 1,2,5,9=-19,
28

8ymphytn 4secsvoscscssnvesee 11l
Byringellu, Gracilari@ ee.eee 8
SYrphidai® secececcssssosccce 10

mT-

Tauiva &l&ﬂliﬂ'&ﬁﬂ es-0sesnne LU
taxifolia, Fseudotsuga 20,26,28
Tent caterpillar, Forest .... 7
tenthredinis, Wesoleius 2, 42«47
t‘xtar’ Hyphantria Ceseseene 18

fhuja plicats seescesescvcss 28
Thyuanoptora scssessecssssse L2
Thy&anura sessssccsesscassae 4L
Tortricidue .....;......15,1?,13
Tr&pﬁ, tﬂﬂglaf@ﬂt sivesveses é?
Trﬂﬂ aﬂl@ﬂtiVity toa--oaoqé&'é?
triﬁha'arpﬂ, ?ﬂpul“‘ cooew 7’27
Trieh@ﬁtﬁr& sessessacsaceens A2
Tritneptiﬂ klugii ---2'6’16"2“55
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Acarina 15
Acronicta sp. 17
Adelgids 12,13
Amblymeres verditer 41, 42
Anacamptodes 17
Anoplonyx laricis 18
Anoplonyx occidens 18
Anoplonyx sp. 13,18
Apechthis ontario ? 41

aphids 13
Aphrophora permutata 13
Apocrita 14
Araneida 15
Arctiidae 17
Autographa sp. 13

bark beetles 4,7,8,59-74
Bessa selecta 46
Cacoecia fumiferana, spruce budworm 4,8, 10,11, 13, 21, 21-42
Caripeta sp. 9
Cephalica sp. 13
Cerambycidae sp. 26
Chalcid 31
Chilopoda 15
Chionaspis 12,13
Chrysomela aeneicollis 10, 13
Chrysomela sp. 13
Chrysopidae 13
Cimbex sp. 18
Coccinellidae 13
Coenomyiidae 26
Coleoptera 14
Collembola 14
Dendroctonus monticolae, mountain pine beetle 4,9,13,63,70
Dendroctonus pseudotsugae, Douglas fir beetle 13
Dendroctonus sp. 52,63, 74
Dermaptera 14
Dichomeris marginella 12
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Diplopoda

Diptera

Dryocoetes confusus, balsam bark beetle
Elateridae

Ellopia sp.

Ephemeroptera

Ephialtes obesus ?

Eupithecia sp.

Feralia

Galerucella carbo

Geometridae

Glypta

Gracilaria syringella, lilac leaf miner
Halisidota

Hemerocampa pseudotsugata, tussock moth
Hemiptera

hemlock looper

Homoptera

Hymenoptera

Hyphantria

Hyphantria cunea, fall webworm
Hyphantria textor, fall webworm
Hypodermella laricis, needle fungus
Hypomolyx piceus

Incisalia

Isaria farinosa

Isopoda

Isoptera

Itoplectis obesus

Lambdina fiscellaria lugubrosa, hemlock looper
larch sawfly

Lepidoptera

Leptocoris trivittatus, box-elder bug
Lexis bicolor, northern smoky moth
Lina aeneicollis, willow leaf beetle
Liparidae

Lygaeonematus

Malacosoma disstria erosa
Malacosoma disstria, forest tent caterpillar
Malacosoma sp.

Melanolophia sp.

Mesoleius tenthredinis

15

14

11

70

12

14

41

17,21

17

13

17,21

37

11

17

12, 75-78
14

11

14

14

17

10

21

11

13

17

45

15

14

41, 42

12
4,5,8,9, 19, 43-58
17, 20, 21
11

28-30

10

23

13

10, 13, 20
10

21

17,21
5,9,45-50
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Monochamus sp.

Nematine

Neodiprion spp.

Neodiprion tsugae, hemlock sawfly
Neophasia menapia, pine butterfly
Neuroptera

Notolophus pseudotsugata, Douglas fir tussock moth

Nymphalis californica

Olene grisefacta

Oligochaeta

Pamphiliidae

Panthea sp.

Peronea

Peronea variana

Phalaenidae

Phalangida

Phenacaspis pinifoliae, pine leaf scale
Phytodecta americana

Phytodietus fumiferanae

Phytodietus sp.

Pikonema alaskensis

Pikonema dimmocki

Pikonema sp.

Pissodes sp.

Pissodes taxifolia

Plecoptera

Polia

Polygonia sp.

Pontania pepii ?

poplar sawfly

Pristiphora erichsonii, European larch sawfly
Pristiphora n. sp.

Pristiphora sp.

Pseudoscorpionida

Psocoptera

Recurvaria milleri, lodgepole pine needle miner
Saturniidae

sawflies

Schizura sp.

Semiothisa granitata, green spruce looper
Semiothisa sexmaculata

Semiothisa sp.

26, 27

18

13,18

12

12,13

14

75-78

12

23-25

15

18

17,20

17

12, 20, 21
17, 20

15

12,13

13
4,8, 31, 32-37
41, 42
13,18
13,18

18

13
23,29, 31
15

17

20

10, 13, 30
10, 30

9, 13, 18, 20, 43, 58
18

13,18

15

15

9,13, 28
17

18, 20

20
12,13, 20, 21
13,21
17,21
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Sphingidae
Symphyta

Syrphidae

Taniva albolineana
Taniva albolineana, spruce needle miner
Thuja plicata
Thysanoptera
Thysanura
Tortricidae
Trichoptera
Tritneptis klugii
Urocerus flavicornis
Xylophagus fasciatus
Zale sp.

17

14

13

13

13

31

15

15

17, 20,21
15

5, 19, 45-58
13

26-27

17
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