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ANNUAL REPORT

of the

nﬁmamnumhmmmzwmm
the tmimﬁu cr ﬁt femt mm W; mm of shi mm
collection of W : arasites {h Wﬁﬁa with tin
Belleville Parasite hbmtm}; reconnaissance and m&%ﬁ Mﬂ
in mﬁ:&a ﬁi‘tk the u@uﬁ m m iW‘ pine n

| sawfly (Pris m;s}; Mﬁ §£ iht
bark beetle ocutbreaks whieh sccurre :ﬁns.s. Intori ~~m
1913 and 19345 as well as u*iaﬁ.ui t@ﬁn of certain forest and
shade tree insects of mine one ,, ; .

As fer as volume of collections was concerned the 1944 insect
survey was larger than in 1943 and about the same as in 1942. The
material, however, had more immature forms for rearing.

In the bark beetle control work at Banff it wae necessary to
reclean only one small area. On all other areas the situatioen was
entirely satisfactory and,unless an ineresse in the bark beetle popu~
lation is apparent in the summer attack of 1945, no ismediate further
work will be necessary.

The main eollection of a@mn budworn parasite material was
mantmfmmyammmummzmmm
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Large quantities of several parasite species, both Hymenoptera and
Biptera, were recevered and shipped to the Belleville laboratory for
propagation studies and in some caces for direct relesse. A

The tree growth and precipitation studies in gonnection with
bark beetle outbreaks were undertaken in order to establich some
index of tree vitality at the start and during the series of large
infestations which ovourred, commencing with the one at Princeton
19111920 and culminating with the one in the Aspen Grove region
1920-1934. Thie might establish a basis fer predicting when such
another drouth yeried will ecour and the yellew pine stands again
become highly susceptible to bark beetle outbreaks. These stands
should bndoubtedly be managed under the Keensslection principle and
and a know.edge of the approximate time of the next outbresks will
tell us how soon the desired results must be accomplished and how
much direct control may be necessary. :

The lareh sawfly population was at a low ebb in 1944 and ;
~work comsisted in checking sample plots for defoliation and im taking
randem cocoon samples wherever pessible. Because cocoons were very
scarce these samples were necessarily smell. In most cases high

~ 8 was indicated.
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ATTENDANCE OF OFFICERS AT CONFERENCES

G. R Hopping was in Vieteria February 21 te 24 inel. where
he conferred with Chief Forester, D. D. Orchard, issistant Chisf
Forest George ifelross, and Dr. M. L. Prebble of the Victoria forest
- insect laboratery, concerning certain post-war forestry plans and ‘

‘the presentation of a brief on ferest entomology before the Roysl
Coumission investigating mll phases of forestry in British Coluunbia.

G. R. Hopping end H. B. Leech attended the 43rd Annual Mesting
of the Entomological Society of British Celumbia held in Vancouver
on February 26. : '

¥. . ¥athers attended the rangers' meeting of the Prince
George Forest Disirict on March 24 when he addressed the meeting on
forest insect problems. of the region.

On ¥arch 29, G. R. Hopping and H. B. Leesh addressed the rangers
of the Kamloops Forest District, Bark beetle problems wers stressed
and H, B. Leech discussed the forest insect survey and mads suggestions
for ite imprevement.

G. R. Hopping attended the annual rangers’' meeting of the ,
Nelson Forest Distriet en April 5, discussing forest insect problems . -
of the region. ,

W. G. Mathers conferred with officers of the Kazloops Ferest
Distriet on April 12, making arrangements for labour in connection
with spruce budverm parasite collecting. ‘

G. R. Hopping and . L.Brebble gave evidonce and presented
& brief on British Columbia forest inseect conditions before the
Royal Commission on forestry at the Court House, Vietoris, ¥ay 11 and 12,

G« R. Hopping addressed the Rotary Club of Kamloeps on May 29.
The topic was "The Control of Injurious Forest Insects.”

~ Assistant Forester iNcKes of the Kamloops office called at the
laboratory on May 18t discuss, with W. ¥. Wathers, labour arrangements
- in connection with spruce budworam parasite collecting. F. ieBride,




forester of the Kamloops distriet, conferred with officers of the Vernen
Laboratery on two eccasions during the month of May to make arrangemente
for investigation of insect attack i.a relation to cutting ymmﬂ in
spruce balsam stands. . ,

¢

A, Wilkes and H. Coppel of the Belleville Farasite Laberatery
arrived in Vernon on June 1} to make final plans for the m&l&tiu of
spruce kumﬂ material in the Lillecet distriet.

pr. zm Schulman of the Tree Ring Laboratory, University of
Arizons, Tuecson, called at the laboratery on September 6. He wanted
some increment cores from Douglas fir snd pondeross pine on dry sites.
officers of the laboratoery were able to show him the mest premising
sites.

pr. L. G. Saunders, Professor of Entomology a’t the iininmuy
of Saskatchewan visited the laboratory on Septeaber 29.

The Royal Commission on forestry, headed by Chief Justice Sloan,
held sessions in the Court House at Vernon, Cotober 1§ and 20. Officers
of the Vernon Laberatery attended. &. R. Hopping conferred with iir.
Davey, counsel for the Commission, and Chief Ferester Orchard on
Oetober 20 concerning mattere of future coeperation between the Provin-
cial Forest Brench and the Forest Inseets Unit. On the same day a
brief discussien of forest imsect problems was held with Commissioner-
8loan. )

W. G. Mathers examined the bark beetle cemtrel work in Banff
Park, January 11 te 15. He mede & thorough check of the efficiency
of spotting q.gé treating work of the contiel crews.

on A;r&l 20 G. ﬁ« ﬁs;yi&k and C.V.G. Horgan investigated the
; nigriventris Curran) areas in the MG 3&?&
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G. R. Hopping mado an examination of s spruce budworm outbreak
mnm«msmmm:m$ma

€. Re Hopping inspected bark beetle control areas st Banff,June
23 to July 4 inel. Returning via Neleon, examination was made, at
the request of the B. C. Forest 8%&:, of dyiag thi.h pine on logged
. areas near Kaslo, B.C.

At the request of the B.C. Forest s«mm G« R. Hopping n&t_
an examination of the timber limits of the Vernon Box and Pine Lumber
Co.at Bolean Leke, near Fdlkland, 5.C., July 10. He was accompanied
by C. F. leBride and ¥. R. Zecles of the Kamloeps Forestry eoffice.
The bark beetle status and the spruce budworm outbreak on the area
were studied.

G« Re Hopping spent July 11 to 15 inspecting the spruce Mm

"~ parasite collection work at Lillooet. The main object of this was

to become familiar with methods used by officers of the Belleville
Laboratery in handling spruce budworm materialih large volume.

G. R, Hopping and He B. Leech visited the timber limite of the
Vernon Box &nd Pine Lumber Co. at Belean Lake, July 18. & more thorsugh
inspection of the limits was made and epruce budworm material obtained
for parasite studies.

G. Re Hopping and H. B. Leech were on the Monashes summit between
Vernon and Edgewood on July 25 cellecting spruce budworm material for
mm&u recoveries.

G. Be Hopping,; W. G. Mathers, and H. Coppel examined the spruce
budworm infestadion at i‘ann Lake on Adugust 5 and the Honashee m
tien on August 7.

G. R. mymmr,a.wmwwmawam
mquafih‘mwzxmhmywk;:&mww
sample plots in Keotenay Fark and the larch sawfly plete between Fernie
and Edgewood. The lodgepsle pine needle miner areas in m:t, fwﬁmy,
m‘:‘ﬁuiﬁnr&ammm

~ G@e Re &Wug and W. G. ¥athers were absent from Vernon, October
2 to § incl. examining old bark beetle outbreak areas at Aspen Grove,
 in Kane and Voght Valleys, Middqy Valley, snd on Spius Creek. About
50 inerement cores were taken from near Pemticton, Princeten, Merritt,
and Kamloops, for correlation with weather recerds at these stations.

S v g



COOPERATION WITH OTHER AGENCIES,

Excellent cooperation between the National Parks Braneh and
the Vernon Laboratory has been continued in the control and study of
the mountain pine beetle within the parks.

&’ien ecsy:ntim m been m:i.mtnﬁ with the B. e:. Forest :
Service in the matter of the ferest insect survey in which nearly all
of the colleetors of samples have been Forest Service officers.

The Provinecial service also cooperated in the securing of labour for
parasite collectinns and in providing certain equipment for ithis job,
such a8 a truck and blankets. In return, officers of the Vernen
Laboratory have undertaken to make studies of spruce budworm in com-
nection with cutting programs and in making examination and recommenda~
~ tions with regard to insect injury in various forest sreas.



E. 30,01 ~ = Leech, Worgan.

In 1944 the Pacific Coast section of the Canadian Forsst
Insect Survey was made possible through the cooperation of the
personnel of the British Columbia Forest Service, the National Parks
Branch, in British Columbia and western Albertas, and a few private
individuale. Officers of the Division of Entomelogy have made
special collections, visited the more serious ocutbresks, and have
assisted in the preperation of this report.

Due to & reorganization of tarritariu, members of the .
Alberta Forest Service and the Dominien Forest Service in western
Alberta sent their collections to ﬁaﬁm this year, instead of
to Vernon.

1} To learn what kinds of insects are present in cur forests. There
are thousands of kiads, some destructive, some harmless, some
beneficial. Species unknown to us have been sent in esch year, and
eoveral proved to be new to seience.

2) To observe the habits of the various species, and learn what
their effects may be on the growth of treee and other forest 1ife.

" 3) To accumulete over long perieds information on distribution, :

, fluctuations, in numbers and factors which contrel them, including
parasites, predators, weamther and different kinds of forest management.

Such data are necessary in preventing less by insect damage.



4) To obtain an annual check on the nuabers of potentially destructive

insects so that all will be forewarned of serious outbreaks.
Advance warning gives a chance to reduce loss; parasites may be intre-
duced, or cutting and management programs may help to restors balance.
If control of the pest is not feasible, planned salvage cuttings will
help to reduce loss in commercial stands. S ' :

5) To assist those working in the woods, as well as the owners of
woodlots and forests, in becoming familiar with the signe of

insect activity in the forest. iMany causes of poor growth and un~

thrifty conditions go umnoticed, or are net noticed until it is tee

late to correct them.

These objectives cannot be acewmplished by a small staff, so
the preject has become a co-operative ome and depends for its
efficiency on maximum assistance from those who can cooperate.’

Cooperators have beén asked te make two colleetions a month,
June te September inclusive, one from the dominant evergreea in the
district, the other from a tree species of their own choice. Addie~
tional samples are sent in by men interested in the work. Outbreaks
should be reperted as soon as noticed, accompanied by the insects and
damage if possible. Notes on the extent and severity of infestations
are particularly veluable. Forms are available for special reports.

_ 1% is impertant that celleetors include insects from only one
kind of tree in one box. They should state clearly what kind of tree
hae been sampled, and enclose foliage.

When a box reaches this laborstory ite contents are given a
serial number, examined, end identified if posesible. Adult inseets
are killed and kept lor study; the mere interesting kinds are placed in
the Canadian National Cellection at Ottawa. o

Izmeture stages (caterpillars, maggots, pupse, etc.) are taken
to the Trinity Valley Field Station near Lumby, where some are killed
and preserved for reference and study; the remainder are placed in
small cages and reared to maturity if pessible. Notes are kept ¢h the
life~histories and habits of the various species and the parasites which
may serve to keep them under ccntrol. When the adulte have been obtained
and identified, all available informatien is summarized and placed on
permanent record. ‘ o



o310

Every collection is acknowledged by letter. Each kind of
insect in a shipment is listed by its selentific name, and a short
deseription is added so that the collector may recognisze the different
forms. Dats on life-history and habits are added for the mere interesting
or important species, or upon request. | T

III. Results in 1944.

Cooperators ars to be congratulated on the care taken in making
and shipping colleetions this year. The mailing ‘boxes were usually
well sealed. The greater numbor of short reports on ‘the exient of
infestation and damage by the more serigus pests have been valuable
and indicate that the cellectors can recognise the important forest

The inseet material reached us in better condition than that
of any previous season, and contained a greater preportien of lLamature
stages suitable for rearing. This shows in the following table of
negative reperts, ceolleetions, and total specimens received,
Over 8,500 of the mearly 12,000 specimens for 1944 were larvaej
should be noted that the total has been swelled by several specie:
collections of spruce budworm larvae made by officers of the Division
of Entemology. : , o ‘

Sondieng s Yo v a2 19
Negative Report Forms 137 8 v ~

Total Insects and other | .
Arthropods in Colleetions 8,114 8,325 6,638 11,939

In the Interior of British Colusbis the spruce budwerm (Cacessis




Park, a bark beetle (Dendroctonus
the lodgepele pine needle miner ( urvarie milleri
the latter is aleo present in Jesper Park. aterton

caterpillars (Malecosoma spp.) ;aé 3 1&!“::1101- atw&m an m
peplar were the chief pests.

A. BSpecies causing serious damage at the

present time on spruce, m m
Douglas fire.

udworns_(Cacoecia fumiferans Clemens). This has baen the
most seriow defolistor in the southern interior of
British Columbia and adjecent Alberta. It oceurs usually on Douglas fir
at lower elevations, and on both mruce and balsam higher up. Seventy-
twe samples wers received, from poinis as widelyseparated as Terrace,
vm Crossing, Southbank, gine}.uir Mills, Jasper, and Herrissey.

The most extensive outbreaks have bosn in spruce-baleam stands.
Serious dumage has been reported from the 4,000 ft. level on the main
Toneque range near Sinelair Mills, where most trees showed ai least
50% defoliation (T. Ridler). There is & heavy infestation chiefly en
balsam, at Sock Lake on the lower Clearwater River (F. Johnsen).
Ancther on the platesu (5,000 £.) in the Bolean and Arthur Lakes
distriet near Falkland was reperted by C. MeBride. Special collections
wore sade there en July 18 by G. R. Hopping and H. B. Leech of Vernon;
hmona numerous and outaumbered pupas five to one; 3% of the
; ae were parssitized. Defoliation was evident on spruce and balsam
;mmmtammﬁs&nx@wﬂiﬁmwm&mﬁtk
Vernon-Hdgewood road (G.R.Hopping); Hopping and Leech collected there
on July 25 and fﬁm that & few moths had already emerged and laid eggs;
pupae cutnum | larvee by twenty to one, and 40% were parasitized.
This mmﬁ& did not extend to the adjacent (lewer ﬁmﬁa) Douglas
fir. In an sxtsasive outbreak around Skaist Creek, near All ,
' on the Hope=Princten m, spruce, balsam and Douglas fir were m
attacked (G.R.Nopping). 4 1 infestation in the vicinity of Lake
Louise on spruce, mﬁ%a ;matut&k%m reported in early
July (P. G. VWoodworth). The Vermillion Sunmit and isrble Canyon infesta-
tiens in xtétmy ?ark, B.C. were much larger this year, extending ‘
westward to Wardls Creek; the intensiiy wae about the same as before
(G.R. ﬁﬂwmﬁ*




The main outbreak on Douglas fir was sghin in the
distriet, extending from the westorn end of Anderson Lake through the
Gates and Birkenhead Valleys to Pemberton and north from Peabertor
up the Lilloost Valley for 20 miles. This outbreak was less severs
than in 1943 but the intensity of the infestations on Missien Ridge
and Kt. licLean at Lillooet had increased (¥W.G.Mathers). Cellecting
crews, one of 31 teen-age boys at Lillooet, another of 30 Japansse
at Shalalth, and a third of 8 Japsnese st ieGilligray, were em loyed
for about six weeks in the Lilloeet distriet forcellecting spruce
budworm. The object was te obtain paras

irasites for eventual release

in the budworm areas of Eastern Canada. Under the directien of Dr.
Wilkes and Mr. Coppel of the paradite laboratory at Belleville, Ont.,
and Mr. ldathers of Veraon, an estimated tetal of 380,000 budworm larvae
and 180,000 pupae were gathered. : :

An infestation on Douglus fir near the mouth of the Adams
River m;: reported as heavy on the lower parts of young trees (H. J.
Connett). ~ o

There must be an extensive outbreak of budworm within ten
or fifteen miles of Nakusp, as on August 12 thousands upen thousands
of the moths were found on the streets after a raim steom (L.5. Ott).

Lody ¢ Pine ile iine: urvaris miileri Pusck). This
o ~_ species was treated fully in our 1943

Report. In 1944 ur. G. R. Hopping of Vernon made extensive collections
of infested folisge, te obtain date on parasites., He reperted the
- outbreak as generally more extensive but less severe, emecept at the

following polats where it was heavier: Brewster Creek, Lake Louis
and Vermillion Summit in Banff Park, and Wepts Leke in Yoho Park.
A ssall light infestation occurred at Warble Camyon und Hawk Creek im
Kootenay FPerk (G. Nasedyk). ¥. 5. Jamieson also reported needle
miner as bad all over the Hector Division of Yoho Park. .

The Mountain Pine Bark Beetle *h roc bo s Ay Hopkins ). ‘f&;&
i ' epecies was treated fully in our 1943

Reports This year thers is definite evidence that the infestation in
Kootenay Park is rapidly subsiding, though still active at the ne
enl. In Banff Fark, comtrol work has reduced the infestation teo such
g exteat that no further werk appears necessary on any of the areas




except Brewster Croek. Thers the outbreak is complicated by a tﬂm
of mature trees dus to ncedle miner nttc#t (lﬂt thﬂrﬂ}.

The Lodgepols Fiau &ﬁwfly (’f  §9¢3 i& outbreak of & a;;ci;ﬁ

f‘é[ fiﬂ§$ tor uk@«t a gaarttr of & naii inland zn pl:eat, xn& ta
maximun slevation of abeut 500 feet (I. Martin). The pine in this muskeg
area is non-merchantable, but a similar sewfly has been known ta cause
:crieas é:fﬁl&atioa elsewhers, in the gﬁtti

" On hemlock.

The Black-headed Budwerm {&eleriﬁ (=peronss
species occurs %

balf of British Colukbia snd adjacent Albert ' ‘butall 1944 reports at e

damage have come from west ef the ﬂeasi Hountains, and refer to weste
hﬂﬂl&k .

In the Queen Charlotis Islands, infestation has been gﬁi&t
heavy over the linssett Inlet ares (Awun Hiver, Shanmon Bay, 28¢.).
Last year the defelistien was chiefly on meture and overmature trees,
but this seasom the hemlock rerroduction has been quite bard hit
{Le B Ghﬁﬁbtrlia}. At Jeune Landing the slepes along the sound and
for some miles inland were heavily infested, ae was the Port Alice
distriet in generrl (C.E. Southworth; R. W. Aylett). At Hardy Bay the
discoleration of foliage caused by larval feeding was very apparent
and covered a wide area (K. W. dylett). On the west end of iidsummer
Island and on the Hanson Island there was s slight attack with the
usual foliage browning, on hemlock reproduction; at Telegraph Cove
near Englewoed there was a mederstely heavy infestation in repr tion;
and a lesser one on the east side of Tribune Channel between ?kﬁn@stn
and Bond Sounds (J. W. Ker). OCa Sonera Island about 100 seres showed
damage, especimlly where expcsed to sunlight (C. S. Frampton). 8&18&1
defolintion oceurred at Quinsam in the Comex distriet (A. Laytem), and
st Fifteen Hile Point on Harrison Lake (8. Korsch). On Vancouver :
Island, the infestation south and east of Great Central lake hae sub-
sided; from Nootka Sound north, end perticularly in the Quatsine
district, it is more setive than formerly, especially im young stands.
The Charlottes show scattered areas of conspicucus defoliation en
nearly all islands, and on the eastern side of iloresby Island to the -




extreme southera part (letter from M. Lo Prebble).

.

on poplar, willow and shrubs.

: rpillars (idalacesema spp.). These well known caterpillars
S : rarely if ever feed on conifers, but often strip
poplars, willows and shrubs over large arsas. The eaterpillars are
fully grown by or before early July, and by then their yellowish co~
cooons are found on trees, fences and buildings; during July the
chunky brown moths are often atiracied to lights at night. Cater-
pillars of the fall webworm (Hyphantris n%g;) alsc make teat~like
webs, but are still tiny yellowish larvae at the time the i lacosoms

are fully-grown.

An outbreask of tent caterpillars was reported from the Peuce
Coupe district; poplars were stripped for miles along the Cuthank
and Peace Rivers, and roads were covered with the larvae in early
June (8. H. Tuek). Caterpillars were very numerous at A -owhead
(J. Reggin), and further down the lake at HNakusp (He Rs Wood)e There
was heavy defoliation of poplars betwesn Taft and Revelstoke, but
aone west of Taft (G. R. Heppimg). A few wiles north of Ressland
there was & severe defoliation ef willows (H. C. Nichele; C. D. Grove-
White). In Waterton Lakes Park, Alta., larvae of two species of
Malagosoma were Humerous on poplars and varicus shrubs beth at
Faterton townsite (A. H. Harwood), and in the Belly River district
~ (Re Mo Christiansen).

stk (Stilpne
for an area around Lytton, snd near Lillooet, it is confined to the
coest of Britisk Columbia. The caterpillars are blackish with con-
spicucus white splotches on the sides, and when wature are a little
bigger than tent ceterpillare. They feed chiefly on willows and
peplars. The only repert this year is from Botanie Valley, about
é miles from Lytton, where the cottonmwoeds were badly affected (A.G¢ Kent).

galieie Linnmeus). This species was acci-
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8. Species not &uﬁm injury at the present tine
but known o be capable of deing se.

Neophasia Le Fo & Fa)o The butterflies are
with with black markings and resembls the ordinary
somewhat; they f1y in August and garly Septembers

The fully grown caterpillars {1ate July) are about an inch
long, dark green, mot shiny and have two white stripes domn each side.
They usually feed on pine, and in some past outbreaks have killed up
to 90% of the trees. They nave been reported to feed on Douglas fir
and hemlock on the coast of British Columbia.

o No reperts of defeliation have been received, but the buiters
‘f1ies oceurred in millions at Buttle Lake-Price Creek=Cruikshank River
and north at least as far as Rock Bay (i» smith for Ae Te Ce Lang~ .
stroth)} from the Puntledge River to Butile Lake, and at 5. Te Le
16647, sayward Distriet (A. Layten). They were reported near Bowser
and near Bradley Lake (L. E. Van Tine), and passing over qualicum in
great numbers(R. H. gorrison). A specimen wWas taken at Thursten Bay,
Sonors Island (¥, E. Elliet). '

On m@ka

recies has caused much in Sh
ve Mpt

and as it re-appears st istervals & sharp wateh should
unusual nusbers of the gaterpiliars or meths. v

At the comst adulis were fairly commen at Thurston Bay, Sonera
1slend (C. Se Frampton). Yoths were numerous in the guatsine region
and in the main valley of the Gerdon River, where the caterpillars
had been present in ocutbreak propertions (letter from M. Lo Frebble).




g

It is surprising that ne larvae were submitted by coeperaters., In

the Interior of British Columbia th
where between Revelstoke and Downie

o only report is frem the Big Bend
Creek, moths were common enou ﬁ' o

‘along the road to suggest the early stages of an outbreak (3.!&:@:&&&5). \

( HBOULE S

o AV 5

tsugae Middleton). The lervae of this

: sawfly caused severe defoliation in the Queen :
Charlotte Islands 14 vears ago. The species may be on the upswing again,

in conjunction with the black~headed budworm; three samples were sub~
mitted from Massett Inlet, where the combined infestation was heavy
and on younger trees than last year (Ls C+ Chamberlin).

On larch.

| (Pristiphora ( Lygaecremstus) srishsonid Hartig).

- No extensions of range have been reported, and
no serious defolimtion by the caterrillars. From observatious made by
of ficers of the Domimien Division of BEntomology it appears that the

low seefly population level is due

in large part to parasites.

’ Near Exst Robson there was a general but light infestation( J.F.
Killough). In 1943 there was a heavy infestation near Goatfell, but"
this year there was none (N. R. Biccum). There was very little trace

of the sawfly at Thompson Wountain,

Goat River above Kitchener, English-

man Cresk at Yahk, or in the Kingsgate area, places where the larvae
were plentiful last season {(A. I. Ross). None could be found 2 miles

§W of Kitchener (&OEQ Ross )+

0n ‘spruce, balsam and/or Douglas fir.

&/" A6 SDey p&‘mhly
brownish larvae of this

radicans ¥lshm.). The small
budworm have been reseived one or

two at a time in past years. This season it was reported as causing
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medium to heavy defoliation of new growth of small to large Douglas
fir, and to a lesser extent of hemlock and amabilis fir, at the 2,200
ft. elevation on Cottenwood Creek, Cowichan Laké, B C. (M. L. Prebble

Cresson). Larvae
sellections in 1944,

SHOC K3

were pressnt in 20

4 piothi g8 granitata Gn.). The «tﬂ‘ﬁ&l&t@t
were common from July through September, and

were present in 86 collections this year.

, Aphids (Adelges and Pineus spp.). The cone-like gall forma-
SRR tions eaused by these inseets are common on Spruce.
The coumonsst species, Adelges sooleyi Gillett, has Douglas fir as
ite secondary host; a heavy infestation was reported on ornamental
Douglas fir at Alert Bay (&. W. Ker). GQalled twigs were numerous
on some trees near Kelowna (i. A. Johnson) and near Smithers (C.L.
Gibson), and common around Lake Louise (Fe 6. Woodworth). .

| ¢ diner (Taniva albolineans Kearf.). Yo specimens
s ' ~ were sent in this year. Examinations made

of several infested ornamental spruce in Vernon, showed a natural

perasitism of up to 607 caused by a small black wasp, Ascogaster ep.

On pine. ‘
e_0) e Tier (Tertricidae?). About 304 of tﬁn lodgepole pine
: in the Finlay Creek area 12 miles west of Canal
Flats, B.C. are reporied to be infested with small green budworms,at
present unidentified (W. Dodds). .
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_Clear-wis gh i iriidse). Many ledgepele pine trees
with piteh moth caterpillars and some trees are dying{J.A. 8im).
The species may be Yespamima sequeiae Hy. Edw., recorded as injurious
in British Columbia, '~ )

Yalens LeConte). Many larvse

A3

Lanan "~ of this large reddish bark bestle wire
found attacking the roots of white pine ut Ganges, on Saltepring Island,
B.C, (?(E;Jmtn).

- ©n larch.

Sawfly (Anoplonyx spp.). The small green larvae

o S of these native sawflies are common, and
were in 30 of the collections received this year. They have net besen
reperted as causing defoliation though they oceur in areas not yet
reached by the Zurepean larch awfly.

3& poplar, willew and shrubs.

Ihe Foplar Bawfly (Nematus s Gurran). This species was

v ‘higriveniris
provisionally Eepii in our 1943

tailed Fontania 1
Report; adults have now been reared; and identificd as above by br.
Peck of Ottawa. Although the larves seriously to completely de-
foliated Black cottonwood in those parts of the Shuswap and Zagle
River Valleys between Grindrod and Thres Velley Lakes in 1942 and
1943, there hae been little or no defelistion by the species this
year. However, the trees between Taft and Three Valley Lakes were
heavily attacked by tent caterpillars in 1944 (G. R. Hopping).

sn_Lea lor (Cacoecis sp.). The blackish larvae of a
o species as yet unidentified, were very numerous

in Waterton Lakes Fark, alta. By early June there was a heavy ine
festation along Chief ¥tn. Highway, with many trees defoliated;

many larvae dropped down on threads, and covered the underbrush with
webbing. About 80X of all aspen on 6 of 7 square miles wers completely
defolianted; the infestation is spreading nertheast, with the pre-
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valling wind. An attack outside the Park, to the north,west of

the highway to Pincher Creek, was observed(H.A. de Veber). The whole
watershed inte the Waterton River north of Pass Creek, comprising
several hundred acres, and a considerable acreage iu cther aress,
both in and out of the Park, was infested (J. ¥. Giddie). The

large samples sent in showed a heavy parasitisa of the caterpillars.

) ; t1le (Phytodegta amerigana Schaeffer). The black
‘ hmt of thia spotted leaf beetle stripped
hundreds of trees of all foliage, in the Belly River aru of Water-
ton Lakes F’ark, Alta. (R, Christiansen),

somela Fabricius ). The black~
yellowish beetles were present on

all large wtimnéu at as.w, BsCo (Js Tu ,..miwag}. This species
rarely causes seriocus u!uliﬂiw.

jle (Galeruce garbe LeConte). The only
ro;ort émgt is from Albas, B.C.,

where the willow leaves turned brown after being skeletonized by the

bestles and their little black-marked yellow larvee (J. P. Armetrong).

Caceecis gerasivorana Fitech). Several acres of
choke ahtrry were hsi‘wud in the Belly River area
of Waterton Lakes Park, Alta. (R. % Christiansen). It was also

commen on choke cherry (Prunus ) along the Canadian mﬁm}.
Ry« ; right-of-way at W; B. ca « He Re ?ﬂﬁi}c
- On maple.

bugs £ on &ni.ﬁ‘bs mape {ng ‘elder) ‘and by their
habit of congregating in masses on and in buildings adjacent %o the
tress, are a nuisance each fall and spring. Due chiefly to the celd
winter of 1941~-42 the bug population has been low, but has built up
mgiﬂy)xn 1944. The only collection submitted was from Savona (4A.M.




was infested with swall moth nhr;ﬁhﬂ which formed & central
longidudinal fold in the leaves (C. R. Qttlsi)u Natural parasites wers
. present. The species may be the Cascara Pouch loth (Cystivesetes

nimbosus ).

Iascutt not Reperted.

ﬂe reperts pf ﬁnutual abundance of any of the following were
received in 1944,

welle Feb. Junipsr Uebwerm
a Bolsd. Celifornia rortaisnmiz
Butterfly.
8}!‘9&6& Weevil.
hspen Leal Beetle.
False Webworms
Horntall Bawfiles.

Pine Lesafl SBeals.

A Burvey collection from Banff Hational Park (8.W.1/4 8. 17,
Tps 264 Relle (J.Be Stenton)), contained an unusual abundance ef
Syrphidae larvae and hewsrobiid or brown lucewing sdulie. Trees in
the vieinity were probably heavily infested with aphids or scale insects.

2 Root Weevil (Brachyr} Linnaeus ). These
little bla#k w@qriia ura a ytat &f ealtivtiti stratho;ry and are alse
comson in pastures, brushlands and open hardwood forests. The beetles
ars flightlesss They cause annoyance by entering houses in spring and
falls The species was reported a nuisance in houses at Pouce Coupe,
B.Co (l}q Re W11)§ and near Falkland (ﬁﬂr Fe L m‘%}b
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Aspens on Wallace Mountain, Beaverdell, B.C. are
rt;a?%td to be hard k&t 1: insects, ;at é}i&; (J.

"towraftr te’tha ayruei Eﬁﬁiﬁ?ﬂ {g;gggg;g » TP

though no saﬁylta were obtained.

1) Infestation is evident «a':gfnﬁc and balsam between grs?n
Creek and Colin Creek, near the headwaters of the White River, &
tributary of Mootenay River (Gawe Wurden Tyler, per J. H. Ayp&cvhuit').

2} An areas of consideravle extent, chiefly spruce, was infested
in the Similkameen Valley north of the lope-Princeton roud. This is |
on the Upper Similkemeen where it comes from the aorth and crosses the . |
road about 4 miles above Cambie Bridge, saﬁ is about 50 miles west of ‘ I
~ Princeton (G. P. “elrose).

88888 A aumber of samples of rust fungl have been submitted
in connection with the Forest Insect Survey, and %hi
more int:rgltiag are here recorded:

On pine.

Hypodermella montivaga (Fetrak) Dearu. Fiund at Wapia ﬁkk:, east

of Field, B.C. fiirly localized on the slopes
sbove the lake (C. R. Hepping). This fyzus sttacks the needles; Dr.
Conners, Associate Flant Patholegist at atta:n, aaii it had not been
recorded in ﬁsnméa previously.

Cn juniper.

ngium sppe 4 stage of one or mors species of Jjuniper rusts
causes odd growthe on hawthorn and saskatoon fruits;
samples were teken near the Forest Service eabin on Bush River, northe
west of Donald, B. C. (§o de Qﬁlu}.

On Douglas fir. .

pseudotsugae Syd. This rust kills the needles and is
most commuon in wet seasons; it rarely kills the trees.

Qutbreaks have been reported from near aurricrc (Re E, Johnson), and

- Invermere, B. 39 (Je Ls Johnsen).
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TREATHENT OF OVERWINTERED 1’*3
HATERIAL,

RGENCE FROM CONSTANT TEMPERATURE CABINET IN 1944.

All Forest :mwt aaway material of 1943 designated for overe -
wintering was kept in the ixwac;tgry at the "ield Ldation until Hevy 1,
1943, in which & minimus of 23.0° F. cccurred oa Cct. 31 or Hove l.

On the morning ef Hov. 1, this wateriasl which had been sorted previously
wae either placed in the overwintering chasber or left in the insectary
as shown in detall isn the following tables

I Placed in over- " Left in
Haterdial j sint.ring chamber R  Insectary. 4 _ Tota)

Lepidopteora==pupas 335
Lepidoptera=-larvae 64
Parasites 115
Euﬂiss — 5&% :
ﬁiwi&m“m ‘ : S 31 ¢ 19} 32

Mugm the cverwintering periaé of 1943~1%44 the temperature
of the iusectary wihich was clesed with shutters for the wintsr months,
varjed until April 1, 1944 from a maximum of 45.0°F. $o a minimum of
8.5 Fey while the tempsrature of the overwintaring chamber for the same
pericd ranged from a maximus of 41.5%F. to a minimum of 25.09F,

The 1943 overwintered material was placed in the constant tempere
aturs cabinet in 1944 in throe lois to facilitate ease of bandling emer= -
gence; the firest on Jan. 13, the second on Teb. 3, and thethird on Feb. 17.
In esch case the material was transferred from the overwintering enviromment
to a room at Vernon, the temperuture of which was gmémlly raised to sbout
?{;‘ Fo in a period of Wmmulg 48 hours, Just prior to inocubation
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the material of each lot was sxamined and dead specimens discarded.
Tho cabinet was operated at T4°F, and 90-954 relative humdity. &
small portion of the material was not incubated; this was left iam

the insectary for normal emergence in the spring and suamer of 1944.
The following iable susmarizes the uaterial lost through overwintering
and that transferred tc¢ the constant temperature cabinet.

Specimens placed in
Constant Temperature

HATERIAL

2 =

Lepideptera=pupae |

e S et . gt s -4

Lepidoptera=larva L;:%\}'
Parasites s |
Sawllies | §
giieallaneaga % 2 3 1

The emergence of overwintersd 1943 Forest Insect Survey material
from the constant temperature cabimet at Vernén is summarized in the accom=
panying tables.
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TABLE 1I -- SUMMARY OF EMERGENCT FROL
Ko % sz M s;

Insect | cniem No oo

O . O T T

Anarinnxx spp ?3
? &rgt,ggyk ‘ 1

£9
2
Tenthredinidae 2
larea i?; , 1 - 1 . | I -
ST S L TS G N BT
Fer cont | 314 | 7.0

& Plus 19 larvae alive, agrii 27/44, and transferred to insectary.
(ne dead specimen paragltized oy éymsnuptara whiech did not eme gi

8% Flus 5 cocoons with live larvae, spril 3,44
awk Flus 3 * " . "
€ Flus 1 cocoon o "

#e Plus 51 coeocns with live stages: one sawfly stage on Mar. 27)44; one
sawfly xtaac and 4 descleius pupae on Apr. 3/44; 2 sawfly stages on
Aprelé4,/44, and 43 coccons on Apr.27/44 wich wece transferred to in-
sectary. Two of the desd sawfly cocoons contained dead Uescleiw
Apr. 3/“' .

$6e Flus 1 cocoon with live larva, April 3/44
one dead cotoon contained dead hyﬁoaaptar&ua parasite.
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Verncn Laboratory
POREST INSECT SURVEY - 1944

SPRUCE BUDWORM

N Infestation moderate
to heavy

BLACK~-HEADED BUDWORM

oy Infestation heavy
&» Infeststion subsiding
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m %rﬂ heavily attacked by the iﬂmp#h pine Mﬁ&h miner
arvaria ori Busck) was extended five to seven miles “ﬁwe
o Kooten: y %f‘,rk from Vermilion Pass and westward w; W Park,

for several miles west of Wapta Lake(see 1942 annual repert). on

areas previously infested, the brewning of trees was not qm‘h u

severe as in 1942. Very severe attacks occurred bﬁm Lake Louise
Juneption and Lake Louise, on slopes north of Wapta bake, and on Brewster
Creek. Near Lake Louise and on Brewster Creek mature trees are in-
volved which may eomplicate bark Leetle comtrol to some extent. Mature
trees weakened by miner attack seen t«a sttract bark beetles from con~
:itmkh distances.

Pﬁttﬁ.nﬁ.y all larvae had pﬁy&ttﬁ in the field har the end ef
June and about 20 survey boxes of branch terminals wers shipped to :
Trinity Station for parasiteand meth emergence r&w&ia. Unfortunately,
pressure of other work preveuted taking data on e ace of moths in
the swmmer and examination of the material in the M eould net be
made until March and April of the following year. Data secured in this
way, however, was ‘almost as good as if dene at the time of emergence
since pupal cases, parasite cocoons, parasitized M’ from which
parasites had emerged, dead larvae and pupae remained in the mined
needles.

It was usually mnh to %ﬁmt mﬁ had huypcm u m
ﬁm uitm m M& and gave an accurate fi, ;

les affected ts.n form a basis for t&m&m of

m im%&} needl
_populations of both host and parasites in 1946, the next moth flight
ym. fk; as;mxm txk&a a;ﬁm aﬁ in connection with the
xamin o8 from 148 t's‘nf;ﬁmahm from 5
: de ted over the i&ﬁa@n& area. of needles
nine 921 of which 6,&% were m»tm A few samples con-
aiﬁﬁ tf iﬁﬁ%ﬁ asedles only, removed from the terminals. These
are luded in the Mﬁtm figures but could not be M in the
“timat i o :

& The average percentage of buidles infested per terminal was
, S§' while the average percentage of nmzn was 45, No locality showed
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LODGEPOLE PINE NEEDLE MINER

No. of  Ne. of Ne. of Ne. With Total " lioths Tarvee  Total
iﬂ*"‘ii*? terminals needle bundles egdles ©99d1es A emer- larvas Pupas OF., £ morta-
bundles infested ined  mined = ged. dead dead gg%;g : lity

&Vermilion 8&&5‘ 2751 2091 16 m @@? 53 1880 35 | 98 3i5 ! iﬂ 16

il 263 34 29 292 19 165 4 5 34 1% 2;

13 6 80 110 70 6 1 o o

1 1 w2

?9%%&8

ge




an average percentage of parasitism greater than 16. Nearly all
of this parseitism was caused by a small species of Chaleid. From

5 te 13 parasites were found in a single host larva.
tabulation showe the count of parasite cells vitkh some of ikﬁ M

The following

larvae.

4 keﬁ; larvae contained 5 parasite aih nek,
3.5 " " 6 - )
1§ ﬁ' ‘ " @ Y L - “
33 - » “ g ” " o

36 * # n 9 o " ™

g6 » " " 10 " W "
7. w " 11 0" " "

2 = " " 12 v " o

1 L. o ] 1} " " w

From the above zs is clear that 139 host larvae contained
1,170 parasites or an average of 8.4 parasites per host. A few larger
species of parasites were taken and about six species in all. 4s

y:t, none of these have been determined.

The total hmimyﬁpzmmlﬁy:mguummaﬁ

greater than 28 per cent on any area and averagel 19 per scent. On

most of the area over 50 per cent of later stage larvae reached th;y

adult state. This means that the infestation will continue to be
severs through 1946 unlese some unforseen factor intervenes ito re-

duce the population of the miner.

24

- Sample plots will be estublished in 1945 in order to establish

a more exact method of sampling and wg&hﬁm determination as well

as to determine, more accurately, the effect on the timber stands.

e
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N ‘obtained m#ma r«m thuni; mu;ts, 3; ﬁ; wwx‘l,
1926, In his article Curran stated that "During the spring of 1926
specimens of a sawfly which had caused serious damage to cottonwoods
in the neighborhood of Agassii, B. C. were forwarded to the Dominien
Entomolegist for determination.” Frevious to April, 1944, the Veraen
m;am had given this sawfly the provisional determimation of

N Ro#s. Adult specimens from the Eagle River Valley near
‘ « sent tq %m on im; 35, xm, were imm ﬁy &.
-Mk as ‘ : ]

definitely 6&2.1' i‘m m& éﬁ’ “,, and its only known hedt is the
BCK e » DOpud rpa T. & ﬁiﬁiﬂ (gaﬁﬁﬁﬁit M.
- .  (1938), m&m a cottonwood sawfly (Pierenides
from Idaho and says “the larvae construet small, nm 14k mﬁ
that are attached to the leaves." The cocosns of Hematus | :

are constructed in the soil. Until 1942 this sewfly had not been
causing serious damage since the time of Curran's Qﬁm&ﬁim, and m
writer is not aware of any othsr mention of this insect in the liters-
ture. .

a

mmmuuﬁmmmx;mammmwﬁm*
znamm»:ﬁmmmﬁw:myzmwa,nmwm
¥. G. dathers who collected 39 larvae on black cott ‘
north fork of Bagle River, oa road to m ke, 3& grm M

Survey, 5.C. Record No. 2974). The
spread in the Fagle River and Shuswap Valleyy ext
of 45 miles and a mm of w&i{i& m

’m‘“wmmwwmmmummw
‘early July. Ho adult umi wae reared from this collegtio

evers defoliation in spproximately the ‘:ia' as in 3-94%:

\
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Generally speaking, iﬁtl&uﬁa was a little hu severs in 1943 than
4n 1942. A small collection (Ferest Insect Survey, B.C. Record lNo.
31«)¢£hmummmmmimmﬁm. BsCs At that
time larvae had firshed feeding and 27 specimens were taken frém the

. #oil. The collectors reported ihat cocoons were hard to find and most
of the collection consisted of larvae. When the matarial reached the
Trinity Valley field station en June 12, all iarvae had spun cocoons.
Adults were not obtained until 1944. Ten cocoons of the collection
were left im their natural seil in a vial and wintered in an over-
- wintering chamber until Feb. 17, 1944, when they were placed in a con-
eiant temperature cabinet opsrated at T4°F. and 90 to 957 relative
‘humidity. A male sawfly was obtained after six days of incubation, and
four hymenopterous parasites were recovered between Feb. 23 and Mareh 1,
inel. The remaining 17 coccons were overwintered in soil under field
 conditions. Two sawfly adults (1 female and 1 male) emerged on lay 5,
end one female on lMay 6. One hymencpterous parmsite emerged on May 12
-and another on May 15+ Wmmww later examined. It was
mmm mt parasitess-all Hymenoptera- had killed 37% of the .
. ] hmc and puy«. .

’ On April 39; 1’“, @. &t Hopping and €.Y.G. W MXMM ,

165 cocoons Jjust east of Taft, BE.C., from seil beneath black cotten-
wood trees § to 15 inches d.b.h. and 75 feet or so high. Small :
patches of snow were still presont on shaded areas of north slopes;
none was present on the level coilecting site. Here the soil was still
very damp but quite warm where exposed tc the sun, In this area the
soil consisted of n top layer of looss, black, yélike duff sbout six
‘inches deep domposed of leaves, twigs and & profusion of intertwined
roote in various degrees of decay. Near the surfacs of this layer
 the frass of the 1942 and 1943 infestations showed as a preponderance
ef black, oblong, pellet-like objects about one millimeter in length.
Immediately below the duff was a layer of sandy seil. The majority
of cocoons were taken in the duff about three to five inches below the
surface, though some were found Just below the first inch of duff er
aluost on the surface of the sandy layer. It was difficult to find
cocoons bscause of their very dark brown coler which closely resamble
of the duff. In a few instances the populdtion of both old and new
cocoons was as high as 20 per sguare foot of soll. Ia the process
of searching for rocoons wany live adults (sexes about equal) were un~
covered; they had just emerged and were working their way to the
surfsce. At about 2100 p. m. of April 20, numerous adults, mostly
males, were observed swarming about the trunke and lower branches of |
the poplar trees particularly in areas where there was bright sunshine,

that |

" esmsseadlic i s e T g S s
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The leaf buds had not yet opened and no leaves ceuld be cbservede.

enly two bud scales were found on the ground. It is very unlikely
therefore, that egg-laying had commenced. The catkine on mature

trees were only about one iuch long. Because of the number of adulis

in flight it was predicted that a heavy defoliation might oceur in 1944,

‘ In sy, 1944, & request was made of Assistant Ranger P. J.
Westman to cellect larvae of this sawfly when in the viecinity of Taft.
Westman reported that he could find no sawfly larvae at "tlree or four
‘places” on May 29. His collection received at Vernen contained ne
nvtzy larvae.

é‘ R. Hopping examined the areas in the Esgle und Shuswap Valleys
on June 23 and reported thut defoliation was searcely noticeable,
indicating a great reduction in the population of the sawfly. At that
time approximately 50 per cent of the cecoons collected on April 20
had produced parasites and it was concluded that such a parasitism
\mﬁ,& account for a substantial portion of the decreass in defoliatien

as compared with tht of previous years.

The collection af 165 cocoons made on &yﬂ.z 20, 1944, consisted
 of 92 apparently sound cocoons, 49 from which sawfljes had emerged, 11
which had been opened by rodents, 6 from which large hymenopterous
parasites had emerged, and T from which small hymenopterous parasites
had emerged. On the worning of April 21, five adult sawflies (3 males
and 3 females) had emerged from the coliection which was kept overnight
in & container of damp soil in the insectary at Vernon. The cocoons
were placed.in the overwintering chauber at the Trinity Valley Field
Station on that day. In the afterncen of May 2, they were removed

to the field station imsectary and placed in viale without seil. Five
femnle sawflies had emerged in the overwintering chamber--none were
obtained thereafter. Parasites began to emerge on May 5 and continued
to do seo until June 19 as shown in the fellowing table.

5 12 15 , - |
No. hymenopterous - ', o s AR : 7 30 31 ;
parasites emerged 1 1 6 2 3 z 3. ( 2$ )1 x 1 3’ }_ 1 53

Ge W. walley of the Division of Systematics at Ottawa examined m :
the ywuitn”m faw ﬁ“ spwi(.u of zanm as folicws:
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tmum ﬁmm were examined on hpt. 15 rith the following
resultss~

18 eecoons amtaimd live, sawfly larvae

1 dead, soft, sawfly larve
- » dead, dry, sawfly larvae

1 - " dead, moldy, sawfly larva
I S " dead, dry, sawfly pups

a " " dead, dry, hymenopterocus pupae
e » dead, dry, hymenopterous larva
29 ‘

From the above data it can be calculated that 60.9% of the 92
apparently sound cocoons contained parasites. It should not be con-
cluded, however, that this percentage of cecoons in the field was
parasitized fer on the day of collection many adult sawflies had ale

‘ready emerged and wers inm flight. Therefore at least some of the 49
cocoons designeted as eapty and from whick it is believed adult saw~
flies emerged, undoubtedly belong to the 1943-44 generation. Probably
not mere than 50 per cent of the cocvons of this generation wers para-
sitized. This figure is considerably higher than the 37 per cent
parmeitiem calculated for the same generation from the ulim:tm of
27 larvae mé cocoons made on Jume 10, 1943.

" He nigriventris recovered from the collections made
on June 2.6; 1943 and spn 20, 1944 were used to investigate the
 bielegy of this insect. Thess studies were conducted in the insectary
4t the Trinity Valley field stationj the small number of adult saw-
flies prevented the carrying out of field experiments. Eggs were obtained
by allowing females to ovipesit on leaves of cottonweod branches kept
in vials of water in large ceges. The branches were then remeved from
the cages and the eggs and larvae allewed to develop under nermal in-
sectary air conditions. The young larvae are d4ifficult to rear under
artifical conditions as they often become drowned in the sticky sub~
stance of the foliage which is particularly heavy on the young leaves.

There is only one gmmﬁiu & year. Although adult emergence,
and egg und larval stages are completed in little over one month, there
is no evidence that two generations a year oeccur in British Columbia.
Adults emerge in early spring before cottonwood leaves are out of the
bade. lating was never observed and consequently the preovipesition
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period is 'not known. Fewales can reproduce parthenogenstically. Egus
are laid on the uncurling leaves just as soon as a sufficient surface
is available In 1944, egg-laying occurred about the last week of April.
The eggs hatch within 13 te 15 days. Larval feeding is completed by
the end of Way or the first week of June when the larvae enter the

duff and form cocoons. The sumser and following winter is pasedd in

the cocoon. Normally the life cycle is completed the following spring
but there is evidence at hand which indicates that a small propertion
of the prepupas in coocons remains is diapause through s second winter,

How lomg the adults live is not definitely known. In rearing
experiments they remained alive for seven to ten days without food,
The males died several days before the females. In a dry laberatery
room they lived one or two days., Obwervstions made in the field ;
and in experiments revealed that the adult feeds on exudations from the
tree. While watching the swarming sdults on April 20, 1944 it was
noticed that now and then individuals would alight on branches, and some
apveared to feed on the oily exudations of the new buds. In laboratory -
investigations it was found that beside the buds they frequently visited
the catkine in which they alesc appearsd to feed. They will survive for
one week on a diet of tap water. N

The femgyle commencss to lay eggs when the leaves ars one or two
inches out of the bud. Very few eggs were recovered ffom one-inch leaves
which were only just beginning to uncurl., Better results were obtained
on one and a half-inch leaves which were partially uncurled. In these
investigations not more than seven egys were laid on any onme leaf and
that number occurred enly once. About 34 per cent of the leaves
~ deposited in contained only one egg, 22 per cent contained two eggs,

19 per cent contained three eggs, and 16 per cent contained four eggs.

~ The egge arc deposited in the undersurfaces of the leaves com~
pletely bensath the under epidermis. They are laid indiscriminately
over the leaf eurface except that none at all are deposited close to
the tip or near the base of the leaf. About 80 per cent of all eggs
were laid with the opening of the egg slip peinting towards the tip
~of the leaf, the other 20 per cent with it pointing towards the base.
In only two instances were eggs deposited imuediately over lateral or
main veins. In egg-laying the light, vellowish-white ovipositor is
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extruded for three to four millimeters. The ovipesiter is curved forward
~and laterally so that the opening of the egg slit sawn ian the leaf peints
laterally and in the opposite direstion of the adult. The whole opera~
tien of egg-laying is compioted in about one minute. The maximum number
of egge laid by a fertilized feuale was 33. Unfertilized females pro-
duced an average of 19.

Eag_Stage

The mouth of the egg slit ic a curved, concave opening, 0.60 mm. long

- and 0.04 mm. wide. Generally it is constant in Jhape and regular in out-
line. The leaf area covering the egg and composiag tle egg slit does not
appear to be injured physiologically except for a small region behind
and adjoining the slit opening. This area of ths lower spidermis is a
little darker in coler than the rest of the leaf surface and is definite-
ly raised above the mesophyll. Wwhen first laid the peeition of the

ogg shows on the lower leaf surface only as a slight bump which is hsrdly
noticeable. 4s development of the egg progresses the leaf is disterted
in its horizontal plene by the formatien of a pit in which the egg is
situated. On the upper leaf surface these pits,represented by pimple~
like swellingsbecome very conspicuous in eight or nine days.

Ae the egg is slightly trarslucent the development of some organs
can be easily observed microscopically. Five or sii days after being
laid a neticeable swelling of the egg is apparent. The first structurs
which can be seen with a microscope is the eye-spot which shows in
#ix or seven daye as a small, round, light brown ares at the anterior
end of the egg. Also at this time, the original coler of the egg has
faded and is only evident in a localized ares of ‘the posteric: dorsal
portion. In & nine-day old egg the eye spot is a dark brown ia color
and the outline of the larva can be scen through the trausparsnt chorien.
The mandibles and thoracic claws become evident in eleven or twelve
days; both structure are a light brown. & grey stippling at this time
outlines the shape of the head and the ventre of the thorax.

At the field station egss laid on &y 3, 1944 , began to hateh .13
lz or on May 16 and continued gatil May 18. At Vermen, ins
}ahm ory rocm of appreximetely 70 F. and 10 to 20% relative humidity,
eggs hatched in less than six days. M emerging from the egg the
yound larva generslly crawls away from the hetehing site for one or
twe centimeters and begins to feed on the under epidermis where it eats
a round hole 0.5 mu, in diameter through to at least the upper epidermis

1
A
1
i
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or cuticle. This feeding lasts for about three hours. smtm mn
initial feeding holes are enlarged but usually the young larva n&wﬁ«

up the sem to new eavirons where fresh holes are completed. Cireular
ueia are saten through any part of the mid-section of the leaf. These

larged and the lateral veins may be eaten before the first melt
mﬁﬁm mhmthumhtutﬁﬁtfﬁuthm‘ismm
particularly in the early instars the molted skins mey be found attached
to the leaf at this edge. After ¢ach molt the larvas migrate upwards
to recommence their feeding on other leaves Veeding after the first
molt is initiated on each leaf at the edge and may progress to and in-
clude the main vein. This type of fes@ing continues until larval devel-
opment is completed. In two to three weeks the larva is full grown and
enters the duff to form a cocoon. _

. The majority of coovens are formed in the duff three to five iucm
below the surface. The sawfly remains in this stage for ammm;
ten to eleven months, that is, from about the first or second week of
June to the third or fourth week of April the following year. Some
specimens, however, do not emerge in the spring but extend their
_hibernation for & period which is at present not definitely known.
Evidence of a larval diapause was obteined from the cocoons collected
on April 20, 1944 near Taft, B.C. Parasite emergence from this col-
lection ceased on June 19. On September 15, the remaining 29 cocoons
which had not produced adult material were examined. ZEighteen of these
contained live sawfly larvae or approximately 19.6 per cent of the 92
ayymﬁy W cocoons collected.

In situ the egzs appear green but this coler is mainly due to the
transmission of green light from the leaf. When the lower epidermis is
removed the egg isyellowish-green in eelor. If the egg is removed from
the egg s8lit, ite natural color is seen to be a light erange-yellow. The
ogg is smooth aund shiny, and somewhat translucent. In size it measures
from 1.04 t0 1.16 mm. long and from 0.40 to 0.44 mm. wide. An average
egg is about 1.12 mm. long and O.43 am. wide, and consequently long and
narrow in shape, and widest towards the posterier end. They are dis-
tinetly flattened on the sides adjoining the epidermis and mesophyll.
The dersal surface is convex in shape and the ventral surface slightly

. concave or almost straight. Both ends are rounded but the anterior end

is more pointed. When almost mature the eggs are Qliiytthl and are
sbout 1.44 mm.long and 0.76 mm. wide. :
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. As enly a fow larvae were nmhﬁng it was mnihia to determine
accurately the number of instars. It is believed, however, that ﬁ
there are five feeding instars having the following theoretical head
widths: 0.50, 0.64, 0.83, 1.08, and 1.40 mm. respectively. Larvae
removed from cocoons one week after they had entered the duff had
the same head measuremonts as those of the last feeding instar.
W Width of head 0.49 to 0¢53 um. Body 2.19 to 2.83 mm,
‘ ~ in length und 0.45 to 0.50 mu. in width, slightly
‘kﬁﬁtm posteriorly from thorsx; light yellowisk-white in color on
hatehing, but becoming light green when foed is ingested; without
striped. Thoraeic pleura tinged with grey. Thoraeic legs light brown.
Head 1ight, brown, smooth, shining. Setae short, fine, light brown. ,
%m gm*ts light brown. Zyes black, 0.75 me. in diemeter.
Fourth Instar: Width of head 1.038 mu. Body 7.0 mm. in length, liaht o
’ : green im coler, marked only by a subspiracular grey-
'mk-;ma line. Theraecie legs green; claws brown. Head light greenish- 1
brown, smooth, shining; coronal suture dark brown; dark brown lateral
line between eye and coromal suture. Head and bedy clothed with E
am, fiu mm:mu setae.
fth Instar: Width of head 1. 27 mm. Dedy 12 ms. in length and 1.6 mm.
4o width, slightly tapered pesteriorly frem therax;
brigit iu&gﬂm in ecelor, shining; subspiracular line greyish-green,
more prominent than in the feurth instar; Narrow whitish-
epiracular line formed by epiracles and tracheses, Fine ﬂiﬁm}. line
dark mﬁ* %'Maaﬁs lege light green, somewhat translucent; claws
brown. Head light brownishe-green. Eyee black, 0.142 mm. in diameter,
Wandibles dark brown. Head lm-kiuga as ia fourth instar but nét soe

th
| Frass dark greenish-black, sbwté;? Be, long gaé Gef mm. wide.

The cocoons are dark browa, tough, papery~like cells, rough on the
outside but smooth snd shiny on the inside. They vary in eize from nine
to five millimeters long end from four ‘o twe millimeters ﬁ«u RBighty~
nine cocoons were measured with the failm:ag rswltt:

2
19
30

The adult has been deseribed by Curran in the above-mentioned reference.

 Both sexes are shining black, with yellowish-white or white parts on the
head, therax and am The males are rather darker. ;




In the past several years a number of complaints from residente
of the city of Vernon have been received :t this h&enﬁm coneerning
the webbing spruce nesdle miner, ; 't. on & variety

of blue spruce, Pices parryans (Andre) Parry grown by the residents as
an ornamental iree.

The first report at hand {!m Insect Survey, B.C. Recerd Ke.
3739) was made by H. B. Leeck on May 28,1943 the repert consisted
of u collection of 72 cocoons from ons small tree at 117 8. iara Ave.
Leech noted that adults were in flight on that date. The moths were
reared at the Trinity Valley field station as foliows: iay 29~ 1
male, June § ~ 6 males, 11 females and June | - 2 females. Forty-nine
pupne died; three cthers were pickled. Ho parasites were recovered
from this celleetion. ,

on Ayr&l 25, 1944, G. R, Hopping and C. V. G. Horgan at the
request of & resident at 157 N. Hara Ave. examined two blue spruce
troes 6-8' high which were heavily infested with this needle miner.
A cursory examination about the same time showed that all blue spruce
trees in the c¢ity were harbering the insect. Forty-nine per cent of a
sample of 100 larvae taken from trees at the above residence on the
same date and examined on April 26 contained living hymnoptercus larvae.
Hopping and Leech observed meths in flight around other blue spruce
trees in Vernon on May 26. Later, on May 30, Hopping saw both wothe
mpam&tuiafligm;namdtmmm These trees were examined
again by Hopping and korgan on May 31 Just after a shower of rain.
The moths m parasites were resting on the foliage and large numbers
of both were easily put to flight by disturbing the branches.

Trees attacked by T. albelinesns at Vernon show no cnmpxm
. demage from a distance. At s cm view however, the interior of a
heavily infested tree shows numerous dirty, brownish webs composed

" of frass and dead and dying needles which have been webbed together by
the larvse. The webbed mats sre perticulary conspicuous st the bise
of twige and around whorls on branches or on the trunk. 4s a result



uside of & tree appears heavily laden with dead needles. In
the ea:ly spring these mats can be easily remeved by the handful
* whieh ;ftam an sasy methed of control on small trees. If thie is
done in the spring, practically all larvae or pupae can be taken off
in these mats.

Each web consists of & number of larvae which confine their
feeding to one or more year-old needles. Consequently the currént
‘year's growth is not touched and the surface of the tree locks green
and healthy. Undoubtedly feeding on the older needles reduces the
vigour of the tree. Also, it has been ocbserved that the webs are a
very suitable habitat for the development of aites which at times Ma—
come exceedingly m&m

At Vernon there appears to be only one generation a year. The
moths emerge in the latter half of iay and the first two weeks of June,
and lay their eggs on old needles. The green larvae feed as needle
miners throughout the summer and overwinter in this stage. i small
amount of feeding occurs the following spring whereupen they leave
the needles and pupate in cocoons made in the frass ete. of the web.
sumunmﬁfm;uutmwdwma.ﬁm '
pupae are evident about & week later.

Eig.
In 1943, egss were obtained :t the ‘rriazty Valley field u@hﬁu
from moths cafed on branches of spruce ‘engelmanni Engelm.)

containing both old and nev foliage. In cases iwmtr, the eggs
were laid en the old needles. They are dm-itml in a scalelike manner
generally on the undersurface of the needle, and usually in single rows
containing up to a dozen or mere eggs. vaimm laid in
small masses covering two surfaces of a needle.

The eggs are uniform in shape and size and measure about e.sa
e im’ 0.48 to C.60 mm. wide, and 0.32 to 903‘ mime. thick. The
surface is smooth and shiny and apparently is without folllcular im-
pressions. It is lightly marked however, with a few longitudinal ridges
m&myqrmmhmmlﬁthmﬁtm. The number of these
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Tridges is not constant. Each egg overlaps anteriorly the one following
it.towards the tip of the needle, by 0.16 te 0.24 mu. The oggs are
soft and fragile and mostly opaque but destrally there is a somewhat
translucent area in the midsection. When first laid they are a light
yellowish-green, that is, lighter thaa the old needles to which they
are gludd. As development progresses the color changes to a dark orange
in about 15 days and then to & brick red in 18 days or se.

Bgge laid at the field station on Jume 7 began to hsteh around
the first of July in 1943,

Spring feeding begins in the latter part of April, When an
mﬁxww m«tﬁ«im was made on gﬁl 25, 1944, the first
greenish-brown frass was then svident at the outer edges of the webs,
Less than five per cent of all larvae were in the needles; most
- were on the twigs at the base of the needles amongst the frass and the

webbing. '

Heasursments of larvae made on the same date showed that the
widih of the head capsule varied between 0.62 and 0.70 mn. and aversged
04663 mm. Theywried in length from 7.5 to 9.5 mu. and averaged 8.42
mie Thée width of larvae ranged from 1.20 to 1.60 mu. and averaged 1.48
Wi ' )

Collections of webs were made on April 25, Nay 1, 8, 22 and 29.
Ho data were taken on the contents of the webs collected on April 25
i&it&thmnm;hsﬁ_wmmafnwamum;mum
Vernon Laboratery from which emergence was recorded. In this envirea-
ment the temperature averaged about 70°F. and the relative humidity

" probably varied between 10 and 40 per cent. The other four collections
wore taken to the field station. Those made on May 1, § and 22 were
examined in detail on lay 4, 9, and 22 respectively. The results
of these exwinations are shown in Table I. The larvee, pupas and
‘parasites were placed in separste jars in the insectary®r emergence.
Larvae were placéd on branches of Engelmann spruce in the jers. The
collection of May 29 was not examined or disturbed but the webs were
placed in a cage in the insectary. The emergences from the five




" ¢ollections are shown in Table II.

The parasites obtained before June 19 wers determined by
G. 8. Walley as Ascogaster sp. near garpocapsae (Vien). Thess
recoversd on July 10 were determined by 0e Peck as Dibrachys gavus
Valke: twanty-six of these sﬁhﬂa emerged from seven w
cocoona .

Live hrﬂn out of needles
amongst frass este.

Dead larvae smongst frass etc.
- Cosoons containing live larvae

Coccoons containing live pupae
" " . m

Host cocoons containing live .
parasite larvae external on hosy
larvas
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tillooet district. & musber of epecial resovery »nma_m, several
of which were included in the Forest Imsect Burvey, wers alse made
smtmmmmmmmﬁmmmm*uaaa
‘tiaagmﬂmmmc!iummm; )

mmumtﬁmwmmmxmw
;amutnmqtuzmﬁsmwaa‘ \, ;
budworn received im 1944 in the Forest Inseet Survey.

1941 14 4 5 B3 o« 0¥ T 1 53
1942 3 5 8 4% .« 23 6 12 a3
1943 6 8 1 15 6 136 2 144
94 @ 1 1 6™ a5 209 a2 2926,

* mzd:mm Mm¢wm
specimens.
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Pios sppe  228) 145 100 2
Ficea & Abies 9B) sy 124e 3
P. taxifolla 1w® o m 1
Teuga heterophylla 3 3 . .
Psoudotouga & Abies 109) 172 - .
Pinus contorte 43 R -
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‘ &mgwmwﬁ“ﬁm&tkwgﬁs;m,w,
containing 525 larvae and 120 pupse wes made on July 18 by G. R. Hepping
and H., Bs Leech from spruce and balsam at Bolean Lake and another,
consisting of 23 larvae and 1107 pupse, was made on July 25 by the same
th:mimmamwuowaﬁhmﬁ&ri
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by G. R. Hopping from spruce, balsam and Douglas fir in the vieinity
am&w&thMtettﬁmmm; ,

‘ . @
swm «mmm, wma 631 WM m made on June T

mmammmmmtwmmmmmm
m from Balls Goela Valley, Pemberton distriet, Kelly Lake area,
Lac¢ La Hache, Barriers t@ﬂr&ﬁ, Kamloope, Adams River, Lusby and
Fauquier, B. C. The balance of the material . spruce and balse
was from Penny, Dome M and Goat River on the upper Fraser ﬁm, ,
Southbank on Franceis lake, Clearwater River and Barriere in the
. Horth Thompson Valley, Kelly Lake, Mﬁg Bolean Lake, Sujar Lake,
Monashee Suauit, Penticton, Gold Cresk and M. Revelstoke, Jasper,
Yoho, Bauff and W &um& Parks., Of the three collections
of single spee: from lock, two were from the Chilliwack area
mmmanammmwummmummm -
the Sugar Lake aroa and undoubtedly a stray,while the specimens from
- ledgepele pine were from spruce~balsam infested areas in Jasper, Yoho
‘mmzkum&mmxmm:maumm :
mmﬁw frem derrissey, B. Gs

/ The spruc Mummm:ﬂimmmmms

” year in the mm under the 3mmwm of m ‘!‘m&n &ukmuryg ,
The most extensive infestations oceur in spr
the higher elevations which are ususlly m»m 33.& eycle areas.
This being the moth flight year; defoliation wes heavier than in 1943
on such areas. The ¥mnm Sumadt and Marble Canyen iﬁ:m;u«
4n Kootenay National Park is much l& 1943, .
;M%mm, but the :mmtymtmmMﬂ

2 Aand, 3* ﬁ; m wmtim wers reported
aammmagmg,m:m level on the main Toneque range
' M mm‘ﬁ north of Simelair Mills, B. 3*, and at Sock Lake on

er Clearwster River, B, C. What are pr d to be spruce bude
nmtm reperted mnwssﬁ ummm.
nd Colin Créeks, tributaries te White River in the east Kooten
 distriet and in the upper Similkameen Valiey, 50 miles iw&m of
ﬁm. h Ge This latter outbresk is prebably an extension of
¢ infestation reported d in 3&&3 on the th ﬁ%ﬁ Mﬁ River
fir and h,i:tam%ihi&tyfmt
about 5 ﬂiﬁl west af miﬁm Pass westward to the slopes
g m Creek.
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sides of Gates Valley about midwa, Phe
intensity of the infestations on Uission Ridge and Mt. Me
increased. The spruce and balsam abovs the limite of Deu las fir
on it, NelLean showed no defoliation. The infestation on the Botanie
Lake area continues to be light to mederate. In the incediate vieinity
of the lake the north slopes are covered with pruce and balsam and i
1743 what were presumed to be two-year life eycle larvae were obdain
from these stands. This year very fow budworm were found on the spruce
and balsam but were fairly numercus cn Douglas fir gr wing in mere
open stands with southera expesure. 4 heavy infestation on young

. Bouglas fir coming in on an old burn was also reperted at the head

of Adams i‘k&g B. € ‘ ‘

An extraordinary flight of spruce budworm moths occurred .
&t Vernon, B, C. on the night of august 16, The moths wero attracted
to the light of a street carnival and were so numerous at 11 peme that
it became necemsary to close up some of the sﬁugﬁh source of the
moths is not known. The lateness of the season indicates that
must have originated at & very high altitude. The nearest known in-
festations sre at Bolean Lake, 20 air-line miles northwest of Vernon
and on ionashee Summit 35 air-line miles east of Vernoa., What was

al s Bs Cu on the evening of August 5.

As & result of the secouting trip made in 1943 by Br. Ae
Wilkes of the Dominion Parasite Laboratory at Belleville, Ont. and
We Go Mathers of the Dominion Forest Insect Laboratory, Vernen, B, C.,
. for ] ree species, the Ichneumenid,
s Which have not been recorded from eabtern Canada,
were found in the Lilleoet distriect. Because of these recoveries and
the relative abundance of the parusites, a program for the wass
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up by the Domiaion Farasite Laboratory. The project was to be
~earried out in cooperation with the Vernon Forest Insect Laboratory.

A review of the labour situation indétated that the only ,
kelp that might be available for cellecting would be boys of schoel
age and possibly members of the Japanese self-supperting communities
which had been established in the Lilloeet district as & war MOBBUre .
Initial eontacts with the British Colusbia Forest Service and the
British Columbia Security Commission were made by the Parasite Lebera~
tory folloewing which preliminary arrangements wers completed by ¥r.
~ Makhors of the Vermon Laberstery., This work entailed a confersace

dith Distriet Officers of the B. C. Forest Service at Eamloops on

pril 12 and & trip to the Lillooet distriet in the latter part of
April. On this trip, through the Security Commission's superviser
6t Shalalth, ©. C. & conforence was held with the head of the Japanese
colony at Bridge River Station in comnection with the employment of
weubers of the coleny. Moresver, the hotel at Lillooet wae approached
on the metter of providing accommedation for cut~ef-town schoel boys
who would be employed, visits were made to schoels at Lilleost, Lytten
and Asheroft and plans made with the Assi. Distriet Forester st Kamle
loope for the canvassing of high-scheol students in Kamloops snd other
~ eentres. Az application form was them drawn up at Vernon and dis~-
tributed to the different schools. & Turther discussion of details teck
place in Vernen on Yay 18 with the Assi. Distriet Ferestrand G. R.
Hopping, in charge of the Vernon Forest Insect Laberatory.

Dre 4o Wilkes and Mr. He Coppel of the Deminion Farasite
Laberatery arrived in Vernon on June 13 and,sftsrpempleting final plans,
proceeded on Junme 15 with 4r. dathers teo Lilloeet. En route %o
Lilleeet arrangements weremade for the transportation of the out~of=
towa sbhool boys. Om arrival at Lilloeet, spruce budworm development
- was found to be so far advanced, particularly at the lower elovations,

that collecting erewy were immedimtely orgenized and actual collecting
begen on June 19 By the end of ithe [iret week all crews were up to
fulil strength.

The colleeting period edtended from June 19 to July 18 and
the organization was as followss At Lillecet an average of 30 sgheol
boys, 18 of whem were brought ia from Verncu, Salmen ir, Kazloops and

_Asheroft, collected on Wi. lelean or assisted wits the rearing work.
In addition, 6 local boys were employed for an exira week to assist in
the finishing up of the work at the field labors 0 el
the prineipal of the local school and two highes
Vernon were available for the role of 'foremen',




. B . . H ¥
boys and girls, men and wemen, from the community at Bridge River
Station, near Shalalth, collected on uWission Ridge above the settle-
ment and 8 Japsnsse from a eimilar but smaller colony st ¥eGilliveas
Falls celleeted on the mountain back of that settlement. The loca=
tion of these areas is shown on the accompanying map.

The slopes of the mountains were ideal collesting areas for
our purpese for as the elevation inersased budworm pupation was o
progressively later. @Gellecting began at au slevation of from 1,500
to 2,000 fest and, as the season advanced gradually extended up the
slopes until, by the end of the collecting peried, the crews wers
working at close to 4,000 feet elevation. As an excellént read
¢roases over iissiea Ridge frem Shalalth, daily trensportatien te
and from the colleeting ares was provided the werkers from the Bridge
River cemmuniiy. During the latter part of the seasen the collectors
at Lilleeet, were alse given tramsportation esch morming as far as
the road was passable, a distance of about 2 miles. Thers beuing ne
road at NeGillivray Fells the werkers there had te travel on foot
to and from the soliecting ares and towards the end of the colleeting
period nearly one hour wae required te reach the area. ,

& temporary fleld laboratory wes sstablished nesr Lilloost
snd all material collected was hundled at the laborstory. Bach -
eollector was provided with three containers, ome for budworm larvae
for budwerm pupse. The three containers were tied together or held
in & ecanvas bag and carried in fromt of the cellector. The eollections
from Mission Ridge were conscolidated inte the three classes at the ‘

end of sach day and ehipped daily by train te Lillecet. From MoGilli-
vrey Fall, however, the material could enly be shipped three times
a week.

| A1l budwerm larvae were reared at Lillooet uatil fesding was
sompleted; those parasitised by Zhytedistus being plaged individually
in shell vials and the Dalance handled in wooden trays. The trays
wers 3 foet square snd 4 isches desp with cloth bottoms held in
position by paste and with removable cloth teops. Approximately 6,000
larvee were placed in sach tray together with fresh Bouglas fir :
foliage. The trays were examined st least every seecond dsy, when the
folisge was changed and all dipterous puparia removed. is Budworm
pupae and dipterous puparis were recoversd, either directly from the
field or from the traye, they were held in a refri rater for ship-
ment in iced comtainers to the Farasite Laboratory at Selleville, Ont.
The refrigeration available, however, proved insdequate in that
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ammmmmammmagemmmm
of breskdown. In order to aveid the loss of the parasites it was .
_sdvisable to remove the material from sterage, take off the first
%:tk;f emergence and separste the newly formed puparia W
SRipping.

um;a;ﬁm;muﬁmmmﬁmmw
spruce budworm larvae and pupee, it was estimated that close to
380,000 larvae and zﬁe,m pupae were colleeted. From this i
material 7,500 Phytodietus coceons sad over 53,@% dipterous j is
ples made at &c&isﬁm# tiu :mm m

were psooversd. From samp
mnm u yi.tid gygmimhly m,m
CPS’W&

The coeperation of the British Columbia Forest Service and
the British Columbia Security Commission in this project was
greatly appreciated. We are Mimiarly indebted to the Distriet
Forestry Office at Kamloops for its assistance in lining up out=
of-town school boys and for the loan of & truck for one week at the
beginning of the werk for transporting the boys to Lilleocet and
organizing the work there, and again at the end of the season for
returning the beys to their hemes.

- Data rasites of the espruce budworm were obiained this
year from: - (1) speeial recovery collescticne smade in cosperstion
with the Dominion Parasite Laboratery, (2) special collestions
made by =ambers of the Vernon Laboratory staff in connection with
the Porest Inseet Survey, and (3) regular Forest Inmseet Survey
collections.

The following special recovery collection were msde in co=
operation with the Dominion Paraaite Laboratory and were designated
acesrdiag to the system of experiment m;riag used by the
Parasite k&anﬁm:

a) ecolleections made on July 5 by Dr. A. Wilkes and ¥W. G. Mathers
from Douglas fir at an elevation of 2,500 te 3,000 feet on Mt. leLean,
&iiim; Bs Co (mi Ne. 3&5&““”33, ad ‘)a




E ille for finel dete
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3} ﬁi etions mnde on July 7 by Dr. 4. Wilkes and ¥. G. &*km o
from Douglas fir about 6} wiles from Lytton, B. C. on the Botanie
road; elevation sbout 1500 feet (Exp. Ne. zaemwm aé&b)

i} uiiﬂﬁmm“m?’!hyah Ao tilkum& Ge Mathers,
mmgfmamﬂmmmﬁrmﬁgtunmsgmmm
at :saw;mn, m mii«x from %.yﬁ&, 3»@.; M‘t&a &m foet
(Bxp. No. 18086C44-504 ¢ & ¢) :

d4) collections made on July 11 by Dw.A. Wilkes and H. Goppel
Douglas fir at an elevation of 3500 to 4000 feet on the sout n&ﬁ :
of Hission Ridge, above smuh, Be €y {Expe Hos z&aﬁ&w&s a & be)

#) colleetions made on aawt 5 by G R i&wpiag, e Go amma and

He Coppel from Engelmann spruce and ui;m fir tt ﬁ&im Leke, Be 6%3

'ar%miigs about 4900 feet (Exp. No. 18086044~

ti?m;ﬁnmﬁu#tmsgimuhnnmmm

mxm; at Vernon. Records were kept on rearing cards of all emerzences

 adults were pluned and labelled and , after tentative
mmmum, had been made of the Hymenoptera, forwarded to Bellev~
nations. In Nevember ;&1 dead Wmm

mwﬁ%;ﬁmmtmm¢m&msamnhﬂu

3%&3&%},, S«m&#tmu&lﬁ&mmwew}.#hﬂ#m

ificance. & appli ally to the Botanie Ureek rosd collec~
ﬁam and to the W mmtzﬁa frois Bolean lLake and pamz. collection
Msm.an‘

| ,_h‘ ‘W vials. The rmmz tm m ﬁm faw sets of uzmsm m

.
=
xi
l
,4
1
1

i

1
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Hioe host ;

. 35 93 128 34.06 56 43 99
No. host Mm M((m m.;) S %‘!3 29.79

2)  17.55

1 1 0.26 15 45
‘ 3

1 1 0426 9 6

Sws

2) 1.33
Wm Mﬁmm’ ymem
‘ ~unemerged 21)
, - dond ‘5} 1.71

. PEYR . h}' : '

oplect: m ox Glypta cocoons 5 2 mﬁx)
emm mh tenellus ox. Phytodie~
. : tus cocoons = 1
: ros verditer * ..
LR

eoecoon 1

i

3.45) |
3+43) 10435
3.45) |

20.00 20400

e g

Ty wmﬁm WM hy kwmwmaim‘



Date Collected
Stage Collected

s8us ox Glypta

e i



" Date Collested
Stage Collected
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1 ‘ ' spruce budworm were made in i.w ig
:tm ti ﬁm ’hm mﬁ‘ &; mmm with the M

mﬁt‘

m&rnm&mw~ ais

and &% a0 q.mm 37000 fusty 4% the $ine of mmm

host buds were just opening. The larvae were in the second and third
iastars and the majority were mining the buds. The m
glase jJars at the Triaity Valley Field ftation. 4As the differences ia
mmﬂam«mmm;mmﬁmmnmawm».
w&mrmnmhmmammmmmu

*

The other special collecti mmﬁotyh&mm
He Be Loech at Bolean lake on July 18 and on the Nonashes Summit en
July 25, m&ﬁmm§«zm{hﬁM}Mﬁm
and pupse and was from Engelmann spruce amé - ulpine :;u;mm*
nf&ﬁﬁmnmmmmmk ecial resevery co. :
(18086«C~44=152). The ilonashes collestion 5. Gs #4+423) was from the
mmm;‘kﬂm&ﬁﬁ¢m&ﬁ%f«iwmm
entirely of pupae. The results obtained from the two collections are
also given in Table IX. As the larvae and pupae from Bolean Lake were
reared w,,mmxﬁuﬁmwmmm. However,
sines what few larvee mumm«amwﬁmg
m&;:;mmmm;“ummm .

Por the purpese of cemparison, the results obtsined from the -
two collections mude at Belean Lake are given together in Table X.

was rearsd in




Selesn lake - July 18-44 Yonashee Summit -




3eCe 84413 ~ 15086-C-44-152

- (1) dmel, 532 larvae, 120 pupas .
(2) inel. 29 larvae , 204 pupse.

The wide difference in the percentage of parasitism in the two
- eollections id due almest entirely to the differenece in the time of
collecting. On August 5 budworm development wes so far advanced that
- very few larvae were present and the majority of these were sickly.

- which had emerged were obtained, thus inereasing the relative pere
centage of parasitism in the material collected.

: {3} Begular Ferest Insect Surv 1y Collegtion:

The parasite material recovered from the balance of the Forest
Insect Survey collections received in 1944 is shown inm Table X1 and the
xmuunmmmmmm:muummmma
sites were recovered in 1944 are shown in Table XII.
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mtcmm:aﬁh&mw‘%m&“xmrm“' tand
mm the spruce budworm requires two years to #W& its H.ft ﬁym»

The ineubatien perieds of Phytedietus ons e
covered in ;?“t sxpesed to outside Qmm ami, W m
incubated at T4°F. and 90-95% ReH. in the constant temperature
cabinet at the Vernen Laboratery are shown in the fellowing tableg

. tm: of ﬁmw kﬂs

-
1
1
3 18
2
8

meuim 2t Feb. '
Eamloops dist. "% -
mﬁa ddst. . .
liissioniit, Feb. 6 2
Botanie Lake . N
Botanie Lake Feb. 23 2

- 23
| 20-25
1 2334
13415 1519

&in days.

The difference in theiswubation peried of the
two lots from Botanie Lake is significant. Both lots had received
the same treatment up to the time they were transferred to the ine
cubator yet the incubation perieds of the second lot were several
' &upmm&m of the first let. These results woul

prolonged diapause, a faetor which needs to be considered
amammmgmmhmﬁkmunw

insect specimens.

&t all W m Wn July 28 m mﬁ 4.
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! XX This Hymenoptera is probably the commenest and
one of the most effective parasite of the spruce
mmamxma&m, As shown in Tebles VIIX and IX it was
recovered from all the special larval ceilections. Thousands of the
cocoons of this species were recovered in the mass collecting at
Lillecet, the species being particularly abundant on the HeGillivray
Falls area, but because of the early dates of emergence, no attempt
was made to keep a recerd of the number of specimens collected. The
‘adults were liberated in the field as they emerged. Other localities
from which the species was receversd in 1944 are shewn in Table XII.

. This species evidently m&titﬂ the firet instar larvae of the
host and 1% and Aps iiferanae were the only twe species of
parasites recovered from the special cellection of young budwerm larvae
uﬁ&&m?,i&tk&%mﬁ%&ﬁm&mﬂtﬁ%mﬁd
Skagit River (see Table IX). Dates of emergence of reared agm
are given in the following tﬁh.

Skagit River June 7 FParasitized larvag 36 July 18«31
Owl Creck " 15 Glypta cotoons 6 July 10-13
ite iglean July 5 Fara., larvee & ﬁuw 35 July 1224
Botanie Cr. S | s " 4 July 1822
Botanie lake * 7 " 4 July 22-28
Kelly Lake N " i August 2
iission Wt . T o8 39 July 19-28

_ Belean Lake * 8 - L 17 hug. 1-16
Honashee ¥t. " 25 cocoons 16 &ay %s-m 15
Bolean Lake Aug. 5 . 4

Urred m;wummmmmsm
te ' Glypta WW in xm are gﬁmx in
_j“"q‘;hmiﬁriﬁmatm*kk  8pec:

hh‘u m;h: of Scambus emerged hmiam&wmt&mfam A
ypta coccon eleo cellected at Bolean Lake. ALl of the above hypere
parasites apparently were recovered ﬁm: :&m—wzzmw cocoons .




U0 proetns Soliestod o5 Sule $F 6o Ahe Baoat Seay Ly
. . m the upm have not ;Ms been Mﬁ‘a ,

‘ mﬂiﬁm mmau ax xm budworm in M&M&
Columbia. The adults emergel frem the host pupae and were recovered
from material collected as larvae as well as from field~collected
pupae. The dates of emergence of reared specimens are given in m
following table.

e Seake N N Wk N 0 A N

OWl Creck  Jume 15
Owl Cresk  June 27 Puj
Ute MeLean July 5 [arvel
Botanie Cr. July 7 puPes
lidseion Mt., July 11

Bolean Lake July 18

Honashee Ut. July 25
Bolean Lake Aug. 5

84K 1o a8 000

o

L e
o

itoplectis sbesus: ‘xxis Ichneumonid is also an important parssite of
the spruce budworm in British Columbia. It has wide

distribution but was only recovered from field~cellected budworm pupae
which would indicate that it ic mﬁﬁy a true pupal parasite. As shown
in Tables III, IV end V1I Itoplectis obesus was slso recovered as a
hyperparasite of m fumiferange; ovipesition in such cases evidently
occurring through the eoce 'he dates of emergence of the reared
specimens of Itepleatis m are giwen in the following table.




Mt. Melean My 5 Mﬁ W fuiy 18-24 -

3

Glypta cocoons 1 July 18-24

Botanie Cr. July 7 Archips pupae 6 July 18-20
. s Glypta cocoon 1 July 20 |
Hawk Creek July 1 Arehips larvee & pupae 2 mﬁﬁm‘i |
Bolean Lake July Archipe larvae & pupas = 2 Augs T-9 |

 lionashes iih 3&3@' 26 Archips pupae 31 Aug. 725

Bl  Arghips pupae 14 hug.15-31

Glypta coccons 2 Auge 19

RO Like the mﬁm Wﬁm parasites, this
‘ spedes ulso plays an important rele in the control
of the spruce budworm in British Columbia. A» shown in Table IX it was
particularly effective this year in the Monashee infestation but was
net recovered from the Bolefin Lake ares. It was reared from both larval
and pupal collections as shown in the follewing table.

Owl Creek June 27 Pupal 5 July 20-25
Vermilien O ‘

cesing June 28 Pupal 1 July 24
Mt, Molean July 5 Larval i July 22

Pupal 15 July 1 wﬁi

Mission Mt. July 11 larval 1 July 2i
Hawk Creek " 17 Pupal 1 Auge T
Honashee ¥t. " 25 Pupal : 142 Auge 731

428 This Braconid is evidently a more msmmn
parasite of the spruce budworm thai the data
obtained in i?“ m& :.mw In connection with the Speekal recevery
ateles cocoons were collected on iit. lieLean and
“Une other gegeon was «mma from ﬁzﬂm, 3;6‘







B 73

rocera incrossatas The host larvae are parasitized by this species but
‘ are not killed until they have reached the pupal
stage. The puparia are formed inveriably within the pupal case. The

dates of emergence of reared fliee are givea in the following table

Lecality Date ,

¥t. Melean July 5  Pupal 14 July 1728,
Botenie Cr. . 1 Pupal 1 July 20
Hission Ht. * 1 Larval : 6 Aug. 4

Propegers erecta: This species also pareeitize the hest larvae but the
' o latter are usually not killed until afier they have
reached the pupal stage. The muggots then emerge and form puparia frem
which the flies emerge 8 to 14 daye later. The dates of emergence of
‘remred specimens are given in the following %table.

Logality Rate
ut. Melean July 5 Pupal 3 y 1%
Botanie Cr. . 7 Pupal 1 ‘July 20
Botanie lLeke " 7 larval . i ‘

usdremyia saundersiis Only a few specimens of this parusite were
‘ recovered. The species parasitizes the larvae and
the puperia sre formed outside the hesty in one instance the maggoet
~ emerged from the larva and in snether case, from the hest pupal case.
Adults were recovered on July 17 and 22 from material collected en it.
HeLean and abeut 10 days after the puparia bad been formed.

_.pegosensis: This Diptera apparently has a similar life histery
N as the preceding speeies, it pgracitizes the larvae
‘and the puparia are formed outeide the hest, the maggot emerging frem
 either the larva or pupal case. From 10 te 14 days is spent in the
puparia. The dates of emergence of reared adhlis are givea in the




M, MeLean July § larval

Botanie Lake July T Larval
Mission Mt. July 11 larval

1
1

Zenillis gsesars Only a few specimens of this parasite were recevered.

' . One adult emerged on July 17 about § days after the
puparium had been formed outside the host in the Mt. Welean pupal eel~
lection. Two other adults were recovered on July 26 from the Mission
Ht. larval collection. Lo \ ~

: fum aes This parasite was perticularly abundant on
spruce-balsam stands, Its life history differs from the preceding
diptercus parasites in that the eggs are laid externally on the host

larvae end the adults do not emerge until the following year. The
puparia are formed outside the hest. In many instances the host

was destroyed in the larval stage while in others, the maggets emerged
from pupal cases, usually before the end of July » A number of
puperia was transferred on Januery 17 teo the iacubator in the Vernon
Laboratory and emergence of 3 males cccurred in 12 to 16 days and -

of oue female in 19 cays at a temperature of T4°F. and a relative
humidity of about 90%.

" Biological studies of the sps

, & budwers in 1944 Wem limited to the
carrying through of the following rearing experiments of two~year life
cyele material started in 1942 at the Trinity Valley Field Statien.

Wm kmm&ammkum

) lets of 10 larvae sach reared in large vials in
(e) 2 lots of larvae reared in jars in the insestary.

The larvee used in these mimii were the pregeny of moihs reared
from larvee collected on Jume 14,1942 from spruce and balsam at Vermilien
Susmit, Kootenay Natiomal Park. ~



_ : ginally consisted of 15 larvae but enly & mw o
ﬁ?ﬁ the winter of 1942-43. One on balsam completed

its development in 1943, the meth, a male, emerging en July 2G., The
other 7 larvees showed very little development in 1943, 3 were dead by ,
June 17 and by July 2 the remaining 4 had respun hibermseula, Of these |
four, three survived the winter of 194344 and conmenced feeding about |
the middle of Way. One wes desd by the end of May but the other twe, B
one on Douglae fir end the other on spruce, continued to develep E
|
|

normally and reached the =dult stage on July 6 and 10, Both moths were
females. Thue from the progeny of two~year life eycle material, eme
specimen required one year t¢ complets its life eyele while two specimens
raguired two years under the Mﬁmim in the insectary at the Trinity
?ﬂhy Field Station. ,

: ment Mﬁhi%hm&uﬁﬁihaﬁ%oitm
- experiment not one completed i.u develc ‘

and only 20 were alive at the end of that season. £

the winter of 1943~44 and all but 9 died during or before mﬁaﬁ
the adult stage in 19544, ﬁﬂs on the nine moths recevered followse

4 _(8)+ As menticned in the repert for 1943, mertality m &I&st
' extremely high ia this experiment. Of the 175 la

ised, only 20 were alive at the end of the 1943 season. zamaxm
year, 1944, six larvae on ﬁwgiu fir and five on Engelmann spruce were
8t41l alive, Two of the Dei fir specimens were dend by June 1 while
4he other four preds woths, 2 males and 2 females, between July 3
and 10. Mcfanmmtmunmcwhytkmﬁmn
The other 3 spruce specimens reached the pupal stage and 2 male moths
mm, ons on mx 10 and the other on é'aig 15, The third specimen

S
S S POVONITRIR
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The results »rmgmmminiiuniﬁtﬁ“
M in previeus years. No significant difference was notie
ammﬁm«gmxusnammmm,ammm,
Engelmann spruce and tiﬁm fir, and the pregeany of material fres
spruce and balsaz apparently mw readily on Douglas fir.
The life cyele of material originating from twe ~year life eyele
‘areas may be reduced to one ;‘uy m;r favourable conditions. However,
s  suggested in the report for 1943, ths Trinity Valley m iﬁ
m; ently a transition zone with regards to the development axm
spruce budworm; a factor whieh w&wﬂaﬂy influences the result
dobained in the above Pearings. ;‘*mesmmﬂumu
‘been reared in one year at tkq ?ﬁgi& Station but one specimen taken
6a June 4, 1943 on Abies lasiocarps did not reach the adult stage
until July 13 of this wgr, m specimen which was treansferred %o the
insectsary did net develsy further in 1943 but instead spun a si
culum from which it did not emerge until May 1944, Thie year i :
developed normplly smnd pupsted on Junme 26,

In British Columbia the semsonal development of the spruce
budwors varies greatly between different localities and eves in the
same locelities. The differences are due tec climstic conditions, in-
cluding such faetors as latitude, topegraphy, elevaticn, expesure
and weather. Exam;les of extreme differences in developmont occur en
the one und twe year life eyele mrees. Variations in.ibhe seme
locality are te be found on the slopes of mountains such us en ﬁh
licLean at Lilloovt and lission Wit. at Skklalth where the saes colle !
for psrasites was done in 1944, On sueh slopew, the higher the QW
tion the Jater the meausonal development of the budworm. The comparative
development of the spruce budworm at the time the special parasite
collections were made on the different areas in the Lilloset distriet
was indicated by the proportion of larvae and pupae obtained. The
figures are given in the fellowing table:

m;.ity #levatiors Date of

_collection
&Mn Cresk Foad ma July 7
e gﬁm « 5
3**"*‘** e il "1
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Developuent was parficularly reta at aoicrﬁe b e
with that at the same or higher elevatie: gpovs o g

as on Mt. MoLean and Mission iit.

‘The difference wae largely due to topography. Whereas the Mt. MeLean

and Mission Mt. Specimens were from south slopes rising mere or less

uniformly from an elevation of 800 feet. Botanie Lake lies in & basin

surrounded almost entirsly by high ridges.
In view of the foregoiug observations, & study of the spruce bude

worn material received at Vernon through the Forest Insect Survey has ‘been

made in an attempt to determine the comparative sessonmal development
of the budworm for the different areas from which the material me
received., If it proved peseible the infermetion would be useful
should we wish to make special collections on any of the areas.

Factors considered in the study were the number and stage of develop~
mont of the specimens received and alse the detes of moth emergence of
the lmmature specimens transferred to the Trinity Valley Field Station.

Eerly and late areas eould be recognized but in the majority of ‘the
eolleetions the number of specimens and the lecality data were im-

sufficient for more definite conelusions. An interesting point observed,
however, was that the moth emergence period for material from a ,
known two-year life eycle mrea in Kootenay Natiomal Fark coincided closely
with that of waterial from some of the known cne~year sycle areas.




£.30.09=3 -~ Lareh B¢ wfly i,.ﬁ'., A phcra erighsonii
(Hopping, M¥sthers, Morgan)

Examination of larch stands in September, between losmer, east
of Fernie, westward to the Ckanagan Vslley, indicated a very drastic
reduchion in the sawfly pepulation. 411 larch stands appeared to be
ia uxcellent condition except in the Flke district where the effects
of .& drouth wers evident. Here the foliage started to turn colour un=
usually early. .

In all stands examined between Hosmer and Nelsen, curled shoots
were difficult to detect and fresh coccons were exiremely hard to find.
Curled shoots begame mers evident in the Slocan Lake region but ne
‘noticeable defeliation cccurred. The only apparent defoliation was found
in the Arrow Lakes Valley whers a few tress might have been termed
‘medium’. BEven here the majority of the trees had the full complement
of folimge. It wae possible to get cocoon samples only in this region
atd at Trinity Valley, that is of sufficient size to give any indleation
of the amount of parsaities, , |

The following table gives defoliection records on sample plote
s.nce their establishment in 1939 -

Flet lo. Degree of _
o , Attack.
1, Grey Creek none
light
wedium
heavy

#

2, 6.0 mi. K. nene
‘ Creston ligat
asdiun
heavy
dead

Lauwaaggﬁsﬁgkjﬁiéﬁg’l
' arvaggaikgkwﬁiéfca fj‘

e

3. 30.6 mi. none
£, @ranbrook light
' medium
heavy
dead

ZSeole

BhoosEphocrafloos

Blo 2y

o
_waovnggkmam$%mﬁzag&

,
;y
I
|
I
|
i
1
¢

|
M




Plot  Ne. Degree of Attack ____Number_

4o 4,0 mi, none
We. Crahbrook light

501- E. ond aone
Hoyie Lake light
‘ mediug
heavy

6. 22.4 mi. nons
W. Cranbreok l1ight

- mediwe

heavy

7. 11:? mie We aone
Cranbrook light 19 3
medium 13
neavy 34
dead -

oo o

%
%

8. iof mi. W, “&Sﬁ

9« B&locA® Leke none
Golf Course 1light
{edge) medium
heavy

3

10
1

51 16 3¢

T

2 26 cut to clear roadway.

, The trend toward lighter defolistion is readily seen in this
table bui as to whether thie will be maintained remaine to be seen.
The following Table gives the data on cocoon samples ta&aa in 1944.

ﬂ‘mwﬁa

TR |



LARCH SAWFLY MORTALITY IN COCOONS.

O oy Date  Date  Total  Ne.
| E“"“m"‘“ collected examimed  no. 1944 healthy
- i i €0COONS COCOONS 3 ryq

Trinity
Fie X=b X-13 53

53

| 48
Trinit x-31 s
Field | x-30 and 187 2 3¢ N

35

25

Station. X1-1 4 n ‘ : :
_ 3 13  umx

L B O
LU A
sk B

A comparison of these results with the table in the 1943 Annual report shows that parasitism by
Hesoleius at the east end of Whatshan cut-off has inereased from 561 to 621 while ne remained
about the same. At Trinity Field Station Hese) ¢ius increased from an average of to about 26{%. Tritnep
tis were recovered in this locality for the first time, in about 5{ of the 1944 ceccans.
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ﬁat;riul remaining after tnnlya;: ef :aaplta from cocoon
1eit collected in the fall of 1943 were placed, free and dry in Jelly
jars covered with cheese cloth. These were kept in the field station
insectary through the winter and the following summer until emergence
ceased. The following table shows emergence from this material.

Aw19£3m“s‘-$1‘**,, RASITES

Flot 6 mis Be 1 mi. B,
I Needles Elko.

61 6% 63

‘ 1; 13 0

210 65 2
7 cocoons 2 cocoons 1 coceon

5 31

- Examination d‘ remaining cwaaai after m&m& gave
the following éatu:

. 16 cecoons (19432) 4«@ mﬁy kmq

5 o L] w u

i " . soft " .

(1&422) ol moldy " »

1 @« k] m " P‘“

;_ ” " L I !ﬁiﬁ!ﬁ

b T Messlst larme

3 | pupae

i " " " adult

1 : : - pupae parasitized by Irit.
g . i‘::m;wau:;umwaymt
T " empty with Iritueptis emergence holes.




3 eoe

b4

ons (19437) dry  sawfly

3
1
1
1
4
2
2

coconms (1942) dead ~moldy sawfly
(1943) - . *

£ 3

8
1
16 : (19437) : g "
: -
30, o
2 » {alive) .
1 " (Q&i)
1 " (1944)

After eliminating moldy cocoons from the three sauples, the
parasitism by Mescleius was found to be:

Flot I == 34 per ceat .
élﬂit Hew

Needles 63 * v

lmi. B,

Elko == 56 = *

' This compares with parasitism by lescleius of 54, 58 and §5
per cent respectively for samples from the same lets examined the
provious fall. In the case of Plot I and the Elko lot this difference
is statistically significant but the difference for the Needles plot
is not. The significant differences may be dus to the fact that dead,
dry larvae were included as a basis for figuring parseitism percentages
and possibly these should have been eliminated since no examination was
made to see if any contained Mesoleius larvae in the dried sawfly larvae.
In the Needles plot there were only 3 of these dried larvae wherséas in
the other two plots they were quite numerous. At the moment, this ‘
seems to be the only explanation for the discrepancy.




Larch sawfly investigations conducted by the Vernon Laberatoery
have m for several years m presence of two rhythme of emergence
of the parasite % mthredinis Horley from cocoons collected
in the full or spring idely separated areas of British sam
eu :wmz occasions the WC of its sawfly host, Pristiphors
erighsonii Mtg., hus exhibited the same phenomenon though t idence

uch in this case has often been wedk and rather xmmw The
eccurrence of two emergence flushes of both the parasite and the sawfly
was first reported iam July,1943. in examinstion was then made of data
presented in previous reports and it was found that ﬁam had ogourred
several times sﬂw %o that year. ,

mmmmwmwmmfmmmw
sented by H. B. Leech for the year 1936. In that year Leeck collected
34441 apparently sound cosoons in the Hosmer area and 3,313 from the
Upper Elk River area. Both places are just wﬁh of FPoernie, 2.C.
The. Hosmer lot was collected on 2, Tand 8 imm;,wn
(960 cococns), lay 13 i 953 eocoons), Hay 23 (331 eogoons ), Hay 24(569
m},wm 21, mms . of these were found
%o be eupty and scardod. Byyor . River lot was collected
on ay 9 (XJMM); Hay 11 (xm& mm}; and Hey 18 (756 covoons).
Of this collection 125 were found to be empty and were discarded.
These collections were placed in two cages at the Lizard Creek field
station for emergence of sawflies and parasites. Graphs 1, 2, 3 and 4
show the emergences as plotted from the tables presented in the Annual

Report for 1936.

mmmmwummxwzn:»umaam
definite flushes. Adults from cocoons collected in the Hosmer areas
(my&l}mwm@iamﬁa%rhythummiémdcmm
until June 10. Three sub-flushes wers obtained in this rhythmy ¢
mﬂmu;ﬁn&mmwmﬂ adults smerged, the ses:
June 4 and the third on June 9. Mmmumm‘mmﬁn
only one adult wae recovered. The second rhytha commenced en Juae 23
and lasted until July 1. The peak of this rhythm occurred on June 26
when 26 female sawflies emerged. The two smergence rhythms are also




wmkm%wmﬁvahi{mi}wﬁhwmnﬁng4
evident. Adult emergence from this materisl began on Hay 17. It is
considered that the firet rhythu continued until Jume 11. Several
flushes are shown in this rhytha with the pea k ccourring on May 30
when 20 adults emerged. Four small flushes amounting to 1l specimens
~ took place between June 12 and 22 imclusive. A definite sesond
rhythn comuenced on June 23 and resched & peak on Jume 26 and 27 when
50 adults emerged. This rhythm tapered off guickly and ceased en July
1. B8ix days elapsed without emergence and then sncther flush of 17
adults was sxperienced beginnéng on July 7 and ending on July 9. These
examples of larch sawfly emergence rhythms are the most outstanding
wmmm after 1936,

hredinis alsc showed two rhythms of emergence in
both «mﬁ mln'ﬂ,mhuuﬁu (mwﬂ“‘;
Emergence of male parssites from the Hosmer collection (graph 3) began
on June 4 and reached a peak in the first rhythm on Jume 1l4. At the
most, this rhythm extended to June 21. Except for two adults the second
rhyths was esparated from the first by nine days. Emergence of the
seeond rhythm commenced en June 30 and did not step until July 22.
Female recoveries from the same aree wers first obtained on June 14.
The extreme limit of the firet rhythm is considered to be June 27.
The second female rhythm started on July 1 and ended on July 22.
Similar rhythms existed in the zaterial from the Upper Elk River area
{mﬁnmmml;mmwaﬁmmmﬂn
very « In this case the first male rhyths extended from
June 4 to June 21 while the second is believed to have begun on June
23 and énded on July 20. The line of demarcation between the first
and second female rhythms is not very evident. The first rhytim
originated on June 12 and is considersd to have terminated on June 29.
amaeunmmmmaammw;zmzm

&cmum«“cx;mmmmww%mtamu
any evidence of swergence rhythms until 194l. In the latter year
¥. G. iathers He Be Losch, ussisted by Forest Ranger Falethorpe
and Asst. Fanger Jeffries, made two cocoon collections near Hew Denver,
B.C. (me collestion of 3,198 apparently sound cocoons was made April
17 at an elevation of 2,600 ft. above sea level on the north bank of
Carpenter Creek at Three Forks. The second collection of 2,541 appar~
ently sound cocoons was made April 18 at an elevatien of 3,000 £%.
above sen level on the south bank of Carpenter Creek above Alame. The
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cocoons were brought to Vernon on April | smwmma, m,
and placed in Jelly jars, 100 to each jar. Between April 22 and ¥ay 6,
tmymﬂkmm“wmm%ﬁmmwﬁnwﬁmm:a
after which they were placéd in the insectary thers ‘

The emergence data for these Mmﬂm appear in the 35&3.
Annual Report. Both collections showed two rhythms in the emery of
.the sawfly and the paradite. Rmﬁm&%m&aﬂhﬁrﬂﬁﬁw
wtxﬁnﬁrhﬁ&;

mrxmmu:m:mxmmmmmm
 made at Three Forks is believed %o have ended on June 23. A second flush
‘comuenced on June 16 and resghed a pesk on Jume 27. The flush ceased
on July 8. The Alame material produced the first adults onm lay 6. A
peak was reached on iay 20 when 1355 sdults emerged. This first rhythm
finished on June 5. 1&%%%&3&;&%%%

to July 4.
g&m escleius emergence were obtained in beth sexes.

The first rom the Three Forks collection originated May 27,
mmmzma.mmﬁmmmﬁm«amm

4 definite second flush began on Jume 28 which lasted until July 13.
the female rhythms from the same dellestion are net se definite, It is
thought that the first rhytha extended from Juns § to 20 and the second
from June 22 to July 13. Comparetively few iisscleius ﬁu&tﬁ wers mm

mmmmm«mMmmh
emorgence existed in males and females.

Emergenc m#mmmmwnmm
again in 1943 from samples collected in the fall of 1942 by O. R. Hopping
- and C.V.G. Uorgan. MW&@&W&%M%&&M
in the sawfly areas of British Colusbia. Although coliections con-
tained s Pelatively sumll nusber of cococns it was in 9&3 mtmmu
n:m&uwhmﬁmma%hmuﬁu ¢o rhythus.
ammam*mmwmmmhﬁxmmm
the details of emergence rhythms will not be discussed. m,»,nw
be stated that the time of cocurence of these flushes varied somewhat he=~
mmmm«mm C




mzmmww%xW£mthMMmm
information on the occus end to determine if the
m&mmmaé’mmmm ble for this occurrence in
previous years. On Sept. 17, 1943, G. mmmr.s.-w
MW)&;M;‘MW‘%*WW;:&»

Whatshan cut-off, E. end, B.C.". Five hundred cocoons of this sample
mﬁmmammarmmmmmmnﬁm
m 127 field etation in the follewing sanner beginning Sept.

Lot.lw= Cocoons placed in s jelly jar without soil etec. and left in
inseetary for smergencs in 1944.

lot. 2« mﬁmaﬁuughrnwm laft in insectary
for emergence in 1944,

Lot e3e= mmaaaméwﬁmm;mqma
insegtary until Nov. 1,1943, when they were placed in an over-
wintering chazber, mﬁ%&iumyam&zw:#
SHOrgence.

Lot.4== Cocoons treated ss in lot 3 but placed in seil in a large Jar.

Lot J=- Covoons placed in sell in a wiree-scrsen cage 12" scuare and
7 2" deep, which was placed in duff 1" below the surface and 3'
away from the trunk of a larch tree on its sast side. On
June 2, 1944 the top sereen and the 1" of duff were removed,
and a large cheese~-cloth cage placed over the scresned cage.

" ancther collection of 1,33¢ wmt;:mmmm
m&%ﬁﬁ&ﬁa’iizg 1943 by G. R. Hopping and H.B. Leech
froa the same locality as the sbove. Beginaing November 18, 1943,
658 cocoons of this collestion wers designated and treated at the
Trinity Valley Field Station as follews:

LI iiﬁmmﬁaﬁbuéﬁlyénﬁ%aﬁmnﬁ&hﬂ
©inm insectary for smergence in 1944.

W 2owe i&mg&aﬂh»&lﬁgmﬁﬁmmmm
whole placed in duff between two large larch tress north and
south io line. Fo deciducus trees which would give much shede
wore near the area in which the box was placed.




b 81

Wel == 225 coccons treated as in ¥ 2 but the bex of soil ‘
MmM&maw&Mtdamwmmﬁ
deciducus trees were growing and which gave much shade over
the ares contaiaing the box.

On June 2,1944, the top seresn of the boxee of ¥ 2 and ¥3
were removed and replaced by small chesse-cloth cages. '

, Wﬂmw“smm:mmﬂmaywuy. “
&: the coccons contained a relatively high ﬁlﬂm of jesolel
hredinis, few sawflies were recovered. It was impossible imm, ’
' mmiuimmmmmwmm ,
In several cases comparatively large numbers of issoled
The results of these daily recoveries of the parasite sight
thmum&amukmmiﬁiﬂahhanm«é
against the date of emergence (graph 5). Besides showing the amount
of emergence at any particular date the graphs also give an indication
of the influence of different cosoon treatments throughout the winter
on the emergence in the following spring and sumasr. Hhythms of emer-
tence were obtained in all lots, either in male or female, or in both.

Lot 1 showed two rhythms of esergence only in the female and
even here the tendency of a sseond rhythm was not strong. The firet
rhyths totalling ten adults ceased on June 28. Fourteen days later,
an apparent second rhytham began but only two adults wers recovered;
the first on July 12 and the second om July 22.

In Lot 2 twe rhythus of emergence were obtained in the male
and female but in both cases the first rhyths wae small. The second
in the male was separated from the firet by 17 days and in the female by

21 days.

Lot 3 showed two strong emergence rhythms in both sexes. In
wmm;wmtmmwwmmmm
separated frem the snd of the first by 25 days.

Ium&ssiacmiurﬁiwxianmmmmmw
tained only in the male. A peried of 24 ¢ thyoﬁﬁtimﬁmgm‘
betwoen the first and second male rhythas. rhythms wore cbtained
mum:muumhmmmagxwwhm
very weak. -

In Wl the first rhytha of the male stopped ou June 26 and a
second began on July 2. The female second rhyths ie considered to have
started oa July 15, that is, five days after the end of the firet

-




¥ 2 showed two strong rhythms in both sexes. In beth, the
first and second rhythems were separated by 15 days. ,

mmawmmmm;mmamtmn
these were not so definitely separsted. In the male the firet »
ended on July § and the second commenced 13 days lster, om July
,mmtﬁtWMﬂwmﬁm%wénmmmm
m#&l@ Ge

In mlw&w it is evident t?at the varicus treatments of
cocoons th wut the winter did not affect appreciably the existence
ttmihmmqmukw such rhythms exist under
natural conditions. It {s also concluded that these thythme are not
mwmtmnuﬁmﬁmémwﬁmmmﬁwmm
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timt m fu& :t m 13». m fc‘ lowing imﬁm m fm;*

, on tki« mxa wm*m; of wkfi; 35 ﬁaﬁnﬂ a%z
‘ Amamwmm,mwmmm than 8 iaches in
ameter and it would be impossible o ;rﬂﬁﬁi&wm%mi&
broeds in trees of tm size,

The entire lower

1phur Mountair portion of this area between %I
, ~ base line and the Cave and Basin road was care~
Nk W enzg 5 green infested trees were found, % ¥o of ¢
8mmzav .metmmmmm;

« beetles ito that spet. m area geners.
i:mmmmhamzramy co ;

ount mtcmamnmmuam&%mﬁ
by strips but by a general examin m t!‘ trees
twoen M& m and Banff tm&m In one section several 'red:

m&mwmﬁunmmnmim
' on part of this ares. On strip 4, about 20 green

,mm«;mmtmmmmmnwzm On strips

5”2&%%%&%%%%&%&:%&%%

o
o
|
!
|
|
I
|
|



of the attacks had been drowned out. Thers is evidence

bark beetle population on this area.

, ie Area: Several sﬂm of red-tops were examined on this ares
‘ as woll as strips 55 W. and 74 W. Forty-seven 'red-
tops' were encountered and 19 green infested trees. This indicates a

reduction in 1
thaﬁwﬁmwmemc
might turn dry agsin it would be at least
tiuen&irmimmmﬂmum

ation but bark bsetles gﬂmmgu on this ares

‘However, even though seasons
two years before the infesta~
the contrel work commenced.

vaw Mtes mmquwmammmhim
ummwz.&mmmwaam;mm

of irm “bthsﬁ m‘ta ﬁs‘m tfr and the

To summarize, it may tc stated mt th m beetle p

appears to be declining on all areas
ytion of this area ne %ﬁﬂ% m m
winter 1?“*3&&5*

Mummmtu

) m found iﬁr&; i&;
mu

Cruising of the Brewster Cresk ares vas completed on November 11,

im 360 aeres, 30 ‘red-tops’,
covered. The treating work w

nmmmam;umam«mam»uméﬁm”
%miﬁ?&gamlﬁmmm

Mest of the trees on some of the sample phtu mamm in the
Kootenay Fark infestation have been removed by clearing and salvage

@mﬂm:

ms m“immm-ntﬁnﬁﬁ. Of these 23 are

green and the remainder dead. No
mﬁftumminimiy

m.suamm«

Lons.



remain mm on this ylﬁ &f 1&3&& } are
M a&‘ t&n& were wmw in 3% X

Plot s W Sress bave Deen removed feek
S remainder 169 are still standin as.ﬁ %&a ﬁgi mu
of these were freshly attacked by D. monticelae in 1944,

g fm& ﬁm Wm ia z‘}ﬂ‘ -

data for this siace S:isi establishment is given in fol

takios

Year . Desd Rrean T et atis

11 1 L1 20 24 3 60
12 1 183 5 16 4
194 13 27 8 a3
1944 28 3040 e 18 a

e & 8
‘o o © o i
* © ©o o

ot _IX: %&miag mﬁm have mu& ml; t !‘u m 'a
~ table %i‘t“ im %%; on m trees.

Flot ¥IiIrwas not invelved in clearing and salvage tmi%ma Full
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The fourth site s 12 miles in a direst line east and a little

south of Kamloops on a gradual slope with southera exposw : ,
Ymmny highway. Little, if any, logging has oceurred here.

Wiy Procedurss Ium# cores wers secured from 5 ponderesa
ouglas firs on each site. These were placed immedia diately

into glass tubes plugged with cotten for transporation to the laboratery.

~There the cores were shaved off with a raser and each ring, ineluding

- spring and sumuer growth was measured with a bineocular microscope, :
- using a micrometer dise in a 10X oeular and 40 mue objestive. leasure~
- ments were resorded to the nearest hundredth of a millimeter and later
- reduced to the nearest tenth for charting purpeses, After recording

the ring measurements, the cores were vemented inte grooves in bireh
bleekss Five cores were mounted in each block and polished with the
finest grade sand paper. The rings were then measured again, correce
tions made and the trees of each group cross-dated. Cross~dating
was also possible to some extent between the trees of different groups.

__ In order to determine whether individual trese showdd
correlation with precipitation, the trees of each group were charted
separately with precipitation using absolute values for beth. In
many of the trees a corrclation of growth with precipitation for the

period October 1 to Jume 30 of the following year was found. Various

other intervals were tested but no other interval showed any apprecia~
ble correlation with growth. For example, in the Douglas fir group
from Merritt, four of the trees showed a growth trend in the same
direction as preeipitation for 32 out of 47 yours using the peried
indicated above. Some trees taken individually agreed in trend for
38 out of 47 years. , , ; .

~ The age of the trees averaged about 150 years, although the
exact age of some could not be determined because the core missed the
center or failed to reach center on a few of the larger trees. ;

In preparing the mymm;t&: growths of trees
in eash group were averaged for each year and the peints on the

growth trend curve determined by advaneing ten year averages by one
year at a time in the same manner in which the precipitation values

thus readily compared.

Tt may be neted from the chart that thres stationse=Penticton,
- Princeton and lierritt show marked depressions in precipitation for

were charted. The trends of both tree growth and precipitation are

. [
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2336 to 1;33; A mwgm&m i&Mm in tree mk ;x indiecated

for the same period both in ponderesa pine and Pouglas fire. It is

probably significant that nearly all of the bark beetle outbreaks in

the Interior of the Province oceurred during this drouth period.

The same coincidence of drouth and bark beetle @iim has been found

in the majority of cases in western United States. In faet there is

 considerable evidence to indicate that the drouth period indicated on
the chart extended over the entire western pstﬁ of m m%m

with thﬁ mwyﬁ&n of coastal wet belts.s :

If there is a trus correlation between bark bestle mw i
4in the pine stands of the B.C. interior and dpouth then it is pro~
|

bable that there will be no major epidemics until another extended
drouth period occurs. Although the rings on nearly all trees were
measured back te 1835, growth curves have not been prepared furither
back than weather records (1896 for some stations)s Consequently

the regulerity of drouth and wet perieds as reflected in tres Mh |
bas not yet been investigated. For this purpese the trees used were b
hardly old enough to shew a sufficlent number of fluctuations to
indieate regularity or otherwise. It is also probable that trees
more ssnsitive to precipitation fluctuations can be found. Lo

Dr, Edumund Sehulmann of the Tree Ring h&aﬁoﬂ;
Mxm, visited the Vernon Laboratery in the summer of 1944 asgé m
ks provided many helpful suggestions with regard to growth studies.
 On his trip he found some ponderesa pines near Kamloops which are
highly sensitive to precipitation fluetuatiens. It is ;m to
inupﬁai: these trees further, wﬁém&aﬁy with reference to
regularity of drouth perieds. If the syziimsm’mﬁm and
conforms to the 23 year period recognized by metesrelogists, t‘i
would imply that the weather for the B. C. interier has rever
the m. tycle and that the peak years of this phase have not m
.red. This would mean that we probably have 8 or 19 M M
:wﬁu mw gariﬁ ef high bark beetle epidemic f eney oo .
‘ ; m:xmimkmh
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In 1943 enly 4wo eyg masses were obtained from adult material

which had been reared by inbreeding from stock taken neer Otter Bay,
Okanagan Lake, B.C. in the fall of 1939. No larvae hatched from
_ these eggs in the spring of 1944. The death of these eggs, therefore,
‘brings to an end the gemeration rearings of this defoliater. The
cause of daath of the egge has not yet been determined but it is ,
believed that a virus disemses may have been responsible. This disease
has besn present in all gensrstions, partieularly in the larval stage,
since the original stock was taken in 1939 at Otter Bay. In that year,
the infestations m-t%ig in the North Okanagan Valley were destroyed
by the wilt diseass. Since then no infestations of this inseot have
been knownio occur in this territery.

The enly knowledge we have of how the Tussock moth has recovered
in the field from this natural control factor is that of the Forest
Inseet Burvey. Between 1939 and 1944 only one repert was received

with respect te this inseet in the Okanagan Valley. This repert consisted

of one larva collected Jume 20,1940 at Lurkin, B.C. Seven days after
colleetion the larva died from wilt. After 1940 no other reports were
received from this territery until July 26, 1944, when one mature
larva was taken just iiW. of W. Hall's place on Pleasant Valley road
&t Vernon. i female meth wae reared from this larva on august 28.

Only three reports of Yotolophus pseudotsugata have been re-
ceived from outside of the Ckanagan Valley since 1939. These were all
taken in 1941 as larvae; one from Barriere on June 30, one from Pemny
on July 1, and three from Kettle Valley on July 7. The Barriere larva
cocooned on July 22 end a msle adult emerged on August 18. The larva
from Peuny was inflated. Two of the Kettle Valley larvae died in
the prepupal stage, apparently from wilt. The third larva from this
same locnlity was parasitized by a dipterous larva which alse died.




101

* Years 1944 |
aboraterys Triaity Valley !‘itu Station (Vernon, 3.C.) mmarz 6*?ea.ﬁem

Sta. ﬁmiu ehumtim
1. ?irwk mﬂm:s sam roung—
" . - » Hay 16}0n maturs trees *
First staminate flowers |
shedding polien Datum not available
Terminal growth completed|{ July28|Fourth week of July
2. | Pinus contorta |{Terminal candles §" leag , :
latifolia & lateral " Hay 4jCnly on young trees
: Terminal 1" " -
v on young treas Way 12)2" long on tr;;:h 50°

Arst bud-sca%es f hed May 1}.
shedding 9@1 m | vay 27
First needles ted

in bund)

{Terminal grewth co ~ Augs 5|First week of August
0ld needles ning Aug.20 '

014 needles Septed |

3. labies lasiocarpa {First mnza :kﬂ May 4]
First stominate flowers

shedding pellen {Datun m available

gmm 1/4* hmg

4. 'ﬁ.nm cecidentalis |Fis :
Needles separated in bud
Heedles {" long on young
| ¥ lng 0.7




{Phenological Oht-amtiea)

69&&3 #agadoﬁtit

E‘irat flaw& epen
104 flerets open
25% florets open
First fruit ripe

104 fruit _ripe

11

anliém canadensis

First flower epen
Flowers common in region bﬁ% flowers aptm
70% leaves turned .
| {1007 leaves turned
12| Bpilobium sngusti~ |First flower open
: ttl:iu Flowers coumon in regien
Abies lasiocarps | sw&ueaiu apl:lt\ & m
Acer glabrum ﬁrai baé«teulu ugl&.t & opmlApr.

Achilles lanuless

20% flowers open
| 95% flowers open
Leaves 11" long

| First leaf fully expanded

 Tree haflen

| First flower open

100% flowers open

e
| Anaphaiis umr%«

Alnus B8P«

First bracts split open

; %P’ of luvn Just preww

*ai A

Wuﬁw&iw am&}ﬁg kuf k t;pmm

Leaves 3"~ 3" long

{ Leaves fully expanded

 First flower open
90% flowers open
1004 flowers open
!ﬁ‘it, mu !iﬁ.t

mm




| (rhenological Chbservations)

‘ Agﬁl&g&a formesa ¥ ret f&wgr open Juagj
faralia nudicaulis Ppetiole 15"" high f%ityﬁ 4 Lomru nit yet
Leaves 2" long s HMay 12 | Not faliy X pa
rst flower open May 30
Jum 9
mteﬂaphylm
uva-ursi
Berberis aqui-
foliuwm

Betula ccciden~
talis

‘u&*tulu &Pli‘k & am
ips of }.nua Just pretruding

Galypso bulbosa

Carduus arvensis Prst flowsr eopen mn
Ceanothus ungai-‘ ret flower open June 4
neus flowers open Juns 8
$0j: leaves dropped | Cete 3
Crimaphila umbel- Leaf buds 1/4" long Hay 4
lsta rst flower open July 1
flowers open July 8
E ‘ 0% flowers open | Juyal
{Clematis columbia- 00% flewers open 1 Hay 19
Cornus stolonifera first flower open June 6
TCorylus californica ptaninate ,%gg;“‘hﬁuu Apre2l
Leaf buds 1/2" long Hay 4 Lpaves just beg.
,eaves 1" long May 124 ta ﬁg;“n;;ndaﬁ
5% leaves dropped :zeg;za leaves turned




(?hméisg&ui a‘eservﬁiem ) | 104

it e S R s e e ?‘.mvz,.;."“..,.m.u.v.,..,.;mwh..ﬂ,..(;;,.v,.,_;_.mmb;.,.%.«5M.., s ——

Sta. S?amas ~ jopservations , bate | ﬁmr&;
Jisporun i%rsehyenr» rirst flower agm‘ - pay 2 1 | g
pus 0% ﬁwern a;ma iay 4
fragaria sppe kﬁtflwwapsn :‘y ,1
‘ 0% flowers open day 12
154 flowers open ey 19
ook fruit ripe jouy 7}
fathyrus ochroleucus }s‘&.rs't flewer open June 1
{ilium parvifiorum |flants 6=-12" high May 19
Flower bmfia 1“ lrmg Pune 8
innsen borealis June R
var. americana ‘, L :
Lonicera ciliosa May 4 [Not fully expanded
o ; §ay 12 ) -
Lonicera involuera~ |F ret flemr open Nay 1!
tum 100 flowers open Jure .5
fonicera utahensis rst flower open “jvay 1|
, 5% flowers open tuy #4 Leaves 1* long
5% flewers open usy 12 peaves fully exmﬁcd
First fruit ripe June 13}
504 fruit ripe June 17
upinus spe First flower open Juve 6
‘ v = , >. M’ a
yeichiton kamtschat{’0e flowers open day 5
cense l@ﬁ;ﬁ flowers open uay 18
&ehyttim myreinis= 25}% Flowers open Hay 1 T
tes 75% flowers open vay 51
Hew grev%h 3/ &" long siuy 12
- 110 M
|Finus sonticela Terminal candles & ° long
: & ia‘kaml candles 4% " |
?emal eaaéhs 1* long
2% leng
rs , rated
| |t opatienatie”
{Fopuius tremuloides | Leaves 1" long Wiay 12[Not fully expanded
] m% leaves drepped. “e‘t .23 w&;% turned
s 4




?vyaiua iriahugarpu~

m: huﬁﬁi 1*3‘ lang
9074 flowers shedding

~ pollen
Leaves fully expanded
A s drepred

i Pseudotat taxi-
fa?ﬁg

?irat bud~soules shed
First bud~scales shed

&Qﬁ?&lkﬁazﬁ beg=
inning to uncurl

ﬁhy 12 Paly on very yﬁung
May 1€

0 %atara grcas.

Pyrela secunde .

First flowers open

June 24

50 flowers cpen July 8
o : 100% flowers open July 21
Ranunculus &p. Firat flower cpen June 14
Ribes lacusire Leaves 2" long ey 4
First flower open May 12
, 50 lemves drepped Gete23 94 turned
Ribss sasguineum First flowers open Vay 14
Rosa melina Budeseales oplit & open Aprell ;
- ' Leaves 1 " long {day 4 Pust beg. to uncurl
Leaves 2" long day 12 fot fully expanded
First flower open June 6
: 95% lesves dropped Oct.2)
Rubus parviflorus First flower open Jume 11
1&9* flavcrt apau Jaly 5
Rubus viburnifelia Lsavxs 112” loas fghy 4
Leaves fully expanded uay 12
- Pirst flower open JJunels
Salix spe Bud-seales split & open Apr.ll
Leaves 1" long Hay 41 .
Leaves fully expanded Hay 12 Jlew stems 2:" long
, , 904 leaves dropped 0at.23
Ghepherdia canaden= | 60 flowers open iay 1
sig First paired leaves se-
parated day 3

Leaves 1" long
'?5% fruit rigu

Emilacena racemosa

?lna%a 4“ high

flante 15" high
First flower open
954 flowers open

Jﬁly 6 ;

Hay 12
#ay
June 8

Hay 12 liot fully expanded

y 18




{Phenological Chservations)

sgimu huxdn Leaves X" lm
Leaves fully expanded
?‘irst flower open

ﬁ:wnra epen

ﬂmt V flower ‘am "

Mot fully ia@aaéad |

Taraxacum
officinale? %6% flowers n;»n | |
Taxus brevifolia) ! ?ix*ﬂ ‘B&lﬁlﬁ mm B
Tragopogon pra= ?irtéb soeds ripe und
keunsis — spreading duly ]
Tsuga hetero~ aaﬁwwssln w&it apen Hay 12
Vaceinium meme |Leaf Ma 1/2* loag | day 4 Leaves just beg.
branaceun to uncurl
Pirst fruit ripe July 3
50% fruit ripe July 8
; , 13005k fruit ripe July 21
Vaceinium ovali- 5% flowers open imy 5§
folium ;m% flowers open Hay 12 Leaves 1" long
but not fully ex-
panded
, 98% fruit ripe duly2l |
Viburanum pauci~
Viela adunca Hay 2

Viela glabells | Fir

pi zappearance af &intar'; mmp in open
" forest

anu
?f‘ 21

Last spring frest

day 11
First fall frost

aiﬁ 27

First snow to fly in air
First enow to whiten ground lov.2l

Hov. 1l.




Date  TIime
Hov. _&3 11100 A.i.
Hov

Neve2d9 103130 A.4.
Dec.8  2:00 P.M.
Dec.2l 2:30 P.M.
Jan.104410:20 A.N.
Feb.l 10:00 Aldie
m«w 10300 A.¥.
Har.7 1@%@ P
Apryl 10300 A.M.

May 1 11:30 A.H.

1&%3&3 A,
Hov.1l6 10:00 A.M.

42.0
42.0

32.0.

33.0

36.5

41.5
43.5
48.5
60.5

63.5

1340

31 5

40.0
0.0

63.0
72.0

05"
2.0
2.0"
12.5"
11.5"
17.5"
21.5"
16.0"
disappeared
- in open
= in forest

L0T
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(Temperature records) -} 109

June 1
2
3
6 ' ’ 75.0 41.0 48.0 75.0  43.0 a0
8 0 73.5 41,0 45.5 73,0 4.0 45.0
9 ‘ 33«{} 39 £ 47.0 8300 40.5 45‘5
10 85.0 400 4b.5 -85.0 42,0 46.0
12 ‘ ?5&5 35;3 ' 4&.5 ?6»9 37 1-5 46\9
13 6? 5§ 5Q¢ﬂ ) 52&@ 66&5 SQQS 52.@
14 63.0 49.0 49.5 62.0 49.5  49.5
15 . 74.5 41.0 47.0 ‘ 74.0 42.0 46.0
16 7.5 45.5 53.0 7.0 47.0 520
17 ' ?1o§ 49 ,{} 535 710 49 +5 52 05
18 o 64.0 51.5  54.5 €3.5 52.0  33.5
19 75.¢ 44.0 48.0 13.5 45.0 47.0
20 | 7240 49.0 5.0 - 715 49.5 5340
23 ) ?3,»5 51 «0 55 0 71.@ 53- 35 S‘QQ .
22 . ?31.5 “3 35 ' 49:@ - ?gcﬂ “51@ &3&
23 81.0 44,5 51.0 81.0 46.0 50.0
24 66.0 51.5 55.5 65.5  53.0 56.0
25 é? 05 ‘? £ 51 0‘5 6? o 4? 4§ 51 <0
26 69.0 41l.0 44.0 69.0 41.5 44.0
27 | 705 38,0 45.5 7.5 390  45.0
24 80.0 84,0 51.5 80.0 45.0  50.5
2? ‘ &é 15 ‘3 +0 55 05 aé 0 ‘? 15 55 «0
30 T4.0 5440 6045 735 55.0 ,60.0
duly 1 60.0 39.0 46.5 65.5 40.0 46.0
2 655  42.0  47.0 65.0 43.5  46.5
3 17.0 36,0 39.0 1640 37.5 3940
4 33 «0 40.5 48 "¢ 82 iﬁ *2 +0 © 48.0
6 65.5 43.0 49.0 65 *@ 43.5 49,0
1 6945 3740 45.5 69.0 38.0  46.0
8 790 34.0 42.5 78.0 35.5 43.0
9 82 ] 4540 52 Q§ 81.0 46 0 53 0
10 B1.0  49.0 56.5 80.5 50.0 5640
11 B4.0 45.5 55.5 85.0 47.0 54.5
12 74.5 49,0 53.5 74.5 50.0 53.5



(Temperature Records)

AUZs

?3'9.

8510
93.0
96.5
13.0
78.0
84.0
89.5
81¢§

84,5
90.0
92.5
92,0
85.0
62.0
71.0

78.0
19.0
170
81.5
85.5
81.0
61.0

150

64.0
13.0
82.5
63.0
59.0
69.0
63.0
715
74.0
66.5
66.5
740
78.0
175
19.0

" SIS —————— - —————

70 aS

1s¢a’

- 81.5

85.5
80.5
61.0
14.0
64.0
13.0

83.0

63.0

59.0
69.5 3

62.0
71.5
74.0
66.0
66.0
74.0
78.0
175
79.0

R

i#e@

51.0

iﬁiﬁ
thﬁ '
56.0
43.0
570
53.0
39.0
51.5
42.0
49.0
46.0
44,5
375
43.0
45.0
44,0




(Temperature Records)

Bate
&ﬂgi 24
27
28

29

30
31

Sept. 1

O Qo=2 O\ B 0

10

43.0
41.0

43.0
43.5
49.5
40.0
40.5

42.0

58.5
37.0
43,0
42.0
40,0
41.5
44,5
40.5
41.0
41.0
43 .0

42.5.

45.5
40.5
43.5
42.5
34.5
38.0
41.0

‘G.y Cy

39.5

41.0

39.0
39.5
42.5
42.5
3.0
34.0
46.5
44.0

36.5

45.5
46.5

.5

1‘ 0

145
17.5
72.0

16.5

19.0
84.0

7040
705
78.0
78.0

81.0

87.5

8340

83.0
82.5
8540
86.0
85.0
57.0
55.0
51.0
48,5
52.5
52.0
48,0
51.0
56.0
6745
70.0
69.0
67.0

. 65.0

64.0
57.5
51.0
55.5

60.5
5640
65.0




(Temperature Records)

Date
Gets. 4.

16
23
30

11:00 &.H.
10:30 A,

57.0
53.0
570

524
56.0

595
59.0

60.0

- 51.0

53.0
56,0

54,0

40.0
30.0
31.0
31.5
33.0
3.5

30.5
33. +C
30.5

44.0 .
40.0
30.0
31,0
31.5
33 O

A) time
38.0 :
5645
40.5
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for
TRINITY VALLEY FIEDD STATIGN, B.C.
{April 3¢ November)
Date  Time FRinfail in _ Remarke
Apr.l  10:00 A.u. 3&1& ;nn;» set up
111 N 0.080 Fell since April 1
21 " 1.240 Fell since Aprilll (inel.snew of Aprﬁiﬂi
CMay 1 11:30 A.i. 0.330 Fell since Apr. 21.Ne rain fell in Adite
02’ ﬁ&f 1«
ot & . % &é &
May B=2 9 A.i.- Traces fell between 12:30 P.M, & 60
9 Adls 0000 PJi. ﬁg iay 1*
7-8 " 0.010 Fell in late P,H. of ilay T & early A.ﬁ-
of ay 8
89 " " Ge165 Traces throughout periecd. Light shower
between 4:00 F.U. & 4350 P.u, of iay 8
accompanied by small amountof hail. ;
Heavy showers in late P.!. of iay 8 & early
Al Qf ﬁay 94
§=-10 " 660 Traces fell in P.u. of an 9 until 5:30
Light shower fell between 4:15 P.u. &
5:00 Puie of Way 9. "
10-11 » 04000 Traces fell between 7:00 Pui. & 8:00 Pl
. of iex 10
1i=12 " G.000 Traces fell in P.i.--after 5:00 ?.ﬁ.-«af
May 11.
15-16 o 0.105 Showers fell between 9130 A.M. & 12:00
noon of Way 15 & in early A.¢. of May 16. r
17-18 " 0.000 Traces fell between 5:40 ?.g‘ & 3150 PuJi. 5
of May 17. |
18-19 » 035 Light showers fell in early A.k., of May 19.
21«22 " 9.210 Showers fell throughout P.ii. of May 21 -
& AH. of May 22.
22-23 " 0.505 Almost comtinuous raim throughout peried.
23"‘2* " 9!?33 5?3!3!&” :m Mﬂ‘“ 9!0@ &sﬁ) & “315 Pole
'et ﬁﬂ? 23, traces fell between 4:15 P.i,
i}ﬁ Puide tf lay 23 & in AM. of 5@? 24,
24-25 % 0.005 ?mf light reins & traces fell ‘thioughout
At of lay 24.
30-31 " 0.065 Light showers fell in .ﬁ‘(afttr 2:3& P‘ﬁ‘)
of K&! :ﬁn
31~June 1 * 9.276 Traces fell bet. 11330 A.i. & moon, & at o
e 3:6@ Puis of May 31« Showers £ aghout
m ’160 P, Rﬁ&r 3'@& tﬁt) of uﬂ’ 31‘?}. ﬁﬁf‘?’&

June



| Rainfall Bg#tﬂt) A 1 1 4 ‘
? &&%a ’

fall
' Jam 1= 3 0.145  Showers fell throughout peried. Thunder in R.i.
i : of June l.
2 -3 0,065 Shemars fell bet. 10325 A.i. & 10140 A.l. of Jure 2
) and bet. 2135 Polie & 3!5@ Pl of &iﬁt ?:
4 =5  0.005 Light shower fell in ".i. of June 4, \
9,00 Traces fell bet. 3:00 P.¥, & 5:30 P.M. of June 6
7 -8 0.300  Traces fell bet, 11345 A.i. & 12.15 P.u, of Jume 7
Showers fell thepeafter until 7:30 P.M. of June 7
13 = 14  0.595  Traces & light showers fell bet. 2:40 P.i. & B
10115 P.i. of Jume 13. ©Showers feil thnrtsftsr ua- |
til 9200 A.u. of June l4.
14 - 15 0.020 Light showers & traces fell bet. 9100 A.t. & 10330
&&’i’sﬁgg’hﬁta 4339 Poie & 434§?¢%§- & bet. 5320 R,
and 5130 P, of June 14,
16 - 17 0.030  Hesvy showers in short periods fell bet. 7145 & 8110
) ) Pauie of June 16. ‘
17 - 19  0.185 Fell throughout A.i. & P.i. of June 18.
19 = 20 0.185  Showers fell bet. 4145 P.ii. & 73130 P.ii. of June 19
accompanied by thunder amd lightning.
20 - 21 0.010 Traces fell througheut peried. iLight rains fell
in late P.i. of June 20, accompanied by thﬁaatr &
lightning.
21 - 22 0.040 Traces fell bet. 9100 A« & 5:00 Pui. of Jant 310
Ehowers fell bet. 3@;3@ Ble & 11120 4.4, & bet,
2:25 PJi. & 3105 P, of June 21, ascen@unied by
thunder & lightning
22 =23 0.000 Traces fell bet. 13:e§ & 12:10 P, of June 22.
24 - 26 0.095  Pell throughout peried
26 - 27 0.110 Showers fell bet. 2130 & 5:30 P.ié. of Jume 26,
- aceompanied by thunder and lightning.
28 « 29  0.000 Traces fell bet. 2340 & 2145 P.M. of June 28.
29 - 30 0,000 Traces fell tet. 4:15 & 4:50 P.i. of June 29.

$

¥

July 1 - 3 0.175  Showers fell throughout July 1 and 2
5 -6 0.050 Showers fell after 9:05 P.u¥. of July S & in early
, AJi. of July é.
6 -7 0.035 Showers fell bet. 1123 & 1:45 P.i. & bets 3:15
: ; ~and 4;00 P.¢. of July 6.
7-8 0,000  Trafes fell at 10500 Ad. & at Li4§ P.i. of July T



(Rainfall Regords)

9 4.4,
Date 9 *3 i,

July 8 « 10
10 - 11

11«12
13 - 14
15 < 16

19 - 20
20 - 21

21 - 22

24 - 25
25 - 31

31 - augad

11

R
s

12 - 14

0.025

0.030

0190

0.010

04000

0.565

040 GQ

0.005
0.000
0.025
0.065

0.085
0.160

0.465

115

S— Remarks
‘Showers fell mostly in late P.i. of July 8.
Showers fﬁ}; bet. 1829 & 1340 P, & bet.

3120 and 6500 Pl of July 10, acecompanied by

taurdsr ard lightning.

_ Traces fell bet. 2:00 & 5:00P.M. of July 11

Shewer fell bet. 11:30 and 11:50 A.M. of July
at 3:30 FPuiey at 4345 P.i+ & bet. 7315 and 7325
P.M. of July 13. Bhowers fell bet. 8300 & 9145
P.i. of July 13. S _
Showers fell bet. 12:00 (noen) & 2:30 P.i. of

- duly 15. Traces fell thereafter until 6300 P.i.

of July 15,

Traces fell at 8:30 P.M, of July 19. Showers fell
bet. 9:10 & 9115 P.M. of July 19« Traces fell
thereafter throughout P.i. of July 19. All accom=
panied by heavy thunder and lightning.

Showers fell bet. 11330 A.i. & 1345 P.M. of

July 20 & bet. 3:45 & 5130 P.M. of July 203
traces thereafter in P.M. throughout July 20,
accompanied by thunder & lighbing.

Light showers fell bet. 12:25 & 12:45 P.d. of
Traces fell at 3155 P.i. of July 24. . A
Showers fell in late P.i. of July 29, throughout
July 30 and in early A.i. of July 31,

Traces fell bet. 11:50 and 11:55 Rells of July 31.

3

Light showers fell bet 4:45 & 5:40 P.i. of Auge 3
Traces fell bet. 4140 & 4345 P.M. of Aug.d.
Showers fell bet. 7#45 & 9:00 4.4, of Aug. 7. .
Intermittent showers bet. 9:00 A.i. & T:15 P,

of Auge Te

Showers feoll bet. 4135 & 5:25 P.u. of dug. 8
Showers fell bet. 1:35 & 2:50 P.u. of buge 9o
Traces thereafter until 4:30 F.u. of Augs 9.
Showers fell im early A.i. of Aug. 10. »
Showers fell bet. 4320 F.M. of Auge 11 and 9:00
AJi. of Aag» 12. S :
Showers fell throughout A.M. & P.H. of dug. 12
and throughout A.i. & P.M. of Aug. 13.



(Rainfall Recerds) ‘ 11 6

bate 9100 AJid.~ Z‘mgztt
Auge 14 = 15 0,320  Fell between 11100 P.u' of Aug. 14 & 9100 A.M.
of Aug. 15. )

15 - 16 04460  Light showers fell bet. 9:00 & 9150 A.4. of
. Auge 15. Intermittent showers fell bet. 12:20
and 5:45 rui° of Aug. 15, especially hoavy
chowere bet. 5110 & 5:25 P.M. accompanied by
‘ hail (3/16" dian) and thunder.
17 - 18 0.095 Fell ig late r.¥. of Aug. 17 & early A.i. of
suge 1. .
18 = 19 0.005 Light showers fell bet. 12:00 (noon) & 3:00
' Puds 5?' ﬁi}iép 13. ! '
19 - 20 0.030  Lighi showers fell bet. 12:00 (noon) & 12430
Pude of Auge 19 & bet. 3300 & 3135 P, of .
.&Qigt l?u
23 - 24 0.010 Light showors fell bet. 5154 & 7135 P.u. of
Auge 23, sccompanied by thunder & lightning.
24 - 25 0.0620 Light showers fell bet. 5:05 & 6:15 P.u, of
S . hug. 44, secompanied by thunder & lightning.
26 - 26 Ce010  Light rains feil in P.i. ef Aup. 26, in P.H.
of Auge 27 and in early A.¥. of Aug. 28,

Gepte 1 » 2 G.000 Traces fell Get. 5:58 & 6305 P.il ef Sept. 1.
13 - 14 0.290  Bhowers fell bet. 9125 A.u. & 10315 A.M. &
) bet. 11:00 Al & 1345 Pl of Septs 13, & in
early A.d. of Gept. l4.
14 = 1§ - 0.480  Continuous showers fell bet. 12130 F.i. of
Sept. 14 and early 4A.0. of Sept o 15.
15 - 16 0.500 Almost eontinuous rain throughout peried.
16 - 18 0.525 Fell throughout Sept. 16 spd 17.
16 - 19 0010 Traces fell bet. 2:25 & 3:30 F.M. of Sept. 18
15 - 2¢ 0e345 Continuous rain f£21l bet. $:40 4.0, & 4130
, Puis of Bepte 19. Traces fell thersafter in P.u’
o of fi’*ﬂn 19. ' :
20 - 21 0.155 Showers fell bst. 11310 AJi. & 4340 P, of Sept.
21 - 22 0.045 Showers £211 bet. 8:45 Py, & 11100 Pui. of
dept. £l
22 - 33 0,000 ?rggﬂ‘ %‘11 at 3:00 P.i. & bet. Q&Zﬁ Folle &
5!36 Folile of %ﬁ?ﬁﬁ 22 ,
26 - 29 1.096  Almost continuous rain feil bet. 2:30 P.i. of
Septe 28 and 9500 A,y of & gtx 29. |
29 - 30 0:2]0  Chowers lell bete 9100 A.iis & 3120 P.li. of Septe29.



(Rainfall Recerds)

Date T P nfall
Date A ;g;ﬁ.,_

Octs 1 - 2

2 -3

3 -4

-5

5 =8
A,

Gel.t23 11500

30 10115
Total
Hov.b6 11:00

13 10300

20 10130

36 103145

Iotal

0.080
0.010
0.090
0.325

117

B

Fell in 1ate Poie of eat.ii Qariy &in. tf Oct. 2
Fell in late P.i. of Oct. 2 & early A.¥¢e£ Oct.3
Fell in early A.:'. of Oct. 4.

Traces fell bet. 12305 & 12:10 P.M, ef Qﬁta 4,
ﬁaaﬁﬁ;ﬂ fell b&t. 5:55 Puii. Ogted & 9:00 At&t of
ot .

Trages fell b'ﬁn 9‘99 Reiie & ?339 Adt. of Qﬁ‘* 3‘
Hail fell bets 3140 & 3145 P.i. of @ei‘ 5.
Fieces about 5 mm. in diam.

Traces fell thereafter until 5:00 P.i. of %t%‘ 5.
Fell since Uct. 16. Ho rain fell bet. Oct. 6. &
Oct. 16. incl, Not raining st time of recording.
Feil since Oct. 23. Het raining at time of * .

Fell since Oct. 30. HNot raining at iiﬁi‘&# re~
cording.

Fell since Hov. b~=frozen in cup-melted ta BEABUrS .
Not raining at time of reading.

lie rain (or ice) in gauge. No saow on gragaag

Fell since hove 20=~includes both raim & snow.

Hot raining or snowing at tiwe of reading.

Rain gauge dismantled. 4 inches of snow on
ground. f



No. of days recorded -- 31 30 31 31 30 9 -
Max. temp. of month 73.0 83 5 36»5 3545 85*9 3?;@ 644 51.5
¥in. 't”?c of wmenth 2&*5 25-5 35.{) 35‘*3 35&@ 31&9 2”6@ 14.0
lo. days 32°F.or below =~ 8 o 0 &0
 Ho. days with snow -— 0o o o ﬁ ;‘?e -
ﬁm éay& ﬁﬁh i:til et 1l 0 & 1 . f} - -

T‘*‘i 3’52*3* 1.&5@* 2.160 1.785 1.2702 .045 3.79@ c.&&a* 2.770%
S o e e O O T S R R S S SR R AN R R

% For full menth

BAINFALL
Trinity Valley Field Statien,
B.C.

1942 s 1983
Hio.days Total 1No. &aya Total
h_recorded precipitation rded _prégip

30 0.735"
31 1.815
1.815
3 1.335
31 1.700
jo 1.0

LT

o

-0 © o~ BN
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" AS A B8 A A
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PUBLICATIONS

Leech, Hugh B, -~ List of six species of Gyrinid water beetles collected
by J« Lo Gressitt in China and Japan (Qtl”pttmg Gyrinidae).
Pan-Paeific Ent. 20(1)122-1944.

, W flight of | dorsalis (Coleoptera, Ceram-
Tyeldas). ?nﬁmm Bat. 20(1)i30, I95¢ts !

. Death of Gustaf Falkenstrom. mf- Ent. 76(10)1211, 1944.

. A few sdditions snd am&ﬂians to R. E. Blackwelder's
MW
Checklist of the Coleopterocus insects of lexico, Central
America, the West Indies, and South America. Part I". Ent. News,

5&&&“@@,3&.




“A»
Abies lasiecarpa
dcleris (~Fevansa) variana-
sseesenernseneellpll,4,26,27,9
Aceronieta BPeevessssscnsecs 24
“ﬁiw cooleyi sesersescse 1f
m’ﬁim sessedeesnssnnse 18
_ alaskensis, Pikonema, 17,25, 29
Alberta Forest Servicecse.. 8§
albolineans, Taulve...17,83 =47
americana, Egyémptm»uw 26
‘americana, Fhytodeots .v... 19
Angitia sp. apim;ti;«*»%g?géggé’
m&iﬁﬁyx *Fﬁtgss &tintﬁtiilgtgﬁ
Apantes fumiferanae. §Q§? ;‘6?; é?, 11

BEPes ek lg;’&ﬁ’égjé"és,

Apechthis onturie..57,58,60-62,
PO 54-67, 70.
Aphids f:goaq’i&itagoa;'qﬂmi?;gs
apicatus, Smicrepleetrus.. 37
Aretiidae cesvevevceveccens 24
Arge sp. ssenssssssrvasenns 35
Ascogaster ’gﬁtt;écaucﬁtasci?; 46
Aspen ;«;’a;;ﬁcaintt;mw 1}.,1&,31
dspen leaf beetle sessneel, 20
. Aspen lesf reller ssssoseens AB
Mm%; Cereanasia. a§1;5§!, ‘
| 57+60, 62,67, 72
i&t‘#‘@h BPosrssrsvrnnnsns 27

- Wessasases *’

hm .o cna«n seene ﬁ,u,&é,ﬁw

gt 32,50, 92.
Bark Beetles: ~

Control...1,5,6, 92-93

Growth studies,, 1,2,96-99

T

- Calerie

~ cerasiverana, Cacoecia i nbaiong

Chionasp
Choke cher

bicolor, m# Sssseresasrarunes 23

Black cottonwood sssnsssesssell, 35
ghﬁ*m worm erel0y 13* 29
Blus spruce sescessarerssvscevee 43
Box elder M sesssesssenessecee 19
Brachyrhinus ovatus .vseeecesese 20

British Celuxbis Forpst Bervice 35,
- Bpruce ﬁ&lgi,;é;?;lﬁ,l} 314
29,48-77

[

eﬁ#‘“ﬁi#%ﬁﬁifﬁm seucosssne 1?
w1
. BPusssnsssscssesscsensas A
Caesar, Mllit &tw»;ﬁgéﬁ;é&,&?;‘?& %
ﬁliimiﬂgﬁ ﬁ sssess o0 20 o
ﬁlifﬁm&#&, iﬁm srenns 32, :
Celiforrie tertoise-shell butter-
, © flY sesvvesessencoes 20
uﬂnm, Repyti _essseces 24, 27 .
carbo, Galerucella cecscecncnces 9
Garipeta BPe sssesscescvsescsdd, 27
Cascara pouch moth coevcesvsoees 20
cavus, ﬁimam sesesscsvessncs 46 -
ﬂm intermedia covese 3‘
& sppe sessesssisssnesse 20

Ceromasia aaria&aﬂltg.;‘ﬁlgzég

ﬁbﬁsﬂ siw'tﬁuttmomtaos*%ﬁzpmgi}%i&
Chorry ,8hoke sovssesenens « 19
Cherry tortrix ssssssne ~
spis (see Phenacaspis |
WY reoncesvenassnsnnns iy 0
Chrysemela SCripta cevesvscences 19 '
tremulae tawnwv'nwoqgﬁ o




. Q#’%ﬁm , lﬂf beetle e t#i,‘_;itﬁ 17
 Cutting proceduld sosssesssersses s
Cysticecetes ﬁiﬁhﬁi& sesvesssens 20

‘Burepea: lareh sawfly i;i,&;iﬁriﬁ,§éﬂ

Cw G-

Clear-wing piteh moth cecescvscss 18
«ﬁ&kg i m E 6&%:*# ssnssennne 49
Control of bark beetles 1,5,6,92- 93

Cottonwood cosssscsnse old, 13, '

- % -

denizsa, Prunus sesevesssescecses 19
pendroctonus monticolae 1, 10,12,92
E i HMUrrayana cesceesvee
Yoléns seesssssesass 1
Diaborus mediatus wg!&i»&n-qqegi‘ l?
Dibrachys CAVUE sesvessscsssvecss o

" Dichomeris &%&f‘i&‘iii cosessesses 20

ﬁi@“ﬁ, PiEONGER e 2 s s e ul?ga.s! 29
Disenses, FuBgUcecsocessnncensee 21
Donzinion Forest Gervice sessserss

bmhlﬁr .;.5,3.1;19,}6,2},'43, 3’&

o m‘*‘lﬂ$ fir tussock motheeces ‘}.5;&%‘3

avﬁyr

lglﬁ’? ézsxg; Box jm&;:@tq;&b:g;‘;ci 19

Ellopia (See Lagbdina)
Emergence ?hﬁWt EesBaEsRERS 33" 93.
Budaays pubGBOBNSE ssseessancosces i
engelmanni, PAEBA evsesssesessves 44
engelmanni, 71880408 coevssvseses 20
Epkcnapters ANOTLCALA essscessvvs 26
erectay Pherocers s« uyt:ﬁ?*ﬁ’% A
ericheonii, Pristiphora 1,10,16, 25,
i 24,29, 18-91.
Erromenus Bfe vsesvssccssssssasces 31

 Bupitheeia TUtOAA sesesssvesecdd,27

 palpata seeesecene ee24,27
HPe ssnasonsse ;,;@4;;%2‘;2’

»

" BawthOrn sesosecesssscescsncesssns 21

Hemloek deaper sess spg«f%ia‘l

- | 121

B ll - webworna yﬁtt#*mt:n;»&trs&t&u:ﬁﬁ 3.& .
i858 vO ;  B cevs sessssnsseasnee @ ‘
138 wmﬁsﬂMCi#tbttiﬂ e 3‘ .

las %£§¥§:%§
a lugubrosa, I

i

4 Winthemls
Fungus dio6aR8B.ceescessscvrssvone

1

G-

Galeruceils R DO cosvsosvsessnsce xﬁ
Gall ﬁ@ﬁi‘éﬁ’ * seesun esvew sesiene s
ﬁ'ﬁliﬁﬁ?: L R » T+ 87

Geownelridae seesvssesasse

tnoee

Wi BPPe sesesssecvess

- H =

§ﬁfiliﬁ§if NS 8O

»oN,

m;ﬁi‘ ot 3!%’1 sesReeEERE S

Bta' sssvenee

SRR s

; BeusRsee
; T

}{n}@ﬁ mlf}.y fEseesw
heterophylla, Tsuge




w H =
hispae, Scambus s+eese.. 6}; é?;

69.

Horntail sawflies sseeerasecses 20
ﬂ?‘ﬁm mw#&tﬁw&vnu:n§4§ 27
!&Mﬂ‘h textor sressrcsrncan 14

W’mzlﬁ Qéntiﬁga i‘(!lb‘t 21

¢~z -

o imitata, %ﬁl&ﬂﬁi@?hﬁﬂ sesssncen 27
-~~1neraasata* ?haraéera 51;5§;§?s§3t
7973

::::::

g oa s

Insect 3arvcy» ?era#% ..a1,§w31,43*

50, 63-67

1&'&3&3&1&. Celeris gallidecees 24 o

Xtapxaetis obesus ..57,58,61,62,64~
61,5?,?@.

“d s

‘ J“?‘?«’r gﬁtia“l Park tbesrdeRn s
'jﬂﬁﬂﬁ‘; ¥Feralis sssdeRNEIBIET RS

JUNLIPOT seve-asasssosssssesisns
Juniper webworm®m .csesvsesissnsss

- Kootenay Mational Park 6,32,50,

w I -

15,
Larch io&ﬂtttttcnc:oi.o;léti&;

ﬁlrﬁk zawfly, European lgz;égiﬁgiég
?8*?1&

ﬂﬂfifﬁ o Esseenae
lﬁﬂiﬁﬁﬂi’pig iw ctrsercronsne

~1¢u§ beetle, ABpOli.sosses «olP,

s 31¢#k Willow secss
» g‘it@ﬁ*ﬁﬁ&t . ",‘ sras

11
24
21
20

93

Lambdina fisaollnria lugubresa 10,
29.

78

18
49
20
19

19

i 122

leaf f‘i;’?, Aspan é‘lt;twgﬂvctixg 18
Lepidoptera tii.iitl&tit.ikiﬁ‘*&i@ 27
Leptoceris trivittatus ceceveesss 19
Lexis Dicolor sececosccesseconses 28
limb&ta, NematoC®pl ececescsesesss 24
&6&5&?&1’ Fine iﬁ!lii*l*itiﬁkﬁiiyj &3
&aﬁscpﬁl& Pins needle miner 1, 6, 11,
: 12, 32-34, 92.

" i » 'ﬂv:}nyla&t%‘*tiﬁ 1@; 23
1asn§ruxs, bamkéina fiscellaria 1&;;;;
e 29.
1@““‘; ) Nfﬁ%ﬂﬁi& *Q*ogopc‘gtﬁig 27
Lygsqantautat {8w¢ Pristiphora)

- *’
Madremyla saundersii ’-5?;6@w63,4?¥§§

lislacosoma spp. 11, 14, 24, 26,

danitoba Eﬁ?&! FIERNECEIBERNEROEND 3?
lspes Forect Inseet Survey.sese2j- 31
Colleeting areas for spruce
budworm parasites cessccese 54
Haple, Yasniteba ﬁsiwqtnwtg§¥awpof 33
marginella, Dichomeris !%i#&!i*il 20
%&iﬁ%ﬂ’; ﬁia&em oiotat%&litiﬁi : ﬂ
Helanolophia imitatd .eosevcesnces @?
Bfs sovvrssssesvines @*
menapia, Neophdsia .‘,.;u;;.sgﬁiﬁ; 15.
Yesoleius tenthredinis 2,%5&6*@2;3&

9

aillori. Recurvaria 1,11t13,3@‘3‘*§§5;*

monticola, Pinus eeoeesccsvecosvess 49
menticolae, Dendrocotnus 1, 10, 12,92
‘&ﬂ*ﬁ!‘g‘, ﬁ?ﬁﬁéﬁ?ﬁ*&l& Ssresrenue 31« '
Mountain ﬁiﬁ hﬂ*&’ sesenss 1;?;;& !

umrrazaaa, &cadragieaaﬁ senvssnsss 93

- N -

Hational Parkes

Banffenees 1;5;6; lﬁ* 3&; 5@3 QJE

3%&3‘? sesssenereneseserssees 1l
Kootenay .....6, 32, 504 3
Waterton Lakes secesssnasvees u
Yoho om;;chacov;00ist@wia& 5@ 33




e R e

&ﬁmi Parks M esvsssssss Ty 8
Native larch sawfly ceseseesscesss 18
needle miner, Lodgerele pine 1, &; 11,
12, 32-3492

» BPTUCE sae 017,43 - 47
m‘*@&’r. Green sssevensssnseee 17
Hematocampa Mﬁl sececssensnvee 24
Nematus ’(ﬂsrﬁniiﬁ}awuwir&a o 5y
18, 35-42

Neodipren nﬂm&m‘ sssesssesncens 25
LBUBHE cesvensvcssnnnres 16
%W&-uwclo;aﬁtccwl@,;s; 25
Neophasia menapis scecscccvcesesllyls
Hepytia canosari® sscevcscsessesdd, 27
HOUroptera secssscecvscssssscvenes 28
nigriventris, Nematus .....5,18,35+42
nimbosus, Cyetioecetes sesececesss 20
Mﬂaﬂ%ﬁ psoudotsugats cesveses 100
§mii‘ californics sesvseseses 20

- -
obesus, Itoplectis .57 ,ﬁ,ﬁ.ﬁi yib=
7y 70
ontaria, Apechthis ...ﬁ.%;wzﬁ-
67, 70

ovatus, Brachyrhinus sesceccccscees 20

w P e

-

ma’klg Wﬁﬂh thataxn*;acnaaﬂf
Wﬁm sesssesnssvesssencs 25
Panthes BPs sesessvercrnconcone 24,26
&Mﬁ BPs ssescssscssssscsccecs 24

"e?msa ofeeesls1y12, 5l- 55 52
Lo BAWALY sccsssenseses
£ Lepidop "34,26,"21

seesneesss 2‘;
.

pe S, y;c»«n;'a‘aéa
of spruce mﬂw miner, ;2.“.
of spruce budworm 1,4 .3 55«

4
14

yogenes
~ piteh moth, Clear-wisg

123

« Pow

m; Picos secocccscosssssee 43
Pecosensis, Phryxe ..57,59,60,62,67,

13

pepii, Pontania ;unni&vtﬁggfg 35

Perilissus plmiﬁ.t sensssnnsnes 37
Percnea (See Acleris)

Fhasogenes hariolus ﬁ;éﬂgéﬁg“z?&;z

¥ e

mm&“ tEBeBSRBEETIIERIIE RS - 24;§$ b

Mmyh pinifoling sesveeee 20

Phorocers oreets «....57-59,62,67,73

inerassata 51,55,57-60,62,

7473
Phryxe pecosensis ....57,59,60,62,67,

73
phyeidis, Habrocytus +0e57461,67, 69
Phytodietus fumiferanae 31;22;5?4%

.
ﬁyﬁﬁnﬂ AEOricanfecsseavensss 19
Picen engelmanni secescococensce “
PAYTYBNE secnsevssscassnes
BPLe secscsssvsonssnsenvsns
Pikonoma alaskensis .....17, 25,
mkiﬁl‘ﬂcﬁt 17, 25’
BPs ss:ecsssessverecsne &
PAil® sescvsessescavecsssdlyli, 17,21
Pine butterfly cceecesscsses 10,15
Pine leaf #0810 ssesccscssvencse 20
yine, W}'Q Y 1%}3&3
s Ponderosa cescscsvsece
9 Whit® cevesecescensece ,33
Pineus BPe ssss-ssocessnasssasse 38
Mﬁi&u, m&i’ sensssee 20
Pim' eontOrta cecovsssssscccss 49
. montioolA secvncsesseccse 49
Pissodes engelmanni ssssssensans 20
?3.‘3 BPs sssoensncscnsevee ﬁ
saEREEES
ralis, PeriliBsus cecvencres 37
M&M “&m& seesees 21
Ponderosa PiNG seceecenenennee 5;”
Poutania pepii seseesee igg 3§g 3§
POPLar sesesvecsosscoss

? %Fh? “ﬁﬁ} ;.,gtgttnf;}é; 35" ﬂ




e

Populus trichocarpa sesecosess 35
pouch moth, Cascara cesceesess 20
Pristiphora Qﬁi%ﬁ#’ﬁiﬁ 1,10,16,

25, 29, 16 -9

| e, 'Pl!étnébﬁbttit 25

’ m dﬁisﬁ YT 17

' ?&Mﬁ‘ktm taxifolig civvvevn ‘?
- 'peeudotesugae, Rhabdecline..... 21
"pttuéﬂtusgu%;, Hotolophus

(ﬁm&rmﬂ} sHesses ««15,'&6"

~* ‘Pteronidde (See Nematus)
‘pubescens, Endasys ..i.sceenee 37

© - purshians, Fhamnus seessossnss 20

- R »

raéiem; ‘Griselda R ) 15
ﬁﬁeﬁrvarit nillcri.*i,ll, 332=34,
' 92

" Red turpentine beetle se.vvvve 18
renunciata, Hydriomens.... 24, 27

resinosae, ﬁ“&iﬁfiﬁﬁo sivenvee 25
" Rhabdocline pseudotsugae...... 21

Rhannus m*i‘ﬂ%;;itn»qctunw 20

rhythms, Bnergence s......83- 91
' Royal Coumission on Forestry 4, 5.

" RustE .eiecisarcssssensssssess 21

‘Samples Flotss .
Bark beetlecescsscsnnes 9370' ?5
Lareh J&?fi? ssess Aeed ?8* 19

salicis, ﬁtiiﬁliﬁﬁﬁ ssesnsscns 14

Satin moth secoeveesececscnans 14

s ssundersii, Nadremyia ﬁaw,% ~

3&"{11’3 tgltlitloéi*.i’*’ﬁngigs i

axwtzy, Green~headed spruce .. 17
P Homlogk cesssssssenese 16
Lareh 1,2, &g;ﬁ;a}.é, ?3"‘ 91
&ﬁi’#’ mﬁt«;w sevesan 18 :

. Survey, Forest Insect
‘ $Yf§hﬁﬁ*’ sBsNsBessRERTR TR IS 2§;ﬁég 27

ﬁﬁhr aneen .5, 13; 3§"’*2
Yellow-headed spruce...l7

Scambus hispae «»n.id;&*sc:naqéig&?, “69
‘gimtut&bvnmﬁbtt»otﬁ?g&lgﬁ?g ‘,
ﬁ«!ﬂ@t&, Mmh sesssssscernase 19
$!H$§thiﬁt granitata ..17,24,26,27, 29
BPsesevscssnssssnnsihy %53?

-‘tﬂ‘ﬁﬁiﬂﬂ*; ?ﬁmﬁblvttlt‘tﬁiaﬁaﬁt 18

Shoot mhﬁt@uivntﬁtﬁ Ssasssennsune 16

_ ﬁ%ﬁﬂyiﬂim aﬁ“m chseseseONe 3?

5%&3&1“‘ R R e e 2‘
8&?‘%&’ R R R R 5; 11} 1&, 33-; 48
Spruce , Blu® secessvesscssssnnsones 43

5@?&#* budworm . 1;4;§;@§,?;1§43’1;2}1 g?g

48- 17

sfﬂﬁ' }a@ﬁ?‘fg &l”ﬁﬁso:«anuagﬁaas.; 17
Epruce needle mW&tétﬁm vaan&!i?;‘,}*‘? ;
ﬁﬁm#‘ uﬁfl}’, ermﬁkﬂﬁﬂﬁgtiﬂqca 1’
Y Yoliw»ku&ﬁ eseess 1T

Spruce weevil .cecesscesscevessseses 20

ngﬁﬁﬁi‘ 881iCis scessscsncnecsses 14
Strawberry root weevil cececsvsceee 20
1*?’ s - 31

- T =

MV; ﬁmm:&:t'otogam'i?’ ‘3’“‘*‘7

‘ “ifiii.‘; PooudotBuga .eccossssces 49
Tent %‘Wﬁi&iﬁ” sesnssescsssssesllyld
'i'iaﬁh#ﬁiaiht P 25
%%Miahg Hesoleius @4&3;%&2 33“9}.

fﬁw; Hyphantria cccosvescssoscene }e“

ﬁm&ﬁt’ ease en s sannsine navesprsnes B8

_ torteise-shell butterfly, Califernia 20

?‘m‘iﬁ’ tqta;;at:;:ua.qq}#; 2‘, ??
Mﬂ essssesssssassessece 19
m;‘ snessasener See 3@

*ﬁmﬁ ﬁﬂﬁkg %eagiaa 1‘.% ui"“i‘ng ‘

WB-'

Urocerus BpPPe secscsssscscssssnsssse 20

i
|
|
i
§




125
2 LY ' -Y-

$ mm; MMW Secavinee 18 Yellow~headed 3&?&8’ mtlyi.tﬂnQ l!
variana, iﬁiiﬁ! {*?‘?ﬁ%‘} 10,13, Yoho Natienal gﬁ!‘tctch.cﬂua»s;
. 24, 26, 27, 29
verditer, Amblymerus ioti“ﬁﬁ? 5?
- Vespanima l‘ﬁﬁﬁ%‘i ssssnssvese 18 *;3 -

Zale lﬁc‘ R S Ry e R L] 24
. RN . - W - ) Zarea Epe L e e b 25 ‘
o Mll’a& “mr act&ﬁi‘@g“’67f ?‘ ) |

‘Waterton Lakes National Park...ll 1
- webwormy Fallesessssssccscasee 14 1
Co ¥ 3&:&36?--;;.5‘&;;“;;; 20 §
-webworms, Falsessssessscscasss 20 |

m’gﬁ P“’ sssess e pEnsr 6; 3.8 i

Willew esssssssnnssnsssssseldylfly %f

- willew leaf m‘*i&; Blackessss 19 : ;
Winthemia Msmnus?.ée,&, |
67,74 , , y



Pacific 1944 Insect and Disease Species Index

Species PDF Page
Acleris variana, black-headed budworm 14,17, 33, 35
Acronicta sp. 28

Adelges cooleyi, Cooley's chermes 21

Adelges sp. 21
Aegeriidae, clear-wing pitch moth 22
Amblymerus verditer 61, 71
Angitia sp. 61, 66, 71
Anoplonyx spp. 29
Anoplonyx spp., native larch sawfly 22

Apanteles fumiferanae 61,71, 73,75

Apanteles sp.

Apechthis ontario

aphids

Archips

Arctiidae

Arge sp.

Ascogaster sp.

Autographa sp.

bark beetles

Brachyrhinus ovatus, strawberry root weevil
Braconidae

Cacoecia cerasivorana, cherry tortrix
Cacoecia fumiferana, spruce budworm
Cacoecia sp., apen leaf roller

Caripeta sp.

Celerio gallii intermedia

Cephalcia spp., false webworm

Ceromasia auricaudata

Chrysomela scripta, cottonwood leaf beetle
Chrysomela tremulae, aspen leaf beetle
Cystioecetes nimbosus, cascar pouch moth
Dendroctonus monticolae, mountain pine beetle
Dendroctonus murrayana

Dendroctonus valens, red turpentine beetle
Diaborus mediatus

Dibrachys cavus

Dichomeris marginella, juniper webworm

61, 64, 66, 68, 71, 75, 76

61, 62, 64, 65, 66, 68, 69, 70, 71, 74
32

69

28

29

21, 50, 51

31

96

24

71

23

14, 15, 25, 31, 33, 35, 52- 55, 70, 80
22

28, 31

28

24

55, 59, 61, 62, 63, 64, 66, 71, 76
23

24

24

5, 15,16

97

22

41

50

24

Index created by PFC Jan./2007



Diptera

Endasys pubescene

Epicnaptera americana

Erromenus sp.

Eupithecia luteata

Feralia jocosa

Galerucella carbo, black willow leaf beetle
Gelis sp.

Geometridae

Glypta

Glypta fumiferanae

green needle-tier (Tortricidae?)

Griselda sp. (prob. Radicana), shoot moth
Gymnosprangium

Habrocytus phycidis

Hemerocampa pseudotsugata, Douglas fir tussock moth
Hydriomena renunciata

Hymenoptera

Hymenopterous parasite

Hyphantria textor, fall webworm
Hypodermella montivaga

Itoplectis

Itoplectis obesus

Lambdina fiscellaria lugubrosa, hemlock looper
Lepidoptera sp.

Leptocoris trivittatus, box elder bug
Madremyia saundersii

Malacosoma sp, tent caterpillars
Melanolophia imitata

Melanolophia sp.

Mesoleius

Mesoleius tenthredinis

Nematocampa limbata

Nematus nigriventris, poplar sawfly
Neodiprion resinosae

Neodiprion sp.

Neodiprion sp., lodgepole pine sawfly
Neodiprion tsugae, hemlock sawfly
Neophasia menapia, pine butterfly
Nepytia canosaria

Neuroptera

Notolophus pseudotsugata, Douglas fir tussock moth
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Nymphalis californica, California tortoiseshell butterfly

Pamphiliidae
Panthea sp.
Papilio sp.
Perilissus pleuralis
Peronea variana

Peronea variana, black headed budworm, black-headed bud-

moth

Phaeogenes hariolus

Phalaenidae

Phenacaspis pinifoliae, pine leaf scale
Phorocera erecta

Phorocera incrassata

Phryxe pecosensis

Phytodecta americana, aspen leaf beetle
Phytodictus

Phytodietus fumiferanae

Pikonema alaskensis, yellow-headed spruce sawfly
Pikonema dimmocki, green-headed spruce sawfly

Pikonema sp.

Pilonema alaskensis

Pilonema dimmocki

Pineus spp.

Pissodes engelmanni, spruce weevil
Pityogenes sp.

Poeciloneota californica

Pontania pepii

Pristiphora erichsonii, European larch sawfly
Pristiphora sp.

Pteronidae sp., cottonwood sawfly
Recurvaria milleri, lodgepole pine needle miner
Rhabdocline pseudotsugae

sawfly

Scambus hispae

Scambus sp.

Semillia caesar

Semiothisa granitata

Semiothisa granitata, green spruce looper
Semiothisa sp.

Smicroplectrus apicatus

Sphingidae

Stilpnotia salicis, satin moth
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41
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21, 35
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Syrphidae

Taniva albolineana, spruce needle miner
Tenthredinidae

Tipulidae

Tortricidae

Tritneptis

Urocerus spp., horntail sawflies
Vespamima sequoiae
Winthemia fumiferanae

Zale sp.

Zarea sp.

Zenillia caesar
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