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Forest Insect Investigations Winnipeg Laboratory
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=194 3=

I. INTRODUCTION

The year 1943 was one in which war~time conditions
again handicapped work to a marked degree. Only two men
were avallable for fleld work-~H.A. Richmond and R.R. Lejeune--
and one man was avallable for full time laboratory work--
D.N. Smith. Supplementing these was F.B. Rabkin, who was
hired for two months in the fleld and two girls assisting
in the laboratory. (A resume of personnel 1s given under
the next section). -

Three main phases of work were undertaken: (1) Bud~
worm investigations, (2) wood borers and timber salvage in
northern Saskatchewan and (3) Forest Insect Survey.

The budworm lnvestigetions were restricted to the
Hawk lLeke, Ontario, field station, with seriasl md ground
reconnal ssence being made throughout the budworm regions of
Manitoba, Ontario and Saskatchewan. Budworm research in-
cluded the following major phases: A survey of pupal para-
sltes over 8 widely separated regions, including both the
Jack pine and the spruce budworm; larval parasitism at Hawk
Lake, Ontario; population studies; studies of growth and de-
velopment of budworm larvae as influenced by a pollen diet;
8gg survey; sample plot examinations; and general reconnais-
sance. The tisber salvage and wood borer problem was in-
vestigated by Messrs. Richmond end Lejeune in the Carrot
River country of northern Saskatchewan and at the mill of
The Pas Lumber Company at The Pas, Manitoba. The forest
insect survey operated under the direction of Mr. D.N. Smith
at the Winnipeg Laboratory.

During the year, the laboratory cooperated with the
Saskatchewan Department of Natural Reésources in providing
instruction on forest insects at thelr ranger school held
at Toroh River. A resume of the wood borer problem was
presented before the Central Pulpwood Assoclation in Wimnie
peg and Mr. Richmond attended s meeting of the Advisory
Commlttee on Forest Entomology, Woodlands Section, Canadian
Pulp & Paper Assoclation, held in Montreal Octover 15, 1043.



A post-war program was prepared and submitted to
Ottewa in February, 1944, details of which are included
in thls report.

During the year, some changes came about in the
staff of the laboratory. Mr. Victor Taylor, janitor, died
April 7, 1943, and his position was filled by ¥r. Charles
Gibaon, working on a similar part-tlme basis. ¥r. Donald
Smith waes tranaferred to Victoria, B«C.+y leaving Winnipeg
Januery 4, 1944. WMr. W.C. ¥cOuffin was transferred from
Ottawa to fill the vacancy left by Mr. Smith and reported
for work at this laboratory Jenuary 5, 1944,

It was not possible to complete the analyses of
8ll field data collected during the summer months. Addi-
tional to personnel shortege, these analyses were inter-
rupted to 8 considerable extent by calls upon the staff
for the completion of other work. Buch work included s
publication on the forest insect survey for 1943, a pub-
lication on wood borers and timber salvage as recorded
durling 1942 and 1943, and a program of post-war forest
insect investigation for central Canada. Deaplite the
handicaps of the day, it i1s felt that the laboratory suc-
cesafully carried out a heavy program, the detsils and
results of which are respectfully submitted in the pages
that follow.

H. A. RICHMOND,
Assistant Entomologlst, in charge
Wimnipeg Laboratory.

May 17 > 1944#
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H.A. Bichmond

R.R. LeJeune

W.C. McOuffin

¥rs. E. Caplan

Mrs. ¥%. Barker

. Gilbson

D.N. Smith

F.B. R&bkin
¥iss Lenore ¥ustard

V. Taylor

SSE 281 -~ Assistant Entomologist, in
i%arg?; {(April 1, 1943 to March 3,
44 .

88E 283M - Agricultural Assistant, Grade
11. (April 1, 1943, to March 3, 1944.)
L5EM
98E <80%% - Agricul tural Asslsteant, Grade
11. {April 1, 1943, to ¥arch 31, 1944.
Absent on active service June 7 to
October 12, 1943. Transferred from
Ottawa to Wimnipeg January 5, 1944.)

S8E 3147 ~ Stenographer, Grade 2.
(April 1, 1943, to March 31, 1944.)

Extra Labour Laboratory Assistant.
(M&Y 17, 19%3’ to March 31’ 1@44»)

Extra Labour Janitor. (April 22, 1943,
to March 31, 1944*)

SSE 3045 -~ Agricultural Assistent, CGrade
11. (April 1, 1943, to March 31, 1944.
Transferred from Winnipeg to Victorisas

SSE 3038 ~ Agricultursl Assistant, Grade 8.
(June 26, 1943, to August 24, 1943.) :

Extre Laoour Laboratory Assistant.
(May 17, 1943, to August 14, 1943.)

Extra Labour Janltor. (April 1, 1943, to
April 7, 1943 -- deceased.)
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III. SUMMARY ACCOUET OF WORK

The following major projects were undertaken by
the Winnipeg Laboratory during the year 1943,

Ao

Budworm Studies (Cacoecis fumiferans Clem.)

The budworm womk was of necesslty restricted to a
degree wheraby two men could handle it. The principal
phases of the work are outlined below.

1.

Reconnalssance & Mapping

A complete survey of the budworm was undertaken
throughout 1ts range send the extent of its depredations
was recorded and mapped from & point east of Qerald on,
Ontario, west throughout all of northwestern Ontaric, Man-
itoba and the La Corne Forest in northern Saskatchewsn.
Detalls of conditions as observed and mapped appear in

this report.

Ce

Food Transfer Studies

Original Host|Transferred to|LO&r °f gﬁﬁgﬂ "o, of)
‘ Transfer [Transferred (Cages
White Spruce |White Spruce 1942 Larvae 1
Jack Pine White Spruce 1942 Larvae 1
Jack Pine Jack Pine 1943 Egzs 2
Jack Pine Black Spruce 1943 Eggs 2
Jack Pine White Spruce 1943 Larvae S
Jack Pine Balgam 1943 Larvae e
White Spruce |White Spruce 1043 Eggs 2
te Spruce Blank"ﬁgﬁuca 1045 égga 2
White Spruce [white Spruce 1943 Larvae 2
White Spruce |Balssm 1943 Larvae 2
Balsam White Spruce 1043 _Eggps i
E@Qsam Jack Pine 1943 Eggs 2

These transfers were c
mesh cages over living branches.
thelr devel opment were recorded and
were allowed to hatech and the larvae
ure development on their new host,
The highesat survival of larvae,
the greatest quantity of eggs wers
budworm transfers on to balsam.
spruce budworm treansfers occurred on black spruceé. Jack pine

ares

the largest

i

arried through using brass
All data pertinent to
the resulting eggs
to hibernate for fut-
Conclugions thus far
pupae and
obtalined from spruce
The lowest survival of the



budworm showed the highest survival when trensaferred to
Jack pine and black spruce. Fecundity of the spruce bud-
worm on spruce was much higher than when transferred to
Jack plne, but the latter was practically the same as the
Jack pine budworm on Jack pine. This study is one requir-
ing several years to complete and, while no results can
ve expected in its Iirst year, a good and satisfactory
technique has beon developed for its continuation.

Ss Budworm Parasitism

A survey of pupsl parasltes throughout the budworm
region was contimued agein during 1943, Samples of budworm
pupae were collected in 8 separate regions, 3 contributing
budworm from spruce and balsam, and B contributing budworm
from Jack pine. A total of 11,650 pupsae was collscted.

These areas, together with the percentage parasitism, follow:

Sandllands R N IR 1?.%1%
Spruce WoOodS susssevsscovesvsonse 1%039%
Riding Mountain Nationel Park ... 23.24%
Hawk Lake, Ontario seescnsessssns 11471
HUdBOM wwevesarservesanssvsccnans 11;52‘%
I}ryden L R I I 2‘&&33%
EV8 LBKO sevvesossnsessnssscsscns 1‘35‘@%
Gerald ton FES PR R T RS AR O N R P R R e A 1{3-28%

Parasitism by Phaeogenes and Chalecids was markedly lower on
the spruce budworm. Eﬁggggtsa was reared In spproximately
the same numbers from sprice end Jack pine budwornm. Diptera
were higher on the spruce budworm. Dilsregarding hosts and
considering parasitlsm over a period of years, dipterous
parasites asppear more sbundant in the prairie foreste (Rlding
Mountains and Spruce woods, Msnltobs, and La Core, Seske-
atchewan) than in Ontario. Parasitism was recorded as to

sex of host and sex ratios of parasites were ascertained.

Larval parasitlsm as determined through dissections
gave an average of 22.37 at Hawk Lake, Ontario. The only
larval parasite reared was Apanteles fumiferammse. Dipterous
perasitlism was negligible. gﬂraﬂi§1a'fkwvaﬁ were found in
the host from the Znd to the 6th instar but in 977 the para-
slte emerged before the host reached the 6th instar.

4. Growth & Development as Influenced by Food

This phase of the work represents a conoclusion to
the study that has been in progress over the past two years.
Through systematic collections of larvae taken at two-day



intervals from staminate f{lowers, non-steminate twigs on
staminate troeg and from twigs on trecs wid of all stam~
inete flowers, 1t was possible to messure the influence of
pollen in the dlet as reflected in larval growth and mi-
gratory movements. It was found that larvae of the same

sex fed on staminate flowers exceed terminal-fed individ-
uals by & small amount in reaching pupationj that male
larvee on the same food exceed femsles in pupationj that the
more rapidly developlng staminate-fed femslea reach pupation
at about the same time as mels non-staminate-red individ-
uale; that a variation of growth retios ocours between in-
stars even In larvae of iLhe same sex fed on the same dlet,
and that no one ratio derived from two consecutive instars
will give a true standerd ratio as derived by Dyar's Law;
that a marked uniformity occurs between the mean ratlos for
both 1942 end 1943 data, this mean belng different for each
sex but apparently uninfluenced by food; that from the stand-
point of the final size and the mean growth ratlo of Tth
instar larvas, sex appears of greater significence than food;
from the standpoint of instar development, comparing one
instar with the next, the presence of a polien diet does
show 1ts influence in ell iInsters, being most pronounced in
the 4th, dropping as larvee reach their 7th instar. Para-
sitism resulted in a reduction in mesn head capsule size,
pronounced in the 3rd, 4th and 5th instars. It was evident
that early migretion takes the larvae to staminate {lowers,
witich appears the cause for wind drifting in early spring.
Populations show a marked increase on staminate flowers
until after pollen~shed, after which the movement 1s toward
young developlng shoots. Much work ls yet required before
the data on hand can be finally analyzed.

5« Populatlion Studies

Population counts were of necessity restricted to
one series taken on June 20th. This count showed an average
population of Z22.8 larvee per 100 terminals, as compared to
4+24 and 7.39 in 1941 and 1942 respectively, all of which
were recorded during corresponding seasonal periods.

G EﬁgﬂSurvsz

An annual egg survey was again conducted, giving
an average of 54.5 eggs per cluster, 3.5 parasitism, 12.9%
developmental faeilures and an Incubstion of B84.6%. Ovipo-
sltion averaged 148 eggs per 100 terminals, compared to
214 In 1942 and 31 in 1941.
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7. Sample Plots

An asnalysis of budworm sample plots was azain under~
taken but only those located in northwestern Ontarlioc were
worked. Sandllands plots had to be omiited cdue to shortege
of time available. The extent of 19432 defcliati on, mortal-
ity with 1ts contributory causes and general condlitlion of the
trees tagged were recorded. Thirteen guarter-acre plots were
80 exemined, with & reproduction plots being omitted for the
B€R801N.,

B. Buropean Larch Sawfly

During the year, this work was confined exclusively
to general reconnaelssance and & cocoon collection in the
Riding Mountaln Keational Park. The following regions were
visited 1n the course of reconnalssance work: Riding Mountaein,
Duck Mountain, Inter-lake country and Riverton, all in Manitobsa.
Cocoons collected were shipped to Belleville for winter stopr-
age and subsequent rearing.

Ce Wood Boreprs

A study of wood borers in northern Saskatchewan and
the relation of injury to timber salvage was further invest-
igated during 1243. The principal borer was Monochamus
scutellatus say., with Tetropium sp. sssoolated with 1L. It
was foun at salvage Eﬁ?&ﬁ%"?ﬁis second winter, following
the heavy burn of 1942, will permit utilization of infested
timber prior to the maximum borer demage, especially in the
more lightly burned timber. The five burn classes described
in 1942 were agaln separable in this second year by the
habits of the wood borers and the extent of damage produced.
Burn types were found to be of much valuse in conaldering
the chronologicel sequence of borer attack, on which pene-
trations at a given date depend. FPopulatlons per square
foot of log surface were also correlated to burn type, an
important point in delayed salvage, for it was found that
logs of heaviest populations were attacked the latest and
hence may suffer the shallowest penetration one year after
the fire but, in due time, will experlence the greatest de-
gree of borer damags. Fourteen months after the fire, claasi~
fication of logs by burn type still enabled one to segregate
logs of varying degrees of borer penetration according to
these burn types. The actual speed of borer penetration ls
the same in all types, the difference in depth being due
only to the difference in date of initial attack. The average
depth of completed tumnels waes 3§ inchea, the maximum 7 inches,
- and the minimum 1§ inches. Borings asre seldom completed in
the first year and emergence of young adults was very light
by the end of the second season and was correlsted closely with
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burn type. Borings in most of the tlsber extend through 2
years; in much, 1t will continue into the third year and
possibly the fourth in some instances, The infestation of
burned trees extends throughout the summer, with some trees
experlencing thelr initial attack the second summer aflter
the fire. larval mortality, due probably to winter killing,
showed a direct correlation to burn type, wvhich reflects the
depth of larval penetration by the end of the first season's
activities. Mortallity decreased with an increase in pene-
tration. Mill studlies showed what type of log has suffered
the grestest over-all damage and what types are producing the
best lumber In salvaging these logs. The results of this
work were complled for publication and submitted to Ottawe
in Pebruary, 1944.

D. Forest Insect Survey

The forest insect survey was conducted in the Wimnipeg
Laboratory throughout the season. During the year, 380
boxes of specimens wers received., From these, 11,6563 bud-
worm pupae were obtained, the reering of which has glven
& falrly comprehensive picture of pupal parasitism. 94
fully determined species and as many undetermined specles
wore secured. War-time condltions have caused great changes
in forest service personnel, which has hindered greatly co-
operative work of this kind, especlally in Manitoba and
Saskatchewan. The Annual Summary Report was submltted to
Ottaws for publication in January, 1l944.

E. Post~War Organization

A proposal for post-war work was prepared for the
provinces of Manitoba, Saskatchewan and Alberta, the sug-
gestions being inecluded in this report,

P, Tree Injections

At the request of the Montreal meeting of the
Pulpwood Assoclation, & report was prepared on the methods
and reputed results of tree injection experiments as ad-
vocated by Mr. Alexander White of Port Arthur, detalls of
this also being included among the following pages.



IV. BUDWORM INVESTIGATIONS
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IV. DUDWORM INVESTICATIONS (Cacoecia fumiferans Clem.)
A. Budworm Reconnalssance & Mapping
During the season of 1943, the greater part of the
budworm country throughout central Cenaeda was mapped and
recorded. The status of the budworm on Jack pine and the
budworm on spruce and balsem as ovserved 1s given below,

l. Jack Pine Budworm

The range of the Juck pine budworm 1n central Canada
now extends f{rom northern Saskatchewan through Manitobe and
northwestern Ontario east to a point some one hundred miles
beyond Lake Kipigon. Throughout its entire extent, the
only area of new attack occurred in the Nipigon cow:try,
where 1ts eastward spread was accompanied by conslderable
defollatlon in areas previously free of attack. In most
of the older infested country from Port Arthur, Ontario,
west through Manltoba and Saskatchewan, there was a general
improvement, with the intensity of attack lighter than re-
corded for several years. There were two exceptions to this,
however, one in the Kenors district of Ontarioc and one in
southeastern Nanltoba, where two extremely severe atiacks
occurred. A summary of the general situation is outlined
below. »

Saskatchewan. The budworm in this province is still re-
gtricted to the one area, Fort a la Corne Provinclal TForest.
The infeststion showed & marked declinse in intensity, with
defollatlon very light. In certaein parts of thils forest,

it has completely disappeared.

Henltoba. The budworm in Manitoba varied from very light

0 extremely heavy in certain parts of the province. The
Riding Mountaln infestation showed a marked decline, esg-
pecial ly along the Norgate Road, where its greatest activ-
ity had occurred in previous years., The most sctive ares
was the Lake Katherine vicinlity but even this was not heavy.
Forthwest of Rilverton, an infestation of soms years'! stand-
ing was again active In a moderate degree. Some top killing
has resulted from several years of attack. A heavy attack
ocourred from Moosehorn to Falrford and again at Buchan.
Conslderable budworm sctivity was recorded on the southeast
shore of Lake Winnipeg in the reglon of Crand Beach and
Elk Island. This infestation, as mepped and reported by
¥r. J. Kokindovich, forest ranger at Pine Palls, shows
varylng degrees from light to heavy, widely scattered from
Stead north through Jackfish Lake, Belalr, vVicioria Beach
to the northern end of Elk Island. Thils ropresents en in-
fested area of increasing importance.
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In southeasstern Manitoba on the Sandilands Forest
Reserve, the budworm showed a rather startling increase.
Its severlty was generally greater then any previously re-
corded since 1937. Heavy defollatlion occurred in the
vicinlity of the forest service headquerters and south a
distance of some & miles. North and eamst, it was present
generally in varying degrees of intensity over most of
the reserve. The infestation appeared its heaviest in
the more southerly portion of this forest in the vicinity
of Bedger and Sprague. The principsl infested areas oo~
curred four miles north of Badger and extended generally
throughout the Jeck pine stands south to Wampum. North
and east of Spregus, including the Whitemouth Lake ares,
the budworm appeared in a very light degree with no notable
defolliation.

In the more easterly part of the province, it was
moderate at Weast Hawk Lake and extended castward into Ontario.

Ontario. The Jack pine budworm situation in northwestern

.ari 0 showed conalderable improvement over much of the
older infested regions during 1943, This general ilmproved
condition was offset, however, by the lncreased activity of
this insect in the Niplgon-Gersldton country north of Lake
Superior and by 1ts hesvy attack in parts of the XKenors
district. Proceeding sast from Kenora, the budworm was
svident north of Dogtooth Lake extending southeast through
Hawk Lske to Dryberry Lake in moderate intensity; west of
Dogtooth to Andy Lake and the Heenan Highway, it was heavy;
southwest and sast of Dryberry Lake, light; at Tadpole
Lake southward through Rowan Lake andinto the Fort Prances
district, very heavy. Hastward, 1t reached the Manltou
Lakes and extended northward to REagle Lake in moderate ine
tensity. Its eastern limlt in this area appeared to be a
line running due south from Osborne Bay on Eagle Lake through
the Lower Menltou. Contimuing north and west of Eagle Lake,
it was generally light to moderate, the heaviest of this
reglon belng et Vermilion Bay and at McIntosh on the C.H.R.
It was of 1light Intensity along the Wabligoon and English
Rivers and through the Sand Lske and Minaki country. Much
of the above noted region has been subject to Ludworm infesta-
tion in previous years snd, in parts, considerable mortality
-hes ocourred. Such stands would be loceted roughly as follows:
South of Dogtooth to Andy Lake and esstward to Dryberry Lake;
between Atikwa and Dryberry Lakes; north of Daniels Lake;
south of Grassy Narrows; south of Lount Lake; between Separa=
tion Bay on the English River and Sand lLake.
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In the Ignace region, the budworm showed a marked
declline by comparison with previous yoars. This decline is
especlally noticeable at White Otter and the Upper and
Lower Scotch Lakes. During 1943, the main infestatlon oo~
curred at English River west for thres miles in moderate
intensity, thence to Ignace in a very light degree, with
scattered spots of moderate intensity in the Ignace vicin-
ity. Between Raleigh Palls and Revel River, 1t was mod-
erate; Dryden for two mliles west, moderate to heavy; bet-~
ween Bagle Hiver and Vermilion Bay, moderate to heavy;
Vermilion Bay to Hawk Lake, light.

The 8loux Loockout dlstrict experienced much less
budworm atisck than in the year previous. An infestation
of moderate degree occurred north of Lac BSeul in the Wapest
Bay eres and again west of Root River from Deadhead Cresk,
Lynx Portage and north tc Root Bay. ¥Xorth of Lake 3t. Joseph
and Pickle Lake and south across Lindbey Lake, Marchington
ﬁizer,tLake of Bays and Wintering Lake, there was no budworm
evident.

In the Fort Frances district, the heavy infestation
of the past three years has dlsappeared for the most part.
In only four areas was the Infestation of noticesble degres,
these Delng around Eva Lake; Beaverhouse to Rainy Lakes;
south of Seline Bay on Ralny Lake and east of Ssbaskong pen-
insula on the Leke of the Woois., All of these were moderate
in intensity.

North and west of Port Arthur, the budworm agsin was
much lighter than in recent years. The most marked attack
ocourred at Engllish River eastward 6 miles, of moderate degree;
between Hiblock and Fire Steel River, moderate; at Oskondsajs,
moderate over a amall area; and at FKamlnistikwla, light.

This latter area was extremely heavy in 1941,

Northeast of Port Arthur in the Ripigon region, the
Jack pine budworm showed conalderable sctivity during the year
and Infestations of varying degree occurred throughout the
Nipigon-Ceraldton country in areas previously free of marked at-
tack. In some sections, the Jack pine bhudworm was intermixed
with the spruce budworm on spruce and balsam. Areas of speclal
note follow. An attack of moderate intensity occurred along
the Nonwatln River near Cemp 10 where 1t was of moderate intens-
ity in the mature Jack pine. West of Carden Lake, 1t was mod-
erate; North o Chief Bay, Lake Niplgon, to Obonge Leke, light
to moderate; from Obonga Lake, extending around the north end
of Leke Nipigon, south to Jellicoe and east to Geraldton, it
was generally light, except for such areas as indlicated
below., A heavy attack occurred on young growth 15 miles



south of Jellicoe on the Trans-Canadr Highway which sppeared
most severe between Jackpine and Jelllcoe and continued
beyond the latter point as far as Ceraldton in diminishing
intensity. At Geraldton, 1t was sctive on young growth of
Jack pine. A heavy attack occurred southwest of Twin Lakes
at Mollison, Eaton, Dodds and Altitude Lakes, extending
southwerd to Wintering Lake. This represents the north and
gsouth extensions of the iInfestation, as previously mentloned,
on the highwey at Jellicoe. Xast of Geraldton, it was
recorded 7.4 miles east of Long Lac on the highway and

at Camp 19, Pulpwood Supply, on Seagrsam Road. In both

of the latter places, the budworm was extremely light.

Other records of 1ts presence were obtalned from Pays

Plat, Schreiber, south of McKay Lake and south of Pagwach-
uan Lake, all of which areas were very lightly attacked.

2. _8pruce Budworm

The budworm oh spruce and balsam has shown & de-
cided increase during the year. This incresse ls mod not-
iceable south and west of Lake Nipigon extending eastward
to Geraldton and 1t appesars westwaerd as far as Sioux Lookout.
The mein areas affected are summarized beslow,

Sioux Lookout Reglon. An extremely active infestation occurs
on peninsula of land north of Italian Bey on Lost Lake
midwey between =ioux Lookout and Hudson, Ontario.

Lake Kipipon-Geraldton Reglon. Infestations of considersble
magnitude and of increasing activity have developed in parts
of this region end, during 1943, reached proportions Justi-
fying considerable alarm. The principal infestatlon on
spruce and balsam extends around the south and west sldes

of Lake Niplgon in the followlng msnner: McDlarmid to Prazer
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Lake, light; Prazer and Xonwatin Lakes, moderate; Little Sturge

and Black Sturgeon Lakes, heavy; Chisf Bay, heavy; Chief Bay
east, moderate; wostward from Lalke Niplgon as far as Garden
Lal® , mederate to light with diminishing intensity westward,
East of Lake Ripigon, 1t occurs in heavy intensity slong

the Trans~Cenada Highway over a lU-mile course immedlately
southwest of Beardmore, and sagaln heavy 29 miles weat of
Geraldton extendling over a S-mlile course wheére young trees
are undergoing attack,. In this area, 1t appears in conjunc-
tlon with budworm on Jack pine. It agaln appears in moderste
Intenslty within the townsite of Geraldton. In the more
easterly portion of this reglon, 1t was recorded in a light
intensity south of White Lake, extending in a northeasterly
direction as far as the vicinlty of Hornpsyne.



A few records of minor activity of the budworm on
balsam fir revesl its presence in such scattered parts as
Hawk Lake, nesr Kenora and at Peys Plat on Lake Superiocr.
It sesms possible that 1ts mctivities may cover a conslder-
able portion of this section of country but that as yet it
is noticeable only through intensive searching.

The accompanyling map delineates the major infested
areas In northwestern Ontarlo ss recorded during 1943 by
eorial and ground reconnaissance.

Se History of the Budworm in Horthwestern Ontarlio
1987-1943 inclusive

The first Intensive budworm attack was reported
in northwestern Ontaric 1pn 1336. In that year, severe
defollastion occurred in the Kenora district at Andy Lske,
Willard Leke and Beaublen Lake. Infestations of a milder
nature probably were active in other areas, but it is
doubtiul if they reached epidemic proportions.

In 1937, when the present work on this insect pest
wes initiated, all of northwestern Ontarioc as far east as
Dryden experienced medium to heavy defoliation.

The outbresk became more widespread than ever in
1938, extending eamatward to the Port Arthur district and
southwerd through the Fort FPrances district into ¥innesota.
Areas of decldedly severe defolimtion occurred as follows:
The Turtle River-Pekagonins Lake area, 3 townships west
of Leke Manitou, Hawk Lake, Dryden amd Ignace in the ¥enora
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district; et Kewnlpl Lake ln Fort Frances end im the Northern

Lights area in Port Arthur,

By 1839, the infestation covered all of northwestern

Ontario in varying degrees of intensity. The most marked
inerease was recorded in the Thunder Bay reglon where the
infestatlon advanced about 50 miles. A minor infestation
in Corman township in 1938 extended its coverage northward
in 1539, Heaviest infestation was observed in newly at-
{acked areas to the east of former centres. Prominent
among these waa Dog lLake.

Areas of older infeatation in the Xenorm and Fort
Prances districts exhibited a diminished stimck and mortal-
ity was leas than snticlipated, averaging less than 157,
In these districts, the heavier irfestations moved eastward
to Ignace, Manltou Lake and South of Dryden. In a belt of
timber extending from Andy Lake northward beyond Besublen
Lake, about 507 of the trees were dead in 1939 as a result
of heavy defoliations dating back to 1936.
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The intensity of attack in older areas of infesta-
tion subsided in 1540, while new areas were few Iln number
end small in sige. It was reported that the eastern llimit
of south ol Qarden Lake stopped at the line of change from
the prevailing spruce-Jack pine mixture io a preponderance
of spruce. However, north of Garden Lake, Lhe spruce-Jack
pine mixture extended eastward and hers severc browning
was reported. Small areas limlted Lo & few acres were
found cast of the maln line of sdvance and some of these
suyseguenily developed into severe outbresks. Occaslonal
retopds of budworm were received fyom Phillipts Cresk
eatt of Heron Bay and on the Ple River north of Heron
Bars

In the Port Arthur District, the area south and
wast of the Cansdian Hational Rallways was practlcally
rpe of damage. A local ares of & few sguare miles at
Kdtabeks was heavily attacked, as was an ares south of
pkashken Lake and another north of. Mac. Severe defolia-
tbn occurred on the bourdary bDetween the Fort Arthur
afl Kenors districts at English River.

In the Sioux Lookout Eiatrict, the infestation was
ight, with no severe defollation observed or reported.

The infestaetion in the Kenora District wes llghter
fan in previous years. In the western and northerm por-
{fons, defoliation was patcehy and light. No severe damage
i observed elsewhere although a new sres of moderate
{tensity appeared on the north emd of Manltou Lake.

_ In the Fort Frances srem, 1t appears tlat heaviest
ifoliation occurred about Burke Lake, Lake La Croix and
aurgeon Harrows.

The situation continued to improve in 1941 although
irge areas were again lnfested. The entire esstern portions
* {he Kenora and Fort Frances districts experienced an epl-
smic varying in degree of intemsity from light to heavy,
he heaviest in general occurring towaprds the eastern dlst-
Lot limitss Severe defoliation was cbserved in three re-
atively small sreas; namely, Beaverhouse Lake, Sturgeon
arrows and Eagle Rock Lake. The entire southwest portion
£ quetico Park also recelved a medium attack extending
crogs the border into Minnesota. In the vicindty of
gnace in the Kenora District, severe defollation of isolated
rees or groups of trees was observed. With these exceptions,
he infestation elsewhere in this general area was light.
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The ares thus far considered appeared to be the
fooal point of the infestation in northwestern Ontario,
having contracted emstward in the Kenora and Fort Frances
Districts and westward {rom Port Arthur. fThe territory
includiing Hawk Luke, Vermilion Bay and Dryden, the scene
of heavy outbresks I'rom 193740, revealed only a trace
of budworm in 1941. Korthwest of the town of Kenoras, a
falrly lurge area bounded on the north by the 1ish
River wasg covered with a light to medium infestation,

In the Port Arthur District, the outbreak declined
mariedly,with fowr comparatively small sress of medium
infestation veing recorded. These were locsted: (1) west
of 3lack Sturgeon Lake, (2) west of Lake des Iles, (3) en
eascward extension of the Quetico Park infestation in the
sowh end (4) in the north, the territory nortlwest of Lake
Sesganga.

: Northwester: Ontario, particularly the Kenora
Digrict, witnessed a genersl resurgence of the infestation
inl%2. fThe renge of the budworm was also extended northe
wal into the Bloux Lookout reglon amd eastward into the
Gepldton District. On the whole, defolimtion was patchy,

wih severe lnjury being restricted to several relatively
1l arees.

\ In the Kenora District, heavy outbreaks occurred
atilehree Lake, emst of Hewk Lake, for a distance of 12
mips, east of Igece for & distance of 18 miles, especlially
atiull River, and for a distence of 26 miles west of

Igce. East and soath of Bagle Laike to the eastern dist-

rit boundary, budworm was generally present in medlum in-

t ;

il ty. The western portion west of Hawk Lake was almost
fr¢ of budworn.

. in the Fort Frances District, defoliation was general
o the entlire district east of the sixth meridian. On the
wihe, thne infestation was light, with centres of medium oute
- bak preveiling in seversl areas.

i Budworm extonded 1ts range well into the Sioux Look-
oiDistrict durdng 1942, Generally speaking, thehorthern
1its ran from Goldpines esst to the southern tip of Wapesi

Léy thence in & northeasterly direction to ¥Miniss Lake at
tidistrict boundary.
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Of particularsignificence was the dlscovery of an
attack by the budworm on spruce and balsam just north of the
C.HeRs track 4 mlles east of Hudson. This was the firat
record of an invasion of this part of the country by the
budworm on spruce and balsem, &n insect which has caused
immeasurable damage in eastern Cansda, This new infesta-
tion covered spproximately 100 square miles.

: In the Port Arthur District, it appeared that the
infestatlion was moving eastward, several outbreaks occurring
in the Geraldton Distriot. This was apparently the forerumner
of severe outbreaks in that srea in 1943.

Bs Blologloal Control of Caccecia fumliferans Clenm.

1. The Budworm Pupsl Survey

(&) Introduction

various fectors pecullar o wartime conditiors made
further inrocads into both the extent and quantity of budworm
pupal collections cvtained In 1943. Por the most part, co-
ocperators who had previously contributed so gensrously were
unable to do so in the past year due to reduction in personnel
and the bLurden of added dutles. As e resuli, collections
in all but two of the areas sampled were madse by the starf
of the Winnipeg Laboratory.

(b) Areas Contribvuting

The muber of study areas represented was reduced
from 13 to 8. Portunately, it was posaible to meintain col=-
lections from such important cenires as the Sandilands Porest
Reserve, Spruce ¥oods Porest Reserve, Riding NMountaln National
Park, Hawk Lake and DUryden. The scarcity of pupse was respons-
ible for the absence of samples from Ignace and FPort Frances.

Spruce budworm pupae were received from three arcas
in 1943. The most lmportant of these 1s Ceraldton, situated
in a region of & new widespread and severe outbreak on spruce
and belsam. The second ares, at Hudson near Sioux Lookout,
ls experiencing a moderate infestation of limited distribu-
tion while the third, at Spruce Woods Porest Reserve, has
been active for several years. Jack plne budworm pupse were
regelved from all other areas. ’

Table 1 indicstes the source amd number of pupse re-
celved in 1943, :



TABLE 1
SOURCE & HUMBER OF PUPAE RECEIVED IX THE 1945 BUDWORY PARASITE SURVEY

1%

LOCALITY COLLECTOR SERVICE OR COXPAXY EC. OF EO.0F
WENTTONE ' ' JLLECIIONS | PURAE
Sandilends Foresst Reserve T.B.Rabkin Perest Insecct Investigations 1 586
Spruce ¥oods Forest Reserve” [H.A.Richmond & |Forest Insect Invsstigations 1 1526
. ?-.B.Rahkin
Riding ¥t. Nastional Perk F.D.Rabkin Poreat Insect Investigations 1 185
|OKTARIO ) '
Hawk Lake R.R.Lejeuns & |Forest Insect Investigations 20 1981
P.B.Rabkin _
Dryden 0. Jackson Dryden Pspar Company 7 1788
Hud son® R.R.lejoune & |Forest Insect Investigations 7 1406
P.,B.Rebkin
Eva Lake R.T.Le jeuns Poreat Inssct Inveastigstions 1 44
Geraldton® HeA.Rlchmond & |Forest Inssct Investigetions
K.Montgomery & Ont.Dept. Lands & Forestas 4 4135
TOTALS 42 11652

# Spruce budworm.

1G



(¢} Organization

No changes in methods of handling aﬁd rearing were
introduced during 1943.

(d) Analysis of Data

(1) Parasites rearcd. The following is s list of perasites
Teared lrom pudworm pupae in 1043, The species are listed

in the order of occurrence, the most abundant appearing at

the top of the 1lst.

HY%E%GPT?RA Lot
SE§ altes conquisltor Say.
1880 fenc s Eirieggg Cress.
Amblymerus veraitor Nort.
‘ TMEINS LOTLrLOLE Dl
Crachymerla compsilurae Cwfd.
DIPTERA '

Zenillle csesar Ald,
Nemoriiie pyste Wik,
Phyrse pecosensis (TT.)

a req;g% saundersil (will.) N
Actia Interrupta Currs. \
Pseudosarcophags affinis (Fall.)
Ceromasia &p.

A curious development during the last two years has
besn Lhe gradusl dlssppearance of several specles of migscel-
laneous hymenopterous parasites. While these never occurred
in sbundance,; they at times added considerably to pupal
mortallty. Atromotus asp., the one most frequently reared
in this group, was antireiy absent this year. This was
also true of the chalclds, Tetrastichus sp. aad,§§ntamag§§%ru&
sp. In all, 5 specles of Hymenoplera were obtained In 1943,
compared to 10 for the preceding youar and a total of 18 since
the Inceptlon of the pupsal survey in 1930,

giiz ?ugal parasitism for 1943, MNethods used for determining
egree of parasitism and olLer mortality are the same as
those described in the 1942 Annuel Report, Page 26. Table 2
shows the degree of parasitism for all areas in 1943, Para-
sltism is based on the total number of pupse received minus
those dead from other causes as 1004, As usual, Diptera are
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groupsed under one heading« The chalelds are made up entirely
of Amblymerus sp.



PERCERTAGE MORTALITY OF PUPAE FROZ THE 4943 BUDNORY SURVEY

o

§Sprnse badworm.

Y _ EFHIALTES PHAECGERES . SCEL BOU
AREA DLPTERA | CoNouisrToR | mARTOLUS | CHALCIDS %@é‘fﬁf’s TOTAL
[HAKITOBA '
Sandilards Porest Reserve 1.62 l1.88 658 Da59 000 18.74
Riding ¥t. Hational Park 18,06 2e 38 5487 l.94 1.20 27.74
Spruce Woods Fcraggzseser?a* wwié;ﬁﬁﬁw 2.16 0,00 0.17Vﬁj, 0.00 lgﬁgg
ORTARIO
‘Hawk Lake :
Top # Jack pine 1.11 2470 6.66 1,11 0.00 11.58
Bottom 3 Jack pine .82 7497 3D 2.47 0.00 14.57
Average for Hawk Lske 96 Do 34 4.98 1.79 Q.00 13.08
Dryden 4.75 - 9.15 13,83 2«98 Q.14 3085
Eva Lske 2. 70 10.81 16.22 Q.00 Q.00 20.73
Hudson® 5.29 . 5.93 3428 0.18 C.09 14.78
Geraldton® S.43 Dald -~ 1.68 0.88 000 12.5

¢
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The preceding table, while indicating the percentage
of pupae parasitized by chalcids, does not show the actu
number emerging. This information, plus the average number
per pupa, appears in Table 3.

TABLE 3

AMBLYMERUS SP,* REARED
FROM 1043 BUDWORM PUPAL COLLECTI ONS

AREA NUMBER OF AVERAGE NUMBER
CHALCIDS PER PUPA

Sandilands Forest Reserve €87 13.5
Riding ¥t. National Park 80 16.7
Spruce Woods For. Reserve 15 7ed
Hawk Lake 419 12.3
Dryden 492 11.7
Eva Lake 0 0

Hudson 30 15.0
geraldton . 103 10.3

#)11 chalcids reared in 1943 were Amblymerus 8p.,
mainly A. verditor with a few A. tortricis.

On the whole, parasitism showed no great changes over
1942, slthough there are some points of speclal interest.
In 1942, chalcid parasitism reached & new high and 1t seemed
_that chalcids might be on the incresse., However, in 1943,
they generaslly occurred sgein in their usual abundance.
Ephialtes decreased markedly, particularly at Hawk Lake,
Sandllands end Spruce Woods. Diptera galned considerably
at Spruce Woods and maintained thelr posltion as the dom-
inant group in Riding Mountain Nstionsl Park. Elsewhere,
they were much the same. The prevalence of Phaeogenes
approximated that of the preceding year.

In one respect the 1943 data are excesdingly inter-
esting in that they afford a comparison of the parasite
complex between three areas of spruce budworm and five of
Jack pine budworm. The difference between the two l1s not
as great as might be expected but some definlte verlations
are apparent. The most striking is the usual sbsence of
Phaeogenes hariolus in Spruce Woods material, a condition
which hes obtained eince the inception of investigations
in thet area. On the other hand, thls specles was recovered
from spruce budworm at Hudson and Geraldton but it is note~
worthy that the average parasitism for thess two areas 1s
much lower than the average of the flve Jack pine arseas (2.5%
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compared to 9.,1%). Chaleld parasitism by Amblymerus 8D
ls also less In evidence on the spruce budworm. Eﬁggaltes
conquisltor in 1943 armd in previous years nas been reare
in approximetely equal numbers from both forma of budwom.
Diptera appear to be the only group causing a greater
mortality on the spruce budworm. In 1943, the average
parasitism of spruce budworm by Diptera was 9.14% as com-
pared to 5.63f on the Jack pine budworm.

Disregarding the question of hosts, dipterous
parasltism has been consistently higher over a period of
yesrs in such areas as Riding Mountain National Park,
Spruce Woods and Fort a la Corne, the average belng 10.67%,
84097 and 8.74% respectively, as compared with a mesan of
3.65% for all areas since 1939, That this condition occours
with such regularity in the areas mentioned (2 of them Jack
pine budworm), must be due to some inherent Jifference in
the environment.

(111) Natursl mortalit; of pupae. Every year a percentage
Ol pupae received in Winnipeg dles from casuses which are
not readily apparent. Moreover, this number is not con-
stant but exhibits considerable variation between aress,
somé collections showing a consistently higher or lower
mortallty than the average. Unsuccesaful attempis have
been made to determine the underlying causes Ly anslyzing
the data. It is certain that some mortality is due to

the feeding habits of the parasites Ephialtes and Phaeogenes
but it is also equally certain that collec gs shipping
and rearing must result in additional mortalify.

In an effort to throw some light on this guestion,
& simple experiment in which pupae received three diffep-
ent treatments was conducted at Hawk Lake in 1943, Treatments
were as follows:

(1) An actual count was made in the field to determine the
proportion of emerged to dead pupae present on the trees
after emergence was completed.

(2) A series of pupae collected from Jack pine et Hawk Lake
was carefully ploked, handled and counted. Then the
collections were divided into two lots, one being retained
at Hawk Lake and reared through until eMeIrgence wRs come
pleted,

(3) The other lot was packed in soft moss in Forest Insect
Survey boxes, stored in a cool place until transporta-
tion was avallable and then shipped to Wimnmipeg. There
they were reared through in the same type of cage used
for the pupme at Hawk Lake. The treatment received by
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pupae in (2) end (J) 1s the general procedure by which
pupae from other aress reach Winnipeg. In this experi-
ment, however, unusual preceutions were taeken to reduce
the injury from collecting and shipping to a minimum and
it 1ai§nfertunata thet such ideal conditions do not always
prevail. :

Table 4 shows the results of these rearings.

TABLE 4
COMPARI 80K OF NATURAL MORTALITY OF HAWK LAKE PUPAE
UHDER DIFFERENT TREATMENTS

TOTAL |NATURAL| 4 NATURAL
TREATMERT PUPAE | DEAD DEAD
Pleld count at Hawk Lake , 430 20 4.6
Reared in cages at Hawk Lake | 594 85 10.8
Ism.ggad to Winnipe g for rearing | 627 78 12.0

It 1s readlly perceived that mortallity of pupae in
the fleld is appreciably less than that of pupas reared in
cages. This fleld mortality of 4.6% may be attributed meinly
to the feedling hablts of the parasites, inherent weakness and
weather conditions., There 1s a surprisingly small variance
in mortelity of pupme reared at Hawk Lake and those shipped
to Winnlpeg. This additional mortality was incurred through
packaging, transportation to Winnipeg and handling by postal
authorities. In view of the numerous potential lethal facte
ors lnherent in such a trip, the mortality is remarkably
small. The greatest injury appears to have been caused by
collecting and counting and it would seem that careful handling
during the pre-shlpping period 1s most essential. The high
mortality of pupae received from some ereas is no doubt due
in 8 large measure to lack of sufficient care in this respect.
On the other hand, the pupae shipped in this experiment under-
went a relatively short and rapid journey compared to those
from other areas. The fact that such i1deal c¢onditions do
not elways obtain would tend to further incresse this ™stural”
mortality.

The natural mortality of pupme received in 1943 is
shown in Table 5. :



28

TABLE 5
NATURAL MORTALITY OF PUPAE RECEIVED IN 1943
, % NATURAL . 4 NATURAL

AREA DEAD AREA DEAD
Sandilands 8.21 Hudson _22.05
Spruce Woods 24.39 Dryden 2l.14
Riding Mt.
Kational Park 16.21 Eve Lake 15.91
[Hawk Lske 14,12 Geraldton 17.96 |

(iv) Other host-parasite relations. Herein are again in-
cluded & number ol tables desaling with various aspects of
pupal parasitism. Simllar dats appear in all previous an~
nusal reports since the inception of the project in 1939,
There 1s a definite need arising for correlation of all the
date acoumulated since the beginning of the survey into s
comprehensive report. Unfortunately, time is & limiting
factor and, to date, this has not been possible.




TABLE 6
PERCENTAGE MORTALITY OF MALE PUPAE IN 1943
: ' e LTI TOTAL
AREA fgﬁééﬁgfiga §§§§§§§§Es DIPTERA |CHALCIDS |MISCHLLAREOUS P§§§§§§IS§ hggggéﬂ MORTALITY

Sandllsnds 1.35 5.& 101 12u34 U.00 18.58 ] &.76 25& o
Spruecs Boods 1.82 (.00 16.28 0.10 0.00 18.20 20.98 39,17
Rlding wt.
Nationsl Pi. 1.30 5,20 2.10 2.60 1.30 19.48 15.59 35,07
Hawk Lake .51 4.26 0.78 2.36 0,00 13.91 13.91 27,82
gﬁd&@n _ Bend Jell Sell 0.19 0,00 12t35 16,93 22 .58
Dryden 5.97 15,10 4.87 2,56 0.24 28.74 22,41 51.16
Rvs Lake 6.90 17.24 3.45 0.00 0.00 27 .58 17.24 44.82
lseraldton 3.68 2.04 2,357 0.53 0.00 8.62 6.78 15,30

6¢C




TABLE 7

PERCENTAGE MORTALITY OF FEMALE PUPAE IN 10343

26

EPHIALTES | PHAEOGERES ) I TOTAL  |HATORAL| TOTAL

AREA CONQUISITOR| HARIOLUS |PLPTERA FHALCIDS| MISCELLANEOUS PARASTTISN| DEAD MORTALITY
sandil ands 2.07 8.62 2.07 | 4.48 0.00 17.24  |11.72 28.96
Spruce Woods|  1.24 0,00 4.74 0.21 0.00 6.19 |31.75 37.94
Kational Pk. 2.78 1.85 19.44 | 0.92 0.92 25.92  |16.67 42.59
Hawk Lake T 3.67 0.82 | 1.19 0.00 3.91__ |12.48 22.38
Hudson 3,70 2.24 4.71 | 0.11 0.11 10.87 25,00 35 .87
Dryden 8,27 7.54 2.79 | 2.17 000 20.58 _ |20.06 |  40.64

Eva Lake 15,33 6.67 0,00 | 0.00_ 0.00 20.00  |13.33 33,33
Gersidion 4.52 1.00 5.66 | 0.08 0.00 11.25 _ |24.45 35,70

0¢



TABLE 8

PERCENTAGE MORTALITY OF ALL PUPAE IN 1943

27

EPHIALTES |PHAEOGEBES AL |FATURAL| TOTAL
AREA CONQUISITOR| HARIOLUS | DIPTERA|CHALCIDS|MISCELLAREOUS Pﬁgﬁgm S¥| DEAD |HMORTALITY

Spruce Foods 1.65 0,00 12.82 0.13 Q.00 14,39 24 .39 38.78
Riding ¥t.
fational Pk. 2.16 3.24 15,13 | 1.62 1.08 23.24  [16.21 39.46
Huwk Lake 5425 3.94 U.81 | 1.72 0.00 11.71  [13.12 24.84
Bud son 4.62 2.56 4.12 | 0.14 C.0% 11.52 122,05 33.57
Dryden 7.21 10,91 .75 | 2.35 0,11 24,33  [21.14 45,47
Eva Lake 9+08 13.64 2.27 0.00 QtO‘Q 25,00 15. gl 40.91
Geraldton 4.21 1.37 4.45 | 0,24 0.00 10,28  |17.96 28.24

16



Table U shows the sex ratlos of Cacoecla fumiferana
pupae, Phaeogenes hariolus and Ephialtes conguisitor 1
1943, atur fead pupse were exciuded from Lhe computa=
tions. ’ :

TABLE ©

SEX RATIOS OF CACO
ARD PHAEOGERES

[AEOGED

SEX RAT10-0H

AREA - PH Ef; |

Sandilands

ISpruce Woods |
RM&S K% » ‘ S . ) | ! .
National Park 581 2250 _+500

a%}é : : : aeé_é:é; = ] : «6%
‘M . . 66% - . .@ '
hee 1 , 381 | 780 | 333
[Tromass ~53 586 | .ses

TABLE 10
SEX RATIOS OF EPHIALTES CONQUISITOR AKD PHAEOGENES HARIOLUS
REARED PROM MALE AND FEMALE PUPAE OF CACOECIA PUMIPERANA

MALE PUPAE — TEWALE PUPAE _
AREA Ephlaltes | Phaeogenes | Ephialte Phasogene
gonquisl Ygr ﬁmﬂ olus m&%r “Eariolus |
Sendllands ) « 500 « 700 « 667 1.000
Spruce Woods 516 833 None 1 . BHone
iding Mt,.
ational P&rk*__ +Q00 « 250 333 1000
Hawk Lake * QM . 18% &@ZQ «8856
Hud son Vi) « 562 « D18 » 3%
Dryden «460 « 385 LTS « 775
E?ﬂ Lake « 500 « 200 ' 1.000 1000
Geraldton » 339 «B7 « 583 + 538
|_TOTALS 394 « 377 + 684 789
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{e) Summary

Some 11,650 pupae were received from three study
areas ol spruce budworm and five of Jack pine budworm in
1943, The following parasites were rsared from the mat-
erlal submitted;

HEYMEN OPTERA

Ephialtes copquisitor Say.
?gﬁééiéhﬁk'Ed%!ﬁIﬁH“Erasa.

| Verditor Nort.

Sm ortricia pr.

DIPTERA
Zenillia oceeser Ald.
Nemorilie Ez%ﬁb Wik,
Phyrse pecosenslis §§TE)111 )
ﬁagr a saundersii (will.
Actia infarru ta curr.
F 80 U00 BAPGO E§ 8 affinis (FPall.)
Ceromasia 8p.

During the last two years, there has besn a gradual
decline and diseppesrance of such common miscellaneous
Hymenoptera as Atrometus sp., Taﬁraﬁtiehug sp. and Synto-

mosphyrum sp.

Pupal mortallty from parasitism and natural causes
in the elght areas sempled is listed below;

AREL ] % NATURAL £ TOTAL
o - ; PARASITISM _ MORTALITY HORTALITY
Sandilands 17,91 D421 27.12
Spruce Woods 14,39 24,39 38 .78
Hawk Lake 11.71 13,128 RQ.QQJL
Hudaon 11.52 22.08 35457
Dryden 24,08 21.14 45.47 |
Geraldton 1028 1796 28.24




Ko outstanding changes in parasitism took place In
1943 but data proocured permit an interesting comparison
between the parasite complex on the spruce and Jack pine
budworms. Parasitism by Phgeogenes hariolus and chalclds
wae markedly lower on the sprucé DUAWOIM« Eehialtaa
conqulsitor was reared in spproximately equal numbers from
the %wa, whereas Diptera were more abundant on the spruce
budworm. Disregarding hosts, long term trends show & mach
higher average dipterous parasitism in Riding Mountain National
Park, Spruce Woods and Fort a la Corne.

The major part of the natural mortality in collec-
tions from Hawk Lake was experimentally traced to collscting,
counting and caging, RKatural mortality due to shipping was
very light in this instance. : :

The usual tables showlng mortality of msle end fe-
male pupame and host-parasite sex ratioc relations are included
in the report. .

2+ DBudworm Larval Parasites
(a) Methods '

A quantitative study of larval parasites at Hawk
Lake 1in 1943 was conducted by two new methods which gave
more accurate results than those employed in previous years.
In the past, the usual procedure has been to collect, cage
and rear & known number of larvaee in the 3rd and 4th in~
stars untll pupation and the emergence of moths and para-
sites was completed, The adult paraslites were collected
and the percentsage parasitism determined. The one great
disadvantage of thls method was that & heavy rearing mortalw
ity invariably nullified the accuracy of the data.

To overcome this difficulty, the two methods de-
scribed below were followed in 1943. The first entalls s
count of budworm larvee and paraslite cocoons in the fleld
after parasite emergence from the host is completed. The
best time to make these counts is usually when budworm larvae
are in the 6th and 7th Iinstars. The parasite cocoons are
quite consplouous and easlly detected. The second method,
the most aceurate of all, requires the dissection of larvae
after parasitlem 1s completed and before parasgite emergence
from the host begins. This was sccomplished in 1943 in con-
Junction with the budworm larval growth study completed
durding the winter of 1943-44., In addition to this, for
purposes of ldentificatlion a supplementary series of larvae
should be reared through for adult parssites.



(b) Results Obtainsd

larvae in 1943 was
number of budworm 1s8rvae Wes round

3%

The only hymenopterous parasite reared from budworm
Apsnteles fumiferangse vier.
d to contain Diptera but,

A very small

for practleal purposes, they may be disregarded.

chitrined from countz of parasite cocoons in the field.

The {irst serles of results to be presented was

Co=

coons first appeared on July 5th, at which time most
normal lsrvee were in the 6th instar, while parasitized

larvae wore stlill in the 5th.
(hosts and parasites) and parasites counted on Jul

The number of individuals

5th,

7th and 10th on staminate cones, terminals on staminate
trees and terminals onnon-staminete trees is shown in

Table 1l.

alao listed.

TABLE 11
LARVAL PARASITISM IN FIELD COUNTS AT HAWK_LAKE IN 1943

The percentage parasitism for each category is

STAMI ~ g TERMIRALS ON TERMINALS ON NON~-

DATE STAMINATE CONES STAMINATE TREES STAMINATE TREES

E@rva&Wﬁaraaxtiaad.;arvae' arasitiged|Larvae| Paraaitize
Juiy & 70 7 49 1 23 1
July 7 2b 4 = 2 38 1
July 10 21 5 22 2 0 | 0
TOTALS | 116 ie io8 |5 g1 2

[ PARASITISM 13.8 4.6 242

The data as they appear above would seem to indicate
tist parasitism is much higher on larvae developing on steme

inate Conos.

in Table 12.

While larval dissectlons indicate & slightly
higher parasitism on cones, the reason for the wide variation
in Table 11 is that by July 5th most of the normal larvae in
conés had migrated to terminel buds while the parasites were
emerging from thelr hosts before migration could take place.
Even in the method used above, the true parasitism is greatly
underestimeted, as revealed by dats from larvel diassectiona
Here, the parasitism of larvae a&ll through the
season to July lOth 13 shown for staminate cones and terminal
collections made for & study on budworm growth and development,
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TADLE 12
PARASITISH IN 1943 AS REVEALED BY LARVAL DISSECTIORS
DATE __STAMINATE CONES - TERMINAL BUDS _ __TOTALS
' ' , Larvae |Parasiiized | % |Larvae | barasitized ¥ |[Tsrvae | Parasitized
June 5 3B |1 3 14.3 | 20 a_ 0.0 55 5 el
10 a2 2 .2 50 0 0.0 62 2 3e 2|
14 36 & 16.%7 19 o 0.0 55 8  10.9
17 33 3 9.1 | &1 1 Zes | 64 i 6.5
139 33 3 9.1 3e 2 G.2 €5 5 7.7
21 34 4 11.8 7 7 18.9 71 il 15.5
23 44 14 51.8 34 4 _111.8 78 18 23.1
25 4] 11 26.8 36 & 1187 77 17 22.1
28 B o 23.1 41 1l 26.8 80 20 25.0
30 4 11 26.8 3 8 21.0 79 18 | 24.0
July 3 8 8 21.0 42 12 2B.6 a0 20 25401
5 44 14 3l .8 41 11 _|26.8 83 25 29.4
7 35 8 14.3 I 7 1849 32 i2 16.7
10 33 3 Qul 54 4 31 .8 87 7 10.4
TOTAL
Jupge 5~-Z3 203 23 12.3 ] 169 10 591 32 33 8.9
TOTAL |
June z23-July 10 1 43] 75 25.8 | 303 63 20.8 | €18 138 22.3
GRAND TOTAL 518 o8 ig.0 1 472 73 15.5| €80 171 17.

9¢



Parmsltism Iin the above table has beon divided into
two periods, one from June 5«21, when parasitism of larvae
waa apparently still in progress and the other from June 23«
July 10, the perlod when parasitism was completed., This
second phase 1s the one which glves the most accurate
picture of degree of parasitism. It is to be noted that
for this period parasitism on stamirs te cones asmounted to
23.8% while parasitism of terminal~fed larvae was 20.87,
not a very big variation., In the period from June 5-21,
however, the difference between the two would appear to de
significant, 12.3% for staminate cones, 5.9¢ for terminsls.
It may be that the adult parasites prefer the more rapidly
devel oping steminate larvae as hosts in the sarly part of
the season and later, as the terminsl larvae develop in
size, parasitism bocomes more indlseriminate.

It eppears that parasitism was generally completed
around June 21-25 as, from then on to July 5th, the level
of parasitism was fairly high and constant. On July 5th,
the parasitic larvae began to emsrge from their hosts and
spin cocoons, the result being s sudden drop in the percente
age parasitism (See Teble 12, July 7th and 10th).

It is of Interest to note that disssctions disclosed
11 second inatar larvae to contain hymenopterous larvase
(probably Apanteles). The appearance of the parasitic larvae
colnoides w. ; described in Sweetman's "The Riologlocal
Control of Insects,” P. 242 as the hibernating first stage
larva of Apanteles lactelcolor Vier. and 1s apparently common
to all specles ol Apantelés. From Sweetmen's discussion, it
would seem therefore Q?nteles fumiferanae may attack
first instar budworm larvae in fell snd overwinter as
& parasitic larva in the host. Whether parasitism by A.
fumiferanae 1s normally completed at this time is unknown,
but, unless the results of our larval dissections are un-
reliable, it appears that additional parasitism occurs in
the more advanced instars of the following season.

Parasitism by Apanteles fumiferanse influences the
growth and development Ol budworm Lervee 1n several ways .

The most apparent effect 1s the retarded rate of develop-
ment , especlially noticeable in the 5th instar. The last
parasitized 5th instar larvae were collected on July 10th,

at which time 71.4%7 of the parasitized larvae were in this
stage. On July 5th (5 days earlMer), 10% of the normal larvae
were in the O5th instar, the remainder being in the 6th and
7th while, at the seme time, 1004 of the parasitized larvae
were still in the 5th instar.
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Parasitism alsoc influences the slze of the larvae
as reflected in head capsule widths, this agein belng most
apparent in the 5th instar. Below are listed the average
head capsule widths of some 1,000 normal larvae and 171
paraslitized larvae collected at Hawk Lake in 1943.

;. TABLE 13
HEAD CAPSULE WIDTHS IH MM, OF NORMAL AND PARASITIZED LARVAE

TH OF WIDTH OF
INSTAR ﬁoggx‘r LARVAE mmsmxgga LARVAE | DIFFERENC

2 .264 .263 ~001
3 . 308 37 M)
4 565 530 035
5 828 750 ,0BS
& 1.218 Hone
7 1,892 None

Both parasitized and non-parasitized larvae are ap-
proximately the same size in the 2nd instar, the difference
between the two becoming progressively larger with each suce
¢eeding instar until the 5th 1s reached. At thet time, normal
larvae are 104 larger than parasitiged larvae.

’ Parasltlc larvae emsrged from the 5th instar hosat in
974 of those exanined, only 3% of the perasitized larvae
surviving to the 6th instar and none to the 7th. The emerg-
énce of the parasite is apparently fatal to the host.

A point of considerable interest is that, in all the

171 psrasitized larvae examined, there was in no case positive
evidence of male goneds 1n eny of the hosts. Positive identi-
* flcatlon of the hosts es females is more difficult, however,

and 1t 1s not possible to atate therefore that all parasitized
larvae were femeles. It would seem rather improbable that
the ovipositing parasite could distinguish between male and
female lst and 2nd instar host larvae. A more tensble ex-
planation 1s a posaible inhibitory effect on the development .
of testes by the parasitic larva or actual destruction of
the testes by feeding.

(¢) Sunmmary

The most eccurate method of determining larval para-
slitism 18 by dissection. This technique dlsclosed & paraslit~
ism of 22.3( on & random series collected June 23rd to July
10th. Parasitlism was slightly higher on larvee collected
from staminate cones. Apanteles fumiferanase was the only
hymenoptercus specles obtalned In 1043, while dipterous para-
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sitism was negligible.

Parasltes have been found in budworm larvae from the
2nd to the 6th ilnstar inclusive. In 97¢ of those examined,
parasites emerged from the host prior to the 8th instar while,
in the remainder, the host survived to the 8th inster. Para-
sltized larvae, especially in the 5th instar, were noticeably
retarded in rate of development. The head capsule widths
of 5th instar parasitized larvee also averaged 10¢ smel ler
thaen normel larvas.

It 1s rather curious that no male gonads were found
in the 17) parssitized larvame exsmined. However, it is im
possible to say definitely if all parasitized larvae were
females, a8 positive identification of this sex is more d4if-
ficult,

3. Budworm Egg Survey
(a) Methods h

Sample branches were removed from the top and botitom
of 20 trees in the vicinity of the Hawk Lake camp and the
usual records obtalned. These include a count of the muber
of terminal buds end egg clusters per branch and informmtion
on the height, erown class, staminate cones and denslty of
follage of the trees. Originally, egg clusters from halfl of
the branches examined wers presserved in Prehling's solution
for a count of egge per cluster, while the remainder were
Inoubated for an estimte of larval emergence and egg parssitism.
Subsequent analysls of data, however, revesled a higher in-
cldence of parssitism in the preserved clustera. Nevertheless,
data from the two sources are first tabulated separately and
then a final compllation mede of the two.

(b) Results obtained
(1) Preserved egg clusters,

Branches examined aseseas 20
Torminal DUAB sesevenesreTLED
Egg clusters sasesscenne 206
E&gs TS B X222
Parasltized oggs csvsevs 430
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(11) Incubated eggs.

Branches oxamined .vsses 18
Terminal Duds seevssesss 7202
Egg cluBtors csceevsessse 186
Sound O8HES esvvevsevssces 8168
Parasitized eggs cse.vse 278
Unhatched CTER werssvsan 1206
Total @ZES evevsencrceee J65E

(111) Below is presented a compllation of data from the two
sources sbove. In some cages, only date {rom one gource are
of use and, in others, the two are sppliceble., In all in-
stances, the source 1s indlcated.

Trees examined seesrvss 20 {1)&(11)
Branches examined ..... 38 (1)&(44)
Terminal DUds se.es0ees1445) (i)&&ii;
Egg clusters sevsevssee 392 (L)&(1d
Egg;a P <o B (1}&(119)
Eggs destroyed by

p&r&ﬂit@a $se B NS EN 3&31% (i)&(ii)
Sound BZES ssesvirvanns 34:69% (11)
Infertile gEs sveensns 3.9&94% (11) :
Bggs per cluster 5445 (L)&(11)
Eggs per branch ~ 562.4 (1)&(11)
Egg clusters per branch 15.2 (3)&(i1)
Eggs per 100 terminals 148 (1) &(11)

In 1943, egg parasitlism(by Trichogramma minutum) was
again relatively low but infertllity was mu%ﬁ hBighér than in
previous years, amounting to 12.97 as compared to .87 for
1942, There was a decreass in the number of eggs deposited
from Zl4 per 100 temminals in 1942 to 148 per 100 terminals
in 1943. 7This is rather encouraging in view of the fact
that an alarming increase in the budworm was anticipsted for
1943, While some of the anticipated increase dld sotually
ocour, the damage sustained by the trees was not severe due
to an exceptionally favourable growing season.

(¢} summary

The egg survey at Hawk Lake yielded 392 egz clusters,
with an average of D4.5 eggs per cluster. Psrasitlism destroyed
343% of these; 12.9% falled to hateh; and 84.67 were sound.
Terminal buds counted numbered 14,451, with an aversge pop-
ulation of 148 eggs per 100 terminalas, This compares with
214 1n 1942 and & In 1941.
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4. Directions for the Budworm Pupel Parasite Survey

The following is a complete compllation of procedures
and techniques developed over a period of five years in nendling
material received for the Ludworm pupal parssite survey. Di-
rections are given in chronological order, begzinning with the
opening of the bexes and concluding with the cleaning and dig-
mantling of the rearing ceges. As an ald to those not femil-
isr with the budworm and its paresites, & section on identifi-
cations is sppended.

STEP ONE
RECEIVING AND S0RTING MATERIAL

1. The box is opened 1n a bell Jar lsid on ite slde and the
éntire contents removed, rinding the enclosure slip.

2 Make a note of date received on the determination aheet,
al 80 Forest Insect Survey and box numbers.

Ss The material l1s carefully exsmined, segregzating budwom
rupee from packing material.

4. The packing material 1s then carefully checked and dis-
carded. At this time, the box may &lsc be discarded.

5. Living adult material, such as budworm moths and parasites,
is k1llied and labelled. Budworm pupae smd the pupas or
cocoons and larvee of parasites are placed in petrl dishes.
Eventually, the budworm pupse will be placed in cages and
included with them will be all the dipterous larvae and
cocoons. Before caglng, however, the folilowing l1s done.

6. Pupae are segregated according to sex--male and female--
and emerged pupal cases placed in a separate category.

If possible, parasitized cases from which dipterous larvae
¢ame axd salso from which Hymenoptera emerged are segregated
and sn atliempt made to balance the number of cases &gainst
the nuber of parasites found. Pupsl skins wlith ons to
many small holes the size of a pin head have been para-
sltlzed by chalelds, while Ichneumons leave a more or

less Jagged elrcular hole anteriorly on the host pupae.
Pupae from which Diptera have emerged are usually badly
damsged; the emergence hole is normelly large and irrege
ular and may occur on any part of the pupal skin.

7. For emerged budworm material, balance the number of emply
pupel skins against emerged moths snd rceord the excess
skins as directed on the determination sheet.
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STEP TWO
FILLIBG IN DETERMINATION SEEET

The determination sheet ig stapled on to the enclosure
8lip. fThe date received has slready been entered. This
date applies to the Jete the hox is ectually received.

The F.l.3. number is givem. Check sheet for Resord Ko.,
Date and nox Ko.

The first entry is in column (1) and compriges sound
rPupae. These cousist of sexed material, male and femsle
and totel .

In ceolumn (2), snter the pupel skins from whlch dipterous
larvae have emerged, segregated according to sex. If

this 1s not possible, follow procedure suggested in Ltem
€ below, These will be rut in the rearing sage with sound
budworm pupse, ) ‘

Column (3) contains parasitized pupel skins from whiich
Eymenoptera, both Ilohneumons argd Chal cids, have cmbrged.
These will also De put in the rearing cage with sound
Ludworm pupss.

Column (4) shows any parasites in excess of the para-
altized skins. Include larvel , pupsl and adult [orms.

The excess parasites sre distributed artitrarily between
male and female pupme, corresponding to the number of

pupee received; f.e., if there are twice ss many males

as females, the parasitos would be distri.uted two-thlirds
from meles and one-third from females. If no excesas para=-
sites ocecur, no entry is necessary In coluwem {4}. Cheloids
are not included in thisg column.

Total columns (1), (2), (3) and (4) and enter in column {5).
Column (6) conteins the number o smerged moths found in

the Lox. These are killed and, after beins recorded, may
be discarded.

Count snd sex the budworm pupal cases and, if there is any
sxcess of skins over the emerged moths, enter the number
in eclumn (7). These smerged skins may then alsc Ve
discarded. '

Coluwan (8) shows the total of emerged moths by adding
Ltogether columns (&) and (7).
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The srand total, coluwmn (9), shows the original number
of pupae in the eollection before parasitissm and emerg-
enco of moths commenced. It is obtalned by adding
colums (5) and (8) and is regarded as the totel number
of pupae received in the box.

Pree adult Chaeleids are not entered on the determinmtion
sheot but are killed and layered, then enterea on the
smergence sheet as & normal record fﬂx that date,

All other adult parasites should be segregmted according
to the headings on the emergence sheet and entered on
that sheet as a normal emergence for that date. The
pumber of Diptera end Ichneumons eniered on the emeryg-
ence sheet should correspond with the total of columns
{2y, (3 and (4) less larvee and cocoons of Diptera and
pupae parasitized by Chalcids.

Hiscellaneous material not related to the pupal swvey
proper may be noted on the bottom of thse determination
sheet and then transferred bto ths Forest Insect Survey.
Cheek determinstion sheet.

STEP THREE

PILLING IN ACCESSION SHEET

™he anccession sheet is filllicd in when the delemination
sheet 18 completed.

On the sccesalon sheet are listed the main area Iirom
which the oollection was taken end, where spplicable,
subsidiary areas. Where the eres 1s a composite with
several localities contrivuting, snd where all the mat-
erial 1s rearsd in one box, the suvsidiery areas are
listed on the same accession sheet under the appropriate
heading. Entries are made from columns (5), (8) and (9)
of each determination sheet and represent the totsl
nusber of pupae recelved in that sample. The F.I.5.
nugber on the determination sheet is also entersd on
the accession sheet. Thus, & ready reference to ilhe
original enclosure s8lip for any one entry on the se-
cesalon shest 1s possivle. One accession sheet ls

used for esch malin arca.

Cheek accession sheet sgainst determination sheet and
prepare the material lor the cuges.
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STEP FOUR
PLACING MATERIAL IN REARING CAGHS

The material iLiat was recorded on the deteramination and
accession sheets 1s introduced into the pupal parasite
resring cages.

It is edvisable to load the top itray of the cage firast.
At the beglming of the Survey, 1t will be possible to
remcve the front of the cage to do this. Later, due
to emerged materlial In the cage, it will require spec~
ial means.

In loading the trays, it is sssentisl to see that the
pupae are properly distributed and that no clumping or
plling up of pupse ocours. It is also advisable not

to handle the pupae more than is absolutely NeCOEBAYY .

To do this, 1t is sometimes possible to merely flip the
contents out of the dish in whieh the pupse are contained,
thus evenly distributing them over the wire Lrays.

Where smergence has procesded, the front of the cage
carinot be readily removed. At this time, 1t mizht be
possible to Introduce pupse into the cege by means of

a long paper cone inserted through the lar opening in
the front of the cage. By moving the cone about, pupae
mey bDe evenly distributed on the second and bottom come
partments of th» cage.

Parasltized pupel skins and fumature Diptera that have
been classified under columns (2) and (23) on the deter-
mination shwet are introduced into the cage.

Any material that escapes while the cage is belng lomded
is traced, 1f possible, and killed. Identifleation is
the essentlial feature and s note 1s mede on the emergence
sheet of amythlng that hes escaped. Parasites like
Ephiel tes and Phaeogenes which can be positively identi-
ried and sexed mey é% Tért free and alive.

In rearing the materisl in the inssctary, it is some-
times advisable to air out the cage or else maintain
some sultable humidity by means of clean water Bprayed
into the cage. A change of alr may be acoomplished by
removing the sealer from the front of the cage and gub=-
stituting a dise of finely-meshed wire, carefully fitted
into the sealer ring. This may be left on overnight, if
neCessary.
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€ cages are sllolied lor each area contrivsuting. The
cages are labelled with the area and male or female
deslpnation. For purposes of record and standsrdiza-
tion, the male cage 18 referred to ms "A" and the fe-
male cage as "D." The appropriate material is intro-
duced into each cage, as outlined,

STEP FPIVE
REMOVING ENEROED MATERIAL FROM THE CAGRES

The emergence of material from the rearing ceges may
be taken throughout the day, whenever convenient, and
nesd not be resiricted to any definite time. If poss-
ible, at least daily collections are maintained.

A multable procedure of taking the emergence consists of
having a eclean Jar at hand, also a glass jar top. The
Jjar on the cage 1s carefully rewoved and the Jjar top
quickly placed on the Jar and the fresh jar inserted in
its place.

A smsll square of paper, or cardboard preferably, with
Lhe area nems and male or femele designation is plaged
at this time in the removed Jar. This will eliminate
any confusion that might arise and the tag cen then fol-
low the materiel through its various stapges, ansesthetig~
ing or killing. -

A small wad of cotton on the end of a string of sultable
length 1s moistened with ether and introduced into the
removed Jjar. Additional Jars may be removed and cotton
wads of ether introduced. In this menner, it 1s not
necessary to wait for the materisl in the Jjar to be
anaesthetizsd.

When dl 1 movement in the jar has ceused, ihe contents of
that lar are then carefully exemined., This may be faell-
itated by dumping ali tie contente on to & sheet of paper.

Hothe are examined as to sex and the numbers recordsd as
to male and femamle. Paresite materisl 1s segregsted into
spocles and sex, if possible.

Unless instruected otherwise, k111 all the emerged moths
and adult paresites.

After the material hes been killed and recorded, the
moths may be discardsd. All peresite material is kept
for layering. In some cases, instructions mey be given
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to discard certain parasltes.

wWhere live materlisl 1s required, the anaesthetized in-
sects may be returned to & fresh Jar, or a parasite
shipping can, and allowed to revive. In thils respect,
it is essentlsl thet proper ldentificatlon of the pars-
sites be made.

Do not lmmedistely re-use ssalers which have just been
etherized. Set them aside for 5 minutes and use a

clean sealer from s supply kept for that purpose. If
lack of seslers will not permit this, swish the etherized
Jar through the alr until no cdor of ether remsins be-
fore replacing.

Layer emerged snd killled materisl between cellucotton,
plecing & label beside them bearing record number, cage
number, sex of budworm, and dats of emergence. DRe sure
to place the labels so that there is no confusion as to
whleh specimens they refer to. Store in cardboard boxes
or other contasiners which may be provided. CQ(hsleclds are
beast stored between layers of cellucotton in small carde
board pill boxes.

Auy insects that escepe while the emergence is being
teken are ldentifled, if possible. Moths are located
and killed. Perasites, if no doubt exists ss to their
ldentity, are allowed to escape. For purposes of record,
esceped materlal ls entered as an ordinary emergm ce and
nesd not be placed under a separate category,

The emergence 1s entered on an insectary emergence sheet
in the inssctary at the time the emergence is taken.

STEP 81X
EMEROGERCE RECORDS

The delily Insectary emergence shest should be used in

the insectary and these daily records transferred to the
permanent emergence form. Records for seversl areas oy
several records for ons ares may sppear on the one insect-
&y emergence sheet.

Under the category of emerged moths, the checked material
from the Jars 1s entered. If eny discrepancy has ocourred,
that 18, if a male moth has been recovered from a female
cage or vice versa, the procedure is to record the number of
suchh moths in parentheses in the column referring to that
cage from which they were removed. This figure then forms
part of the total nwaber of moths under the proper category.
For example: If Z male moths are recovered from s female
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cage, the figure "B" is recorded in parentheses under

the female cage column and does not form part of the
total number of moths in that column. The "2" appears

In the total number of moths under the male column withe
out any further designation., Adult parasites are entered
under their proper category. If any doubt exists as to
identification, mmterial is killed and layered ard entered
under miscellaneous parasites or Ichneumonids, etc.

Adult Diptera are all killed and layered and entered as
the total number of Diptera. 8Simlilarly, chal cids. The
miscellaneous parasites are killed and layered and
entered unier the miscellanecus column.

Emergence sheet: 7The sex of the pupae, area of collece
tion, F.l1.8. pumbers and all the materisl which smerges
in the cage are recorded here. This 1s the permanent
record of emergence and includes entries of emerged
adult material from the determination sheet and the
dally insectary emergence sheet. The "daie” column re-
fers to the actual date when emergence was taken opr, Af
the ligure is taken from the deltermination sheet, the
emergence dsate is taken as that day on which the box
was opened. One emergence shest 1s used for each cage
being resred,

. Moths: The number of moths recorded on the inw
sectary emergence sheets 1s entered here. In cases
where any diserspancy in sex has occurred {(male moths
present in female cages or vice versa), enter the data
a3 recorded on the insectary emergence sheet (See item
2 on preceding page)., Any emerged moths in the F.I.3.
box when 1t was opened are also recorded here at the
tizne tis determination sheet i3 filled 1n. The totel
in column (8) of the determinstion sheet is the figure
used for emergence in the box.

. be. Parasites: Emerzed adult parasite materisl from
the survey box 1s entered in the appropriate ¢olumns
on the emergence sheet st the time the determima tion
sheet 1s filled in. Do not include dipterous larvae
or cocoons. However, : parasites, incly

cheleida, are entered. Records from the dally insecte

ary emergence sheet are also transcribved to the amergence
sheet. It is ifmportant that chalcids and all other mate
erlal not ldentified to speciles be killed, clearly labellsd
and stored.
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STEP CEVEN
CLEARING OUT THE CAGES

Wien all emergence has ceassed, this inal step is re-
gquired to complete ithe data for analysig. For this
purpose, the "Residusl Cage Material" shset 1s provided
@ d should ve I1lled 1N as complelsly as warranted by
circumstances. The entreis amade should serve s s check
on all previously recorded dats and will round out ipe
formation on the emergence shest by recording emerged
budworm moths end parasites which, for various reasons,
were never removed in the ordinary routine emergence.

The headings on this sheet are for the most part self-
explanatory. Complete the entries for area, ssx and
F.I.8. numbers. D»Dsad moths, dipterous sdults, larvae
and unemserged dipterous cocoons and all other adult
paresites, arter being entered on the residusl cage met-
erial sheeit, are trmscribed to the permanent emeérgsnce
sheet, It should be noted on the latter that the speci-
mens were obtained when the cage was dismantled. all
materiel except unemerged dipterous cocoons and larvas
and unidentiflied adults may Le discarded unless Jirected
otherwise. The number of cocoons parssitized by Chalelds
sppearing on the residual cage sheet is the figure used
or computing degree of parasitiam by this group.

SUMMARY

First steps’! Empty boxes end segregate materilsl.

=econd step: Plll in determination sheet.

fhirﬁ;sﬁaga Fill in accession sheet and tren scribe re-~

o cords of emerged adults to permanent GMErILence
pii sheet,

! Introduce meterial into rearing ceges,

Remove and segregste moths arnd parasites
emerging in the cages.

Sixth step: Record emergence on dally Insectsry emergence
sheet. Then transfer records to permanent
emergence sheet. The latter should & so
contaln records from (a) the determination
sheet and (b) records from the residusl cage
waterial sheet.

Last step: When emergence has ceased, clear out cagas
and 111 in resldual cage materiel sheet.

Fourth ste

-~
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5e Identificetion of Budworm & Farssite Materilal

(&) Budworm

(1) Sexing pupse., Male pupas have ive free abdominal seg~
ments visible ventrally posterior to the wing pads; the last
gpiracle is on the penultimate or second lsst segment.

Female pupse have only four free abioming segments
visible ventrally posterior to the wing pads; the last spire
acle occurs on the last segment. Temale pupese are ususlly
larger and more robust than males and often contain sreen
pigment in the wing pad reglon (Colouring applles to Jack
pine budworm only).

{ii) Perasitized pupse. These descriptlons refer to empty
budworm pupas Irom #hich parasites have emerged.

Dipteras Pupae I'rom which Diplers have emerged are usually
badly damaged. The em rgence hole is normally
large and lrregular and may occur on any part of
the pupsl skin. Determining the sex of such puvsae
1s oftenmt possible.

Ichneumong: Ichneumons such as Ephlaltes and Phasogenes leave
& nore or leas clean Jjagged clreoular nole anter-
lorly in the empty host pupse.

Chalelds: Pupal skins with one to many small holes asbout
the size of & pln head have been parasitlszed by
Chelelids.

{b) Parssites

The detall of these deacriptions does not go beyond
that necessary to separate parasites into the headings listed
on the emorgence sheeil.

(1) Diptera. The larvel, pupal and sdult forms of Dipters mey
ue encountered.

Larva. Dipterocus larvee are commonly known as maggoty.
they are aimost white in colour, headless and legless. They
are often found free in pupal collections, having emerged
from the host pupae. They have limited powers of locomotion,
whereas the parasitlic hymenopterous larvas heve none.

Pupa. Dipterous pupme are known as puparia. The
puparia are small, hard, oval to barrel-shapsd, light to dark

gﬁiiﬁgﬁ%a%?i%ﬁﬁaﬁﬁﬁxﬁf”m one-half to three-guarters of a
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Adult. The adults ars two-winged fllies resembling
in sppearance the common house~fly. The great majority
belong to the famlly Tachinidae.

{11) Ichneumons.

Zohialtes conguisitor. The basiec colour of meles
and femaleées 1s bilack with & thin white treansverse line on
the posterior dorsal edge of each abdominel segment. The
tivise and tarsl of the middie and hind legs are marked
with slternate bleck and white rings. The femsle is dist-
inguished from the male by having a conspicuous needle-like
ovipositor one~elighth to one-quarter of an inch in length.

Phasogenes hariolus. The males and females are
quite difTerent., Jeles are generally hlack but occasionally
there may be & thin tranaverse red line on the dorsum of
each abdominal segment. The "face" below the sntennae is
white. 7The fore and middle legs sre light brown, while
the hind legs are s smoky brown. The females have a whilte
amulus oy ring around the middle of each sntenns. The
dorsel reglon of the first two to all the abdominsel seg-
ments may be almost completely red in colour.

Larvae: Free larvee mdpupae of the above species
are rareiy encountered, as their entire development takes
plasce within the host. Tt is only through sceidentsl bresk-
age of perasitized budwomrm pupsme that they will be sesen.
Once removed from the host, they inevitably dle. For this
reescn, even when ureakage does vccur, the lmmeture stages
of the parasite usually remain in thet part of the host skin
which was not removed by the injury. Diptera, on the other
hand, a8 2 rule leave the host voluntarily. Dudwomrm pupae
contsl ning full-grown Ichneumon larvae or pupae are distended,
elongated and brittle. The meture perssitic larvse and pre-
pupae have a more consgpicuously developed cephalic region
than the Dipters.

(111) Chelelde (sdulte). Adult Cheloids are very smell in
8lze, compared to the Dipters end Ichneumons. They are four-
winged insects with the wing venatlion greatly reduced. The
front wing normelly has a single large compound vein, there
pelng no cdlosed cells. They may be black ss in Tetrastichus
8pe o motallle blue~green as In Arblymerus, and usually ap-
pear in swarmg in the emergence fars.

iv) Miscelleneous (adults). All other paresites which do not
'all 1nto any of the preceding categories are entered in the
miscel laneous colum on the emergence sheet.
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Cs Population Studlies
A. Introduction

Population counts at Hawk Lake were of necossity
severely curtalled in 1643. Unfortunately, a large series
of counts made for the budworm growth and migration project
are of such a nature that they cannot be incorporated into
the method of annual population estimates employed in preve
lous years. However, a relntivalz small serlies of counts
was made on June 29th. Chronologicelly, this corresponds
with the count made in 1942 from June 30th to July 7th ard
serves as an estimate of the final larval population be-
fore pupation, The same method of caleulation (1942 Annual
Report, P, 44) and the same ratio of steminste to non-staminate .
tgfes 31942 Annual Report, P, 46) used in 1942 were used again
this year,

2 Resulis ‘

A summary of the larval counts made on June 20th
appears on the following page.
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IABLE 14
BAWK LAXKE LARVAL COUNTS JUNE 29, 1043.
[Tq Bo. of

ree | Staminete | Location [Steminate |Larvae | Perminal! Larvae Total Total Larvae per
Ho. cones of Sample | Cones Buds Terminals |Larvae | 100 Terminsl s
1 Light Top 7 5 65 Y 72 36 50.00
2 ] Light Bottom 1 1 103 16 104 17 16,35
2 Hone Top o o 112 ig 112 ig 16,96

2 ¥one Bottom 0 ) 184 32 184 32 17,39
3 Light | Top 1 0 150 33 151 S 21 .85

3 Light | Bottom 0 0 212 34 212 34 16.04

4 Heavy TOp 52 12 211 143 263 155 58.94
4 Heavy Botiom 0 0 163 46 183 46 23.83
5 Heavy Top 8 2 136 101 144 103 71453
5 | Heavy Bottom 1 90 163 75 164 75 _45.73

e



Average per 100 terminels for non-staminate - 17.17
Average per 100 termingla for lightly staminate - 26,06
Average per 100 terminals for heavily staminate - 50.01

In 1942, the proportion of staminate to non-staminate
trees in the vicinity of Hawk Leke was determined as follows:

Hoavily staminate see.e.., l2.869
Lightly staminate Ersrenne 3.6.34%
Non-staminate tre vt essenvy 7{3181% ‘

Now, utilizing the formula mentioned in the intro-
duction and the Tlgures given above, the average fleld popu~
lation of larvae for June 29, 1943, at Hawk Lake may be
computed; 1.e.,

{12486 x 50.01) £ (16.34 x 26+06) 4 (70,81 x 17.17) « £2.85
100

This gilves a populetion of 22,85 larﬁae per 100 terminels as
eog@aiaﬁite 7439 for the corresponding period in 1942 and
4+24 n 1941, :

: According to the budworm 988 survey conducted in the
fall of 1542, & seven-fold inoresse was predicted for the bud-
worm in 1943, According to the larval population counts,
the incresse was only three-fold, the larvae apparently having
suffered a considersbly higher mortality than in 19423,

Su _Summagx

Population counts were of necessity linmited to one
serles on June 29th. This count showed an average popula=
tion of 22.8 larvse per 100 terminmls. In 1941 and 1948
for the corresponding seasonal pariedg, larvae averesged 4.24
and 7.39 per 100 terminals respectively. :

D+ Larval Crowth & Development

An important problem in the blology and epldemlology
of the Jack pine budworm is the questlon of the influence of
pellen on larval slze, rate of growth, migration and sex
ratiocs. Since 1938, the problem has besn investigated from
several angleg, each of which has made some contribution
~towards & final solution. The latest work was undertaken
in 1943, when the project was designed in such a way as to
£111 1n the few gaps amd corrcborate evidence gathered in
previocus data., An attempt 1s made here to summarize the
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more important findings from all this work, of necesslty
omitting a large series of compliceted tables and graphs
used to analyze the datas. However, where such ocour,
their presence and, i1f possible, the source bave been in-
dicated,.

. Migration of Larvae as Influenced by Pollen

The preferred site for the young developling budworm
larvae has been found to be the staminate flowers and the
early movement of larvae lmmediately alfter hibornation ap=~
pears to bDe designed for the location of such sites. By
this, it 1s not meant that terminals cannct support larves
but certainly the preferred spot is on stamingte flowers.
Counts of staminate flower clusters and terminals through-
out the season of lerval growth tend to prove this point.

(a) 1938 Dpata

Pericdlic sxeminations made Trom May 29th to July &nd
in 1938 showed that of 2,768 terminal buds examined 35,75
were infested with vudworm larvae. Corresponding examirs tiona
of 446 stamime te flower clusters showsd that 71 .4% were in-
{fested when averaged for the season, although in the early
days of Juns, 1007 contained larvee,

; That a considerable amount of migration occurs is
quite evident to anyone working with this inssct, partic-
ularly during the early larvel 1ife. The dropping of 2nd
instar larvae on webbing and blowing in the wind is partie-
ularly noticeable in a year of a heavy infestation. Records
from the fleld show noticeable quantities floating over the
entlre surface of Hawk Leke, an area of several sguare miles.
Since these movements and wind migration may be prompted by
an instinctive desire to wander in search of sultable food,
it 1s posaible that such movements may have & profound effect
upon the trend of the infestation, particularly in so far as
the spread of the infestation is conmserned, Due to the sarly
heavy larval population in the staminate cones, it 18 posa~
ible that, facllitated by wind, these larvae drift in hopes
of evanmm{ coming to rest on & sultable staminate cone.
That pollen is a preferred food in early life, is borne out
by the abundance of conss infested and by the apparent trend
to mlgrate from them as the semscn progresses ard the pollen
supply ceases, This trend 1s borme out in the 1938 counts
when, from June lst to June 17th, 217 staminate £l ower
clusters were examined were found to be 92,87 infested
while, during the seme period, 1 #1681 terminal buds were ex~
amined and found to be 287 infested. The further trend of
these larvae ag pollen disappears is shown in further counts



made between June 18th and July 2nd. During this period,
207 staminate clusters showed only 30% infested while 1,455
buds were 417 infested.

Tables summarizing these data may be found in a
special file on tudworm growth sand development under the
designation "A."

(b) 1939 Data & 1940 Data

The early preference for pollen with a subsequent
migration to buds later on as the pollen supply disappears
led to a further approach to the subject in 1940 (1941
Annual Report, Pp. 126-131), In this work, 100 staminate
cones were examined in each sample and the percentage in-
fssgaﬁm was compared to & similar number of terminal buds,
as followa:

ATE AVERAGE NUMBER OF LARVAE PER 100 SAMPLES
Cones Torminela
%um 3 93 18
ung 10 T07 10
June 20 71 12
June 26 87 18
July 3 52 16
July 8 19 18

These figures originate from the 1941 Annual Report, P. 128,

From this sampling, much the same results were ob-
tained, a peak of stamlm te population occurring on June 10th,
diminishing to July 8th, with a slight increase in terminal
populations from June 10th to July 8th. Lste counts on
July 8th show relatively little differencs between terminal
or staminate clusters.

These preliminary observations indicate that pollen
ls a desired food in the early life of budworm larvae and
that a consldersable movement of larvae to staminate [lowers
occurs In the early season. As pollen shedding is completed,
such locations no longer hold attraction and the young term~
ingl growth from then on s perhaps preferred,

Thus, from preliminary records, it would appear that
pollen may influence to soms considerable extent the future
development and vigor of the strain. The study therefore
ls one of growth and development a&s influenced by the pre-
sence or absence of pollen.




(¢) 1943 Data

The foregoing results indicste thet larval migration
definitely ocours and that a very high percentage of the
larvae 1s Involved. However, certein wealnesses in the
data such as lack of uniformity in dates of collection or
too small samples to a certaln extent invalidate the relia-
bllity of the conclusions. Accordi ¥s in 1943 counts were
made of astaminate cones, teminal 8 on staminate trees
and terminal buds on non-staminete trees at regular inter-
vals throughout the larval season, The general plcture
of larval abundance throughout this period may be seen in
the following tabulation wherein the populations are av-
eraged for each four~day intervel. Counts were made on
June 5th§ thhg l&ﬁh; IVth; 19th glﬂtj ES?dg E&ﬁh, g&tﬁ;
30th, July 3rd, 5th, 7th end 10ths PFor each count, 50
stanminate cones, 100 terminals on staminate trees and 200
terminal s on non~steminate trees were examined.

TABLE 15

AVERAGE LARVAL POPULATIONS FOR PERIOD INDICATED PER 100
} SAMPLES EXAMINED

PERIOD OF | STAMINATE

TERMINALS OX TERMIRALS ON
HONTH FLOWERS STALIRATE TREES ﬁaﬂbggﬁgéﬁéT
@nna i- 5 ) 130 (0) T3 (0) 24,5 (0)
Hwl0 2 {0) 10,9 (Q) R26.0 (45)
10-14 ; “gsgjig} 21 (8
19-23 [ 193 (0) 8.9 (2,3) 11.7 (3.7)
23-28 95 (83) 62.3 (3.7) Sul (149)
28«J,3 60 (51) 5340 (12,5 12.0 (4.2)
[July 3~ 7 48 (55) 41.0 (31.7) 13.5 {1?gaL_
?“lg, 52 (ﬁ%) 20.0 (66}‘ 15»6 (16)

NOTE: Bracketed figures are abandoned webs.

These data of populations according to site averaged
for the noted interval indicate, in what seems to be & fairly
accurate way, the trends of larvae in relation to their habits
of feeding. The following points will be evident:

(1) steminete flowers harbor by far the greater part of the
larvel population up to June 23rd, although the numbers de-
Cresse from June l4th on. In other words, in the middle of
Jure & gradusl migration ¢ ommenced awey from the stamingte
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flowers, This was oclimaxed by a sudden general exodus from
staminate cones between June 23rd to June 28th. Records
show that this large-scale migration actually started on
June 25th, at which time the peak occurrence of the 4th
instar had been reached and transformetion to the 5th was
urder way. At the termination of migration on June 28th,
Sth instar larvae predominated. This whole movement from
June l4th on coincided with the general disappearance of
pollen from the stamim te olusters.

(2) simultenecusly with the above, & slight increase oo-
curred on the terminal growth of steminate trees on June l4th,
which inorease continued, reaching its grostest peak from
June 23rd to 28th, the peried of maximum migration away from
stamlinate cones. .

(3) Both the staminate cone population and terminal popula~
tion on staminate trees continued to drop from June 28th

on to pupation. This was duve no doubt to larvel parasitism,
the tendency of tudwom larvae to wander during thelir later
days and, in many instsnces, to fall end blow to ad Joining
regions (Illustrated in nursery counts),

(4) That thias movement of larvae is initlated by food pre-
ferences 1s further supported in comparing the above noted
trends, as observed on a stamim te tree, with corresponding
data derived from strictly terminal trees with no staminste
flowers avallable. On purely non-staminate trees whers
there was no choice whatever of food, larvee were forced -
to eat terminal foliage or starve. Prior to the date of
migration away from staminate flowers, the number of larvae
per 100 terminals was consistently higher than among terme
inals on steminate trees. Upon migration from staminets
flowers, the terminels on steminate trees rose rapidly in
population wheress no such thing happened to the terminels
on non-staminate trecs.

There was a noticeable decline in their numbers aftepr
the first half of June. The drop mey have been due o mortale
ity and, to some extent no doubt, to dropping from these
trees. Due to the sbsempe of staminate flowers, however,
therdé was no apgaranh population to migrate to these tarm-
inal 3 after pollen shed, as in the case of the staminste
trees,

To receplitulate, it seems that, where a cholce is avail-
sble, staminate flowers are the marked choilce in the early
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ssagon but that, where no cholce 1s available, terminal
growth ls selected. Movemenit awsy from steminate flowers
oceurs as soon as the flowers begin to lose their pollen
but not all arse deserted. By late June, there seoms 1it-
tle différénce in site where both food types ococur on the
seme tree. By the end of June and early July, food has
become of little concern and the dropping of 7th instar
larvae and wanderings mey be due %0 a selection of suitable
pupation asltes as much as or perhaps more thean a selection
of food.

By observing the abandoned webs, this same trend 1s
noted. It will be further observed, however, how much greater
the number of abandoned webs found in t.e terminals of stame
inate trees 1s as compered to the terminals of non~staminate
trees. This sppears perhaps to be due to the matter of pop-
ulation numbers for there is a marked difference in the ,
nunber of larvae feeding on terminale of the staminate trees
than on the non-stamim te trees,

This movement of larvae seema dus primarily to the
influence of food, pollen or its sbsence. As is shown on
Pagesé7¢fiof the growth study, there is a marked difference
in slize of staminate~fed larvae as compared to terminalefed
larvae. This difference became moat apparent in 1943 in
the 4th Instar of both males and females. In this instar,
specimens of both sexes were over 127 larger. The average
date of the 4th Iinstar of staminate~fed meles was June 22rd
and females, June 23rd. It will be noted in the sbove
table tlhst the main migration away from staminate flowers
ocourred between June 23rd and 2Bth and, at the same time,
there occurred the main incresse of larvas on terminsis.

This seems to substantliate quite well the influence of

pollen on the growth of these larvee snd alsoc the relation-
ship of migratory trends. After this dste, the pollen is gone,
terminal ['ood becomes more popular and the dlifference in head
capsule widths diminishes as between the terminal~ and

stamimm te~fed larvae.

2. Rate of Growth as Influensed by Pollen

In 1940, a serles of ¢ fleld collections of larvae from
staminate cones and terminal buds was made throughout the
season. Subsequently, these were microscopleally examined
and divided into instars, OCenerally speaking, there wes a
distinct lag in development of instars on terminal growth,
when compared to staminate food. Although evident in all
the data, the collectlions were made at too irreguler inter-
vals throughout the season to set forth a graph showing
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the gessonal development of instars from day to day. In all,
1,095 larvae were included in the collections made on the 9
different dates from June 5rd to July 10th. These larvae, after
belng segregated sccording to sex and inster, showed that
staminate larvae, both males and females, are considerably
more advanced in development than tormlnal~fed larvae. Third
inatar staminate larvee were found by June 3rd, while terminal
larvae d1d not reach their Zrd instar until almost mid~-June,

at 8 time when staminate larvae were generally in the 4th
instar {3ee 1941 Annual Report, F. 135, for data).

The study was repeated in 19432, care belng taken to
make collections of larvae at regular intervals throughout
the season. Accordingly, these were made on June Sth, 10th,
l4th, 17th, 19th, 21st, 23rd, 25th, 28th, 30th, July 3rd,
Sth, 7th and 10th=~14 in all, Popr analysis, X larvae were
taken from each of the staminate and terminal collections
for each date and segregated according to instars and sex.
Pollowing this, the average dates of Instar ocourrence were
determined. By this average date is meant the figure derived
by multiplying the date by the frequency at which the larval
inatar occurred and then dividing by the frequency, or the
number of larvas,

These average dates are shown in the following table.



TABLE 16
AVERAGE DATES OF OCCURRENCE OF INSTARS

ACCORDING TO FOOD & SEX (1943)

o0

FEHALE

~IFeh i feaito

¥ALE ALL LARVAE __l

DIFFERENCE DIFPFERENCE DIFPERENCE
STAMINATE | TER¥TRAL {DAYS) STAXTINATE |TERY INAL (DAYS) STAMINATE |TERMINAL | (DAYS)

_.opring Spring Spring

June 16.3|June 19.5 3.2 " June 17.2 |June 19.9 2,7 June 18.8|June 19.7 2.9
June 22.3|June 24.9 2.6 June 23.3|June 25.8 2.3 June 22.9|[June 25.4 2.3
Juneg 28.2| June 29.8 1.8 June 28.8 |Juns 30.0 i.2 _June 28.6 |June 30.0 1.4
July 1 July 3.4 2.4 July 3.1 [July 5.1 2.0 July 1.5 [July 4.4 2.5
July B8 July 9.5 1.9 July 10.6[Juiyl2.2 1.6 July 2.5 [Jwly 11.3 1.8

09
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It seems that the influence of pollen on the rate of
growth 1s most noticeable on the 2nd instar, as thepesak oc~
currence of terminal-fed 3rd insgtar larvee was later than
that of staminate-fed larvae by 3.2 days for males, 2.7
days fof females and 2.9 days for all larvae. In succeeds
ing instars, howsver, this difference was in all instances
smaller than for the 3rd instar, indicating that beyond the
3rd Instar the rate of growth was either approximately the
samé or sllightly more rapid in terminal-fed larvao. Thus,
in the 7th instar, the lag in terminal-fed larvee was re-
duced to 1.9 days for males, 1.6 days for rfemales and 1.8
days for all larvae., 3econd instar larvae, therefore, ap-
pﬁ§§ to be the only stage advanced in rate of growth by
polien,

Consldering next sexual differences, it will be
noted that the femele lags slightly behind the male through-
out its larval growth and nmele pupation exceeds the female.,
It will be further noted tlmt, despite the earlier develop~
ment of male pupae, terminal-fed males are ebout equal to
staminate~fed females. This growth difference is best vige
ualized by a serles of graphs which has been prepared but
is not incorporated in this discussion.

3. Influence of Pollen on Size

(a) Mathematical Expressions of Growth

It follows from the preceding seotions that pollene«
its presence or absence~~in the larval diet would probably
have a marked influence on the slze of the larvae. One of
the most generally accepted methods of comparing growth
rates in Arthropods i1s based on the assumption that growth
between instars takes the form of a discontinmaous geometric
progression. This was found to be the case in head ¢capsule
widths of the budworm.

, Pirst, however, it is necessary to meke the larval
me asurements and classlfy them into their proper instars.
In the case of the budworm, 1t was found that, with the aild
~of the general appearance of the larvas amd segregation as
to food type and sex, the head capsule widths fell into free-
quency diatributions whioh clearly indiceted the presence
of 7 instars, the first of which occurs in the fall and the
remaining 6 in the following year. As the [irst spring
smergents are 2nd instar larvae, this study deals only with
head capsule sizes of 2nd to 7th instar larvae.

Following the proper classification of larvae into
instars, the average actual widths for each instar according
to food type and sex are caloulated.
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The finel step requires the caloulstion of theop-
etical growth ratios or coefficlents to make possible ocom-
parison of the Influence on growth of the factors under
conslderation; namely, food, sex and, in 1943, parasitism.

Pour methods of calcula ting theoretieal growth
rates have been used, the advanbages end disadvantages
of each beling discussed below. For 1llustrative purposes ,
the actual mean head capsule widths of the 1043 mele
staminate larvae have been selected and a growth ratio
ﬁerﬁaa out by each method. These actusl widths are as
"Ollows:

INSTAR

LR A AR EEE R EEETNREFY Y 3%&1
LA R E RN E R R L E TN LR Q%ﬁ
LAN A SR EEEEREEE NN NEITY Qﬁgg
LA A R RN E R EEE NN R YN TN Qall
“QQ'#‘Q‘Q#"DQO"O}.&%Q
LA R R R EERERE RN E NN ER 1‘7?5’

i) Dyar's growth ratio., This was originally intended by

yar to predie nuber and sizge of instars of insects,
provided the actusl widths of the first two instars wepe
known. In this instance, all the instars are known 80 Dyarts
method was examined chiefly for the possibllity of providing
a theoretical growth rete of sufficient agcuracy for compar-
ative purposes. In our dsta, Dyar's growth ratio is the ,
quotient obtained by dividing the mean head capsules width of
the 3rd instar into the mean width of the second, This ratlio
is then divided into the actual width of the sesoond to obtain
the theoretlcal third, then into the thearetical third to
cbtaln the theoretical fourth, and so on. The use of Dyart's
method gave the poorest fit of all between the observed snd
calculated widths.

Example of Dysr's growth ratioi=

Given: Head ocapsule width of 2nd instar » .261 mm,
Head capsule width of 3rd instar = .396 mm.

Then dlivide 2nd instar width by the 3rd inster width or

+261 » 659

396 T

The quotient, .659, is Dyar's growth ratio. The follow-
ing tabulatlion shows how 1t 18 used to caleulate theoretiosl
head capsule wldths for all instgrs and comperes them with
the obaserved widths.

SISkl




THEORETICAL
LNSTAR METHOD YIDTHS
(e )
2 _.|Theoretical width same &s observed = +261
3 _|pivide .261 by the ratioc .650 =] .396
4 |Divide .396 by the ratio .659 ol +601
5 [Divide .601 by the ratio .659 ® «9128
6 |Divide ,912 by the ratio .659 = 1.384
7 Divide 1.384 by the retio .659 = 2,100

(11) Average growth coefficient. This 1s an adaptation of Dyar's
law whereby a growth ratio Is calculated as asbove but between
each instar from the 2nd to the 7th, then all the growth ratios

are totalled and averaged. This method 1s almost as accurate
a8 linear regression, the most accurate of all,

Example of average growth coefficlent:-

Given: Head capsule widths of all instars; i1.e., 2nd = «861,
3rd = +396, 4th » 4599, 5th = .811, 6th » 1.129, 7th = 1.775.
Then, using the same method as Dyar, determine a ratio between
each instar. _ ,
Betwesn 2nd & 3rd ratio is ,261 = .659
’ .598

Between 3rd and 4th ratio is .396 = .661
«599

Continue this process untll ratios have been worked out between
all the instars. Add all the ratios together and divide by 5
to get a2 mean ratio. For this example, this is 3.412 « .682

)

Now, this average growth ratio, .682, is used in exactly the
same way a8 Dyar's ratio for calculating theoretical head
capsule widths. Using this average growth ratio, the theoret-
ical head cgpsule widths compare with the actual widths as
followsa:

INSTAR

~orjaidiea jto
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(111) Linear regression: This i1s one of the most veluable and
commonly used technlques in statistical work. Essentlally,

by this methed a theoretical growth rate is calculated such
that the sum of the squares of the deviations from the ob-
served values is a minimum. It requires more calculation
than any of the other methcds but hes the advantage of being
the most accurate. *

The regresalon coefficlent expresses the increase
or decreasé In the dependent variable (head capsule width)
for one unit of lnorease in the independent variable (instars).
From the regression coefficlent can be set up & regression
equatlion which can be used to wmeke predictions srd also
defines a straight line known as the regression line. The
actual heed capsule widths when plotted agalnst instars
form a curve but, by transposing actual values into log-
arithms, they become a stralght line. It is therefore nege
esaary to use log values in computing the regression co-
efflclent, transposing the final calculsted head capsules
back into ordinery numbers.

The regresslon equation is: y = & # bx
where _
¥ is the celoulated head cepsule width,
& ls a congtant caleulated from the data,
b is the regression coefficlent, and
x 1s the instar for which the theoreticsl nead
capsule width i1s required,

Followlng 18 the procodurs for determining the regres-
slon coefficlent and soiving the eguation.

AC?’II.{A)% Eﬁ%ﬂm‘fﬁ IK
WHOL ITe
(NOT .) LoG OF ¥ IHSTARS
J variates x variates
261 2.41664 2
396 2,59770 3
599 2.77743 4
811 2.50802 5
1120 Be0BET0 &
1775 , 3.84010 7
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List x end y variates as follows:

b4 2 3 4 5 6 7
Log y £.41664 2.59770 2.77743 2,90902 3.085270 3.24919

Tx = 2 / 3 tr 209 % 7 -4 27 Ty = 3&41654 / 2*59770 LI A
£ 3.24919 z 17.00268

Proceed a8 follows:

Ixy = (2x2.,41664) £ (3x2.59770) esveees F (7x3.24919) » 79.34173

TxT 27x79.34173/6 = 76.561206
Difgarenaa =z = (y-%) (x-%) = g 82967
232322}‘ 32 .‘-.....u/'?a =z 139
™>2/N = 272/6 = 181.5
Difference = S (x-%)2 = 17.5

byx = regression coefficlient = 2.82967/17.5 = .1617
2 Tx/N = 27/6 = 4.5 -

s Ty/ﬁ = 17.00268/6 s 2.83376

=z y=bX = 2.83376 - (.1617x4.5) = 2.10611

3

LA

Kow calculate the log of thehead capsule width of each instar
by the formuls
’ Log ¥ = a # bx

' CALCULATED |CALCULATED WIDTH
LNSTAR CALCULATIONS LOG OF WIDTH| IN ORIGINAL NO.
2 |Log y = 2.1061 # (.1617x2)s|  2.4295 .269
3 |Log y = 2.1081 # (,1617x3)s] _ 2.5912 . 390
4 Log \ 1131?8.4) - 2.7529 « 566
6 |[Log ; ¢1617%x6)w 23,0763 1.192
7 |Log ¥ = 2.1061 £ (.,1617x7)=| _ 5.2380 1.730

The cslculated and actual head capsule wldths are
compared belows

INSTAR CALCULATED ACTUAL
. g . #259 0261
3 <590 . 508 |
4 . 566 599
5 .82 811 |
[ 1.192 1,129
7 1,780 1.775 |
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Eivzkbog&rithmai Here the geometric growth rate is computed

y means ol logarithms, using actual widths for the 2nd and

7th instars. The growth ratio obtained is almost identical

to the average growth coefficient of (41) preceding.
Briefly, it is calculated as followa:

(1) Change actual average widtha of the 2nd end 7th insters
into logarithms.

(2) Subtract log of 2nd from log of Tth.

(3) Divide the anawer by 5.

(4) Change quotient back into & whole number. This will be
the growth coefficlent. To obtein the caloulsated head cap~
sule wldths, multiply the average width of the 2nd instar
by the coefficlent to glve the calculated 3rd and multiply
this by the coefficient to obtaln the caloulated 4th, etc.

Examplo s«

Given; The actudl average head capsﬁ&e width of the 2nd and
7th instars (.261 mm. and 1.775 mm.).

Tranaspose actual widths with tha'deeimal removed lnto log-
arithms.

Log 261 = 2,41664
Logl7’ = 3.24919

Subtract log of 2nd from log of 7th.
3424910 - 2,41664 = 83255
Divide .83255 by 5 w .16651
Convert .16651 back into & whole number s 1.4672
This number, 1.4672, is the growth coefficient.

The caleoulated head capsule widths are determined
a8 follows:

‘ CALCULATED ACTUAL
INSTAR CALCULA TT ONS WEDER 5 D7
2 Seme as actual = + 261 , +261
4 083 X 1 .4672 " o « 568 Qf}@g
5 .562 .l 1&4672 ond #agﬂs éﬁ&&_
6 824 x 144672 d 12009 1180 |
ki 1,209 x 1.4672 = 1774 1,775 |




These results are equally as accurate as the average growth
coefficient, The following table shows the staendard error
of the estimate of these four methods applied to four sets
of data.

TABLE 17 ‘
STANDARD ERROR _OF CROWTH RATES BASED OF DIFFERENT METHODS
o oF smﬁgmg ERROR IN WM.
DATA Law Cosfficient | Logerithms | Regression
T 2204 2052 <050 050
2 » & PRl oy wm . ﬁﬂ%
3 147 «O 3 038 , 028
4 ;m » i‘_ :m gﬁ;‘é

TFor the above, see designation "0" in special bwiworm file,

The use of logarithms accomplishes exactly the same end
s Dyar?s law in (1), wilth the following advantsges:

It is much more accurate, as noted in the above table,
and would seem to be superior when used in predicting the
number and average size of instars.

Since widths of the first and last instars are required,
instead of the first two, as in Dyar's method, the work of
ggxéng the larger larvas and measuring is greatly 8impli-

B8G o

Dyar!s law assumes a uniform rate of growth in all in-
stars, which ls defini tely not the case in the budworm. The
logarithm method, on the other hand, averages the rate of
growth from the Znd inastar to the 7th, taking into considera~
tion all the factors that influence growth in between.

(b) Pactors Influencing Growth of Budworm Larvae

In the following pages, the influence of diet is con-
sldered as rellected by larval growth measured in terms
of heed cgpsule size., Data were procured in two years, on
1,096 larvee in 1540 end 1,171 larvae in 1043, In both in-
stances, fleld collections of larvae were made st regular
intervales throughout the sesson from steminste cones and
terminal buds, The data procured commence with the first
spring emergents, which represent the second instar.

67
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In the following, the head cepsule measurements
have been made from larvae of known instars. No growth
ratio was used in segregating instars as suggested through
Dyar's law. Howsever, for comparative purposes, the theo=-
retical growth rates were calculasted according to the method
of average growth coefficlents outlined in section (a) (1),

Peg3.

Measurements of head capsule widths for each instar
are set forth in the following teble, the figures shcwn
being the mean for the instar.



TARLE 18
HEAE HEAD CAPSULE mmsgm S OF MALE & FEMALE LARVAR
SRCREGATED BY |
STANTRATE T , ??ﬁg*ﬁgL
HALE | m ¥
| ¥ean | mBatioc | Diff, | Mean |Ratio |piff. | ¥ean [Katia |Diff, | ¥ean | aatia Diff.
2 -268 - « 270 265 .| 262
. 3 7 &% aﬁ'gl 03&1 ;ﬁ% : ogﬁg 0732 .5’?3 l?ﬂé
4 | .B0Z| .643 +594 | 658 «543| 686 1 .530] L7082
5 | .934| .645 | 838 | .692 B1l8| 6562 | .805| .658
6 | 1.218] .766 131.:6] .652 1.158] 767 1,230 .650]
7.11.778| .6886 2.081 | .642 1.776 | .651 1.977] .827
iﬁgﬁg *8%5 ] t&&ﬁ rig;:&g _‘:56?_ «B20 “.:584_ ) _ ﬁaﬁé* tsﬁg . —
| | 1943 . —
2 | .261] «265 2262 «261
3 396 | 659 | _.332] 676 3T L6695 <366 | JAS|
4. ] 5980 .881 | .002| .590| .664 | 012 .54S +695 [6.000 | .3321 .688[.025
5 2B8l1] .73 | LO77| .870] 678 | .014| .802] .696 | -0L9] .B07 | <655 L0289
5 11.128| .718 | .020] 1.340| .84 | .029 1.1318| 77| .04111.286 | .527 |.132
T 11775 | 686 | ,082] 2,016 .664 | .OL5| 1.786 | 696 2001 11,989 | 646 [,110
AN ‘ 6824 ] 452 | .eeeg] .o17 -6818] L I77 | .6466[.762
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The above tabulations, based on two years' larvel
collections and caleule ted by two independent sources,
glve a rather interesting account of head capsule devel op-
ment. Firstly, attention should be directed to the mean
growth ratio. Despite the marked varlations of ratioc
that occur between individusl instars, there is an inter-
esting simllarity in the mean ratios of the same 86x, reo-
gardless of food. These mean ratios are:

1940 1943
Mele staminate-fed «8806 « 688
Male terminal~fed 684 +682
Female stamirg te~fed « 867 + 8686
Female terminel-fed 668 «850

It seems evident that the mean ratio for a given
8ex 1s much the same regardless of whether or not pollen
was avallable but thet these ratlios are not the same for
each sex., It will be further evident how great the varigw~
tion 1s between some of the more extreme ratios calculated
for individual instars and these means, Ths slgniflcance
of thils is further testified by the fact that the measure-
ments were made by individusls independent of one another
and in two different years.

One other point in thie regard 1s seen in the com-
parison of the relative sizes of 7th instar larvae. It
wlll be obssrved that the male is invariably smeller than
the female, with staminate-fed individuals showing a slight
advantage over the terminal-fed ones, thus:

1940 1943
Yalo steminate-fed e b 4401
Nale teminsl-fed 1776 1.786
Female staminate~fed £2.081 2,016

Female terminal-fed 1977 1.980

Thus far, it would appear that sex and not food is
a factor of most lmportance in relation to growth ratios,
that sex likewise 13 of more importance thean food in so
far as total development is concerned but that the presence
of pollen does influence to a small degree the size of inde
ividusls of the same sex.

The verlation in growth ratios between individual
instars does suggest that development 1s not particularly
unlform as the larval development progresses. Through sn
examination of these instar sizes, some evidence may be
obtained of variations between inatars,
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In the following tabulation, the percentage dif=-
lerence in slze betwesn the staminate~ arml terminal-fed
larvee 1ls set forth, the figures being derived from the
tabulation on P. 67, It should be remembered that the
percentage refers to the degree Ly which the stemimte
larvae exceed the terminal-fed individuals.

TABLE 19
PERCENTAGE INCREABE IN SIZE OF HEAD CAPSULES
OF STAMINATE- AS COMPARED TO THERMINAL-FED LARVAE

ALES PEMALES
INSTAR www 1545 1540 1545
. 1.1 0.0 3.1 1.532
3 7.2 5.039 5.1 7,103
4 11.0 10.516 12,1 10,908
5 14,2 1.182 6.6 7,806
) 5k 803 6.2 4,190
7 0.1 . 616 ] 1,357
WEAN 5.4 %, 657 5.6 5,468

It will be observed that an incresse in the mean head
capsule width occurred in every instar (except the 2nd, males,
1943) and that the same general trend was common in all,
namely that the most appreclable difference ccourred in the
4th and, in one instance, the 5th instar. It seoms that
pollen as sn Influenclng factor in instar development be-
comes most notliceable in the 4th instar. In general, it
would seem that growth of larvae on staminate cones is
lerger while pollen is available, as the maximum difference
in size between staminate~ and terminal-fed larvae was reached
prior to migration of larvae from staminate cones. After
migration from cones has teken place, the individual instar
growth ratios of terminal~fed larvae become larger. Both
males and females on cones disclosed a notsble decresse
in growth ratio betweon the 4th and S5th instar, the period
of migration. This was most consplcouous in the males. It
appears that the influence of pollen both on size amdi rate
of growth ls most effective in the early instars. However,
‘this influence 18 epparently not cumulative or permanent,
but rether disappears with the exhaustion of the pollen
supply. On the other hand, physioclogical reactions such
as fecundity, fertllity, vigour, etc. may be permanently
changed by dlet, a question which remains to be settled.



4, _Sex Ratios In Relation to Pollen & Migration

~ Analysls of the 1943 data shows no apparent core
relation between sex ratios of larvee seampled on different
dates and taken from different foods. Further, there iga
no Indication of a correlation between sex ratlos of in-
stars snd food, The only point of significence 1s an in-
croase Iin the sex ratic of the 5th instar of terminsl~ and
staminate-fed larvae as noted in the tabulation below., This
was followed by & decremse in the 6th instar. This may be
due to some mele larvae transforming directly from the 4th
into the penmultimate instar. In the data, these are clas-
sified as 6th instar larvae. If this sctually occurs,
many of the melea would not appear in 5th instar sex ratio.
Hence, the excess of males over {emales.

' TABLE 20
SEX RATIOS ACCORDING TO INSTARS
i |STAMINATE-FED | _ TERMINAL~FED ALL LARVAE

INSTAR (o] o] seRl o] o] SRl 7] 91 Sene

2 123 58] .628] 45| 43| .480] 68| B1 | .544

3 Jw|so] .s68] 33| 49| .s08| 71| 09| .562

4[58 | 4| 535 27| B8] 545 65 | 74 | 558 ]

S [33] ¢5] 76| 21| 36| .6e5] 54 | 78| .606

6 [e5[ 4] .e35[ 361 36 ,500] 61 | 76 | 585

7 142 | 40 B38| 27| 5| .67 60 | 104 | .603
PUPAE _ |35 | 34| 408 26| 24| .480| ©1 | 68| .48

He larval Parasitism

In the course of dissections for sex determinations
on 1943 larvae, the incidence of larval parasitism was re-
corded according to the presence or otherwise of the parasitic
larva. The followlng table sete for the percentage of larvae
paraslitized sccording to instars,

PERCENTAGE OF LARVAE PARASITIZED ACCORDING TO INSTARS
INSTAR |TOTAL LARVAE|  TOTAL LARVAE PERCENTACE
DISSECTED PARASITIZED LARVAL PARASITISN|

2 159 1 .92

3 202 22 10.89

4 190 ) 26.84

B 198 80 4l .08

6 141 ! 2,64

#; : i Qv
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This progression of percentage parasitism seems to
indlcate an increase in oviposition by the parasites up
to the 5th inster. If this inorease in percentags para-
sitlsm occurs, the question that arises ias: Whet is the
duratlon of the parasite larval 1life. Apparently, most
parasitlzed larvae dle in their 5th instar, as indieated
by the preceding table and as seen in the field. If para~
sitism 18 not mccomplished for the most part at the same
period of the year, why does the host's desth occur at one
glven timet 1If 1t is accomplished at one set portion of
the summer, the completion of the parasite's larval growth
and death of the hoat would be fairly uniform, as indicated
in the preceding table. If so, why is not the percentage
of parasitized larvee more uniform? Why the progression
of ﬁog}%; 10’9%; 23&3%, 41&@}'};; at&%; 0;5% parasitism accord=-
ing to the instars, 2, 3, 4 and 57 It may be that early
parasitlzed larvae die in the early stages of the 5th ine-
star, while late parasitized larvae have a prolonged dura-
tlon of the 5th.

It appears that parasitized larvse lag behind the
unparasitized individuals in their development. 7This isa
most pronounced in the 5th instar. Parasitized larvae in
each Instar were not procured in sufficient sbundance to
permlt a complete analysls in thelr somparative develop-
mental rates, but some detalled consideration of 5th in-
star lsrvae serves to 1llustrate this iag in development.,
The following table sets forth the porcontage of larvse
that was In the Sth instar on the various dates glvens

TABLE 22
PERCENTACGE LARVAE IN BTH INSTAR ON DATES INDICATED
DATE _ STAMINATE | TERMINAL PARASITIZED

June 23 6% ‘f% 1:%%
28 66 63 50
30 47 er L. 53
July 3 27 0 _ 95
5 3 17 100
7 0 0 66,
10. 0 0 ] 73




74

Beyond the 5th instar, parasitized larvas pract-
lcally disappesared, there belng only 5 individuals found
among 315 larvae dissected in instars & and 7.

It will be observed in the preceding tabulation
how parasitized 5th instar larvae extend on to June 10th
whereas non-parasitized ones had all completed their 5th
instar by July 5th,.

To glve a more complete plcture of the devel opment
of non-parasitized larvase beyond the 5th instar, the fol-

lowing table sets forth the percentage of larvae in various
instars for the dates indicated.

TABLE 23
PERCENTAGE OF LARVAR OF EACH TYPE (STAMINATE, TERMINAL

o

DATE STH THSTAR ;é INSTAR | 97H THSTAR
R R I - N
25| 26 | 10 6] T oo | wo [ ac| ww | -
28 | 66 | 63 ] 80| 30| 1T [ e | e T o T

I A G I 1 T I I S R e
July 5127 1 3] 9] 766 68 | <= | == | 31 ==
54 S5 1171 300] B0 78 | == 47 1 10 T =
J== | ~] 661 10| 85| 28] 00 551 —

10 | == | == | 7| "3 10| 141 90 90 [ 14

13 L - - L) - - 46 9::5 -

1é - - - - o~ - 25 38 |

ﬁ - - - - - Ja v -

NOTE: S » staminate
7T = terminal
P = parasitized

The ebsence of parasitized larvae after the 5th ine
star 1s especimlly significant. The lag in development of
paraslitized larvae in the S5th instar is also noticeadble,
Por example, on July 5th 1007 of the parasitized larvae
(25 in number) were in thelr 5th instar while both stam~
inate and terminal larvae wers well advanced into their
6th end 7th instars. The asppearance of parasitized larvas
in the 6th and 7th instars was recorded only rarely and
tends to indicate that some parasitized larvae do occcasg~
lonally carry over to the 6th and 7th instars.
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in view of this lag in development, it i1s intereste
ing to observe the reflection of larval parasitism on head
capsule developments The following teble sets forth the
mean head capsule width of normal ard parasitized larvae
of staminate- and terminsl-fed individuals. The difference
in mean sige vetween the normel and paraslitized larvae 4s
shown in a percentage.



EEAN HEAD CAPSUIE MEASUREMENTS & PERCINTAGE DIFFEREKCE OF

EORMAL AHND PARASITIZED DUDWORM LARVAE

72

Bracketed Tigures represent number of measursments.

STAMI HATE=FED TERNI BAL~FED ALL LARVAE (NEAK) |
IHSTAR — 4
Ef;:m}. Parasitlzed |[Difforence |Normel|Perasitized|Difference) Normal| Parasltized| Difference
2 |.2683 |(9) .259 1.54 .262 | {2y  .z68 .262 263
3 ] .394 [(10) .388 2.07 72 1 (18 L2360 .22 | .33 3TLR 3.23
4 | .504 [(26) .562 | 5.69 537 [ (23) .88 | 7.63 .566 .53 % 4.70
5 | .s40 [(a7) 747 | 12.45 .804 | (537 J1m .08 .822 . 740% 11.08 j
®* welghted averages.
HOTE:

9,
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These percentages are calculated on the parasitized
larvee measurements; i.e., the percentages show how much
larger the normal larva 18 than the parasitized. This is
for the sake of uniformity to be compared with provious
growtl rate percentages of staminste~ and terminal-fed larvae,

It wes previously shown how staminate larves exceed
terminal ones in mean head capsule width.

The preceding teble indicates something of the dis~
turblng factors that enter into the matter of heed capsule
determlnations from random selections of (lsld larvae.
Several polnts are of interest.

The mean hwad capsule width 1s very much influenced
by parasitism, especislly in the 5th i tar, where a 4if-
ference of as much as 12%¢ ocours in the staminate-fed
individuels, Of for terminal-fed, or an average of 117 for
field run larvas. This difference 1s much less significant
in the smaller Instars and it 18 £e8lt that in the 2nd the
difference noted is due chiefly to sampline and fleld varia-
- tions in size. Actually, too amall numbers of parssitized
larvee sre avallable in the Znd inster to make for accuracy.

The importance of this wariation ls, however, found
in the Sth instar and also the 4th,but to a lesser degree,
which indicates something of the nature of parssitism as
& factor in upsettiing any smooth geometric progression in
head capsule growth from field run larvae,.

, There are, accordingly, three distinct factors that
may Influence uniformity in head capsule growth within an
instar. These are sex, food (terminal or staminate), amd
parasitism. To summarize these differences, the male ap-
pears to be generally greater in size than thefemsle up
to the 5th lnstar, after which the female exceeds the male,
wlth a mean growth ratic of the female in excess of the
mean growth ratio of the mmle. The staminate-fed individuals
as compared to the terminsl-fed larvae of the same sex are
generally larger up %o the 4th or 5th instar, but the mesn
growth retio ls falrly uniform. Parasitism results in a
reduced head capsule mean messurement in instars 3, 4 and 5.
The culmination of these dlsturbing factors markedly in-
fluences the matter of an even progression of growth from
one inster to the next. The Influence of this when con~
sldering miscellsneous fleld run larvae, dlsregarding sex,
food and parasitism, 1s most striking when compar! tho se
of greatest growth (normel stamira te-fed larvae) with the
most retarded. (parasitized terminel-fed larvae). This
difference is shown below for the 3rd, 4th and 5ih instars,
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where such differences are most pronounced.
PERCENTAGE DIVFERERCE BETWEEN THE LARGEST
(NORMAL STA&IXATE«FEDE ARD THE SMALLEST
ZPARASiTiZED TERMINAL~FED) LARVAE,
DISRECARDING SEX
Instar % Difference

5 (AN R RN B LIESEEEENENENEREENEEEN X} Q¢44

4 Oo;i&itwv&Q.o’tiQ«‘:bttcpluii*ilgtgvv
& ‘0*0"00‘!04‘.#‘0‘*.00‘%!'0001&.911

A point of interest in regard to larval parasit-
ism is that not one of the parasitized larvee contained
gonads, However, 1t is not possible to ssy definitely
that all perasitized larvae are females because positive
ldentification of that sex is more difficult.

6. General Summsry

(a) Migration

The preferred site for young developing larvae
was found to be the staminate flowers, Upon the exhaust~
lon of the pollen supply, usually when larvas are in the
4th and S5th instars, they migrate to terminal growth.
This statement 1s supported by evidence procured at Hawk
Lake in 1938, 1940 and 1943,

(b) Rate of Growth

The rate of growth as influenced by pollen 1sa
most noticeable in the second instar, there being a lag
of 2.9 days for the average date of occurrence of 3rd
instar terminal-fed larvae (1943 data). Beyond the 2nd
instar, the rate of growth is approximetely the sme, re-
gardless of food type:. The female, whether on terminals
or staminate cones, lags slightly behind the male through-
out its larval growth. This lag becomes most conspilouous
in the 6th and 7th Instars. The more rapidly developing staminate
females are about the seme as terminel meles in reaching pupa=
tion. '

(c) Size as influenced by Food and Sex

1) Mathematical expressions of growth. Measurements on s
arge seriles of worm larvae in I and 1943 by different
investigators show an amazing degree of uniformity. This
would seem to indlcate & constant rate of growth in the bud-
worm, the limits of which could be defined mathematically.
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By measuring head capsule widths and segregating
them acecording to sex, food type and m rasitlism, the mea~
surements fall into frequency distributions which show the
presence of 7 larval instars.

Four mathematicel methods to determine the growth
rate of the budworm have been tested. These are: (a) Dyar's
Law, (b) the average growth coefficient, & modification of
Dyar's Law, (¢) logarithmic geometric growth rate and (d)
linear regression. The last was the most acourate, followed
closely by the average growth coefficlent and the logarlthm
growth rates Dyar's Law was relatlively inaccurate in
predicting theoretical head capsule widths. In this study,
the average growth coefflicient has generally been used.

Dyar's Law applied to all instars shows that & varia-
tion in growth ratios ocours between instars even of the
same sex, fed on the smme diet, amd that no one ratlio derived
" from two consecutive instars will give a true standard ratlo
for all ins tars.

(11) Size relations reflected in head capsule measurements.
A marked uniformliy ocourred vetween Lhe mean ratio for both
1940 and 1943 data, this mean being different for each sex
but apparently uninfluenced by food (l.e., males--.68,

fomal es=- .66)

‘ Larval growth 1s shovn to be influenced by sex, para-
gitism and food.

Comparing individual instars with one another, the
presence of staminate food does show its influence in all
instars, but is most pronounced in the 4th end 5th instars.
This diet effect i1s apparent in both sexes. In ths mid in-
stars, head capsule size appears to be from 10% to 14%
larger in staminate larvae, this difference dropping to
an unappreciable amount following migration from stamimate
flowers. In the final instar, the average widths, regardless
of food, are practically the same, as 1s the average growth
ratio for all instars.

From the standpoint of completed size and mean
growth ratios, sex appears to be of greater significance
then food type. In the early instars, males averaged
larger than females but, in the later instars, female head
capsules averaged considerably larger. The average growth
rate for females (all instars) 18 slso significantly larger
than for males. '

The influence of parasitiem on size 1s discuased
under (e] below.



80

(d) Sex Ratios in relation to Pollen snd Migration

Analysis of the 1943 data shows no apparent cor-
relation between sex ratiocs of dates of sampling and food
or between sex ratios of instar and food, Fluctuations
in the ratio of the 4th, 5th end 6th inaters sre such as
to indicate the possible transformation of some 4th ine
star males directly into the penultimats instar.

(e) Larvel Parsdtism (1943 deta)

Parasitism results in a reduced head capsule mean
moasurement 1ln instars 3, 4 and 5, the difference reaching
its maximum in the 5th instar where, cmsidering all larvae,
the normel are 11% larger then the parasitized,

Most parasitized larvae succumb in the 5th instar,
only a few surviving to the 6th and 7th instars.

Parasitlsm produces a lag in rate of development
which 1s most evident in the 5th instar. On July 5,
1943, 931 of the normel staminate larvee and 83% of the
normal terminal lsrvae were in the 6th and 7th instars,
w}k:&reas 100% of the parasitized larvae were still in
the 5th.

Incldence of larval parasitism showed a progress-
ive inorease throughout the season to & maximum of 41%
in the 5th instar.

Parasitic larvae began to emerge from the host on
July Sthe

No parasitized larvae contained mele gonads, al~
though they could not be positively identified as females.

7. .Some General Considerations & Problems

This study shows that the head capsule sige of
budworm larvae 1s influenced by sex, food and m rasitiam.
Therefore, any attempt Lo segregate fleld run larvae into
instars by measurements or efforts to formulate mathemat-
ical expressions of growth must tale these factors into
consideration. '

Purther work could be done in applying the statistical
"t" test to determine where significant differences ogcur
in each instar for male snd femsls larvae fed on pollen or
terminal buds.




It might be less confuasling if, instesd of work-
ing out the average growth ratio by dividing the succeed-
ing into the preceding instar, the reverse procedure
were followed, In its preaent form, ths magnitude of
the retlo 1s Inversely proportional to the rete of growth,
whe reas, with the reverse procedure, it would be directly
proportional. It would alsoc have greater similarity to
ratios ocalculated by logarithms or linear regression.

There is evidence that some male larvae (both
staminate- and terminal-fed) may akip the 5th instar,
changing directly from the 4th to the penultimate instar.
This evidence 1s indicated in (1) the simultaneous ap-
pearance of 3th and 6th instar staminate males in the
fleld, (2) the occurrence of 2 peaks in the frequency
distritution of 6th inster meles on the two food types,
and (3] an increese in the sex ratlo of the 5th instar,
preceded and succesded by lower ratios in the 4th and 6th.

The serlies of measurements taken in 1940 end 1943
show such close asgreement it appears that there may be a

constant size and rate of growth in the budworm, regardless

of the year under consideration. If that is the case,
fiduclial limits, teking into sccount sex and food, could
be determined within which in d 1 probability the true
values of budworm growth fall.

Controlled studies by F.B. Rabkin definitely show
the presence of 7 ilnastars, the range of the hesd widths
corresponding very closely -to segregated widths of fileld
run larvae.

The conclusions and cbservations contained herein
are derived chiefly from & large series of tables, graphs
and summaries. Some of these appear in the Annual Report
while others are retained in a special file on budworm
growth and development. As an ald to fuiturs reference to
this work, the following lists of sow ce meterial have
been prepared.

TABLES AND SUMMARIES NOT APPEARING IN ANNUAL REPORTS

Table deslgnations given in the left hand margin
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correspond with those appearing in red crayon on the tables.

1938 data:

Complete list of counts made on terminals and staminate
cones at Willerd Lake in 1838,



1059-1940 data:

B Complete series of tables showing mean head capsule widths
and growth ratios on all instars for material reared In
1939 and 1940 and fleld samples colliected in 1940. Some
dlscuseion ls aleo included. Reference is mede to the
1940«41 Annusl Report, Pp. 242, 202 end 258, and Table 18.

C A review of the above date by H.A. Richumond.

D Fréqmana{ tebles of mele and female terminal-fed larvee
for the 1940 collections [rom Hawk Lake.

E Graphs showing these Irequency distributlons segregated
and combined as to sex and food.

F A complete list of all actusl head capsule widths of the
1940 larvae transposed into logarithms.

G A discussion by R.R. Lejeune on the use of logs to cal=-
culate growth rates.

1943 detn:

H 2 sets of tables showing orig nal messurements of {he
1943 collecticns, one for terminal-fed and one staminate-
fed. These inoclude parassitized larves.

1 A table of class limits and mid-points based on logs pre-
pared for frequency distribution of the above larvee.

J Three sets of tables showing frequency distributions of
these larvae.

K Table showing occurrence of insters and sexes sccording
to food types and date. An accompanying teble gives the
same data with the two sexes comdined.

L Oraph 1llugtrating the distridbution of instars as listed
in the preceding paragraph.

¥ A series of tables accompanled by graphs in which the
average dates of ococurrence of staminate males and fe-
meles, terminsl males and females, all stamimete larvae
and &ll terminal larvae are calculated.

K A summery of larvel counts for migratlon.

0 A series of tables on hesd capsules glving (a) average,
minipum and maximum head capsule widths,n%b) difference
in widths betwesn terminal~ and staminate-fed, (o)
standard deviatlions of mean head capsule widths,



(4) comparison of parasitized larvel widths with normel
larvae and {e) a 1list of various growth ratilos calculated

from the data,.

P A table and graph comparing growth ratios betwesn instars.

Q@ A tabulation of sex rstios accordin

to (a) dates and

(b) instars, both segregsted according to food type.

REFERENCES TO LARVAL GROWTH AND DEVELOPMENT
IN THE ANNUAL REPORTS

1937-38 Report (1937 summer work)

(l) Larval inatar deternminations eseesovessces
(2) Pollen &8 preferred £00d essresecccsrnnnae
(3} Nursery studies at Sandilands on migration

1938-33 Report (1938 summer work)

(1) 8tadlal sex ratios AV I AR RN SRS E NSO RE NS
(2) Instar determinations by Dyar's LaW sseees
(3) Food and:larvel &6?310Pmﬁﬁt Iy
(4) Conclusionsg to (2) and (3) seesvsossevonse
(8) Peeding habits end larval development at
%illard Lake
Migration L R Y FE R P N
Conclusions to migration Study eesceee
Instar deterninations secccesvvonsnnes
Conclusions to instar determinations .

1839~40 Report (1939 summer work)

(1) Controlled feeoding on cones & terminals
Hothod of fe6ding secsvessesssessusene
Growth and development ‘
Head capsule measurements s.ssvses
Duration of Instars seeesvecuscens

SWINAYY sssecesessvasnsssonantsaesossse

1940 Report (1940 summer work)

(1) Controlled feeding studles repeated in 1940

Pages

3636
46~48
190204

180-204
R4 3~247-
247-276
277-278

306« 378

375318

379« 381
8L

409-411

412-419
420-429
438-448

(These are more conclusive than 1939 material)

Instar determinations svesssssssvacens
] ﬁummury tables of 1030 data seensvsnee
(2) Field studies

Summary tables only showing head capaule
measurements of {leld run larvee, Hawk

Lake, collected 1940. Segregated to
80X and 008 sssvsvonnsssnssocnssns

240-252
255-260

261~-271

83



84

Pag&s
1941 Report (1941 summer work)

(1) Migration-~staminate versus terminals ..... 99

(2) Analysis of 1940 field mun data
Population distribution on cones.
and terminals REV LR AP RIS L E N RN S RN 12ﬁ~151
ﬁistributian'by instars seessesssnnvees 131-130
Duration of atadis ¥t esesnsnrrsacanens LOGWl4S
Jex ratlos Crsnerssvdsnnnrnnvernsrosnass LEE~150
gummﬂr? trsesvkrsnrssssnrsonarenennnsas LOD-1B0

(3) 8ize relstionships of 1940 data

Introduction ¢ns cessrsrsssrnesovarvnves LO0-164
Sex and food type in relation to size . 164~180
Mesn head Capsule BlZOB sersvvvensnccns 180-189
3“%%&?? *ovEstesvsresersersnanssanenses LOF-102

(4) Mathemmtlcal expressions ofpgrnwhh
Crowth cosfficlent seasevursnnnrsare non 194204
Linear regression Brssessranesssnsriunn LHmRRY
Teats of signifi@ane& L N R N 3%7‘23&
Summ&ﬁy SoensasnNsRtEsinnasinsenses haans LabwB40
(6) General SUDMNBDLY scvesvnesnvovvrsnvvssorsnne 241246
1942 Report (1942 summer work)

(1) Populations of staminate versus terminals . 46

E. Permanent Sample Plots

Sixteen permanent sample plots (Jack pine) were
examined In the fall of 1943, 6 at Hawk Lake, 6 at Willerd
Leke and 4 at Raven Lake., The object wae to record death
end defpliation of trees resulting from budworm sctivity
in 1943 snd preceding years., In the Hawk Lake ares, which
includes Willard Leke, only sample plots containing tagged
trees were examined. Regeneration in these plots, the
purely regeneration plots, and untagged second growth
Jack pine plots were omitted, The inspection of the pere
manent ssmple plots in the Sandilaends Forest Reserve was
of necesslty postponed until the spring of 1944,

Informatlion recorded includes mortality, total and
current defoliation and condition of tress. A suwmnary
of the average total and current defolistion per plot,
trees dylng in 1943 and totel number of dead trees appears
on the followlng page. Defoliation is glven in siztoenths,
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the aversge defoliaslion being based only on live Jack
plne. Again, only Jack pine are recorded in the two
dead trees columns. In the "Total dead trees" column,
all dead Jack pine are included, whether they died
prior to or after the esteblishment of the plot.

AVERAGE TREES |TOTAL
PLOT AVERACE CURRENT DYIRG |DEAD
HO. AREA TOTAL DEPF.|DEFOLIATION IIN 1043 TREES
1 Hawk E:m‘ ' 2.67 2.61 0 G
4 |Hawk Lo 4,49 3448 0 7
€ |Hawk L. 2.68 L 1 13
11 |[Bawk L. ~ 3e04 077 3 24
1 |willard L 2 03 0.78 Q 21
S |Willard L. 3.68 094 ] 38
4 |Willerd L. 1,36 O.11 2 17
5 |Willard L. 2+29 0+ 39 Q )
6 |Willard L. 2493 0.0 0 78
7 |wWillard L. 4 o 35 174 0 84 |
1 [Raven L. |  1.26 0,00 ) 17
2 |Raven L. 177 000 i 38
& |Raven L. 1.28 Q.00 4 ;‘%‘6




Fo Host Transfer Study

Investigatlone on this phase were continued in
1943 with the setting up of seversl new seriss of transe
fers. Other work origlnally astarted in 1942 was continued
and completed inm 1043 (Ses 1942 Annual Report, Pp. 62-71;.

The 1942 study consisted of 8 cages of larvae Lrans-

ferred snd reared as follows:
_ Larvae
Budworm Straln Zransferred to: Trensferred

Spruce sesenss White BRTUCH sossnvesasnvsnsnsnnrsn ’?2«}
Spruce seesnss Jack pine steminate cones ceseess 77
SPruee ..esees Jack Fm terminal® coonvssnnnsse
Spruce ...eee¢e Tamarack ¥raresesenennsrensavvnee 16
Jack pins ... Jack pine terminaias. BEsAAtravaEnS 8&
Jack pine .... ¥hite BPIUCE sascrvssvssnsssnnase 80
Jack pine ... Tamarack tedarsersansirnnsernenvs OO

Transferred larvac were reared through on living
host material to the moth stage. Moths wers then caged
for oviposition on smell seedlings of the same host on
wilch larvae were resrsd, and progeny permitted to over-
winter on the seedlings. Any larvae overwinterod suceess-
fully wers reared through in 1943 on the same host and the
moths again caged for oviposition and overwintering of the

young larvee. Thus, in successful transfers, 2 generations

have been reared on the new host to the end of L9435,

The seedlings on which materisl reared through in
1942 was caged were examined in the spring of 1043 for egs
clusters and larvel emergence. The folliowing tabulation
summerizes the results obtained from efforts to overwinter
the larvae.

RESULTS OF OVERWINTERED HOST TRANSFERS 1948-43

EGG
DUDWORM CLUSTERS |LARVAE SEE
STRAIN HOST FALL OP |IN 1943|  EOTE
; 1942 BELOW TABLE|

Spruge |Jack pine stem., cones _0 0 1
Spruce  |Jack rminals 2 0 b1
Spruce  [White spruce 3 38 N
Spruce |Tamarack ? 4 3
Jack pineWhite spruce 1 10 ¢
Jack pinelJack pine 2 Many 5
Jack pine |Tamarack 0 0 6

86
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_atﬁ:

1. Apparently spruce budworm moths reared on Jack
pine were capable of asome oviposition. However, no larvae
were recoversd in 1943 for two probable ressons; first, the
términal buds on the seedling wers all chewed off during the
winter and, secondly, surviving larvse probably emerged long
before the unexpanded terminals were sultable for food.

2+ On the normsl host of the udworm, 36 larvae
were recovered in 1943. Of thess, 28 wers reasred %o moths,
which were again caged on a seedling.

3¢ Spruce budworm larvae were reared on tamarack
but the moths ceged on apruce, &8s tamarsck needles are de~
clduous. Due to unfavourable conditions in the cage, the
spruce seedling did not overwinter well, with the result
that only 4 larvee survived.

4. Of this transfer, approximately 20 larvae
survived and became established in terminsl buds in the
apring of 1943. Ten of these were removed from Lhe s¢6d-
ling arnd reared individuslly in Jelly lars, 4 larvae mat~
uring to the moth stage. The othser larvae were left on
the seedling for rearing. Two pair of male &nd femnle
moths were finally avallsble for oviposition. These de-
posited 6 egp clusters which were caged on the seme white
Spruce seedling for overwintering. It is interesting to
note that the young emergents in the spring did not mine
the old needles, as i1s the havit of the sprues budworm, but
apparently occuplied the terminal buda immediately. The
later emergence of the Jack pine budworm at a time when the
terminals are suitable for hebitation by the young larvae
may be responsible.

S« MWany larvae emerged from this cage in the
spring of 1943. These were transferred to a more vigorous
branch of Jack pine but, unfortunately, the rearing and
émergence records on this particular cage were not continued,

€. Only one msle moth completed development in
1942; hence no Progeny were produged.

A more ambitlous program of larval transfers was
undertaken in 1943, Larvae of both the spruce and Jack pine
budworm were reared on white spruce, black spruce, balsam
and Jack pine. Replieate cages were used for the transfepr
of each budworm straln to each host, with 50 larvae per cage.
Pine 60-mesh to the inch bronze screen cages were again em~
ployed and larvae resred on live branches to the pupsl stage.
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AL that time, the cagey yepe brought inte the insectary
and rearing completed. As pupae formed, they wers sexed,
the length and width memsured and they were confined in
glass vials for emergence of moths. Pive male and female
moths were confined in screen oviposition cages on live
branches, the resul ting egy clusters counted and placed
in bronze screen incubation "vials." These "vials" were
suspended for overwintering on sesdlings of the same species
88 those on which the larvae wers reared, The sesdlings
were coversd with unbleached cotton until ineubstion was
over and, in the early spring of 1044, they will be re-
covered before the larvel emergents appear.

To prevent confusion, a system of nomenclature
was devised to identify the various transfers and genera-
tlons. The following designations wers adopted:

Gy - generationy 07 - 1lst generation; Gg -~ 2nd generation.
Sw -~ white spruce -

8b « black spruce

P} = Jack pine

Ab « balsam

Exemples of the use of this system follow:

8% = PJ «== Transfer of larvae from white spruge to Jack
pine, The first host indieated is the original
from which the larvae were taken.,

Sw - PJ 1048 Gy === Larvae were transferred from whi te spruce
to Jack pine in 1842.

Sw - PJ 1942 @) ==~ The first generation that has been pro-
duced from these 1942 transfers. The yesr 1942
always appears, showing when the original trans-
fer was male. Obviously, Gy must have occurred
in 1943 and Gp in 1944, but it is the 1942 trang-
fer dete that should show beside ths trensfer
symbols,

Individual cages were recorded by number; i.e., 1,2,
3 etc, and so mentioned in the record books. On each cage,
however, there was a tag indicating what it was {(Sw-PJ 1043
Gg) ete. Rach cage was recorded in a separate record book.
Oviposition cages and overwintering cages ulso received
number and content designations.

Although sufficlent time was not avellable for a
complete analysis of the 1943 Gy transfers, 1t has been possg~

ible to summaerize some of the dsts in a genersal way . The
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two tables which follow are s condensation of the rearing
data for the apruce and Jack pine budworm transfers,



TABLE 25
JACK PINE BUDWORE TRAESFE&S

86

DETAIL OF TRANSFERS CAGE NUMBERS
o 16 20 21 22 23 24 25 26 27
[transferred to: Sw Sw_ 3w Sb 8b Ab Ab Bl P |
Source of larvas Hewie L. Hewk L. Hawk T..|Hawk L. Bawk L. Hawk L.|Hawk L.|Hawk L.|Hawk L.
Date of iransfer Juns 7 |June 15|June 15|June 16|June 16|June 18| June 18| June 18|June 18
Instar when transferred 2nd ard 3rd 3rd 3rd 3pd 3rd 3rd | 3rd
0. 0f larvae tranaferred| 50 50 50 50 50 80 50 50 50
[Pupas obtained:
Hals 12 12 17 17 18 13 13 22 19
Fomale B 15 5 15 22 a2 13 21 iz
Total 20 27 22 X0 37 21 26 43 ol
ays of development ot com- ' '
rom June 15 to last parable 38 34 34 34 38 39 34 38
bups
emales caged for
oviposition 24 20 13 20
ge clusters psr '
Gmal e 1.5 0.8 Ze9 559
[Eggs per female 5545 22.4 96,0 191 .5

06




TABLE 26
SPRUCE BUDWORME TRANSPERS
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BETATI PR R AR CAGE HNUEBERS
DETAIL OF TRABSPERS IO TT = 3 11 15 17" 18 I35
Trensferred Lo 5w 5w Sb 8b AD Ab 23 23 Sw &8 &
ciweck on
_ 17 & 18
Sowrce of larvee Spruce | SBpruce | Spruce| Spmice | Sprucs | Spruce |Hudson |Fudson |Hudson
Foods Yoods woods | Woods woods Bools
Date of transler , My 26 | May 26 | Mey 27| May 27 | June 5 | June 5 |June 1U|June 30|Jume 10
Ingtar when transfarred %rd 3rd ord Srd 4tn 4th Srdfdth | 3rdaddth| Srdaéth
Ce. of larvas transferred| 50 50 50 50 50 50 50 20 50
Pupas obtalned: o '
- #sle 14 10 7 10 24 1% 13 7 20
Fomale i3 19 6 10 i8 17 10 ] 15
Total 27 &9 13 20 48 36 23 ¥i s
y& of development from
¥ 26 to: . ,
Pirat pups 28 28 31 3L 33 33 2% 27 22
Last pups 42 42 42 45 45 42 35 39 =
Eamalas caged for
vigasitiaﬁ , 25 10 30 2 g
BE elash@?s'par female S5 Sl T8 Se 54D
8 per lemsls 66 4 5.6 11l0.0 44.7 1871

16



All egg clusters obtalned were caged on small
secdlings at Hawk Lake for incubation and overwintering,
as follows: ,

CAGE NO, |SEEDLING

DESICUATION LOCATIONS
16, 20, 21 |8w T j-8w G{}%ﬁé 3[at truck parking space
28, 23 Sb Pl=8b Gy 1943 |Wear sample plot 1
24, 25 Ab Pi~Ab Cp 194375 ft. south of old
| . renger!s cabin
26, 27 Fl FJ=-PJ Gy 1943 [Near tree 27, plot 1.
10, 11 8w Sw-3w Op 1943 |[Kear tree 23, plot 1,
12, 13 Sh Sw-3b Og 1943 [Wear plot 1, Hewk Lake
14, 15 Ab Sw-Ab G0 184375 £t. south of old
‘ renger's cabin
17, 18 PJ Sw-PJ] Go 1942 [Fear tree 27, plot 1.
19 Sw Sw-PJ] Gp 1943 |At truck parking spac

- Bach seedling is marked with 3 stakes 1in the form
of a trisngle and smnother stake bearing the eppropriate de-
signation,

An anmlyals of the eversge width of spruce and Jack
pine budwom pupse from all transfers was made. All pupae,
as they formed in cages 10 to 27 inclusive, were measured
at thelr widest point (the caudad area of the wing pad
reglon) with calipers calibrated to 0.0l mm. Pupae were
measured from the ventral side. The following tables show
the aversge pupal wldths in mm. for males and femsles rearsd
in duplicate cages.

SPRUCE BUDWORM TRANSFERS TO:

Replicate White spruce Black spruce

Balsam Jack pine

) i 254 366 7356 “534
MALES L 428 L3061 ~482 L 304
. 1 454 435 455 .385
FEMALES o “476 -446 475 .402

JACK FINE DUDWORM TRANSFERS TOi

Replicate Jack pine White spruce Balsam Black spruce

1 . 324 . 388 « 304 « 335
MALES 2 351 338 LEL5 B30
1 . 340 . 358 338 «369
PEMALES 2 . 506 « 360 . 338 » 378
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Statistical treatment by enslysis of variance
shows significant differences in size of the spruce budw
worm transfers., The table shows this is due malnly to
the much smaller size of pupas resred on Jack pine and,
to a lesser extent, those reared on black spruce. Moths
reared from these two hosts deposited s much maller
number of eggs than those reared on white spruce or balsan.

, Host made no significaent difference on the sige
of Jack pine budworm transfers. However, 1t is noteworthy
that the smallest Jack pine pupse, both males and females,
were obtained from balsam.

Other points of Interest arising out of this ana-
lysls are;

(1) The larger average size of spruce budworm pupae
as compsred with Jack pine budworm when reared on their
normal host; i.e.,

MALES
FEMALES

(2) Although it is probably well known that females
are genérally larger than males, thase measurements show the
magnltude of these differences as follows:

JACKE PINE BUDWORM SPRUCE BUDWORK
ALL _TRANSFERS (AL TRANSFERS)
HMALES « 584 + 327

PEMALES 441 + 358
% DIFFERENCE 15 b
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EUROPEAN LARCH SAWFLY
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(Priatignnra ariahaan&i Rtgs}

A+ Reconnalssance

This insect appears to be more prevalent annually,
sspecially in parts of Menitoba. Within the latter, two
areas are under severe attack., The first of these is of
long standing~-~-the Riding Hountain National Park. 7The
second ares 18 in the northeast section of Manitobats inter-
lake district, and full informeation 18 not yet avallable
as to the exact extent and severlty of this attack.

1. Riding Mountain Nationsl Park

The Europesn larch sswlly waes agein active in the
lareh stands throughout the park, Destructive defollation,
however, was limited to certain specific aress. Most not-
1ceable of these, s in past years, was the townsite of
Wasagaming and at ¥lle 7 on the Norgate Road. There is
some doubt as to whether the sparseness of follage in these
arses 1s due entirely to sawflly or in part to & general
weakening of the trees from past sawfly attack. Such
might result in the treets inabllity to make normal needle
growth this year, Cocoon collections from these two areas
revealed a rathﬂr light orop as compared with previous
Fears.

Cocoons from the Mile 7 Norgate Road area showed
double the Mesolelus tenthredinis xaz*ley parasitism in
1942 that obtained In 1041; accordingly, some 2,200 cocoons
weére collected and shipped to the Belleville Laboratory to
provide further information on this trend.

In the western half of the park, beginning Just
west of Lake Audy, the tamarack was described as pretty
well stripped in all townships westward from Lake Audy
to the weast end of the park but, by August 10th, trees
were described as putting forth new needles,

The following list places the location of samples
and reporta from this section of the park.
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2 22 25

28 20 20

25 21 2
1 21 20
2 28 25

16 20 19

15 22 25

19 28 25
8 22 24
5 e2 23

2. Interlake Ares

Reports have come in of a more or less heavy
ovldence of tamarack defoliation inside a perimeter ex-
tending from Riverton on the oast, to Hodgson and thence
westward to Lake Winnipegosis and northesst to the series
of southern bays on Lake Winnipeg.

Fleld reports and sampl es have been received
from the Riverton and Hodgeon areas, indicating the fol-
lowing situation:

In the early part of the season, the infestatlion
appeared widespread but the subsequent defoliation was
somewhat lighter than originally anticipated. Thus, at
one time 50% of the new growth appeared destroyed at
Riverton, and 80% of smaller tress in the Hodgson area.

In the latter area, however, the larger trees seeomed re-
latively unaffected. By the end of the season, a figure

of 30% for the Riverton area obtained, with a small patch
on the Nj Sec. 29 and S.E. 1/4 of Scc. 32, Twp. 23, Rge. 4E,
bearing 50 to 604 defolistion.

Scattered and light attack was indicated in the
remalnder of the province. A few ornamental larch on home
grounds in Charleswood, reported infested in 1942, are still
harboring a few of the pests. The insect was discovered
in 1ight population at Buchan (Sec. 9, Twp. 13, Rge. 9E)
and some defollation was also evident from a point midway
bstween Roblin and Swan River, on the west slopes of the
Duck Mountains. The locallzed population 1s still extant
in the nursery of the Turtle Mountain Forest Reserve. A
few larvae were agsin found on ornamental larch on the
grounds of the University, Fort Garry. A small collection
was likewlse noted at Belair.

96
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The Director of Porests initiated a survey
for this insect in the Meadow Lake, Prince Albert and
Hudson Bay Junction districts of the province. FPForte
unately, all subsequent reports were of a negative
nature. A large colony was located in the McComnell
Creek section of the upper Carrot River valley in 1939
by the Junior writer, but this has apparently disappeared.

4. Ontario

Only four reports were received from this
provingce. A local infestation occurred on ormamentals
at the Kenora Headqguarters of the Forest Service, but
spray treatment was undertaken and proved efficacious.
The other three points of collection were Wabigoon (light),
28 miles east of Kenora (light), and at Graham (alsoc light).

B. Parasites

A further attempt was mede during the year to
procure a representative sample of sawfly cocoons from
the Riding Mountain National Park for further determina-
tiong of sawfly parasitism by Mesoclelus tenthredinis.
Accordingly, R.R. Lejeune and D.N. Smi aBsiste
two park wardens, J. Allen and B. Gampball, spent three
days in collectling cocoons, September 27th to D th inclus~
ive. Collections were made at Mlle 7, Norgate Road, where
a total of 2,200 sound cocoons was gathered and shipped
to Belleville for rearing, At the tims of this writing,
no results have been received but previous figures on
parasitism are listed bvelow.

SUMMARY OF COCOON COLLECTIONS & PARASITISM BY MESOLEIUS

Yeégr No. of Cocoons ¢ reresitism

1943 LE R R EREE RN N 2;@601‘&‘0;.0-0.0.0‘0‘ ?
1942 [ R R EREEENNEN] 10’00@‘!‘!'#“0"‘11601 é’%
1941 I EEENEREERN R/ 25’605‘10“#&0“&.»"'0 5‘@

Additionsl to the sbove parasitism for 1942, there
was 8 recovery of Besss selecta amounting to 0.20% and the
recovery of 5 specimens oT Fuceros decorus, 2 of Eclytes
perennis and 1 unidentified cryptine.




PLATE VIIT

Lereh sewlly semplo plot photographs et 1lding
Mountelin Hetionel Perk, Menltioba. These plots are
phiotogrephed every year from the sums spot.

Mile 132 Audy Lake Roamd




PFLATE IX

¥ils 7 Nornste Road. The larch trees
sﬁmging in this photograph are gliwmost
100% defoliated.

Sasaramnl townsite
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WOOD BORERS
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VI, WOOD BORERS

A. Introduction

During the searly summer of 1942, disastrous fires
swept over extenslive stands of white spruce in northern
Saskatchewan and Manitobe, lesving thousands of burned,
scorched and dying trees. The estimeted damage in Sask-
atchewan emounted to over 60 million feet of saw timber
and elmost 200 thousand cords of pulpwood. Losses in
Manitoba were less., Due to wartime demsnds, utilization
of & good percentage was possible, provided it could be
cut while still in a usable condition. As the principal
source of immediate deterlioration lay in wood borer damage,
this insect assumed primary lmportance in relation to any
salvage program. In view of these circumstances, this
paper 18 largely confined to an analysis of the injury
produced by round-headed borers, the principsl being
Moncchamus scutellatus Say, also known as the pine sawyer
or long-horned vorer due to its extremely long antennae.

In certain types of burn, snother round-headed bvorer,
. Tetroplum sp., was in abundence assoclated with Monochamus.
\lthough & round-headed borer, Tetropium, as recorded vy,
Craighead (1923), restricts its mining entirely under
the bark. pupating in a smell cell in the outer sapwood
or bark. It was the writer's experience thet Tetropium
larvae enter the wood much as ﬁonecg%gas do, but are
shallow borers. The average depth of penetration for 76
tunnels measured was 3/4 inch, with a maximum of 2 inches.
The tunnels parallel the log's surfasce and may extend as
much as 3 inches in length, terminating in a small pupsl
cell (Fig. 9). Prom such cells, newly transformed adults
were collected and subsequently identifled. Being a shallow
borer, Tetropium is of much less importance than Monochamus
but, due to s larity of external engravings and mode of
entering the wood, some confusion might arise, particularly
in the early stages when entrence holes are smell. Illu-
strations Nos. 10 and 11 indicate the most obvious differw
ences between the two. In this paper, the two species are
desalt with for the most part together, as a single complex.
Bark beetles and flat~headed borers, while present in vary-
ing degrees of intensity, were of minor importance in the
immediate problem and therefore are eliminated from the
main discussion.

The iife hlstory of Monochamus scutellatus has
been recorded in detall 1n various publicatlions |Oraham,
1939; Craighead, 1923; and others). The egzs are deposited
8ingly in narrow slits cut in the bark by the female sdult.
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Upon hatching, the larvs bores into the sapwood where

it feeds for a time between the wood and the bark, re-
sulting in the characteristic engraving on the outer
surface of the wood. Eventuslly, the larva penetrates
the sap and heart wood, increasing the diameter of its
funnel constantly as it grows in sige. The completed
tunnel 1s generally U-shaped and pupation occurs in &
coll excavated at the far end of the tunnel near the
surface of the log (Fig. 8). The newly transformed adult
beetle escapes by chéwing s round hole from the pupal cell
to the outside. The period of development varies from
one season to three years, asccording to temperature amnd
molsture conditiona,

While the litersture on wood borers, especially
Monochamus, 1s voluminous, this study in northern Saske
atchewan has disclosed acme apparently new information
in relation to vorers and fire-burned timber. Other
published workas are of direct application, however,
Parmelee (1941) concluded that in Michigan fire-killed
timber was of no greater attraction to borers than timber
killed by other agencles, that Monochamus soutellatus
caused the greatest damage and That bopers do not, &8 &
rule, re-infest trees from which they emerge, Morley
(1939) found that logs are resdily sttacked throughout
the season and that logs ocut after August may be in-
fested the following spring. Tothill (1924) reported
that the heaviest attack occurs on logs out in May, June
and July and that later cut trees sre less subject o
infestation. Tridgardh (1940), studying storm-felled
tizber in Sweden, found thet wholly dry trees were all
infested by X¥onochamus sutor, while green-crowned trees
were only 5.09% inteated, This report 1s of specisl in~
terest in view of the findings as recorded in the fol-
lowing pages.

The study ss set farth was conducted in part
in 1942 snd again in 1943, on as intensive & 3cale o
possible, but of necessity restricted to the immediate
problem of salvage, due to the handicaps inherent in
present day wartime conditions. It must be realized
that the following data are intended only to set forth
condltions of the fire-burned timver as they obtain at
the present time. Under different weather conditions
then those encountered or a different date of burning,
many of the findings might be markedly altered.



101

Two representative and highly important areas
were selected for study, Clemsnceau and Carrot River, sach
representing a differsent type of burn. The Clemenceau region,
in the vicinity of Hudson Bay Junction, had expericnced
extremée heat from what was predominately a crown fire and
the meJority of trees were burned and blackened from ground
level to their tops, with only blackened stubs of branches
remalning. They were generally of a smell size, averaging
around 12 Inchea D.B.H. The Carrot River o untry, on the
other hand, head undergone all degrees of burn, from a light
root burn to severe crown fire which left only blackened,
branchless trunks. In general, the timber in this aree was
much larger than at Clemenceau, running from 2 to 3 feet
D.B«Hs Clemenceau and Carrot River were exemined in 1942
between July 23rd and August lst inclusive and, again,
September 18th to October lst inclusive. In 1943, & second
examination was made in the Carrot River area, August 12th
to 17th inclusive, and in the mill at The Pas, Manitoba,
August 23rd and 24th.

B. Perlod of Wood Borer Attack

A question of prime importance from the stand~
polnt of salvege concerns the period during which these
logs are subjJect to attack, the lapse of time during which
quallty of the wood will progressively deteriorate from
contimied borings, and the extent of borings in such fire-
damaged trees,

An Indlcation of the period of attack 1s fourd
in an exsminatlon of the following three areas:

(1) 1041 burn, Carrot River, burned 1&%@ Juns to
July 15, 1941, exemined July 25 and 26, 1941,
and again July 25, 19042,

(8) Logse cut ln March, 1942, Carrot River, examined
July 26, 1842,

(3) 1942 burn, Carrot River, burned Jume, 1942, ex-
amined July 23 to 27 inclusive, end again September
24 to 28 inclusive, 1942,

, The {irst area, burned in 1941, was & very cloge
duplicate of the 1942 Carrot River burn. It was primarily
& ground fire with some scorching of tree trunks but, for
the most part, the trees were standing end the branches
were green. The first examination was made by the senior
author the same month as the fire-~July 25 and 26, 1941.
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At this time, the cambium of the unburned bark was white
and normal-~looking, but wes in the process of infesta-
tlon by flat~headed borers. In no instance was & round-
headed larve observed. One year later, July 25, 1942,

an examination of the seme trees (now wind-fallen) re-
vealed a heavy attack by round heeds, Of 39 tunnels
measured, 5 went in to a depth of 4 inches each and 7 to
a depth of 4% inches each, the average for the 39 being
2.65 inches. Larvee were present and still in the course
of tunmnelling. Of special interest is the period of time
during which this deterioration occurred. FPurther evide
ence given below indicates that the initlel attack prob-
ably occurred during August, 1941, resulting in this con-
dition, one year later,

The second ares, logs cut in March, 1942, and
left 1n the woods, was examined July 26th of the same
year. A total of 39 square feet of bark was removed.
Round-headed borers were entering the logs in 62% of the
bark samples examined. The average population was 1.8
per square foot; the average depth of pemetration, 1 1/10
inches; the minimum, 1/16 Inch; and the maximum, 2§ inches.
These logs were attacked in the spring prior to July 26th.

The following comparisons may be msde in these
two areas, both examined July 26 and 26, 1942.

1948
1941 Burn March-out Logs

Maximum Penetration 4 1/2 inches 2 1/2 inches
Minimum Penetration 1 inch 1/18 inech
Average Penetration 2 5/8 inches 1 1/16 inches

The difference in wood borer penetration is quite
striking and it seems quite evident that the July, 1941,
burned timber must have been infested by roundheads during
that summer subsequent to the writers' visit and hence that
timber infested in late summer will contime to deteriorate
during the following summer. This point is further shown
inen examination of the third area.

The third area was the large 1942 burn at Carrot
River with which the study is primarily concerned.

Thus far, it would seem evident that wood borer
attack may be expected throughout most of the summer in
northern Saskatchewsn. As will bse shown in more detall
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later, such vorings are not necessarily completed in the
year of intilal atiack nor are all of the logs Iinfested

to thelr maximum durding the first season. The time and
duration of this attack is dependent upon the period during
which these logs become and remsin favorable for borer in-
festation, a point considerably more involved than would
sppear on the surface,

1. Classification of Burn zzggg'

That much variation occcurred in relation to the
date of attack following the burn was soon apparent. Alter
some study, five dlstinct classes of burn were segregated,
each with its own pecullarities in relation to borer behave
lor. Such charscteristics seemed quite uniform both in
Carrot River and Clemencesu and the burn types are set
forth below. It should be understood that these desorip-
tions apply immediately following the fire and refer onl
to trees with vark. While the condition will changs with
drying, the type of burn to which the tree was subjected
ls thus permanently recorded on it.

Burn T l (rFigs. 1 and 5). The most severe of &ll burn
ypes. Dark burned thin, no scalea or flakes remaining,
brittle, falls to bend without bresking, entire patches
of bark missing due either to having burned away or sub~
sequently peeled off, camblum has been cooked, wood dry
and brown. This type la usually encountered at the lower
portion of the tree, where it has been subject to the
greatest fire. In crown fires, it may occcur over the
greater portion of the tree.

Burn Type 2.(Figs. 2 and 7). A less severe burn than
Typé L. Dark badly charred and may have small areas
burned through to the wood, thin but pliable when first
burned, cen be peeled in a single sheet, cambium cooked
in patohes, glving a mottled appearance from tan to brown
and 18 too dry to be sticky. On thick-barked trees, all
bark scales should be burned off, while on smeller treas
with thin bark, 50% of the ascales should be burned.

Burn Type 3 (Figs. 3 and 6). This bark has been swept
y flames and 1s therefore blackened but remains at its
normal thickness, with bark scales still present. It is
molst, pliable, and peels resdily in one unbroken sheet.
Bark has not burned through nor has cambium been cocked.

Cambium a uniform creamy-ten in color without darkensd
aress caused Ly excessive heat, partly dried so as to be
definitely stioky.



104

JType 4 (Fig. 4). Pound on partly burned trees. It

> been scorched or blackened by flames but has been
sub ject to much heat from nearby fires. Externally, it
looks quite normal. Cambium generally white, traces of
discoloration developing, molist but shows signs of drying
and, when peeled, ls decidedly stiocky. It is general
found on the log opposite to & burned side,

Burn Type 5. This type of tree has been injured only at

6 roots by ground fires, but the tree ltself is entirely
uninjureds It has not besn subjected to heat and ia normal
in every respect. Peeled bark appears to be an exact du~
pllication of bark peeled from a standing green hesl thy
tree.

2., Susceptibility of Burn Types to Borer Attack

Considering burn types alone, disregarding all
other factors, a merked difference will be noted in the
average degree of infestatlon, as shown in the following
table:

TABLE 27
PERCENTACE SAMPLES ATTACKED AND POPULATION PER

CLEHENCEAU — CARROT RIVER ]
BURN TYPE [ % Sempies | PopuiRtion | & Samples | Populetion
Infeated |Per Sg.Ft. | Infested | Per Sq.Ft.
1 N1l Nil ¥il 11 |
) 0 <8 1,12 200 i%@a””“"
3 87.5 3,01 63,6 1.80
4 0% .1 T 3.48 B2, 6 3,06
3 76,5 3,08 76,6 .15
MEAN 72.2 2467 61 .8 2,75

* populations are per square foot for infested
samples only.

It wlll be seen from the data obtained that Type 1
was lmmune from attack, Type 2 was subject to considersble
infestation, while Types 3, 4 and 5 were the mein areas of
borer abundance. Conditions afforded bvorers by the various
types of burn are not statlonary, however, for, as drying ,
progresses, a Type 5 bark will eventually approach & Type 4
in moisture content, with & corresponding chenge in all burn
types. Burn types, therefore, are perhaps more valuable in
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consldering the chronological order in which infestation
mey be expected to occur. This, in turn, govems to

e large extent the depth of borer penetration at any

given date during larval activity. As will be shown later,
the penetratlion of hWorers is correleted with the sequence
of attack, which is largely governed by the type of burn.

In examining the preceding table, 1t will be
noted that in both aress Type 4 had & larger percentage
of samples attacked than any other and thet, in Carrot
River, Type 5 had the greatest population per square
foot in Septenmber. This point may be further illustrated
by averaging the 1942 and 1943 data from Carrot River.

TABLE 28

BURK TYPES & BORER ATTACK, CARROT RIVER,
AVERACE I'IGURES 1042-43.

7 SAMPLES POPULATION PER
BURN TYPE ATTACERD SQUARE FOOT
1 Xil ' Nil
o 46,0 0.80
3 73.8 2.8
4 80 o2 2 QQ

The order remains the same ss shown in the preced-
ing table based on 1942 date alone. Tt L# much as would be
expected for, as Types 2 and 3 dry, their attractiveness
diminlishes as they spproach the Type 1 stage. Tyre 4 may
actuslly lmprove as it approaches the level of Type 3.
Type 5, however, appears to be unattractive at the outset
but dropas to the more attractive form as Arying progresses.
It was found that this chenge varies greatly, soms trees
of this type becoming infested within & weeks while others
have remained immune to attack 12 months after burning.
This varimtion of Infestation among Type 5 Ltrees has pe-
sulted in a lower percentage of samples belng attacked
than was encountered in the Type 3 and 4 burns. Those
attacked 1n the Type 5 class, however, harbored & denser
borer populatlon per square foot. It appears posaible
that soms of the Type 5 burn may remain alive and escape
infestation, glven favorable conditions. Once attacked,
however; a Type 5 tree seems to absorb a greater populs~
tion of borers per square foot than any other type. In
contrast to this, Type 2 would seem to absorb the least.
The type 5 tree, being the last to reach & {avorable
condi tion for infestation, becomes available when most
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of the others are past thelr most atiractive stage and

this may eccount for the greater influx of borers into

1t. Likewise, since the Iype 2 is swong Ue sarlieal
favorable to hHorers end cml{ glightly better than the

Ty 1, 1ts attractiveness is short-ilved and its popula~

A on per square foot 1s smell by compardson with the others.

S5 Sequence of Attack

rom the faprégoing, 1t will be seon that the av-
erage percentage of samples attacked seems falrly well
correlated with the type of burn. The sequence by which
thege types become inlfested is better shown by a considera~
tion of the fa&lm&n%; Data obtained from the Clemenceau
area in July and sgain late September in the year of the
fire, 1942, lend themselves towsrd Indloating the sequence
of borer infeststion in these burn types. This sequence is
of specisl significance since the depth of penetration at
& siven time will be dependent, to-a large extent, on the
length of time during which boring has been In progress.

TABLE 29

UENCE OF ATTACK ON LCGS
CLIMIMCEAY , 1042s

SIX

o - PERCINTAGE 1.0GS ATTACKED
‘Bﬁﬁk TIFE §E§§' | §%§§§§5ﬁg
4 il Nil
2 2142 .8
3 8248 876
4 BOL0  O4ad
S Wil 7648

The oarly attack of Types 2 and 3, with a relat-
ively small increase in September, is indicated in this
table. This, it sppears, is the result of drying of
these mope severely burned logs, when the camblum scon
drops bhelow its optimum attrmﬁ%mm for wood borers.
After this early attack, further infestation of these
two types practioslly ceases. In Clemencesu, this son~
dition appesrs to have been reached In most logs within
2 monthe sfter the flre, for there was a relatively small
increase in the number of logs stimcked alter that time.
Logs of the Typs 4 bwmn deteriorated sufficlently to permit
an infestation of some 507 by July and 947 by September.



At the same time, the green itrees of Type & were lmmune
from borers in Jugy but, by September had changed sufl-
fielently thet 764 of the logs were attacked,

Ce Penetration of Wood~boring lLarvae

1, Fleld Studles

‘ In conalderation of this sequence of attack, a
direct vorrelation should be evident between burn type and
average depth of penetration of borers at any given date
during the period of their boring activities. The earlliest
favorable 1@§n should normally carry the deepest tunnels
until such tizne as borings in all burn types are completed.
when that stage 1s reached, tlere will be a natural even-
ing out of penetration depths., This 1s stating the prob-
lem in 1ts simplest and most furndamental form, but the
resl problem should be approached from twe viewpolntis.

The first is to give the genersl over-all condition as

it aotually exists, Including all specles of borers that
produce holes, and, as well, mortality and other factors
that influence pemetrations. The second is to examine

the destructive Monochamus species alone. S8Since we are
primarily concerned here with the actual over-all condition
a8 it exists at the present time, the former wlll be con-
sidered rirst. To this end, threc sets of date are availe
able; Clemenceau, September, 1942; Carrot River, September
19423 and Carrot River, Aupgust, 1943,

TABLE X

AVERAGE BORER PENETRATION IN INCHES
CLEMENCEAU & CARROT RIVER

(ALL SPECIES ROUND-HEADED BORERS)

————{_CLBIENOEAU | CARNOT RIVER
BURN TYPE [~5o%., 1042, | Sept., 1042, %ggu 1
1 Wil NLL Wil
2 p— — 2.9
% 50 5.8
i 1,0 1,7 1.0
5 1,2 1.0 T.1

%znauffiaiant data for true average.

The regular decrease in average depth suggestis
again the greater attractiveness and hence the earller at-
tack ithat occurred on the more heavily burned timber. It
is evident, however, that the increase 1n average penetra~

107

,,



108

tion at Carrot River in 1943, as compared to 1042, 1s
not as great as might normally be expected. The true
pleture of damage to lumber in 1943 is masked by the
presence of a shallow-boring specles of Tetrop
attacked these logs in conjunction with ¥oriochamus end,
as well, by & progressively higher larval mortalilty in
the lighter burn types (See Page,#). By eliminating
from our data all measurements less than 13 inches deep
in August, 1943, we discard these above mentioned dis~
turbing factors and have a truer pletures of the destruc-
tion caused by the deep-boring Monoghamus lerva, On

this basis, the penetrations on these same trees shown

on the preceding page have been set forth in the follow-
ing tabulation:

MENCEAY CARROT R
BURN TYPE [~5or%., 1042, | Sept.; 1942. | Aug., 1043
1 N1l il N
g "‘*"“H 3»§5 3*G§
5 2,65 2.82 " 3.33
4 30%? 2446 Js 01
5 2,02 2.4 2.2

The relationshlp between burn types and average ,
penetration remains as bvefore, with the earliest atteacked
suffering the greatest depth. It will be noted further
that by the ellimination of the shallower penetrations,
the average depths show a consliderably greater increase
in 1947, except 1n Type 2+ wWhlle some of these shallow
tunnels which have boen eliminited may have been young
Monochamus, especially in Types 4 and 3, their elimina-
tion does give a more accurate pioture in relation to
current deterioration of timber, the main point with which
we are conoerned.

The average depth of penetration of completed
Monochamus tunnels (those with pupal cells constructed)
Was 3% Tnches, regardless of bwm type. Theé meximum
depth encountersd was 7 inches, the minimum 1¥ inches.
Types 2, 3 and 4 are shown above to be reaching this ave
erage in August, 1943. Since considerable variation occurs
between the maxlimum and minimum depth of completed Monochamms
tunnels, 1t is felt that a clearer indication of presen



condltions would be revealed if considered from the stand-
point of the actual percentage of Monochamus larvae oc-

curring
eliminated.

at given depths,

The following table sets forth
these data, with shallow borings of less then 13 inches

Tyre 2 hes also been eliminated due to the

fact that it was not possible to obtain sufficient samples
in the time avallable for this work. ‘

PERCENTAGE MONOCHAMUS LARVAE OCCURRING AT
VARIOUS DEPTHS FOR EACH BURN TYPE

CARROT RIVER, 1942 and 1943,

BURN 8 | BURN 4 "BURE_5
PRNETRATION |T542| 1045 1942 | 1048 | 1042 [ 1045
12 inches [100.0] 100,0] 100,0 | 100.0 |100.0 | 100.0
2-5 Inches | 71,0] ©3.2| B0,0| 775 | BLe7] 6647
S=4 inches 25;3 44.1 16.7 38.6 00,0 16.7
4-5 inches DeT] 17.0] BB Oal 1 00.0
& ches BeB| 8.4 00.0 3
ﬁ“'? ihﬂh&a 19ﬁ QDOQ 03‘0
77 inches | 00,0
' . e

Here may be seen at a glance the percentage of
Monochamus borers that ocours at any given depth for any
urn type. There is apparently & uniform decrease in
penetrations in 1942 as we pmss from Type 3 to Types 4
and 3, as underlined in the above table, which further
testifles to the sequence by whioh burn types become in-
fested. 1In 1943, similar trends are apparent to .a lesser
degres.

While these data add considerable significance
to the matter of attractiveness, they also indicate some~
thing of the importance attached to burmn types in salve
aging flre~burned timber. (Considering the 1543 damage
(14 months after the fire), there still existed a marked
variation in damage sustained as between burm types. The
percentage of holes at a depth of 2~-3 inches, for example,
- averaged for Type 3, 93.2%; Type 4, 77.3%; and Type 5,
66.7%+ This variation may be observed throughout the table,
although it 1s of significance that, in Type 4, deteriora~-
tion on the whole 1s approaching the stage reached in Types
2 and 3. These flgures, it should be noted, are derived
from fisld measurements procured by chopping into logs.
A further consideration of this matter 1s deslt with later,
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when measurements and counts were made within the mill
where logs from this area were in the process of being out,

Thus far, it seeams evident that borer penetrations
will be governed primarily by the type of dburn. Those
moat susceptible soon after the fiye may have a lighter
population dus to their attractlveness being short-lived,
but probably the deepest penetration, due to their earller
attack. Eventuslly, however, as the later-attacking borers
complete thelr tunnelling in the lighter burn types, the
damage sustained should be much more severe. Populations
per square foot, while not of special importance 1f salvage
operations are to be proceeded with within a year of the
burn, do become of particular aignificance in any delayed
salvage operation. The table on Page /05 would Indlcate
the much greater population that eventually attacked the lighte:
burned timber. While the future far such logs looked bad from
external asppearances, it should be pointed out that a good
percentage of these larvae died before reaching an apprec-
iable depth, as discussed later on, and that the infestation
was & mixture of the shallow~boring Tetropium sp. and the
destructive Monochamug. An appraisal o eventual borer
damage based on external holes may be decidedly misleading
when these holes are newly made end of 2 asmall size, Once
they have reached a fairly large size in dismeter, one ma
be more assured that the borer is in to considerable dept
aniii in all probabllity, will survive to complete its tun-
nelling.

2, Mill Studles

¥1ll studles were run as a check on fleld examine-
tions primerily to determine the actual condition of boards
as they come from the head saw and the final condition after
edging hes taken place. The method consisted of pulling
anide sll boards ocut from one face of & log of & specific
burn type, followed by measuremerts of the board and a count
of borer holes. By the use of a straight edge, & line was
drawn down elther side of the board whlch would gﬁgmximm
the path of the edger and the boards were then analyzed for
borer demage befors and after edging. This method proved
quite interesting, for 1t showed to what extent the shd lower
holes were eliminated as sawlng and edging proceeded and, as
woll, afforded a comparison between data taken in the field
and actual conditions in the mill, It may be expeocted to
give s somewhat more accurate ploture of conditions, for
the final demage of borers on sawn timber may be affected
by certain pecullarities of the borer that can scarcely be
recorded from fleld exsminations; for example, wood borers
project their tunnels downward and outward, ususlly in a
U~shape, but occasionally sngle-shaped. Thus, one tunnel,
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when completed, maey penetrate a board twice. Furthermore,
a percentage of tunnels will parallel the sawkerf and
hence may be eliminated by the saw or enter the edge of
the board and thus not be seen as a hole on the board!s
surface, Other tunnels that for one reason or another
do not go directly toward the centre of the log but re-
maln on the outer sepwood ares may be largely eliminated
in edging. As opposed to the foregoing, fleld examina-
tions consisted of chopping into logs, measuring the
depth of penetration from the outside surface, disregard-
ing from necessity how such holes would affect boards cut
from the logs.

In view of the above and after much thought, it
was felt thet the best means of presenting this informe-
tion would be to baese 1t on the average number of holes
occurring in a 16-foot board, 12 inches wide. Accordingly,
the table below was prepared on this basis.

AVERAGE NUMBER OF BORER HOIES PER BOARD OF DIMENSIONS
~ 17x127x161 BEFORE AND AFTER EDGING

TYPe Smew0o37) .

SLAB BURN & BURK 4 BURN 5
1 Before edging 38.11 48.54 32,21
ok SOEINE | OUTER  SUAB NO EDGING
2 Before edging 23.09 54.42 40,37

After edging a
Before edging

XD . 37

After edgin

Before edging

8,51
8.24

7.128
4.29

After edgin

5,00

0,61

It will be noted first how much greater has been
the deamage in Type 3 logs st the lower levels than in any of
the others (holes in 8lab 4: Type 3---5.0, Type 4---0,61,

It will also be sesn that at the shallower

depths (Slabs land2) Types 4 and 5 have experienced by far

the heaviest attack, especlally before edging (54.42 and 40.37

holes per board). This, it would seem, falls in with previous

statements that, despite the heavier attack of Type 5, net
damage was less than anticipated, partly becsuse of larval
mortality in shellow tunnels and partly because many of the
holes were of the current year's atteck and were still suf-
ficlently shallow to be removed by edging.
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To summarize, mill data indicate that the number of
berer holes in an edged voard 18 feet long, 1 foot
wide, and 1 inch thick will average as follows (the
outer sleb not included)i :

| BURK 3 | BURN 4 | BURN 6
1st board 11.84 30,37 24,58
%ﬂd board 8Q$l T.1l8 7edl8
3rd_board 6.0 0,81 0.3

Theae net figures represent a marked decrease
in holes after edging has taken place., The percentage
of holes removed by edging is tebulated below (exoluding
the outer slaedb).

TABLE 34 .

PERCENTAGE HOLES REMOVED BY EDGING™
~ BURN 3 BURN 4 BURK 5
lat board 48.7 44.2 , 38,1
2nd board 588 €4.4 52.3
3rd board 30 <4 85.7 04.7

# Percentage based on the average
number of holes ccourring in a
l-ineh board, 11x16', at the given
depth within the log. The outer
slab not included.

These figures, when compared to our population per
square oot recorded in the woods, as glven on Page /o4,
indlcate a somewhat iighter degree of demage. It is not
felt that the two sets of dats lend themselves to acourate
comparisons, however, for the point of origin of the mill
logs is not known and they had undergone considerable
water travel before reaching the mill. Comperisons are
interesting, however, for the mill results 8l80 Indicate
the greater damage in the Type 3 log and the better quality
of Types 4 and 5,

It was aepparent that checking of logs, particulerly
among the more severely burned types, had become s large
factor in loss and may be more influentisl in limiting the
time available for salvege then the wood borers.
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D. Diameters & Helghts in relaetion to Borer Attack

The possible existence of some correlation between
dlameters, heights and wood borer infestatlion was inves-
tigated with the intention of recommending some [orm of select-
ive salvege if such existed. Careful analysis, however, falled
to reveal any marked degree of correlatlion in elther case.

E. Duration of Deterloration through Wood Borer
Activities

A consideration of the time during which logs wmay
be expected to deteriorate through wood borer activities
i8 of prime importance from the standpoint of salvaging
fire-burned timber. In this regard, there would appear to
be three mein considerations: (a) time during which logs
are subject to attack by adult beetles, (b) mortality of
larvee within the logs anmd (¢) the period of emergence of
young adult beetles, which naturally marks the termination
of larval life.

1. Duration of Attack

It has been mentioned that infestation may be ex~
pected throughout most of the year (P./c%) but that not ell
burn types are attractive simultaneously (P.,/d%4). Further-
more, the duration of attractiveness varies. Type 2, belng
the earliest, 1ts susceptibility to sttmok was relatlvely
short~lived, reaching a degree of immunity through drying
within the first ssason. Similarly, drylng slowly changes
the character of the other burn types. 1In treeg of a
lightly burned type, such as Type 5, there appears to be
an increase in attractiveness to borers as the tree dles.
Some consideration must be given therefcore to the period
of susceptibility to infestation or, in other words, the
duration of attack.

From & consideration of the percentage of trees
attacked and the populations per square foot, 1t appears
that the main atteck is completed in the same season the
burn takes place, but that some additlonal infestation
continues into the second sesson. This conclusion is
based on the inorease in borers found in the outer inch
of logs in 1943 as compared to 1942, summarized on the:
following page.
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INCREASE IXN BORERS IN OUTER INCH OP LOGS

IN AUGOST, 1943, AS COMPARED TO SEPTEMBER, 1942.

DEPTH BURN 3 "BURN 4 BURN 5

g inch 708 VA 31.9%
1 inch 4,08 1.7% 16.4%

The marked increase In Type 5 1s outstanding and
much as would be expected. Beyond 1 inch, there was no
increasse evident and it therefore appesrs that the in-
¢rease Indicated originated in the second summer.

Further evidencs in support of this comes from &
consideration of lerval mortality, discussed below, Briefly,
i1t was found that the death rate decressed with sdded depth
of penetration, except in the outer helf inch of the log.

In so far as this mortality seems attributable to wintep
killing, it would appear that the higher survivel in the
outer half inch of wood was due to the fact that many of
these larvae are the result of 1543 oviposition snd hence
never experienced the winter temperatures. This is further
dlscussed in the following.

2, Larval Mortality

As mentioned, evidence indicates that larvae of
deseper penetrations survive to & greater extent than those
in shellow locations and, since penstrations are so in-
fluenced by the duration of boring activities, this leads
us back to the time of semson attack occurred.  The cor-
relation between penetrations and burn types will be re-
called (Busod+n), The correlation between mortallties and
burn types is shown in the following table:

TABLE 36
BURN TYPE | % DEAD LARVAE | 4 DEAD PLUS MISSING LARVAE
2 T 33,3 |
3 2443 39,2
4 Stel 50.0
5 51,6 61.3

MEAN 20,5 46,0
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Some confusion arose in defining tunnels in which
the death of larvae had occurred. There were those sct-
ually containing the dead larva, while in others the larvae
were mlssing. Since Monochamus larves move in and out of
their tunnels and may die outside, and since predators may
consume them within their tunnels, there is the possibil-
ity that the occupants of ebandoned tunnels may also be
dead. For thils reason, the two columns above have been
prepared. While a considerabls difference in percentage
mortal ity occurs asccording to the interpretation of "dead"
larvae, the order does not chamge in relation to burn types,
the point of paramount interest in relation to salvege.
Mortallties show an incresse in the lighter burn types due,
it is felt, to the greater percentage of shallow penetrations.
To 1llustrate this point, the following table sets forth this
fgiaantage mortality as recorded at various depths in Augus t,
. »

TABLE 37

PERCENTAGE MORTALITY OF LARVAE
BY DEPTH OF PENETRATION, AUGUST, 1943.

PENETRATION % MORTALITY
{INCHES) LARVAE
0 -3 5844
4 -1 80.0
1 - 1i 84:2
1 -2 66 .7

2 - 3 2706
34 14,3

A marked decline 1s evident as the penetration
depth lncreases, except in the O - % inch cless. This, as
mentioned on Page //+4, would indioste further infestatlon
in the current year.

These mortalitlies carry considerable significance
in the appraisal of eventual damsge based on external borer
holes. For example, at the end of the first season, 1942,
Type 5 trees carried by far the heaviest population, an av-
erage of 3.3 holes per square foot. It was predicted that
this type would eventually undergo the greatest damage.
This expectation was much modified in 1943 due to the fact
that a great percentage were in to a shallow depth end ex~
perienced a high mortality (Percentage of larvaee wintering
at varlious depths s&s recorded September, 1942, was:
§"-==d48L; 1"ewsw2lf; 13"==10%; 2"-=-8%; 2§"en"10%;

3 frewa37), |
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Mortallty records mre available for only one winter,
1942~43, and while pertinent to this problem, cannot be
assumed to be typleal of all years.

S.  Emergence of Young Adults

The emergence of young adults marks a definite term-
ination of larval activities and hence timber deterioration.
Date on hand indicate a small emergence thus far and hence
additions]l destruction during the third summer of 1044,
Current winter mortality 1s of course an unknown factor.
Emergence recorded in August, 1943, based on total borer
tunnels, follows:

BURN_TYPE X EMERGENCE
2 9,0
3 6.5
4 2.5
5 §il

: Excluding the mortality already discussed, there
8till remains a large number of active borer larvae to enter
the third season. Caged logs confined within the laboratory
were producing young adults in Janmuary, 194¢, and cortainly
mich emergence 1s expected from this area in the summer of
1944. To what extent borers will terminate their work in
that sesson 1s but a guess, but the paramount fact is that,
to utilize this timber, particularly Types 4 and 5, during
this second winter is to salvage 1t before the maximpm of
damege has been produced,

Fo Summery

Investigations of wood borer damage to fire-killed
white spruce in northern Saskatchewan and 1ts relation to
salvage operations were undertaken during parts of the two
seasons, 1942 and 1943, The principel borer was Monochamus
sgutellatus Say, with Tetropium sp. associated with 1%, It
was found thet salvage during the second winber will pormit
utilization of infested timber prior to the maximm of borer
damage, especially in the more lightly burned timber. ‘Borer
damsge was not the same in all burned trees and 5 distinct
types were segregated. Type 1l represents the heaviest bumm
type on which bark remains; Typs 5, the least injured, suf-
fering only from root burn caused by ground fires (All types
are described on Pages /03 % /04).

Type 1 was found to be lmmune to borer attack; Type
2, the earliest attacked but of relatively short-lived
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attractiveness. The other types became susceptible in

the order 3, ¢ and 56« A direct correlation was found bet-
ween the average depth of penetration anmd burn type. The
deeper pemstrations at a glven date occurred in those logs
attacked earllest and hoence average penetration depths ap-
pear to diminish from Types 2 to 5. Burn types are of much
value in considering the chronologlcal sequence of borer
attack on which penetrstions at a given date depend.

Populatlicns per square foot were also correlsatod
with susceptibllity to attack, the least number of borers
per square foot being found in Type 2 logs, theearlier ate
tacked, end the greatest populations in Type 5 logs, the
latest attacked. The ecarliest attractive logs carry the
lightest population due to the faet, it seems, that their
appeal is relatlvely short-lived, but the deepest penetra-
tions due to thils earlier attack. Populations are of
greatest significance in conslderation of delayed salvage
operatlions undertsken perhaps in the second winter follow-
ing the fire. Burn types can be used to advantage in ¢classi-
Lying trees in relation to borer damage in salvage opera-
tions. 1In August, 14 months fdllowing the fire, there still
exlsted a marked difference between theae types and the ex~
tent to which deterioration had developed as a result of
borer activities.

The actual speed at which borers penetrate wood
appears to be the same in sll burn types, the depth of
penstration varying only because of the difference in date
at whlch the logs became infested. Borers were found to
penetrate as much &s 2} inches between epring activity and
late July ; 4% inches in tle course of 12 months. The ave.
erage depth of completed tunnels was 3% inches, regardless
of bum type. The maximum depth recorded was 7 inches,
the minimum 12 inches. Borings are seldom completed within
the first year. Emergence of young &dult beetles, which
marks the termination of larval activities, was very light
by the end of the second season, the percentage emergence
belng 9, 6.5 and 2.5 for Types 2, 5 and 4 respectively.

Bo emargince had oecurred in any Type 5 logs. Larval active
itles will extend, for the most part, into the third season

and some Type 5 trees will probably be undergoing further
deterloration in the fourth year. While scme of this type were
attacked 6 weeks after the fire in 1942, some were undergoing
initial attack in midsummer, 1943. Others were still fres

from infestation.

Borer attack was recorded throughout the season from
spring through August. Trees burned in early summer appear
to experience the maln infestation the seme season as burned,
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PLATE XI

Pigs 3 (left). Type 3 Burn.

Bark swept by flames and blackened.
but with bark sceles still presemt.
Moist, pliable and peels readily.
Canmblum definitely sticky.

Fig. 4 (right). Type 4 Burn,
U;%wmd portion Type 4. Bark nbot
burned or blackened; but has been
subjected to much heat. Generslly
molst but becoming sticky on under
side. Found on partly burned trees,
a8 illustrated, or on trees burned
et base.



PLATE XIT

Pig, 5 (above), ' Fig« 6 (mbove),
Type 1 bum in Type 3 burn in
foreground; type 5 foreground; type 5
in background. in background.

Fig. 7 (1eft).
burn.
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with additional infestation developed ln the second sesson,
especially in the more lightly burned types. Type 5 increased
31% in this second season, as opposed to 4% for Type 4.

Larval mortellty due, 1t is thought, to winter killling
showed & direct corrslation with burn types. The more re-
cently attacked logs with & correspondingly higher percent-
age of shaellow holes experienced the greatest death rate.
Average mortalities besed on depth of locatlion showed that
mortality decreased as deeper locations were reached.

Mill studles of logs sawed during the second summer
after the fire showed sz marked difference in borer penetra-
tion according to burn types. The greatest over-all damage
was sustalned by Type 3 logs, but Types 4 snd D showed by
far the greatest injury in the first outer board. The edging
of boards from deeper cuts of Types 4 and 5 removed pract-
lcally all holes.

Diameters and heights showed insufficient relation
to borer attack to warrant any practicel recommendations
in this respect.

The salvaging of all types during the first winter
following fire, end especlally Types 4 and 5 during the
second, will certalnly ensure 1ts utilizaetion prior to the
maximum of borer damege. The checking of logs, howsver,
appears to be an important contribvutory factor in the deter~
ioration of more severely burned logs, pesrticulerly in the
second year following the fire.
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VII. FOREST INSECT SURVEY
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ViI. FOREST INSECT SURVEY

A. Introduction

The area of service of the Winnlpeg Laboratory,
for the period covered in the report to follow, includes
the forested ereas of the provinces of Saskatchewan and
Manitoba, together wlth nortlwestern Ontario easstwards as
far as Heron Bay on Lake Superior, thence northward to
James Bay.

The Forest Insect Survey has several ob jectives,
some practlcal, some pure sclence, some immediate, some at-
tainable only through the accumulation of knowledge over
many successive years. These may be set forth in several
ways but, underlying all arrangements of objectives, is the
necessity for regarding the forest as a unit--trees, shrubs,
herbs; soll, rocks, water; mammals, birds, insects; all
operated upon by weather and climate and, when in adjust-
ment, constitute the "bslance of nature.” These elements
together form a community which we regard as the forest.

It is to understand some of the fundamentals of this com-
munity that the Forest Insect Survey 1s orgenized and to use
this Increasing knowledge in the development and protsction
of our forests.

In specific terms, the objectives of the 3urvey are
as listed below:

1. The location and delimiting of populations of highly
dangerous forest insects, so that the maximum in fore-
warning of impending outbreak may be secured.

2. The amnual sampling of these areas to reveasl biolog-
ical Information relating to the status of such danger=-
ous populations. Such information as relative proportion
of males and females, the nature and incidence of para-
sitlism, etc. belng employed as yardsticks.

3« The reasonably accurate mapping of such populations
to obtain a basis for graphlc repressntation of irncreas-
ing or decreasing infestation.

4. To broaden out and, eventuslly, catalogue completely
knowledge of all forest insects in the areas concerned;
dangerous, potentially dangerous, apparently innocuous,
innocuous and beneficial, This is essential to full
appreclation of the interplay of species in the same
environment end for full knowledge of the parasite
complex obtalning under any given set of conditions as

found in the forest.
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5« To increase the flrst-hand knowledge of those whose
lives are spent in the woods, with respect to forest
insects; thelr identificatlon, significance, habits
and all those peculliarities of 1ife which set them
apart one from another, snd from other forest animals.
To become famlliar with common forest insects is as
desirable as the knowledge of any other branch of
woods lors.

Besldes having objectives, the Survey has certain aims;
these are highly practical, such as:

1. By the detectlion of new insect species in an area,
to forewarn those concerned, if such are known to
cause damage slsewhere,

2. Having forewarned, to assist in the preparstions for
salvage cuttings, modifications of msnagement, or
plans for sllviculture, as indicated,

3« To provide the basic scientific information upon which
& program of control by introduced parasitism, or by
chemlcal means, may bs [ ounded.

4. To antlcipate or perhaps predict future insect prob-
lems that may arise as a result of forest conditions
or known outbreaks elsewhere, etc,

B. Resume of Methods

1o Fleld

To be fully effective In supplying Information
to those concerned with insect conditlions, the Survey re-
quires a constant seasonal supply of specimen material,
reports, maps and reconnaissance collections and observa-
tions. As members of proteaction staff are becoming more
acquainted with the simple procedures involved in coopera~
tion, more material, good maps, and reports giving the area
and severity of damage are coming in from the men in the
field.

Fleld samplings may be direct, as when caterplllars
sre found feeding in a group, in which case the infested
follage 1s cut off and put directly into the box, or indirect,
from the beating or brushing down of trees so that the insects
they bear fell upon a tarp from which they are placed into
& box with a portion of the foliage from the variety of tree
concerned. A geparate Lox should be used for the insects
from each tree variety. A supply of fresh boxes 1s always



122

available on request.

2+ Laboratory

Upon arrival in the laboratory, the sample is
opened, analyzsed, recorded and set up for rearing in the
insectary. Wherever possible, immeture insects are reared
through to adults. Adults may occur in the same season
a8 larvae were collected, or development may only go so
far and then ceasse, the insect becoming dormant and over-
wintering In that stage of growth. Such insects are placed
outslde in an overwintering box until the beginning of
January, at wiiich time they are brought into incubators
and given an "artificlsl spring™ which causes them to con-
tinue development to the sadult condltion.

In elther case, 1t nol uncommonly happens that
& parasitic fly or wesp emerges where ons's experience
knows & moth or some other adult insect should have arilsen.
When this occurs, the valus of the sample increases for a
new, practical fleld of study et once opens up.

Quite often caterplllars, cocoons, etc. are sub=
mitted which are not known to us, In such cases, all that
can be glven immedlately in the way of ldentification is
the famlly to which the insect bslongs. In this way,
information zraduslly accumulates about obscure or unknown
forest insects. When these family names are given, they
mey not convey very much to the person submitting the
sample, but the vast majority of insects now coming in
can be named and the person receiving such & name should
consult the literature distributed by the Survey® for
fuller information on the specles. When these are not
covered in the booklets, such Information will be supplied
on request.

It 1ls hoped that what has gone before will serve
to give a glimpse of the basic principles of the Forest
Insect Survey.

C. Results

1. Oenersl

The number of samples received was still small
Ly comparison with other districts, although the volume

* "ghort Course of Instruction on Forest Insscts"
"Cansdlan Forest Insectsg"
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of budworm materlal received still remains high, It

should be indlcated here that Survey sampling throughout
the Jack pine budworm infestation has contributed greatly
toward an understanding of the nature of native parasites
present in thls territory. During the current year, a
total of 11,653 budworm pupae was received and reared,
from which a fairly comprehensive plcture of the parasite
complex, sex ratlo, etc., has been obtained. Additional

teo the budworm, another 94 fully determined species of
forest insects were secured, wlth at least that number

of unidentified species. For the three years that the
Survey has been operated by this laboratory, the following
number of boxes Lave been recelved: 1641--389; 1942~~~379;
1943-~=~390, The tremendous change in forest service personnel
resulting from wartime conditions has been a serious but
unavoldable handicap in any expansion of Survey work.,

2. Major Pests of 1943
(a) Jack Pine Budworm '

For detalls on distribution and Intensity of in-
festatlons, see Section IV. Budworm Investigetions,
A. Reconnaissence and Mapping, Pp. /3 to /6.

(b) Spruce Budworm

For details on distribution and intensity of in-
festations, see Section IV. Budwomm Investigations,
A. Reconnaissance and Mapping, Pp. /¢ and R

(¢) European Larch Sawfly

For details see Pp. 95 to 77
(d) Wood Borers

For detalls see Pp. 29 to /oy
(e) Forest Tent Caterplllar

Reports on thls insect were meagre this season.
The heavy infestation of the past three seasons north of
Riding Mountain National Park (Gilbert Plains to Roblin)
seems to have subsided, Only one sample was received
from the same ares that last s8eason gave rise to a report
of complete defolistion (Oatseed, Manitoba), East of
Deuphin, howsver, the infestation increased 1its territory
to Ste. Rose du Lac, some 30 miles away,
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One epildemic of considerable size cccurred in Manitoba
this season, in an area hitherto unreperted to thls lsboratory.
The insect was reported rampant and completely stripping foliage
vetween Ashern and Oypsumville, from the lakeshore to a depth
of several miles. No sampless wsre recelved, however, but in
1944 lerge collections in this area are dssired.

(£} Jack Pine Tortolse Scale

This pest is still holding its own in the Sandilands
Forest Reserve and this year it seems tc have made some gain ove:
last. From the Merchand Tower south and east to the outsikirts
of Plney, it 1s to be faund, usually light and more or less
patchy. An exception to this 1s s heavy areas somewhal inslde
the southern boundary of the reserve and south of ihe Woodridge
Ranger Stallion. This general ares was llikewlse reported heavily
alfected in 1942,

A single fomale scale was sent in from Oramdview Ranger
Station. In aclnowledging the sample, a8 request was made that
a survey of the vicinity of the collection be made on the basis
of the sooty appearsnce of tress alfected by this inaseci. About
75% of between 500 and 600 tress were subsequently reported to
bear this black fungus. It was also noted that in 1942 and 1943
"thoussnds" of wasps were about these trees. However, no furthex
actual specimens were submitted and 1t must only v& assumed that
the scale was of infestation status in the 8188,

2e  HMinor Pests of 1943

(a) Yellow-headed Spruce Sewfly (Pikonema alaskensis Rok.)

This common spruce insect continucs to be wldely dis-
tributed end innocuous, except on ths occasional ornamental tres.

Plve samples were received Irom points In north central
Saskatchewan (Meadow Lake, Pndeavour, Torch River, Loon Lake)
but none indicated that damage wsos arislng from this insect.

Four Manltobs samples came in (Derecsford Lake, Crawlord
Park, Fort Garry and Arnaud). A small seedling in the laboratory
nursery provided some 25 larvae. Trees on the campus of the
University of Manitoba have cccasionally heaed large populatlons
of this insect in years gone by. At Arnaud, ornamental spruce
reportedly bore & falrly heavy population.

From Ontarlo, 27 samples were peceived {Rossport; Sioux
Narrows; Kenors, Lske of Two Mountains; Waolgoon; Hestor Palls:
Vermilion Hay; Kawene, French L.ake; Craham; Flanders, nDeaverhouse
Leke; Malachl; Hurkett, Stirling Tower; Dryden; Reddl ¢t; Kewens,
Eva Lake; Armstrong, Savant Lake; Beardmore; Suoml P.0O,, White-
fish Leke; Kashabowie). As is ususl with this insect, notable
infestatlon was upon ornamentsal trees. Thus, they are described
as "Increasing lately" at Hurkett, "quite numerous" at Malachi

and Rossport, etc.
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(b) Green-headed Spruce Sawfly (Pikonema dlmmockil Cress.)

This ingect is widely distributed but rarely at-
tains the numbers of P. alaskensis Roh., although freguently
assoclated with 1it,.

One small sample from Saskatchewsn (Loon Lske) came
in and only four samples were received from Manitoba
(Waniplgow River, Beresford Lske, Wabowden, Mafeking).

From Ontario, 9 samples were recelved (Kenors,
Lake of Two Mounteins; Hawk Lake; Ignace; Armstrong, Savant
Lake; Kawene, Eva Lake; Beardmore; Sioux Lockout; Red Lake).

(c) Pine Needle Scale (Phenacaspls pinifoliase Fitch)

No reports from Saskatchewan were received concern-
ing this insect. 1In the Spruce Woods Forest Ressrve, Man-
itoba, there was a "wlidely prevalent population of medium
sbundance™ in May. A heavy infestation of several years!
standing of a stunting nature was reported on a blue spruce
in Tuxedo and appropriate measures were suggested to control
same. A sample was received from Moosehorn and two samples
were received from Minitonas. In the latter camse, Jack
pine was the host and appeared to be overmature or decad-
ent from the description provided.

Two samples were rsceived Ifrom Ontario {(Ignace,
Scotch Lake; and Nestor Falls).

(d) Spruce Gall Aphid (Adelges abietis L.)

Only three samples were received of this usually
common pest, there belng one from each of the provinces
(Manltoba, Saskatchewan and Ontario).

The Saskatchewan (Torch River) and Ontario {Vermilion
Bay) reports indicated considerable sbundance on white spruce.
The ¥Mm ltoba samnple contalned specimens of 1942 activity.

(¢) Hemlock Looper (Ellopla flscellaria On.)

No specimens of this insect were received from
Saskatchewan, and only two arrived from Manitoba (English
Brook, Crawford Park). From Onterio, 11l samples were re-
ceived (Lost Bay, Uchl Lake; Jellicoe; Malschi; Minaki;
Savant Lake, Sturgeon Lake; Armstrong; Savenne; Minatsaree;
Granam; Hurkett, Stirling Tower).
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At no point was the insect of infestation status.

(£} Marlatt's Larch Sawfly (Anoplonxx laricis ¥arl.)

One ssmple was received from Saskatchewan {Hudson
Bay Junction), 10 from Manitoba (Buchan; Crawford Park ;
Rossburn; Hodgson; Riding Mountain National Park, Lake
Katherine), and 9 from Ontario (Savenne; Graham; Suomi P.O.,
Whiteflsh Lake; Hurkett, Stirling Tower). Unususlly large
populations were found at Savanne and Grahsam and it will
be of value to semple these same areas carefully Iin 1944
for comparative reasons.

(g) Green Larch Looper (Semiothiss 6-maculata Pack.)

No samples of this insect ceme in from Saskatchewan.
Two samples were received from Manitoba (Belair; Riding
Mountein KNational Park, Lake Katherine), and 8 from Ontario
(Savanne; Graham; Suomi P,0., Whitefish Lake; Hurkett,
Stirling Tower). Three unusually large samples were re-
ceived from Savanne, totalling 129 larvae from 65 trees,
or nearly 2 per tree., While this is not a significant
average, it 1s of some interest to note that 65 trees pro-
vided this average, Indicating a sizeable total population
in the area. Bscause this area also produced & large pop-
ulation of Anoplonyx laricis Marl., it is doubly valusable
to continue regular collsctions. While Anoplonyx laricis
Marl. has not been a pest before, S. 6-maculsta PacCK., has
et times caused heavy and extensive delollatlon olsewhere .
That these two specles are abundant together might prove
significant.

(h) Green Spruce Looper (Semiothisa granltata Gn.)

Only 3 samples wers recelved, 2 from Ontario
(Savarme, Craham) and 1 from Manltoba (Mafeking) .

(1) Black-headed Budworm {Perones variana Ferm.)

No record was received from Saskatchewan and only
2 from Manitoba (Blssetti, Long Lake; Manigotogan, English
Brook). From Ontario, 20 samples were received, quite
widely distributed as to locallty (Rossport; Planders,
Beaverhouse Lake; Kenora; Nestor Falls; Hawk Laks; Jellicoe;
Malachl; Ignace; Kawene; French Leke; Armstrong, Savant
Lake; Sioux Lookout; Red Lake; Eva Lake; Vermilion Bay;
Savamne). At Ignace, 22 larvae were rscovered from one
spruce tree 5" DJ.BLH., whid 1is an unusually large popula-
tion for the status of this pest in central Censda.
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(J) Spruce Coneworm (Dioryctria reniculella Grt.)

Ko ssmples from Saskatchewsn and but 1 from
Manitoba (Blsseti, Long Lake; were received, the insect
being more abundant in Ontarlio, with 9 semples submitted
from the following polnts: Pays Flat, Hudson, Jellicoe.
This insect was of particular abundance at Pays Plat.

(k) Aspen Leal Beetle (Chrysomelas tremulae Fab.)

All samples of this insect originated in Ontario,
1l samples being received from the following points:
Ignace (White Otter Lake); Garden Lake; Kawene (French
Leke); Savant Lake (Sturgeon Lake); Wablgoon; Pakashkan
Lake; Savanne; Graham; Armstrong (Caribou Lakse). AL
Garden Lake, they were sald to be "very thick" on small
growth. The largest sample came from Pakashkan Leake,
where they were said to be common in a dense stand of
young poplar.

Whlle a pest of aspen, this insect occurs on
bireh and cccasionally 18 found on various specles of
conifers. :

(1) Fir Sawfly (Neodiprion abietis Harris)

Ontario samples totalled 15, The following points
supplied the material: Kawene (French Lake); Uchi Lake
(Lost Bay); Kenora (Lake of Two Mountains); Nestor Falls;
Graham; Pays Plat; Vermilion Bay; McIntosh; Malachi; Fort
Frances (Sturgeon Lake); Minakl; Wabigoon; Kawene (Eva
Lake); and 1 ssmple came in from Wabowden, Manitoba., At
no point did thils insect attain status other than that of
an incidental.

(m) Red-headed Jack pine Sawfly (Neodiprion rugifrons
Middleton)

One sample was recelved from Kawene (Eva Lake), Ontario,
from Jeck pine.

(n} Flr Tortrix (Tortrix packardiana Fern.)

From Msnitoba, two ssmples were received (8pruce
Woods Forest Reserve, mouth of Wanipigow River), while the
Ontario collections nurbered four (Geraldton; Pays Plat;
Uchi Leke, Lost Bay; Minakl).
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(o) Pitch Nodule ¥Meker (Petrova alblcapitana Busck.)

A sample was received from Spearhill, Manitoba,
and from Geraldton, Ontario, but no report of extensive
acourrence was regelved,

(p) white Pine Weevil (Pissodes strobi Peck.)

Two samples of this Insect were receilved from
Manltoba (Sprague, Moosehorn) and three from Ontario ‘
(Ignace, White Otter Lake; Uchi Lake, Lost Bay; ¥inataree),
The Sprague sample indicated a populstion of 5 insects
in the 1 shoot submitted, but no information was Includsd
which would indicate eny marked local sbundance of tihe
pest.,

(q) Pall wWebworm (Hyphentria textor Harris)

Three samples were recelved, 2 from Ontario
(Savant Lake, Sturgecn Lake; Wablgoon), and 1 from Men-
itoba (Riverton). The latter was & large one end reprsssnted
an Infestation on elm in the village of Riverton. Kaple
(Acer negundo) in the same aress was unaffected.

(r) Birch Leaf Skeletonizer {(Bueculatrix canadensisellsa
Chamb.)

Two samples of this insect were recel ved, both
from Yntario (Red Lake, Redditt). At the latter point,
most of the birch in the district was unaffected. This
insect, so widespread and epidemic in 1941, has apparently
fslled to attain the same status this past two seasons,
However, it will be of vslue to watch this Reddltt arem
in 1944 to see if 1t provides the focal point for the
enlargement of infestation.

(8) False Hemlock Looper (Nepytia canosaria Wlk.)

Four samples were rccelved, all from Ontario
(Flanders, Beaverhouse Lske; Fort Frances, Russell Lake ;
Graham, Quorn; Kawene, Hva Lake).

(t) Leaf Bestles (?hztod@eta Spe}

Two samples from north central Seskatchewan were
accompanied by reporis of extensive defolistions by these
beetles. 1In the Cookson area, the report stated that de~
follation has besn intensive for the past 4 seasons and
"several places have boeen noticed where trees are dead after
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having been stripped twice." In the ¢laslyn area, small
aspen were described as belng denuded of leaves over an
area one mile wide, One individusl occurred in = sample
of Altica from Pekashkan Lake, Ontario. The latter insect
was 1n epidemic on slder throughout that district.

(u) Spruce Nesdle Rust (Chrysomyxa spp.)

This plant diseass of spruce amually attracts
considerable attention, particularly in areas traversed
by alr patrols where its presence is consplouous and
alarming.

During 1943, this disesse, while restricted in
extent, occurred on a large scale in Prince Albert National
Park, westerly to Qreen Lake; north of the Torch River; and
another smaller pocket cccurred from Hudson Bay Junction
south for a distance of some 10 miles along the hizhway.
in Manitoba, 1t was reported very heavy eand extensive in
the Simonhouse Lake area northeast of the Pas, while, in
Ontario, a locallzed infection centred on Wablgoon, It
was present on follage in & sample from 17 miles of Kenora,
Trans-Canada Highway. '

{v) Reddish~yellow Spruce Budworm (Zeiraphersa ratzeburgiana
S&Kc)

One specimen was received fron Pays Plat, Ontario.

(W) Grey Spruce Tussock Moth {Olene placiata Wlk.)

Four samples of this inssct were received, two
from Manitoba (Stead; Menigotogan, Wanipigow River); and
two from Ontario (Uchl Leke, Lost Bay; Mobert, White Lake) .

D« Survey Summsry Tables

The following tables summerize the fore oing in
& memner, it 1s hoped, that will meke for the greatest in-
terest, The materisl desls first of all with the highly
important insects and then with the specles most [requently
eéncountersd. Lesser known or more ssldom occurring specles
ere not dedl t with.
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Kenora

Fts Frapncaa

Quetico Park

Pt. Arthur
Totel

L= =
4|mEAF‘NtﬂhﬁHPJhﬂﬁH@bGNIﬂﬂlmﬂJhlﬁtFMﬂ‘CnP‘mtl




I KOELT

- rreTE & -
.l-r'\'.l.'r.':j.. .I' LI'.'E-:J_“TI':II:

.-.e] Frw
w = R T ar
Y TR P
.I.D L i e e

¥ i T
Foialldaad 4 Liad
e e L e

it Lok

IRTERVALS FOUND ASs
FUFA |

a—-"l--IE.ErJlJ.

Fristiphora
gricheconll
155 A

Europesn
Larch
Sawflly

Hee DLacK; .rey- reun Lo
neltfal srey abovo 1ln one
broad Land oxtendin: fully
from bebing hesad to cnd of
ooy, and dounsamrls on lhe
sldaa te Just abave the
lovel ol the lags. Bulow,
an off-whlte or dlngy=cream
calor.

LLCVES Calsd
Zamaze Uy cab-
Ing meedlie-
bundl es, pro-
acing atumt-
in, or deatlis
Adults causoe
"olshicp'a
crooks" at
Lwls ends.

dbda ol L Lo
Kative Tamai-

aok

imported o
criental

Lamarack
(2ilLerlan,
BUMODEan] «

AdeEpreead | June,July

WElnCOoooTa
~Saals g
MO e

Poréat
Tt
Caterpiilal

Legnd ulua=-Tlsck, sldes

brdht Dlulsh with Jarker
central earem slonr back
Interrupted Uy dlevopi-
ghaced or vuclanatlon merk-
1lke whilty aspots. Thin
yoilow linea aluo prosent
art buck. Very haliy. Ducoma
g, 1tated when disturbed.

larves o ok
o tonts Are
Crve TRT Lo .
Tsave & trall
of 0llk slong
CSOUNIC BTl 0N
tres tiunka.
el lesvand
cotire.

VEPEN, [Lim,

HBlrch,%W1llow,
'Bplie, Dalk,

zghy, all sanll
gnrualbia.

1l noet ag=
EeT Biaok
E .ln:.'.."

[HEﬁ E_T

B _ to mld-
Ugually go
in ¢yclenn

WLNTER

L e lutsl

MAK ITODA

SASEATCHEWAN s

OETARI

HIvannn

winnlpeg

Charleswood

Fort Garry

Bol ssevain

Holgson

Fine Fells

Wnitemouth
Riding Mtn.
¥aticnal FPark

Total

In rings

on top
twigs of
treacs.

rort Ty
Hoosahorn
Dataseed

Total

[ TMoumey oLl
5.

vadox ne
rokol ae
Brnle

Al Mamel s Tartoiso=

P A L — 5
fouis Goales: xeesedingly

Aluly Tele: Vinute, winged,
sarely svopn, only lives

-

a Jew deys

iang _y waxy redilah-
JARVE In color. Formoan-

ently clins to twi-g

1 B B
L B -'-'-"-IG-:al-l-\.JJ.-n: i

small gt Clest: aftter
aettlin- down, acome
widEluh In ecolor, zomp-

wimat oblongs In shape.

Ael, BRCopt
adult male.,
Tha gucking
- plant sap
Uy the thous=
nada ol these
1

finel L TIwldE

vakons, olunls

Ly, gtc.

Jack plng

SJoobch plmw

Eymphal state lasis
whola {EI.‘[‘, maturc females
j appear n mid=
infustationdpiving ?f.ﬂ tuig g&ﬁennnd
population by early July.
Yales appea:
gErestest maturs [emaie
Yales 1ive 2-;

Limitud
numer at
present.

Bl Lime af

~ Nymphs, hall-
grown, lfer-
tilized lfe-

males.

P
HE renreern

Kone raceived. Heg-
ative reports for
Headow Leke Distrlot;
Crooked Rivear, Somma.
Hay be present north
of Pelly.

K enora
nabligoon
Gralam

Total

ﬂhﬂk*

hone recelved.

Hone racealvVod.

Branaview
Sanliiamda to
Plney

(Fleld report)

None recelved.

Fone recelved.

N (I




Yellow-he
Spruco BSawfllyomiral lines on back .

LARVAL ‘I:IEE%RIPTI%
o doap

tan color; b green or
ow-grecn with dark

llve-green stflipes along

eddsa; a palr of thin

TsacEts

Cress.

Spruce Sawlly

E

ek. Dody dark apple-
en, two narrow white

Green-headed Qilnes centrel on back,

white line, broader,
on esch side.

~ OTAGE
CAUSING THEE ITRTERVALS FOUND AS:
DANAGE AND VARIETI . WL RTER
HOW CAUSED AFFECTED OCOUBRERCE |_ L7WA [ TuOPA [ Koot T SED AS; MAKITOBA KOs SASKATCHEWAN HO. ONTARLO HO.
Larvae chow Flack and Wildsepread.| June to Hld-ouly [Hay to oon Fort Oarcy T Veadow Lake T Wossport -
needles, [eed- (White fSpruce | Chiefly AT ¢ Sapt. |[June Baresford Lake 1 Torch River 1 S3loux Karrows n
ing in col=- found om £ overs Arnsud 1 Endeavour 1 Kenora bl
onies anmd orpemental winter. Rlding Wtn. Loon Lake P Tabl goon z
methodically treca amd Hatlonal Perk 1 Total 3 Vermilion Bay 1
working from transplants Total ~ & Kawene 8
tips of twigs when dolng flandera 2
in. dAMAZE - Malachl 1
Hurkett 1
an 1
Aadditt 1
Armstrong 1
tﬂ_.aa.r»fl. mora 1
wuoml 1
Kashabowle 1
hestor Falls 1
Total 27
ead groen WiGLHR DATrTOW [Earvae chow Em End Wildespreed. Juns Lo July to |kay Lo Cocoon Lac (U Bornet X Toon Lake 1 Fenora T
Filash marking om each needles, Ceed- te Spruce | Never abund- Aug. Sept. & |June Blsassalt 1l Hawk Lake 1
ing in col- ant. Usuaslly over= Habowden 1 Imace 1
onles and found with winter HMaleking 1 Armatrong 1
ime thodically alaskensls In Totel ~4 Lawane 2
working from orest mreals Beardms re 1
tips of twiga 3ioux Lookout 1
Rod Leko 1%
=

in.

Total
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STAGE
CAUSIRG TREE INTEAVALS POURD AS:
' HOF CAUSED vm%cgrﬂmz}a OCCURRENCE [~ TRV PUT ' ﬁ% g
LAHVAL DESCRIPTION _HOW CAUSED | APF 9 A A : ASt < MANLTOBA NO. | SASKATCHEWAN NO. ONTARIO
ack hesd and Tarvas; re- Lspen chieflly, | ldespread,| June Lo July ] : b ne rocelved. ¥one recelved, Tewene lg’
shield; bedy tapars back- duce leaves cccaslonal 1y comuon and | July AUge | Savant Lake o
ward almosat to a polnt. to a ragged Birch pecasion- Ignace 1
Body color a dull orange, akaleton. ally ds- Garden Laks 1
Aspsn Leafl bearing three rows of structive, Babigoom 1
black, broad tuberclea Pakashian Lal 2
on the back snd a row a- 2 Savarme 1
i1ong each side. Fopae Armstrong 1
salmon cdlor. 2 Total TI
Tresence ol inasct noted Ball causes Mice Spread,| Seasonal Dlstory complloa . Ta T —Toroh
more by pineapple-like gall|distortion COmmMOTn Brief'ly, nymphs emerge in orevices Kiver 1 Vermiiion Bay 1
it produces than by lnsects|of needlss spring and mature females !
themsslves. Young are in- |affected. arise, lay eggs which hatch
significent, belng mimmte |In hesavy In- early in June and produce ,
Spruce Gall and enclosad within the festatlion, new nymphsa. These settle
needle bases going to make |treets vital- on needles, casusing them
up the gall. ﬁm;r in sea- |1ty becomes to swell. Eventually,
son, gall is acarlet, later|dralnsd. swollen needlea hide the
fading and finally becoming nymphs. Nymphs feed untll
brown. mature end lsmales again

present about emd of July.
From eggs lald by these,
the overwlntering nymphs {
erise. .




%!%.H'Tzf__
SLIOVA

] tana
BCKs

Pitch Hoduls
Bak ar

apots on sidea above the
legs.

)

3
BTAGE
CATUSIHG TREE INTERVALS FOUND AS:
DAAGE AND VARIETIES
LARVAL D PTION HOW _CAUBED APFECTED OCCURRERCE | LARVA MANTTOBA !{h S ASKATCHERAN HO. ONTARIO HO.
88 © S86H LOAN evidence o s Tidespread, ?:I'En EpearnilY T . P '
injury. In manifeats itself as a COMNOR . ¥y Douglas 1
soft resinous swelling, more or less Total ¢
surrounding the main shoot or a atrong
aide branch; frequently of young trecs
in t lant beds. May kill leader .
or branch from riodule outwards. Larva
inside pitch podule 1s of reddish color. i
THead DIACK; DOUy OLlLlve— Larva roeeds Zpruces Tldeopread,| Jane o July .ﬁgﬁz Yebowden T Yons racelanl TV =
gresn or sometimes (pine on nesdles. Bal sam COEENON.. July Septe _ Rossport 1
varlietiea) red-brown, with Pines : Malachi 1
four dark stripes, two on ¥inakl o
back, one dl ong each side. Ay o
Uchi Lals 1
Fano ra 1
Heator Falls b §
Vermilion Bay 1
¥cintosh 1
Fort Frances 1
1 Wabigoon 1
Total TS5
Mead Drown; gieyleh-green |Larva eats Jack plne Wore July AUZe June | ©b coon Wene recelved. None recelved. Taweno T
bo with @ uous dark |needles. localiszed, .
stripes on bLa and black Unc oM.




= [

{,-L'!I

orange-yollow tubsrcles. leavea I1n-

There 1is a dusky atripe down|slde web and
middle of beack and a yellow [then move om
one mlong each alde. freah food

upply«

STAGR
CAUSLRO TREE INTERVALS FOUND AS:
DAMAGE AHD VARIETIES
ECT LARVAL DESCRIF HOW CAUSED AFFECTED CCCURREMCE | LARVE ~PUTL
Gririz sad green 'ﬂ.E Ia:&%ﬁﬂ" Paed on Spruces riy ~June ~June to
Wﬁml brown or black markings; necdles, Balsam common July
. 1lipght green bady colar. binding them
Pir Tortrix |Very active when disturbed. |with filmy
. si1ken
thread,
Bicryciria sad Dlack-prown; body a arve leeds Aprucas Tidespread | June Taly
@ ty cream or grey-brown |on follags,
- ith two brosd, black, lon- [1iving amidst
tudinal stripes. naat of
Spruce silk & frasa,
Coneworm imllar form mines out
{foliage
varisty)
tria arvae Tlmost &1l | Wldespread | July to Kz,
extor n clustera ahruba am AUE.
nzlde & web, | decliduous
Wl]htﬂl{ trecn
Northern Fall atrip al

MANIT JBA HO. SASK ATCHEWAN e ONTARID HO
Spruce Woods Tone recelved. on T
Forest Ressrve 1 Pays Flat 1
Wanipigow River 1 Uchi Lake 1
Total 2 Minaki 4

Total &

Blssett 1 Wone recalved. Faye FIAG B
Hudson 1

Jellioos 2

Total ~9

— Niverton 1 Yone recelived. Savant Lake 1
Wabl goon 1

Total =]




STAGE
CAUSING ’ TREE INTERVALS FOUND AS:
. ﬂgfﬂgg VARIETIES S— . ¥ WINTER
LARVAL DESCRIPTION HOW AFFECTED OCCURRENCE " LARVE | WA “PASSED AS: MANITOBA XO. SASKATCEEWAN HO. ONTARLO HO
P sh-green |Eat gresn Elrches Widespread | Early Aug.|Late Lug.|Joy — T Peo Wone recelved. Wone recelved. Ted Lake g 7
color, very active whan urface mat- to Sept. to Sept. Redditt 1
CEamb. sturbed. Drop on silken [erial. Affect Totel 8
Birch Leaf ada. under parts
Skel etonizer of leavaa
only. Expose
velnlng show- .
ing leaf
gkeleton.
Reira 5 hi reddlsh-brown, ™ & llimy |FOlGe Sprucs| Widesprosd,| BRFLy June [Late B Yooe recelved. TWone recelved. Rossport
ratze arva smallish, yellow or |web in new © CEMOT .
- ney-color, with a broad |shoots, fesd-
Reddish-yellow band down the back of same |ing on deve-
Spruce clor as head. Actiwve. loping needles
Budworm
ene & Etlsh ap- Feeds on | Spruces Wdospread,| Spring to |Wld-Jume [Junep Ttead 1 ¥one recelved. Ul Lake T
ata ance due to the dense |needles. Fines not wvary fall dus to early Wuly, ¥anl rotogan 1 Mobert 1
. cat of long and black Tams rack COMmON. to over- |July Aug, Totel "0 Total 2
Irs, int ed with Some hard- lapping _
te. Four conaplcocuons woods of gen=
Grey Spruce tufts of grey arise erations
Tuasock Moth lmmediately behind the head
long penclils of hair - i
atick out sbove larwae in I
front snd behind.
I




Yol
ETAGE
CAUSING THEE INTERVALS FOUND AS;
= S Shm | ievwnis | ovenmos o i
INSECT LARVAL DESCRIPTI HOW CAtd AF CURRENCE A A ASSED A3: MANITOBA Ho. SASEATCHEWAN HO. ORTARI O
epyLiA Carva ﬂmrﬂﬁﬁwmﬁ_ 5 June to | July 1o E Wone recelved. Yone recelved. Flanders !f'
canosrrla Wlk. |phases. Hesd gre t nesdles. Not| Balsem July August Fort Prance 1
pronounced hlack spots. known to be Pine fingis " 1
Body color elther green serious. Kawens ]
with well-marked dark and rotal ¥
light lines and stripes; 1 4
th or yellowlsh with red-
se Hemlock |brown broad stripe on
Loopdr central back portlom, two
. lateral red-hbrown stripes ‘i
adged with black and a 1
broad yellow strlpe above
loga al ong aldes. Haed |
phasa ogcurs once in 5.
BrONEeR j: ) oF DIACK- , |LArVE lSods Spruces Rot com- June to | July Jul : ; ¥ons vecel vl
varlena Fern. |margins o prothoracic on needles, Balasam monly re- | July it 5 Erﬂ g::ugm i SR IR Y. Ef::g“ﬂ 1
~Tieaded |shield of same color. Rest|especially ceived to : Totel & ot 1
Budworm of body clear green. of axpand- date 1 Ha:ﬂti: el 1s %
Secis iasins k Hawk Lake .
Malachi 1
: gilk waeb. Ignace 1
{. Eawens o
Savant Lalke 1
i Sloux Lookout 1
_ Red Lake 5
’ Varmilion Bay 1
Bavenne : |
Jalllcos 1
Tokal ~20




& =
o

]

ETAUE
CAUSING THEE IETERVALS FOUND AS:
LARVAL DESCHI PTION Eﬂnglmmﬂ IAMHIHIH 0c C "TULA .
A CURRERCE MANITOBA O.
Head Larva oabs Lerch spre Jume to July to Il ﬁﬁf Ehgml‘:* 2. %‘l‘lmf !g‘_
brown; body e apple- |mneedle, but July. Aug. Crawford Park 3 tion 1 Graham z
gresn, faintly greener at present Some times Ros sburn 3 Suoml F.0. 1
stripe on sach side. inconsequan- September. Hodgson 2 Mmurkett 2
Smallieh size. tial. Riding Mountaln Total ~9
s Fational Park 1
Total TO
Head green] body groen Larvae eat Tarch Widespread.| June Lo Aug. Telalr = Rone recelved. Bavenne 3 ]
with lateral stripea of |needles. . Aug. Rlding Wountain Orahsm 3
darker green. i low ¥ational Park 1 Suomi P.0. ]
larvas ‘may be brownlsh Totel "2 Hurkett 1
in coler. . Total B
Semliothisa —Head sreen with dark Larvae eat ck amd Widespread | June to Aug. GO |Nay 5
ata On. |brown mark'on each slde; |neodles. dhite Spruce. Aug. Sapt. " > Rl m _i
roen Spruce body green with lateoral Sometimaa Tobkal o2
Loopar atripes of darker gresn, Larch and .
Dif fera from ooccasionally black. A few Pines. '
larch looper larvae may be darker than
in brownish the average.
cheok markinga. [
T lcpia —|Head 11ght groumd-color, |Larva eats Bpruces Widespread | June July L0 |[Aug. toren
Tlﬁs'.ﬂlrh Gn. |heavily = %tad with  |needles. Pine. Aug. Oct. . g;ﬁg:ﬁgﬁ:k i Wome recelved. E:ﬁ 1Lc-,::E i
black; body greylsh or Haa been Aspean Total 2 Malachi 1
Hemloock greylsh-yellow, may be vary destruc- | occasiomally. ¥inakl 1
Looper quite dark grey,; bearing |tive in past Savant Lske 2
double row of black dotas |in some areas. Savame 1
on back arranged to make Minataree 1
groups of four. Graham 1
] Hurkett 2
Total TIT
.r:'__\_ i e
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STAUE
CAUSIRG TREE INTERVALS FOUND AS:
INSEC How CAUSED AEFROTAD [TARVA | rur 0 0
T LARVAL DESGRIPTI HOW _CAUSED AFFECTED OCCURRENCE I ] % HO. | SASKATCHEWAN HO. ONTA K.
Phenacsspla |Presence &nt%&h:l Bcale Insecls |Spruces copread | LEgs Datch 1n early pruce Wone received. Ii_z,mg 1
!F ollao by appearance on nsodles suck Julcas Finsa over North | June and nymphs settle Forest Reserve 1 Nestor Falls 1
of white, owal or cblong from neodles America, on needles (Thias 1s the Tuxedo 1 Total "B
flecks. Tree may be white | ami reduce COmmOT.. only time spraying 1z | Moosehorn 1
Pine Feedle |with them in lisavy cames. | thrift and really effective). Nymphs Minitonas 2
Scale 4 vitality of develop into male cr fe- Totsl O
trecs. male sceles sebout mid-
August. Egga leld late
Aug. or Sept.
wm- beeurs el across Lhe lorested area ol Gentral Canads, |Wost visibls In Augzust. EImonhouss Lake Prince LILert Wablgoon
attacking white and black spruce needles. From the alr, during an National Park Eenocra
epldemic, the plcture presents an alarming pattern of infected Creen Lake
Spruce Needle|apruce, as far as the eye can see. However, [orest pathologlsts do Hais2on Bay Junction
Rust not conslder this a very serious dlsesse unless it recurs frequently,.
NOT AN INSECT|since, d though the lnfected meedles will fall off, tha buds and ] -
next year's growth ere unaffected. Thres apecies oeeur, each having ' .
one of the followlng altermative hosts: Labrador tea, sheep laurel .
and leather lcaf. ,
S0des Insect noted by charackter- | Bat out grow- |CLnes Wideapread, |June to| Joly :ETE—”L_H“ Spragm 1 fone recelved. Tgnace T
]l Peck, |[latle damsge. Inside in- ing tissue of [Spruce COMMON . July Sept. Moosehom 1 Uchi Lake 1
Jured shoots will be found | leaders and Destructive Total "2 Minataree 1
White Plne plump, whitish grubs with | cause distor- in plant- Total o
Waevll yellowlsh heads. These are | tion of future inga and to
the larvas. trunk. ornamentals




SHTAGL G PORBITIY DUARCH - TIRORA DISTIICT

PORAST IHSECT SURVEY REPOWT Up U0 JUHE X0, 1043,
Dute 7
Colleetoy Locailty Collected Box lo. iosit Tree __Lontenis
- P. tayson “&rlaﬁs vie June 10 74347 Sproeces i ilarve of & moth, Lepidoptera 8p.;
Heddlti 1 larve of & tiger moth, Arcilidee
S}

3 larve of a ¢lishing cubworm,
?hﬁl&ﬁﬁiﬁﬁs 8¢}

- suuLLE the J=-barred eliek
veatle, &ﬁﬁiuﬁ»t&iﬁﬁﬁﬁiﬁﬁﬂﬁ_ﬁﬁﬁﬁ
1 adull of - ¢

oo 4 baetie, L#_:
. z @ﬁﬁlté"ﬁ?

Laiiag sa%iﬁaiug M@ﬁ.g

. TEAITLS oT & Very smeil cllck
’ eetle, Jlsterlidae sp.

James rFeden Bointdan June 16 i ks Spruee

I larve of & climbing cutworm,
Canyon L. éﬁu}&ﬁﬁaﬁﬁé 8pe}
T woudbe of the joky ellek J@ﬁtlﬁ,
Chuadiuve arproulnouans %aﬁ&.,
= auults of the e-barred al;aﬁ
4%&&1@; Ladius Rrop
1 mdult of &8 small ol
Liﬁﬂ&iﬁﬁ 8o LaCes
BOMLEB OF § difTerent spesciss of
Qllﬁx @ﬁﬁtlas, Zlateridae 8D}
I oaduli of & DIPEYLy, Loeidota
- BOPPUICE L]
2 zamll adelis of 2 differsnt spocie
of oii-besllss, Yololdee BTl

()W

bﬂﬁi’%
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ORETARI O FORESTRY PIANCH -~ XERORA DISTRIOT

POREST THSUCT SUNVEY ARPORT Up T0 JURE Se1 343

Date

Coliestor Logallity Lolleoted Doz Yo. Host Tree .. Contents _
James Feden Couttd 1 adull of the pine ladybird, Clels

pieta Hand.; 7
ot of e figt~bug, Areadidse sp.

J. Youmans ¥nlaohl Jung 186 4440 Jack pine I adulls of the Inky click ueetls,

fudd Pepa suding sporosinsuens fand.;

e auvuits of & clic setle, Ludius
spiendensg Zieg.;
T sonil 6f the dun eliek beotle,

- Ludius mediunus Deruw.;

T BOULLE or twe diflerent apecies

of olick bestlos, Hlaterides sp.;

1 adulld of & smwll round Dseotle,
LCaraiuddae sp.;

4 sluilt of 8 weovil, Cureullionilase
2 ' '

_ ¢ : L mymph of 8 plant bug, dexiotera ap.
H. Stone ¥inakl June 1% Y4471 dJack pine 1 larve of a tiger moth, Arctlidas
Pownaiie Biie}

4 adulis of the Z<barred ¢lick
bestle, Ludlus propola Lec.:

1 aduli 67 The =barred click
boetle, Lullus treiundulatus Rand.s
1 2wt O & Jubs-bug, DIChelongx
Ble}

i edult of a derkling bestle,
Tenebriopidas sn.;

lare aduls el o firelfly,
fyractomons borgalle Fand.;

¥ OBmbd *Pﬁwﬂﬁﬁﬁﬁé Sphw;

£

- o, £ i 5 A ¥
Iosawlt of 8 setalllc Lorer,

Diceres sDe;

]

i

Lonttd




ONTARIO FORESTRY BRANCH - XKINORA DISTRICT

WOREST TRSECT DURVEY REPORT Ur T JUHL 30, 1940

Dnte
Uollector Logulity Collegted ' ox No. Host Tres Contenta

C He Btone Jonktd 1 adult of & larpsr setalllc borer,
Buproeatidag op.;
4 aa wio& eiick Deetle, probablly
Ampedusg ﬁ?ﬁﬂS& arown;

&UULlL O B cilok Lestle, Ludlus

@ﬁlﬁﬁdﬁ?ﬁ waagt,
 BOwLLS of T spocies of ollek

bgelles, Elﬁi&r&ﬁaé S03
wer 1 adult oF @ Ti&i=oug, Arsdidae spe.

A. Eing June 21 74340  Jeek pine 2 lsrvae of the Juck pine budworm,

Cagoecis Tumlferana Clem.}

T cocoons by & J¢BCE ping sawlly,
Feoddorion Spe;

i a?@g,ﬁ' 8 looper, Geomeilrlidse 8D.3
1 dead larvae of a looLer, LesmsLridsd

Bw 3 j

i larva of g leal-ralisr, Tortricidae
e Sies

& a%aiha af h@ éﬁy@ﬁ.lﬁﬁi bgetlie,

“’&3',

Shio 01 Lof woaite ploe woeavil,
w1§3v§ﬁs stprohl Focka}
several larves of a iadybird beetle,
Cocclinellidae Si.;
1 larva of smother looper,
Geometridae sp.

47!



AL AT

DLETHICT

OETALO PORESTRY BRANCH - KENORA

PORVLT THEEGT AURYE

oE bt
HEDP O

U 70 JUEBE 5@; 1843,

) Late
“ollector Locall by Collseted Dox Yo. Host Tras Contents 7
A« Elng ignace June £1 T4550 Spruge: 1 larve of & ¢ilabing cubwors,

J. Jarzenson

4. Jorgenson

White Obtter
iLake, Sardy.

Ionace Juie 21 4898
Pagt, down

Sectel Tl 1

@i He Spoteh

LBEG .

imacs June <1 TE5RG
Lgotoh Lake

Pastse

Jack pine

TR T e

Fuslaenldae g3

iarva of the dotited line geomster
{loo-er), Proftobosrmis sopeelarla
f}ﬁa; )
1 larve of a lsrge looper, probably
thie plne zeasuring wores, Farephia
pinlata Packey iLhis lsrva vesrs
wo 4508 of 8 parasiie on 1is side;
Z larveas of another species of
¢l imblng cubwors, Pheigenldas 80.3
1 8duld of the ZeDarred CLiGE
vastle, Ludlas orogois LeG.)
L adult of the modesl soldler bug,
Focises wodesbus Dall.

< mdults of ths J~verred click
beetls, Ludius triunduletus Pend.;
3 adult BT 8 SHBLL /T0Y etle,
Ciabynus She;

- oaduits of Liw ploe newdle scsle,
shensesspls pinifolise Piteh.

5 lervae of e ellabing culworn,

Autospents 853

- tarva of another cllubing cutworm,
Pholnenides 8r.3

~ prepupa of & third cllsbing
wors, Phalsenidss sp.:

1 ilarve o7 Bo€ spruce budworm,
cagoeels Demiferans Clom.:

u3b 3 v

Gontfd
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ONTETIO PORFSTRY TRANCH - EENORA DISTHICT

FONEST INSHCT SURYEY RIPORT UF 70 JUNE 20, 1947.

hate

Colisctor  Losalify collented oz Yo, Hdest Tres _ , Contents
J» Joegensen Cont'd ' i larve of 2 leal-roller, Tortrieci-
f;%;w B0}
rvae of & brown spruce looper,

iaax ditihecia 8p.;
1 iw& o snother jooper,
Seomeltridas sp.;

Wﬁw
~ terva ol ansiher leal-roller,
m?%rficiﬁ&& S5e 3
PR , T B.uiis ©f the lnky f:lick begetle,
P13 z 48 apuropingusns Hand.
- Jured larvs ol & ﬁlii%ﬁ?“n‘“ gl
ﬁl’i’fﬁ; Fhalaenidae sp.

A. Hobson ipress Jung L7 TEOUL gaci pine & consldsrsble mpher of needles
9 mhe B of, : showed sl e of fzmms i?*'ﬁﬁt} Lo
GBAQUET. , _ Factlion. Sose were desd {rom thls
. ’ aﬁii%'
© adults of the f%;g...m"ﬁiﬁ i:;iﬁé:‘
beatle, Ludlus splendens iﬁiﬁ,
dead larva of Lhe égw pine
budwors, fastecis Mmitfersns (1. K
Loold opups sXKin of sang.

L. Bobaon Iznace Jung 22 T4GU2 Lpruace 2 larvac of a alm,}i 1z eubworn,
3 §§ia Fe ofy AREGOTAnnE 8D
22, arve of & laal-prollier,
Torty ,Lui&&ﬁ e

(42!




vg

-
ae

oS

P

&

Sit }? ﬁ >}3. g s,;

of & Géiﬁ%& neetle, Ludliug
i‘léﬁﬁﬁﬁ;"& w,iw 3]

L

E

yilus u.i;i*“'* -;;iium

sl 3.:4?3 ui

Uo.&@-

;r_‘f’%

r’ﬁ” ,fs

modesiug u&?, 1.;

*;.‘3

¥
£
LBl B

LEonens

imrvae of

ied ellos Deelieg

VRry &5y
idae ;:%*‘ .

¢ i apil dv-nt:s& Loy




G

slivstop waenlity Golioegied Yo Hoa

Tert Enutson

Sioux herpows  July 1 TS GEL
i tif S n& G.w »

¥ ‘53.’;»’0 2 ;f-.

felllingdon

va of LW spsruge Euiwarm;
8 fumlferans Cle

[ ;~'yamiwﬁ~«¢aé'é
Lkoness slgsikvnsls

Lerp Renora wuly o {4383 PO i is
wake of Tso. PO : 8L
“hLﬂtﬁfia 3, ’ A
& i;i‘;}.b T .

Z’wﬁsi‘“;a&égﬁé Soruege

: &G%&*m dimuocki] Cress,
‘ , 4 lervae ﬁi tne Iy ..smuy,
‘ xiﬂg}‘ﬁ ‘I}?.&@&x %diﬁ"i;ﬂ ,.&.I’a -Aws
i wﬁm @“ : ¥ESLIN. Spruce leal
VL &42}@.&,&5&%311&

7 (AR Ste
L. g 3 "
i I : iy ul swnsl
= ﬁm'*mg, i L blsch-basdod bhude

:
WG, Feronos verlang Forh. ;
i eoecoun of s #m‘*&mtis WEE]
rplonldng 80
aluiis o3 &;;Eé% Herrad click
boslie, Ludlus rovols Lec.s
~ @dults ol Lhe lnky z:;lh{ml saetle,
L HoDPOSivoueng |
t ol anotasy a':,ua:;:

r-m




LR 4 R o vTE 1 e . s vr e e
SETAIT D UOREETIRY SHARCID - ERROAL garthior o

s v B . P s P

O ILSRCT LU0y JULY I~ aL 1342,

Date
Cellector Loual ity Coilectsd  Tox Ho. o

031 Yree _ Contents
e ferr Renors July 2 SR “els
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ollsctor

OETARIO PORESTRY DRANCH - KENORA DISTRICT .

FORESY IRSHCT SURVEY REPORT AUGUST 1-31, 13943,

Liste

Locelity Collectad Box Xo.

Host Troae

Lontents

Arderzon

Ha Toniin

Andarson

Babligoon Auge & 74676
coalarnd Twp.

Yerzilion Bey Auge & 4058
Pine

%abigoon Auge & 7R85
Tealand Twp.
#

Tamarack

Jack pine

2 larvae of ths yellow-hesded
spruge sawlly, Plionexa alaskensis
Rolse %

12 larvas of the &upopean larch
Sewlly, iristishora erichsonii
ﬁtgn

4 pupas of = looper, probably the
Black~headed budwors, Peronegs
yarlians Fferm.:

T cotoan of the Cecrople motl,

FrLatysamia cecropis i«

aduit oi ihe rorest soldier bug,
podisus serieventris Tnl.;

EJUGLLS OF LHE ®ppLe ladybird,
Anstlis mell Tay.

i pups of the Juck pins Dudworm,
Cacoecla Tumiferans Clem.;

10 larvas ol & lesr~hoetle,
#aliiecs spe;

T ierva of 8 ciimcing scutworm,
Frhmiageniidae sp.;

L larrac of & snout moll, &

AT W
Wﬂ,;d* F

Freiidas

e

1 adult of s stink bug,
rentatomidas sp.
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CHRTANTO FORESTRY BRANCH - KEHRORA DISTRICT -

% vy

FOREST INSRCT SUAVEY HREPOST AUSUST 1=31 , 1543,
bate
Golisctor Loeslity Coliected Tox %o. Host Tree Contents
Yo Wohlin Verallion Bay Aug. 11 T4 30 Bleeh i larve of & looper, Geometridas
ifine Bite}
i lervs ol another looper-,
Joometridas ap.;
i prepups of a ladyblird vestlie,
Coccinaellidas 8p.}
i isrvs ol & looper, Buplthecia
Hiie}
2 szell nymphs and @ edults of @
oo stinkbug, Yesdorus isteralis 3ay;
1 adult of B Small 1eal DUggs
A.¥e Leman Fenora Auge 11 V4555 Black i lerva of a loopsr, very saall,
e wlds Trans- spruce may be the Lrsnaverse-banded looper,
Cansda fwy.,17 : §§ﬁfi§ﬁ§ﬁ& divisaris Wik.:
Ble Ko 0f¥enors. ‘ 1 pups of B JO0per, Geometridae Sp.;
several nesdlea infested w.ihL Lis
. sprute needls rusi, CLrySanyxe 8pe
A%, LEman Yenora Avize 11 74381 Zasstern £l Jarvae of the Huropesn larch
&3 mi. Ee. of, iarel sewlly, Prigtlshora erichsonii
Ea. 81lde Transw Hige ‘ R
Canuda Hey.
4+« Andersom fablioon Aure 12 18197 Poplar 1% Jarvas of the [ell webworm,

Zealarnd Two.

Hireh

gy'ﬁﬁﬁiria taxtor darris;
< lsrvae of & sawily,
Teptipwedinidae sp.
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UNTARI D F RESTRY BRANCH - KUKORA DISTRICT -

FOREST THSNCT SURVIY RSPORT AUGUST 1-21, 1943

Tete
Coilector Locelity - Coliected Box ¥o. Hoat Tres Contents
A.¥%. Lenan Kenore Auge 1 4554 Trembiing 11 larvae of & stoul moth,
10 mi. ¥%. of Azpen eroptera -ravﬁlla Gria;
iznsee on Transg- 1 cocoon of & sawlily, may bo the
Canadse Hwy. smericen elm sewlly, Cimbex
saericans l.each.
Jd. Youmansg ¥alachi Mage 18 74437 Ealasn 1 small, injured lasrva o & looper,
K. of C.h.H. Coonetridas sp.3
tracks, Hudd sgvaral nymphs of 8 plant louse,
TRD . woro Aphilildas 20.3
i adulis of & flat-headed borer,
Duprestidse ap.;
i oadull Figpefly, Calopteron
" terminale Say.
v+E. Paden Helndoah Aupge 17 V4544 Hed plne 1 lerva of & looper, spserently

Yie. Canyvon
Lane

Semioinlsn S5
1 jupe 0. & moth, may be pine
balrstreak, incissliils nlphon
clorigil Frmn.;

adult of the d~bapred click
bestle, Lullus progola Lec.;
1L miwit of tas polished clilek
bestile, wuﬁﬁas 1i§iﬁulu$ P10
1 sdull of Lhe mople lsayuird,
Anatis mell Say;
© Buul b2 of the tlger ladybird,
Reanysin amﬁviitaﬁ& ¥uls.;
% Boult of & very Bmall ladyonird,
Coccling: 11380 $p.;

{Contid)
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ORTARIO FORUSTRY PHANCH - XENORA DISTRICT .

VOREST IHMSHCY SURVEY NEPORT AUGUST 1-31, 1943.

Dato
Coliector iocality Lbeoliected Box Ho. Hoat Tree Contents
C JdeBe Ceden Uonttd 1 adwit of & stlok bug, Kesdorus

iateralls 3ay;
1 adult of the forest soldiler DUg,
Fodlisus ssrieventrls Ulid .y

adei L of Lhe modest soldler TaE,
fodl sus modestus Dall.s
1 &cull ol @ tiger moth, Lexis
picolior Say;

T adult of & spittle bug,

oo S Aphrophoras signoretil #ilteh;
' T sm&?i 23ull oI 8 nerve-winged
Fly, Hemeroblidse sp.

F. Bagson feddaitt Augz. 18 74350 Foplay - i larva of a cllablng culworm,
Farliane Foglaenlidee sp.;
: T larva ol & sawlly, Tenthredinidae
¢ ) B0 -
i Jarva of & locper, Ceumetridas sp.;
. 1 adult of ithe Z-Larred cllick

beetdes, Ludius propolas 1Lec.;
4 sdult ©F the ?&?%@E ladyblrd,
Lieis pleta Hand.;

T aduite of & s@all leaf~bestle,
Corysomelidas 85.;
zﬁggalts of & firefliy,s Lueldota
COPPUBCE L.}
T Bault of & small beatle,
Colaontars 8p.;
€ mauits of & flat-buz, Aradidse ap.
O suulis ol & troe-hopper,
Clesdellides sp.3

{Contta;
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ORTARID

FORESPRY 1

FYERORA DISTRICT -

‘z;s ‘&5?3 ot gf -g

CRECT BURVEY REPOBT AUG

ST 1-31, 1U43,

T o &
j8T-3
Colieetor Loeality

Coliscted

Nox XKo.

Host Tree

7. Hayson Coniid

AW, leman Ranora
s Hle Fae of,

3L Hwy. Ho. " "

Aug.

Sa
i7.

He Stone ¥inakl

g+ ADdGraon rgu_&} RENE ;aug' .

ﬁalaﬁﬁ TW e

18

743862

74430

54882

¥hite
Lireh

Jack pine

ﬁa&saﬁ
Bisck
».zy?‘;}ug

poackardlans Fori.,

Contents

I ogdall of a Liger-moth, M&zia
vicolor Ort.:
aUu af Clgnoretlits g?&ttl%“ﬁuﬁ,

Aphroghora slgnoretil Pliteh;
1 &éﬁ%g 6f GHCLLBY © ittgéwdug,
Aphirophiors SD.

4 Zarvaee of I diatlim i forms of
iegl-vroller, Toriricidae sp.;

7 ouymphs snd L oad thhe [orast
sa&ﬁlar bug, Fodlisus serleventris
Uhils

1 larva of & leal-rollsr, resexsbles
strongly the fir t&rtrix, Tortrixz
buf ig ,‘Qu,ii@ iate

seasonaliy;
£ lgrvae of the Iir sswily,
Haeodl; ?ian abhletlis Harrls;

TR T or & Tireiiy, Lucldota
SUPPUscs Lo}

uit of a small Jompge
uv:a;, Cerambycidae 2p.

horned

spruce needles infected wlin ihe
syrute nesdle rust, Shqy&az X8 BPe3
geveral nsedlies of Daifas bﬁar*ng
needlis calls of insect oripin, pro-
duced ab & result of the {eeding
of larvvee of & small gell-fly,
poseibly Cecidomyls bDalsamicole.

4!




Séélﬁ@tﬁr

ORTARI PORESTRY BRABCH - KEROHA DISTRICT

FOREST IRSECT SURVEY REPORT SEPTREMDER 1-30, 194%.

Date
Locality

Coliected Rox Ho.

Hoai Tree

contents

¥

Re

Fa

Hohlin

Hullan

Yuyaon

Verasilion Bay
Pine

Sept. 3

Bedditt Septe 11

>

Redditt
¥erlane

Josi
5

Septe.

T4363 Jdack pine

74426 Bireh

14549 Zorucea

oy

T adul

J dewd and & living lervae, and
1 pupse of theé pipe amorbia,
Amorbis humerosana Clem.;

£ larvae Of & paraEsitie fly,
Diptera =p., from desd larvas
aof sbove;

i cocoon of & asuflly,
Tenthredinidae sp.)

I adult ol & Tiat-hesded borer,
Dicerecs tenebross Kirby;

1 edu of & GLiCk heetle,
Ludiug sp.;:

T adults of a ground beestle,

Platynus sp.

20 larvee and 44 pupae of the
bireh lesfl skelstonizer,
Buceuiastriz cansdensisells

& AR &

1 sdult of the forest ledybird,
Clels plota Rand.;
i & ground beetlie,

Piabinus Spe;

1 adull ant, Formicidae 2243
1 adult of 2 larze parasitle
%wasp, Ichnewsonldese sp.;

2 a2dults ol the iz-gpotted
iadyoird, Anisccalvia
AZ-zmculats Gebl.g

T eiuilb of a jsdyoirg,

Cogeloelllidae sp,

«91




ONTARLO FORESTRY

CRAKCH -~ KEKOHA DISTRICT

POREIT IESECT SURVEY

HEEPORT SEPTEMBER 1-30, 1043,

Date
Collector iogality Collected Box Ho. Hoat Tres Contents _
J. Youmans Balaanl Sapt. 15 74439 Poplar 10 sdults of a Isefl-hopper,
Be of C.H.E., Cicadellidas zp.3
Rudd Twpe aduii of 8 leal~beetie,
Chirysomelidae sp.;
T 8dull of & smell weevil,
Hhyneoshors sp.
J.B. Paden ¥elIntosh Japt. 18 743554 Poplsar i mrve of & looper, probably
Vic. Canyon Birch Lié plne measuring wornm,

laka., , o

?araghia}g%niata Pack.;
< larvae of a imcewing fly,
Lhrysepldas sp.;

2 sdulls of the spple ladybird,
Anatls zell Cay;

1 adult of the lé-spotted is dy~

bird, Anisoumlvis l4-guttata L.;
6 adulls of the li-spolLied ledy:
Lird, Anlsocalviem lE-maculsats
Gebl.:

1 adult of sladybird, Hyperaspls
bipoteta Say;

T scult of & flst-hesded borer,

pDicerca sp.i

i sdult of & stinkbug, Penta-

tomidae sSp.;

S adultas of s speciss of leaf~

hopper, Cicadellidee asp.:
1 adult of 8 smail iesf-beetls,
thrysomelidae sp.
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Caligotor Loaiity Coilected Zox Ho. Josi Troe _ Contentls
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|
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. ¢ *u§$§£f$§f%@ﬁﬁéﬁ$ &H n,;
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Thunder Tay. T BouLt &f a round-testls,
Curauided 5oe;
= aguals of 8 smadl leal-Deotle,
Lar %ﬁa&l’* AEG Sowl
Ee Agn@son Sloux Loowoul Jurg 23 TaIU3 Hanitolsa

mBnle




-

BIRAE A2 ™Iy Chy RSN
Jovemz & Liiiih m}ph Wiele

Dale

St Y TR Tty gy B Aty A
violisglad Tox Ho. Josk Yres hanhs
gy 21 = AKP R % 3 % % T, S S . Ty
e L2 P47 SIirsh I ominlt of &he juse noth et ol
-nwuﬁaﬁwmm
i«u‘ L -

3

He Aroumyison

,W
o
¥

wf

-
2
et
~3
4t

B Jung

e,
2

7 F e B bEE
s snimnton PR

LTS

Y TE s
B 2 EE
.
,,"
T @
SRS &

Cunttd




L LODEOUD

{;k{};_mv  RIAET

st &4 Li ;.ﬁ-J.\

Coliecbor iocellty Contents

How Feeslio Comitd -

-éﬁ avs 4 mdulis of & leplehop
tendellidess $he:

i #2udESs of & ternished plente
iridae 3p.s

il otern 81 g
the forest &&3“*&'* LU,

;ﬁwntr 8 Unla;
& » ZEpilwredind %

oubwors,
i.H. Yuoglio pale June 20 VR RE

“"J
ot THR

- P2 gp T

# o, s ARG

- S g sagk
=® % - }‘-,a;; &5 Bt




URTARIO PONSSTRY BHANCE - 3I0UY LOOKOUT

FOREST ITHSHCT OURVEY BUFOONT 1O JUIRE Gy 1963,

Dote
Sojisciop Logality  Coliected Pox Ko. Host Tres _ Cuntecis
T, L Lyon Sisux Loskout June 26 YI2Te Jath pine 2 larvee of a‘;& T&s:@.; ping tradworn,
10 mie Ha of, Lecogels Tuplferana vlwu
id wle Be of I GoulLl oF Lo Loy miz;f; beetle,
Two. of Drayion pudius sroponing pans Rarda
TaLE o1 s FL
FTamily F&rliﬁaﬁu
s+%s Lyon Sioux Lookoui June 26 TI2TB Spruce ¥ larves and O guﬁ,g% of LW 8pruce
10 mle EBe of, - j mdwors, ﬁﬁﬁ%ﬁi& i £
14 =i, t. of i peras iwzﬂ L
Tepe of Drayion several o s af’ % sﬂml& g.v&m;fsiii@
WESDe

-
-
aC




SGRTARIO FORGSTRY BRANCH -~ SIOUZ LOCKOUT DIS

THICT

WOREAT IRBECYT SURVEY HEPOET UFR O OJURS :fﬁl 1943

ADDEEDUR
s — et
Date
Collisetor socallity Collected Tox Ho. lost Tree contents 7
Hs EcHamars Armoirong Juns Z€ 7T Spruce i pupe of & woth, Lepidopters
: Zavant Lake, B3 '
Jubien Pove 1 larve of & looper, llkely
E seheela a3
: 1 of the forest ladyblird,
ﬁlaia piote Rand.;
wrs 4 desd Garve of the cuamgieon
caterplliler, Anumogyne eiisats
Hika 7
fe Bergiund Loat By, Uchi L. June X0 T 5i%4 Spruce 3 pups of & amall moth,

Farrigo Laie.

i ﬁﬁu}f @a a & Lomepobbed

iﬁfﬁl&#iéﬁﬁﬁara Boel
. sgviy *»rq,
4 adults of a lantern~-bug,
hi & !}@rﬁ gﬁ"* ]

L mauit of & stiskbug, ¥esdorud
istarslis ey

< BoiilE %i thie foraest iady~
pird, £leis picts Hernd.g

iedybird, Aplsocmivia
}ﬂamaagiaia Gebles
3 gsouit of ihe inky ollck
neetle, lLedlus esproninguins
Hastde
1 edult of & sasll click beetls)
Miatsriﬁaﬁ SDa}

it of & ¢l lck bestle,
WADEAUE 8pa )

{Conb¥d;

691



SHTANIO £0

ORESTIY PHANCK - SI10UX LUOKGUL DISTRICT .

1‘35 1 e?;h

T BUNVEY nepans Ur 1o JURE 20, 13D,

Colliactor ameality

ADLEEDIE
e

Date
faliscted DBox He. Hoab Treo Cantente

its Berglund S%ﬁ%’é

He Jolmson 8t Dey, Ushi
mM&
LERPTEEY TWoe

i ﬁéﬂli of an oll-bastle,
Helolidse 354
T iervs of & ladyhird,
Coceinellidas BDe3

arvae ol & lacowing fly,
Wwysoplidae 34*,
cead Jarva of & elilabling
eudwirn, AULDIPAILE BDe:
L larve of e srey suruce

t%&%ﬁﬁ& woth, q;eﬁs'ﬁiﬁ;iata
ik

SJuntg 30 Y 544 talsanm 1 tarva of & cilmblng cutwors,
' &ﬁﬁ&&@ﬁiﬁ%@ 8pe}
: ) L 18rVe or & I8lss webwor:
Lephalele son.y
L parssitlzed larve of &
clisblng eubwors, Poalsenidse
She 3
3 lisrve oi ithe &m;aa luaper,
CZileple fiscellarie On.:
T Supas or B BmeTl moth,
“ierolspidonters 8043
&£ larvag ol & looper, probably
they *iﬁ vepdle ifﬁﬁﬁﬂﬁw,
2uolthecla luntests rFack.s
_'2 i AWM% :
i iarve of the fir bar%ria,
Iopirix seceardlans Perneg

g

I iarva ol the fir sewlly,

Yeuiiprion ablstls ;&;ria'*mn
T e BB ,0 %




SHEA

L0 PORESTHY BRARCH - S1%

Y LOCROUT DISTHRICT

Foannt IRG10T SURVEY H

2r UP RO JUEE 30, 1943

Colliector Losalily

Unte
Collected

HBox Hoe

Host Tres

Contenta

He Johmgon Conttd

;/%'

R Bergiund Leat day,
LAWQ

s
a.
A

Sulie S8

By EEE
i n¥d

Jack pine

_,Qﬁazaﬁ Lutiuvg trlundulsius

7 sdulis of the Z-vsrrsd cllieck
beetle, Ludlus triunduletus
Tl 4
3 osduit of tue forest lady-
w&ra, Cleis picts Reude;
5 aduiTs of & Bilnk B,
Yealorus iagﬁralis.uﬁy;

&&ax* TG S 110

it of an ﬁiiwﬁﬁﬁtlﬁ*
3@;@;&&@ B0t
TTEOGt of & asmsll ollek
boetle, Elsterlidse sp.:
1 adult OF anoLher small eliek
ogetlie, Lizanciug BE56r 186G}
1 adult GF @ l8af-DesLie,

Syl sy‘, _
§ gaulis ol & leaf-hiopper,
£ ﬁﬁﬁﬁilﬁﬁﬁﬁ B

L omdult of the Sbarred cllck

%ﬁ}g{i - }
1 edulit of 8 lerge click wetls)
tidglocers Lrevicornlis 186.}
L paudt of the poiisned elick |
veatle, Ludius niticulvs {Lecd]
I oaduli ef whitaepling weovll,
’i&%ﬁé@ﬁ Ex Ty lerd ?&ﬁkﬁ
T GoulL of & ﬁhﬁﬁ&ﬁ?@ﬂ#ﬁﬁ@%&&g
Cleridas SD.3

(Contyd;

-3

T




SETANLS FORUSTRY DRANCH - SYOUY LOOKOUT DISTRIOT -
FOWUST IEB5CT BURBVEY R PORT UP PO JUNE 30, 1942
ADITRDUY
=
‘ Dato '
Sﬁliﬂﬁ oL Lecslity Caliveted Uox ¥o. Host Tree Contents
He Berziumd Eaﬁﬁf& 2 adulis of tis Zespottald
ia&gyirﬁ, dyperaspls binolata
Sy '
2 adult of & small bestle,
i'."ulﬁ{} tera e
0. Paterson iost Bay, o« June 30 Vieips Spruce

tghl Lake.

i larve of & looper, prebably
the fir-needle inchworm
Eupltieelis lut
Pupas ol &
?iﬁ?ﬁl&*iﬁ

. aoth,
ﬁ“ﬁﬁ?& ﬁgei H

ulis ol the {orsst lady-
ﬁirﬁ, Clels plota Hard.:

2 aduiteE of the mlishisd cliick
estle, Ludlus nitidulus {(Lec.)!
£ emall WK 1 LEPZE &duLb of

2 ppecies of eligk bheetls,
Biataridas;

i &Ou oL a melallic borer,

Lhrysoholhirdis Spe;
T géaf%“ﬁ?ﬁﬁgisﬁﬁtlﬂ, Axppedus

siult of a biger-beeilo,
L Giﬁuﬁiﬁﬁ&é Ew}

sme4i souit of & parasitlic
Tachinidae ap.;
2 iarvae ol & Bpecisa of aphide
saters, Syrnhidas B}

B
€ mealybugs, Cogcldat Spe;
=3

O

{Conthi}




OHTARLIC FORINTHY BHAHCH - 3I0US LOOEOUT DIOTRIOT

SOREST 1FSECT SURVEY RSPORT Ur T JUEBE 20, 1047,
ADDEEDUR
fuic mosctncanoi s g
Dgis
Coliector iocallity Colieetod Rox Ho. Host Tree Contenis
D« Peterson Conttd Several nymphs of s plant
: louse, Aphildas sp.;
1 larve 50 & leeg-wing {ly,
Chryaoulias Ble;
~ervs of B ledybird,
Coccinellidee ap.;

L adult ol & small leal~bestley
Chrysomelidas sp.

oLl




Ly
L3
*

e

.
g

£
A

T
FuEF

EESLS ) o

-
%

&

w

Yok e




¢ snban L%

Yotoy

o T

LAFLEL &
Aragtag:
Taveant lalme,

£y

e‘e b ’*éﬁii”'@ﬂ i

-y B
LBLE

Tt h <3

o T3, SE %@u {:{a"x 4k A"
2 ~ge =P T ERFELD
duly &4 Fiel
o a

2f Lhe Slacke
& Vaprlana

iprvae snd 4
mmaded bnxlwom g

V%f&g;
E o Aea

{?’v

ﬁ.{gl}é‘,a

M\

parently

d ocaryee of sume, £ &

?&ﬁﬁ%iﬁi%ﬁﬁ Dy
Taehl

GRAAE Biteld
;&XW&% B L Fou0e
sowlly, Dlikone ?ﬁﬁﬁc'

i EOLLoLn oL L@ waAlaﬁnhga@&a BOTUCS
su% iy, Flropese aleskensis Aoh.:
Larve D1 LOG LEL:OCE ADoLur,
;m¢$§&a risggliarin (neg
the Inky slicek

?ﬁgﬁ;gﬁ&ag “arsh s

et B,

woigrves srd 1o mduiis ol the sspen
&ﬁﬁi*ﬁﬁbﬁi ;hxgaﬂm&i& Lrsmul s

GLE




Collscbar

KOUT DISTHICT

TEEL T ] e Y
LY i Y

2Bt T

?ng 2 -

Tran

T p ¥
1B

Cantentsa

Fetar Jerrow

-
g:éi;

Lyon

isron
Tasale

?mb‘ il SREY
<UL F @
PR

Sim }m B Tat Ry Thy Jiﬁ.;?
i dfﬁh a~

al- ' a.ws.; »

Lour Loskoul, O v
m&..;ﬁmw ol
,)*’
W

A2

3RS

Jaok

pine

T g g
Sha S8
.

vBCx plne

o b g e

18 pupes srd © moths of (he Jack plne

vudwors, ﬁaaﬁ&e¢a yiﬁ&fé S350 faam.,

1 injured puns 91 S&

T ocopsang s 2

aregitle waap,
cotoon Of & 53'7; “&f&&@iiﬁ WREL,

Olzpia b P

—arve of

‘) E«,J' 9

F

Lhe spruee needie worn,

..&-.
Hereuile Ligmeiu malls A1k,

e RERGEY aDTULe
oekil Cress.s
CULRO,

= ?arvﬁﬁ gl
i %3&.; gd budwo

Toine s e 1
subvibiats

iseuged larvae of
ﬁﬁv




Lollestor Collected Doz ¥o. Corntents
Ispoc Ha | July LU Va4 05 B0 lngeets in Lls sarpive.

fak

i.
PO
-, s Ty T ¥ T g
Fepty R s el
AR
PR
s y
A
Foi T e 33 5 gn % g
% ko g e ed %i‘%»f 2138 ﬁtﬁg
T idmrepgsie ¥eul o U Tl ’ !
e LUSEZ AR S salr o2ine =53
TE Lt T TY TR oty £ 5 yweygn gn
Fallae oF S R B T e pid A 5. Taeh

LLE




DI IS Y RUm o Syt ees oosoppocopn PTE 4 % Yy
COUERT IRZSOT oinve ;25‘—?%&;;%1‘._ L f A 2 L343

Dete
COllecLop maa&i’;g  Guilested Lox Ho. Host Tree _ , Vﬁamiﬁﬁiﬁ

L

Y%. SEones L5 July 29 TEEED deek pine 1 larve and 1 opups of Lhe Dlacie
By i Ha hesded budwors, Ferouss verians
of Poresiry Far

H
rosti iopupe of & aoth, Lenlidoviers sp.

e ERy
He D3RG

)

ik
&

168 Had lake duly 2u R e Lo inssets in this semple
'i@i% Gay iR
B o J i;i&
ol Furesiry
Fusi; ’

e« Johnmson Red lLzgze July & Lpruce < larves ol the blaciks “@ad~ﬁ
Simte Uy (He o BudwOrTE, vesones varis HOrri.y
of Forsetery ' I larve of £ BTERTLIC a&ag,
N

rost ) LratUnidaes Bo., from g desd larve
. i o i
i Lhg &e0vée.

oy
£.b
—
s
&

»

i
ot

July 1 oilving

blaﬁk ;&ﬁﬁ

3 ai the
:i‘:“"

B @i

8LT




Gelisstor

OREARIO PORESTRY BRARCH - 210X L oOKOUT DIEPRICT
FORBOT IHSECT SURYEY REPFORT AUGUST 1-31, 1943,

R. Perglum

R. Derglund

Hsde EreDorsld

Pate
pocality Eollected Dox Ho. Host Tree Contents , _
08t Bay, Auge 5 CTig Jack pine Ko insects faund in this saxple.
Uehl Lake.
N« Bay of
LConfederantion
LBES, Agnow
T
Last Bay, Auge B E71E4 Jack pine Mo insects {ound in this semple.
Henl Lske. P ,
H, Zay of
Confederation
is&kﬁ.
Savant lake Auge B3 73302  Spruce 1 larva of the sll webworsm,
Sturgeon Lake, Liireh rohaniris iextor Hsrris;
Thunder Day. , fs§1&r Cdeau Larve of & woolly bear,
el seu - dretildae sp.:
= aduits of a lesl-yestle,
# Chrysomelidas 25.;

pag-norned boroey,

uit of =
Ceramuyeldae 80.3

: aoult of o firelly, Luclidois
corruscse Say;

4 mdults of & ground beetle,
Foug almaabus Dog.;

i Bduil ol another ground heetle,
Carauddae 85«

6L1




Coiigetor

RTARTO POUERTRY BHAKCHE - SI0Ux LOOROUT MSTRICT

e Pet el e g g
FOREST INSECT

SURVEY REPORT AUGUST 1l=31, 19243.

Logslity

bate

GCollepted BOx Hoe

o8t Troe

Cuntents

Lo Jobogon

i ?ﬁﬁﬁiﬁ

s %ﬁiﬁg

2. Poters

He Anmundaon

i
T

L« Koasle

Ee Eeesic

wad Lake
% angd of
¥socHenzlie

Eed fanke
Yo &d of
Baolenzls

el Lsxe
Y. and of

¥aoroneie I

Hed Lake
%, ond of
Y¥se¥ensis

Aed Lshe
%. end of
Lag¥enzle

Hed Lake

e wnd of
PmcEenzie

ded lLake
. wod of

¥peRenzis

is.

I8e .. .

Ruge ¥4
ize

Bure Z4é
ifa
iz,

P L3
Bule =

&30

74487

73260

74478

4479

£7TE

Hireh
Bslsam

sireh
Balsam

sirch
Tl o

Spruce
“el gnn

Birch
Bal ms

Hipah
Balagn

S larvas of the birel leal skeleton-
lzger, Bucculatrliz esnedensisslla
Chambe 3 '

1 eduit of 2 very s=mell weevil,
Curculionidee 3p.

ko insszets Tound In ihis sasnple.

fio insects found in this senple.

ho imsecits found 1o thils sample.

i adudt of 8 ground bestie, flesiynus
s

sects found in this ssmple.

i

il &
s

0 Insects found in thls ssaple.

081




sileptor

SHTAHLO

1CH ~ SIOUK LOOROUT LISTRICT -

£

s,

RoaenT AUgURT 1-81, 1943,

Logul ity

Coilected

2o No. Host Tres Cuntents

fed Lake
s oot of

“ao¥enzie Is.

Rad .oke
2. angd of

Baolensieo 1.

Hed Lake
Fe and of

Yackenglie ls.

Red Lake
s ey of

EFoe¥engle I3.

G738 nireh i sdult firelly, Lucldots corrusca

Say; _
i sduli of @& irse-hopper, Telamona
Bira .

TID Bireh i larve of 8 lesf-rolliar,

Toriricidse sp.;
iarve ol a tlger auth, Arcilidne

Bire
1 Birch ¥o insscis fownd in this sample,
Bulsam
74430 Balsaxm He ifrsects found in fbls sazple.
Hnite
sirceh

181




OHTANIO PORESTRY UNANCH ~ SIOUX LOOEOUT DISTRICT

FORETT Zﬁ@%&@ SURVEY HEPORT SEPTRMRER lﬁﬁﬂj 1945,
‘ Date

Collesotor Legality Collected Tox Ko, Host Trae Loptents

C. Johnason Red Leke Bept. B5 T44586 Juck pine 1 sdult of & small parsaitie
wasp, Braconldas sp.

ie.fs Zveslc ted Lake Septe. @5 74483 Suruce Ko insects found in ikls semple.

A. Keeslc Bed Luke ZJept. &5 74480 Bpruce 3 sduits of thw foresi jady-
vird, £lsis pleta Hand.

R, 2derglund Hed Lake Sept. 25 74408 Jack pine ko lnsscis found in this ssmple.

B. #%1lliams fed | ake Sept. 85 74437 Apruce 0 insects Iound in this sample,

. Founsle Bed Lake Jept. 83 74426 Jeck pine Ho insectls found in this sample.

1. Amundson bed Lake Sept. 25 74491 Spruce ¢ lnsvcits found in this sample,

81




{’}%}ii@&%ﬁ? padity f;::":f iocted Pox No. Hosk Trae e gmt,

3

o e

Pt Y Ty Pl LI T
(%1 3 f&ﬁ‘(;‘, = ém}’ o AT n\-ﬁ}- & tﬁlwm.-‘;i I Sé:.;-éﬁz‘

s el bﬁfﬁtlﬁﬁ

”g‘:‘.“,l, ﬁeﬁ P

81




Data

Lodiscior __Localiiy _Gollected Box Fo. Host iree Contentis
Je ¢

i
J. FebD #ort Arthur July 1 3504 Jack pine 1l larvas of che Jack pine budwora,
Sarden [.ocke Cagouecla fum;igrama Cleme;
1 dead lerve of sase

J. Habb Fori Apthar July 1 TELGE I :

Jack plne 1 pups of & loopeér, Jevseiridase sp.
sarden Leahe
;a;.‘r

S dulbib FPort Arihur Juls o T440Z8 #¥hite 2 wa ol Lhe western tent
Sarden .on@ oo Lireh Plar, Jalacosouws sluvialls
Foresl HEngers  rasasiialn L., & TGEED Foplar O adults ol the aspen lesl-bosils,
wia Porg : o U Chrysomels Lrosuine Pabe;
Artihur. & rarvae o0 an sphid-svater,

S?rghi$f% Be;

pryl “? = o :’:, e ;! s s LR
Asiha LRBOL S 33 T 1 N S o i

¥ T ey, Jack pine I pups of this Jeck pline wudwors,
Rowwd Lale, Cagoscle lumiferane Cieum.;
Ae af .Etrange T e, arves O SR
TW5e 4 oeocoons and ¢ ogdults of & sera~
sitia iiy, Dl bera sp., [rom
budwtrm lervas)
Loadull of & paresliile wasp
Eat@&?@ﬁ Blay : :
aﬂ%@ﬁ% $§ t
Ludive g

£
g
s




- P LTTPHIE Ej-rﬂ;pt&?{;gs .

- e¥ i P b

IRSLCT SURVEY REPOHT JULY 1-31, 1943,

Collesior Looelity Collected Nox Lo. Host Trae Zontents
de Donley Hashabowle July TATEE Sireh i iarve of 2 iype of climbing cube
Bs 8ide Lakp ﬁﬁ?ﬁ, Fﬁﬁ%&&nié&é Bl
Kashabowle. I larva ol asroller tyge of Cilabing
culwmorn, ,u&ia&n;é&é BT

t?«*s

i)

L

iarvae and 2 cead lewvvae of

10 Lher tvwg of elimbing cutwors,

hﬁiﬂﬁﬁi&&& gfg,
TN asﬁ 1

R
i“‘

fiﬁaw ierve o

: g o cutwarns,
, wnw “dalaeni lag &w.,
4 larva of anoblher Lype of elimbing
culworm, rYhaizenidae 57.3
,+ larve ol enoller type of cliabing
T out &au”**%u She}
1 iarve of & SQWIAY, 4$£$ﬂ?@ﬁ nodae
2ite
Zeds ¥aeRiv on  urieit July 7 TaRve Spruce Z rarvac ol Lhu rusty tussosk moth,
Ehipling Twep. JJtnieFugﬁ anﬁiﬂﬂt Ll
# 4+ aead larve abkd 1 moth of the BLrUoe
Sudwors, baﬂ@@tim fugilerana Clom.
2 lerves DI L BpOCLES OF ellabing
cubworma, Phal BENLIURE Sp.
Jeile Tremblay  Srabom July 4 EY48 Jack pine 17 Levvae snd 4 pupse of the Jedk
BLOCK et i crowth plne Ludwornm, Cacoscls fumilerana

i

3

b
Cilewmas
115 magd amnd lnjured larvee of Ssme
Y larves snd £ cocoons of i
sawlliy, & ‘-,.,i pion shietlis Harrisg
< head larvas o) saudi
L oigrve of & somll ;&rﬁﬁitia *;yq a
Tachinldue sp., {v Larvs ol tiym

e LiVh . QI




o &@;_,i&

dw i Sl i1l 2 adult of & ap j.b,ﬁ; fivias
tie teinesgol and 2
Juzaieensis aagiea ug e
Hella &&PQ%&?% wury 11 FL 35 “hite & £ lervee o the Jeck pine budwors,
ars Ten. LureRy Cavoecia fumilerana Clem.:
vine T Gi. B80S Of & Brider, Avanclds Sp.

A e o ey 4 3 ’75
Te Diwell BYERNNG 8 8y

.
£
foot
%
3
£y
N
| )
6]

, . CHTS ping B4 larvse sud
%&%1a¢k & p cudwors, Uacoee
leinity “ BPURIENL LY 6
SR8}
1 dead m* g of BEWE 3
Loderve of & elimblng cutworm,
Fralnenidss 35

o

Nl

i

Te Dowall July 138 TEELE foplar oS ihe aspen Lleel-uoolle,

“Lﬁ”“&ﬁ&é“ %rﬁ@@#&ﬁ Fat.

Tand vr %A S ey SV B e T s e s
JBLY 4D VaLli WPUCE o LBRG L rvae

SLPUDS %&#riy,

’Laﬁ
i. e el

e ;ﬂ

Stivliing TRy

§ S
G0 ‘lﬁﬁ&%ﬁ&;»

Soenguons ol .

¥y

Jela Tremblay July 15 TaTAG Jegx plnsg

SPeDAnne snd 4o
ek zine sudwors, Saﬂ%&a4a
s Gls

a0
Gurtrg =P




[

_—
HALEGLOY

1
¥

o«

% % - 9 rean b By
oFie ?Z‘%ﬁi#&ﬁy Luntl

.4

(AR ST 3‘ 'b«s
achinide

88 ”..._u \
WEDROTrT

et

Ly Y 3
<p (ilr.nJ %2

ve paLrellieo Fepdosula

i 0

181




OETALIO POREST

DRARCH -~ POHT ARTIIUR DISTRICY

POREST IRSECT SURVEY X

EPORT JULY 1=-31, 19435,

vhitellsn L.,
Strange Two.

Date
Collector _Locelity Collected JHox HNo. Host Tree Conisnts
- J.B. Tremblay Orsbam July 2B 74746 Jack plne 22 pupas and 1 moth of the Jack pluse
auorn Tamsrack budworm, Csgoecls fumiferans Clemed
£ desd sn spparently parasitized
ilarve of sanme:
i dead larva of the [ir sawlly,
Repdiorion ableils Herrlisg
T vresupa of Lo Islase hemlock
looper (syreen pLase), Zepyiia
. canvsaprie ¥lk. ,
Je Latreilie feninsuls July £5 14251 Sprace dead adull of a hornet, Yespinae
8p.
deBe Zapfe Guoml Pels July 286 4456 Jack pine O dead sdults of & climbing cublworsm,
¥nitelish L., Fnelaonidse sp.
Porsstiry Sta.,
e of Strange ¢
TWoe
e
LaB. Zaple Suoml 7ela July 27 T4458 Tamereek 2 larvee end 1 egeoon of Harlettts

larch sewl{ly, Anoplonyx lericls
CEerle;

2 ead larvae ol same;

i larvys of the sreen larch looper,

“gmlotilse sexmaculets Fack.;

T 18Pva Of 8 L0008r, Luonekri ao 8pe;)

nymphs &nd sdulte of & plant louse,

Aphlidae sp;
sporulating bodises of s fungus on

twlig. The fungus 1s one of the first
stages in the reduction of this twig
to complete decay and, eventusallipms
to soil. 9 o)
ae




OETANIC VORESTRY BHANCH - PONT ARTHU

R DISTRICT

FORLST IHOSECT BURVEY RIPOAT JULY 1=

Sl 1D4E,

Date
Callector Loculity Callected PBox Ho. Host Tree  fontents
. RW.E. Taple Suoml PFa.0. July 87 4455 Spruce 3 larva and 1 pupk of the spruce
¥hitefish L., budworm, Cacoecls fumiferana Clem.;
Strange Twp. 1 la rve o Lh© JELlioW-HOAASL SpYUGE
sawlly, [luonews slsszensis Soha.:
1 larva ©F B 1ooper, poSSLULY
supithecia 8p.3
gl @il ke Zebarrsd elick Leetle,
Ludius propbls Lec.
. i adult of & clliek bestie, Asriotes
limosus iLes.
T. Dowell Savanne July 28 74755 Temarack 75 1iving end 7 desd lsarvee as well
Letwoon .88 1 cocoon of Harleit's lsrch sawe
Zavanne & iy, Anoplonyx larigls Marl.:
Uuasla, 1 larva of §§§ LOmLOCK LOOD6eI,
Savarne & Eliosla fiscellaris Oun.;
Joynt Tup. o ¢ larvae sl 1 prepups of the green
' larel looper, Sewmlothisa sexmaculsts
¥ Paek.

1 parasibized larva snd & dess
iarvae of sanme}

1 larves and 1 prepupes of sucther

iooper, may be Umen's _reen looper,
Semicthliss owenl Sweit.:

T larve ol anciner looper,
recmatridas sp.

681




SETARIO FORESTRY BRANCH - POHT AATHUR DISTRICOT -

SORLET ILSECT SURYEY AEPORT JULY 1-21, 1343.

Date
Collesctor Logsliity Collected Rox EKo. Host Tréc ~ Contenta
ide Hunphrey Daardmors, July 286 T4864 Tamarsck 1 pups of the spruce budwors,
vielnity of, BLUCS Cacoecla Iumiferans Clem.;
Sumsers Twp. T wmoth Of Lim same 3
4 living and 1 dead larvee of the
yellow=headed spruce zawlly,
Pilkonanas alaskensls Roh.g
T Larve of Lis sreon-teaded spruce
sawfly, Plkonoma dimmockil Cress.:
1 pups o & w@OLL, LEDLUODLOra SD.:
wrs : i adult of & lantsrn 117, piotera
Bl

J.B. Tremblay Crabam July &8 4747 Taxarack 86 larvee end 10 cocoons of ¥arlati's
Block Ho. S : larch sawily, Anoplonyx laricis Yerlidg
2 dead larvae ol same:
‘ £ living and 1 desd lerva of the
R henlock looper, Ellopia fiscelleris
‘ Gne. H 7 i
% living snd £ dead larvee of Lhe
gresn larch loopar, Semiothlisa
saxueculate fack. '
i pups ol enother looper,
S wgomotridae sp.e;
T 2301T ofF the iadynird bheetle,
Coccinalln montlicols ¥uls.s
i oaduat ol & smumil oll beetle,
Helolaae so.;
% eduits of snoiner Leotle,
Coleopiers sp.

Fow

o Holinshead  fesbabowlie July £2 V4756 Juniper 23 living snd $ desd larveae of the

Fuite ga@l&w—h&gd&ﬁiﬁyruﬂ@ sgwily,
SHTRCY cluongns aissiensls Kol

061



Collactor

Loeelity

URTAKIO PORESTRY DBRALKCH « PORT ARTHUR DISTIUICT

BT I
FORELT

$ud

SSECT ZURVEY RUFOHT JULY 1-31, 1043,

Date
Loliscted nox Ko. Host Tree Contents

- T Dowell

Carl Elder

s YaoFinoon

Sesvanre

Hwy. east of “nd growtl: the Jack pine budworm, Cacoeela
Mrglish River fumiferans Clem.;

¥nodleraid  July 29 74465 falsam 1 pups of & looper, Usometridac sp.;
Chiefs Tay 1 adult of the apple LeGyoLIO,

Hurkett

July £%9 74749 Jeck pine I larvae, 114 rupse and 57 moths of

z Tiving and 1 dead perasliic larvae
ol & fly, Dinters sp., from the
pudworng

£ cogoons of a szail parasitic wasp,
Braconldae sp., frox the budworm.

Anatis :alil Say;
‘T mynphk or & stinkbuz, Pentatomidae
Bl

July 29 4800 Temarack 1 living and 1 dewd larve of Yarlaite
. ¢ ' larch sawily, Apoplonyx laricls Harig
1 larve of the Lemlock 100peYT,
Eliopia fiscellaria Gn.

161



OKTARIO PORESTRY DRAKCH - FORT ARTHUIR DISTRICT -

POREST IKSECT SURVEY REPORT AUGUST 1-31,

109,
Date
Coile etor Locality Collscted BRBox No. Host Tree _ Contenta
T. Dowell Savanne Aug. 1 74750 Jack plne iarvase, B0 pupse apnd 7 moths of
5 mi., B. of the Jauck plnes budworm, Cacuecis
English R. fumiferena Clem.;
. larve ©f semeé parasitized by =&
fly larvs, Tschinldse sp.;
Z cocoone of & smeil paresitic
wasp, Iraconidee sp., {rom budworm;
1 larva of B small parasitlic sasp,
o Sraconidas sp., {rom budworm;
1 larve of e iooper, Geocmstridae sp.
Forsst Pukashksn L., Aug. @ 74258 Potato , 7 adulits of a blister bhestls,
Rangers via Port Arthur. , Bplcanta sp.
*. Yowell Savanne Aug. 2 4743 Jack pine I lervae, 8& pupss and 3 moths of
E. of English : ¢ the Jack pine budwors, Cacoecia
River fumilfeprens Clem.;
, % cocoons of & small parasitic
ff w8sp, Draconldes sp., from budworm;
1 lerve of & yaresitie fly,
Tachinidae s8p., {rom budeorm.
T. Dowelil Savanne Aug. &8 74744 Jack pine 7 lsrves, V7 pupme and 2 moths of
B. of Engiish the Jack pine udworm, {accecls
River fumlferana Clem.;

8 dead larvae of same;

& coccons of a paresitic wasp,
Braponldae sp., from Dudworm larvae;
geveral amall cocoons of & parasitic
wasp, Chaleldas sp., from budworm
PUDEE .

.
o
NG




ODETARIO FOREITRY BRAKCE - PORT ARTHUR DISTRICT |

FORBIT IRE'CT BURVEY RBUPORT AUGUST i=8l, 1943,

Date
¢olisctor Locality Uollegted #Hox Ko. Host Tres Yontents
T+ Bowsll Savanne Aug. 4 74741 Jack pine 4 larvaes, spperently parasitized,
E. of Engliish Y2 pupes and Z moihs of the Jack
River pine budworsm, Cagoecls lfumiferans
Ciem, H
< dead larves of same;
v ecosoons of a ssall parasitic wasp,
Ersconldae sp., from budworm larvae}
iarva ol a perssitlc Ily,
Tachinidae ap., frum budworm lsrvae.
¥. Ssuerbreil Port Arthur Auz. 4 TESBS Jaek pine 1 sdult of a robosr~fly, Asilidae
Qarden isake S e
Foreal Hengers rakashkan lLake Aup. S 73414 aAldar ' 246 larvae end v adults of a leafl-
vis Fort Ar- beotle, Altles sp., may Le the alder
thure. ileal-beetis, Altlce amblens alni
Harris;
1 sdult of envther leal-Lestle,
Phytodects sp.
T, Doweil Saveanns Auz. 9 53 Jack pine I larvee, 79 pupee of the Juek pins
£« of English budwors, Cacoscls fumifersna Clem.
Ziver . B desd larvas ol sam6j

& cocoons snd 1 aduli of & parasitic
wasp, Draconlidae sp., frow budworm
28rvEee;

several cocoons of & very saaell
perasitic weap, Chalcldae s5., {rom
ocudwors pupa;

£ larvee of & snout noth, Fyralldsae
8;3 » 3

T nymphs ol & solidler bug, Fente=-
Lomides $ 0.

iy
A4
1 adult of & bLug, Hezlgpters sp. S

inaseain

H
.l




ONTARL

FIRESTRY BRANCH - poRT ARTHUR DISTRICT

FOREST IXSECT SUMVEY REPOAT AUQUST 1-31, 1943,

Late
{ollsctior Lotallty _Lollected Dox Ko. Host Tres Contents
T. Dowell Savenne Aupg. 10 74742 Temarack 2 larvae and 1 cocoon of Zerlatit's

Retween Flre
Eteal 2. &
Bivlock.

isrch sawily, aﬁagleygx,lariais Haris
1 larve of the 8CK~Ba08d %ﬁﬁwarm,
?Efﬂnﬁﬁ yarisng ¥ern.;

T larvae of a looper, &ugithﬁaia 8F .,
provably E. ‘utaats Fatie}

% larvae, o > punes and & deed lurvae

cf the yreen larch lcoper,
Sexmlcethlaa S-meculate Pack.;

1 prepupa ol ancotner looper,
Jeonpiriday 8p.;

pupa ol anoiher looper, Jeomgl-
ridae sp.;

‘T pupe of a lsaf-rolier,

Tortricidas s80.3

Y larve of & snout-moth, Pyraiidag

Hha
€ larvae of sncther loopsr,
Geometridag sp.;

arve ol a climbing chtvarﬁ,
i‘%"ml&&txid&& BDej

arvas ¢l apnother logper,
feomebridas &p.;

arvae ol anoiher lcoper iype,
soometridee 8p.;

T cocoon o1 & parasitic wasp,

Eraconidae sp.

F6l




Colisctor

OUTARTO FORESTRY DHARCH - PONT ARTHUR DISTRICT .

FOREST INSBCT SURVEY WUPORT AURUST 131, 1943.
Date

Lﬁcali;§

Gollected Box EC.

Host Trae

Contents

aeBe ﬁ’wﬁlgy

Jo Habb

Grahem
Kebsg, block
6.

Fort Arthue

Aug.'lﬁ

Aug. 1O

TEIST

V3309

Teaparack

Haspherry

€ larvae and 1 coecoon of ¥arlstits
larch sawl{ly, pnoplonyx laricls
Harl.; '

7 larvee, 4 pupse and 2 paresitized
larves of the green larch loovper,
Semiothlias €-msculsie Psck.;

2 GOtOoLE oF & specles of perasitic
wasps, Braconidse sp., probably from
Lhe sbove parediilized larvae

i larve of 2 tiger moil, Arctilidse
3?3;

i larve of = looger, i_% itiwecia ap.,
probably E. luteats Pack.;

1 larve (parasitized) of a tiger
moth, Aretiidae sp.;
1 larvs o1 & €liabing cutwors,
Fhalesnldae sp.;
T larvae of & loogar, Jeoseiridse
SPes may Lo the dotted line ,eo-
mater, Frotoboarmia norcelaria Gn.;
C cocoons ol & species of parasitic
wWaspe, Lreconidse Sp.;
1 dead T&rvs ol Lie European larch
seelly, Pristiphors erichsonil HEtgay
£ sdultis of & §§§§a? Eﬁ&fie;
Dermpwatidae sp.;

sdudl of e splitle bugy,
APLXODhorR B

« larvae of 2 specles ol tigep
aoths, Arctildse sp.

Go1




QETARIO POSECTRY S04 CH - PORT ARTHUD DISTARICT

FOREEP TKE

SNV Y GEPORT AUGUET le31, 1343

ale
Collector ‘ poeallity Coliected Uox No. Host Tres Conlents .
e ¥acKlnnon Hurkett Aug. 10 T4ETG Tamarsck l larva of the hezlock iaép%r,
Stirling & ;1lopla flscellaria One;
Hole Twpo. ! Tarvae of Lhe orewn larch Loonep,

aamiet&isa &axmaeuiata VROL o)
S imPVR, mAY 0B Of Owen's grecn
looper, Semiothiss owenl 3wett.;
1 larve Of anoLLer 100p6r,
Semlothlse spa;
grve o. spother iaager,
v a , m@wu$*fiéﬁﬁ Spe;
’ arve oi anothér looper iype,
Uaopetridae sp.3
1 larve of another looper iLype,
3ﬁﬁtriﬁa% E e
sarva of gnolber looner,
Suplthecia sp., probebly L. lutesis
p Ay AL SIS
rag L
o larvee of Harlatils lecch aax{ly,
Angulonys #arisis Harl.;
F Ll oocoon of & smail parasibic waep,
traconidee an.:
auuil of & ceddles [ly,
Irdchoulers ap.

£ g

Te Dowell Savarme Augs 13 &0 Jack pine & 1iving snd 1 dead larvae as awelil
E. of Bnglish a8 78 pupse of the Jack pine bud-
Ha WOLE Caeoecls funllerans Clem.:

& larves of & parasitic Ily, Dipters
33_&!; é.ﬁ}f} it #M{iﬁam *5.3“5‘5?#_%‘

{Contrg)

961




ONTART O BORESTRY BRANCL =

sy = ~ Ee Ty e PR
FORZST INBECT SURVEY HEP

bate

Collecior iocality Collected Box Ko. Host Tree Contents

Ts Dowell Contld ' 4 cocoona of &« smsll perasitic wasp,
ﬁP&ﬁﬁiia&@ EPey from budwore lervael
& nyaphs nd 4 sdults of & stinkbug,
fentatonidae s5.3
< BOULLS Gl & trwe bug, Hemiptera spy
I adult of & sowll beetla,
Coiecptere sp.

Porast Rangers Pakashkan L., Aug. 14 74857 Tinl gam Fumerous nysphy snd sdulis of &
via rort Arthur, | plant Jouse, Aphildag sp.

T
Fewd

T. Dowell Savanng, Auge 15 Jack pine 1 dead larve and 7 pusas of the Jack
E. of mnglish pine budwors, {agoeclis fumiferana
Hiver. , ’bAﬁma,

’ 1 lsrva of s parasitic fig, probably
Irom btudworm lervee sbo
1 larve ol n &ﬁafwrﬁg¢a$, ?c?triﬁi&a&
¢ ! EPsj
I parasitized and ¢ living larvee of
¥ a snﬁut~matﬁ, Fyralidae = .3
' S onyEphs and 1 oadult of 8 stinkbug,
:@&da?ud isteralis 3ay

“
>
¢
o

Jede Tremblay Orabam Auge kD % Temarsck & larvae of Farlatifs jarch sswlly,
Bogerth Tep. snoplonga laricis ferl.;

iiVing ang § éeai larvee, and 1

3% JRITASE: af ihe green larch loouper,

Cemiothlisa C-mBculata Pach.

{Contra)

Lo}




Coillegtor

Lagaiity

ORTARIO

FORLITEY THAHCI -

]
& aks Aew.é-

tate
wall

gotad

Hox Ho.

Hoat Tree

Contents

W «Ee Trexbley Conttd

Te lowoll

Suvanng

& gueoons of & suall parssitlic wsasp,
braconldae &5., {rom sbove

U olarvae of the green Spruce looper,
3emlotnisa granitata Oneg

1 Gesd 1arva Of Same;

1 larva of & looper, Seometridas
BDa} '

I larvae of another lcoger,
GeopaLlridsd gp.3

i iarva ﬁf & looper, 5Lrithﬁ¢ia Bie}
I lmrva of & elisbing cutworm
Phaleenidas 8p.;

(4 iarva ol another climbing cutworm,

Phipladnidne Spe;

rarva of anothsr cilmbing cutworm,
Fhalaenldase sp.}
T sauit of the forsat ladybird,
Clels niota Hend.j

anult o1 8 plant louse,
8P«
1 sdult of & suall cliick bestle,
Blateridae sp.:

Aznlidae

o suulls of a saell leal-Leotle,

awr SUmelline Ble}
st L 0L & plant bug, ¥iridee 55

+4 larvee of the red-humped apple
#orm, Sehdours conglna S.hA.g

2 dead Larvee ol Smme;

i dend larve of g looper,
isonstridae sp.

861




Col.ectop

consiliy

Doy Lo,

Hoot Tooe

iﬁ i#’ﬁi {'1 ;ﬁ E

E« 3itch

2 R - g
Te Domalil

DL G0
#% Aribar Aure w2

sy
b
iy 4 TR L 8
g‘*i}?’*‘ hoersr Liohi
ake
34 ' - g s R
ISRVEnLS #il . B
P
&

74468

£

aduck ning

Tamarack

?;%Q ingsela found In this ﬁmy}.é};
ﬁﬁé@a aﬁk & splder, Avanelds
1logod. -

wh larvavc, 1 gm;mga, 4 pupge and

iu Cead B vae of the green ilsreh
loopey, Somiothdiss senaeculala
FPacka;

7 larvae and I
af}ﬁ;t}% Jooper,

prepups of Lhe green
Qﬁ‘&iﬁ*&i’ g8 ranlitals

w’*%‘a@ a.;w. *%r&att*ﬁ @w
;ﬁiﬁ Burley

¥ ﬁ&ﬁ"’i@r,

;,ﬁ;' ¥ ﬁﬁ"ﬁéﬁi?&ﬁﬁéﬁ 5;’5“ 2
i &a?%g o5 & &33%“ OPUOEDIF é eroy
aurriaonarlog Oy. Diwes

1 L8DVER OF 8 Looner, Cecuetridae 5D
i lerve ol anothesr lﬁé}g;&?,
Seumslridas 8p.;

=~ LBI¥ER OO 7ot anotbhey loouer,

Cecmetridas $p.;
Larya ol s parasiiic wausp,
zc:::mmn&siag Hiad

< pupae i & peresite, not known.

6ol




ORTANT 3 FORGOTRY DRACCH - PORT FHANCES DISTRICT

PORGST INSICT SURVEY TEFONT UP PO JUHE Sy 1040,

Date
Ce:lsator _Lecality Coliected Box YNo. Hoat Tres Contents
B€o Buskinsham Fors Francsz June 15«14 550485 ¥nlie pine = igﬂty {1942) cases of a felss
Lache Day, ned pins webworm, Fauonllllidas sy}
Zasenacs L., Jaelk pine 1 lmrva ol & predacious ladybird,
Lustico Park. iyperaspls binotats Say;
several Lyspnas of & plant lause,
Achlidag &8n.
4 twicgs Dearing enlearged portions
dug to the actlivitles ol zal
. inseeis or lungous prowtl;

+ sdult of an swbresis heetle,

Seolvildae 83
1 BuuLt of an oil beetls, Heloidac
e

June 15 143187 Jack plie 1 adult of the dun elieck veetle,
2 ' Ludlius medlarnis Hera.g

Devil: Cescndes, o ¢ ; 1 adult o B cilck beetls,

' Zlatoridose Bu.3

o aduil of znother specles of

alick beetle, Hlgleridse sp.;
Ioaduls hestle,; Utlegniera zn,
L« Hawn Lawane June 28 TauiG Larway gins:,ai;;ua %; Lﬁﬁ Lupen 1eal vesbie,

Pale
i oil beetls,

French La,
Guetlve Trov,
Parks

y5o of & sewlly, probably
iy, &Qéig?iﬁﬁ aguleatis

wa sl
ik&:{*“& Su

006




Lo T DBHANGH = POST PRE CRS DESTRICT

-

E DORVEY HUPORT OF 20 JUNE 30, 1343,

Colisctor igeallh Collocted Bex no. Hust Tree _ Gontents

iie DHER

3

g et SULE SR TG Fopiar 1l dend, peraslitized larve of &

CREneh L, leaper, Comretridee 8D
ustlion prov. i slult o the Espen ;a&f baetl g,
PETE . &? gaamﬁw& tremulee Fub

BOULLE ©F & LTLTCeTLY s Lueiﬁﬁ%ﬁ
a&w_‘scg E.,

: ; » lesf-neelle, provebly
ﬁiseﬁvethgaﬁ rgvivanice (T11.);
> soulid of snothey lesfwbeetls,
o , Prreellodagis 50. 3
’ alull ol o ground-beetle,

Carabldoe ap.:
i iﬁ?va s” & lﬂa ferallear,

F

3.4 Puckihgles: Fort Prances Jupe 22 5998 dundrer Seversl score larvas and pupse ol 8
Caehe Va7, . . l af-miner, possibly Zecucveris 8.
Yoe s .

g




OWTARIO FORESTRY

SHESCH = PORT PRAKCES DISTRICT -

PORERST IHEZOT SURVLY BUFOAT U0 TO JUKE Ky LS
ASTERDUR
L
Late
Callectior Losailty Lallected liox Nu. Hoat Tree Contents
l.e Aawn Lavene June 23 4578 Jack plne 1 lsrva of the Jack pine bude
Flekerel lake, worm, Lacoecia [walfersne Clemg
Wuetico frov.e i eutoBh Of 8 Busld paresitic
rarik.y whasp, Holeorus sup., parasite
of the budworm.
Plek Jolmaton Beaverhoude lLake, June 20 TE445 Several i larvs and 1 pupe of the
Flanderg. . - - o sprace budwors, Cscoecia
fomiferans Clem.;
Humerous edult plent lice,
Cinara sp.; 7
TTafVe of & ciimblng cutworsm,
roslaenidae 2Dy 7
+8rVa Gl the Llack-headed
‘ budworm, rerones veriang Fern.g
TumeTous wnis, COPELCIGRS BD.
Pred Cocke Brag Juns 30 VE42G Horeny 1 larvs of a louper, Qeogete
: desnan BEwy.,Fobts FAng ridse sp.; '

%}3 » ;{: Ditet s LOL P

T adult of the apple jadybird,

"anatis meli Say;

Z 8OULLE BT & darzling beetle,

Tenehrionidae $5.;

- aduiy ol & click bestle,

iwcdus splendens Jleg.:

' i a smelallic borer,

CABOPES Spe:

= BEY of & different foras

af elick beetles, Zlateridae Bl
O
o

NG




ONTANIC FOGERTRY PHRECH - POST PRALCER DISTRIOT

PORECT IRSECT SURVEY REPOUT TP IO JUBE 30, 1943,

Date
Collectar Locality Collveted Box No. Host Tree Lontents
Fred Cooke ot Jupe 0 GFIVE Jack pine 2 larvaee of the Jaeik pine
_ Heorssn Huy., Budworw, (scoecle Tumifersis
ile U, Clem.: '

i dsad Isrva of zameo.

P R

olc
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st

T .
LY x&&”sw’x Faie 2
I .
i? :?'1 LL 1"1
= s v e F g . .
segtaor otaeil Host Tres o Lontents
epn % oxy e gy Tys§ = % Ll e e oy 3 ogy g LRER % Lot £ . S #oay
#B18nh Sort Tranges July 19 WY Juagk plne 8o mele snd 28 fommle purase of the
- 3. o 73 % e %, o & s g o P I . ~ . - Fgopege
fuzgell Laoe anite ploe Jack pine Dudworn, Ceocooclis Jup ai-

LG

s

2

o

B 0

L]

| o

i

%

L3
e

BRTUS

L6 and id Joesmale moths ol scmeg
1 larve of & parssitlce iy,
Tachinldas spe;
T 16rvE Or the false
“””jii& Q&ﬂﬁa&?i& Tlkaey
T larve Or 8 falso wobworm,
’ oo ; lm@;ﬁlﬁliidﬂﬁs S5

< pine 11l living A%”& ae¢ ol i
/ ?{i‘;‘i“ ;a@‘ﬁuﬁ-u

[P T S -
heodd srion
% . _ﬂ‘ B

Haen ﬁ&%@ﬂ% July 204 N AR Jog

‘Aiﬁiataﬁ;
EQ P‘“ﬂ%" ?j; .,x}{}\.,s.

nrdon

culworm,

Yonsd

Lodsrve, apparently (e
2&& 3‘aakwhﬁageu Ludw
. VErlung ern.;

i g ol & swal
L8TR S0}
Ldead larve of U yolloweheaded
spruce spwlly, Plioneme alashensls
Hokis ¥ ’

o o . o w %
lawn Rawene Suly
Sreneh ;

Fas

Pod

sty Mierclepldor~

. , N P S W, " =
i ;§gh el he spruce vudwors,
a i SO B . ] ) P ”
Cagoecia Duwmilerane Ulam.;

o R
'&pu ¢ 8 stinkbur, Fentatom

.,L
83




T RS A gern ATYETRORY
—n?.;H?EAwﬂ* P R SR N
A At g e 5 e MU AT P o

Date
Colisctor cocallly _boliscked Pox ho. Hest Troee Contents
e

e Pawn Lewene July 22 4554 TOTUCe 44 ia?va@ L bhe yellow-hesded sormace
Eva Luie sewlliy, rikonesa alaskensie Bolie
L pupa of ik BIruce oudwcra,
Lacoecia Jumilerans Cilom.;
T fYoon OF 6 SLANK G, Portatomidas
8P
Le 38 Juiy 24 Sprune
;k Zoen &&fiaé ol osenes
4 iprve of the reer-headed spruce
¢+ suel iy, L Ronens @immﬁcaii Lress.:
i exceedingly masl: ilarvs ol a
ioaper, de agt”‘§§ﬁ SLe
e HEWH duly 28 Eoruce i larve and £ Fupas ol the spruc

%

adwors, cacoscla Dumllerans ul&mt;

i I dead 1&TVE &ii 1 BOLL OF SHEE:
Lowocoon of a parasitlc wesp {proe-
susmsly Iroo desd larva), Praconidise
Spie g

4 larvas snd L eoomons of Lo Fyellowus
Lgaded spruce s&ﬁ#l“, ii&ﬁﬁ&ﬁ&
slasienals Hoh.e

i dead larvvse of came;

£ Llarvae of LIe green-neads
suwlly, ;ihongos Slmmoekll
L dead larvae o0 same;
1 .

of e sppie ladybird,

oy 5 4 . ey
Anaitlia ¢ smii 5 Fe




Collector

s

JRT TRABCHS DIsTuicT -

SEUT TG T IO gt ) !r<:tg‘:f Pt
i 4411.({&,;,4, .g,,u\ﬁ.p Pews & wdeA{l ¥ b i

’ % J'L-iy l""’..fl_* i%v‘

Tmie
Logallity Collscied Pox Koe

fiogt Troe

Cantentis

Eawene Uiy &% TELRD
Ly Laog,

gy e -
AR N

T ek vy gy TR TSI R BT
TEEhne IRRER S R+ PEANE:

Bva Laks,
Nustios Irove.
FaIda

S olarvae and ¢ cogoons ol Lhe yellows
beaded sproce sswlly, Pikonems
slagiengls Roli.] '

e Zead iearves of same;
1 cocoon of & 8 well parasitic wasp,
Upaconsdea B8p., srod @sl;-;’ from Lthe

asove:;
1 pupa of

£y ngn

Sies ey

Ceronss

inri-rolier, Tortriclise

B
% i@ Disck-hosded Dudworm,
rlang Yern.

ﬁf‘? f..‘i‘

o

diving s Gerd larvae of ilhe
”ﬁg.ﬁw* %ku&ﬁ soruse sawily

;ihgﬁﬁm& Ul 58, 80818 ol

4 aoGoon oL & sawliy, likely tie
fz?&ﬁku;.i.; P fﬂ%ﬁuaaiﬁfi 0 ausbiis gzu\-ﬁ?, g
1 pups (red 4

i A
N o
*
I

TGae; of toe folse
;eﬁlsﬁa looper, Beprtls CRLOSATIE

& atinkbug, Pe ﬁatamiu&é

80a




Gaollector

R T ATy
hu{ﬁia-wii -

Locellily -

@&tﬁ

Contents

HE

RN Y )

igwn

Gel.e Armsipons

Saldewin

Fowere
EVe Lake,
wwetlco Prove

CETR

Fiendsrs
Tesverhouse
Gavin

¥ing Centrs
Bud YVersllion

iy
Laka

Eﬁiy

Y
i

fwmaded
TS g..i &3

ﬁ& snd 3

sprut

hensls

P
(St 2 tal

&

cocoorn orF &

sey we T

larvas of Lhe
BEWIIY,

Hohe g

sarasitic Iy, Dizlers
rom the

Y
BOOVE .

WG,

bl




ST R T oy T e
TNTANLIO ¥

LUSUST 131, 1343.

Dmte
-_;; , Host Tree Contenta

Colisctor Liocality 000 Coliscted Tox Ho. .
“ e Rown Eswona Augze %1 74581 e 30 zothe of & cllubine cubworsm,
fronch Leke, Phelponidae &p.
Guetlco Frova -

Furk.

0ic



TREYEN A ¥ o gT gy YO s T Y £or Y k4 Lre gt o
ZLTAME G UORAUTHY DRANCH - SERAIDTON I

DIETRICT

Y NERPONT JILY 331, 1945

Dave
Coliesior e meslity Caliseted IDox Xo. Host Tres Lonten ta
Z. Honboomery  Moleod Tine, Juiy € LBURE Peiswm Tir 260 nele and 1185 femele jupass of
Geraldion, GToLE Lie mpruce budwomi, Cpooecis
S mls Be oof R o] *u&&‘&raxﬁ Clome;
Jdeilies on i,;;;t;a& and 26 larvas of & para-
HEY sitie “L;,«, TRCLINldas 8., par %mtig
o bhe el cva,
‘.& larvas ol & *"mmt’c ‘ﬁ“&ﬁy
‘3%3& p— o
10 larvae &zsaé i ;m;.a of t&:‘;& BSrpUce
iﬁﬁ%&:’?ﬁ; acoegls Dumiferans Clem.;
e pusae oE B si&il gmmni‘a WHEL,
‘Uraconiies Bpey Lrom zs:z}ﬁ 4 larvesy
+ gogoun of a seawlly, a&ziwrﬁ,mﬁ' ia}
1 pups of 8 very sumall a0th,
. mﬁrﬁiﬁgﬁ.” sLere 20
. “ LABIVES OL 8 10uper, probably the
slne sgasuring wors, fereshis
# pirista “lk.s o
« L8rVE Of snother looger,
gdoonetridad sp.; S prepupae of a 3rd
- looper, Geometridae sp. i
L. ¥onlgomery  doleod ¥ine, July 11 DEETH 2eleanm Lir 1 larve of tio srecnestrlpsl suruce

AHeAsHEichmond mlﬁtan,
m i“r « [HEBEF

guberpiiliar, 'E‘“ﬁ?"&,ﬁi% OCRER D

# pupse and 1 BoLL Of TLE Suruct
w&&.ﬁi‘fﬁ“%}g caccacia Tusifersn.s Tlem.)

1 par &;3%@ TEFVE O Zare, parae
sLbised Uy a wmell wsan, Ppuconidee
Blre}

1 cocoun of & ;;&z*&z*hﬁ *’li, Ziptera

Ale, probesly Dros DudeoPs 1ePves
Con t'a:i

WZ




Coliscior

y @

ORTANTO

L

TRET T TEE A B
SRR ﬁg nRA £

Seta o &R

T & FrvEnyE S
nISNTaIET

]

ot

Ch gy Tres
i3 ¥ Vs ?

o

R o EXETD
o Thed b

i

AT 55
0

JULY l=n1, 1343

%
Lovsllity ol

aotod

sox

F iR

bily

-
&5k B

Host Tree

Contenis

K. Fonbyoaery & H.A. Rliclusond

1 pups of the spruce cone worm,
Disryotria renlculells rotey
g lerves ol B Looper, Hyecbobl
iimitaria ¥ida.y '
inrve of the hemioctk looper,
Eiionias fiscellaris On.;
T GBRO LBIVEE OF 5936)
2 lmpyves of the asddlied iarchn looper,
Boetropls crepusculssie Toehlifl, g
TEPVAS OF BnOLIRD LOG5HGr,
Lunitheclis 853
T géﬁﬁ TEOVE 0L 2ame;
1 pups of & Jooper, Ceoxeiridee spe.;
1 larve and I prepips o0 Lhe Leeng-
verse~banded looper, Hydriomena
alviserias ¥li.;
meraslilzed larve of & ciloning
cutwors, raglaenidoe ap.

clc




CARELTHY BRAK

i SHCCOT BUHVAY REFONT AUDUST 1-51,1343.
Late
Collepiopr Lovslity Codlescted Fox Ko. Host Trse Contentsy
Lo Hontgomery ¥acleod ¥ine, Aug. 1 67107 Jacs pine § pupse snd 2 wmoths of the Jack

B. Assad

Geralidion.
E’ é-su%- Sf:i Qf
dﬁiii&&&,

sdut Toge

Falas Box 1,
Feraidton.
5 |l ol
Jelllicoe,

i
Frow

lLegue Twp.

Aug. 1 Ti0H0

pine baéaarm, Cavoscin  [umilGrans
Clem.;
1 ierve of 8 parasitic iy,
Tacrinidas sp., from budworm

iazrvae ¢r & alse sebeorm,
Czapbilildes s,

sack pine

larve sl & y'&ﬁ& and & moths
the Jack plues tudwor:, Lecoecla
iupiferang Clum.:

g
-
ey

]

i coeoon of & saell parasitic wasp,
gra&a&ly Zelteorus &p., [rom budworm
LearvVEa. ' '

el




RTARIO FOREBTHY BHACH = GEMALDTON pISTRICE

FUREST IRSECT BURVEY REPORT JULY 131, 1943,

AUDERD
L
Date
Coliecior Locelity Coliected Dox no. Host Tree Contents

£. Mootgomery &
Heh+ Rishoond

Heci.eod Hine, July 1l Fargcel
Geraldion.

Trang Canada

ﬁ‘}'m' f} ﬁi. Et

of delllco.

Balsam flr 1217 wele snd 1323 femele pupee

of the spruce sudworm, Cacoceels
fumiferana Clem.;

Supese and 57 larvee of =
rerasitic fiy, Tsehinldase ap.,
parasitic on the mbove}

& pupse, Hymenopiers sp., pera-
sitic on tLe suoOve;

21l pupsne of u small parmsitic
w&ap, Dreconidas sp.)

ADDITI UHAL BMATERIAL I¥ PAECEHL:
6 larves of ihe spruce tudworm,
Cacoecis fumiferans Clem.;

1 larve of the Dlack~headsd
budworm, Ferones varlens Fern.}
1 pupa of LhE Spruce core worm,

Dioryetris reniculslls Orote;
iarvae and 1 prepups of &

igoper, Euplihecin ap.;

2 larvae of an sphid-sater,
Syrphidee sp.;

< pupse of 8 smell =oth,

ﬁéiéﬂi&gi%@g ters ap.

Vic




callecter

OKTARI O

1943 FOREST INSBCT SURVEY REPORT

FORESTRY BRANCH -~ PROVINCIAL AIR SERVICE

Locality

Dats

Collected Box XNo.

Host Tree

Contents

C. ¥acWillan

C. ¥acHlillan

Cs ¥ac¥illsn

C. ¥ackillan

Long Leke

Pays plst

Pays flat

Pays Plat

ce.June 5 73350

Juna 19

Juns 25

June 28

3
e
Eg
o

73363

733568

S S i S i WY -

T W Sl - 2 -

Spruce

Sprucs

1 lerva of a cliasbing cutworm,
Phalsenlidae ep.;

arva of the black-headed
budworm, Peronss variana Fern.

1l dasd larva of =w leaf-rollepr,
posslbly Tortrix paeckardiana
Pern.:

1 pupe of a leal-roller, provably
Tertrix packardisns Fern.;

1 aauif'gﬁra bark Geetls,
Dendroctonus sp., possibly D.
picesperda.

1 lerva of the spruce cone WO,
feliage form, Dioryectria
reniculella art.;

# 1arvac ol a snout-moth,

Pyralidae sp.

5 larvae of the spruce cone wors,
follage form, Dioryctiria
reniculells Gril:
exiremely small larvee of the
yellow-hieaded spruce sawfly,
Pikonema alaskensls Roh.;
arva of an &§E3a~6ater,

Sgrghidge 8D

4 i



Collector

1843 POREST INSECT SURVEY REPORT

OKTARI O FPORESTRY BRANCH -~ PROVIECIAL AIR SERVICE

Date
Local ity Collected Box No. Host Tres Contents

C. ¥ac¥illen

C. Bac¥illen

$. Hac¥illan

C. ¥acKillan

Pays Plat July 3 73366 Spruce 4 larvee ol the spruce coneworm,

foliage form, Dioryctria
reniculella Grt., ¥ o1 these ap-
parently parasitized;

1l small larva of a shoot-moth,
probably the spruce budmoth,
Zelraphers ratzeburglana Sax.;

T larva of & lsal-roller,
probably the spruce needle wom,
fJerculis ihymetusalls wWlk,

Pays FPlat July 4 73365 Sprace 1 larva and 1 pupes of the spruce
coneworm, foliage form,
Dioryetris reniculella Grt.

Pays Plat Juiy 7 73367 Spruce 34 larvae of the yellow-headed
spruce sawflly, Pikonems
sl agkensis Boh.:
arva of a leafl-roller,
probaebly the spruce needle worm,
Herculls tlymetuasllis Wik.

Payg Plat July 10 74044 Spruce 1 lsrva of the spruce coneworm,

Dioryctrie remiculells Gri.;
T agéfi dead larva o0F the yellow=-
headed spruce sswily, Plkonema

slaskensise Roha.s

91c




1943 POREST INSECT

SURVEY AEPORT

ORTARTO PORESTRY BRANCH - PROVIBCIAL AIR 2ERVICE
Date

Collector Locsllty Collected Box Ko. Hoat Tres Contents ,

C. ¥acyillisn Pays Plat July 10 91392 Balsanm 1 larva and 1 pups of the spruce
budworm, Cacoecis fumiferana (lem.;
1 dead larva of same;

1 adult of & small cilick Leetle,
Limonius aeger Lac,

C. Mac¥lilan Pays I'lat July 10 74046 Spruce 2 small larvae and 1 pupa of the
spruce consworm, Dloryctria
renleculelils Ort.

C. ¥acMillen Pays Platl July 10 740453 3pruce 1 larva of ths spruce budwoprm,
Cacooncla fumiferans Clem.;
= living and 1 dead larvas of the
fir sawfly, Neodiprion abletis
Harris.

C. ¥ac¥illan Black July 26 51950  Jsck plne  Kumerous nymphs and adults of a

Sturgeon Jack pine plant louse, Aphiidse
l.ake, BD.

Eipigon.

2 larvae (predatory on the aphlds)
of & ladywird, Hyperaspls binotsta
Say;

8 larvee {predatory on the sphids)
of an aphlid-eater, Syrphldse sp.

Lic




EARLITOBA FOHEST SERVICE - SOUTHERK DISTRICT

POREST IKSBECT JUNVEY RUPORT UF 70 JUKE 30, 1943,

Date
Calisctor Logsilty Collsected Dox Neo. Host Tree _ Contents
F.H. de Delley Bozl46,Douglas. June 30 74681 Jack pine Sweveral nymphs and edulis
Shile Rurseries, of & fora of plant louse
Jecd8-10-18%, Aphildes sp.

Bells Hmus

B.L. Buea

Plantation Boe D=
B

Zighar
e N S N )

Hlcher
HiwF=1G2

Juhis 5O T4 808 mmmmenmes Yo ingscets fowmd in thls
sgaplea.
June 30 T465 3 Soall Ho insects found in tho
brush agsple.

such a8
hazel &
ress huikhes

3G




BAKITODA FOREST SHRVICE - SOUTHERN DISTRICT

FOREST INSECT SURVEY REPOHT JULY i-31, 19435,

Date
Lolilector Locallty Collected Tox Xo. Host Tree Contentis
4. Balnbridge ®innipeg July 3 74820 Temarack 1 larve and seversl moul ted skins
Charleswood of the European larch sawfly,
Fristiphora erichsonii Htg., and
oviposition~crooked twigs of
tamarack.
B.0. Enes Rlcher July 6 74611 & larvae of the Jack pine budworm,
6= T 108 Gacoecls fumiferana Clem.:
nymph Of & Splitlie bug,
Aphrophora sp.
A. Bal noridge Einnlpeg July 10 74619 Jack pine 1 larva of the pine smaorbis,
S.E.11«16¥% Amorbia humerosans Clem.
{N.Cypressa?)
Jdad. ®¥right Sprague July 10 74644 Jack pine 1 larva and 3 pupae of the Jsck plne
1i~2-12E, ' budworm, Cscoecia fuumiferans Clem.;
Kear Vassar. 3 cococng of & sma parasitie wasp,
preconidas sp. These will Lave sc-
counte or < larvee al any rate.
T«7. ¥illisams Carberry July 15 74825 Spruce 1 living encd 2 deed lervae, and sev-

Spruee Woods
FPor. Heserve
{(S. of Cemp
Hughes)
519=10«158%

- eral emply pupal sktins oi the apruce
budworm, Caccoecig [umiferans Clem.,;

3 cocoons ol & sm parasitlic wasp,
Braconldss sp., from budworm larvae;
gdult of & smell chsleid paresite

of budwors pupse, Anbl ymerus
Lortricis Br,.;
2Gulit, an unususlily marked speci~
men, of the black sawyer, Monochamus
scutellatus “ay.

O
-y
&




MARITODBA FOREST SERVICE - SOUTHERN DISTRICT

FOREST INSHCT SURVEY REPORT JULY 1~31, 1943,

Date

Loliector Locality Collected Rox Xo. Host Tree Contents

J+H. YVicars Bolisszevain July 15 74025 Larch S 1llving and 1 injured larvae of
Nursery, (European} 1ihe Europsaen larch sswfly,
Turtle ¥t. Por. Pristiphora erichsoniil HEZe
Hes., .3. 18 :
of 25~1-Z17%PM¥.

Jed. Wright Sprague July 16 74647 Red pire 1 larva ol a Jeaf-roller, Tortricida
K.E.1/4 BD .
22-1-1 2EPH,
near Finey.

A. Bainbridge Winnipeg July 29 74617 Jack pine Apparent work of a twlg~Liorer.
E’ia’*ﬁlﬁ’l@*lﬁ@

TePFe Williams Carberry July 31 Special Jack pine Ko insects found on terminsl. May

Hlghway Plan-
tation, near
to Camp

Hughes.

have escaped in iransii. Spider and
her egg-mass present, together with
much silk.

|red




BABITOLA FORMET SEBVICE - SOUTHERE DISTRIOT

FOREST INSHCT SURAYEY HEPOAT AUGUST 1~31, 1043,

Dat:
Coliector Locallty Colisgted Box Mo, Host Tree Contents
5*.

Jods Eright Sprague uge 4 74646 Jack pine 3 living and 1 2osd lervas of s
Bal/2 , snout woth, Pyralidse ap.;
2§~ ~] 2. noar 1 nymph of & stinkDU;, Fentatomidae

FEAMDUM. : BpP

Jod. Eright Sprague Aup. 4 74645 dack pine O wdults of the whlte pine wgevil,
Helafudg=l4E . P ¥, , Flssud os strobl Pecke:

He of Vasour & 2L000 Injury csused Ly the above;
BUTRIGE. 1 larva of a blueberry oty

Digters = .

Ter. ¥illlams  Carbverry Auge 4 67310 Willow Injury, ithe result of feedin; by the
Sep.6=-10~14%, igrvae of lesf beetles. There ware
Pranden Jeln., w: lervee in this sample,
cesr Carberry.

ToPe Willlams  Carberry Auge 4 G7911 Seskatoon Lssves of Sassatoon infecied with s
G80.Cm10elgw, : rust lungus, Gymoosporansium sp.
travdon Joilia.,

DBERYT CArosrrye.
+H. Vioars Zolsasvaln Bug. 13 74624 Foplar Dumerous nywohs and edults of s
GheleZi, Turtle plant loase, A ;
Hie POrs HoSe i3 larvas, comprising several forca
of s aphid-ester, Syrohldas Eppe

Jels Vicars Boissevalin Auge L7 TEERS Serub Gak 2 lesves wearing greyisti~Lrown desd
Heilla Bmimi0, arsas al thelr Uips affected by &
Turtle Ht. for. - Puroous disesse of the lenl-scoren
il Ltype;

4 smmll yellow leaf-zsll, csused Ly

8 gall wasp, probebly Cyndvoeldes sp
O
Do
_—y




BARITODA FORZST SERAVICE - SOUTHER DISTRICT

FOREST I8SHCT SUNVEY HEPORT SEPTEMBER 1-20, 19473,

Date
Collector Locallty e ollected Box Ho. Host Tree Contents
A. Bainbrldgs Elonipe g Sept. 19 74618 Scoteh 5 nlbernating isrves of a snout
&dt. slte Sandi- pine moth, Fyralldae sp., associated
iands Foresti Hes. with demsge and [rass, Locether
with cast pupal skins of the
Jack plne budworm (Cacocecia
Pumlferana Ciem.; . '
TePe ®llilams Rox 247, Sept. 28 67ule Spruce i empty egp mess, spparentily

Carberry.

of the spruce budworam, Cacocesia
funiferana Clem.

3

GGG




Collector

RART

TO0A POHEST

SERVICE - WOHTHERE DISTRIOT

FORLST

1NSECT SUR

VEY REPORT UP 70 JUNE &), 1943.

iﬁcaiitg_

Date
Gollsecotad

DOX Ho.

seatl Tree

Contents

A« Bingleir

Cross Lalks
Twp. 05, R3ypy

Juns 28

4916

Spruce
Biren
Jack pine
Popliar
Halsan

8w

i pupa of & 190@@?,_§se@5ﬁ?iéas




HAET BERVICE -~ HOMTUERE DISTRICT

FOREST IKEICT SUBVEY HUPORT JULY 1-Z1L Ly 1348,

Collsator —isgeaiily Loilected Yox YNo. Host Tres Lontents

&. Dowsmn Island lake July 3 TE546 ﬁirca 1 adult of & snout bestle {wegevil),

Spruee i rig palustrls Scop.:
Balsan T aﬁui% R OB Bestle, Zvnels Speg
i adult of & ollek bestle, Ludlus
W

=3 lﬁhﬁﬁﬁﬁ Zisge
ol &n 0ll booile, %ééslﬁia‘i&fe

Ty

Q;r'?’

et o 4]

Hile 18, duly 13 TASYE Spruce i desd larve of Lthe green=-headed
7. Twy., EpTUCH %ﬁ@aly, Slkonens dimmockil
Wabowden. : Cress.;

4 desd ;ar?ag GL the ip ﬁ&ﬁfﬁ?,
heodleprion abietis Yarris
£ aduit ﬁ'ﬂﬂ e Large s&r&ﬁ@ waavii,
Hypomolyx xlﬁﬁﬁs 5}9*5.,
. RAULL o & aswll long-horned
veetla, Cersmbyoldae gp.;
1 adult 6 & metsilic DOPRr,
Duspeatls nutelll var. gonsuleris
bory;
£ adults of the polished oliek

K3

b«:':t‘ &y L\a*“ii&w fii}.m’ iiaif; {i,?ﬁ’mb; *

* g Fu ey E
vehe Lundls

A« Zinelianir - Eross Lake July 28 VaUlh Spruce ..:Et.s ﬁn ;,;..é, e=Lerred elick
: : : i ZEOBpUie LoGe
igﬁﬁ“&tfﬁ ﬁ*i%tiﬁ PIETON

t”"ax‘

Sglsan
Tamsrack
Hipgl

6¢4ius ﬁiii&ﬁiuﬁ f%ﬁ,;
£ a&a&ﬁa 51 & soig £F s
ipichovters sp.;

GG

Contrd Ty




Collector Lseslity

SEAES TV A LD WS TROMES fr v tP s s AOTIERERESE T TYT M LT £
SAY TTORS PiErTDT 2 IVI0H - ¥ L TEEDE DR Tl Y

r SURVEY REPORT JULY 1-31, 1847,

Coliected Hox Ho. Host Ires contents

As Bindisir Conttd

i adult of & small olick hoetle,
Eisterlidas sp.y

scult of & stink bug, Meadorus
interails Sav.




HAKITOBA FOREST SERVICE - RORTHERE UISTRICT

FOREAT IREHECT SURVEY REPORT SEPTEEBRR 130, 1343,

Date
Colleector Locality Collected Box Ho. Host Tree Centents
A. 3ineclalr Crass lLake Sapt, 25 74526 Jack pine 2 adultes of the forest zoldler

Lug, redisus serleventris Chl.;
Z mdults S (e pine splitle

g, Ashrophors pegrallele 5ay.;
i injured pups of a mmall moth,

¥lcrolepidopiers sp.;

T RnaTof o lsaf~hopyer,
Cleadelllidae sp.;

1 &dult of & veetls, Coleovtera
8P«

A,
O

-




Lollegtor

MARITOSA FOREST ZEIVICE -~ FESTERY DISTRIGT

FORLST INSHCT SURVEY RePORT OF TC JUNE 3, 1943,

Gate
Locality Collected THox No. iflost Tree Contents

C. Dunlop

Peapdsle Hay 19 74254 Jack pine fncicsed twige heslthy.

D54, T30, R2OWPE founde.

Lo insects

LGG




ARITONA FPORESY

SIIVICE - WESTHRE

POREST INSICT SURVEY BT

I3 Hs2

At Rt L

Fo
FER Y it

Dete
Collector Lovallty Collected Hox No. Host Trao GContents
C.i. Patterson OGrandview July 1% 74388 Spruse I gail 11942; of the gpruce gall
Bl 3-dT=04% E;miu, &éai“a@ ghnietis L.
& &uﬁit% of Slignoretis apilile bug,
”ﬁaretii “liel;
L sk { ~barred cilck bLestle,
i:iﬁi.&iﬂ.ﬁ g ) i}la &r&c*;
z muiﬁé, f@gzﬁa§tﬁra Biis}
1 adult of & lanlern bug, Bpiptera
ED .
C.H. Fatterson Grandview July 198 74586 Jack pine 1 femals scale of the Jack pine
3 Wole Dot $00

tortolse Bcalse, Tousevells sy.,
1 adult of Signcorei’s spilile bug,
ﬁg ropnore slenoreill Fltohs

L oagult of a § ant bug, firié&& .




HAEIT 2 ?é}ﬁﬁg? CSERVICE - WHSTLHE D15 f{:{{?

f;iz {f AU *Esf 1"‘:}1; l@égt

3
Collegtor Leculity ;oliescted Dox Ho. FRost Tres _ Contents

Hy Eslson %*%~lgﬁ@¢ais Auge D 4B doruce Hothing fownd in Lhuis sample.
Chispmal ‘ i@& *
TwD &7 g 1804

C.H. Patterson lGrandview Aure 21 SEATS Sooteh i sdult ol a ﬁ“&ingQ, Aradidaee sp.;
ot R LY A pine 1 sdult of & prilelouse, &G fﬁiﬁ&a
B
Cells Patisrson Lrandview Aug. 23 YERGY Jack pine Hoeedies besring s stickiness which
B o) S=ET7-24% uasuelly sccompanies ile aciivity of
seale insectis;
i sdult of & s=ell leafl-bestle,
Clirysomelidas 55e;
aduit of & lesi-bus, Eirldse sSD.
R« Helson #innipegosis  Aug. 29 TARED ®hite o insoels Tound 1o tbls sample.
Bhannen 18, L rUCE
Zec.S, Two.4d,
R.8
Fo inrie reieking Bug. S BTR39 Jack pine 1 lsrve of the green sprute looper,
Seniolilisea oranitaty On.
JeWs Thompson  Haleking Aucre 31 ETBEE sk pine 1 larvae of the greorn-hesded apruce
f}aeﬁ vins sawlly, Flgonans M wmoekil Cress.:
ﬁwe, THp a4 D, g adultd of & [ireliy. Lucidois
keﬁ.# sHa 267 3. COTruBca 3a8Y.

e




MARITORA FOREST SERVICE = WESTERN DISTHICT

PORERY INSECT SURVEY REFORT SEPTE¥DRER 1-70, 1943,

Date
Collector Locality Collected Hox Ho. Host Tree Contents
s Clee Hinltonas Sept. 21 T4RI2 Jack pine Buds enclossd did not loeck
Frovinclial lend, girong. TIrses of this size
J6C B F0~13, will ve oveprmaiure for aost
sites unless decidedly well~-
favored in oihé&r says.
A Few [omale scsleés of the plne
ngedlie zcmle, Phenscaspls
pinifoliae Fiteh.
He Clee #¥initonas Sept. €1 4233 Soruce Several [emsle sceles of the

Provincial land,

zy £3 ey v
s&ﬁﬁ‘nlﬁ“g ""’2:3«

pine needls scale, Phenacespis
pinifollae FPiteh;

i odd gall of the spruce gall

ephid, Adelges sp.:

The olight amentloned mizht he

due (o tiw spruce nesdle rust,

Chrysomnyxs 5p., bub no infeeted
ﬁéﬂ%ﬁes were found in sample.

066




Collegtor

LUONE FOREST SHEVICE - KAS

Tl
5 A%

JISTRICT

FORRIT TLSLCT SUNVEY REPORT UP TO JUNL D, 1843,

Dats

jotalily Lollugted PBox How

Host

Cortents

2
Z5 &

£
L3

FEe Y arals
52 3 g N

Coopsr,
Brlmonds,
Durns

Moosehorn June 15 TE554
i Hoartin
Uiste,

TEL,RO%,

Ping Felilis Tune 16 TE411

catlish Crsek,

£ AT gy
Dh L e gAY

?44- jom «‘}"1 ?" E:f;sr

Lac du Denet June 16 55465
Long Leke,

%Q;gi‘l :'.:”, Egs

mouth '

Haunlisotagen 7.

%
L=y

pine 1 1242 {eapty) e

Tauaracy

& e a8 of Lbe Jeck
ping budworm, Cscoegla fumiferans
0leite '

» dead "lhousend-legoed
{miilepeade) , Lz
+ BAUlt of the O
beatle, rudius triucdalatus Rand.:
1 adult O & Smeil Tireriy,
Lamzyrldae s

: Lol a ssall weevil,
Curcullonldec sp.3

L adull of & click bestls,
Diaterides sp.:

1 adult OO another ¢lick beetlle,
srobably Ludlus splendsng Ziez.

% sdulls ol an amxbrosls beells,
SCOlrLiuBe 854
& Bl - & bLark besile,

B}
L & darkiing heetle
\scavenzers), Tenebhrionidae sp.

& larves of ihe bDlmck~hesded budwors,
LUIONEE VATIane Fein.;

I chtosy of 2 small =oth,
iioroleploonlers 8p.;

i rarve O UhE Tollage veriety of the
SPrUse cone worm, Dlervoiria
repleulella Ori.;
i prepupa of 6 elisbing cutworm
?ﬁiﬁgﬁd&& 8.3 iEay bE Eplzeuxis o5

americelis S




Cellsctor

X

OrEgd Servics -

EALTERN DISTRICT

Comtents

A. ¥g if?g

DeBe Loopsr

SOOI YEBTST

Late _
Loeslity Col. scted
Ginnlpeg June =3
Spearhill
himhiﬁﬁa Jung 235

:ﬁi -« Swmy t}}

af Boogohorn

Jans Bd

eC du Domnst June
Eag}ish Lrook
falp Depth ¥n,

2"3 g}.?"‘“&-,}““dms

o)
&

Jack pine

Ja&k gina 1 inciple %t'ﬁaéa4é,'a&agﬁiai$,

isrve ol the gitoh ﬁﬁﬁﬁl@‘ﬁ@ﬁﬁ?,
Fetrove &.bie&**taﬁg nsck.,
&-ﬁg@@hﬁ 5F BhE of The pine aspittle
28y Aphiroshors ﬁy;s
iiing of pinee, partieularly
Jeck, 3ceteh snd loduepols trans-
plants is ff@guﬂnﬁ¢? aauﬁeﬂ by the
above Inssct.

L very smull larva of s leslf-rollerp,
Tortrigidae 8ps;

: arvas and o propupkas {(cocoons)
of the forssl tent saterplllar,
¥alzoogone Jdlssteia Sln.

23 larves of the Jack plne udworm,

ﬁacsﬁaia Fumilerana Cl&m‘,

s dead larvas, very young, of Busae ;

f f&gaia stales of the ?iﬂ% neslle
WEle, Phwpgcaspla pinlfolise Fileks

i imrve of tue black-hesded budworm,
raronga varigsna Ferna.}

L oLESVL 0L a climbing culwornm,

£ m&i,;, HKENLG8E Ble] H

< ~arvo ol the hemlock loopor,
m&lﬁ)&ﬁ riscellarig One:

T Larve of the dotled line peometer,
rrotoboarsds poreelsria Gn.

(G HC




HANITOBA FPOREST

PVICE - EASTHEHN DIS

SRICT

FOREST IESECT SURVEY BEPONT UP TO JUHE 30, 1943,
Date
Goellector Locality Collegted ‘ox Ko. Host Tree Contents
D.%. Coopar Lae du Jonnet June £5 £7832 White % lapvee of the green-iesded apruce
¥outh of Spruce sa@flg, Flikoneme dimmookll Cress.
®aniplpgow H., 1 larva Or & Srey suruce tussogk
TUD 0= 08 moth, Olene plegists Blk.:
1 prepapa of %Eg TIF tortrix,
Tortrix packerdlans Pern.:
¢ lervee and 1 pups of an aphid-
yropldas sp.e;
: .i e Z=barred click
beetle, Ludlus mropcls Lec.:
1 adult oF the %ﬂr@ T 1miybird,
Clels plets Rand.
1 a5 :1% or & saﬁii leal-beecile,
Shggsta«li&ge B
Andy Blork Bissett P.l. June 26 4424 Delsam & I lsrvee of the gresn-hesded spruce
Se%. of Spruace @awfly, Pixonems dimmockil (ress.;
SBeresford L. Jack pine 2 sdults o ﬁ-gar?ﬁa elick

Folie » %?tggs

T prépupa of & 100587,

bastle, ahﬁiﬁﬁ SrODOLE LEC.:

1 adult of & very smedl click
veetle, Elsteridase ap.;
1 larvas © 2 JrC¥ pine budwore,
Gacoscls fumilferens Clem.;
Goeomstridee

5”’0,

5 larvae of s logper, decmetridas
sp. (msy be ssversl dilTerent kinds
feisd o rﬁguir& furiber feeding Lo be
BUPE }

x ;ag& of & moth, Xscrolepnidepters
Bire

666




HARITONS PR ST SERVIOE « ZASTERK DISTUICT

FOREST INSECT

SURVEY

AAPGAT UP TO JUNE 30, 1943,

Date
Collsctor Logality Goliected [ox Ho. Host Tres Contents
Y., Hardrop fiverton June 29 T430% Famarack 1 adult of the Duropean lareh sewlly,
Sec 20, Tup.83, Ppistichors erichsonii Hip.:
Riose 4. T bympis of a plant louse, Aphiidae
BD»
H. Fogock Flondeg June 29 GTG35 Jacyk pine 11 larvae of the Juck plne budworsy,
G B Gl Cacoecla [umiferans Clem.s
7 1860 LATrvee Ol Sgims )
1 desd nymph of & splitle~bug,
Aphrophors 8D}
i srepupa of & clicsbing cutwora,
Ihalaenidee S5.
¥. Pogock ¥lmmipeg June 26 74404 Tamarack 1 larva of a jooper, Cecueirlidas £5.3
SeBel3=iE,., i prepups of & clisbing cutworm,
Duchan. Prnaleenidae sp.3
T heiry larve of & ¢limbinmg cutworm,
Fhalgenidae 8.
arve of the Buropesan isrceh sawlly,
rrlatiohore erichsonil Hipg.s
arvae of Harlalt?s larch sswily,
Anoplonyz laricls Zarl.
Holis Kendrid “hlitamouth June LB 4417 Juck pine 2 larvae of the Jeek pine hudworm,
B5gm1dm3 Cacoggle funifareans Clem.;
£2=1 508, % dead l8rve Ol Saos.
A, Palyk Hoogelhorn June 29 74852 Tamarack L 1 adult of the white pine wesvil,

TEp.26, R748W
W.of Moosshorn

Spruce

Flssodeg strobl Feck.;

tamerace Lerzinais allected Ly Lhw

ege~laying of the Temsle Buropean

larch sswlly (pristiphors erichswnil

Hige Y-
e




Gollentor

_Logality

HANITOLA PORESYT SEAVICE - BASTERE DISTRICT

POREST IRSECT

SURVEY REPORT JULY 1-31, 1943.

Date
Coliected

D0k EGe

Host Tree

Contents

Je Fokindevich

g

¥okindoviash

Pine Falls
5tead,
B815w17=-8E,

Fine Palls
F9=1%=8E

July 6

July 7

14409

74410

Jack pine

Jatk pine

28 iarvees and 1 pups of the Joek
pilne budwors, Caccecla fumiferane
Clem,; o

i dead larve, 1 Injursd pups and 1
abortive sups of same;

£ rarvae of 5 parasitic wasp,
itopleatlis sp., larval parasites of

he above;
35 desd nyzmphe of & splttle bug,
AphronLora 8.3

arva ol & looper, Cecmetridas sp.j
1 larva of ithe grey spruteé LusSSOLSK
Boih, Glepe plagieba Wik.;
S oadults ol the apple ladybird,
Anatis amli Say;

< pyapns ol a true vug, Huaiptera
S soft-Lodled tieks, Arpgasidae sp.;
These sre uncommon and differ from
tie ordinary bard-bodled tiecks (wood
ticks) ehlefly by nob being Clat,
bul gleobulasr ilu shape. MHey Lave
dropped off a squirrel;

1 adult Fishily, Hexspenis sp.;
Loadali of & Jucewing 117,
Hemeroblidoe sp.

22 larvee of the Jeack pine tudworn,
Catoscia fumifersng Clem,:
3 injured LAaPrvac of 3ame;
1 nyaph of & spittie bug,

Aohrovhorea
BDa. ‘ ;

G



HARITOUA FPORBET SENYI

SRS e Ti

w - »&ﬂw... i i il

DISTHICT

SORLUT TUSSOT BUAVEY REPONT  JULY i~03, 1943,
Date
Colisotor Locs 1ty Collected DBox ¥o. Host Troe Contents
EaD» ¥ardrop Fivarton July 16 74403 Tamarack 57 sound and 15 injured larvae of
3L E=dE the Suropeen lareh sawf{ly
?riatinhﬁra erlcihsonll ﬁiﬁ.,
T very Smell LArve or the Jack pinew
spruge éaﬁ%srﬁ, Cacoecls fumiferans
Clem
Jells Inkster Hodgaon July 26 74418 Temerack U1 larves and 11 cocoons of tn
224,725, Earopesn larch sawfly, fristishors
H2%PE. '

eriﬁhaﬁnii ;ﬁg.,
arvae of “arlatits lurch sawily,
ﬁnqplﬁ:gw lariels Farl.

3
‘a’.




HANITORA TOREST SESYICH - EASTEAN DISTRICY

b

FOHERY IHBECT SURVAY REPORT ALOUST 1=, 1342,

Deate

Collector Louality Lellected Dox Xo. Hoast Tres . Conteuts
JuJi. Inkster Sodgson Auge 2 Ta4R0 Tamarack 10§ larvas snd 20 cocoons of ibe

%¥0. usrdrop

Je Eokindovich

Hal.e Eendrliek

BeC.22-24-1K

slverton Aue B

Five Pslia Auge 10

Delair
whitemouth Aure 14

Fm ] D U

T4401 Blm

T4412 Tassrack
Spruce
TE4415 Tamaracy

hurcpesn lavch sewfly, Pristlphors
grichsonli Hige;

waat larve of ssae;
1 lsrva of dariattts lavch
Anepionyx isriels Yerl.

aawily,

& large ssapling of larvse of tie
iﬁli welworn, Syphantria textor
dsrris;

i larva of s lcoper, Geonetridas ap

7 deaed lsarvee and 1 cocoon of the
Buropean lsrcn sawlly, Pristichors
erichsonil Hig.g
> S8 sarvae of the green larch
looper, Sewlothlsa G-meculsts Paekag
i Bymph 6I% sdaua b ol the modest
soldler %, (predaclicus), Podisus
modestus Dell.:

nesdies inlested slth the apruce
ceedle pusi, LIy sonyXa sp.

< degd iarvae and I cogoon of th
muropesn larch sawiliy, Pristiphors
srichoonii Hig.

LG



MARITODA FOREST SERVICE - BASTERN DISTRICT

FOREST 1KSECT 3URVEY REFORT SEPTEMBER 1-30, 1943,

Date
Colliector Locality Collected Pox Ko. Host Tres Contents

JeH, Inkster Hodgson Bept. 15 74419 Tamsrack 121 sound cocoons of the Supe
' S6Ccl.11~8%9~1F. opgan larch sewfly, Pristishors

erichsonii Htg.;
T COCOORE LEAring emerzence
holes of & sasll parasitic wasp,
Chaleidee sp.;
Z cocoons thet had been eaten
out by mice.

G

3
L

8




YRR ke CEteRr feTre "

TEETIENT UM pR 2 afqman Ty oty et RS Tl
Pl g i G 4 wPiIL W dnf LSRR ot lided 3."&2‘:&, ,&a}‘wj.séc

Tty
locality Golweted Tox Ho. Hont Tres cunlents

Yorker July 13 SHB3L Ipruce Ho insecis found In ihis sasple.

L B T
B e e R Y

G

1

b¢
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SASEATCHEVAN DEPARTHERT OF NATURAL RESOURCES -« REGIRA Di3TRICT

FOREST IRSECT SURVEY REPORT SEPTEMBER 1-20, 1943,

Date
Collector Loecslity Collsected TDox Bo. Host Tree _ Contents
- A.d. Colguhoun Hapls Creek Zept. 1 Speclal =e—eeeewe 1 adult female of & parasitiec

wasp, &n lchnewon Ily,
Ichneum&niﬁaa SPe

i 7T¢




Collecton

*

F“ £5 T =y ¥ FRLETEF 4 3 Rl e ] Al LT T OB ESTEER PL T ANImEe =
Mﬁiﬁi{;?&fii"gﬁ ‘ ? ,i. LA ;"?s.b ;.sifaﬁ@ ii.z.nsn}igwuul dlE S u&,,%%{z £ 3“@3‘} ;fiuii 5 Aok i Tid, ﬁ?
15 =g k1 Ei L G R s i T LR S e X1
S e 1S ToSUnvHE TRB LT LY 1w 1& 15 T

Jitnality

éﬁi‘&azﬁé_

Tox Mo,

mat Tres

Lontents

hJ.E, Howlsnd

Toreh divarp
Srasey Leke

5%}3-, LeBe 4
of 15-54-15-2.

July 14

87031

khite
B5TUCe

Hwsarous sdults and gelle {caused
Ly Peeding of young) of o gall
aphid, k,raa;am};;f; tie spiuce gall
‘.i,;zﬁ 4, Adelres &bim;.‘_s Lowl

2 doad Tervee m. the yellow-headed
sprute sawily, ?ﬁﬁ&:ﬁ gloskengls

4 %o,
Hixlie

e




SASEATCHERAY DEPATTHONT OF HATH - HUDSON BAY JUNCTION DISTRICT

FTOREST IH0 0T 3 JILY Je3l, 10335,

Date
Collaetor Lessilty Loilgeted SHox He. lHost Tres Contents
¥«Ds Banders fndsayour July 1o 14787 Spruce lsrvae of ithe yellow-bsaded Boruce
L D=5 awl 3* fikonens alaskenals Hoh.;
end. i ﬁﬁ ol te pine Lairastresic,

;,amalm A% ¥ ’emn Gclariil Fravial
L Dearing evident? of mining.
el zs&gtg iﬁﬁﬁﬁt

A O %w%f& k3

¢a




SASEATOHERAN ONPASTHNLTD OF EATUSAL RESOURCES = BUDSOH PAY JUECTIOR DISTRICT

COREST IHSECT SURVEY REPORT AUGUST 1-31, 1943.

Date
Gollector Locallity Loliected UNox Ko. Host Tres Contents
C.R. Christie udson Bay AuZ. 21 E7030 White Twigs Infected wiih the spruce
Junction Spruce needle rusi, CLIysomyxe Sp.

TWr e 74 ,REU Y,
glong Eo., @
iwy.

H7d




SASEATCHERAR DUPATHINT O HATURAL RESOURCHS - BUDSOK BAY JUNCTION DISTRICT

FOREST IRSECT SURVEY REPORT SEPTEYRER 1-30, 1943,

Date
Coliecior Locallly Collescted 7Rox Ho. Host Tree Gontents
Te ¥o Shannon Hudson Bay - e b. BE T4THE Tamarack 11 dead lsrvae of Zarlatt's

Junetion larch sasfly, Ancpionyx
iaricis ¥awrl, '

¥¥a




SASEATCHEWAN DIPARTHENT OF BATTURAL RESOURCES - ¥MEADOW LAEE DISTHICT

FOREST INSECT SURVEY REPORT UP T0 JUNE 30, 1943.

Dale
Collector Loceliity Colleeted Dox Ko. llost Tree Contents
4. Barnett Glaslyn June 22 74909 Enlte B9 lsrvee of a lesl-bestle, prob-
Twp.51,R1€,%7.

poplar sbly P":;tad%%;a BDs}
1 adult of same.

CFe




SACEATCEENAN DUFARYZENT OF HATURAL RESOURCES - MEADOE LAXE DISTRICT

FOREST IS HCT SURVEY REFORT JULY 1-31, 1943,

Date
Gollasior Lecal ivy Coliseled Box ko. Host Tree 7 Contents
ReTs Pike itgadow Lakse July & T4E65 White 4 larvae of the yellow-headed spruce
sprUcH sawily, Plkonoma alaskensis Roh.
Ha+T. Plke Yeadow Lake July 12 74367 ¥hite fumerous adults of the balsan twig
BsoTUGCS gphid, Hindarug abletinus ¥och.
F. Bltehell Loon Lske Julyr 16 4936 Jack pine 2 nyuphs of & plant louse, Aph!iildse

F. Hitchell

PRt S S €Pe3
numbers of psedles showling Fungous
iwrust} discaae.
Loon Lake 1489357
I lBe2E-3

July 1% Spruce 4 larveae of the green~hesded spruce
sawlly, Fikonema dlamockil Cress.;
1 dead 1leTVe OF the yeLlow-headed

apace sawlly, Pliondas slasiensls

Hohe

9¥c




SACSFATCHERAL DEFARTHENT OF HATURAL RESOUNCKES ~ HMEADCE Lﬁ&ﬁ DISTRICT

FPOREST IESECT SURVEY HEPORT AUCUST 1-31, 1543,

Late
Colisctor Jiucality Coliscted Rox Ho. Host Tree __Ceontents
HeCHigman Green Lake Aug. 4 74026 ¥hite keedles sifected oy the s%ruﬁa

sSprUce necdle rust fungus, Chr?ﬁamzza sy

LVg




19435 POREST INSECT SURVEY REPORT

FINNIPEG LADORATORY

Date

Collsctor Locallity Collected Box Ho. Host Tres Contents

H.A. Richmond & Hawk lLake, April 20 Spscisl White 1l larva of the dotted line geometer,

R.R. L& jounse Ontarioc. Spruce Protoboarmia porcelaria Gn.

H.s. Richmond ¥cXay Lake, Hay 27 55872 Balszam 1 larva of the fir tortrix, Tortrix
Ontario. Fir packardiana Fern.

{Hear Jerald-
ton)

H.4. Richmond White Lake, Hay 27 55874 Dalsanm 1 adult of & ladybird, Cleis plcta
Ontario. Ramd.;

{P.0. Rosa- 1 dead larva, besring the cocoon
port) of & parasite (Ichneuwmonidse) which
North of had emerged from it. The larva is
Heron Bay. the grey spruce tussock moth, Olene
plagiata Wlk.

Dr. C.E.Atwood White River, ¥ay I Speclal Jack pine Sample of Jack pine bearing evidencs
Ontario, 5 of defoliation by Caeescia fumiferans
miles west of Clam. A few necdles e ted mining
station. activity which may or may not hgve

besn due Lo the budworm 1lervas.
Sample carried an ¢ld pupa skin of
the budworm.

A nunber of r&sinﬁinhabiting larvae
of a moth, ﬁlsrslfpide tera sp.;

Z pupsae liberae o

¥icrclepidopters sp.

8o




1943 POREST INSECT SURVEY REPORT

WINRIPEG LABORATCRY

Date

Collector Locallty Collscted Box Ko. Host Tree _ Contents

R. Darker & Grounds June 10  Specisl Ornemental 47 larvae of the forest tent cator-

L. ¥usiard shrub pillar, ¥elacosoma dissiria Hbn.

R. Barker & grounds Juns 14 Speclal Bsalsam ¥umerous nymphs of a plant louss,

L. Mustard Aphiidas sp.:
3?135?53 of an aphid eater,
Syrphidse sp.

Rs Barker & Grounds Jure 17 Speclal Ornamental 1 mele and 1 femals of the yellow

L. Muastard shrub woolly besr, Diacrisia virginica Fab.

L. ¥Mustard grounds June 18 Special DBalsam 1 cocoon of & parasitic wasp,
Braconidae sp.

1. Muatard Grounds June 1% Special Osk 1 larva of a cliabing cutworm,
Phalaonldas ap.;
T adult of a cransfly, DPipulldsae sp.;
1 adult of a June~bug, ﬁieﬁefggzg apf;
2 nymphs of a leafhopper,
Cicadellidae 3D

R. Barker grounds June 22 Speclal Qak, 1 larva of a zawfly, Tenthrediniiaee

, Poplar, 8D«
Hazel
L. Yustard grounds June 22  8pecisl Balsam 1 larva of a lesf-roller,

Tortricidae sp.

-~
%

6¥



Cellector

Locality

1945 FOREST INSECT SURVEY REPORT

WINNIPEC LABORATORY

Date

Collected Box Ho. Host Tras

Gontents

H.A. Bichmond

H.A. Rlchmond

R. Rarksr

R. Barker

R. Barker
Ha Baz’kar
R. Barker

Ha.A. Richmond &
R.R. Lejeuns

Sandliands, 5
miles up
German Settle-
ment Road

Headquartiers,
Bendilands
For. Rassrve

SOrounds

Grounds
Grounds

Grounds

Grounds

Hawk Lake,
gntario.

June 23

June 23

June 24

June 24

June 27

Juré 28

Juns 29

30876

Specisal

Speclisl

Special
Speclal

Speclal

Special

Spscial

Jack pine

Jack pinse

Oak

" "

Hezel

Oak

Poplar

Jack pine

A sample of Jack pine twigs vearing
evidence of marked total defolimtion
of ¢ld needles. Sample contalned a
iarge number of needles exhibiting
frulting bodies of a needle fungus,
and others apparsntly bearing fmmat-
ure fungsal lesicns.

A large number of larvae of the Jack
pine pudworm, Cacoecla fumiferans
Clem.

1l pupa of & legsf-roller, Tortriclidae
8D«

1 larve of & looper, Geomeirides ap.

1l larva of s c¢linbing cutworm,
Yhalaenidae sp.

1l larva of & leaf-roller,
Toriricidae ap.

1 larva of & climbing cutworm,
Phalasnidae sp.

1l larva of & shoot-moth,
Olethreutidae sp., may bs the webbing

spruce ieaf-miner, Tamla slbolineana
L.

(96




Collactor

1343 FOREST TKSHCT SURVEY REPORT

WINNIPEG LABORATORY

Contenis

H.A. Richmond

R. RBarker &
L. Bus tard

R+R. Lajeuns &
¥.B. Rablkin

H.A. Richmond

Date
Locelity Collected Box No. Host Tres
Spruce Woods July 2 55880 Wnite
For. Ressrve Spruce

Crounds July 6 Specigl ewmm—amo-

Mile 2 betwesen July © Special Bglsam -
Hudson & Sicux Black
I.;ngﬁut’ Onte. Spruce

Townslte Mclesod July 12 55878 Jack pine
Cockshutt ¥ine »
Geraldton.

8 larvae of a wasp, Itopleciis sp.,
parasite on larvas ol Eﬁa BpruUCe
budworm, Cacoscia fumiferggghslam.;
1 cocoon of & smel) wasp, Braconidase
8p., probably Weleorus sp.:
1 pupa of a leal-ro.ler, provably
the fir tortrixz, Tortrlx psckerdians
Fern.;
2 twige Learing unemerged galls,

probably Phytophags piceae Felt.,

€ larvae of 2 species of looper,
Geomatridae sp.;

1T 2dult ol a stink bug, Pentatomidae

S

514 male and 892 female pupse of the
spruce budworm, Caccecis fumifersna
Clem. H
28 pupse and 7 larvee of s parasitic
L1y, Tachinldse sp., parasitic on
the above;

ADDITIONAL HATERIAL INCLUDED:

1 larva and 4 pupae of s parasitic
wasp, Ulypts sp., ex C. fumiferana;
3 pupaeé o§ the spruce cone word,
vioryctria renieulella Crote.

£ larvas of the pitch nodule maker,
Pstrova albicapitans Busck.;

Chiorosis due to sSmelter smoke not
very extensive.

166




1943 FOREST INSECT SURVEY REPOR?T

WINRIPEC LABORATORY

Date
Collector Locaiity Collected Box Ho. Hest Tres Contents
H.A» Richmond Townslte July 12 87570  Poplar Primary cause: a gall-forming mite.
Mcleod- Also present Marssonina? populi
Cockshut t {(Liv.) ¥agn., & leal-spot .
Hine,
Geraldton.
F.B. HRabkin Hawk Lske, July 13 Epecisl Spruce 3 larvae and 1 injured prepups of
Ontario. the black-headed budworm, Percnes
variana Fern.
P.B. Raokin Bawk Lake, July 14 eoecial Bsaslsam 3 larvae of the blsck-leaded budworn,
Ontarioc. Black Psronea g%riana Farn.;
Spruce 1l larva of & looper, Hyctobia
. limlitarla Wlk.:
T 8Ickly larvas and 7 cocoons of the
green-headed spruce sawily, Plkonema
dimmockil Cress.; -~
1 large dipterous coccon, possibly
8 sarcophagld;
& pupee of a smell looper,
Gaometridse sp.;
1 adult ol & tarnished plant bug,
P.B. Rabkin Hawk Lake, July 13 Speclal Jack pine 137 mele and 87 female pupse of the
Ontario. Jack pine budworm, Cacoecia

fumiferana Clem.:

T &duit oI the Jack pine budwornm,

Cacoscis fumllersna Clem.;

i pupa of a parasitic fly, Tachinidse

8p., parasitic on the abovs. )
)
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Collisctor

ILecallty

1943 FOREST INSECT SURVEY REPORT

WINKIPEG LABORATORY

Date

Ceollected Box Fo. Host Tree

Contents

R«R. Lejsuns

R.R. Lejeune

R. Barkasr

F.B. Rebkin

P.B. Rabkin

Hawk Lake,
Ontario.

Basawood Lake,
Bailey Bsy.

Lab. nursery

Hawk Lzke,
Ontarlo.

Hewk iL.ske,
Ontarioc.

July 15

July 16

July 16

July 17

July 17

Special Jack pine

Special Jack plns

Special White
Spruce

Special Jack pine

Special Jack pins

feransa Clem.

64 msle and 36 female pupée of the
Jack pine budworm, Casccecls fuml-

Keedls change is the result of
twig-borers; no fungus evident.

25 larvas of the yellow-headed
spruce saw{ly, Plkonema slasskensls
Roh.,

§9 male pupae and 4 msle sdultls,
78 female pupae and 1 femsle para~
sitlzed pupa of the Jack pine bud-
worm, Cscoscle fumiferans Clem.

66 male pupae, 6 male motha and 1
male parasitlized pups containing 1
Gipterous larva of the Jack pine
budworm, Caccecla fumiferana Clem.,
and 70 femalé pupRe, 1 remale moth
s 1 female pupa (bacterisl) of

Liie same;

1 larva of a crene-fly, Tipulidas sp.

3¢




1943 POREST INSECT SURVEY REP ORT

WIKNIPEG LABCRATORY

Date

Collector Locallity Collected Box No. Host Tres Contents
R.R. Lejeune Eva Lske, Ft. July 17 Special Jack pine 27 male pupae of the Jack plne bud-
Frances Diste., worm, Cacoecla fumlferans Clem.;
Quetico Psrk. 2 male adulls ol the &bhove:
14 femele pupae of the sbove;
1 female adult of the above.
R.R. Lejeune Hawk Lske, July 17  Spescial Jack pine 73 mele and 70 femsle pupae of the
Ontarioc. Jack pine budworm, Cscoscia
fumi ferane Clem.
F.B. Rabkin Hawk Lske, July 20 Special Jack pine 93 male pupss end 12 male adults
ntario. plus 1 dipterous mele larva and 1
injured msle pupa and 97 female
pupae and 3 female adulis of the
Jack pine budworm, Cecoecia
fumiferans Clem.
P.B. Rabkin Hawk Lsake, July 20 3pecial Jack pine 36 male pupae, 10 male sdults, €6
Ontarioc. femele pupse and 4 femsle adulis of
the Jack pine budworm, Cacoecisa
fumiferana Clem,
R.R. LejJeuns Hawk Lake, July 20  Specilal Jack pine 46 male pupse and 73 femmle pupsas
Ontario. of the Jack pline budworm, Cacoecisa
fumiferana Clem.
F+B. Rabkin Hawlt Laks, July 21 Special Jack pine B84 male pupas and 17 male adults of
Ontario. the Jack plne budworm, Cacoecils

fumiferana Clem.
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4943 FOREST INSECT SURVEY REPCRT

WINKIPEG LABORATORY

Date
Collectior Locality Collected Dox Ho. Host Tree GContents
¥.B. Rebkin Hawk Lake, July 21 tpecial Jack pine 135 female pupas, 21 female adults
ntario. and 2 dipterous pupas of the Jack
pine budworm, Crcoscla fumifersns
Clem.
R. Barier & 2 larvas of the Europesn larch sawe
L. Hustard Grounds July 22 Speclal Tamarack fly, Pristiphora erichsonil Htg.
R.R. Lajleunse Bawk ILeke, July 22  Speclel Jack pine 3 msle pupae, 164 female pupse, 1
Ontario. msle adult apd 135 female adults of
whne Jack pine budworm, Cacoscia
fumiferana Clem. .
R«R. Lejeune Hawk lLaks, July 22 Speclal Jack pine 66 msle pupas, 1 female pupa, 13
Ontarioc. : maleo adults and £ femsle adults of
the Jack pine udwom, Cacoecia
fumiferana Clem.;
i Gipleérous parsszite from the above.
R«R. Lejeune Hawk lske, July 22 Speclal Jack pine 68 male and 164 female pupse of the
Ontaerio. Jack pine budworm, Qaccecis
fumlfersna Clem.
F.B. Rabkin Sandilands July 26 73987 & Jack pine 86 male pupse, 96 [emale pupse, 210
Por Heserve, Speciel maelie adulis and 189 femsle adults of

Hanitoba,

the Jsck pine budworm, Cacoecia
furifergng Clem.;

o aiplerous larvse parsasitic on the
above

1 lsrva, 3 pupse and 2 sdulis of &
small parasitic wasp, Glypte 8p.;

1 larve of & small lesaf-roller, {\o
Tortricidae sp. A

by




1943 FOREST IKSECT SURVEY REPORT

FIRNIPEC LABORATORY

Date
Collector Locality Collscted Box No. Eost Tree Contenta
F.B. Rsbkin Lake July 28 73890 Learch S8 larvae anl 4 cocoons of the
Katherine, : Buropsan larch sawfly, Pristiphora
Riding ¥t. arichsonii Hig.;
Kat. Park, arvea Oof Marlatils larch sawfly,
Hanitoba. Anoplonyx laricls Marl.;

F.B. Rabkin

R. Barker

. Barker

Rlding ¥t.
let. Park,
vicinity of
Townaite,

Lgb. nursery

Grounds

July 22 74000

Aug. 23 Zpecial

Sept. 8 &pecial

Jack pine

Hazel
¥hite
Spruce

s - 40 Yl gy -y

4 larve of the green larch looper,
Semiocthl sa sexmaculata Pack.

55 mele pupee, 93 female pupae, 12
male adults end € female adulis of
the Jack plne budworm, Cacoecia
fuiferans Clem.;

10 cipterous pupae and I dipterous
larvae from the sbove.

1 larva of a woolly bear (tiger
moih}, Arctlidse sp.;
1 larve 0l & prominent, Schizura sp.

i larva of & prominent,
Hotodontidae sp.

9¢c




1943 FPOREST INSECT SURVEY REPORT

DRYDEN PAPER CO. LINITED, DRYDEN, ONTARIO.

Date
Collector Locslity Cellected Box No. Host Tree Contents
0.3, Jackson Lot 23, Con. July 17 74394 Jack pine 134 mele pupae, 106 remsle pupae,
10, Twp. of 1 msle moth, 2 female moths, and
Zealand. ¢ emerged Diptera of the Jack pins
budworm, Caccecis fumifersna Clem.
0.8, Jackson Lot 23, Con. July 10 743835 Jack pine 137 male pupss, 167 femasle pupae,
10, Twp. of 7 mele moths, 2 femsle moths, and
Zesland. 18 emerged Diptera of the Jack
pine budworm, Cacoecls fumiferana
Clem.
0.8. Jackson Lot 23, Con. July 20 74396 Jack pine 153 msle pupae, 163 female pupae,
10, Twp. of 5 male moths, 1 female moth, and
Zesland. 24 emergsd Diptera of the Jsck pine
budworm, Cacoecls fumiferana Clem.
0.5. Jackson Lot 9, CGon. 3, July 22 74388 Jack pine 35 msle pupae, 41 female pupae,
Tep. of Hutrile. S male moths, and 3 female moths
of the Jack pine budworm,
Cacoecla fumiferans Clem.
0.8. Jacksoen Lot 6, Con. 1, July 22 74399 Jack pine 61 male pupae, 107 female pupsase,
Tep. of Mutrie. 18 mele woths, 21 femsle moths and
7 emerged Diptera of the Jack pine
bvudworm, (acoecls fumiferans Clem.
0.8. Jackson Lot 23, Con.l0,duly 24 74400 Jack pine 36 male pupse, 109 femals pupsae,

Twp. of Zealand.

49 male moths, 44 female moths and
8 emerged Diptera of the Jsck pine
budworm, Cacoeclas fumiferans Clom.
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E3T THESECT 8

VY REPORT

ABITINI POWER & PAPER COMPAXY LIMITED, PORT AUTIUR, OFTARIO.

Date

gollector Locality follected Box No. Host Tres Contents

E.E. Berglund GeToF. Block July 16 74281 Spruce 1 larve of a ladybird beetls,
¥o. 1, H. of Gﬁceinﬁllidaa 8 e}

Porbes Twp. oi 8 click bLestls, ILudlus
glanaanﬁ Zisg.

Ae.ds Awden Kear Cooke July 16 Speclial Spruce S5 pupae and 7 moths of the spruce
Foink, sbout 3 Balosm budworm, Cacoscis fumiferana Clem.;
miles west of 1 injured pupas O Same;

Yirgin Falls, 3 larvae of & garasitiﬁ £ly,
Lake Nipigon. Dipteras sp.; presumably from 3
pupae of the budworm:
3 pups of & tussock moth, Liparidae
P
Re. Pikse Ombablke July 27  T4ET7 Spruce 1 larva of the hemlock looper,
‘ Ellopla fiscellarla Gn.;
T 2dult Of & zround beetle,
Carabldas s8p.;
& of & flat-headed horer,
Duprestis sp.
R« Plke Camp 5 Aug. 24 73188 Spruce 2 adults of the black sawy&r,
Tamarack  MHonochamus scutellatus Say;

1 sonlt of the wanikte pine weevil,
Plsaodes sirobl Peck.

T adult of & Ilat-headsd borer,
Dicerca tensbrosa Xhy.;

T adulf of & smell parasitic wasp,
mraconidae sp.;

T nymph of the common bedbug, Cimex
lectularius L. OO

0]
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194% POREST IESECT SURVEY REPORT

AREAT LAXES PAPER COKPARY, FORT WILLIAY, COHTARIC,

Dete
Collector Locelity Collectsd Box No. Host Tree Contents 7
¥m. Henderson Biack Sturgecn July 16  &67474 Bal sam 2 desd lervas of a climbing cutwornm,
Gon., “ircie Jack pine Phalaenlidree sp.; '
Creek ares. T Jesd Iarva and 1 dead pupa of the

Jack pine budworm, Cagoecia
fumiferens Clem.

6LG



1943 FOREST INSECT SURVEY HEPORT

Wasd. & O.R, CREER, HUDSOR, ONTARIO.

Datse
Collector Locality Collected Box Ho. Hosi Tree Contents _
0.R. Oreer Hudson, June 26 74138 Spruce 10 larvae of the spruce budworm,
Ontarlio, Bal sam

Cacoecla fumifsrana Clem.;
¥ile Post OE 1 dead Iarva of same, the appearance
of. of which sugpesis parasitism by
a speciss of fly.

[y d
]
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Collector

1943 FPOREST IBSECT SURVEY REPORT

RIDIRG MOUNTAIN FATIORAL PARK, MANITOBA.

Date

Logel ity Coilected Box ¥o.

Host free

Contents

R.T. Hand

J. Hyska

D«5. Binkley

J« Hysks

Sep.27-83-1% May 12

Tiison Lske June 23
BETES,
SRC. 1 9~25=24.

17«21-21%.P.%. Junes 27

S3e0.8-22~20 July 3

74826

74870

7TEi43

74871

White Spruce 1 larve and 2 cocoons of & needle- |

Tamarack
Spruce
Poplar

White Spruce
Tamarasck

Tamarack
Spruce

mining moih, Gelechildae sp.;

1 cocoon of & s8mell parasitic
wasp, Sraconidae sp. This ap-
parently sccounted for snother
cocoon of ithe above.

Bass injury probably due to bark
beetles or wood Dorers entering
trese after & ground fire had
weakened lts reslstance,

8% larvae of s leaf-beetle,

Chrysomsllidee sp.

2 adults of the 3~bgrred click
beetle, iLudius triundulatus Rand.;
& adulie of Lhe Z~Lerred olick
neetle, Ludlus propols lLec.;

1 adult DT Lho tlgsr ladybeetls,
Keomysia subvittata Muls.;

T adult oF & cadaice fly,
Trichopters sp.

1 adultof the Huropean larch saw-
fly, Priatiphora erichsonii Htg.
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Collector

1943 FOREST IKSECT SURVEY HEPORT

RIDI KRG MOUNTAIN RATIONAL PARE, MAXITOBA,

Lcﬂ&litg

Date

Collected Box Eo.

Host Tree

Contents

R.Ds MeKimon

D.E. Binkley

D.E. Binkley

TWp.23

S8Cl.25=-2l-21
560, J-21~20

58’2&'2&%.}? tzﬁ *

July 18

July &0

July 22

74844

74756

74759

Poplar

white Spruce
Ral sam
Tamarack

Bpruce
Tamarack

1 ¢ocoon of the forsst tent
caterpillsr, ¥alacosoms disstirias
Hbnag '

+ larva of a climbing cutwora,
Pnalaenidae sp.

22 lsrvae of the Buropean larch
sawfly, Pristiphora srichsonii
Htz. 3

£ cocoons of same;

1 larva of Harlatt's larch sawflly,

Anoplonyx laricls ¥arl.;
cocoon of a parasitic wasp,

Hraconidas sp.;
1 adult of a caddice fly,
Trichoptera ap.

20 1iving snd 30 dead larvee of
the Huropean larch sawlly,
Pristiphors erichsonii Htg.;

10 cocoons ol same;

1 larvse of ¥arlatil's larch sewflly,
Anoplonyx laricis Merl.;

I pups of the hemlock looper,
Ellopls flscellaris COn.;

i adult of = lanterm-~{ly,

Epipters sp.
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RIDING MOUNTAIN NATIONAL PARK, MANITOBA.

1943 FOREST INSHCT SURVEY REPORT

Locallity

Date
Collaected Box No.

Host Tres

Ccontents

J. Hyska

D.B. Binkley

Jd. Hyska

S¢c.2-22-25

July 2¢ 74872

16-20-19W.F.¥. July 27 74760

Silson Lake
Ares,
BS60.19=~22-05

July 31 74874

Temarack
Spruce

Spruce
Tamarsck

Tamarack
Spruce

73 larvae and 1 cocoon of the
Buropesn larch sawflly,
Pristiphora erichsonii Htg.

8 dead larvee of same:
1 larva of Marlattts lgreh sawily,
Anoplonyx laricis Harl.

1€ larvae of the yellow~hesded
spruce sawlly, Plkonems slaskensis
Rohi.;
1l larve of ¥arlstt's larch sawlly,
Anoplonyx laricis ¥arl.;

59 %arvae ol the muropean larch
sawfly, Pristiphors erichsonii
Htz.

75 1lving larvae, 24 dead larvae
and © cocoons of the European
larch sawlly, Pristiphora
splchsonil Hig.:

arva ol ¥arlaeti's larch sawfly,
Anopionyx laricis ¥arl.;
1 larva of a Iocper, Ceometridae
8D .

-
1
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RIDIHG MOUKTAIE HATIORAL PARK, HANITOBA,.

1943 FOREST INSECT SURVEY REPORT

Date
Collector Locsllty Collected Box Ho. Host Tree Contents
J« Hysks Deap Lakae July 31 74873 Tamarack 33 larvee and 1 cocoon of the
Ares, Spmce European larch sawily,
Bec.,10~28~20 Fristiphors erichaonli Hig.;
T déed Lervae Of SAme;
4 lervae of ¥ariatifs larch sawflly
Ancplonyx laricis Marl.
R.D.¥cKimon Twp.22, R.22. Aug. 10 74843 Tamarack % cocoons of the Europsan larch
sawfly, Pristiphors erichsonil
Hig. '
J+« Hyska funn Lake Aug. 10 74875 Tamarack 30 cocoons of the Ruropean larceh
Area, sawfly, Pristiphora erichsonil
380 .0~228-23 Hige:
1 larva of & crane iy, Tipulidse
8P
D.B. Tinkley Lske Audy Zept. 17 67332 Dak Yumercus leaf and stem galls of

ogk, close toié%ghlhﬁlipa coalehs.
These are Cynlpid gail-wesps.

Qver 300 specles of such are known
to attack ocak.

¢




1943 POREST INSECT SURVEY HEPOR

PRINCE ALBERT NATIONAL PARK, SASKATCHEWAN.

Date

Collector Locality Cecllected Box Xo. Host Tree Gontents

E.L. Millard P.AJX.P. June 27 74626 Poplar 4 larvas and 12 pupse of a lesf-
Dist. &, beetle, apparently tho aspen legfl-
THp.S3,REW3NM. veetle, Chrysomela tremulias Fab.;

several dead larvas OF BS&me.

%. Anderson PeA+Pe, June 30 74659 Jack pine 1 badly damaged pupa of a climbing
18-53=-2%34. Spruce cutworm, Phalsenidse sp.

Xo evidencte of Inssct damsge on
Jack pine semple enclosed.

H+«BE. Harrison Twp.53,R363M, Juns X 74669 Spruce 1 adult of a stink bug, Meadorus
near lake lateralis Say; '
shore. aduili of 8 small oestle,

Colecplera sp.;

1 aauft ol the polished click
ceetls, Ludius nitidulus (Lec.);
1 gdult oF the Insldious click
beetle, Ludius insidlosus Lsc.

H. Genge Bast of Heart Aug. 18 55816 Spruce 1 adult of the large spruce weevil,

Leks,Twp .08 ,RBY
3M.

Oypomol lceus Del.:
TR e croina bastle, probe

R

ably Platynus sinustus Deg.

¢Y6




Collector

1943 FOREST IRSECT SURVEY REPORT

HUDSONIS BAY COMPARY

Date
Locallty Collscted Box No. Host Tree

Contents

Reg+¥W. Shaw

Eﬂﬁsﬁn HOPE’ TR T A A e o 67?02 T . S S AN

B.C.

1 adult of & long-horned borer,
Cerambycldas sp.;

numerous plant lice, Aphildse
8P s}

1 aéult moth, Lepidoptera sp.;
1 adult of a Rove Deetle,
Steph liniéas 8.

T scult of & firefly, Lanpyridae
8D.;

1 aéult of another species of
firefly, Lampyridae sp.

M

3
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1943 FOREST INSECT SURVEY REPFORT

DOTHER COOPERATORS

Date '
Colliector _Locality Collected Box No. Host Tree Contents
Department of Agriculture: Censda: Fleld Crop Insects.
Dr. R.D« Bird Wimnipegosls, c.July 3 Special Aspen Injury to aspen leaves, Primary
{Brardon) Manitoba. causs: gall-forming mite. Also

Department of Agriculture: Canada: Plant Protection Servics.

D.J. Petty - Aug. 19
{(Ft. w111lam)

Special Spruce
Aspen

present, Marssonina? popull (Lib.)
ﬁagzh, & LQ&E"'S?QE .

1 larva of & sprucs looper,

Bupithecia sp., possitly the fir
Encﬁ§orm, E. luteata Pack.;
1 pups of“?hehéina Bairstreak,
Incisalia niphon clarkii Frmn.;
pupe of a ellmving cutworm,
Fhalasnidae sp.;
adu. of the apple ladybird,
Apatis mell Say;
> & ts of more then one specles
of leaf-hopper, Cilcedellidae 8P}
= adults of & spIttle tugz,

Aphrophora sp.:
1 aEﬁfE of a weevil, Curculionidae

8D«
1 adwlt of a leaf-bug, Miridae 8p.;
1 adult of a flat-hesded borer,
Dicerca sp.;

T adult of & Py8my locust,
Acrydium sp.;

1 adult of & leaf-bestle,
Calligraphe sp.;

(Conttd)

LY96



Collector

Locel ity

1943 FOREST INSECT SURVEY REPORT

Date

OTHER COOPERATORS

Collegted Box Ko. KEost Tree

Contenta

D.J. Patiy (Cont'd)

Department of aAgriculture: Menltoba: Extension Service.

Jd«F. Mulrhead
(Holland)

Holland,
Banitobsa.

Individusls Cocopersting.

Dr. J.D. Grandy
(Loon Iaks)

Mrs. %.J. Dowler
{#imnipeg)

-

Tuxedo

July 3

July 10

July 16

T - E}_m

74935 White
Spruce

Special ¥hite
Spruce

4 adults of a flat-headed horer,
Buprestidae sp.;
1 §arva 8T an aphld-eater,
Syrphidsee sp.;

arva of a sawfly,

Tenthredinidae sp.

& large number of plent lice,

Aphiidse sp.;
adu of a small parasitic wasp,

Chaicideae sp., presumably from
e 8above;

1 nymph and 1 adult of & stink

bug, Pentatomidae sp.

1 cocoon of the yellow-headed
spruce sawflly, Plkonems alaskensis
Rohi.

Infested twig of white spruce
bearing & large number of femsle
scales of the pine needle scale,
Phenacaspis pinifolise Fitch.

Hany of LhLese scales bear ovidence
of parssitism by smell wasps.
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1943 FOREST INSECT SURVEY REPORT

OTHER COOPERATORS

Date
Collector Locallty Collescted Box Ko. Host Tree Contenta
Individuals Cooperating [Conttd)
HeC. Lillijard =ewwe- - Aug. 4 Special White Several larvae of the yellow-
{Arnaud, ¥an.) Spruce headed spruce sawfly, Pilkonema
Ash alaskensis Roh.;
numerous nymphs of 8 tarnished
plant bug, may be the ash leafl
bug, Keoborus smoenus.
R. Rannie 9 miles Sept. 6 epecial Choke- Fungus disease condition ceused
(Binscarth, north of cherry by the cherry black-knot,
Man .} Binscarth riowrightis morhossa.

69¢
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VIII. POST WAR PROPOSALS FOR FOREST IRSECT INVESTIGATIONS
IN CENTRAL CANADA

For the purpose of efficlent forest insect investi-
getlons in central Cenada, it is suggested that the entire
terrlitory should be set up as one reglon, the eastern ex-
tremity belng the Ontario-Manitoba boundary and the westem
limit the British Columbia-Alberta boundary, excluding all
territory contained within the National Parks of Banff and
Jaaper.

This territory would constitute a reglon and sub-
laboratories throughout 1t would operate directly under one
regional headquarters at Wimnipeg. While the functions of
such a reglonsl headquarters are given below in detall, it
might be pointed out that the setup as suggested 1s planned
to faclilitate research, with the elimination of as much of-
fice and administrative routine e&s possible from these sub-
laboratories. 1In keeping with this aim, 1t is therefore
proposed that central Canada be set up as if it were a single
province and there would be no provincial headquarters.

Each sub-laboratory would be directly responsible to Winnipeg.
It is felt that a provincial headquarters laboratory in these
provinces of limlted forest resources would develop an undue
smount of office and adminlatrative dotail out of propor-
tion to the work (This is discussed further under function

of reglonal headquarters). Hence, the proposal would place
yvear-round sub-laboratorles independent of one another and
directly responsible to the regional headquarters in Winnipeg.
In order to facilitate cooperation between ourselves and

the forest services concerned, the senlor man in each prov-
ince could operate as lliaison of ficer when necessary.

A, Divisions of Work
Tiree separate and distinct phases of work are pro-
posed: (1) Forest insect research, (2) forest insect survey,
and (3) shelterbelt work. The heads of each of these di-
visions would be located in Wimnipeg.
B. Organlzation of Territory

1. Manltodba

(a) Wimnipeg

Reglonal headquarters located at present University
slte. Its functlion would bhe:
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1. To plan, direct and coordinate all work undertsken
throughout central Cenada, thus making for efficlency and
the elimlnation of duplication. Since many problems are
comuon throughout the reglon, this is particularly im-
portant and seemingly indispensable during the establishe
ment of the organization.

€+ To summarize and analyze all forest insect survey
data and to maintaln supervision amd uniformity of pro-
cedure throughout the region. It 1s suggested that through
the construction of adequate cold-storage and incubstor
facilitles at Winnipeg, & portion of this type of work
could be centralized and handled by more experienced men
and better equipment than would be the case 1f such work
wore acattered throughout the sub~laeboratories,.

Se  To mailntain a central reference collectlion and
provide the majority of determinstions of survey material.
This, of course, requires the necessary technicsl personnel
but the eventual centralization of such specialists seems
of paramount importance for an effilcient survey organiza-
tion. The territory is large enough and the volume of
materlal should be sufficient to warrant such specialized
taxonomlsts as would be necessary.

4, To provide bibliographies and library facilities
as required by sub-laboratories from time to time.

S5, To maintain speciamlized equipment at one point
avallable for use by sub-laboratories, such as photographie
équipment, microtone, fleld instruments and many other
items that can be loaned throughout the reglon as occasion
requires,

6. To centralize a great deasl of administrative detail
and regular office routine so that duplication of work 1s
eliminated. The preparation of miscellaneous memoranda,
reports, statements as required throughout the year, monthly
accounts, end many otker matters of a routine nature can
be handled at one central point snd, by relieving sub-
leboratories of this work, the meximum of man-hours can
g0 into research problems.

¢« This is a part~
¥y ‘ g : & reserve wlll be increased

in size to several times 1ts present erea in the post war

provinelal program. The Sendllends Reserve will take in

all of the southeastern section of the province., An en-

tirely new forest service headquarters 1s to be bullt, its

location as yet undecided, but our station should be erscted
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on that site at thé same time as the province'!s bullding
program. This uilding should be sdequate to accommodate
4 or b men and there should be included an insectary.

A8 a subsectlon to the Sandilends, it 1s suggested
that the Turtle Mountains in southwestern Manitobas be in-
cluded. This is a relatively small region and could be
handled by the Sandllands laboratory.

{i1) Lac du Bornnet (3 y}. This station
would cover the Eastern Forest DiBtric of Hanitobaj 1t is
& large and important country and includes many tinsber and
pulpwood berths and the Plne Fells pulp mill., Lac du Bonnet
is also the alr bese of the Provineiel Alr Service and the
foreat ranger headquarters. Severel provincial forest re-
serves are plamned [or eastern Manltoba and these, together
with the existing Whiteshell Reserve could be handled from
this centre. Accommodations should be similar to those at
Bandilands,

sonal sub-laboratory).
Porest Service station at Clear Lake. Its location 1s sug-
gested adlacent to the Forest Service office bullding at the
old air base site, Its construction would be of necessity
log to conform with existing park architectupre. A bullding
to mccommodate ¢ men 18 suggested end, es well, en insectary
would slso be required.

This laboratory is the only one proposed for the
Western Dlstrict. Whether its activitles should be restricted
to the Netional FPark or whether 1t should cover s part of
the Western Distirict as well is a point to be determined,

For the present, however, it 1s suggested that the Riding
Mountaln station could handle, in asddition to the Park, the
Duck Mountain Porest Reserve. The latter is an important
timber reglon end the centre of the old Dominion Forest Serv-
lce experimental statlon at Singoosh Lake. In this comnec-
tion, the bulldings erected there by the Dominion Forest
Service are still in good repair end one of these may be
obtalned as a statlon in the Duck Mountains for use as a sub-
statlion of Ridlng Mountain. The remainder of the territory
in the Western District could be sdministered from The Pas.

WX atory)s This year-round lsbor-
il of the HNorthern Forest Distriect and

would include the Wimnipegosis ard Turtle Mountain area of

the Western District. The Pas would be a receiving station

for the forest insect survey for the narth. Office space

for winter use could be procured in the town itself but;

for insectary work, a location outside a short dlstance away
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might be of mdvantasge. This would requirc some investiga~
tion.

(v} Spruce Woods (Occasionsl sub-laboratory). A fleld lab=-
oratory Is proposed 1or LLE Spruce woods Lo be used as needed.
It 18 not suggested that this be manned a&s an annusl seascnal
centre, except when work so demands. Its location should be
in the centre of the reserve. A small insectery should also
be lncorporated in the plans for this reserve.

2s Sasksbtchewsn

(a) Prince Albert (Year-round laboratory)

Thls centrally located laboratory would serve all
of northern Saskatchewan and would be the receiving sta-
tion for all survey material. Thres ranger districts are
suggested, corresponding to the three forest districts:
Meadow Laite, Prince Albert and Hudson Ray Junction. Field
laboratories have not been proposed. One reason for this
is because of peculiarities of this country. Roads are
scarce and the clay soll makes car travel impossible after
even light rains. Field headquarters must necessarlily be
located on the spot where the work is actuslly in progress.,
For the tise belng, no permenent field stations are sug-
gested. A portable iype of field laborstory might be more
advantageous.,

(1) Prince Albert National Park (Seasonal 1aborator§§. This
19 suggested as a sub~stelfon of Prince Alvert, & ough 1t
might betier be classed as a separate unit in itself. The
problem of the Riding Mountain laboratory also applies to
the Prince Albert Park. As a sub-station to Prince Albert,
1ts personnel would move to Prince Albert during the winter.
Its location would be elther at the Parks headquarters opr

a8 distance from the townsite on lLake Waskesiu,

(b) Indian Head (Year-round laboratory)

This exlsting laboratory would continue with shelter-
belt work and would be the survey recelving station for
Saskatchewan shelterbelt regions. A sub-laboratory is pro-
posed in the Cypress Hills, which would facilitate work in
that section of the province.

(i% ngraaa Hills. This is a problem that requires con-
siderable thought before any definite proposals can be made.
The Cypress Hills is definitely a prairie forest and, as
such, has much in common with shelterbelt work. It lies
across the Saskatchewan-Alverta boundary, the grester part
in Alverta, but the rallway station and postal address is
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Maple Creck, Saskalchowan. The timber 1s pine and poplar.
The main forest service personnel sare located in Alveriam
at & Forest Reserve Headquarters. The problem is to de-
clde whether Cypress Hills should be a division of shelter-
belt wark, a sw-laboratory of Saskatchewan or Alberta, op
an lndependent station. For the present, it is proposed
a8 & subdlivision of Indisn Head.

S. Alberta

Informatlon on the existing Forest Service organ~
izatlion of thati province is limlted and, vbefore any concrete
proposals can be advanced, further investigation will Ve
necessary. The folicwing sets forth roughly the present
setup In ithat province.

The principal forest region extends slong the
foothills in what is called the Rocky Mounisin Forest Re-
serve, skirting the eastern side of Jasper and Banlf Parks,
south to Waterton Lakes National Park. 7There are two Forest
Reserve Headquarters, one at Calgary and one at Rocky
Mountaein House. A second forest reserve which projecis
into Baskatchewan 1s established in the Cypress Hille, with
a Porest Reserve Headquarters locasted on the reserve. Ad-
ditional to these reserves, are other forest arees 1in the
province, but they are handled on a much less intensive scale.
The accompanying map delineates these saroas.

As a tentatlve proposal, it is suggested that per-
haps two year-round laboratories be establiskhed, one for
the southern portion aend one for the northern portion of
the province. Locatlons are indelinite. It seems falrly evid-
ent that the southern laboratory should Le at Kananaskis, the
Dominion Forest Experimental Station, or perhaps at Calgary,
the rorest Reserve Headquarters. The location of the northern
lavoratory is indefinite. It 1s indicated for the present
a8 Edmonton, for existing Information does not permlt a det-
alled analysls of the sltuation.

(a) Southern Laboratory (Kaenanaskis or Calgary)

This year-round l1sboratory would handle the forest
regions from the United States boundary to the Saskatchewan
River. Two seasonal stations might be necessary, one at
Waterton Lakes Hatlonal Park and one at Rocky Mountain House.
It 1s suggested that the region north of the Sasketchewan
River ve administered from the northern laboratory due to
the fact that 1t ls accesslble by brench lines from the C.N.R.
which extend Into Lovett, Coalspur, Mountain Park, stc. A
seasonal station might be needed in the Porcupine Hills due
to the fact that this was, at one time, sn lmportant ares of
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logging. Conditlons and lmportence of this area at present
are not Xnown. *

(L) Horthern Leboratory {Possibly Hcmonton) |

This year-roundi laborstory would cover from the
Saskatchewan River north, including the northern and north-
sastern forest arseas, It would connect with the forest
areas of northwestern Saskatchewan, One or mors scasonal
stations might be required, but no estimate of this can be
given at present.

(c) Shelterbelt Laboratory
, A year-round headquarters far shelterbelt work is
proposed. This mlight be run in conjunction with one of the
other leboratories as a separate unlt,
(d}) Cypress Hills

This laboratory has been discusssd in connection
with Indlan Head, Saskatchewan, and, as mentloned, might be
a part of the Alberta or Saskatchewan shelterbslt work.

C. Summary of Proposed Organization

1. Bulldings

& Ysar-round laboratories

2 existing (wimnipegz, Indian Hesd)

2 to rent (The Pas, Prince Albert)

2 to build or possibly rent {(Southern
and northern Alberta)

8 (Plus) Seasonal field laboratories

8 to build (MANIT®A: (1) Sandilands, (2) Turtle
¥Mt., small occasional station,
(3) Lac du Bormet, (4} Spruce Woods,
(5) Riding Mt. Park, (6) The Pas;
SASKATCHEWAN: (7) Prince Albert Park,
(8) Cypress Hills;
ALBERTA: Unknown.)

10 (Plus) Insectaries

10 to bulld (MANITORA: (1) wimnipeg, (2) Sandilands,
(3] Lac du Ronnet, (4) Spruce Woods,
(5} Riding ¥t., (6) The Pas;
SASKATCHEWAN: (7) Prince Alvert, (8) Prince
Alvert Park, (9) Indian Head, (X} Cypress
Hills;
ALBERTA: Unknown. )
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2+ Transportation

1l Cars

(MARITOBA: Winnipeg 4, The Pas 1;
TASKATCHEWAN : Prince Albert 1, Indian Head 1;
Cypress Hills 1;

ALBERTA: Estimate 2J.)

19 Trucks

(MANITOBA: Winnipeg 2, Sandilands 1, Lac du
Bonnet 1, Riding Mountain Perk 1, The Pas 1;
SASKATCHEWAN: Prince Albert 3, Prince Albert
Park 1, Indlan Head 2, Cypress Hills 1;
ALBERTA: Estimate 6.)

Other Accommodations & Improvements

Winnipeg;
Greenhouse sattached to laboratory;
4-car garage with storage facilities
for equipment, canoces, etc.;
Cold storage facllitles;
Automatic stoker to furnace.

i, Personnsl

Xon-
Techniocal Technlcal Stenographers

Rangers

Winnipeg R S 1 ¢ AR & S - S
Sandllends eeesvssconenoscsceass Lovsossoessl
18C AU BONNGL seesvesssvcnsse Losresesesold
Riding Mte. Nat. PBrK sseevace Bevsssssnesl
Tm Pa& TER ST RO EE KSR TR 3.".",..’.1
Prince AlDert eevevevsoveceee Dasesssseselocevonceaseslocssne
Prince Albert Nabe Pa&rK ecceese Lovusssnssal
Indian Hﬁﬁd sososanranssvssnee Levnevesonrelovesossnsrselovacee
Cypr@&s Hillﬂ P FEBAEIEOIEREN O S 1¢0too¢n0t§1
Se ALDOIEE saewscrvsovsvsnnnsns Dsvasnsonnatossssasrasosolosnane
Waterton Lakes secessvoosnoce Lovsssvonseld
FHe ALDOILE vevssvsssseccsonons Gaasesnssesleionnessssnsslosnnne

TOTAL PERSONNEL ssvvvevnae 3 13 6

ORAND TOTAL: 56




MARITOBA

Faboratsry and Travel location and fopstruction amdl New
Tenure Proposed Personnel Equipment Territory Pacllitles Nesded
1 WINNIPEG 1 JHREGIORAL HEAD Car Location:Pressnt |{a)Oreenhouss
Year-round 2 .RESEARCH HEAD (zlso site (b} 4-car garage with
sssistant o reglon- storage space
a2l hesd Car {c)Hew insectary
Z.Hesearch worker) Truck, 2 (d)Cold storage facil-
4 Reaearch worker) outboards, ities
2 canoces.
S.FOREST INSECT
SURVEY HEAD Car
$.,F.1.8, laboratory
worker inm charge of
survey Winnlpeg
Laboratory.
T.F.T.2. Inscclary nan
877 .8. worker, mis-
cellaneous dutles
JSHELTERBELT HEAD Car
i0.3helterbelt worker
for ¥Manitoba Truck
11.Ferud stonographsr
l2.58s8b.8tenographer
2.SANDILAKDS l.00ficer in charge Located st pro- {a)}Pield lab. to =zc-
Seasonal {ressarch men) posed new Forest commodate -4 men
Z.Insect ranger. Zervice [Hesd- {viInsectary
&n assistant re- quarters. Terri- |[(¢}Smell station in
search man would tory southern Turtle ¥ountains
be reguirsd occas- Vanitoba, indud-
ionslly but could ing Turtle ¥ts.
be shifted {from
some other point. Truck

-~
hd

8Lc



MANITOBA CONT'D

Lasboratory and Travel Location and Construction and New
Tenure Proposed Perdonnel Equipment Territory | Facilitles Reseded
J.LAC TU BOMHET 1.0 5cer In cherge Lecgted at Alr {a)Field lab. liks
Seagonal {research) Truck Bese, Lac du Sandlilands
Zefsslatant worker Canos Bonnet. Territory {(b)Insecstary
Z.Inssct ranger Outboard castern district.

4, RIDIRG MOUNTAIN|1.00ficer in cherge Trudc Leestion:At (a)rield lab. tc ac-
EAT2T§AL PARK 2, rsalstant worker Dominion Forest commodate 4 men,
Seasonal JeInsect ranger Service Statlon. log construction

Territory slac sa regquired by Park
includes Dack {p)Insectary
Yountain.
5.THE PAS 1.0{ficer in charge Car Locetion in The {a)Headguarters rented
Year-prourd 2.As5sistant in charge Pag vicinliy. in town
of survey Truck Territory (b)) Summer iab. erected
TeAssistant worker 1 cutboard | norihern Torost in better location,
4.Insect ranger 1 canoe District, Por- probably Cormorant
cupine Mt. and Lake
Tinnipegosis areadi{c)Insectary ot sum-
mer station
C.SERUCE wO0Da No pergomnel. Work Locatlon: In {z}Filelid lab Ilor
Qccasional to be haniled by shift- centrs of cececupation as re-
ing men Irom other neserva gqulired.
stations as reqguirod. (i Smaell Insecltary.
O
-}
- il
] 1 i




SASEATCEEWAR

Laberatoery and Travel Location gnd Construction snd New
Tenure rroposed Fersonnel Bguipment Territory facllities Needed
7.PRINCE ALBERT | 1.0f{ficer in charge Car Locztion at {u)Towr: neadquarters
Y%er—?sunﬁ 2.Asslstant research man| Truck Prince Alnert. rented
de.Assistant research man Territory:Forest |(b)Insectary
4.A83lstant 1n cusrge of areas of norithern
Falale Saskatcnewan, in-
5«Fe1.8. worker ciuding Prince
6 Inssct ranger (%. of Alvert Park.
Jrd Herldien) Jeep In charge of sub-
7.insect ranger (%. of lab. at Park.
Jrd Meridien) Jesp
8.%tenographer pius 1 canod
& 1 outboard
-PRIRCE ALBERT | l.9fficer in charge Truck Location:Park's (a}Field lsboratory
KATIONAL FARX Z.Insect ranger fanoe neadquarters or for & or 4 men,
Seasonal Dutboard vicirty. 2ub- log comsiruction
station of Prince as reguired
Albert lab. {b)Small insectary
S.JINDIAR HEAD 1.0fTicer in ch&rge Car Location:Prassnt |Requirements not knownd
Year-round 2.4As8istant research man Truck site. Territory
Se.hsslstant in charge of sheltervell rog-
F.I.3. ions 4ir Sask.
4.7.1.5. worker Sub-atation s
J.Inssct ranger Truck Cypress Hills.
, G.3tenographer
10.CYPRESS HILLS | 1.0{ficer in charge Car Location: At Po- |{a)Pield laboratory
2.,insect ranger Truck rest Service (v)Small inseclary

Headgquarters.Sus-
staticn of Indlan
Heud .

08a



ALBERTA

(PROPOSALS IKDEPFIKITE UNTIL FURTHER IRFORMATION 1S OBTAINED.)

LaSoratory ernd Travel ocaticn and Construction and Hew
Tenure Proposed PYersoprel Tgulpment Territory Facilities Keeded
11.30UTHERE RECSI OE|1.0001cer in chargs Car Sub=-sitation nndsr [Inadequate informgtion
{(Kenanaskis ZefAgaistant work r tois Laborailory  |to formulale any Ze-
suggested) ceAssisliant in charge at “emterton Lakes [finiie proposals
™
Year-round of PJI.o. Park
d.Insect rano Truck
Leltenogrash
12.WATERTORE LAXES |1.00ficer in cliarge Car Sub-statlon unler Ditto
TATI QY AL PARK C.InsCCT TAnZeY Truck the above 1ab.
Segasonal Territory to in-
clule Forcuplne
Hilis to ,‘L.L&L&‘x.,?gd
13.H0NTE ﬁ?h “Ef 0% Car Scasonal statlons Ditw
{2” ontan or wvould he nsadod
soms Su., La’;}le Truck but knowledze of
lccsi’f:ima) Forast Cervice
opsanizstion too
vazue Uo st forth
Yruck prepcsals.
Truck
14, CYPREST BITIS
OO
3
Iaraming
| |
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IX. REPORT ON TREE INJECTIONS i
AS DISCUSSED BY A. WHITE, PORT ARTHUR. ) V
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. IX. REPORT ON TREE INJECTIONS
AS DISCUSSED BY 4. WHITE, PORT ARTHUR,

In the report that follows, the writer has endeavored
to set forth the main points of tree injection as proposed
by ¥r. Alexander R. White, Port Arthur. His objects, methods
and reputed resulis are given and the results of other workers
are compared hereln. (NOTE: Quotatlons made by Hr. White
are taken {rom typed manuscripts prepared by him and given
to the writer,)

OBJECTS

Mr. thilte sets forth four main objects for the 1@~
pregnation of trees with chemlcals:

(a) To enable the peeling of Lark to proceed throughout all
seasoms of the year. By his method, he claims, poles
could be peeled as easily in December as in June.

(b) To reduce the welight of tinber by 25% through the lower-
ing of the water content before cutting and, at the same
time fecillitating peeling, as in the above.

(e¢) To impregnate heart wood as well as sapwood with preserv~
atives prior to cutting, Application et present 1s sald
to be possible for poles of small sizes, es fence posts,
mine props, otc.

(d) To lmpregnate trees with chemlcals toxlc to insects, thus
killing those feeding on the foliage end, at the same tinme,
protecting the dylng tree from bark- and wood-feeding
insects until eventually salvaged,

METH ODS s

The method of Impregnation is the same in all instances
end 1s described by him as follows:

The tree is girdled by removing 2§ inches of bark.
A speclal two~bladed saw has been prepared for this purpose,
the blades being 2% inches apart and offset so that by thetime
the upper blade has cut through the bark, the lower blade has
cut 1/4 inch into the sapwood. A band of bark 2% inches wide
is then peeled away, completely girdling the tree, The pure
pose of this, aa recorded by Mr. White, ia: "First we require to
sever all conducting Iibres between the part of the tree to be
treated and the root in order that the root of the tree shall
live on unchanged. Secondly we make & saw kerf into the sepwood
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in order that our chemical can quickly enter the crude sap
stream. Thirdly we require a smooth wet surface upon which
to place our chamlcal." A crinkly kraft paper baniage 1s
put around the tree and sscured with a thumd tack. The chem~
icals are applied in the form of & paste and poured into the
girdled portlon until the bandage i1s full. The operation is
then complete.

It should be mentioned here that, fundamentally,
this method is a duplication of that used by Dr. F.C.Craighead
in the United States in 1937, whose work 1s compared later in
this report. Cralghead used chemicals in liquid form.

This being the method, 1t would be in order to con-
sider how the above mentioned objects are to be accomplished
and Mr. White's explanation of the action of the chemicals
employed.

{(a) Bark Removal

The bark removal chemical is known as "cambilcide,”
conslsting of 3 parts calcium chloride and 1 part sodium
chlorate. To quote Mr. White, "The chemical is quickly drawn
through the saw kerf into the upward rapidly moving sap stream
snd in a few hours has ascended to the tree top attacking
the crown buds, the source of all protoplasm end cellular pro-
duction® breaking down and destroying the cells so quickly
that the tree remains in the same condition as before treatment
began. Since one of the chemicals has a terrific affinity for
molsture and since transpilration through the leaves has now
been cut off and since the return of elaborated sap to the
roots has been prevented by girdling, the new cembium becomes
flooded with sap and remains so for many months. In about '
six days the tree 1s completely dead but preserved and 1t is
impossible for the bark to adhere to the sapwood.”

, Mr. White statea that this treatment has proven de-
cidedly effective and is already in gresat demand by pulpwood
operatoras. He claims outstanding success with this treatment.
This matter has besn reviewed Yy Dr., H.J. Brodie, Department
of Botany, and Dr. H.H. Saunderson, Department of Chemistry,
both of the Unlversity of Manitoba. Dr., Brodle has consldered
it from the standpoint of tree physlology. His concluslon is
that, 1f 1t worka, it does so for reasons other than those ad-
vanced by Mr. White. There 13 no evident logio in the statement

*Note: This statement 1s in error. These buds are not the
T sowrce of all cellular production. Even when these
buds are dead, the increment of the tree continues,
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that "transpiration through the foliage has now been cut off,”
and no apparent object in doing this, for he has previously
stated, "We require to sever all conducting fibres between
the part of the tree to be treated ard the root in order that
the root shall live on unchanged.” This I understand 1s so
that water may still enter the tresc through the roots. If
the operation of the crown 1s so completely parslyzed, there
is 1ittle reason to bhelleve that the root funotions are pro-
gressing unimpaired. Dr. Seandersonts only comment on the
chemical aspect is that the firet consideration should be a
determination of the fire hazard of sodium chlorate. This

is san extremely hazardous chemlcal to use in gquantity anywhere
and trees impregnated should above all be consldered first
from this standpoint. DBoth of these men find no loglc in

¥r. White's explanation of the action of his treatment in

the removel of bark. It should be definitely undersicod, how-
ever, that neither these men nor the writer discredit Mr.
White's statements on the marked "results®™ he reports. This
process may be entirely satisfactory in splte of Mr. White's
explanations and, if its removal of-bark 1s a fact, certainly
it warreants some intenslve study. I view the metter with an
open mind and have not been convinced that 1t does nor that
it does not work. It appears to be the most interssting of
his four objects of tree impregnatlion.

(b) The Application of Chemicals to Live Trees for Rapid
Bark Removal and the Dehydration of Standing Timber

The chemical used in this instence ls called "cambiclde
B,” the formula of which I do not know. It is an alkalil and,
a8 explalined by Mr. White, actas as follows:

e elaborated sap (downward flowlng) is slightly
acid and, by the use of thls chemlcal, this sap 1ls changed
over to the alkaline aside of the scale. Quoting Mr. White's
further explanation, "This change in pH value does not at
once kill the cellular 1ife of the tree but prevents cell-
ular multiplication without which there can be no new wood
developed or new ring completed during the season in which
troatment ms been made. It therefore seems reasonable thatl
we have graduslly suspended the law of osmosis by glrdling
and cutting the saw kerf Into the sapwood of the tree in
order to enter the transporation system within the sapwood
with ow chemical and we have not at once destroyed the
major cells within the tree already active (before ocur treat-
ment)s The needles remain green and active as long a8 the
tree can supply sufficient moistwre, therefore, when the
moisture content of the tree falls below the amount necessary
for the well being of the needles they will dle and you should
then have & tree 2 months after treatment but before cutting
that hes lost 257 of its wood water weight."
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He further stetes, "Since we have now introduced
an alkall into the sap stream of the tree it 1z reasonsble
to suppose we have now changed the oleo resin (e fat or
oll} 8o as to at least make it more water soluble then in
its normeal astate, so that the bark, notwithstanding that
we have dehydrated that portlon of the tree prized by in-
dustry should be soft and plisble and esay to remove.”

In commenting on the above, I find 1t ilmpossible
to follow the line of reasoning aes set forth. I have seen
no evidence whatever to show that the trees dled from any-
thing more than the effects of glrdling or that the loss of
water was as indicated by Mr. White.

(¢) The Chemicel Treastment of Live Trees for Wood Preservation

In the same manner previously mentloned, chemicals
are diffused through the wood end he clalms the treatment lsa
necessary only "two weeks previous to such trees or timber
being cut down by Lhe lumberman. This new process provides
a8 mothod for the chemlcal treatment of living trees of all
species." (Quotations and underlining are Mr. White's.Y
“%%Es Treatment 1s only intended for the time being to deal
with tinsbers that may be used in thelr round state such as
mine timbers, piling, poles snd fence posts. .+ A new dry-
ing method will be Introduced one that will gusrantee the
timbers agalnst checking, splitting or honeycombing up to
a reasonable spesification.” His clailm is thst diffusion
cceurs throughout the heart wood and sap wood slike.

The preservative Iingredlent used In this treatment
conglsts of chromated zino chloride. Semples of treated
wood shown the wrlter were tested for zinc chloride, using a
solution composed of potassium ferricyanide, potassium lodide
and well bolled starch. when sprayed on the cross sections
of treated poles, a marked blus reaction occurred, which Mr.
White states establishes the presence of zinc. The presence
of the blue staln in the sample shown the writer extended al-
most o the core of the tree but 1t should be stated that
the sample wes only 3% inches in diameter,

A word might be included here in regerd to the sbove
test. It 18 stated by ¥r. White that this 18 the approved
stendard test. This ma tter was taken bvefore Dr. H.H. Saunderson,
Department of Chemlstry, University of Manitoba, for comment.
Neither the writer nor Dr. Sairnderson would intimate that the
test 1s not satisfactory. 1t may be guite authentic. Dr.
Seunderson, however, would refuse to sccept 1t as evidence of
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the presence of zlnc. He was not in & position to condemn

1t nor to advance a better one that could be used as a spray
on wood. To him, the only acceptable proof of zine pene-
tration would be by the actusl recovery of zinc through

& quantitative analysis of the wood. Doubts for the acour~
acy of M¥r. White's test lie In the likelihood of the 1lodide
belng oxidized by the chromste rather than the zinc, pro-
ducing the blue color. PFurthermore, if such occurs, it would
have to be established that the chromate does not penetrate
deeper than the zinc. Be that ss 1t may, the use of zine
chloride for tree injection hams been established as guite
satisfactory for the protection of wood from beetle attack

as well as for wood preservation. (Craighead & St. Geopge,
Jow. Forestry, Vol. 36, 1938.) Another ingredient, urea,

a common fertillzer constituent, is reported as heving anti-~
dotal properties on some fungus toxins. (P.P. Pirors , Amerlocan
Forests, Vol. 48, 1942.) There sppears nothing psrticularly
wrong with the constltuents of his preservative, but it would
be well to consider what other workers have done dl ong these
same lines, the similarity of methodas and the comparison of
results,.

As mentioned earller, Mr. lWhitets method 1s almost
& duplication of the work done by Dr. F.C. Cralghead, as
set forth in Bulletin E~409, U.S.D.A. Buresu of Entomology
and Plant Quarantine, June, 1937. Two methods are recommended.

(a) The first method, most comparable with Mr. White's, con-
slsts of removing the bark around the tree, making a bdband
12 inches wide. A saw kerf is cut into the sapwood horiz-
ontally so thet the two ends meet, exactly as ¥r. White
has done., A tin or paper collar 1a fltted sround the
tree below the saw kerf with its sides flaring out funnel-
fashion. Alfter masking water tight, the liquid chemical
is poured ln.

(b) A second method 1s simllar, except that the saw kerf is
spiral, the two ends overlapping some 2 inches, one end
belng 2 to 3 inches below the other. A rubber band is
stretched over the kerf, thus enclosing 1t, and the liquid
chemlcal circulates through this kerf by eppropriate means.

A further elsboration of Craigheadts method ms beon
tried by workers In Ottawa. By this means, the collar of
bark was removed, the saw kerf cut, after which two holes
were drilled completely through the tree so that they inter~
sected at right angles in the centre of the heart wood, form-
ing & cross. Both openings of each hole were made in the
saw kerf. By means of a sealed tin collar, liquid was circ-
u%azgd completely around and through the treée by means of a
Blphion.
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The above three methods, while sketchy, serve to
indicate that other workers have experimented slong much
the same lines as Mr. White. Workers in Ottawa using the
drilled holes alone and the holes plus the peripheral in-
cision, as described above, found that in thelr tests the
incision did not increasse the distribution of eosin stain
at higher levels in the trees studled. This is of interest
in that it is the peripheral incision on which Mr. White
- bases his claims for success.

Craighead, on the other hand, injected simply by use of
the girdling incision eand he reports hls results as follows:
"Chemical analyses of cross sections of this treated material
show thet the assp wood is impregnated with salts of metals,
such as copper sulphate or zinc chloride, in concentrations
ranging from § to 1§ pounds per cuble foot. BService teats
with & number of chemicals indicate that after € years in the
ground, posts am poles of treated materlial sre astill in
garfecg state of preservatlion showling no insect injury or
decay.’ -

In relation to the absorption, & comparison between
Cralghead's saw kerf method, using liqulds, snd White's same
method, using a paste, 1s quoted as follows: Craighead states,
“Although ordinasrily the solution will be entirely absorbed
by the tree within from 4 to 12 hours, it usually takes ebout
2 weeks before distribution through the entire sap wood ls
complete."” (This refers to the use of liquids.)

White, on the other hand, in a bulletin put out for
timbver operators, states, "We mix our chemlcel to a stiff
paste and spread llghtly on the exposed sapwood and place
crinkly kraft paper bandage tightly arcund the stem. ...
The chemical is quickly drawn through the saw kerf into the
upward rapidly moving sap stream and in s few hours has as-
gcended to the tree top, attacking the crown buds.’ ,

All of the above I mention merely tc shay how in
most respects there 1s nothing fundamentally new ar untried
in ¥r. White's methods.

As for a comparison of results, I would reiterate
thet ¥r. VWhite md pronourwed indication of penetration, ac-
cording to the test used, on the sample 34" in dismeter. Dr.
Craighead, using his saw kerf method with liquid zinc chloride
says, "If the tree contains no heart wood, the entire volume
of the stem is considered for treatment. In larger trees with
a narrow band of sasp wood, the dosage 18 estimated on the basls
of the cublc contents of the sap wood cylinder. The heart
wood carnot be treated satisfactorily." Mr. white ls emphatic
that the impregnation of heart wood 1s possible. The evidence
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submltted, however, could not be classed as a pole with
typlcel dead heart wood and, in view of Craigheadt!s state-
mont, Just quoted, I ses no reason to assume that the re-
sults of White's are in any way better than thoss reported
by Craighead.

- (d) Tree Injection for Inssct Control

The injection of trees for insect control as ad-
vogcated by Mr. Whilte 1s & point on which I cannot agree.
Hle proposal 1s to inject an asrsenical into a tree, poison~
ing the follage and the lnsects feeding thereon, protecting
the wood from future bark- amd wood-feeding insects and
ensbling its eventual salvage. It 18 my understanding
that Mr. White has dons no work on the injection of such
toxicants into trees for thls purpose, and any suggestions
made by him are entirely suppositional. By way of illustra-
tion, it mlght be mentioned that sodium arsenite has been
reported to immunize a tree f{rom bark beetle attack but
that wood borers entered one year after impregnation (R.C.
Flsher, Empire Porestry Journal 18, 1839.) A resume of
work done in this respect is far too extensive to even
indlcate here, Suffice it to say that the problem iz not
a8 simple &s it sounds. Present knowledge discriminates
against the use of such polsons as arsenicals for this work
because of thelr danger to man. Other non-toxic or less
harmful ingredients mey eventuaslly be used that will achleve
thls result. Granting such possibllities, there is no reason
to believe that 1t would ever achleve the status of a uni~
versal forest Insect control agent, even when applied to
small inciplent outbreaks. Its applicetion in the present
tudworm Infestation 1s obviously impossible. Under some
clrcumstences and In relation to certain specific insecis,
it may have an application and much work has been and is
belng done in this regard both in Canada and in the Unilted
States. I therefore criticize Mr. White'!s positive statements
on its application, which he agreeably accepts, but maintains
his original ideas in this regard.

SUMMARY

In summardzing, I may say that I find 1t impossible
to accept Mr. white's explsnations of the workings of his
chemlcals or the results obtalned. I saw no data whatever
to indlcate that bark 1s removed more easily by use of his
chemlcals than without their use; that s treated tree 1is
in any way lighter than e similarly girdled untreated tree}
that preservatlve solutions can be made to penetrate dead
heart wood; or that any ideams advanced on insect control
have ever been tested or used by him. In other words, it
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is my feeling that the entire matter has been put forth
without a semblance of sclentific tests and that the claims
are nothing more than suppositional.

On the other hanl, I am told that more than 200
thousand trees have been treated with "ecambicide” end that
the results are more than satisfactory. If this is so, it
would seem inconcelveble that so many operators would
blindly accept it without accumulating some proof that
trested trees are more easily peeled than untreated ones.
Likewlse, I am told that excellent suthorities have en-
dorsed Mr. White's wood preservation treatment as superior
to any other of its kind., If so, such suthorities must
cortainly be basing their statements on proven facts, If
such proof can be advanced, it would assist greatly in
clarifying the situstion. '

All in all, the writer i1s open to conviction but
such would be based only on sciantifiaallg designed experi-
mental work. To repeat the statement of Dr. H.J. Brodie,
1f these chemicals produce the reputed results, they do so
for reasons other then those advenced by Mr. white.






FINANCIAL STATEMENT & PROJECT COSTS

1943-1044

w GENERAL | FOREST BARK TAB. TAE. |
2 ADMIN- INSECT SPRUCE | BEETLES| LARCH IMPROVE~- HAINT- PHOTO~ 1
ISTRATIO SURVEY BUDWORM |& BORERS| SAWFLY MENTS GROUKDS |ENANCE GRAPHY CAPITAL TOTALS |i
Al Permanent ' “ , , ;
, Salaries 1255.47 129.04 721 .85 361 .43 10.33 2478.12 ||
A2 Temporary - I
Salaries 202.26 |2315.04 | 1388.76 481 .09 39.11 96.00 83.42 5315.68 §
a3 = ,
Yages 144.09 769.88 621 .03 414.15 1949.15 j
& Repairs 8.90 8.90 [
F. Express & \ i
Freight, Ctge. .63 6.88 31l .21 47.72 i

J. Miscellaneous 10.50 60.45 70.95
R. Supplies 105.83 | 46.00 | 248.35 66.03 2.45 | 78.06| 21.65| 58.95 627.32 |i
S. Telegraph, Tele- I
phone & Postage - 89.00 3,09 22.09 |I
T. Travel 678.04 55.03 586. 38 113.59 31 .48 _ 1&63§53’§
TOTALS 3194.82 |3321.87 | 3609.67 956.11 70.57 | 172.36 2.45 | 644.98 21 .65 58.95 | 12053.43 %

NOTE: Expendltures under ”Lab. Kaintenance” and "Lab. Improvements"” include in the
above some items urirélated to these designations, as equipment construction,

repairs, materisls, etc., and hence figures shown In these two columns are

somewhat misleading.




Northern 1943 Winnipeg Insect and Disease Species Index

Species PDF page

Acrydium sp. 292

Actia interrupta 36, 47

Adelges abietis, spruce gall aphid 150, 158, 174, 253, 266
Adelges sp., gall aphids 255

Adelgidae 254

Adelocera brevicornis 196

Agriotes limosus, little brown click beetle 214

Altica ambiens alni, alder leaf-beetle 218

Altica sp. 134, 183, 218
Amblymerus sp. 37,39, 40, 64
Amblymerus tortricis 36, 39, 47, 244
Amblymerus verditor 36,39, 47

Amorbia humerosana, pine amorbia 174, 180, 188,212, 244
Ampedus evansi 167

Ampedus sp. 194, 197

Amphibolips coelebs 289

Anatis mali, apple ladybird

Anisocalvia 12-maculata, 12-spotted lady-bird
beetle

Anisocalvia 14-guttata

Anomogyna elimata, chameleon caterpillar
Anomogyna sp.

Anoplonyx laricis, Marlatt's larch sawfly

Apanteles fumiferanae
Apanteles lacteicolor
Apanteles sp.
Aphiidae

Aphrophora parallela, pine spittle bug
Aphrophora signoretii

Aphrophora sp.

Aradidae

Araneida

Arctiidae

Argasidae

Asilidae

Atfrometus sp.

172, 175, 183, 185, 189, 216, 227, 229, 232, 260,
292
188, 189, 194

189

173, 194

178

151, 163, 213-216, 219-222, 224, 259, 261, 262,
269, 281, 287-289

18, 49, 51, 52

51

51

171, 185, 198, 213, 222, 223, 225, 242, 243, 246,
259, 271, 274, 291, 293

251

178, 186, 187, 249, 253

175, 176, 187, 209, 220, 244, 257, 259, 260, 292
166, 167, 186, 254

211, 224

165, 166, 204, 206, 220, 281

260

190, 218

36, 47



Autographa sp.

bark beetles

Bessa selecta
Brachymeria compsilurae
Braconidae

Bucculatrix canadensisella, birch leaf
skeletonizer

Buprestidae

Buprestis nuttalli var. consularis
Buprestis sp.

Cacoecia fumiferana, jack pine budworm

Cacoecia fumiferana, spruce budworm

Calligrapha sp.

Calopteron terminale
Carabidae

Cecidomyia balsamicola
Cecidomyia negundinis
Cephalcia sp. false webworm
Cerambycidae

Ceromasia sp.

Chalcidae

chalcids

Chrysobothris sp
Chrysomela tremulae, poplar leaf beetle, aspen
leaf beetle

Chrysomelidae

Chrysomyxa sp.

Chrysopidae

Cicadellidae

Cicadidae

Cicindellidae

Cimbex americana,large willow sawfly, great
willow sawfly, American elm sawfly

Cimex lectularius, common bedbug

168, 169, 195, 201
286, 215

115

36, 47

170-172, 174, 176, 179, 181, 201, 203, 207, 212,
216-223, 229, 230, 232, 233, 236, 239, 244, 274,

276, 283, 286, 287
153, 161, 188, 205

167, 185, 293
249
283

17-20, 22-111, 155, 167, 169, 172-176, 179-183,

193, 199, 201, 209-211, 213, 216-218, 221, 222, 227-
231, 238, 244, 247, 256-261, 273, 275, 277-282, 284

17-20, 22-111, 155, 168, 171-173, 177-179, 181,
193, 210, 214, 215, 227, 229, 231, 232, 236, 239,

242, 244, 247, 261, 276, 283, 285
292

185

166, 190, 201, 202, 204, 226, 233, 283
187

190

177, 195

177, 187, 204, 249, 291

36, 47

172, 217, 218, 263, 293

18, 36-40, 43-45, 56, 57. 61, 63, 64
197

152, 158, 167, 172, 190, 200, 208, 209, 211, 212,

225, 226, 290

170, 186, 189, 190, 198, 199, 204, 223, 254, 258

286

154, 164, 184, 187, 202, 255, 262, 268, 272

189, 195, 198

179, 186, 189-192, 196, 251, 274, 292
180

197

185

283

2



Cinara sp.
Cleis picta

Cleridae

Coccidae

Coccinella monticolla

Coccinellidae

Coleoptera

Cryptine sp.

Curculionidae

Cynipid

Cynipoidea sp.

Dendroctonus piceaperda, castern spruce bark
beetle

Dendroctonus sp.

Dermestidae

Diacrisia virginica, yellow bear

Dicerca sp.

Dicerca tenebrosa

Dichelonyx sp.

Dioryetria reniculella, spruce coneworm
Diplopoda

Diptera

Disonycha pennsylvanica

Disonycha sp.

Eclytes perennis

Ectropis crepuscularia

Elasmostethus cruciatus, soldier bug, forest
soldier bug, red-crossed stink bug
Elateridae

Ellopia fiscellaria, hemlock looper

Ephialtes conquisitor
Ephialtes sp.

Epicanta sp., blister beetle
Epiptera sp.

Epizeuxis americalis
Euceros decorus
Eupithecia luteata

97
166, 170, 186, 188, 190, 191, 194, 196, 197, 199,
207, 223, 258, 273

190, 196

197

215

167, 184, 185, 188, 195, 198, 211, 283

172, 186, 197, 215, 222, 225, 251, 290

115

166, 191, 203, 256, 292

289

246

240

240
178, 180, 220

274

166, 189, 227, 292

188, 283

166, 274

152, 160, 237, 239-242, 256, 276

256

18, 36, 38, 40, 43-43, 49, 57, 58, 61, 63, 188, 216,
221, 229, 234, 236, 246, 282, 283

226

179

115

178, 237

180

165-167, 170, 171, 175, 176, 179, 180, 194, 196,
197, 212, 223, 225, 227, 250, 256, 258

150, 163, 177, 178, 195, 199, 200, 214-216, 221,
237, 257, 283, 287

36, 38, 40, 43-48, 64

18, 39, 58

217

194, 215, 253, 287

256

115

195, 197, 219-221, 292



Eupithecia sp.

Feralia jocosa, green-striped spruce caterpillar,
green striped caterpillar, white-striped spruce
caterpillar, red-striped spruce caterpillar

forest tent caterpillar

Formicidae, ants

Gelechiidae

Geometridae, loopers

Glypta sp.

Gymnosporangium sp.

Hemerobiidae

Hemiptera

Herculia thymetusalis, spruce needle worm
Hexagenia sp.

169, 172, 180, 184, 194, 214, 219-221, 223, 224,

237, 239, 292
173, 236

148
188, 227
286

167, 169, 172, 174, 176, 180, 184-186, 209, 213-
217, 219-221, 223, 224, 226, 227, 232, 236, 237,

248, 258-260, 262, 275-277, 288
175, 176, 201, 212, 236, 276, 280
246

186, 260

166, 174, 191, 192, 218, 222, 260
201, 241

260

Hydriomena divisaria, transverse banded looper 184, 191, 237

Hymenoptera

Hyperaspis binotata

Hyphantria textor, spotless fall webworm
Hypomolyx piceus

Ichneumon parasites

Ichneumonid

Ichneumonidae

Incisalia niphon clarkii, jack pine hairstreak
Itoplectis sp.

jack pine budworm

jack pine tortoise scale

Lampyridae

Lepidoptera

Lepyrus palustris

Lexis bicolor

Limonius aeger

Liparidae

Lithocolletis sp.

Lucidota corrusca

Lucidota sp.

Ludius appropinquans, inky click beetle

Ludius insidiosus

36, 38, 56, 201, 239
177, 189, 197, 225, 233, 242
153, 160, 184, 204, 262

249, 290

56, 57, 63, 64

61

188, 224, 265, 273

183, 267, 292

260, 276

12, 17,18, 22-111, 148

149

166, 256, 291

165, 194, 199, 203, 215, 253, 291
249

186, 187

165, 196, 242

173, 209, 283

200

165, 177, 178, 186, 187, 190, 204, 206, 226, 254

179

165, 166, 169-171, 175, 192-194, 199, 200, 209, 230

290



Ludius medianus, dun click beetle
Ludius nitidulus
Ludius propola, 2-barred click beetle

Ludius resplendens

Ludius sp.

Ludius splendens

Ludius triundulatus, 3-barred click beetle
Macrolepidoptera

Madremyia saundersii

Malacosoma disstria, forest tent caterpillar
Malacosoma pluvialis, western tent caterpillar
Marssonina populi

Meadorus lateralis, mottled stink bug
Meloidae

Meroptera pravella

Mesoleius tenthredinis

Meteorus sp.

Microlepidoptera

Mindarus abietinus

Miridae

Monochamus scutellatus, white-spotted sawyer
beetle, black sawyer

Monochamus sp, sawyer beetles
Monochamus sutor

Nemorilla pyste

Neoborus amoenus, ash leaf bug
Neodiprion abietis, balsam fir sawtly

Neodiprion rugifrons, red-headed jackpine
sawfly

Neodiprion sp.

Neomysia subvittata

Nepytia canosaria, false hemlock looper
Notodontidae

Notolophus antiqua, rusty tussock moth
Nyctobia limitaria

Odonata

Olene plagiata, grey spruce tussock moth
Olethreutidae

Pamphiliidae

Papilio glauca turnus

166, 170, 180, 225
165, 170, 185, 196, 197, 199, 249, 290

163, 166, 168, 170-172, 175, 178, 185, 186, 201,
214, 229, 230, 249, 253, 258, 286

190

188

165-167, 169, 170, 175, 227, 249, 256, 283

165, 166, 168, 196, 256, 286

258

36, 47

156, 257, 274, 287

209

277, 292

184, 186, 192, 194, 196, 222, 250, 290

165, 170, 172, 177, 178, 195, 196, 215, 225, 249
185

113, 115

209, 212, 227, 238, 276

177, 194, 195, 197, 231, 236, 239, 251, 256, 273
176, 271

173, 176, 184, 192, 223, 233, 254, 277, 292

20, 119, 120, 136, 244, 283

119, 120, 127-130, 135
120

36, 47

294

152, 159, 171, 173, 175-178, 181, 187, 195, 210,
213, 225, 230, 233, 242, 249

152, 159, 231

167, 230, 231, 236
185, 201, 286

153, 162, 213, 229, 231, 233
281

210

237,277

231

154, 161, 195, 258, 260, 273
176, 275

212, 225, 230, 231, 234, 238
181



Paraphia piniata
Paraphia sp.
Pentatomidae

Perlidae
Pero morrisonarius

Peronea variana, black headed budworm, black-

headed bud-moth

Petrova albicapitana, jack pine pitch nodule
maker

Phaeogenes hariolus

Phaeogenes sp.

Phalaenidae

Phenacaspis pinifoliae, pine needle scale
Phyllodecta sp.

Phyrse pecosensis

Phytodecta sp.

Phytophaga piceae

Pikonema alaskensis, yellow-headed spruce
sawfly

Pikonema dimmocki, green-headed spruce
sawfly

Pissodes strobi, white pine weevil
Platynus sinuatus

Platynus sp.

Platysamia cecropia, cecropia moth
Plecoptera

Plowrightia morbosa, cherry black-knot
Podisus modestus, modest soldier bug
Podisus serieventris, forest soldier bug
Pontania sp., leaf-folding sawfly
Pristiphora erichsonii, European larch sawfly

Protoboarmia porcelaria, dotted-line looper
Pseudosarcophaga affinis

Pyractomena borealis

Pyralidae

Recurvaria sp., needle miner

168, 189, 236
180

182, 183, 189, 216, 218, 222, 231-233, 246, 276,
293

193

224

151, 162, 171, 173, 177, 181, 183, 200-203, 219,
227, 231, 233, 239, 240, 256, 257, 277

153, 159, 257, 276

36, 38, 39, 43-48, 64
18, 39, 40, 28

165, 168, 169, 172, 173, 176, 178, 180, 181, 183,
186, 191, 192, 194, 199, 210-213, 219, 220, 223,
227, 231, 235, 237, 240, 256, 257, 259, 274, 275,
284, 287, 290, 292

150, 164, 168, 173, 255, 257, 293

190, 226

36, 47

153, 218, 270

276

149, 150, 157, 170-174, 177, 179, 181, 183, 200,
211, 214, 215, 229, 231-234, 240, 241, 266, 267,
271, 278, 288, 293, 294

150, 157, 171, 181, 200-202, 215, 232, 249, 254,
258, 271, 277

153, 164, 167, 196, 246, 259, 283

204, 290

168, 188, 205

183

193

294

168, 170, 178, 186, 200, 262

183, 186, 187, 192, 251

200

20, 112-117, 148, 155, 179, 183, 184, 220, 244, 245,
259, 261-263, 280, 281, 286-289

168, 220, 257, 273

36, 47

166

183, 199, 200, 212, 218, 219, 222, 240, 246, 247
226



Rhyncophora sp.

Sarcophagid

Schizura concinna, red-humped caterpillar, red-
humped apple worm

Schizura sp.

Scolytidae

Semiothisa 6-maculata, green larch looper
Semiothisa granitata, green spruce looper
Semiothisa oweni, Owen's green looper
Semiothisa sexmaculata, green larch looper
Semiothisa sp.

Sialidae

Smerinthus jamaicensis geminatus, twin-spotted
sphinx

Sphingidae

spruce budworm

Staphylinidae

Syneta sp.

Syntomosphyrum sp.

Syrphidae

Tachinidae

Tamia albolineana
Taniva albolineana, webbing spruce needle
miner

Telamona sp.
Tencbrionidae
Tenthredinidae
Tetrastichus sp.
Tetropium sp.
Tingidae
Tipulidae
Tortricidae

Tortrix packardiana, fir tortrix
Toumeyella sp.

Trichogramma minutum

Trichoptera

Tropaea luna

Upis ceramboides, forest darkling beetle
Vespinae sp.

189
277
223

281
225,256

220, 222, 2632

151, 163, 223, 224, 254

214, 221

151, 163, 213-215, 219, 221, 224, 281
185, 221

171

211

173, 181
12, 17,18, 22-111, 148

291

196, 249

36, 47

170, 171, 173, 191, 197, 209, 212, 239, 240, 242,
246, 258, 274, 293

174-176, 180, 191, 197, 200, 210, 212, 217, 218,
230, 231, 236, 238, 239, 276, 277

275

171

196, 206
166, 180, 227, 256

178, 184, 186, 188, 192, 210, 274, 293

36, 47, 64

20, 119, 128, 136

172, 191, 192

274, 278, 289

167, 169, 179, 187, 190, 206, 208, 219, 222, 226,
233, 245, 257, 274, 275, 280

152, 160, 187, 195, 240, 258, 273, 276

156, 253

54

177, 221, 249, 286, 287

191

177

212, 213



wood borers 12,20, 118-143, 148, 286,215
Zeiraphera ratzeburgiana, reddish-vellow spruce 154, 161, 241

budworm

Zenillia caesar 36, 47
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