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1. INTRODUCTION

The year 1945-46 wse highlighted Dby changes and
additions to personnel which were inevitably eccompanied
by & pertilsl reorganization and re-orientation of the
research program. The technical stalff was limited to
four full-ftime and two part~time workers during the summer,
and to four full-time workers during the winter. The
original research program for the year, on the Jack plne
budworm and the European larch sawf{ly waes, on the whols,
brought to a succesgsful conclusion despite personnel
transfers and continuing difficulties and shorteges lmposed
by post-war conditions.

H. A. Richmond's able leadership of the Winnipeg
Laborastory was terminated by hils transfer to Victoris, B.C.
on August 1, 1945, as Orficer-in-Charge of the Forest
Insect Laeboratory there. He was succeeded in Winnipeg by
R. R. Lejeune. W. C, Mc Guffin continued in charge of
the ever-expsnding work of the Winnipeg Forest Insect
Survey. Mrs. W. Barker assisted W. C, Mc Quffin and in
addition supervised much of the winter work on the European
larch sawfly. R. J. Heron, a seasonal asslistant in 1944,
has been employed continuously since May 1945, while summer
assistance for field projects and the Forest Insect Survey
was provided by two University of ¥anitoba students, W.
Black and R. Wong. L. T. White, who was with the Winnipeg
Laborstory prior to his enlistment in the R.C.A.F. In 1942,
returned to the lsuvoratory from December 1, 1945 to
March 2, 1946. M¥rs. E. Caplan, stenographer, terminated
her work with the Department in August, 1945, and was
replaced by M¥rs. W. Cherrett.

A notable development was the employment of three
Forest Insect Rangers, taken on at various intervals
throughout the summer. These men will no doubt greatly
augment the scope of the Forest Insect Survey, and have
already provided invaluable assistance in the varied work
of this lsborstory.

The major sccomplishments during the year fall into
the three following categories: (1) budworm investigations,
(2) Buropean larch sawfly studies and (3) Forest Insect
3urvey.

Budworm Investigations were curtailed somewhat, but
the main part of the work was successfully continued.
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8tudies on host transfers and hybridization of the spruce
and Jack pine budworms, egg, larval and pupal population
trends, the elfect of pollien, surveys of larval and pupal
parasltes and sample plot exem natlions wers pursusd as
usual. Hawk Lake, Ontarioc, was, as in past years, {leld
headquerters for this worlk,

Investigationa on the paressites of the Huropean
larch sawfly were greatly expanded. Mess collections of
cocoons were made in strateglc aresas throughout ¥anlitoba
for dissection, resring end study during the winter.
Thousands of coooons have been examined and resred, snd
the unusual results ovtained will no doubt have an import-
ant beuring on future work involving the use of paraslites
ageinst this pest in Msnitobs. Cocoon surveys and counts
were enlarped to encompass new aroas.

The Forest Insect Survey completed its blggest and
most successful season teo date., This was due in no smsll
measure, Lo the Incressed assistance provided by the
Insect Rangers. Wiih the greater experience these men
have now scqulred and with furthsr additions to the Ranger
stafl, it 1s anticipated that the value sand volume of work
of the Survey wlll bs increased manifold. One excellent
result already apparent is the more accurate mapping of
important forest Insects.

Added to these mejor problems, tlme was found to
resume¢ gome studlies on the Jjacxk pine tortolse scals, and
to conduct D.D,.T. banding experiments against the fall
Cankorwori.

Travel was hampered to some extent by transportation
difficul ties, and the necesslity for closer supervision of
the work belng conducted by new men. Por this resson some
important Inspectlion trips hesd to be cancellsd. However,
as much llesison as possible was meintslined vetween co-
operating agencies and this lsboratory. Thelr advice and
active assistance throughout the yesr is hereby gratefully
acknowl edged., '

Several important trips and corferences were attended
by officers of the laboratory. Mr. H. A. Richmond was in
Ottawa for approximately two months in the spring of 1945,
to help in the administratlwe work of the aircralt spraying
program. Various members of the staff atte.dsd Entomological



conferences held in Winnipspg during June, and at Morden,
Manitoba, In Aupgust. In Hovember several sessions of the
Entomologleal Joclety of Yanltoba mestings were hsld in
the Winnlipeg Porest Insect Laboratory. R. R. Lejeune
attended the weatern reglconal meeting of the Ontario
Departmert of Lands and Forests st Xenors, Ontarlo, in
Kovember . R. R. Lejouns and L. 7. ¥hlile were present at
the Annual Convention of the Canadlan Soclety of Porsst
Enginears held in Replna, January 19408.

Deapite the meny difficultles of the past yenr, 1t
is belleved that the 1945-46 program of work was a 8uccess.
Investlgatlons on two laportant phases of the budworm
proulem were practically completed, and plans have bsen
laid for new projects., A new site for the melin fleld
station wus tentatlively galected in Manltobs, to which it
i® proposed to transfer all the experimentsl work presently
Belng carried on at Hawk Laks, Ontario. While not as much
progress s wes enticipated was mede In the prepsration of
completed studlies for publlcation, z serious effort will
be made to do so at the esrliest opportunity. It was a
gource of considerable sstlisfactlion, however, to szee the
results of investigailons on ths deterioration of fire-
k1lled white spruce by wood~boring insects in northern
Saskaetchewsn published in the September issue of the
Forestry Chronicle. 4An encouragzing note is the definlte
lmprovement in the availabllity of personnsel and egquipment
which sugers well for the work of the coming vear.

Respectfully submitted,

SROHEJLEJEUNE
afficer-in-Charce
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J1I BUDWORM INVESTICGATIONS
A. Status in 1945

ls Jack Pine PBudworm

{a) General

The Jack plne budworm, in general, continued to sub-
8lde and has to all intents and purposes practically disappear-
ed 1n two previous outbresk centres. The mailn budworm areas
durlng 1945 were confined to the Sandilands Forest Reserve and
the Whiteshell Forest Reserve, Manltoba., There is always the
possibllity of course, that these may be the source of renewed
damage and defoliation. Smaller outbreaks were recorded at
Seddon's Corner on the Trans-Canada highway, Sasaganni gak
Lake and south of @ypsumville, sll in Manitobsa.

(b) According to area.

Budworm waes distributed throughout the Sandilands
Forest Reserve with the heaviest defoliation recorded in the
southern part in the vicinity of Reserve Headquarters, At
the worst, however, damage here could be considered moderate
and was generally confined to open growing stands., Kever-
theless, severe defoliation is anticlpated for 1946, as
indicated by the fact that five small pines averaging eleven
feet in height, examined in August 1948, ylelded 8500 eggs
per tree. A second area of less intense defoliation obtained
in the Dawson Csbin area in the northern part of the reserve.
The main damege here was apparently experienced by the
fairly evtensive regeneration which prevails in the stands
exauined. A very light infestation covered the remeinder of
the reserve., Beyond the reserve boundary, southesst to
SBprague, only & trace of budworm was found in stands
heavlily defolisted during 1944.

Three aress of budworm infestation are known to
exist in the HEsstern Manitobs region. The main body 1is of
medium Intensity and located in the southeastern part of
the Whiteshell Porest Reserve., It is roughly bounded on
the scuth by the Trans~Canada highway, on the wesat by
Mud Turtle Lake and on the north by a line running southeast
from Redrock Lake through Nora Lake into Ontario. This part
of the outbreak appears to be limited in extent by the
avallabllity of pure stands of jack pine. A small, lsolated,
but severe outbresk, which probably stems from the White-
shell infestation, 1s still in progress at Seddon's Corner,
sast of Beausejour. To the north, pine budworm was recorded
in relatively small numbers around the shore line of Sssa-



ginnigsek Leke. It was impossible to determine the inland

boundary accurately, but it was aepparently neither extensive
nor heavy.

The pine budworm was pressent in very limlted numbers
at two other points in Manitoba. In the first, twelve miles
south of Gypsumville in the inter-lake area, & few pupae were
found on Jjack pine growing on sand ridges. This particular
area was simllarly reported in 1944. The second, an extreme-
ly light infestation, on reproduction, is situated six and a
half miles northwest of Nafeking.

Two previously troublesome outbreaks in Sasksatchewan
and Manitoba have subsided., In the Fort a la Corne provincisl
forsst, there was evidence of light current defollation in
the area east and west of Twin lLeke. ZXKlsewhere 1ln the
Porest there appeared to be no budworm activity. Not a tracs
of budworm was to be found in the compsratively short-lived
outbreak in Riding Mountain National Park, Manitoba.

Therc are still no records of this insect occurring
in Alverta.

2. Spruce Budworm

The seven year old outbreak in the 3pruce Woods Forest
Reserve, Manitobs, continued to spread in 1945, although the
intensity of defoliation remaipned much the same at a medlium
level., It has now extended 1ts renge from the west side of
the Epinette swamp north west to Onah and in & southerly dlrection
to the Assiniboins River. In the mein, the infestation is
spotty with 1slands of hesvy defollatlon occurring occasion~
8lly. The hesviest current damage was noted in the spruce
around Onah. This area was visited and reported on by
Mr. C.B. G111 of the Manitoba Forest Service. Desplte the
age of the infestation, there 1s no evidence of tree mort-
ality or terminal killing in the Reserve.

while the Spruce Woods outbreak glves cause [or
concern, & much graver menace may threaten the spruce -
balssm forests of Eastern Manitoba in the near future. The
spruce budworm, which has caused such wldespread destruction
in eastern (anads, wss discovered in 1945, in epidemlc
proportions at & point in Ontaric, a bare sixty alr miles
from the Manlioba boundary due east of Lac du Bonnet.



Providing susceptible stands are availsble, it is reasonavle
to expect a spruce budworm outbreak to build up in

this part of Manitoba during the next few years. It is
indeed likely that 1t 1s slrsady present in endemlc numbers
because during 1945 several specimens of spruce budworm
larvae from black spruce were received from Sasaginnigak
Leke. Co-operators in this area ere therefore urged to do
their utmost to detect the presance of this insect on spruce

and balsam In 19546,

10



B. Biologlcal Control of Archips fumiferans Clem.

1. The Budworm Pupel Survey

(a) Introduction:

In 1945 the collections of budworm pupse continued in
about the same quantity as in 1944. In extent the 1945 survey
was somewhat restricted. 1In some Ontario areas, previously
sampled, budworm pupse were not found. Other areas in Ontario
are now released to the Sault Ste. Marie Laboratory. In Mani-
toba and Saskatchewan, decreased budworm populations made
collections, for the most part, impractical. A falr sampling
was received from Sendilands Forest Reserve, but collections
from other areas were small or lacking.

(b) Areas contributing:
Six study areas were included In the 1945 collections.

Collections were continued from Sandilands Porest Reservs,
Spruce Woods Forest Reserve, East Hawk Lake and Hudson, Ont.

11

Additional samples were collected at West Hawk Lake and Seddon's

Corner, Manitoba. Pupas from Hudson, Ont., were collected from

an area not sprayed with DDT.

The source and number of pupae received during 1945 is
indicated in the following table;



Table T

SOURCE ARD NUMBER OF PUPAE RECEIVED IN THE 1945 BUDWORM PARASITE SURVEY

Ko. of No.ol
Localitly Collector Service or CompenyPollsctionp Pupae.
MARITOBA
Sandilsnds F.R. P.O.Thomas Forest Insect Inv. 4 765
Spruce Woods F.R} H.A.Richmond,W.CJForest Insect Inv. i 2001
# KeGuffin, P.G.Th?maa,
V. Hildshl.
Seddon's Corner | R.R.Lejesune Forest Insect Inv. 1 249
W.Hawk lLake R.R.Le jeune Forest Insect Inv. 1 91
DNTARIO
E.Hewk Lake V. Hildshl [Forest Insect Inv., 4 983
Hudson # 3. Luknuk; Ontaric Dept. of 1 1220
R.R. Lejeune Lands & Porest,
W. Black and Foreat Insect
Investigationa
TOTALS 12 5339

#* Spruce Budworm
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(¢c) Organization: 3

The revised "Directions for Budworm Pupsl Parasite
Survey" as included in the 1944 Annual Report were followed

in 19645.
(d) Anslysis of Data:

(1) parasites reared: The following parasites were reared
from Budworm pupae in 1945. Specles gre listed in orddr

of sbundance:

Hymenoptera:
Itoplectis conguisitor (Say.)
Phasogenes hariolus Cress.
Amblymerus verditer Nort.
;éic ophagus tortricis Br.
Tetrastichus sp., near caeruleus Ashm,
Theronia atalantae (Poda
Labrorychus sp.

-Diptera:
7enillia caesar, Aldrich.

Phryxe pecosensis (Townsend)
Egmor{lga ste Walker
%ymnophtha ma interrupta (Curran)

sdremyis saundersil (williston)
Phorocera erecta Coq.

One specimen of Theronis atalantae (Poda) from Hudson, ont.,
and one specimen of Labrorychus sp. from Seddon's Corner,
Manitoba, were reared.

A 1list of the species of Diptera {parasites of budworm)
which have been identified is given below. The areas in
which each specles occurred is indicated. This 1ist does
not include all species recovered, as one specimen from
Hudson, Ont. and one specimen from Spruce Woods Forest
Reserve are not yet identifled.
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3andi- Epruce (Seddon'p West East g
lands oods Corner | Hawk Hawk ud son,
[Forest Forest Lake, | Lake, Ont.
ReserveReserve ¥an., Man. Ont.
Z&Q%lllﬂ.Q%%ﬁﬂE. x x x
Aldrich
X X X
(Tms.)
Nemorlills pyste x
¥lk.
Gmnophthalma x x
1n€errugta20n)
Phorocers erecta x
CoQq.
Madremyls x
saundersii (Will.)

(11) Pupal parssitism for 1945: The degree of parasitism
for s areas sampled during i945 is set down in Tsable 2,
which follows. Here mortallity caused by parasites is
conslidered as distinct from total mortality; and the
total number of pupae minus those dead from 6ther causes
is taken as 1004. Methods used for determining degree of
parasitism and other mortslity follow those used in 1942,
and set forth in the 1942 Annual Report, page 26,




TABLE KO. 2,

PERCERTAGE MORTALITY OF PUPAE FROM THE 1945 BUDWORM SURVEY

4 itoplectis Phasogenes fiscell.
Aresa iptera TOTAL
GongquisitoriHariolus ¢helcids Yyuencperg
MARI TORBA
Sandilands Foreat Reserve! 3.02 3.88 11.92 B.91 0.00 27.73
Spruce Woods For.Reserves| 5.30 12.23 0.87 O.22 .00 18.62
Seddon's Corner #% 2.18 2.82 29.69 2.82 O.44 3T .58
W. Hawk Lake »u 238 5.95 18.056 1.1¢9 0.00 28.57
IONTARIO
Hudsgon # 10.80 28.74 0,10 0.10 - 0.10 3%.84
% Spruce “udworm
#* Small Collection -~ 249 pupse
#*%% Smail Collection - 81 pupae




Table 2 deplcts the number of pupse parasitised by
Chalcids, but not the actual numbers of Chalcids emerging
from the pupae. These figures are given in Table 3

TABLE III
CHALCIDS REARED FROM 1945 BUDWORM PUPAL COILECTIONS
“1No. of  [Average
Species Area Chelcids {no. per
pupa
fublymerus verditer Nort.
Sandilands Forest Reserve 759 13
Spruce ¥%Woods Forest Reserve 22 il
Seddon's Corner, Meanitoba 41 7
West Hawk Lake, Manitoba 18 18
Eaat Hawk Lake, Ontario ig2 14
Hudson, Ontario. 2 e
Psychophagus tortricis Br.
Spruce Woods Forest Reserve 82 41
etrastrichus sp.
Sandilends Forest Reserve 20 10

(III) Natural mortelity of pupae: The percentage of
pupae which died Irom ceuses other then parasitism is listed

in Table 4.

16
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TABLE 4

NATURAL MORTALITY OF PUPAE RECEIVED IN 1945

Area lz Netural Dead
Sandllands Forest Reserve g.02
Spruce Woods Forest Reserve 12,43
Seddon's Corner 8.03
West Hawk Lake 7.69
Esst Hawk Lakse, Ontario : 718
Hudson, Ontario (non JODT area) 17.30

Examination of the pupse tabulated sbove was
carried out agaln in an effort to determine the cause of
thelr death. The methods used in 1944 were repssated,

The condition of the pupae from which no emergences were
found is recorded in Table 5, which follows. In this
table "injured" refers to pupase showing mechanical injury;
"eontaining moths" refers to pupse containing fully formed
moths which falled to emerge; "shrivelled pupase" were
smell and dessicated, "dlseased pupse showed definite
signs of fungus or bacteria; "others™ included pupee which
could not be classified. Here were recorded pupas which
appeared normal in size and shaspe, but were hollow and
without indication of the cause of desth. As in 1944, the
percentages included in this table are based on smell
samples, and becguse of this snd the difficulty in correctly
classifying the drled pupase, are subject to & large error.
A further error may be found in the allocation of pupae to
the category "diseased". ) large sample of residual pupsae
from Sandilznds Forest Reserve, Manitoba, was exsmined in
1838 by Dr. Brodle of the University of Manitoba. Main
fungl groups found were Alternaria & Clasdosporium. These
are mally saprophytic. ¥No definitely pesrasitic fungl were
isolated. Dr. Brodle further reported that his examination
falled to reveal any bacteris which could be classed as
perasitic and responsible for the death of the pupse.




TABLE ¥V

CONDITION OF ALI UNEMERGED PUPAER

No. of} Ho. of Parceaéags Paras&tised 4 4 4 4
ig?ﬁe ﬁg§;§§°d ﬁ;ﬁ;;igﬁ by by ) |Containd
Sample mencpted Diptera | TOTAL |fRJ%red ﬁiﬁgx ﬁhrivell‘dﬁisaascd Others
MANITOBA:
8andilands F. R. 765 69 9.02 14.49 1.45 | 15.94 2.89 | 20.29 17.89 2.89 40.58
Spruce Woods F. R.| 2091 260 12.43 1.82 2.3 4.23 7.69 | 29.83 16.92 10.38 31.54
Seddon's Corner 249 20 8.03 15.00 10.00 | 25.00 5.00 | 20.00 25.00 10.00 15.00
West Hawk Lake 91 7 7.69 14.29 0.00 | 14.29 14.29 0.00 28.57 0.00 42.86
ORTARIO: /
Bast Hawk Lake 983 70 T.12 11.43 8,57 20.00 ’4.29 34.29 12.86 5.71 22.8_6
Hudson 1220 211 17.30 1.42 2.84 4.26 5.21 | 18.48 10.90 1.90 59.24

31
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Table 6, which follows, is based on those unemerged
pupae whose cause of death could be determined on examination.
The number of pnemerged pupae mirus those inecluded in "others"
1s used as a basglis for the percentage 1n this teble. It is
probable that thls procedure provides a truer picture of
actual "natural" mortality.

TABLE VI

CONDITION OF ALL UNEMERGED PUPAE WHERE CAUSE OF DEATH
COULD BE DETERMINED ON EXAMINATIOR

4 Parasitised 4 £ P %
by by o Containd
Hymen-pPiptera finjured | ing Shrivel-| Diseased
e fotha 1l
Fg? Razf % l24.39| 2.44 | 26.83| 4.88] 3¢.15| 29.27| 4.88

Spruce Woods . : =
For.Res. 2481 3.37 | 6,181 11.24] 42.69| 24,72 15.17

8sddeon's * - , :
Corner 17.65§ 11.76 | 29.41 5.88] 23,53 ] 29.41 ] 11.76

f:ﬁg Hawk o5 00| 0.00]25.00] 25.00] 0.00| 50.00] 0.00

Bast Hewk 114.81]11.11{25.93| 5.55( 44.44| 16.28] 7.4
ake
Hudson 3.49| 6.98|10.47| 12.79] 45.35| 26.74| 4.65

AVERAGE 7.89] 5.53]13.42] 10.00] 41.32| 25.00] 10,27




During 1945 an attempt was made to lower mortality
due to so-called "natural™ csuses. Wooden cages previously
used were ventilated with holes on the lower side and top.
These holes were covered with fine wire mesh. VWsater was
added every other day to the cages, using a small syringe
which produced a fine vapour of moisture. 1In all but one
comparable area the "natural dead" category was reduced
from that of the previous year.

"Natural Dead"
Area
1944 1945
Sandilands Forest Reserve, ‘ )
Manitoba 12.00% 9,029
Spruce Woods Forest Reserve,
¥Yanitoba 26.,12% 12,43%
East Hewk Lake,
Ontario, 9.69% 7.12%
Hudson, Ontario. 13.68% 17.30%

In addition to ventilation of cages; moisture relation-
ships were investigsted. For this purpose mals pupae from
Bast Hawk Lake were segregsted into three samples of approx-
lmately squal numbers. These samples were reared separately
in three cages under the following moisture conditions:

Cage 1: normal: watered every second aays: 117 pupas o
Cage <: watered each day: 113 pupae d
Cage S: watered every third day: 114 pupae o

The following results were observed:
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EMERGENCES:
PARASITE AND MOTH BEMERGENCES

Hoths Parasites Totals
Cage I 65(55.554) | 38(32.48%) |103(88.03%)
Cage I1I 65(57.524) | 35(30.97¢) |100(88.49%)
Cage III 66(57.894) | 36(31.58%) |102(89.47%)

There 1g little appsrent difference in the emergence
figures from these three cages; when msasured by moth or
parasite emergences, or both. Indeed, although the very
slightly higher emergence occurred from the cage into which
least moisture was introduced; the smergence flgure for the
cage into which most molsture was added was only 1% less,
Emergence from the cage with an intermediate amount of
moisture added was less than either of these, It was further
noted that emong the residual cage msterial certasln moths,
that had not entered the light trap, were found dead. Two
were found In each of cages I and II, but III with least
moisture content, contalned six dead moths.

Residual materlisl was further examined to determine
the condition of ™natural dead"™ pupae, with the following
result s

RESIDUAL MATERIAL

&y@en.ﬁkptar& katal Iqjuredlmctha lhriv. iisaaamlothers
Cage 1 ) 0 0 0 2 1 1 4
Cage II 3 0 3 0 1 3 1 2
Cage III | O 1 1 0 0 4 0 1
[TOTALS 3 1 4 0 3 8 2 7




The percentage of cocoons in each cage, which failed

to yield emergsnce, is shown below. These figures are based
on the number of pupae placed in each cage for rearing, and
are therefore not comparable to the natural mortality per-
centages cslculated for the area on the basis of all the pupsae
received:

Cage I - 6.84%

Cage 11 - 8.85%

Cege IITI = 5,269

From these flgures it appears thst the cage where the
lesst water was added produced the least mortality. This
definitely does not produce the results expscted, since 1t
was [elt thet inability of fully matured moths to emerge
might be due to insufficlent molsture.

(iv) Synchronlzation of Seasonal Appeawance, Host & Parasite.

Object: To discover if the synchronizaetlon, or lack of syn-
chronization in the seasonal sppesaranceé of either hest or
parasite influenced the degrss of parssitism, the following
experiment was carried out.

Method: The original plan to collect 100 pupae, daily for =a
considerable period, was not possible due to scarcity of

pupae, lack of time, and limited personnel. 2l1l pupae were
collected from a single lcecslity at Hawk Lake, Ontario, known
as "Post Office Point". They were segregated in Forest Insect
Survey rearing Jars, with a maximum of 25 pupae per jar. Pupae
were retained for emergences of adult budworm and parasites.
Unemerged pupae were examined and counted in the Winnipeg
lsboratory. ‘

In determining the parasites which were present, the
two (primery) pupsl parasites for this ares, Fhaeogenes
hariolus Cress. and Itoplectis congulsitor Ssy were divided
according to sex. All Diptera were segregated without species
determination. Three acel laneous hymenopterous parasites
were recorded. Identification and grouping followed the system
outlined in the Revised Qutline of directions included in the
1944 Annusl report. i

Coilectlions began on 18 July, and continued at intervals
over a period of two weeks;



Obsgervations:

the field was "nicely started " on July 18.

that pupatlon commenced, In the field, between July 15 and
It is unfortunate that no observations were made
of the progress of pupation during that time.

July 18.

The following table sets forth the emergences of

reared budworm pupasg

The first racord of Jack pine budworm pupation
in 1945 was recorded from a larval rearing cage on July 16.
A further recorded observation indicates that pupation in

It is poasible

TABLE VII
PARASITISM: JACK PINE BUDWORM: By Date Collected
Date of [Collseotlion|Emerged Unem~ Parasitism
Collect- No.of ergad Dee ] £
don jo. Pupes {Moths Moths Ptal Yan o
July 18 11 10 8 e - - - = | - -
July 20 | & 20 17 2 1 j1 - = | - -
July ‘23 | 3(&{ 27 19 1 7 I3 R -
3y 27 16 2 2] 3 - 13 13 -
July 24 |4(e] 2 23 0 2 1 1 j- - -
4| 25 16 e A B - I3 12 -
4{0)] 25 19 - 6 |2 - J1 {2 -
4(g] @5 14 1 10 |1 113 |3 -
July 28 |6 25 18 1 6 |- 11413 |- -
. , 25¢
July 3 |86 25 15 3 7 11 3 j« |1 119
July 31 |7 25 17 1 7 - 5 fw ) -
259 |182 15 62 13 1] 6 2
TOTALS , W}} taof
i ‘
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Conclusions: The emergences set forth in the above table
indicate that, in the smsll number of pupse collected, the
two major pupal parasites occur in approximately the same
numbers.

in view of the limited scale of this experiment, it is
not practical to set down more than the following generalizations:

The estimated time of flrst pupation is between July
15 and 18. A male Phaeogenes hariolus was recorded in the
collection of July 20, or an interval of between two to five
days between first pupation and first record of parssitism.
Larger samples, however, might have indicated earlier sttacks
by these two parasites, and the records obtained should be
regarded as merely of a preliminary nature.

There sppears to Le a difference of only a few days
in the times of recorded attack by the two main psrasites.

Due to the very low level of occurrence of Diptem and
other parasites in the sample examined, it 1s not possible to
generalize about thelr occurrence.

There seems to be no specific time at which psrasites
concentrate upon budworm pupae; no exceedingly 1learge number
of eny onse pargsite being found in any collection. 8light
fluctuations from or even distribution may be attributed to
the small size of the collections.

Comment: Several suggestions for future work should be con-
asldered in the light of the esfperience galned in this prelim-
inary study. As it stands, the experiment will only give
information on the approximste first dates of parasitism of
oudworm pupae. It wlll provide only a very rough plcture of
the progress of parasitism to its peak, and 1t will not show
when the parasites ceased their asctivity,

It is proposed therefore, to change the method of
sempling, and incresse the size of the sample, in order to
provide this information. This could be done by delineating
& specific sample area, preferably heavily infested regenerastion. :
This area could be examined at regular daily or two day inter-
vels, at which time all pupae would be removed for rearing.

Each collection of pupae would, of course, be reared separstely.
The size of the area to be sampled will depend on the degree

of infestation, and the size of collections required, but
regardless of the slze, the whole ares must be thoroughly
examined at each inspectlion interval to remove all the pupae.
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(v} Qther Host-parssite Relations of the Budworm Pupal Survey:

Other relationshlps between host and parasite are dealt
These tables l1list data in the

with in the following tables.

same manner as similar taebles presented in all annual reports
sincse the inception of the survey.

PERCENTAGE MORTALITY OF MALE PUPAE IN 1945

TABLE 8

tople og ~4 ! fiscell.Total NaturalTotal
Ares 8 |enes ipteradhalaii rasit-|] Dead fortal-
aanquia~§srio« sed it
i itor us ‘ y
MANI TOBA
Sandllands | o,62 [12,79 | 2.62 | 9.84 |0.00 k7.87 10.82 69
For. Res.
Bpruce Woods 2,63 | 1.11 | 4.83 | 0.19 |0.00 hs.76 11.05 £9.80
For. Res.
Beddon's 3.51 134.21 2,63 351 ]0.88 HK4.74 |7.02 1.7
Corner
Kest Hawk L.J 3,03 18,18 3,037 3.03 10.00 B7.27 13.03 « 30
DNTARIO
East Hawk 1].6-54 [13.51 | 2.40 |1.31 |o.22 Es.ge 5.23 £9.19
Hudson p7.81 [ 0.14 | 8,99 | 0.14 |0.14 P7.22 U3.90 3%1.12




TABLE 9 26
PERCENTAGE MORTALITY OF FEMALE PUPAE IN 1945

~ ﬁhaleiag Total |NaturalTotal
Ares Dipter scell {parasit- mortalst
ised | Dead |ity
| MARITOBA
Sandiland 2.83 | 6.96| 0.,00| 23.48]| 7.83| 3.30
- For. Re
Spruce wWood 4.44 | 0.20f 0,00} 13.71} 13,90} 27.61
For. Re 8
Seddon's 1.48 1.48 6.001 25,92 8.89] 34.81
Corner )
West Hawk I 1.72 | 0.00| 0.00| 25.86 | 10.34| 36.21
OKTARIO
Eest Hawk L 1.9 | 0.00] 0.00] 19.27| s8.78] 28.05
Hudson 8086 OCOO 0000 26097 22005 49'02
TABLE 10
PERCENTAGE MORTALITY OF ALL PUPAE IN 1945
to Hhaeog- Miscell.Total [NaturalTotal
Area ctis |enes Iiptera|Chalci rasit- ortal-
onquis4hariol - i sed Dead | ity
— r us_
MANITOBA
Sﬁggilagg 3.83] 10.85 | 2.74| 8.10| 0.00 | 25.23| 9.02|34.25
EPP“!S,gPWOgﬁ: 10,71 0.76 | 4.64] 0.19| 0.00 {16.31 |12.43 l28.74
eddon's 2.41]127.31 | 2.01) 2.41] 0.40 | 34.5¢ | 8.03 lag.57
Corner
flest Hawk L4 5,49 17.58 | 2.20] 1.10| 0.00 | 26.27 7.69 (34,06
ONTARIO

East Hawk Lo 5.70 |12.92 | 2.14| 0.61] 0.10 |21.46 7.82 R8.58
Hudson 23.77 | 0.08 | 8.93| 0.08| 0.08 |32.95 |17.30 0.24
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Sex Ratlos of Archips fumifersna Clem. pupae; Phasogenes
harioclus Cress. and Itoplectis congquisitor (Say) emergents, are
shown 1n Table 11, bYelow, "Ratural Dead” pupae were excluded
from the computations.

Sex Ratlos of Itoplectis conguisitor (Say) and Phaeogenes
hariolus Cress. reared from maie pupae and femsle pupae of ArcEIEa

erana Clem. are shown separately in Table 12.

TABLE XI

SEX RATIOS OF ARCHIPS FUMIFERANA, ITORLECTIS
CONQUISITOR AKD PHALO m&'?%mﬁ'
TM?WE’SURVEY"“"“‘“‘“. [

Sex ratio of Sex ratio of Sex ratio of
Area A. fumifersna {I. conquisitor |P. hariolus
MARITOBA
Sandilands «609 0.888 Q.744
Por. Res.
Spruce Woods 477 0.554 0.750
For. Res,
Seddon's « 537 1.000 0.552
Corner
West Hawk L. .619 0.600 0.812
ONTARIO
East Hawk L. « 524 C.714 0.567
Hudson « 398 0.228 - @

# One specimen only of P, hariolus in the Hudson sample.



SEX RATIOS OF
AND PHAEOGENES HA

TABLE XII1

LTOPLECTIS CONQUISITOR

RTOTE

AR TT

AND FEMALE PUPAE OF Aﬁﬁﬁi?“ FHﬁIFERARA CLEM.

MALE PUPAE PEMALE PUPAR
Area L E
[ .conquisitor P.herioclus [ .conqisitor P.hariolus

MANITOBA

8andilands ,
For. Res. .875 0667 0895 0814
Spruce Woods

For. Resa. +441 + 780 727 . 750
Seddon's

Corner 1.000 « 308 1.000 +898
%’eat HﬁWk L 1.@00 .833 uSQO .890
ONTARIO

East Hawk L. «567 +» 3086 «885 «815
Hudson «192 - » 304 - @

# One specimen only of P. hariolus

in the Hudson sample.,
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€ Summery:

A total of 5,339 pupse from six study areas were '
recelved in the 1945 Budworm pupal survey. Of these 3311 pupse
were recelved from two study areas of Spruce Budworm; and
2028 pupae were resceived from four study areas of Jack pine
Budworm.,

Parasites recovered from this material were:

Hymenoptera:

Phaeogenes hariolus (Crews)

Jtoplectis canqpigito§ (Say)

Kmﬁi erus verditor, Nort.

Ps cggphagus tortricls Bt. :
eirasirichus sp. near caeruleus Ashm.

Theronla atalsntas (Poda
Labrorychus sp.

Diptera:

Nemorllla pyste (Walker)

ZenillTa ceesar (Aldrich)

Phryxe pecosensls (Townsend)
Gymmo phthalme Interrupta (Curran)
¥adremyla ssundersil (Wiliiston)
Phorocersa erecta (Coq.)

Pupase mortslity from parasitism and from natural causes
in slx sample areass 1s set forth belows

y 4 £
Ares Natural Total

| Parasltism Mortslity Mortallty
MANITOBA '

Sandilands 25.23 9.02 34,25
For. Res.

Spruce Woods 16.31 12.43 28.74
For. Res.

Seddon'ts 34 .54 8,03 42,57
Corner

Weat Hawk L. 26,37 7.69 34,06

IONTARIO
East Hawk L. 21 .46 712 28.58
Hudson 32,95 17.30 50.24
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Four of the six sample aress (Sandilands Forest Reserve,
Spruce Woods Forest Reserve, Esst Hawk Lake and Hudson) were
sampled 1n 1944. Parasitism in 1945 remained the same at the
Spruce Woods Forest Reserve snd at East Hawk Lake., At Hudson,
Ontario, parasitism (by all agents) increased by approximately
13%; the increase being due to a marked incresse in the numbers
of Itoplectls conquisitor, and a slight increase in the numbers
of Diptera, AT the Sandilands Forest Reserve parasitism
decressed by over 9%. This decrease was mainly attributable teo
& drop in parasitism by Itoplectis conguisitor, which had shown
& marked inerease In that area duri@ig the previous year, This
decrease was somewhat offset by a 4% increase in percentaze
parasitism by Pheeogenss hariolus and a marked increase (74)
in percentage parasitiasm Dy Chalcida.

Percentage parasitism by Pheeogenes st the Spruco Woods
Forest Reserve reverted to less than 1% and was also less than
1€ in the other area of Spruce Budworm, sampled at Hudson, Ont.

Parasitism by Diptera dropped in all areas except
Hudson, Ontarlo, where the increase was only 3%.

A marked increase in the degree of parasitism effected
by Chelcids was recorded st the Sandilands Forest Heserve;
elsewhere there was little change.



2. Larval Parasites

(a) Methods.

Determination of larval parssitism of the jack pine
budworm at locslitles in Western Ontaerio, and Manitoba,
was undertaken this year by the dissectlon of preserved
larvae. Thls system had previously been employed with
success in 1943 and 1944. The larvae were collected while
the majority of those In the field were in the fourth,
Fifth or earlliser stadis. It is following these stadia that
the paresite larvae emerge from thelr host to pupate. In
the course of collections, any parasite cocoons or early
budworm pupae thal were encountered were included.

An aggregate eollection of fsirly substantiesl slze
was Obtalned from the Hawk lake, Ont. area, while smaller
samples were tsken at Mahree Laks, Ontaric {(on the Trans-
Canada Highway) and Wesat Hawk Lake, Manitoba.

The larvae were preserved In Frehling's solution as
collected, and dissectlions were made during the winter of
1945-46. In the course of these dissections, the parasite
larvae were ldentified and recorded either as Hymenoptera
or Dipters, and further date as to hosti, larval instars and
sex, where easily definsble, was slso recorded.

{b) Results.

The following table summerlzes the results ol the
dissections;:-



DISSECTION OF JACK PINE BUDWORM FOR LARVAL PARASITES

TABLE I Ares 1 : BHawk lLake, QOntario.
Eige §Z;v2§ Ro. of Larvae In§§i§§:3 o ¥ Bffective Parasitism
Coliectior] Iasected parasitised by:- Parasitlsm
Hymen. Diptera §§§g§;§ ayiin. piigera Hymen. | Dipterd Total
June 28 55 g9 16 0 ¢] 1 15.4 20.1 45.5
July 4 164 36 5 4] g G 21.9 S0 25.0
July 4 73 10 1 Q O G 13.7 1.& 151
July & 44 12 3 0 o 0 27.2 6.8 34.1
July 10 27 18 2 Q O ] 21.6 3¢5 35.1
July 11| 220- 55 7 0 0 0 25.0 3.2 28,2
July 14 74 31 1 0 1 o 41.8 1.3 43,1
Total 5?7 | 171 35 ‘ & 1 1(0}
Msan. 24;% S.1 30 .
RE.6)  (a.3) (28,

-

#* Plgures In brackets represent totels or mesns when Ssmple 1 {(June 28) 1s omitted.

o
oD



TLABLE 11 Ares 2 HAHREE LAKE, Ont.

Date of [NO. of]|lo. Of larvae peresltised bydiInstances of doubld] & EITective Parasltism
Coil~ larvael Faesadtiomn
ection Diss- |{Hymen.[Dipt. | Both Bym.&Dipt. By By Hymen. | Dipt. Total
ected Hymsn. Diptera
July 7 143 17 6 9] O o 11.9 4.2 18.1
TARLE IIX Area 3 VWEST HAWK LAKE, Man.
1t of §0. OF et . [FLSLENTES Of UOUOI® 17 Eifecilive Parssitism
gill— srvae qo‘ of larvae percsitised by: Psrasltlsm @ Liied }
ection Piss- H T noth Hyml.iDipt. [LBYs By ymen. |Dipt. |Total
ctog [jymens Dipt. Both Hym.&Dipt. e Di{;tgr& ¥
July 17 | 103 2z 4 0 0 0 214 T 9 25.2

s




In the course of the 1943 and 1944 disssctions, no
instances of parasitlsed lervae with nmale zonads wers 4is-
covered. This year's dilsssctions, however, revesled a
nusber of paraslitised larvas with well defined testes, {Some
of these male larvae conteined hymenopterous larvae while
others had been psrasitlised by diptera.) In most cases,
however, the orgens were in verious stayss of ntrophy. A
pravious sugcestion of a dlstinet unisexusl host preferencs,
on the part of the budworm larval parasites, 1s therefors
discounted. The presence ol a parasite larva in the body
cavity of the msle budworm (and possibly in the cess of the
female slso) definitely appeara to retard or restrict gonad
development, and to a considersble degres. Thus determlnation
of sex In & parssitised lsrva 1s often very 4ifiioult.

Rhile pupel populstion counts of the buiworm at Hawk
Lake, Onterio, were underway, records were kept of the parasite
cocoons encountered on the sample branches. This data is
of value in estimating the relstive sbundanés of the two main
indigenous larval parssite genera Apanteles and Glypta.

The followling talle (IV) summerizes the deta obtalned
pertaining to the occurrence of these parssits cocoons,



TABLE IV

Larval Perasites - Hawk Lake, Ontario, based on
cocoons collected during pupal population counts.

Bottom & (200 term.)

TREE % Top & (200 term.)
O O

NO. ‘ f"Eo. or 0. O —Fo.of Ko. of Jo.of Ro. cf
(Pupal Glypta Apanteles % 3°~f_§ﬁxara lepta pant&msgiac. Diptera
Counts) (ocans Locoons gtgﬁns ogoms [Cocoons Locoons Jiymen. Locoons

focans
1 2 1 i i 0 4 0 0
2 0 0 Y o 0 Q ] O o
S 0 1 0 0 0 O 0 o
4 0 1 0 0 0 1 o 0
5 o O Q0 0 ‘ 0 1 3 Q
6 0 0 0 o | o 0 o 0
7 1l 1 0 0 ; 2 7 o 0
8 o 6 o 0 0 4 0 0
9 1 7 0 0 1 1 0 0
10 1 3 0 0 g Q 2 G o
i1 0 i 0 0 0 1 2 0
i2 O 2 0 ¢ o 0 0O 0
Totals B a5 1 3 3 21 5 0
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The ratio of the total number of Apanteles cocoons
encountered to the total Glypta is ﬂf&ﬁt@?&ﬁ lypta ~$.§é.
This ratio is considerably more in favor of Apanteles than
the ratio obtained last yesr by the same m@tﬁ§§. The 1044 ratio
was 8/ »
1

In view of the fect that the 1945 lasrval populations
were much smaller than those of 10944, 1t seems quite possible
thls differential shift of the ratlo Apanteles/Glypta 1s
related to the relative effectiveness of (lypta and Apanteles
at low host density. It is suggested thet Gilypta fu ircdard
18 not able to sustain itself at low host éans?%y. The
following tabulsasr summsry of data secured since 19038 (Table V)
would eppesar to lend some support to this. These dsta, how-
ever, are not compsrable 1In some respecits, as the method used
to determine the percentsge perasitism was not uniform,
throughout the entire perlod.

Kote that Apanteles fumliferans was first encountersd
in 1939, eand has maintained itsell &t & reasonably effective
level up to the present, even during years such as 1941, 1942
snd 1945, when the host larval populstions were very low. In
contrast to this Glypts fumiferans# Vier. was not encountered
in the "Larval Survey # until 1544, & year of peak host larval
density. The conslderable decresse in host population evidenced
in 1945 has, as previously mentlioned, teflected a consideravle
decline 1n successful parasitism by Glypta.

Egg counts msde at Hawk Lake, Ont. in 18945 indicete that
the budworm populstlion will be at an even lower lsvel in 1946
than in 1945. It will be of considersble interest to observe
the reaction of Glypta to this conditiomn.

Glypte appears to be a very lmportant parasite of the
budworm whan the latter i1s present In lsrgs numbers, but to be
effective following periods cf low host densitys SUring the
initisl stages of epidemics, it ias possible that it would havs
to be alded by introductic:os. v

# One specimen of Glypta fumiferanae Vier. was resred from a
collection of 25 ack pine budworm larvae recelved from
Hawk lLaske, Ont. by the PForest Insect Survey 1n 1941.




TABLE V

Records of larval Parasitlsm, Hawk Lake, Ont., 1939-1245 1nclusive

Asterisk (=) Indicetes presence of (lypts.

Total ¥ethod arval
Xo. of |larval {used to pulat ion _ . _ )
Year | Larvae | parasi- |determine expgggegf Farasites encountered and relstive sbundance
tism in |degree of %?ﬂaﬁ Der
marasitism HuU term.
MeterTus trrehynoty D ptere—were—theonty—
1938 ? Sed Rearing - isrval parasites.
1939 ? Z.6 Resring -—— Parasitism solsly due to Apenteles Pumifersnse
y - ] Parasitism due to A, fumileranas, &nd
1940 laoggﬂ iz.6 Rearing - Cempoplex slgonguiniorum.
5
Parasiis encountered: 16 Braconids (probaoly
1941 241 8.7 Hearing 4.2 A.fumiferense)& 5 diptera.
B Parasites encountered: 6 A. fumiferana,
1942 2 9.7 Rearing 74 2 Camponlegides 8p«, 5 Diptera. '
A, fumiferanae was L6 ONly LymeroplBIOuUS D&TE-
1943 290 17.3 Disssctiod 22.9 slte reared, in addition there were g few
Dipters. -
Both Apenteles & Giyplta fumiiersnae Vier.
19447 150 24,7 Disesgction] 30.2 were present also s few Dipters,
Retlo: Apanieles/Glypta: 2/1
Dath Apantelses end *ULypte Dres6nt, =180 Some
1945 687 30.0 Disgectiong 7.6 Diptera: Ratio: Apant&las/(}lypt&: 5.5/1

!
s

4
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(¢) Conclusions.

The total effective parasitism et Hawk Lske, Ont.
in 1945, as determined by dissection of 687 larvae was 304,
an increase of 5.3 over last year's filgure. This increase
is largely due to an increase from 1.4 % to 5.1% in dipterous
parasitism. The figure for dipterous psraesitism iends to be
an overestimste of the mortality due to the very high Incidence
of diptera in one small collection of larvae, i.e. the June 28
coliection. As seen by the bracketed figures in the sbove
table, however, when this sample 18 disregarded the overall
picture of percentage parasitism is not greatly changed.,

The relatively smsll sample of 143 larvae from Mahree
Lake, Ont. on the Trans-Canads Highway just west of Hawk Lake,
Ont., on dissection gave a total effective larval paraaitism
of 16.1%. This 1s quite a difference from the 30% for Bawk
l.ake, although the two areas are approximstely only 1% miles
apart. No figures are avallsble for the budworm populstion
at Mahree Lake, but observation at various times throughout
the season indicated that it was at least as hesvy as that
of the Hawk Lske area.

The 103 larvee from West Hawk Lake, Man., on dlssection
revesled a total lerval parasitlism of 25.2%, hymenopterous
parasitism 21.4%, dipterous parasitism 3.9%. This is the
first record that has been made of budworm larval parasitism
in this area of Manitoba. No records of specles are svallavle
from these last two areas.

3. Egg Parasites

Dats pertaining to egg parasites of the Jack pine budworm

'st Hawk Lake, Ontarilo, durlng 1945, are presented under "C

Population Studies" thls year. On examinstion of 4,000 terminals
only 7 egg clusters were encountered. On examining these clusters
no indications of parasitism were revealed Ly the 209 B8

4. Summary

Budworm larval parasitlism at Hawk Lake and Mahree Lake
in Ontario and at West Hawk Lake in ¥snitobs was determined

: § o : a1l parasitism in the
Blres 2R ta Ras  ra S e U vel Yo siR oY 6 1V 2ha 2028 For the

flrst time since these dissections were initially undertaken

in 1943, parssitized larvee with male gonads wsre encountered,
although even in these instsnces, the testes ware often greatliy
atrophlied.
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The ratio of Apanteles:Glypta cocoons sncountered
in the course of budworm pupsal collsctions was 5.5/y. On
the basis of paest records it is suggested that ¢l %a
fumiferana #Vier. may only be sble to maintain i%se%? at
Telrly high host density.

Toe egg survey revealed no cases of egg parasitlsm.
This 1s not surprising in view of the small numbers of eggs
that were encountered.
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L. Population Studies

Systematic sampling of larval pupsl and egg populations
of the Jack pine budworm at Hawk Lake, Ontaric, was undertaken
again in 1945. The correlation of the population figures
obtained from these ocounts, with other data perteining to Jack
pine pollen production and degree of parssitism of the various
stages, reveals something of the trends of populetion dynamics
within this area.

1e Larval Counts.

The procedure used in meking larvel counts was ident-
loal with that used in the sumsér of 1044 (see 1944 Annual
Technical Report., Winnlpeg Lab., Porest Insect Investigations,
p» Bl). Silmilarly a survey of staminate cone~bearing trees
in the arsea, to dstermine thelir percentage cocurrence, wes
alsc made. The formule used in reaching the {insl calcoulated
isrval populetlon is the same as wes used in previous years.

A full discussion of this forrula will be found in the 1948
Ann. Tech. Report (p. 44)

' The following table (Teble 1) summarizes larvel pop-
ulation counts maede at Bawk Lake, Ont., in 1044. Eech sample
from elther top or bottom 1s a composite of 8 replicates of
50 terminals each.

From the data in this table, the mean number of larvae
per hundred terminels, for the three classes of stsminate
trees have been caloculated as follows:-

Bon~stamingte ..socvvessensenseeB80
Lightly BLamingte ecvecesenssnes5.58
Hoavily #teamingto sescevsvssesssd?ed

~ An estimation of the percentage dlstiribution of
staninate trees was made agaln this yesr by means of a survey
of 785 trees in the seme three selected sites ss in 1944
(l.0, campsite area, Post Office Point and Dead Horse Point).
The percentage arrived at, together with the figures for 1944,
are as followss ' ' '
1948 - 1944

Heavi}y Staninate | Tea 7% 9. 018
Lightly Staminate 8.28% - 18.70%
Hon-Staminate 90.45% 68.00¢



TADLE 1

HAWK LAKE ONTARIO LARVAL COUNTS JUKE & JULY 1040.
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Comparison of these figures reveals a somewhat
congslderable Inter-annusl varlistlion in pollen production.
This $s a factor which hes not Leen previously noted in
the reports of thie lsboratory bearing on this phase of
budworm bionomics. As the percentsges srrived at sro besed
on ly oculsr end subjeotive estimations, they are necess-
arily subjleot to the limitatlions inherent ln such approx-
lmations, and cannot be oonslidered delinltive, they sre
nevertheless indicative of the treands.

By mesns of the above mentlioned furmule, the average
larval population at Hewk Lake, Ontarlo, for 1040 was cale-
em&at&ﬁ_aa Followgi~
Larvae per 100 terminals =

100

= 6.91

This smsell number of larvae is a conaiderable
dscrease from the figures for 1844 (30.18) end 1043 (22.85). T .
This greatly decreased population density was due in part to ‘
the smell number of eggs laild in 1944, and the apparent heavy
overwintering mortality.

2, Pupal Counts

The method followed ipn making pupsl counts was
gxaetly the same ss8 thset used for making lsrval counts.
. Resoris were kept of the number, of sound pupse, smerged
pupee, predatorized pupse, lete budworm larvse and larval
paresite cocoons. No caloulsilons mede on the basls of
psreentage staminate troes were maede use of in these pppulation
estisations, as the pollien factor asppears to have no effect
on thelir dlstribution. ' , :

The replicste aslze (pupasl counta) was increased
from 50 to 100 terminals this summer, to determine whether
this would give s more relisble sstimate of the pupal popul~
ation., This was undertsken as & result of anaslyses of last
yearts deta which indlcated thet & sample of 50 teralnals
was not sufficiently large to show significant correlation
bgtw&zu replicates Irom the same sample areas (top or bottom)
Gl & Lreo. '
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Twelve Lrecs wore sampled during the pupsl count.

Table 2 summarigos the deta obiained. In thls table the
Sigurea are 30 recorded as to indlieate the total muasber of
pupac when sound pupese, parazitlized pupss, predaitorized
pupse, eupily pupal skins and living larves ere Included,
and also the number when pupas destroyed Ly predators are
sxcluded. 7The Inclusion of predator destroyed pupse makes
8 ﬂign&?iaant difference lIn thﬂ average number of pupae per
hundred term'nals. By epplying the [lpures for percontage
pupal parasitlem (S¢e Pupsl Survey Report) to the total
when predatorized pupee are excluded, the delinitive pupal
pepulation can be caloulated.

Table 2.
HAYE LAKE PUPAL ﬁﬁ@ﬁm%,§§@$

§ | ) i o
k | 1 oLt Gs HALT
peg Ho. Tera.neLs LI i AnnLE | ouaworm
gRamined | |  oxanined pocoried
1 200 I 200 0
8 200 aul G
3 200 200 0
4 200 200 o
5 200 200 0
& 200 200 0
* -
Y 200 00 3
8 if aou 200 £{5)
G 200 G0 o
10 | 200 00 )
13 1 200 200 1
iz 200 200 o
Totals 2400 7(2) || 8400 507)

# The mumbers In bLrackets reprosent the total no. of pupse
when predatorized pupse are Inciuded.
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Diaregsrding the incldence of staminate trecs the
average pupal population calculated from the above dutla
(Table 2) was 0.9 pupae per 100 temalnals, {(0.31 pupae
per 100 terminals when predatoriged pupse are included).
This constitutes a deorease of 977 from the ostimated mean
larval population. Lerval pesresitism and larval and pupal
predation accounts for some gf}ﬁ@éa‘ﬁggﬁeﬁga* in perii-
cular & Pentatomid (Podigus P-80.GuUs ULIEE y 4p nymohel snd
adult form (psrticularly nymphs), was found to be Talprly
prevalent (svo Ei@i.cantrmiia However the decresse is too
great to be sccounted for LY lervel parsasitlsa end predation
alone. A slumllarly lapge mortslity during this pericd wes
indicated by last year's counts, and st thet tlwe 1t was
suggested that 1t would De wise to check the sccvragy of
the pupal count. 42 menilioned earlier, the pupsl vounts
wore not found entlrely rellable when subjected to smmlysis.
in attempt to rectifly this situstion was made by inoreasing
the slze of the repllicates (from 50 to 100 terminals); in
view of the small populstion it 1s possivle that this was
not sulfliclent. On the other hend 1t la veéry prubable that
other factors which have not Leen observed or evalusted are
eflecting conalderable mortality during thls period. A
dliscussion of this latter possibility more properly comes
under the division of the report denoted "Blologicsl Centrol®.
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TARLE 3
BAWE LAXE REPLICATE LARVAL COUNTS
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HAWE LAKE REPLICATHE PUPAL COUNTS
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Troee Top Half Bottom Halfl
NOw " : .
co e Repilcate piacat
1 1 0 0
2 0 G o ¢
3 O 0 0 o
4 1 0 0 0
5 0 0 0 0
6 0 0 e 0
7 1 0 0 0
8 0 (1L)# 0 (1) 1 3 (4)
2] 0 1 0 O
10 1 0 0 ¢ (1)
11 1 © 1 0
12 0 O 0 0
Tctglié 5 (6) 2 (3 2 3 (5)

# The numbersz in brackets represent the totsl no. of pupse

when predatorized pupase are included.
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¢ Analysis of iarval and sipal sopulation data.

The replicate larval and supsl counts were ajsein
gxamined stat stically DY the use of correlstlon coelfliclents
to determine the prelstion of replicate smuples to each other.
Repllicates were considered as palred x and y values and the
following correlation [ormule was esmployedi~

» = R {K}V3 - ?};@z_ | &

o TSI N O

The larval corprelatlons for ths ugyar and lower hall
of the 20 tress exenlpsd were easily computed. An ima@aaﬁiaﬁ
of the pupsl count, on the ¢ther h&ﬁﬂ, showg {hat ﬁ&ﬁ? of the
replicate palrs ylelded no @up&&. Dbvioualy the musber of
budworm recorded in the ssmple wes too small to parm@t thie
caleulallion of nommel corpslatlon coefflclents and they have,
for thie resson, been omltted. It sppeared from the ssuplilng
conducted In 1944, when the pupas population was spprecisbly
higher than lan 1945, that 50 terninals g&r*&a&@i@ were in-
adeqguate, amd this number was secordingly incressed to 100 in
1945, DBy that time, however, the pupal popula tion had renched
a%ﬂh a low level that even the larger sample ssomed fsr too
susll to deplet accuretely the trus level.

The gorreletion coefficlents of the larvel counts and
thelr significance is indicated In the followlngiw

TAELE 5
ﬁbrwﬁiaﬁiaﬁ kA A U4

7&@65@19@ : Blgnifllcance
Upper 1/2 +408 2.14 2,07 2.8 Fair
Lower 1/2 .440 2.41 2,07 2.81  Falr

It is notewortly thail, despite an inerease in the
numher of trees sampled, from 10 in 1944 to 25 in 19845, with
& consequent theoretleoal inoresse in precislion, the signi-
flcance of the correlation coel lolsnt wag ﬁ@% Bg @aaﬁ éﬁ

othy 1 " . Fall -between .t
§§§§§$ %gég &f ¢ﬂat?gs ﬁa.tﬁi & ha miuinnn ?equ red

, T 8
level of significance, ii will be observed that the ngm Valuﬁ '
for the upper # barely exceeds this level.
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1t seems ressoneble to atiribute the decreanse Iin
correlation to the deciine in the budworm populstion. The
analysis elso indicates thet Uhe populelion In 1040 1s the
minimas level st which & statlsebicelly rellsble ploture of
tae populstion can e obtalned 1o the numver of Lroes
sampled with the size ol repllcations used., In other words
1t oould bs stated, with reservations, tail in order to
obtalin & statlistically accurate sanple of the budworm popul-
ation in a serles of Lreea, when the populailon ils roughly
¥ por 100 tepulinsle or over, abt leasst &5 trecs should be
pxanined with 2 winliun of 2 replilcstions of 50 terminels
each froxm both the upper snd lower sirsta ol esvh (rse.
ahould the budeora poepulamilon fell welow this level, either
the number of trees, aumber of replicsations oo size of the
renlications should s lneressed. It is pruoable, In the
present instance, that Ly varylng the nuaber ol trees
samplaed with corresponding verletions in the alze of ihe
reéslications, so long as ihe total nuser of ferminals
exunined was Loe senw, that the net sbteilatical plctur
would romein osssntlally unchenged. 1t should ve enphaslged
tnet thase counts are sluply s good estlmets ol the
population in the trees ssmpled, and should not nscessarlly
36 rogerded as belny e reilsble estimeate ol the parmseter or
trag population of Lhe aress. Therelors, 1 sny veristlons
in nugber of truea mnd 3lze of swapls iz conteapisted, Lt ls
sugossted thet the nwaber of ULress sempiel Le lncrsased, and
the glze of oo pepiloations redused in order i a more
widesoroead sa:pling of the srse Le seoompllansl.

4»  Eps Counts

Ege counts in 1340 were carrisd out in the seme menner
a3 in 1944. Two saaple DLranches ol 10U terminpls each were
talken from both the top snd bottom halves ¢f ten trees, and
exumined for eog; clusters. Delaiis as Lo ihe height, crown
0lass, DeBedle, steminate cones and [ellsys derkwly were
recorded for cech tree. Unhaloled egy clusters wePe keopt
Iop larvel smergence and then preserved in Frehling's
aoiutica, eaply clusters were retained for é;7 counts.
Exewination ¢l clusters to deteraine mumber ol eggs,
perasitlsm etc., was made during the winter.

Due to the small numbers of ey clusiars whloch were
found &n alternute wmethod was glven a triel,in which s
small tree was cut down and exanmincd in its entirety for
egg vlusterss As none wepre found, und &s Lime was Limited,
this method was abandoned.




The following date ewbodies the resulis obtained by
the first uzentloned methodiw

‘i‘x’ﬁ&s @xﬁiﬁiﬁi@d EREr S P E BN E S AR A E NN 3{3
Branches exemined sesesenvrs-vvenens 40
Teruinals 6x8RINGd easrseesnsssvnsns 4,000
Egy cluaters obtained seesvesesverne K
EBgus o0talngd scwessersvssvsnenanesos 898
Bius destroyed LY paragitoBs sreavrae 0:‘3%
Sound €008 eeservrnsernsvensnanssone 1%%@}%
Infested 628 sesrvsssnnonsonsssnnes Qnﬁﬁ
AVZs noe Of 028 poY 2lustor ssesses 48,7
® # " " T Dranch eeevos s Tl
" ®O" plusters per Lranch eses 0.18
w " egas per 100 tersinals 748

The average number of eggs per 100 ter:dnals is
conslderably less than the [lgures for any one of the last
thres years which &re listed here for Comparisonte

148 seeesr 814 ogps per %ﬁ% tﬁrmiﬁﬁlﬁ(

1947 41ees 148 "
1944 cneen T2 v ¥ " #*

5; Suzmary

Larval and pupal counts were made agalin el Hawk
Lake, Ont.., in 1945, lsprval ocounis for the 5ib consecutive
year and pupal counts for the 2nd consecutive ysar. The
lerval populstion averaged 8.9 larvee/100 terminals for
285 grees and pupsl populetion 0.19 pupae/100 terminels
(0«31 pupae/l00 terminele when pupac destroyed LY predators
are included) for 12 trees.

The data for larval and pupal countsr were subjected
to analysls. The significance of cérrelstlon between the
replicate samples of the lerval count wes found to be fair,
as the small populstion was compenssted by en increase the
number of trees exaxined. The nuwber of individuals
ooourring in the pupal count (often ° per replicate)was
found to be too small to deterwmine LI 1t depletsed the true
populetion level. ’

Four replicete Lranches, each bearing 100 terminamls,
were teken frowm 1O trees selected st rendom. These were
examined for egy clusters. In all only 7 clusters were
obtained, averaging 42.7 egge per cluster. The results of
the survey reveal a very low population Flgure ol 7.5 egus
por 100 tepminals for 1945,

49
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D. Rearing, Feeding and Breeding Studies
1. Host Tranafer Study

Thlis study wes inltilsally underteken in 1942, and has
been contlnued through to the present with new tranafers
being made in each successive summer, including 1945, None
of the 1942 transfers are extsnt, but some from each of the
other years have been successfully continued. The standard-
ized experimental procedure adoptsd and the system of nomen-
claégre used is outlined in the 1943 Ann. Tech. Report pp.
86-89.

The present report embodies only a summary of the
1845 data with the inclusion of a few pertinent observetions.
No attempt has been mede here to analyze the data as it is
felt that this can be more effectively and satlsfactorily
carried out in the light of future rearings, and the result-
ant cumulation of data.

Included Iin thie section are the deta pertaining to
the Jack pine to jack pine transfers which are mainly concerns
ed with determining the importance of pollen in relation to
survival and fecundity.

Notes on the Hoat Tranafer Study:~

o4 In the course of rearings of spruce budworm larvae on
Jack pine, made in the summers of 1942 and 1943, 1t was
found that 1t was possible to mature at least a few moths
end that these adults were capable of laying viable eggs.
However, It was found that attempts to over-winter these
larvee on Jackpine were invarlebly unsuccessiul,

In the Ann. Tech. Report for 1943 1t was suggested
(pe87) that this complete mortality was due to the fact
that the lervae which survived over the winter probably
emerged before the unexpended jack pine terminels were
sultable for thelr purposes.

In an attempt to test this supposition, the egg
clusters of the 1944 rearings of spruce budworm on Jack
pine were split lnto two portions. During the winter of
1944~45, one of these portions was overwintered on s Jaok
pine sesdling (cage 45B) as in former years, and the
remainder overwintered on a balsam seedling (cage 454).
As noted in previous years, the larvse hibernating on
Jack pine failed to overwinter apparently due to their
inability to establish themselyes on emergence from their
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hibernaculae, whereas thogse overwintered on balsan

smerged in the spring end were {irst noticed on May 17,

at which time they wers sctively mining needles. On June
18 end 13 the needling was examined, and 85 larvec (mainly
in thoe 4th stadlum#) were recovered and subseguently placed
in jars and reared on jJjack plne. {(An mdditionsl 5 larvae
in the fourth stadlum were found shrivelied snd limp In
the heslthy terminala.)

On Hay 17 thres larvae were observed in the cage over-
wintered on Jsok pine but on June 29, when the cage was
examined, only one larva was recovered and when 1i pupated
on July 83 it was found to be of the Jack pine form,

1% seems apparont, thersfore, thet the failure of apruce
budworm larvae to successfully overwinter on Jack plne 1s
dus to their prsmeture omergence wiih reference to thelr
substituted host (which is particularly lmportant in view
of thelir apparent Inabllliy to mine Jsck plne needle}; In
other worde the larvase have through generatlions developsd a
synchronization in growth which parcllels thet of thelr
natural hosts, and do not readily asdapt themselves Lo new
hosts whose development 1s not colncident with the normal one.

The 1945 resrings of spruce budworm on jJack pine are
being overwintered on Lalsam as a reszult of the shove
findings., Retransfer of these larvae to Jauck pine as
esrly in the spring ass terminsl development will permit
wlll then be undertasken.

{b) Heedle mining of sprucs budworm larvae

Active mining of needles by larvae shortly after their
emergence from thelir hibernsculee has been noted as lLeling a
widespread heblt among the spruce type larvse. In ihe course
of observations end studles made by this laboratory, however,
no instances of such activity heve been observed among Jack~
pine budworm larvae. (Orr and Wygant, in a recent paper,
mentlion that A, fumlfersnd larvae feeding on Ponderosa pine
in Colorado cOmmonliy miné the needles in the spring, but in
80 doling restrict themselves to one or lew more, and do not
mineg assversl 88 do those on flr and ﬁpma&)t

# Development of these larvae corresponds with that of the spruce
form, and not the Jack pine lomms which lagged by approxiuately
12~14 days at this time.
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In the following tuble sll the capes overwintered
during 1044~45, which contslined spruce budworm larvae, are
listed, and notes re the needle mining hebits ere glven:

NEEDLE-MINING OF

SPRUCE BUDWORM (Spring 1945)

Lgte on which

Remoarks pertaining

Cage Designation nesdle-mining to the extent of
activities were |nesdle-mining
phaearyed.

33 Sw-AbLiGo 143 May 17, May 82  Lommon

88 Ab=Sw:Go'44 ¥ey 33 Falrly common

41 Ab=4Abs Go'44 May 282, May 28,

June 1 k ery common
43 JAL-5b: Cot4d Moy 835, 85 & 288 [Lommon
45%
ovepwint~ JAb-PJ: Gol44 May 17, 82 & 28 Pairly common on
ered on he overwintering
balsam, Wwel =~ Ab.
o mining noted,
18 Ab-Swy Cot4d robably eccounted
or Ly the low
arval survivael
458 ,
cverwint-{Ab-PJ: G044 o wining noted,
ered on (tiere was no
Jackpine | - pverwinter survival

in thls cage, aee
hote {(ale

l. L.We Orr and He Ds Wygant - "HBxperiments ln the Use of D.D.T.
and other Insectidles for Control of the Spruce Dudworm In
Colorado in 1944". U.8.D.A. Agr. Res. Adw. Bur. Bat. & Plant
Q‘llﬁf’i » E’”ﬁﬁ’g ) Au@ » lgéﬁl



(¢) Cage 38: Juck pine - Jack plne ¢ Co 1943.

An attempt was made during the winter of 1244 to over-
winter these larvee in jurs. The egz cluslers, Logether with
twigs of jack pine woere plsced in pint sealera. On emergence
the larvee establlshed hivernscoulse in the twlgs and with the
coming of fall the jars were stored in a cold chamber, where
they remained until the following spring., Difficulty was
encountered in keeping the lers cool enough to prevent thelr
emerging from their hibernaculse, in the spring, before the
opening of the jack pine termlnels., This was all the more
difficult due to the retarded apring {of 19843) end the
resulting late terminal development. Some larvae did emerge
but it was not possible to establish them successfully on ocut
terminals, partly due to the rapid drying of these, and partly
due to the difficulty of handling. With more succeasful
handling satlsfactory transfers could probally have heen made.
Discontinuance of this transfer was due t0 the dlsadventages
inherent in the method of overwintering and handling.

Parther attempts to overwiniter larvae In this aunner are
veing made this winter (1945~46).

(d) Cage 47: Jack pine ~ White spruce: o 1944.

This transfer was necessarily discontinued in 1945, due
to the fuilure of the progeny to overwinter on their host
{white spruce) during winter 1944-45. ¥hether this waes due
in part or wholly to thelr having been overwintered on a
brench rather then on s seedling Las not been ascerisined, but
it 18 a possibility. Only one pups was obtained from the
eage, from 165 eggs which hatched the previous fell, il.e. &
survivel of only O.61%.

. Cage 35: Jack pine ~ White spruce: (o 19433 showed a
similarly low survival. In this cage 15 larvae pupated
while the number of hetched eggs was 650, l.e. & survival
of 2.268f. Cage 35 was slso overwintered on & branch on the
same tree as Cage 47,

(e) Ceges Bl end 82: Jack pine - Balassm: Jo 1943.

Fifty larvae were tranaferred to each of these cages
within a day of each other (June,19 and 20 respectlvely)
The larvae were obtained from the same gencrsal areés and were
C approximately the same state ol development.

There was, however, 8 very surprising difference in
survivel between the two cages. In cage B2 there was a very

high survival, 30 pupae being recovered. When cage Bl was then



examined only six live lasrvee were found ( three 6th instar
end three 5th instarj. Very llttle feeding dams,e was
noted in this cese. Two ol these larvae died ln rearing
jars on Aug. 8, and three died on Aug. 13. The remsalining
lerva was In the 7tk stadium, end, being still alive on
breaking up camp near the end of Awgust, it was teken to
Vinnlpeg and reared in the insectary. It swvived with
littie feeding untll late in October, when 1t was brought
into the levoratory due to the cold weather. 4 day or two
after Lelng brought indoors it shrivelled up and died.

No apparent diilerence was noted betwesn these two
seedlings s regards development or site. Nevertheless,
1t ls conceivable that some physioiogical difference exlisted
belween the two, giving rlse to the greatly divergent
survivale In the two cages.

(£) Cages 43 and 434: Balsam - Black Spruce : Go 1944.

In the spring of 1945 when the black spruce seedling
harbouring the balsam- black spruce 1944 transfer was exsm-
ined, it was found that the needles had been extensively
mineds Spring development of black spruce 18 always slower
thar that of white spruce or balasam ( the preferred hosts
of the spruce bLudworm), and ln the case of black spruce seed-
lings, harbourling large over-wintering populstions of spruce
budworm, these on emergence from thelr hibernsculas mine
the needles of thelir host, thus further rsetarding its devel-
opment. Due to this leck of terminal and bud development,
the lervee are not able to establishk themselves slter the
mined needles dry out, snd consequently hesvy mortallty or
migration ensuss due to starvation.

In order to determine the possible cvourse of develop~
ment and rate of survival that would ensue il the larvae
were allowsed to feed upon heslthy term.nsls, & number of
the larvae (about 33) were removed I{rom their overwintering
host, and placed upon ancther black spruce seedling, whose
terminals were developing normelly. An interecting contrast
was found In the slze of the pupae of those pupse taken from
the new host seedling (cage 434), and the original over-
wintering host (Cage 43)., These data are here tabulsted:-

AVerage Widlh Average Tength
Cage J ? ¢ 9
43 $.3165 10 + 3560 0.9426 1,034
434 43‘43»3. {0,485 1307 1.408
'

ki
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Apalin, slthough & larger number of ezgs and egy oclusters
wore gsecured Irom ca e 43 due to the larger number of moths,
the nmumber of eggs per femalo was much grester in the case of
cage 4543~

AVOTREe Nos

Cage Noe. of Females Total No. of Eggs of eggs per
; Q

43 19 100%7 53

434 .. , be 88

The survival In cage 434 was rether low, but comparison
with the survival ln cage 43 ls difficult, due to the leck of
knowledge of the exect number of larveeé which remained on the
originel overwintering seedling (cage 43)

() Jaek Pine - Jack Pine transfer - Pollen Studyie
Fus

The following statementi, referring to 1944 transfers of
Jack pine buldworm to Jack pline staminete and terminsl cages,
is teken from page 64 of thoe 1944 Ann. Tech. Report.

"1 determined effort was made to disinfest sll staminate
cones in cages 53,54 and 60, Table &, bvefore introducing larvae
for resring. It 1s leared, however, that absolute disinfest-
ation of staminate {lowers ls lmposslible without the complete
removal of the conesa. 1t 13 therefors ulte probable that a
few larves were missed gnd the survival date for these cages
should bs judged accordingly."

Here "---cages B3, 54, 55 end 60, Table 4~--" refers to
the 1244 rearings of Jeack pine budworm on jack plne staminate
cones (i.e. the P] stam - PJ stam: Go 1944, transfers).

. In an attempt to leasen the discrepencles due to in-
complete dlsinfestation of the Jack pine stamingte cones,
check cages were Introduced In 1945. Branches on the same
trea, adjacent to those of the staminate tranafer rearing
ceges and besring spproxisstely the seme numbsr of cones, wers
disinfested as completely as possible in the ssme menner, and
by the same person as were the transfer bearing cages. These
branches were then caged and left undisturbed untlil pupation
commenced., At this tize they were exasmined snd the number
of survliving pupae recorded.

Cages 73, T34 and 74 (Table 5) were located together on
the seme tree, Cage 734 servin; as & check sgainst the other
two cages. Cages 75 end 754 were located together on another



tres, the latter cage belng the check cage.

On First examination (8ee Table 5) the survival of
pollen fed larvae appears larger than that of teraminal fed
larvae. However. when survivel in the check capes ls
Introduced, the resulting figures indicaete a higher survival
in the terminsl csages.

The posasibility of larvae having been overlooked In
torminal disinfestion was not considered. HNevertheless, 1t
may be that thils factor was of some significance. If this
were true, the present fligures would not give s true Indle~
ation. As & further check In future resrings, it 1s proposed
to introduce further check csgzes to offset incompleie term~
inal disinfestation and to suppleoment the staminate check
Cazes.

Under present methods of resring, it seems that the wmost
feasible method of obtalining more valld results would be to
incresase the number of replicates snd introduce the above
mentioned refinements. In the past this has not been possivle
due to the considersedle zmount of work initlally reguired in
maxing such trsnsfers, especleliy as thls must be done over
a very short perlod of days. v




TABLE 1.

1945 REARINGS OF 1943 HOST TRANSFERS

of Pupas:-

1943 Cage Numbers 19
1945 Cage Numbers 19 33 35 38
Original Source of Ab Sw P P
 jeBudworm ’ 4
Host In 1844 Sw Ab Sw P
Pupae matured
in 1945¢~
Males 1 39 7
-
Females 2 39 8 por
TOTAL 3 78 13 ®
o
Dates or upation o
Males July 1€ July 7 July 23 H
o
Pemales July 16 July 13 July 27 b
b
=
LB
Average Widths e

Nales w40 .37 28
Fﬁmles Y 941 wé;c 29
Females caged for
4oxiposition - 20 °
Egg clusters per 0 5,2 2.6
-Totgl 6gg8 per 0 68.9 4244
Hatched eg.s per 0 59.8 51.8

female
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TABLE 2

1945 REARINGS OF 1944 HOST TRANSPERS

'1944 Cage Numbers  [59,40 k1,42 43,44 43,44 45,46 }5,46 47,48 49,50 ,52 §os0% 36,57
35,80 48 53
1945 Cege Numbers 39 41 43 434 455 B5B 47 49 8l 53 36
ﬁrigiﬁgx;mme °f lav |m jab  jap v #o Py P3P} pi.staPiterm
jHost 1n 1945 Sw AD 3 &b 2] P Sw Ab %b Pilotam PJ.term
Fupas matursd
in 1945
¥ales 1 37 26 7 5 o 6 9 17 13
FPemales 4 49 25 7 7 1 4 11 9 4
Total 5 86 51 "14% |12 1 10 20 26 17
Dates of pupsation
1st Pupa 7ul.10ful«17 [JuldTuld7 Jul d6 Jul.? [Aug.3 ul. 0l Jule7§ul.27
504 Pupation July 16 ful .18Jul .18Jul.l18 Pgul .2l ABugad Jul.3l Jul .27Jul.28
Avg. %Width of Pupas
(M) yales 37 .38 | .32 | .43 | .34 20 | .32 | .30 | .33
Pemales 45 ~43 « 56 -49 .} .40 36 33 «35 + 35 « 36
Number of females , .
cered for oviposition 42 25 19 6 5 S 8 8 S
Rumber of egg : -
clusters per female i 5.8 S.4 48 3. G066 Gl 135 0
Total egss psr ' <6 Am. .
faaal; | 54 91 53 85 44 16 48 52 1Y)
Total hatched eggs | g 82 | 47 | 57 33 9 |42 |40 0
per female _ v

# When larves were retranaferred to this cage {June &) they numbered 4l.

8¢




TABLE &
1945 SPRUCE BUDWORM TRANSFERS

1945 Cage Kumbers 65,66 |[67,88 |85,70 71,72

1940 Cege Designation| ag e 8o 71
Qrigéﬁgéoﬁiuycﬂ of Ab Ab | ab | av
go Host Sw Ab PJ Sb
Date of Transfer May QS Mey 25 ?yne 13 {May 25
Insters transferred 2nd 2nd %rﬁ & 4th] 2nd
Pupsae

Male 38 21 24 13

Female 18 30 3 il

Total ‘ 56 51 55 24

Average Width
Mals P 9 042 35 Q"i()
Fomale «48 «49 «40 I %)

Jul S(EB)dul 7(6% Ful 17(€9)TJul 1 (B)

Pupation dates
ul 3@ Jul 1 68 ®@To)Tul 8(me)

lst Pups

Lol

509 pupation July6  Julyll (Julyl8 iJulyld

s of females caged 17 20 25 9
'f’ s DI g tlus

" ﬁ@i §§§&léh ters 4.8 9.0 50 5.9
Total no. of eggs per| »g 143 68.8 85,

amal

: ke "o ) XS :
egis per femele 56 121 590 Té.




TABLE 4

1945 JACK PIME BUDWORM TRANSPFERS TO HOSTS OTHER THAXK JACE PIEKE

1945 Oege humbers
_ 79 80 81 Be 83 84
T I948 Caze Humbers '
] _ 79 79 81 81 83 83
Oricinel Host
P P F P P E
— 8 o i d i b
_ _ Sb Sb Ab Ab Sw Sw
T Date of Transter '
Kune 20 une 22 June 19 | June 20 | June 19-20|{June 21
Instare Lranslorred Bnd % +75% QN 2nd & 2na & end & T
L srd 3rd Zrd 3rd ard Srd
rupse '
Hele . 15 18 0 16 ié 14
Femsle 13 15 ¢ 14 15 13
Total 28 33 Q 50 31 a7
dverage widlh '
¥ale O s 082 P -3 N 4
Fomale - 36 » A3 o D - 32 "D
T Pupation QELES
lat pupa July 26 |[July 26 July & Puly 30 July 28
pupation July 26 Wuly 26 July 3 Puly 31 July &0
0., 0if fomaies
{ daged for oviposition 25 3. 25
Ro. of ezy clusiers
er femple U.88 2.0 1,04
otal Ho. Ol 8406 '
r femanle 13.2 57.2 172
Ko. 0f batched
Byca per female 77 45.1 133

09




TABLE &

1945 JACK PIKE BUDWORM TRANSFERS - POLLEN STUDY

, STAMINATE
1845 Cage Kumbers 78 T4 T3A
1946 Cage Numbers 73 73 7
original mest 35“” r” |
B _ . .
Go Host stam | stam :
Date of transfler & 17 {June 22}
Instars transferred %lg Zrd
VBG. o TUPAE
¥ale 5 i9
Pemale o 24
Total | 13 43 7
Poatal -eHFCX's 2 32
tverage width of pupse|] ,
) ¥sla e D2 324
o BBl S ey Y-
Pu;::atisn ﬁatas*
Totsl mt af eggs | 158.5
¥o. :}f ha&e:haé sgéga 148,




OVERWINTERING MATERIAL FROM HOST TRANSFER STUDY (Winter 1945-46)

Year of | 1946 Grigin#l Tiow Host
TRANSFER Go Jener< Cener- [Deslgnation Deslign-|S:See8dling LOCATIOR
ation ation ation |[BiBranch '
Sw -AD 1943 | 03 | 14,15 35 | sw(s) Beyond ¥cLeod's cabin on flat below hill
P] -Sw 1643 a3 16,20,21 35 3&(5) Directly asst of cemp 73' from creek
Ab~ Sw 1944 62 39,40 39 Sw(s) on east side of hill peyond %c&ea&‘azum
Ab -AD 1944 | o2 | 41,42 a1 | abn(S) oF Cone Sa.C oeyond WGL® ‘
Ab -5b 1944 G2 43,44 43 Sh{s) Behind camp just north of read in poplar.
ib =8b 1944 G2 43,44 434 Su(s) On east side of ridge Lehlind camp.
Ab wPﬁ 1944 ge 45,46 454 AbL{S)s Reyond McLeod'!s cabin on the [lat.
P *ﬁﬁ 1344 G2 49{50, 49 Ab(S) Beyond MclLeod's cavin on the [lat.
Pj- Sb 1944 a2 51,52 51 3u{8) On east side of ridgs behind camp.
Pj stam.a?j.stam 1944 G2 52,54,550 & 60 53 Pi(8) On west side of rié >¢ behind camp.
AD =-Sw 1945 a1 65,66 65 sw(8) gg;fgjgfagm"”gffi "
Ab ~Ab 1845 Gl 67,68 . 67 ab (8¢ On flat jusi beyond HclLeod's cabin
Ab - P} 1945 o1 69,70 69 Ab(S) Beyond M¥cleod's cablin on flat
Ab -8b 1945 aL 7,72 71 sb(s) “WOTTH 5106 Of AIII BEY0
Pl stam-P}] stam“ 1945 Gl 73,74, & 75 73 Pi(8) Directly behind camp on rock ridge.
P] tera~-P] term 1945 a1 76,77,78 76 Pi(8) Dn low rock ridge directly behind cemp
?§ - Sb 19&5 31 73,80 7% 8b({s) On east side of rock ridge vehind camp.
Pl =AD 1945 Gl 81,82 81 AD(S) Beyond Mcleod's cabln on flat
Pj~}$i 1945 gl 83,84 - 83 Sw({s) Locsted behind camgzn&ar 35. J«
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2. Jack Pine snd Spruce Budworm Crosses
TJack pine budworm x Spruce budworm)

(a) Review of work done in 1944:

The experimental basls of this study and its object
are outlined in the 1944 Annusl Tahnical Report, page 70,
and need not be reiterated here.

1944 Crosses:~

(3) Source of mothss~

Two sets of c¢rosses were made in the summer of 1944:~

1. Cage 1 -~ Jack pine ¢ x White spruce ¢. The Jack pine
budworm moths were obtalned from host transfer cages 53,
54, 55 snd 80, and the spruce budworm moths originated
in cage 3%. (Cage 33 contained spruce budworm from white
spruce at Spruce Woodas Forest Reserve, Manitoba, which were
subsequently transferred to balsam in 19435, and whose progeny
have been continued on bvalsam since.) In all 119 and 124
motha were used in this hybridization.

IT.Cage 4 - Balsam J x Jack pine 9. In this meting 5¢ Jack
pine budworm moths were secured from cages 53,54,55 and 60, =nd ©
and 3¢ apruce budworm moths reared on bslsam were obtalned —
from cage 3% of the host transfer study.

(11) Fecundity:-

Reoords of fsoundity of the 1944 Fo generation are
somewhat obacure as they indicste only the number of egg
clusters oviposited, and not the number of eggs, nor the
percentage fertility.

PABLE I

/K‘?k;%:x‘ wgézg Kaéaggae Clm t&ra O JECE pIne
1l 5 8p # SPla l¢ 0 20
2 2 Sp 2 Py 23 I = .
3 4 Sp 8 PJ 24 4 0
4 5 Pj 3 8p * 0 g H

# P§ - Jack pine budworm
8p ~ Spruce budworm
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(111) Overwintering:-

The progeny of all three overwintering cages (1A :1,2,3)
of the Jack pine ¢ x White spruce ? cross, were overwintered
on a single balsam seedling and this series was designated
1A: Po 1944: Cage 1. :

The progeny of Cage 4, l.e¢. the Balsam ¢ x Jack pine ¢
cross were located on a balsam seedling at Hawk Lake (East),
Ontarlo, sand deslgnated lA: Fo 1944: Cage 4.

{b) Methods and Procedures usedi=

The equipment and techniques used were in many details
simllaer to those used in the host transfer study. ‘

(1) ¥ating:-

The male and female moths employed ih hybridization
were secured from vials containing sexed pupae of known origin
and host types. On emergence from the pupse, the moths of
each sex were liberated in oviposition cages of the style
used in tie host transfer study - l.e. galvanized screen
cylinders closed off at either end with factory cotton.

To these cages were then added small but equally
sized brenches of the verious host treSs (i.e. jack pine,
white spruce, black spruce snd bslssm - 1944 only the first
three of these were included), to provide surfacss for ovi-
position. The purpose of adding the various host speciles
being to attempt to test the preferences of the moths in
oviposition.

(11) Overwintering:-

After oviposition was complete, the egg clusters from
the host plents of each cage were collected, counted and
placed In a 60 mesh screen vial containing a label besring
the ‘éslgnation of the oviposition cage. All the vials from
the same cross were then hung on & caged balsam seedling for
smergence and hibernation of the larvee. The bronge screen
cage on the seedling was removed sften all the larvae had
gone into hibernation and replaced on the seedling in the
spring, before their emergence. ’



(1i1) Rearing: - (Methods used in 1945 re 1944 crosses)

In the apring of 1945 when the larvaee had reached the
third stadium, and were thus large enough to trensfer, the
overwintering seedling was cut and brought into the insectory,
There the larvee were collected and plsced in P.I.S. type
rearing Jars for further development and obsservatlon.

In the case of the larvae {rom Cage 1 - one hundred
individuals were secured snd hsll of these wers placed in
Jars to feed on jsck pine staminste conelets, the other half
were placed In Jars with fresh beslsam terminals as food.
Bach Jar inltlaelly contained ten larvae.

The larvae in Cage 4 were in the 5th and 6th stedia,
before they were transferred to rearing Jars. Due to their
advanced development, and as there were only forty in all, they
were reared entirely In Lslsam. Thelr satisfactory develop-
ment In balsam was &lso a consideration In continuing them
on thls host plant. Each Jar in this serles contained five
larvse.

The [ood conteined in the Jars was changed at freguent
intervals (about every 2 days). 1In the case of the fifty
larvse red on Juck pine, these were startsd on staminate cone-
lets and when these were no longer obtainable, feedins was
continued on fresh terminals.

On metsmorphosis the pupse were sexed and placed in
shell vials for emergence. ¥ating wes carried on as described
above, thus completing the Fl gencration. The progeny are
now belng overwintered on balsam at (Eest) Hawk Lake, Ontario.
(c) Observations on 1944 Croasses during Summer 1945,

(1) Cage I =- Jack pine ¢ x White spruce ¢ : F1 1945.

k3

The [irst signs of activity in this cags were observed
on May 17 when a mined needle was seen. The cage was re-
examined on Mey 21 and 28, on the latter date eleven second
instar lsrvee were observed, and alsc 5 mined needles. By June
11, most of the larvee had lef't the mined needles and entered
the buds. Transfer of the larves to rearing jars was carried
out on June 13, at which time the larvae were In the third
stadium.

In the accompanying flgure (Flyg. I) an atiempt has
been madse to represent graphicaeily the rates of development
of the larvae on each on the hosts. It will be noted that
thw initisl lead of the larvae fed on Jack pine was later
neutralized by a period (June 18-22) of ingctivity as regards



Grephs « PIGURE I

Along the ordinate axis ars plotted the mean
developmental stages of the msjority of the larvse
at the vsrious intervals when the resring jars wers
exanined. ‘

Along the axlas of abscissas are plotted the
days during the peried of larvel development from
time of transfer till pupation.

The ordinate velues are taken as the stages
of development (stadla} of the majority of larvae
in all the Jars of each set at the various dates on
which the Jars were examined., This information was
obtalned by summarizing the data contained in the
notes made in the course of rearing,
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growth. During thls period the larvae were provided with
Jack pine staminute terminals and 1t was noted that the
larvae appeared to be ingesting very little of the pollen.

The methods of providing pollen,{(l.e. by placing
individual conslets (duly infested) in the jars was not
entirely satisfactory, and apparently many larvse died due
to suffocation when they became coated with pollen lying in
the bottom of the Jar.

¥igure I1 illustrates graphically a corresponding
marked mortality during this pericd of pollien feeding.
¥ortality continued high however, even after the pollen .
was substltuted by terminals. On the basls of the writer's
obsgservations, thls mortallty was dus largely to the death
of larvse that had been retarded during the pollen feeding
period.

This graph also deplcts the higher survival of ths
balsam~fed larvee as compared to the jack pine~fed larvame.
Thirty-six balsam-fed larvae pupated as compared to 11 jack
pine-fed larvee. (The lnadequacy of the méthod of providing
pollen should be borne in mind in meking any comparison as
regards survival between the Jack pine and balsem fed larvae).

Table II pressnts in summary form the numerical data
recorded for this cage. The full significence of thls dats
can only e appreciated by compsring the informstion therein
with that of tsbles I and III of thls sectlion of the report,
and with the tables of dsta for the Host Tranafer Study.

It is possgible that the extremely low a@x~ratigﬁ/in the
case of the Jeck-pine fed larvae 18 an indicstlion of their
affinity to t he spruce-bslsam form. Purther confirmation of this
would be requlred, however, bsfore umaking a conclusive statement.
It is of ilnterest to note that Qrahesm (1935} indicated that
partial starvation of the budworm tends to decresse the sex-
ration.

3 .o tBble, the data as regards percentage
fartili%? ggtggméghg%eineenalusiva. The high figure of 94.9%
fertility for one of the oviposition cages of the vslsam~Ted
larvee and the low figure of 12.5% for the other, ars in
considerable disagreement. The small number of matings meke
it impossible to give any complete statement on fertility.
The most that can be sald is that the degree of fertility of
the eggs of the heterczygous moths 18 somewhat less than in
the case ol single-host straln budworm and that there sppesars
to be no significant difference in Tertlility between the egys
of thess first generatlion hyleids as & result of their having

fed on different host plants.
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The rirst signs of activity, in the cage containing
this oross, were observed on Msy 28. At this time two
balsam buds with webs were observed, but no signs of needle
mining were seen. On re-sxamining the cag on June £, two
infested buds and one 2nd instar larvee were seen) needle
mining wes atilli not evidenced. On June 11 s larva in the
third stadium was observed. Trensferring of the larvee to
rearing Jars was undertsken on June 26, and at this time the
larvae were in the 5th, 6th and 7th stedia, ™ examining
the seedling at the time of transferring, no signs of needle
mining were observed, so it was concluded that the habit of
nesdle mining was not practised by thess larvae.

Forty-four larvee were :obtaiued from the seedling,
and of thess four were preserved. The remalning forty were
transferred to reering Jars, and fed upon balsam terminals
until pupation.

As shown by the figures in Table III, the survival
of this cross was high, 35 pupae being obtained from the
original 40 transferred lervee., The sex-ratic of the pupse
waa 57, whieh is very eloese to the norms]l sex ratlo for
single host strain Archips fumiferena Clem. (The mean pupsl
sex ratio for the Jjadk p?nu Torm over the yesrs 19%8 to
1945 inclusive (in the Hawk Lake, Ontsric erea) was .49%,
and the sex raetioc of pupae collected in the fisld at Hawk
Leke, Ont. over en extended period during the summer of
1945, was ,467.

As regards tne fertility of the eggs of these hybrids,
the mean figure of 65.% appears to represent a rsirly good
estimate of the degree of fertility.
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. DATA

TABLE 11 Cage 1 Jack pine ¢ x White spruce ¢ : Fo 1944 - Survival & Pscundity, . ..
(Fi 1945) .
‘Larvalinitial |Date |Nce.of [Date of [Date of | Sex [Emergence [Kumber of Egg Clusters Total |Number of
Host ([Ho. of of Pupae first | first (ratioc| dates ‘ Eo. fertile |Pertility
Plant larvas [trans d @ of of On on on on | of eggs
: trans- | fer |& @ pupa pupa [pupac moths balsam|white |Jack | black| Eggs -
ferrad res ¢ spruce |pine aprueaé 4
5d x |Be VIiDeCaP|[OVID.CALZE |UVID LBLE
' % B[4 [B "1 B
Balsa 50 - 23 (11| July 9 |July 19| .32 July 4 9 7 O '
HT 23 30 216 126 (205 , 14 |94.91 [18.5
- v 6‘5!9%?‘5
3  x  |29 DVIp=CBgg0vVip.CRL8 |OVIDCBLE
Jack 50 - 9! 2 |July 16 |July 30 | .18 2ly Aug. _ S
pine 10 z z o A A A
21 0 57 7Y P
RS S
TABLE 111 Cage 4. DATA Balsam & X Jack pine ¢ : Po 1944 - Survival & Pecundity, 1945
. o ’ ne rEence ‘ 12 pairs oI motns TS T FeTalNUEb e ol %
Larval|Initlal |pgte [NO.of [Date of | Date of| Sex Fma umber of Egg Clusters | yo. fer i -
Host |No. of | gr |Pupee | first | first patio | dates Hiiumber o BRg Bauslar e fgz;ile Fertility
Plant %ar'«%g trans- ¢ M of moths [palsam White |Jack black Eggs
. §§§§a rer | ¢ | pupa pupa pupa | T, spruce pine |spruce ’ )
OVip+C8 80VIp.C8, 6 |OVID.CELE
| 5o o KB 1C A 5 [C & | & 16
Balsam| 40 June 18 @| July 6| July € «57 | Jul = - v |2 v i‘? , _
26 o1 20 184 % > \“‘{g’ % t?ﬁ 73& &.66E88 -15 |
2 ' L 65.3% :

=~}
s




(d) Comparallve Notes on tle Reciprocal Crosses

Cage I 1 Juck pine ¢ x White apruce ¢ : Fl 1945
Cage 1V: DBalsam ¢ x Jack pine ¢ : F1 1545.

(1) Pertility:-

The lertilility of the Fl generstion of sach of the
reciprocal budworns hybrids was much less than 100%. This
factor appesrs to bDe indepsndent of the food plant, as
there was llttle dilference in degree of fertilty between
balsenm snd Jack pine~fed larvae.

(11) Sexz-Ratio:-

The sex~ratlo of the pupase of ihe Jack pine ¢ x white
spruce % cross (Cage 1) was abnormally low, especially in
the case of those larvae fed on Jack pine in which case
there were UOg's to 2 9's, & ratio of .18.

The sex-retlo of the reciproecal heteroszygous pupse
{(Cage IV) was near normal (.57).

(111) Nesdle mining:-

A difference between the reciprocal sets of larval
progeny, both overwintered on balsam, was noted as regards
the hablits of needle mining. ¥ined needles were first sesn
in Cage I (Jack pine & x White spruce ¢) on May 17, and these
had become gquite numerous by Maey 25. These dates colincide
very well with the period of similar activity on the part
of spruce budworm larvae being reared on balsam.

In the casc¢ of the reciprocal cross, howsver, (Cage IV:
Balsam ¢ X Jack pine 9) the habit of unsedle mining was entirely
absent., The possibllity of this being a hereditary sex-
linked tralt is worthy of consideration.

{iv) Rates of development:

The rates of development of the balsam~Ted larvae
of each of the reciprocal crosses were almost equal, and
closely paralleléd that of the Spruce budworm form being
reared in cages at Hawk Lake, Ontaric. Maturation of the
Jack pine~fed larvae lagged approximately one wesk.



{v) Survival:-

Survival was highest in the case of the balsswm-fed
larvae in Csge I, where the larvae wers split into two
portions and helfl fed on Jack pine and the remainder on
balsam. Survival was high in the csse of Cage IV where
8ll the larvee were fed on balsam,

Thnis difference 1n survival on the two hosts is of
doubtful signiflcance due to the previously mentioned
edverse effect of the method employed in providing pollen,

(vI; Host preference in oviposition:

In the case of the moths from Cage I no particular
preference was exiiblted for any specific Ffoilsge in ovli-
position. The moths Irom Cage IV showed sn apparent prefer-
ence for balsam as an egy laying site but the strength of
this evidence 1s not sufficlent to make a conclusive state-
ment.

3
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Complete tabular summary oi color notes on Fl hyurid
moths released in oviposition cages at Hawk Lske, Ont.
Summer 1945

Cage I - Jack pine o x White spruce 9 ?1 1945 (reared on balsam)

Oviposition Date rel@ased
Cage into ovi~- Sex Color note
position cape

A July 23 ¢ Hone glven
A July 23 d None given
A July 23 d None glven
A Julyyzﬁ d | None given
A July 23 d Hone glven
A July 30 d hone glven
A July 3G ¢ None given
A July 31 Q Kone piven
A July 31 @ None given
B July 85 d Néna piven
B July 85 d Hone given
B July 25 =l Hbme given
B July 26 d None glven
B Aug. 1 e ¥ore ziven
B Aug. 1 2 Kone glven
B Aug. 1 9 None given
B Aug. 2 ¢ "Jack pine budworm type"
B Auz. 2 Q "Jack pine pudworm type®




Cage I « Jack plne ¢ x White spruce ¢ : Pl 1945 (rearsd on

_ Jeck pine)
Oviposition|Date released
Cage into ovi~ Sex Color note
positlion cage
A July 31 d Hone gilven
A July 31 d None glven
A Aug. 1 d None glven
A Aug. 2 o None glven
A Aug. 5 d None glven
A Aug. 10 9 i”wark@r than t}pi&ﬁl .
A Aure 11 @ T M"typical jgck pine

budworm typel
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Complete tabular summery of color notes on Fl hybrid
moths released in oviposition cages at Hawk Lske, Ont.
Summer 1945

Cage IV - Balsam J x Jack Pine ¢ : Fl 1045

Ovipositlion|Date released
Cage into ovi- Sex Color Note
posltion cage
A July 20 9 None glven
A July 20 ¢ None glven
Tugcuus = "typical spruce
A July 20 ¢ gudworm tyge”
uscous « "typlcal spruce
) uscous = pical spruce
A July 21 e budwo rm tyee¥ |
A July 21 d gg wings" ©
. reddlsh-brown -'not quite
A July 22 ¢ tygical spruce budworm
July 22 d oWE SHOT q
A y typlcal spruce budworm typ#
A July 22 ¢  ltypleal spruce budworm type!
A July &3 d None glven
fuscous -"tyeical spruce
B July 22 ¢  budworam type
P fuscous~- Ical spruce
B July 22 ® Joudworn type"
LS COUS~ "LVP10E W5
B July 22 ?  Pudworm type’
Tuscous - Wige 5 BOPUCG
B July 22 ?  ludworm type”
B July 22 ¢ lhinge®. " wishredarsR T
HESCOUS = L VDL O B0 U
: ‘ L UgCoUsS = W i MeAdli sl
B July 22 d tings"
IEUHE““‘*WI?&”T@Gﬂi!H?“”*
B July 22 d Iutin&an
B July 22 d Kone given
B July 22 d None glven
c July 23 9 None glven
c July 2835 ¢ None given
c July 23 Q None given
C July 23 e None glven
c July 23 ¢ | None given
c July 23 ¢ None given
c July 23 J None given
C July 23 d None given
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(e) 1945 Crosses of Jack Pine and Spruce Forms of Archlips
fumiferans Clem.

(1) Records of 1945 matings:-

o crosses of Jack pine and spruce budworm moths
were undertsken agsain in the summer of 1948. The methods
used were the seme as those used in the case of the 1944
Crosases.

The following hybridizations were made:-~

(1) Cage 5 ¢ 1A ¢ Fo 1945 : Jeck pine ¢ x balsam @
(2) Cage 6 ¢ 1i : Fo 1945 : Jeck pine ¢ x bslsam ¥
(3) Cage 7 ¢ 1A ¢ Fo 1945 : Jack pine ¢ x balsam ©
(4) Cage 8 ¢ 1A 3 Fo 1845 : balsam ¢ x Jack pine ¢
(5) Cage © : 1A : o 1945 : belsenm J x Jjack pine ¢

The spruce budworm moths™ used in the study were
obtained from cayes 33 and 41 of the host transfler study.
Some Jack pine Ludworm moths were obtalned from cages
73 - 78 (incl.) of the host transfer study. Other Jack
pine moths used emerged from Jack pine budworm pupae which
were collected Iin the fleld st Hawk lake, Onterlo, care-
fully sexed, and then placed in shell vials for emergence.

No color notes were made on the moths used In
ceges 5 & 6 -~ thefi two ceges were overwintered on the same
wisem sesdling. In the case of age 7 only normelly
colored spruce (fuscous(ﬂidgway) “and jack pine (burnt
sienns (Ridgway))™ budworm moths were used, snd the
progeny from these were overwintered on & sepsrste balsam
seedling.

No color notes were kept in the case of the moths
in cage 8. This cross was unsuccessful as regards eygg
production, and so wes necessarlily discontinued. Only
normally coloured Jjeck pine and spruce budworm moths were
used 1In the cage ¢ hybridization. The progeny from thils
latter cage sre belng overwintersd on a valsam seedling at
Hawk lLake, Ontario.

# These spruce budworm moths are indicated above as "balasam
¢" or "pmlsam 9" as balsem was their host tree.

## Thils color tarminola&y i1s that used by Brown & MacKay in
their descriptions of moths of &, fumiferans Clem. in
Can. Ent. LXXV (II): 207-211 : TO43



TABLE IV

DATA RE 1945 CROSSES

» F - ﬁ(}.ef %
Ho. of |Nosof | xo, be o] cLusreds 110. fertile [fertility
Moths |Moths Plack [hite 1 %4 Heterozy Jof heter-
Date ¥o) N Oon On kgos jgotes ozygotes
Bpruce Bpruce {Balsam Jackpine lsid
Cage 5 -
Jackpine J July 30 g £ - 7
X Balssm ¢ jackpine ppruce 6 2 2 52 18 34.61%
Fo: 1945 r
Cage 6
x Balsam ? jack pilnegpruce | - 3 1 0 | 4pprox ppprox.
age 7 5 5
Jagkpine ¢ jAuE. 1 yock pinefpruce | 4 2 4 9 174 | 153 87. 9%
Fo: 1945
Cage B 1 very
Balsan d X 3 $ - O QO amall - - -
Jackpine 9 spruce jJackpine discard~
MS ed
Cage 9
alsam & X 2 ' 0 o 15 7 344 286 83.19
ackpine ¢ spruce ackpinr ’
Poz 1945 .

In cages 5, 6 & 8 the egg clusters wers all very small.
In cage 9, the egg clusters were malnly el of the Jack pine budworm

type, l.e. large and flat.

i .
I
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(11) Host preference of moths in oviposition:=

Ko definite and marked preference for any parti-
cular host in oviposition was demonstrated by the cross-
mated moths. Last year's matings indiceted thst cross-
fertilized spruce budworm femsles chose white spruce over
balsam and Jack plne over white spruce, and also that jack
pine femsles laid «ll thelr eggs on Jack pine (c.f. Ann.,
Techi. Repe 1944). The danger Inherent in drawing hasty
conclusions from such an experiment is borne out in this
year's oviposition results (c.f. Table IV), which differ
8o from thoss of lasi year to meke any conclusive state-
ment Impossible. Before sny statement could be made in
this regard, 1t would be necessary to investigate the
problem much more intensively with due consideration of
the verious factors involved.
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The following tables present In summary [orm the

rearings.

average width of mele and female pupae of the various 1945

These widths were obtsined by measuring the pupae
at their widest point, 1.e, the caudad area of the wing pad

regions. The c¢alipers used were calibrated to C.01 mm.
AVERAGE WIDTHS OF PUPAE
1945 SPRUCE BUDWORM GO TRANSPERS Toi=
TABLE VI (All measurements are in oms.)
[ #hite BIack
L REPLICATE i Spruce Spruce Balsam Jack pine
1
d +44 +40 42 « 35
2
9 «48 +43 48 « 40
2
1945 JACK giﬁg BUDWORM GO TRANGSPFERS
Ogw
TABLE VII
i JAWWW' £ | BALSAW  |BLACK
EPLICAT B TAMIRATE PERMINALS |SPRUCE SPRUCE
. CONES | ,
: 4 . R PYL) o ] ggpﬁﬁ . g
d ] - " O . 0 . . 08
3 . OO . '
py 03‘7 . ‘ »% »32 10O §%&£aﬁ o%
F ¥ B ‘3’? v% ;3% » :3{3
3 Pt A Y5 ;




TARLE VIII 1944 Spruce Budworm §1(1945) Tranafers To:

Woite  [Biack Spruce Balsam Jack
Spruce 40 43A ' __pine
g | . 32 | s 38 | .34
Q « 46 + 36 «49 43 »40
TABLE IX 1944 Jack Pine Budworm Gl (1945)Trsnsfers Toi-
‘ . 'ét m Jack Fime _ T Wilts ) ETaoK
, gon?i 8 érm.na 8 | Spruce Balsam pruce
d » 30 | « 33 - .29 .32
9 + 36 | « 368 « 36 «33 o« 35
TABLE IX 1943 Spruce Budworm Gg {1945) Trensfers Tos~-
“Balsam
%hite Spruce (from white sprucs)
d +40 , .37
¢ o435 «40
TABLE XI 1943 Jack Pine Budworm G2 (1945) Transfers Togje
White Spruce Jack Pine
o +28 , -
o 29 -




OVERWINTERING MATERIAL {(1945-46)

BUDWORM CROSSES

Yerr of riginael | Rew Y35 '
FPo Gen~ |1046 Dealign- [Design~ B-Seedling
Cross grstion Gener- (ation lation ~-Branch Location
etion
' On east side of BLll,
Abd x P 1944 F2 4 4 ko (8) beyond MeLeod'!'s csbin
¥id x Swe ,
ra;g?aﬁ oni 1944 F2 . 2& 3 1 Ab (8) Beyond ¥c bLeodt's cebin
&
Pl x Sue On ridge behind camp on
nggﬂ on} 1944 w2 L, 2 & 3 1l PS (8) wesat slope.
Pid = AL 1945 _
Fi 584§ 5 Ab {8) Beyond ¥Ye Leod's cebin
§l & x AW 1245 Pl 7 7 &b (8) Beyond ¥o Leocd's cabin
2bed x Pl 1945 Fl 9 9 Ab (8) Beyond ¥clLeodts cabin
on flat.

E;‘
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SUMMARY REPORT OF THE FPOREST IKSECT
SURVEY, CENTRAL CANADA

By &. R. Lejeune

Forest Insect Laboratory, Winnipeg, Han.

INTRODUCTION

This is the second year in which the Poreat Insect
Survey has covered the three prairie provineces: Alberts,
Saskatchewan and Manltoba. This grouping is epparently
working satisfactorily, as a very successiul season has
been concliuded. It is hoped thet with Increased personnel
and more means of transportation, even the present cover-
age may bLe considerably improved.

RESULTS FOR 1945

A total of 627 samples wsas received in 1945, re-
presenting an increase of 114 over the number received in
the record year 1944. These collections were distributed
amon; the provinces as follows: Hanitons 348, Saskatchewan 120,
and Albertas 97. (The remelning 62 samples were received from
Ontaric ) Iw ¥anltiola were 45 co-operators; in Saskatchewan
were 273 and in Alberta were 32, In the latter province, all
97 samples were recelved from our co-operators; in Saskateh-
ewan the number collected by co-opérators was augmented Ly
some collected by one of the Forest Insect Rangers; in ‘
¥anltoba haelf of the samples were mede by co-operators
outside this laboratory and the othsr half by members
of our stafifl.

The jeck pine budworm and the European larch sapw-
fiy are the most serious pests in central Canada. MNanltoba
has suffered the heaviest demage from both pests, but
Seskatchewan has a severe outbreak of the larch sawlly.

A potential threat to the forests of eastern Yanitobs ls
the spruce budworm, as it makes itz way westwerd through
northwestern Ontario.

STATUS OF MAJOR FOREST AND SHADE TRED INSECT PESTS DURING 1945.
A. SPECIES CAUSING SERIOQUR INJURY AT THE PRESEKRT TIME.
BUROPRAN LARCH SAWFLY (Pristiphora erichsonii Hig.):~- This

insect is inecreasing in severliy and continuing its west-
ward movement. It hes endangered such an extensive area
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of young tamarack that it now ranks as one of the foremost
forest pests of Manltoba and Sasketchewan.

The infestation at Riding Mountain Hatlonal Park, one
of several years standing, decreased merkedly in some areas,
but was newly reported in others. A noticeable decline occurred
at Wasagaming, Mile 7 Horgate Road and ¥lle 135 Audy Leke
Road. The follage on teees in the first two areas is still
very sparse as a result of previous defolistion, but the
stand at Mile 13 appeared extremely healthy. For the first
time, severe defollation was in evidence in all temarack
atands along the Dauphin Road north to Moon Lake, while
heavy damage was also noted in the vielnity of the prisoner-
of-war camp. Veluable inlormetion concerning the distrib-
ution in the western half of the park was provided by park
warden John Hyska., It appears thst defoliation is wide~
spread throughout this distriet and extends northward to
Gilvert Plains., West of Cunn Lake, the Iinfestation is of
medium intensity. Heavy defollastion was recorded in Secs.
15 and 18 Twp. 21 R. 22 and all of Twp. 22 R. 25 WPM.

Sawfly damage in the Duck Mountain Forest Reserve
was largely confined to the southern half, but where 1t
occurred, defolliation was most consplcucus. 3Severs defol-
iatlion was observed in tamarack stands surrounding Baldy
Mountain, and at points two miles north of the Valley River
Indian Reserve, and two miles north of Grifton on the reserve
boundary, In addition, Survey collections were recelived f{rom
Grandview and Deepdale.

The outbreak declined somewhai in the inter-lake sresa,
especislly north of Riverton whers the population dropped about
50% according to field counts, while the conditlon of
the trees was much improved. A small stand seventeen
miles northwesi of Hod;son in the Redrose district was
60% defoliated. Defollation of upland tamarack in the
Gypsumville and Davis Point dilstricts varied from 754 to
100% whereas the swamp tamarack was practically untouched.

The EBuropean larch sawflly was prevalent in most
of Manitoba east of Lake Winnipeg. The heaviest defol-
ietion was found in an srea bounded on the south by the
Manigotegan River and on the north by the Wanlpigow River.
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It extends eastward inland from Lake Winnipeg for a distance
of approximately twenty-{ive miles and covers an arsa of

. some one hundred and fifty squsre mlles. Throughout the
remainder  the area the sswfly 1s noticeably lighter.

In the reglion surrounding Lac du Bonnet, larch sewflly was
practically absent. At Seddonts Corner s heavy infestaetion
of about four square mlles was dlscovered,

The infestation in southern Manitoba was generally
light. The only heavy defollation occurred at Sundown in
& swamp three~guarters of a mile wide and two miles long.
A medium iInfe:tatlon which has decreased from lasi year
was recorded near Dawson Cabin in the Sandilands Forest
Reserve, The previously heavy outbreak in the Spruce Woods
Forest Reserve was almost non-existant in 19405.

In addition to the foregoing ‘nformation on distrib-
ution and intensity, the Porest Insect Survey recelved
gollections from the following Maenitobs points: Kisslsszing,
Norway House, Deepdale, Hodgson, Woodridge, Marchand, White-
mouth, Rennie and Polnt du Bois.

It seems that in Saskstchewan the distribution of
this insect 18 s8till largely limited to the east-central
part of the province, although more intensive sampling
would no doubt have indicated a more westerly spread.
Heavy infestationswere recorded st Madge Lake (65% de=
foliation) and Pelly (85% defoliation). Between Pelly and
Sturgls one tamarack swamp was 30% defoliated. From Sgurgis
to Ushta, wherever lasrch was encountered, defoliastion
averaged 504. North of Ushta to Hudson Bay Junction no
sawfly damage was noted. At Hudson Bay Junction only one
stand was observed to conteln sawfly larvae.

The Forest Insect Survey received samples from
other Saskatchewan points as follows: Beaver Lake, Chelan
end Pralirie River,

Yo larch sawfly records were received from Alberta.

Investigations on the natural control factors
operating a;&inst the sawfly have been intensifled, and
further expansion of the work 1s planned as soon as pers-
onnel becomes avallable, Cowoperators sre urged to aubmit
reporis and samples whenever possible during 1946.
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Ssmples recelived: MANITOBA: W. L. Hislop 2, H. L.
Kendrick 1, G. H. Davies 2, D. E. Cooper 1, J. H. Inkster
2, R, L. 8tevenson 2, T. Lalor 1, C. J. Ritchey 1, C. H.
Patierson 1, Je. Xokindovich &, J. E. Harrison 1, J. Hyska
6, R. D. ¥c Kinnon 4, C. Dunlop 1, Miscellaneous 15,

- Total 41. SASKATCHEWAN: 0. B. ¥c Neil 1, Ps C. Hogan 1,
C. Schell, 1, H. Abra 1, E. H., Shannon 1, Miscellaneous 14,

Total 19. ONTARIO: 5. Total of samples received in 1945, 65.

JACK PIEE nUDWORY {Archips fumiferanaClem):~ Ths jack

pine budworm, in general, continued 1o subside and has to
all intents and purposes practically disappeared in two
previous outbreak centres. The main budworm areas during
1945 were confined tc the Sandllands Forest Rsserve and

the Whiteshell Forest Reserve, Manitoba, There 1is always
the possibility, of course, that these may be the source of
renewed danmage and defoliation. BSmaller outbreaks were
recorded st Seddonts Corner on the Trans-Canada hlghway,
Sasagannigak Leke and south of Gypsumville, all in Manitoba.

Budworm was distributed throughout the Sandilands
Forest Reserve with the heaviest defoliatlion recorded in the
solthern part in the vicinity of Reserve Headquarters. At
the worst, however, damage here could be considered moderate
and was generally confined to open growing stands. Never-
theless, severe defolistion is enticlpated for 1946, as
indicated by the fact that five small plnes averaging eleven
feet in height, exaxuined in August 1945, yielded B500 eggs
per tree. A second srea of less intense defoliatlon obteined
in the Dawson Cabin area in the northern part of the reserve.
The main demage here was apparently experienced by the
falrly extensive regeneration which prevalls in the stands
examined, A very light infestation covered the remasinder of
the reserve. Beyond the reserve boundary, southeast to
Sprague, only a trace of mdworm was found in stands
heavily defolisted during 1944,

Thres areas of budworm infestaetlon are known to
exlst in the Eastern Manitoba region. The maln body is of
medium intensity and located in the southeastern pert of
the Whiteshell Forest Reserve. It is roughly bounded on
the south by the Trans-Csmada highway, on the west by
¥ud Turtle Lake and on the north by a line running scutheast
from Redrock Laeke through Nors Lske into Ontario, This part
of the outbreak asppears to be limited in extent by the
evailability of pure stands of Jack pine. A small, isolated
but severe outbreak, which probably stems from the Wnite-
shell infestation, isstill in progress at Seddon's Corner,
east of Resusejour. To the north, pine budworm was recorded
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in relastively small numbers around the shore line of Sasa-
gilnnigak Lake. It was impossible to determine the inlsnd
boundary accurately, but it was epparently neither extensive
nor hesavy.

The pine budworm was present in very limited numbers
at two other points in Manitoba. In the first, twelve mlles
south of QGypsumville in the inter~lake arsa, a few pupse were
found on Jack pine growing on sand ridges. This particular
area was similerly reported in 1944. The second, an extreme-
ly light Iinfestatlon, on reproduction, is situsted six snd s
half mlles northwest of Maleking.

Two previously troublesome outbreaks in Saskatchewan
and Manitoba hsve subsided. In the Fort & le Corne provincial
forest, there was svidence of light current defoliation in
the area east and west of Twin Lake. Elsewhere in the
Forest there appeared to be no budworm sctivity. Not a trace
of budworm wes to be found in the comparatively short-lived
outbreak in Riding Mountain Netlonal Park, Manitoba.

There are still no records of this insect occurring
in Alberta.

Samples received:- MANITOBA: H. L. Kendrick 1,
J. He Inkster 2, C. H. Patterson 1, J. E. Harrison 2,
Be C. BEmes 1, Miscellaneous 10, Total 17. SASKATCHEWAN:
H. BE. Tenner 2, Miscsllaneous 1, Total 3., OHTATL O: 4.
Total of samples recelved in 1045, 24.

SPRUCE “UDWORM (Archips fumiferana Clem.):- The seven year
old outbreak in the Spruceé woodis Forest Reserve, Menito ba,
continued to spread in 1945, although the intensity of
defoliation remsined much the same st s medium level. It

. has now extended itis range from the west side of the Epin-
nette swamp north west to Onah and in a southerly direction
to the Assinlboine River. In the main, the hfestation is
spotty with islands of heavy defoliation occurring occasion-
ally. The heaviest current damage was noted in the spruce
around Onaks This aree was visited and reported on by

Mr. C. B. GiIl of the Manltoba Forest Service. Despite the
age of the infestation, there is no evidence of tree mort-
ality or lerminal killing in the Reserve.

While the Spruce Woods outbresk gives cause for
concern, & much graver mensce mey threaten the spruce-
balsan forests of Rastern Manitoba in the near future. The
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spruce budworm, which has caused such widespread destruction
in eastern Canada, was discovered in 1945, in sepidemic
proportions &t a point in Ontario, 2 bare sixty alr miles
from the Manltoba boundary due east of Lac du Bonnet,
Providing susceptible stands are available, it is reason-
able to expect a spruce budworm outbreak to bulld up in

this part of Manitoba during the next few years, It is
indeed likely that 1t ls alresdy present in endemic numbers
because during 1945 seversl specimens of spruce budworm
larvas from black spruce were received from Sasaginnigak
Lake. Co-opsrators in thls area are therefores urged to do
their utmost to detect the pressence of this insect on spruce
and balsam in 1946.

Samples recelved: MAKNITOBA: G. H. Davies £, T. P.
Williams 1, G. Charnell 1, Miscellsneous 7, Total 11.
ONTARIO: 2. Total of samples received in 1945, 13.

FOREST TENT CATERPILL:R:(Malscosoma disstria Hbn.): The

tent caterpillar infestat¥on of last year nas moved east-
ward. No damage was notlced in last year's centre around

{he Duck and Riding Mountain areas. On the other hand, heavy
demage was obssrved in the interlake area, i.e, between Lakes
Manitoba and Winonlpeg.

This year Msnltoba was, with the exception of one
report, the only province from which samples and reports.
of ths forest tent caterpillar were received, and all of the
semples came from the interlake arca. The infestatlon between
Gypsumvllle and Camper, first reported in 1543, presumably
reached its peak in 1944 as this area has been carefully
surveyed thils year, and the damage sstimated as medium,
The area cccupied by this medium infestatlion extends past
of Leke Manltoba for a distance of about thirty miles.
Hoticeable at points den to fifteen miles north of Gypsum-
ville, the infested area extends south to beyond Mulvihill.
East of thls strip of medium Infestation I1s an ares of heavy
infestation extending north to ths vicinity of Fisher River,
and south to Hnausa, beyond Arborg end slmost to Chatfield.
Many of the l1slends In Leke Wimnipeg bear local outbreaks
and a report has come in of an infestation on the eastern
shore of Lske Winnipeg, running south from the Bloodvein
River to Manigotogen. In the dlstricts suffering the
heavy damage, trembling aspen (w. poplar) was completely
defoliated, black or balsam poplar wes partiaslly defollisted,
and the saskatoon crop was reduced to almost nothing. The
farmers of the ares report that no harm wes done to the
erops and gardsns.,
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- In 1946, 1t is hoped that as many observers as
possible can survey the ares lying east of Lake Winnipeg,
to determine whether this insect continues its sasterly
spread.

The single Saskstchewan report, from F.0. A. Hansen,
indicated that this pest was present In Twp. 46, Rge 1 W3H,
negr Mac Dowall. '

© Semples recelved:~ MANITORA: D. E. Cooper 2,
C. 5. Prodan 1, W. D. Wardrop 1, ¥iscellaneous 3, Total B.
Total of samples received Iin 1544: 9.

B. SPECIES HOT CAUSING SERIOUS INJURY AT THE PRESENT TIME,
BUT KKOWN TO BE CAPABLE OF DOING 80.

BARK BEETLES: The only new activity by bark beetles was ro-
ported by Fleld Offlcer 0. B. Yc Nell, Prairie River, Saske-
atchewan, who {lrst noticed white spruce being attacked by
beetles ol Ips 8p. in Sec. & Twp. 44 Rge. 8 WB¥. The damage
was apparently chlefly restricted to weakened root-burned
trees and freshly cut logs at the site of s timber opereation.
The infestation appears to be of & local nsture, and is not
affecting sound trees. In all probability ithe infestation
owes its origin to the large fire~burn which swept thils part
of the country in 1942.

Four mlacellaneous single samples were recelved
from Alberta, indicating that no serious bark peetle inlest-
ations were noted in thast province during 1945. Beetlss,
(Dendroctonus sp.) howsver, constitute an ever present
threat on the east slope, and persomnel in thls region
are urged to continue sampling to detect inciplent out-
bresks.

Semples recelved; MANITOBA: W. L. Hislop 2, Total
2. SASKATCHEWAN: 0. B, Mc Nell 2, Miscellaneous 1, Total 3.
ALBERTA: J« Kovach 1, T. F. Somers 1, A. H. Prowss 1,
M. P. Reap 1, Total 4. OHTARIO: l. Total of samples
received in 13545, 10.

WOODBORERS:~ Informstion recelved indicates that salvage

of timber killed by fires in 1942 in the Carrot River country
of Saskatchewan was to bBe completed during the winter of
1944-45, It 1s reported thet & large percentage of the
130,000,000 FBY of white spruce originelly burned was

finglly salvaged and the whole operation ls considered to

be suceessiul beyond sll expectations.
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Further salvage of windthrown timber in Riding h
Mountain National Park, Manlioba, 1s planned for the winter
of 1945-46. Mr. 0. E. Heasllp, Park Superintendent, reports
that some 2,278,000 F.B.¥., 4,723 cords of fusl wood and
9,750 trees for poles were salvaged during the winter of
1944-45, following the storms of the preceding summer.

amples recelved: MANITOBA: W. L. Hislop 1, G. H.
Davies/3, C. E. Linn 1, T. P. Williams 1, 0. Anderson 1,
Total«7. SASKATCHEWAN: E. A. Sharman 1, P. C. Hogen 4,
Total 5. ALBERTA: J. E. Hackett 1, P. Campbell £, R. C.

M¢ Laughlin 1, H. W. Parnsll 1, A. H. Prowse, 1, M. P. Reap
l, W. Wood 1, G. Fleming 1, Total 9. Totel of samples
received in 1945, 21.

BLACK~-HEADED BUDWORM (Acleris variasna Pern.) ;~ Samples
received in 1945 indicate that this pest i1s not present
in infestation proportions throughout Central Cansdia.
Although generally distributed in Manltobs, only a few
samples were sent in from the other provinces. The
collections in Manitoba were msde at Sasaginnigak Lake,
Pine Falls, Lac du Bonnet, Sandllands Forest Reserve,
Berens River, Spruce Woods Porest Reserve, Qrandview,
Birch River, Mafeking, Herb Lake and Kississing. The
semples in Seskatchewan were found st Carrot River, Amisk
Lake and Pierceland. The lone Alberta sample was picked
up at Leylend. ~

Semples recelved: MANITORA: W. L. Hislop 1, B. M.
Kuryk £, G. H. Davies 2, J. H. Inkster 1, C. E. Linn 1, '
A. T. Gringan 8, J. Templeton 1, J. Kokindovich 1, G. Charnell
1, Miscellansous 6, Total 18, SASKATCHEWAN: E. A. Sharman
i, P. C. Hogan 2, Total 3. ALBERTA: H. W. Parnsll i,
Total 1, ONTARIO: 2. Total of samples received in 1945, 24.

YELLOW-HEADED SPRUCE SAWFLY (Pilkonems alaskensis Roh.):-
This widely~-distributed spruce-reeding insect was found in
all three provinces. While destructive to isolated trees
or groups of trees, particularly ornamentals, it is of
minor importance as a forest pest.

Twenty-one samples were received from Manitobs,
the province in which most damage from this insect was
reported. Infestations were reported at Whitemouth, where
some ornamental apruce were infested; at Rennlie where
shelterbelt trees were attacked; at Sasaginnigsk Lake where
the spruce on one 1island neasr the south side of the lake
were notlceably defolisted and at Birch River where a nursery
bore an attack. Other points from which samples came werse
Pine Palls, Lac du Bonnet, Mafeking, Riding Mountain National
Park eand Kisslssing. From Saskstchewan eight samples were

e,
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Samples received; MANITOBA: J. H. Inkster 1, C. J.
Ritchey 1, C. J. Zvanse 1, T. P. Willisms 1, J. 8. Goodlsony
1, D. N. Petley 1, Migcslilaneous 7, Total 9. SASKATCHEWAN
0. B. ¥c Nell 3, C. A. Ottervbein 1, P. C. Hogan 1, Z. L,
Millard 1, E. P. Bilguist 1, L. S, Horne 1, A. ¥. Howland 1,
C. R. Christie 1, A. Johnson 1, Total 1l. ALBERTA: T. PF.
Blefgen 1, J. H. Doulton 1, H. 4. Parker 1, Total 3.
ONTARIO: 2. Total samples recelved in 1945, 25.

HEMLOCK LOOPER (Lambdina flscellaria Gn.)3- The samples

that were received of Lhis insect, so often a serious pest

in other parts of Canada, came from Manitoba. All were
collected east of Lake Winnipeg, at the following polnts:

Lac du Bonnet, Sasaglnnigek Lake, Berens River and Pine Falls.

Samples received: MANITOBA: B. M. Xuryk 1, A. T.
Gringan 1, E. L. Lansdown 1, Miscellaneous 8, Total 11l.
Total of samples recelved 1n 1945, 1l1.

BALSANM FIR SAWFLY (Neodiprion abletis Harr.):- Twelve

samples of this inssct were recelved: six came from Manitoba,
(Spruce Woods Forest Reserve, Mafeking, Cross Lake, Herb Lake,
Brandon and Grandview) and five from Saskstchewzn (Carrot
River, Amisk Lake and Loon Lake.)

Ssmples received: MANITOBA: J. H. Inkater 2, A.
Sinclair 1, C. E. Linn 1, J. Koklndovich 1, J. E. Crawford 1,
Miscellaneous 1, Total 7. SASKATCHEWAN: C. A, Otterbein 3,
P. C. Eogan 1’ F. ¥itehsll l, TOtal 5. OHTAR}:G: 1. Tgtal
samples received in 1945, 13.

WHITE PINE WEBVIL (Pissodes strobl Peck):~ Four samples of
this beetle were received In 1Y4ed, These casme from the {oll-
owing points; Cookson, and Prairie Rlver in Ssskastchewan, and
Berensa Rlver in Manitoba.

Samples received: MANITOBA: Miscellaneous 1, Total 1,
SASEATCHEWAN: O« B. McNell 1, W. Anderson 1, Total 2.
ONTARIO: 1, Total of samples recelved in 1945, 4.

CANKERWORMS (Alsophils pometarias Harr. and Palasacrita vernata
Peck.):/ The city of Winnlipeg in 1945 experienced &nother DUL
lighter attack of these lsrvae which caused so much damage in
1944. As at that time the fall csnkerworm wss nmuch more
sbundant than the spring cankerworm. Heavy damage wes sgsin
experienced 1n Dauphin.

Seamples recelved: MANITOBA: Mlacellaneous 10, Total 10,
Totel of samples received in 1945, 10.
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received. These were collected at the following points:
Paddockwood, Prince Albert Ksztlonel Park, Carrot River,
Nipawin, Chelan, Piercelasnd, Loon Lske and Mac Dowsll. ,“Two
Albsrts samples were forwarded, one from Little Red River, and
one from Hythe. Of an infestation st the latter place,

Ranger R. Gicquel states thsot the damage 1s medlum, occurring
in spots, particularly among planted windbresks in Twp. 73,
Rge 10 and 11, WwWéy.

Samples received: MANITOBA: W. L. Hislop 2, H. L.
Kendrick 1, A. T. Gringan 1, €. J. Ritchey 1, J. Kokindovich
3, J« G« Goodison 1, E. L. Lansdown 1, 0. Charnell 1, W. F.
Mawdsley 1, Miscellaneous 8, Total 20. SASKATCHEWAN: G. L.
Holden 1, C. A. Otterbein 1, E. A. Sharmen 1, F. ¥ltchell 1,
H. Abra 1, E. P. Bllquist 1, A. M. Howlsnd 1, Miscellansous
1, Totel B. ALBERTA: R. CGlcquel 1, W. J. Lizotte 1, Total 2.
Totel of samples received in 1245, 30.

GREEN-HEADED SPRUCE SAWFLY (Pikonema dimmockll Cress.) ;-
Although widely distributed This 1nsect sppears to be
unimportant.

Four ssmples were received from Alberts (Ssunders,
Caroline end Rocky Mountain House.) Frowm Ssskatchewan came
ten samples, distributed as {ollows( Carrot River, Plerce-
land, Loon Lske, Hudson Bay Jct., Nipewin, Cookson asnd Amisk
Lake.}) The Manitobs collections were from Kississing, Cross
Lake, Thicket Portage, Pine Fsalls, Woodridge, Orandview,
Wagagaming, Berens River and Mafeking.

Samples received:; MANITOBA: W. L. Hislop 2, A.
Sinclair 1, A. T. Gringan 1, G. J. Evans, J. Kokindovich 1,
v+ E. Harrison 1, J. 0. Goodison 1, Miscellsneous 4,

Total 12. SASKATCHEWAN: R. G. Mc Leughlin 1, C. A. Otterbein
3, E. A. Sharmen 1, H. E. Harrison 2, P. C. Hogan 1, P.
Mitchell 1, €. Schell 1, E. L. Millard 1, W. Anderson 1,
Miscellaneous 1, Total 13. ALBERTA: E. L. %hidden 1,

R. G. Kc Laughlin 1, H. Verhaeghe 2, Total 4. 'otal of
samples received in 1945, 29.

SPRUCE GALL APHID (Adelges abietis L.):~ Twenty-one samples
of this pest were received in 1945, some from each of the
three provinccs. The Manitoba samples came from the Sandi-
lands Porest Reserve, Rennie, Thicket Portage, Carberry,
Wasagaming, Wabowden, Garland and Sasaginnigsk Lske. The
Saskatchewan samples were from Prsirie River, Amisk Lake,
Cookson, Nipewin, MacDowall, Paddockwood, Hudson Bay Jct.,
and Glen Elder. The three collections made in Albertes were
taken at SBeebe, Edmonton and Coleman.

Ko,



94

AMERICAN POPLAR LEAF DEETLE (Phytodecta amerlcana Schffr.)-
Occurrling in some sbundaence in 1945, this irnsedt had Desn un-
reported lhe yeur belfors. In Manltobo an Infestatlion was noted
In the Swan Aiver valley, with scouthern limits near Zclater,
northern boundary sl HMeleking, and western near the Saskatchewsn
boundary. Thls infuslstion was gensrally light, s small area

of about twenty acres lying north of Cowan was heavy. One
sample was alsc colliected at Wassgaming townsite in the Riding
Mountaln Natlonel Park. District Forester 4. Balnbridge
reported it north of Roblin (Twp. 30 Rge. 29 WPM). The

Sasks techewan sampls s, five in number were recelved {rom several
points. At acDowall (Twp. 47 Rge 1, W3M) F.0. A. Hansen
reported a light infeststion; light infeststions in Princs
Albert Natlonal Park {Twp. 57 Rge 5 W3M; Twp. 53 Rge 1 WaM,

and at Rabblit Cabin) were sampled by Park Wardens Sipis, Holden
and Berlow: and & small Infestation nsar Pralrie River (Twp. 45
Rge 7 Wa2M)}. Four out of the five Alberta samples were of single
specimens of this bestle, and were collected st Rocky ¥ountain
House, Nordegg, Entrance and Carcline. The fifth, sampled

at Morley indicsted a smell infestation.

It will ve Iinteresting to see whether the numbers of this
beetle rise or fall in 1946, therefors June sampling of poplar
will have twofold importance; an indicatlon of the sbundance
of both this besetle and of the tent caterpillar.

Samples received: MANITORA: H. Clse 2, J. C. Goodlson 1,
Total 3. SASKATCHEWAN:; A. Hsnsen 1, E, A, Sipis 1, G. L.
Holden 1, W. Barlow 1, Q. B. ¥c Neil 1, Total 5. ALBERTA:
Ee. L. Whidden 1, P. Campbell 1, T. 3. Wheaton 1, 4. H. Prowse
1, M. Verhaeghe 1, Total 5., Total of samples received in 1945, 13.

STATUS OF MIROR FOREST AND SHADE TREE PESTS DURING 1945.

PITCH NODULE MAKER (Petrova albicapitans Busck):- A sample
of this nodule was received Irom Lhe Douglas nursery which
indicates that this infeststion 1s continulng. The other
Manitoba collection of this pest was mads in the Sandilands
Forest Heserve where 1t is fairly common. One sample,
accompanlied by a report was received from the Nisbet Pines
Forest Reserve in Saskatchewsan.

Samples received: MAKITOBA: F. H. De Delley 1, Miscell-
ansous 1, 4otal 2. SASKATCHEWAN: A. Hansen 1, Total 1.
Total samples received in 1945, 3.
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LITTLE LARCH SAWFLY (Anoplonyx laricis Marl.):- This generally
distributed but unimporlent %ﬁseet was recelved Lrom each of
the three provinces. Irn flberte, 1t was collected at Rocky
Mountaln House, in Saskatchewsn st Pralrlie Rivsr, Jerrot
River, Amlsk Leke, Hudson Bey Jet., Pelly, Ushta and Cookson.
The Manltobe samples were from Kisslssing, Grandview, Riding
Kountaln National Park, Despdaels and Pointe du BRols,

Ssaples received: MANITOBA: W. H. Hislop 3, J. Kokindo-
viceh 2, J. Hyska 2, E. N. Vansickel 1, RB. D. ¥c Kinnon 2, C.
Dunlop 1, Miscellaneous 5, Totel 16, SASKATCHEWAN: O. B.
Mc Nell 8, CO. A. Otterbein 1, P, C. Hogzan 1, C. Schell 6, E. L.
Millard 1, Klscellaneous 7, Total 18, ALBERTA; E. L. Whidden 1,
Total 1. Total of samples received in 1945, 35,

UGLY NEST CATERPILLAR {(Archips cerssivorans Fitchf:- ¥No

heavy infestations of thls Insect were reported this year.

All but one of the samples received came from points in
Manitoba (Saendilands Porest Reserve, Seddon's Corner, Birch
River, Grandview and e point near the highway twenty-pfive
miles south of the Pas.) One ssmple was sent in from Prairie
River, Saskstchewan.

Semples received: MANITOBA: J. H. Inkster 1, O.
Anderson 1, Miscellaneous 3, Total 5, SASKATCHEWAN: 0. B.
Mc Neil 1, Total 1. Total of samples received in 1945, 6,

PALL WEBWORM (Hyphentria textor Harr.):~ Only one sample
of this pest was recelved In 1945 and it came from Dryden,
Ontaric (0.8.Jackson).

Samples received: ONTARIO: 1, Total 1. Total samples
received in 1945, 1.

SPINY ELM CATERPILLAR (ggmphalis antiopa L.):- Threse
collectlions were recelived; two of Lhese were from Saskatchewan
(Preirie River and Hudson Bsy Jct.) and the other one from
Alberts (Coleman).

Samples recelved: SASKEATCHEWAN: E. H. Shennon 1, 0. B.
Mc Nell 1, Total 2. ALBERTA: J. H. Boulton 1, Total 1.
Total of samples recelved in 1945, 3,

MANITODBA MAPLE TWIG-BORER (Proteoteras willingzana Xft.):-
Compared with 1ts asbundence on the same trees as last year,
thls pest was less common In 1945.
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VAGABOND POPLAR GALL (Mordwilkojas vegsbunda Walsh) :- Two
samples were received, one lrom Manitoba (near Dauphin) and
one from Ontario.

Sampls s received: MANITOBA: B. Balkan 1, ONTARIO: 1,
Total of samples received iIn 19456, 2.

JACK PINE MIDGE (Retinodiplosis sp. or Theclodiplosis sp.):-
A midge infestation has appeared on Jack pine In southeastern
Manitoba. In Twp. 13, Rge 9, EPM, Ranger H. L. Kendrick re-
ported all trees in the sres infested. An infestation of
seedlings was notlced near Badger; many of these trees wers
dead. Samples were taken near Blssett (Twps. 23 and 284, Rges
13 and 14, EPM). This insect seems to resemble in form and
havits the midge found on red pine in Ontarlo.

Samples received: MANITOBA: H. L. Kendrick 1, G. D.
Edmonds 3, Total 4. ONTARIO: 1. Total of samples recelved
in 1945, 5.

BENEFICIAL INSECTS

Larval parasites and predators of the Jack pine budworm
were particularly sctive in the Whiteshell Forest Reserve,
and certain parts of the Sagndilands Forest Reserve during
1945. The marked reduction of the budworm laerval populatlion
in these areas 18 believed to be due in & lurge meassure to
these control factors. Pupa.l pasrasitism in the Sandilands,
the wWhiteshell region and the Spruce Woods ares averaged
approximately 15%. Pupal psrasitism in the Sandilands showed
a marked decrease from 40% in 1944. One important pupsl
parasite Phaeogenes hariolus, which was almost non-existant
in the S8Spruce Woods Forest Reserve, and which increased to
3.5% in 1944, reverted to 1ts original position of scarcity

An extensive survey of the introduced parasites of
the Buropean larch suwfly wus inltiasted in 1945 with interest-
ing results. A Buropean psrasite, Mesolelus tenthredinis,
released in 1912-13 in the Spruce Woods Forest Heserve and
Riding Mountaein Nationsal Park wes recovered in semples
collected a1l the way from Seddon's Corner near Beause jour
to the Duck Mountain. Dissections indlcate quite s heavy
parasitism In some areas, but several obscure points remsin
to be solved before the effectiveness of this parasite can
be evalusted. Recoverlies were made of Bessa harveyi, a
perasite liberated in 1939 asnd 1940, but this specles has
not yet demonstrated any great abllity to spread.




97

The pine tortolse scale was declmated by the predatory
activities of a lady~bird beetle Hyperaspls sp. in certain
areas of the Sandilends Forest Reserve. 1This beetle was
particularly sbundant in the infestatlion porth of ressrve
heasdquarters and was instrumental in helping to bring a
previous outbreak under control in the reserve.

LIST OF CO-OPERATORS IN THE FORES3T INSECT SURVEY
CENTRAL CANADA - 1945

Name Collections Hame Collections
Abra, H. 3 Edmonds, G. D.

Anderson, A. 88 Emes, B. C.

Anderson, 0. 2 Enwright, C. E,

Anderson, W. 1 Evans, G. J.

Balkean, B. 2 Pleming, G.

Barker, R. B. 31 Frew, I. B.

Barlow, W.

Bennett, R.
Bilguist, E. P.
Black, W.
Blefgen, T.F.
Boulton, J. H.
Bradshaw, F. G.
Buck, D.
Bus&iﬂﬁ&u; Je Mo

CampbeIl, E.
Campbell, P.
Chapmen, C. E.
Charnell, 4.
Chriastie, C. R.
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A. Introduction

In recent years activity by this insect in Manitobsa
and Saskatchewan has been rapldly inecreasing until it now
has the status of a major pest at least equal to that of
the Jsck pine budworm. Indeed, when cognizance is teken of
the actual areas threstened by either insect, the larch
sawfly may properly be considered the current major forest
insect pest of the forested areas in this region, Extensive
stands of young tamarack which have replaced those wiped out
by devastating outbresks earlier in the century are now
threatened. The protection of these young stands to maturity
ls of prime concern to the forest services of the two prov-
inces, as there is a heavy demand for the hard durable wood
of this tree species.

In view of the serious nature of the epidemic, and as
the result of an appreciable increase in personnel, it was
possible to effect a considerable expsnsion in the scope of
investigations on this insect in 1945. Particulsr attention
was pald to the elucidation of the current status of the
introduced insect parasites. More exact and complete inform-
ation was required on this because the effectiveness of
Mesolelus tenthredinis originelly liberated in Manitoba in

=-15 was somewhat 1n doubt. At the same time little had
been s tudied on the progress of Besss %grvezi‘&ore recently
liberated in quantity from 1939 To 1541.

The results of the current work on this problem are
both informetive and important, since they clesr up, in a
large measure, some confusing aspects of previous invest-
igations. These findings are bound to have an important
bearing on future considerations of bilological control
against the sawfly in this region.

Cocoon population estimates and recording of tamarack
sample plots were continued simultaneously, with the cocoon
paraslite studies. These records supply information on the
relative intensity of sawfly populetions between aress and
years, thereby providing e check on the course of the
outbresak.



B. Distributlion.
See Section IV, Summary Report of Forest Inssct

Survey in Central Canada, 1945, psage 84, for complete
detalls.

C. Sample Plots.

1. Permanent Sample Trees.

Statistical sempling of the population of larch saw-
fly cocoons was continued in the permanent sample areas
established for the purpose in 1944. The exact locations
of these trees at Mile 7 Norgate Road, Mile 13 Lake Audy Road,

and the Q@olf Course in Riding Mountain Katlonal Park, and
one near Riverton, sre given in the 1944 Annual Report. The
method of cocoon sampling was an adaption of Dr. Prebble's
third method of sampling for population of European Spruce
Sawfly$# snd is outlined slso in the 1944 Report. 1In 1944,
the trees were selected, marker stakes driven, and the first
set of samples taken ss described therein.

In 1945, sampling was done over four 1 squarse foot
areas, under each sample tree. A squere frame of thls size
was set down to mark the area for sampling, and the sample
secured by cutting the moss with a long knife around the
border of the frame. Samples were tsken disgonal to the
2 - 3 corner of each stake, (1944, 1 - 2 corner). The cover,
(usually moss) was removed & handful at a time, plsced on &
ground sheet, and the contents of the sample examined,
counted and recorded as to tree number and stake letter.,

The cocoons found in each sample were segregated
according to the following classiflcatlons: new sound;
destroyed by mice (Moused); miscellaneous (Misc.) which
included "parasitised and dead" cocoons; snd old sound which
were apparently sound cocoons from a previous year. 0ld
sound cocoons were distingulshed by the darker color of the
cocoon. The separstion of new sound from old sound cocoons

# M. L+ Prebble - Sampling Methods in Popula tion Studlies of
the Europe an Spruce Sawfly, Gilpinia hercynise (Hartig.)

in Esstern Csnada. From the transactions a% th

~of Canada, Third Serlies, Section V, Volume XXXVIiI, 1943.
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represents a departure from the method followed in the 1944
sampling when both old and new sound cocoons were classi-
fied as "Sound". Only new sound cocoons wers reteined and
layered in moss for k ter uss.

All of the cocoons found in each of the four one
square foot samples beneath the follage of the larch tree
were tabulated. The avem ge depth, and the constituents of
the ground cover from the surface down to the soil were re-
corded for each sample. The general condition and current
defoliation of sach tree were also noted.

The following tabulations give the data relating to
sampling of the permanent sample trees at Riding Mountain
National Park and Riverton. It should be noted that at
Mile 7 Norgete Road, Stakes A and C under Tree 4, Stake A
under Tree 7, Stakes B and C under Tree ¢, and Stakes A, B,
C and D under Tree 11 are all overlapped by follage from
neighboring tamarack trees. The samples tasken at thesse
stekes may contain the cocoons of larvae which fed, not on
the sample trees, but on this ovarlapping follage of other
trees.,
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SUMMARY OF LARCH SAWFLY -STATISTICAL STUDY 1945

Riding Mountain Kational Park, ¥anitobsa

(Permanent Ssmple Trees).

- Mile 7, Norgate Hoad

JIree Ho. j Londition Del. Staks A
Rec.Ast. | of Tres (1fgrg) (Ipt’h Favcr iﬁeiat.g"’ foused Misc. [0ld
TI=31 Bud development poor 14 5 o8s (Moiat {15 | O [ 9
T12-%02 M v 13 2 sg Molst | 1 | O o 1
15308 W ¥ 11 T asal:ont € |0 0 ]
a5 :
TH= High defoliation due to {15 4 csskiNoist | 6 | O 0 5
boor bud development,only rass :
. A 16 to 2/16's dus to sgwflly ,
55 Befoliation dus mainly to 1 rass Eery B X 4] -]
epcnad buds from weak oiat
pondition of the trees ss
- Prom previous attacks
6-14 96 [ree sppears desd this |- 4 2 0 1
J#7-1490 pefoilation not due to |U 3 )
pawflly, but te lack of
ud devol : oM
T18-81 ' 14 1% 1 ) 0
Eo- 308 naal cga?itia b, POOF | o N T (4] 2
eagl condition poor |14 i% 1 - 1
m e ss%&aﬁ BosEEy dev-|12 2% Z {irve | 23
- S00 : condition poor 14 12 1% |- b
leoraLs 25 o 54

# Zome stekes overlapped by foliage of neighboring trees.
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UMMARY OF LARCH SAWFLY STATISTICAL STUDY 1945 (cont.)

Permanent Sample Trees)

Riding Mountain National Park, Manitocba
Miles 7, Norgate Rosd

Stake B T.nkn g Staka D
chth cavsr' Moist ] New lxmxsed Covey Molsti Ne EomsecJ Misci 01d B?pt;h Cover] Molst New EausaL Misc
(Ins,.) 3ouT qﬁi 3q§m Tga.ﬁ Saun. S
| ) m Wet 1 7} %g& &Keist A 111 ‘Moss| Molsf 1° 0 0 |
= - = Z U - = 3 I 0 5 - -1 = 51 1 1
, 7 larvs
0 3 1 2 2 | Moss xe*@ui 1 4] 0
0 0
1 ol o]
ol ©
) -
0 4} 4]
1l 0 0
0 ol 11
0 o 7
[+3 - 3
bt 2 O 29
X



SUMMARY OF LARCH SAVWFLY STATISTICAL STUDY 1945

{Permanent Sampie Trees)

Riding Mountain Ketionsal Perk, Manitoba
Gelf Course

Toree Eo. Del. | Stake A
Rec.Act. |Condition of Tree 1/A6's Pepth [Cover Foist Wew |[Moused giss. o1
_ KIina) Sound Sound
1-315 Good 2 g grass Foiat 5 o) 4] T
Good 2 B3 ' dfeist 5 | O 4] 4
2-516 Laois
3317 - ) 3 WegpEaoTat | 17 4 0 2
t 3-318 Some defollation due to € “ary| 8 5 [ 4
poor developmeni of leaves r E‘&a
Totals N 35 2 _ O 11
¥Mile 13 Lake Aud oad ~
I=%7 | Good 1 gﬂﬁ F@ist 1 0 0 ¥)
88 , -
T B-%08  [FPairly good i3 Erasa?oist T | O 0 17
1T 3%% Good 1 ass molst| O 5] 4] 21
T4-%10 Falrly good 14 2 8% Pbry 0 0 7] Q
grass
T 8-7 11 % YY) '
5L agiy dugm odg:ggr % ongg Dp. féraas paﬁt 0 o 0 9 _
T 8-3I2  {Fairly good,thin on Ltop ¥ oS8k }noisf z T s 3 2
1 7-3% |¥eIr condition, tHin tep 1741 % e Bolstl 1T 10 Kl o)
B-314 | Feiriy good id G805 Fet 4] 4] 0 18
Totels 5 1 Q &8

Got




SUMMARY OF LARCH SAWFLY STATISTICAL STUDY 1945

(Permanent Semple Tress) ' (cont.)
Riding Mountain National Park, Manitobe
Golf Course
; | itake C i 2 a. D ,
Depthlover|NMoist] New |Moused !ﬁ.sa.ls 0ld jDepth|Cover x::sis :e Moused|MiscJ0ld | DepthCover | Mois} New | Moused| Misec| 014
{ins Sound ound { (ins) Sound (ins; i 8o ; __|Bound
I [Grass|¥olis 0 ] 0 | %/4 | Grass i!eia 0 i 1 Moss| Wef 1 0 0 4
= = T3 3 0 0 T [Grass| ®ols T o | 2 1E| Grass gozsz 2 8 0 )
5 +) 5% [Woss 10 4] (4] 1T | Woss ?Eir 'y 18- 2 0 1
dry dry
Orass & ~TWoss Erair]
% 0 ° ¢ 1 |2gme | pry| 7 3 L 2 | Oras ﬁadqy 11 o o 4
11 0 0 2 34 14| o | 2 32 1001 0 9
666 Mile 13 Lake Audy Road
Moss .
0 0 1 grass | molsp 3 0 0 9 0
[+] D 4] ] ’ ,
o 1 0 Q 4
v v Q 3 0 0 0
Q Q 0 4 1 Q 0
o [ o 0 0 o [ 0 | 17
‘ 0 0 1l
2 0 0 2
i 0 Q o 0 0 1
0 0 b3 4] 0 0 12
3 0 2 10 T 0 35




BURMARY OF LAAGH BAXKLY STATISTICAL STUDY 1945
Permanent Saugle Trees

Hiverton, sanitsooa.

blake 4 Stake B
- .
Tree §48e£¢ epth |Cover|«olst | lew [doused|kisc.{0id |Deysh | Cover{Moist {Hew lgeusedgiac- GldaL
Rec-ﬁc,{llé }(Ins.} Isound soundli(Ins. } gound Soun
| 16 '8l | | | | *
1319 - 4 #ossjuolist | 1 3 HRY 1 & rcss doist] 19 | 54 3 0
2 32 - b dossiupiat | 10 7 0 Z 3 Foss ZlWoist | 2 17 0 1
& dudj dud
T 321) - 1 Grassinet 1 g - - ] Fud Holst| O 12 g 0
& sud _
§ 3c§' - 3 MoBB |WO18t | 22 g 0 5 2 grass Woist | 6 1 0 &
= ﬁ? “Tioss lmoist ;2_ 8] 13 N 6 Hoss lMpoistl 1 0 g 0
2 §§f = " ldgoB |#018% | 1 19 10 0 &  loss Juwoist] 3 |0 & 1
- 13 |Grassluoist | & 1 0 1 3 Mose |Moist] 16 | F 0 5 1
& sud , | | , -
g 324 - 6 |doss [dolst (17 | 88 |1 5 3 4088 |Molst | 31 |8 z 5
g 2271 - g 1Hg88 jdoiat |10 | 27 11 1% 3 Grass|Molst | 11 | & 0 3
_ & _iud _ . & Hug -
i0 328 - 3 Grassisoist | 10 i1 0 5 g xoce | Holsg 1% 0 0
& sud _ .
11 323§ - 3 ®O88 |Wolst | & 5 0 3 1% #0888 |uoist ] & 5) G 10
12 33071 - { dos8 jHolst | £V 117 1 8 Q 6 dose |#olst | 20 |51 2 3
Totals | 128 [378 |13 |35 ' ' L7 1150 | 157 %% £
* Defoliatibn esfiimaved at 5416's th 7/16)s. |
i
m
=3




SUsmary OF L-.uB BARFLY oTaTIslaval STUDY 1945
Ferm.nent Sanple 1rees)

Riverton, sdanitoba.

gtake © ' Stake—i -
pepth |Cover ﬁaisJ NHew iousei dlecy Qld gepth | Bove Hkiat'&Ra ﬁﬁﬁa@% iisd.0la}
{Ins.) Sound SoundH (Ins. Bens 80
7 Moss juolst] 18} 47 2 6 6 $0 8§ woss| uolsp 20 60 21 -
2 Woss |doist| 2 | O | O r3 3 | Loam| soisf 2 g Gl 0]
P2 GTrass|mocist| 3 K 0 4] 2 | Grasdq uocisel b 12 01 O
B i -  qud '
YGrassl Koist B! 0 i 1 40B8 | Holsk 2 ) T 0] 0
& Dird | , | |
2 Grase| Moict | 14| O ) 8 & Hoss | Holep 21 5 2] 1
Koss, ' : . : , .
& sudf - - . N——
) Gross|Moist| & C 3) 0 8% | soss| Hoisp 11 | 3 0] 2
- . _ & urads - ,
i dud J#oist 2 0 i ¥4 Grass ] Holisf 6 3 0 1
. . & Mud _
2 goss |xmolsti o] 7 0 0 - - -1 15 34 1.1 3
] Twoss lidoist| 1e] 28 2 o il & GTa586 J& MOL8E & 3 5] z
. gud
ii Grass|moist | 5 § 1u 0 0 || € |Grass| uocisp 1 6 0 z
Lo j& sud _ 7 , _ 18 sud ,
1% Grussluocist | & 2 0 E 3 soss d Hmoist 19 1 0 5
i {& dud | wud 1 |
7 ioss jauoist] 11| &b 3 4 & YY) Mots} 4 ¥ 1 Q
' 1167 | 7 ECRIN 1151 267 & 1 16
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2. Non-Permanent Sample Trees

In addition to the sampling done from permanent
sample trees located in the areas mentioned above, statlist-
lcgl samples to estimaste populations of European larch saw-
fly were taken in three other areas in Riding Mountain.
National Park, Duck Mountain Forest Reserve and Spruce
Woods Porest Reserve.

{a) Location and Genersl Description of Areas:

Mile 145 Dauphin Rd., Riding Mountein Nationsl Park. |
J
Ten of the most heavily defoliated trees in a tamarack
swamp lLying on the west side of the road were selected for
sampling. The stand 1s a spruce and tamarack mixture, with
spruce forming the upper story. Defolliation by sawfly was
heavy and averaged about 8/16's. The ground cover of heavy
sphagnum moss and some grass, was dry to slightly moist.

# Baldy Mountain, Duck Mountsin Porest Reservs.

Ten trees, representative of the most heavily defoliated
temsrack in the stand, were sampled. They were located a few
hundred feet E.3.E. of the towermsn's cabin, Defoliation by
sawfly was eéxtremely heavy at.about 11/16's. The temarack
were scattered amongst black spruce, with the occasional poplar
and birch. The ground cover of duff with some light moss
and grass, was extremely dry.

Delta Swamp, Spruce Woods Forest Reserve.

Ten trees were selectel In Deifa Swewp, lying west of
the Spruce Woods Forest Reserve in a bend of the Assiniboine
River. The swamp ls wooded with tamsrack and spruce, with
tamarack the more common. The ground cover of moss was very
wet, and water was present under the moss. Sawfly defoliation
was almost unnoticeable and limited to 1/16 of the follage.

# At the time cocoon collections were made (36pt. 18) Lwo
specimens of the arctic white-footed mouse (Peromyscus mani-
culatus borealls Mearns) were taken in traps. AS this mouse
1s know to feed on Sawfly cocoons, it is probable that it is
responsible for some of the predatorized cocoons.




(v) Procedure of Sampling:

All trees selected were free of overhanging branches
from other tamasrack. A record of the height, D.BE.H., end
defolliation was kept for each tree.

Sempling was done over two separate one square foot
eress of ground cover lying within the periphery of the tree.
The samples were secured, snd the cocoons segregated, and
tabulsted, in the same msnner ss outlined for the permanent
sample trees. The average depth and the constituents of
the ground cover from the surface down to earth were recorded
for each sample.

The following tabulstions give the data relating to
sampling of non-permenent sample trees in Riding ¥ountsin

Natlonal Perk, Duck Mountain Forest Reserve and Spruce Woods
Forest Reaervae.
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STATISTICAL STUDY
{Non-Permanent “Sample ?;giees)
SPRUCE WOODS FORRST RESERVE, Manitoba
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Permaneni Sample Trees

eATLOR No. of Jo.of Sq. SQUARE FOOT
LOCA r8es . N '
| N Samples ow Moused
|Riding Mountain )
Fationel Park 4 16 7.00 1.50 8.5 2.08 0.0
golfl ﬁw::se 7 :
Horgate Road 12 48 4.96 2.85 7.81 0.94 0.08
| Audy L. Rosd 8 52 1,59 3.66 5.25 0.22 0.00
| Biverton 12 48 |10.10 2.3 |12.41 | 20.04 0.9
Non-Permanent Sample Treea
. |rtding Wountain
, m#m,,t”g?m?‘ﬁ 10 20 |29.20 1.16 30.35 5.88 0.00
Spruce Woods ‘
7 Forsst Roserve 10 20 «-25 0.00 0.25 Q.00 Q

2%



8@:¥ar&son of results of two metbods of estimating Buropeasn
. larch sawfly populations is given below. Visual estimates of de-
.. follation by sawfly, in the Norgate Road sample plot were unsatis
factory as the lack of foliage was the result of poor bud develop-
ment, from general weakening of the trees following previous
attacks, Current feeding by sawfly was hard to estimate, but was
probably not very severse. ~

PERMANENT SAMPLE TREES

eree]oocor- [CIE Four Beat ~
; ‘. Ol [ \s ¥4 g y ;u ) » e
Ares | Wo.{tation| Boan ¢?§3§§, Remarks
1/16's| per s§. ft. |
Golf Course| 1 2.0 1
ReM.N.P. 8 2 2.8 |
3 8 ie.8 , . ‘
4] 6 7‘°f"§§£°&%%§i§§g¥§{fly due to poor
Lake Audy, 1 1 1.8 '
a,n.nf?{' 2 1+ 0.8
3] 1 1.0
4 1+ 2.0 : ~ ’
51 3 1.0 -Defoliation partly due to poor
6 it 4.8 bud development.,
8 1+ 1.0 , .
“Worgate RA.] 1 | 34 | 11.5- Defellakion.dus o poor Dpd.deve
RALKP. [ 2| 33 3.8 fogaedt iy, nipkly TERLRE (0800
¢] 18 2.8 - Sawrly defolistion probably onmly |
51 11 115 §7§§1§e 251%*3, P ¥ !w
8] = 1.0~ Appears to be dead.
7 ® 4.5 o
8 14 1.8 A 1
9 8 1042 « Fair amount of feeding,
10 14 7.0 " :
i1} 12 10.0
i8] 14 2.0
Riverton Defolistion by lerch sgwfly not
recorded for individual trees.




NON- PERMANENT SAMPLE TREES 16

™ Average Number (for two
D’{;}i;ﬁi?“ | samples) of New, Sound
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Cocoons per square foot.
8.5
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9.0
37.0
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E. 1944 Parasite Dissections and Rearings.

l. Reasring of Cocoons for Parasite Emergence.

Complete date on larch sswfly cocoons reared for
parasite emergence was not avallable for inclusion in the
1944 Annual Technicael Report, and is therefore summarized
hare.

(a) Golf Course, Riding Mountain National Park.

In addition to the cocoons which were incubated
early in 1945, as described in the above report, a collection
of 897 cocoons from the Golf Course¢ sample plot were left -
in storage until May 1. They were then soasked in water
overnight, laid on moist cotton in jelly jars, and placed
in the open-air insectary to observe emergence. Bmergence
dats for this collection is included in Tables I and II.

(b) Lske Audy Road and Wasagaming Townsite Plots., R.M.N.P.

29 Cocoons from the Lake Audy Road sample plot, and
8 cocoons from the Wasagaming Townsite plot, were given the
same treatment as the Golf Course sample received, but
yielded no emergencd.

(c) Summary of Emergence.

Table I shows the dates of incubation of the cocoon
collections snd the dates of emergence of sdult sawflies
and perasites.

Table II summarizes the emergence of adults and of
paresites. The "f Total Cocoons Unemerged" refers_ to the
percentage of the total number of cocoons which yielded
neither adults or parasites. The number of unemerged
cocoons was high, and variable among areas. In two comparable
collections (Hyska's district "A"™ and "B") the percentage
of unemerged cocoons was hearly equal, although rearing
methods for the two collections differed (See 1944 Annual
Report). Cocoons from the Golf Course Collection, which
were not incubated but allowed to emerge at the normsl time
in the spring, gave the lowest percentage of unemer ged
cocoons.

Unemerged cocoons, examined after emergence of adults
and parasites was completed, were all found to be dead.
Parasitism percentsges based on the number of cocoons reared
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ranged from below 14 to 2.5%. The following parssites
were recoversd from the cocoonss

Hymenoptera: Mesoleius tenthredinis Morley,
Aptesis indistincta Prov.
Bcopinaus analls, Lress.

Diptere: Bessa harveyi Tns.

Mesolelus was recovered in 211 asreas except Mile 7 Norgeste Road.

2 Examinatlion of Cocoona for Parasites.

As recorded in the 1944 Annual Technicel Report,
about 400 cocoons were opened and the larvae within dissected
for parasites. Identifications of the parasites from these
cocoons ars now avallsble, and & summary of the results of
the dissections follows. The heading, "% of Cocoons Dead"
refers to cocoons which, at the time of examination, were
empty or contalned decayed,fungus-covered or shrivelled
larvae.

1944 Results of Dissectlion of Qocoons for Parasites

, aitised
0+ Of Meso=-
ocoons bocoms{TelusPessa Aptesi

Examined

a OTAL,

R.M.N.P.

Hyska's dlstrict -4 102 5.0 [5.9 | 0.0 | 0,0 |59
Hyska's district -B 95 8.4 | 6.3 | 0.0 | 0.0 |6.3
Mile 7 Norgate Rd. 100 | 23 0.0 | 4.0 | 0.0 |4.0

frerien 100 | 50 1.0 | 0.0 {1.0 |=2.0

For the three collections from Riding Mountain National
Park, the rate of parasitism revealed by examlnation of sawfly
cocoon was higher than that calculated from emergence of reared
cocoons., Howsever, comparlson of dissscted eand resred cocoons
from Riverton showed almost equal parasitism. The value of
comparing these records 1s obviously small when one considers
the high percentage of unemerged cocoons from the incubated
collections, and the variable percentage of cocoons found
al ready dead st the time dissections were made. Whether or
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not parasites had been present in these cocoons could not
be ascertained.

Dissections of the 1944 cocoons were spread over a
period from January 22 to March 6; some were made immediately
after removal of the cocoons from ocold storage, and some
after a considerable period of incubation. The extent to
which these circumstsnces caused variations in the number of
cocoons found dead on the dastes of dissection was probably
consliderasble. It was decided advisable to make a series
of dissections of 1945 cocoons as soon after colleetion as
possibde, and in this way to obtain an accurate count of the
larvae parasitised before other factors, such as artificial
rearing conditions, cause mortality among the sawfly.
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1944 SUsaRY OF Lo HGENCE P-RIODS OF COCOCNS HEAREL FUK EAfAcITES

iTea Incubation Emergence teriods of Aduita and rarasiies
Date  |Adult s.t@&nthredinis Biﬁanﬂa§1 copowis [Aptesis
Sawilies Morl. Tas. analis |indistincta
gress. FLova
Jan.l9/4%5 | Feb.24=apr.26 | Feu.28-yar.31
yaka'ts
istrict &
yeka's Feb.2 Feb.28-4yr .26 | dar.20-26
District B
$ile 7 Feb.c2 ¥eb.2o-apr .11 Feb.2l-28 | gar .13
Borgate
Road
Golf Hot say &-@Rl.17 Hayd 3= June 4 June 25
Course ingubated June 15
riverton dJan.c3 #eo.19- Feb.26~ Feb.lu~20 April 7
L Eay & | war.20 'y

ira!



1944 BUL.ARY OF E4pnGENCE OF COCOOKS REARE) FOR PARASITES

TABLE 2

ATea Ho. of No. of auuls % Oc_COCOLRSE Purasibiseu FFotal
Cocoons Sawflies #esoleuls Bessa booplorus Apteslis | Totzl [ocoons
' : : : Unexe rged
N ¢ ot Togal .

R KP 600 I 273 &75 [1.0 .(6) 0 (0} o0 (0) 0 (0) 1.0 (6)] B3.2
iysiatls :
District 4

yska's 382 2 162 1le4 | .78 (3} 0 (o)l o {C} G (0){ .78(3)] 86.3
District B ‘
_Lile 7 400 2 9% 95 (0.0 (9) 1.75(7) | .25 (1) o (0)le.0 (8) 7&.2
Horgate
Road
Golf 897 5 B7H 530 |1.78 (16) | 0©.21(1) ] © {0) 11 (1) 2.0 (13? 33.3
Course _ , ‘
|Riverton 750 g 125 15 | .93 (7) 1.47(11}] © {0) .13 (1) E-53(19b 80.8

* Brucketed figures refer to actual numbers.

-
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F. 1945 Parasite Dissections and Rearings.

1. Mass Collections of Cocoons.

Mass collections of "New Sound" cocoons were made
for dissections and rearings to determine parasitism.
Collections were made from the same aress as the popul-
ation counts, end in addition s smsll number of cocoons
were gathered from & heavily-infested tamarack stand east
of the Prisoner-of-War Camp in Riding ¥ountaln Restional Park.
This 1s an infestation which first reached epidemic proportion
in 1945.

All of the cocoons classified as "New Sound", from
the population counts were retsined, and became part of
these collections. The cocoons were layered in molst moss
within screened, wooden frames for shipment. Ten frames
were brought to the Winnipeg laboratory, ten frames were
sent to the Dominion Parasite Laeborstory at Belléviille,
Ontario, and four frames were buried in the moss in sultable
locations near the points of collection. These cocnons are
to be dug up early in the spring and brought te the Winnipeg
laboratory to observe emergence of sawflies and psrasités:.

The frames of coooons which were brought to the Winnipeg
le boratory were stored in the insectary, being transferred in
November to the cold storage chamber where they remalined fnsil
removed for dissectlions end rearings.

A summary of the collections and the disposition of
the fremes of cocoons is given below. (8ee Table 2a)

2. Exemination of Cocoons for Presence of Parasites.

Cocoons from nine areas of European larch sawfly
infestation were dlasected to determine the occurrence snd
distribution of parasites. Cocoons for dissection were
selected at random from the mass collections made at the
following Manltobas points:

Reference

Area
1, Wile 145 Dasuphin Road, Hlding Mountaln N&at.,Park
2. Mile 7 Norgate Road, " # n n
3. Golf Course " " " n
4. Mile 13 Lake Audy Rogd " " " "
5. Prisoner-of-War Camp " " " "
6. Riverton ~
7. Baldy Mountain, Duck Mtn. Porest Reserve
8. Delta Swamp, Spruce Woods Forest Reserve
g. Seddon's Corner, Near Beause jour.
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Each cocoon was opened and, if it was found to be
empty or to contain a decayed, shrivelled or fungus-covered
larve, the condition was noted. Living larvee were examined
for evidence of parasites by first looking at the integument
for scars. An inclslon was made along the mid-ventral line
and the integument lald back to expose the body contents.

- For each larva dissected, a record was kept of the number,
stage and kind of parasite if any were present. Scars on
the lerval integument were noted as well as any unusual
features of the parassite or host.

A series of cocoons from each of the nine areas
liated above, was examined during the period of September 24
to November 13 (Serles One). A second series was done from
November 14 to December 4 (Series Two), and a third completed
between February 5 and 26 (Series Three).

(a) Summary of Cocoons examined.

Tables 3, 4 and 5, which follow, show the condition
of all cocoons examined in Series One, Two and Three respect-
ively.



TABLE 3
SUNMARY OF COCOONS EXAMINED (Series One)

DATA Reference Number 1 g 3 {4 |8 | {7 {8 |0
Cosoons examined 129 |105 111 {100 | sm)asv|101]119] 200
xoml hrvas{ga paraait&a,no scars on 106 | e2 | &1 | 78l 12! 59 sel 84| oo
sdl&rua socoons s| s 12 o ol =8 il 19 o

- {Larvae parssitlised by esolelus i5 15 18 9 571 18 58 151 3
TEarvas parasitised by Besss ? 6 191 151 ol ol 21 o lé 2
Larvaepmsitinﬂ by Mesoleius end Bessal .| 1 ‘ o * ol o o
[Totad lu-vas. puatiseﬁ by Mesolelus andl ;5 | 5, | xo 1 ol = =51 =8 13 5
'Mﬁammg small spherical bodies | o] 2 7] o 1 ' 2l ol 1
rvae aontaming sprial bodies and o o o a. a l . o e._ G
fLarvas a| 6| 5| 2 s| «f =] e
athsr larue, ab:wmal 1 1 2

Gl
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TABLE ;&

SUMMARY OF COCOONS EXAMINED (Series Two)

 Data Reference Number 1 2| 3| 4| s 6 9 |
Cocoons examined 102 [101 109 [101 ] 50 [133 {105 | @ | 2m
formal i.s:w;a{aa pmaitu, 111& scars on ]l 0] es | e3-] 141 64| s8] =7 as
Bu& lax-vu or wty cscoons 21 1 o} 1 { o 5| s 11 1
{Larvae parasitised by Mescleius 19/12| 20| 8| sef1s5]| 49| 13|
Larvee parasitised by Essu | 1114 114] O] O©} 18 0 o 2
| Larvae pmtititﬁhr Mesclelus and ol 21 5] ol ol 11 @ ol '9
[Total larvae y&ruitim by Mesoleius and | 20 [ 24 | 29| 8| 3¢ [ 30 | 49| 13|
- F-B oGt S = . e e} _
I.arug mtain&ng small mlnr&anl bodies. | 2 a1 @61 © 1 o o 0
w‘!" ﬁentainins .pkl"iﬁtl bgdi‘i o P | o | o 1 | o | o o

1 €% P 2T T8 253 4 ,' u- . -
Lam: ni%h unr: on tho mﬁoguumt, 1 8f s 9 2 4 .2
Latharsiss. normel : . . 3 et 1
Other larvae, sbnormal. 3 A 2

3

9ct



TABLE §

SUMMARY OF COCOONS EXAMIKED (Serles Thres)

Data Refersence Number 1 2 3 4 5 6 7 9
Cocoons examme?a 100/ 100|850 |50 |25 |100 |100 100
: 94| 20f 3B 4 35§ 42 70
Dead larus or emplLy cocCoOns. 7 3 4 L 221 10 -]
Larvee parssitised by Mesclelus 14 |16 |14 3 113 12§ 34 4
Larvee parasitised by Resaa. 0 |19 3 ¢ 0 23 ] 1
Larvaa pamaitias& by Mesoleius and
Totel larvae I}&I‘ﬂﬁitisﬁd by !ﬁ@&ﬂl&iu 14 g 17 s 13 x4l 34 5
and by Bessa. '
Larvas containing small spherical 7 6 " 7 7 % 14 12
. bodles,
Larvae centaining apherieal‘ bedies 0 % 21 o 4 o
_ 16 8 4 e 1
chaer larvae, a‘tmormal. 0 9 O c 0 3] Q 1]

LGl
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(1) Cocoons examined:

A total of 2441 cocoons from all areas wes examined;
the number in several areas beling limited by the size of the
collections. _

(11) Normal larvae:

Cocoons tabulated under this heading in Tables 3, 4,
and 5 appeared to be normal in every respect. They contained
no parasites and the larval integument was unmarked. The
percentsge of cocoons containing normal larvae is shown below:

Series I - 63.7%  Series II- 63.4% Series III - 51.0%

(111) Dead lsarvae and empty cocoons:

The percentage of cocoons in each series, which conteined
dead larvee or were empty when examined, is shown below to be
fairly constant:

Series I - 8.81% Series II - 7.42% Series III ~ 8.96%

These dead larvae were decayed, shrivelled, fungus-
covered, spparently disessed, etc., and could not be dissected
for examination for parasites., Some of the cocoons classed
as empty, contained the dried-up head capsules and remnants
of the larval skin, but in others no trace of these was found.
The percentage of dead cocoons in each arca is given below.
They show a wide varistion smong areas, from a negligible
percentage at Lake Audy to 25§ of the cocoons at Riverton.

AREA £ Deacd Cocoons
R &E bK &'P *
Dauphin Road 5.4
Norgate Road 2.9
Golf Course 9.3
Lake Audy 0.4
Prisoner of War Camp 3.2
Riverton 25.4
Duck Mtn. Porest Reserve,
Baldy Mountain 5.2
pruce Woods Foreat Reserve
Delta Swamp . 18.7
eddon's Corner 2.3
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The cause of the death of these larvae 1s not readlly
apparent. Most of the dead larvae were found 1ln verying
steges of decay. A fungus was found growing on some larvsae
from 21l areas except Lake Audy, but it was most common in
larvae from Spruce Woods (40% of the dead cocoons). It ls
not known whether this fungus is saprophytic or parasitic.
About half of the cocoons from Riverton contained hard,
shrivelled lervse., This condition was encountered only rarely
in other areass, and the cause is unknown.

(iv) Larvae Parasitised by Mesoleius.

Dissections of larch sawfly larvae revesled both eggs
end larvae of a Hymenopterous parsassite free 1in the body
cavity of the host. The eggs and larvae were ldentified as
those of Mesoleius tenthredinis Morley. on the following
evidence, In one host & Hymenopterous larva was found still
sttached by membranous materiel to an eggshell from which it
had emerged. The light brown egg shell wss simller in sppear-
ance to the unhatched eggs found in other hosts. The unhatched
eggs were therefore sasumed to be eggs of the seame parsasite.

Samples of eggs and larvae were sent to Mr. Graham at
the Belleville Paraslte Laboratory for ldentification. An
excerpt from 8 letter (December 10, 1945) received from Mr.
Graham follows: "With regard to the identification of the
larvae and eggs submitted, we cannot say definitely that the
eggs are those of Mesoleius tenthredinis, but it is falirly
reasonable to assume thet they sare, since we have dissected
host larvae and found both first and second instsr M. tenthredinis
and egg shells which are guite simllar to the unhatehed eggs
to be found in other host larva., We have found only one M.
tenthredinis in any one host larva. The larvae submitted in
vials one and tgo and four are sassumed to be those of M. tenth-
redinis [ I BE BRI B Y 4 .

Later emergence of Mesoleius tenthre inls adults was
recorded from rearsed sswfly cocoons belonging to the same
collections as those dlssected.

The parasdie was found in larvse from all study areas.
From one %o four egss occurred in parssitised larvas, but only
one larva was found in any one host, slthough fregquently
unhatched eggs were present as well.
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Most of the Mesoleius eggs appeared to be alive.
The shell of the egg was colorless, and transparent, and
contained & small ereamy~white well-advanced embryo. Other
eggs appeared to contaln an embryo but the shell was & light
brown color. Seversl eggs wers found in which the shell was split
and a small larva appeared to be emerging. In all cases, the
egg was completely surrounded by a thick translucent coating,
presumably laid down by asction of the host, Other eggs found
appeared to be already dead; they were empty brown shells, in
some cases withered snd collapsed.

(v) Larvse psrasitised by Bessa.

Some of the dissected larvae conteined a Dipterous
parasite in the larval stage. A sample of thils parasite was
sent to the Belleville Laboratory, whers it was tentatively
identified by Mr. Grsham as Besss harveyli Tns. in the first
instar. This identification was later confirmed by emergence
of Bessa harveyl as the only Dipterous pasrasite to bs recovered
from reared sawlly cocoons belonging to the same collections
as those dissected.

Each Jarva was conteined in a respiratory funnel made
of the host!® integument. At the point where the respiratory
funnel originated on the skin of the host, a large scar was
visible on the external surface of the larva. The majority
of the larvae parasitised by Bessa contained only one
parasite lerva but it was not uncommon toc find two or even
three larvae in a host.

Bessa was recorded in three sreas of Riding Mountain
National Park, at Riverton and at Seddon's Corner.

(vIi) Larvae parasitised by Mesoleius and Bessa in the same host.

A total of 18 sswfly larvae from sll areas contained
both Mesclelus and Besss in the saeme host. Where this occurred
a Bessa larva (or larvae) was in combination with a Mesoleius
egg(s) in fourteen hosts, and in combination with a Mesclelus
larva in four hosts. In the latter ocase, both Hymenopterous ,
and Dipterous larvae appeared healthy at the time of dissection. '

(vil) Total larvae parasitised by Mesoleius and by Besss.

Tables 3, 4 and 5 give the total number of laryese parssit-
ised by Mesoleius end by Ressa. Becsuse of the occasional
ogcurrence of both parasites in the same host, these figures
are less than the corresponding sums of the larvae parasitised
by Mesoleius and by Besse individually.
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(viii) Larvae containing small spherical bodies.

In each series of dissections some larvae were found
to contaln a varying number of smell brown spherical bodies,
the nature of which has not been established., They were found
free in the body cavity of the larva. They oocurred infrequently
in the first and second serles of dissections, but in the third
series were present in an average of 124 of the larvae. When
a series of fifty cocoons from Duck Mountain Forest Reserve
were examined from 54 to 56 dasys after incubation, these smell
bodies were found in 22¢. They occurred in living larvae and
pupae. It 1s possible that they are products of excrdtion.

(1x) Larvae containing spherical bodles and parasites in the
gsame host,

The presence of spherical bodies does not seem to be
related to parasite occurrence as very few larvae were found
to contain both.

(x) Larvae with scars on the integument.

Larvae recorded under this heading in Tables 3, 4 and
5 had one or more scars on the integument, but were other-
- wlse normal; that 1s they appeared healthy and contained no
parasites or smaell spherical bodies.

(x1) Other larvae.

Larvae recorded under this heading were alive when
dissected and contained no parasites, but were sbnormally
discoloured end several appeared diseased.

3. Parasitism by Bessa and Mesoleius

Tables 6, 7 and 8, which follow, set forth the
percentage of larvee parasitised by Bessa larvae and by
Mesoleius eggs and larvee, as well as host larvae showing
aoubl® parasitism, for series 1, 2 and 3 respectively. Table
9 shows the same percentage for the three series of dissections
combined. 4




PARASITISE BY MESOLEIUS

TABLE €

AND BESS3A 5;§efgaa @w&;

Deta Reference Number 1 2 x 4 5 -] 7 8 @
¢ Cocoons paraslitised 11.7]1%2.4 | 27.0] 9.0 |72.5] 25.5]37.6 | 10.9]| 5.0
€ Parssitised by Besss larvae 0.0118.1 [11.7] 0.0 0.01 15.3] 0.0 ]0.0 }|2.0
4 Parasitised by both Bessa and 0.0} 1.0} 0.9] 0.0 | 0.0} 2.9} 0.0}0.0 |o.0

Mesoleius in the ssme hoat.
£ Parasitised by Mesolelus 11.7115.2 | 16.2] 9.0 |72.8] 13.1] 37.410.9]3.0
% containing Mesoleius eggs. 10.9113.3 ]15.3F 9.0 |70.6} 10.2] 34. 7.6} 3.0
% containing Mesoleius larvae 1.6 {11.9 0.9 0.0 ] 5.9} 2.9f 3.0 3.41 0.0
% eontaining both S2ES and 0.8 (0.0 0.0} 0.0 Z.9 0.0f 0.0 006 ng
larvae of Mesacleius in ths
same host.

cal

3



TABLE 7

PARASITISM BY MESOLEIUS AND BE3SA (Series Two)

Data Rsference Numbsr 1 2 3 4 8 ] 7 8 2
¥ Cocoons parasitised 19.6 ] 23.8] 26.5} 7.9| €8.0] 22.85 468.7 21.% 7.9
¢ Parasitised by Bessa larvse 1.0} 13.9] 12.8f 0.0] 0.0 13.8 o.d 0.0l 2.0
i Parﬁaitia@d by both Bessa and 0.0 2.0 4.6 Q.0 009 f}.a’ GaGg 0-9 900
Mssoleius in ths same host. :
£ Parasitised by Mssoleius 18.6] 11.9| 18.3 7.9] e8.0| e.d 46.7 21.3} 5.9
% contalining Mesclelus OELS. 13.71 11.9] 15.8] 6.91 58.0 T« 47.8 18.0] 4.9
% containing Mesoleius larvas. | 4.9] 0.0} 2.7 1.0} 10.0} 2.4 2.9 3.3| 1.0
% contslining both eggs and 0.0} 0.0} 0.0} 0.0} 0.0] 0.g 0,0} 0.0! 0.0
larvae of Mesolelus in the
game host,




PARASITISM BY MESOLEIUS AND BES3A (Series Three)

TABLE 8

Dats Reference Fumber

1 2 ] 4 5 & 7
€ Cocoons parasitised 14 32 | 34 6 52 [ 34 | 34 5
€ Parasitised by Bessa larvae 0 {19 | 6 23 0 1
% Parasitised by both Bessa and 3 0 1 0 0
Mesolelus in the seme Lost.

4 rarasitised by Mesolelus 14 16 | 28 8 82 | 12 34 4
% containing Mesclelus eggs. 13 156 | 28 6 |52 12 3 4 3
¢ containing Mescleius larvee. | 1 1 e ] 8 0 1
4 containing both eggs end 0 0 0 3} ¢

larvee of ¥esolelus in the
game host.

29}




TABLE 9

PARASITISM BY MESOLEIUS AND BESSA
MESOLEIUS BE3ZA

{Three series of dissections combined)

Data Reference ¥umber 1 2 x 4 5 8 ? 8 9
¢ Cocoons parasitised 14.8 {29.4 [28.]1 {7.97 |66.7}26.8 | 39.5 }14.4{5.98
¢ Parasitised by Besss larvae | 0.30{17.0{11.1 j0.0 {0.0 |16.8 | 0.0 0.0]1.67
% Parasitlised by both Besmss end 0.0 11.968] 2.22i0.0 .0 j1.62 0.0 9.010.0
Hesoleius in the same hoat.
£ parasitised by Mesolelus 14.5 [14.4 119.2 |7.97 $6.7 [11.6 | 390.5 | 14.4]4.32
£ containing Mesoleius sggs. pP2.4 113.417.8 |7.57 $1.9 | 9.73] 36.6 ﬁltl 3.65
% containing Mesclelus larvae.2.42 P.98 {1.48 [0.40 V.93 | 1.89{2.94 | 3.33]0.68
£ Contalining both eggs and C.30 p.0 (0.0 0.0 E.17 | 0.0 0.0 0.0 lD.0Q
iarvae of Megolelius in the
same host.

ol



136

(a) Parasitism by Bessa harveyi.

(1) biatrﬁbﬁtian and occurrence.

The parasite Bessa harveyl occurred in larvae from
Mile 7 Norgate Road and the ﬁai% Course at Riding Mountain
National Park, and at Riverton, averaging 15f.parasitism

for these three areas, It also occurred at Mile 145 Dauphin
Road (0.3%) and at Seddons's Corner (1.7%).

(11) Release points of Bessa 8p.

During 1939, 1940 and 1941 shipments of Bessa 8p.
were received from the Belleville laboratory and reieased at the
following points:

Riding Mountain National Park
‘ Norgate Road (halfway between Wasagaming
send Norgate Cabin)

Wasagaming Townsite
Gun Lake

Riverton, Manitoba,

Cormorant Lake, Manltocba,

Sandilands Forest Reserve, Manitoba,

East Hawk Lake, Onterio,

Fort Prances Highway, Ontario,

Areas where Bessa harveyi occurred in apprecisgble
quantities this yea¥ coinclde closely with these release
points. In Riding Mountain National Paidk, Mile 7 Norgate

Road 1s approximately halfway between Wasagaming and

Norgate Cabin; the Golf Course plot is sbout three miles

from Wasagaming Townsite. On the other hand, Mile 145

Dauphin Road, where Bessa parasitism was only 0.3%, 1s at least
twelve miles from the nearest release point. No Bessa

harveyl occurred at Lake Audy Rosd or the Prisoner-of-War-
Camp. Both asreas are at least eight miles from release

points. Release and recovery points at Riverton are less

than five miles apart. No releases were made near Seddon's
Corner, where Bessa parasitised 1.7% of the cocoons.

(111) Bessa selecta and Bessa harveyi

There 1s some doubt as to whether the Bessa sp.
liberated should be called B. selecta or B. harveyi. In a
reply (Jan. 21, 1946) to an enquiry concerning fﬁga point,
Mr. A. R. Brooka says:

"There 1s a dispute whether the Buropean Bessa sslecta My .
is the same species as the North American Bessa berveyl Tns.
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There i3 no reason to believe, however, that our Bessa
(whether a distinot specles or not) originally stemm

from Bessa selecta liberatlions in this country, as Bessa

has been collected and reared from two dozen or more different
hosts in all parts of the country, and haes been known for
many years, herveyl Tns. being described in 1892.

"The liberatlions made by the Belleville la boratory
in Menitoba were from material originating in Quebec, and
New Brunswick, and are dhwrvefore native stock. These should
be kga;n”aa Besss harveyi Tns. until the matter can be
settled.
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(b) Parasitism by Mesolelus tenthredinis.

(k) Distribution and oceurrence.

The parasitie Mesoclelus tenthredinis occurred in
larvae from all study areas, in amounts varying from 67%
in one area to as low as 4.3%¢ in another. Mescleius eggs
were found in the majority of these larvae as Tables 6 to
9 indicste. Only a few sawfly larvae contained both larvae
and unhatched eggs of Mesoleius. Mesoleius larvae ococurred
in 11.4% of the cocoons parasitised by Mesolelus, or in
2.45¢ of cocoons examined from all areas.

(11) Viabllity of Mesolelus eggs.

Most of the eggs of Mesoleius found in the first
series of dissections appeared to be 1iving eggs, although
surrounded by a thick coating, possibly leid down by
phagocytic action of the host. In the second and third
series, a large number were browned, and many appearsd dead.
In view of these circumstancesa, it seemed unlikely that
the eggs of Meaolelus developed beyond the stage in which
they were found. 1f this were true, were the eggs completely
ineffective as parasites, or did their presence adversely
affect the host?

In an attempt to snswer these questions, 50 cocoons
from the Duck Mountaln Forest Reserve collection were removed
from incubation, and examined, on April 3. ¥hey had been
incubated for 54 to 56 days, and emergence of adults was still
progressing.

RESULTS OF DISSECTIONS OF COCOONS
(after 54-56 days incubstion)

Fo.Parasitized Condition of I
Cocoon No. | by Mesolelus Mesoleius
contents " 1 ggs
Living larvae 32 0 6 7 unhatched eggs
felt
1 brown egg shel
Dead larvae 10+ 1(dead) 0 -
Living pupsae 3. 0 1 1 brown eggshell
Dead pupae 4 0 1l & unhatched eggs
dult 4
eissglpe rrom| 1 | 0 | 1| | pohatoned ogg

# O larvae were decayed, and could not be examined for presence
of parasites.
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The presence of Mesoleius eggs in larvae, pupse
and one adult, indicates that these eggs do not develop
beyond their present stage. The fact that Mesolelus eggs
wore found in s fully-formed emerging sdult sawlly proves
that the host cen succesasfully complete its development
although parasitized.

Whether the presence of Mesoleius eggs adversely
affects the host is not entirely clear from these dissections.
One dead pupae contained a parasite egg, but of the 10 desd
larvee found, five were decayed, and it could not be deter-
mined whether they had contained Mesoleius ezggs, or what
had been the cause of death of these Larvas.

According to reports received from the Belleville
laboratory, Mesolelus eggs were found in dissected larvae
during examinatlon of cocoons collected in 1941 at three
points, in Riding Mountain National Park and the Epinette
Swamp, Spruce Woods Forest Reserve. Mr. Graham advises us
(letter Dec. 10, 1945) that Mesolsius eggs were found in
eggs and pupae of the host, But that they were unable to
get the parasite eggs to hatech. .

(111) Cause of Mesoleius eggs in hibernating sawfly larvase,

A possible explanation of the presence of eggs in
overwintering sawfly larvae is that the eggs were lsid in
late stage larvae, and that they did not have time to hatech
before the larvae spun their cocoons. Phegoeytic action
of the host then rendered the eggs incapable of further
development.

Late deposlition of the eggs in the host larvae 1is
substantisted by the finding of a large number of larvse
conteining Mesoleius eggs, end also bearing scars on the
integument presumably made by the ovipositor of the parasite
when depositing the eggs. In the third series of dissections,
60f of the larvae containing Mesoleius eggs (no larvae) slso
had scars on the integument. ~In the same series, out of
8lx host lsrvae conteining Mesoleius larvae (no eggs), only
one had scars. (This one also contained several small
spherical bodies))

How much significance can be attached to the presence
or absence of scars on the integument of the host is not
known, since in the same serieas 24% of the cocoons examined
(exclusive of those parasitised by Bessa) contained larvae
bearing scars. These larvas contained either Mesolelus eggs,
small spherical bodies or appeared to be normal except ror
the socers, so that it begomes doubtful whether all the scars
were csaused by the same agent.
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There is slso the posalbility that the eggs of
Mesoleius were lald late in the season, and did not have
time to hateh before cold weather began. The Manitoba
region may be near the northern limits of distribution of
this species. Mr. Grebam says that in the experlence of
the Belleville lsboratory, the finding of Mesolelus eggs
is peculisr to Menitoba., Mr. G. R. Hopping, of the Vernon
Laboratory, states (letter Jan. 21,1946) that they have
never sncountered eggs of Mesoleius in their work at Vernon.

It 1s planned to direct fleld work in the coming
season towards discovering the time of oviposition by

Mesolelus, both in terms of the season, and in terms of
the stadlum of the host.

4. Incubation of Cocoons for Paraslte Emergence.
{a) Method.

laring Pebruery 4 to 9, larch sawfly cocoons from
each of the nine study areas in Manitoba were placed in
incubation, after a pericd of cold storage. The cocoons
were divided into approximstely equal portions, and one
portion was incubated immedlately. The other portion was
soaked (in the moss in which it had been stored) in snow
which gradusally melted 2nd rose to room temperature. After
48 hours soaking, these cocoons were incubated. The purpose
of dividing the collections was to see if there was any
difference in the emergence of cocoons treated by two methods.

Cocoons were placed, in lots of 50, for incubation
in jelly Jjaras. Moistened cotton was used in the jars to
inerease the humidity. Bumidity in the incubstor was
recorded at from 65 to 80% with an average of slightly
over 704. The humidity in the jelly jars was probably
higher as the cotton on which the cocoons rested was kept
very moist. The tempersture in the incubator was maintained
at sbout 68° F. for the first two weeks, for the second two
weeks 1t was about 71®* F, and since then to the present time
the temperature hes been about 75° P, The maximum recorded
temperature was 78° P,
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COCOONS INCUBATED FOR EMERGENCE OF PARASITES

ncubated o0
ifmﬁ??k% al %%:gggm
from cold ‘neugatien
storage

R.E.N.P.
Mile 145 Dauphin Rd 850 714
Mile 7 Horgate R4 380 327
Golf Course 100 88
Lake Audy 100 89
Prisoner-of-War Camp 39 -
iverton 300 308
ck Mountaln Forest Reserve 350 235
pruce Woods Forest Reserve - 113
Seddon's Corners 350 323
)

(b) Results of incubation.

Emergence of sawfly adults 1s still continuing et
the time of writing, so that complete emergence results
cannot be glven.

(1) Parasitism by Bessa harveyi.

Emergence of Bessa harvegi took place during a period
20 to 33 days after Tnoubation began, snd may be considered
complete. Thls parasite was recovered from the following
points;

AREA X Cocoons Perasitised
R’M‘ﬁ.?.
Mile 145 Dauphin Rd 07
Mile 7 Rorgate Road 2.1
golf Course 2.1
Riverton 2.5
Seddon's Corner . g 15




This distribution of Bessa harveyl 1s the same as
that determined by dilssections of larvae, but the percentage
of cocoons ylelding adult Bessas was very small compared to
the percentage of cocoons parasitised by Bessa as indicated
from dissections.

(11) Parasitism by Mesoleius tenthredinig.

Mesoclelus tenthredinis has been recovered to date
from only two areas of Kiding Mountain National Park, Mile
145 Dauphin Road snd Mile 7 Norgate Road, although dissections
indicated that it was present in all nine study areas of
Manitoba.

(111) Comparison of rearing methods.

Results of rearing to date show a slightly higher
emergence of adult sawflies and parasities from the cocoons
which were soaked in melting snow for 48 hours sfter cold
storage, and prior to incubation.

(1v) Emergence from incubated cocoons.

Although emergence is not yet complete, indications
are that the number of unemerged cocoons will be high., Emer-
gence of parasites from incubated codoons does little more
then provide adults for identification. The effectiveness
of the different species of psrasite cannot be evaluasted for
two reasons. Neither the mortality of the sawfly, due to
rearing methods, nor the number of larvae which normelly
would continue in diapause,is known. Cocoons of the 1944
ssason when examined st the end of incubsastion were all dead,
and thus no informstion was obtained on the numbers in diapsuse.

(e) Rearing of cocoons buried at collection points.

4000 cocoons collected et Riding Mountain National Park,
and at Riverton, are buried in moss near the collection area.
These cocoons will be brought to the Winnlpeg laboratory sbout
Mey 1, and the emergence from them observed. It is proposed
to retaln the unemerged cocoons after emergence is completed,
to obtain data on the number of cocoons stilil in dispause.
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G; Conclusions.

In Riding Mountain National Park larch sawfly
coocoon counts taken beneath permenent ssmple trees lndlcated
s substential reduction in population from 1944 at the Golf
Course Plot. A notlceasble decline in the infestation at
Mile 7, Norgate Road, was reflected in a lower cocoon count
than in 1944. The extremely heslthy temsrack stand at
Mile 13, Leke Audy Road, showed a slightly higher cocoon
count than in 1944, although defoliation was lighter. At
Riverton, Manitobs, a 50% drop in populstion was indicated
both by observation of defolistion and by cocoon counts.

Cocoon counts taken beneath non-permanent sample
trees, to compare infestation intensities in various areas,
indicated thh t the ocutbreak in the Dauphin Road, Riding
Mountain Nationsl Park, was besvier than any other sampled
area in the park, but lighter than that at Riverton. The
Duck Mountain Forest Reserve infestation was the most severe
of all areas. The infestation at Spruce Woods Forest Reserve
was almost negligible.

Visual estimetes of defolistion of tamarack by the
larch sawfly were in close agrsament with indices of populations
derived from cocoons counts, except in the case of trees
injured so severely by previous defolistion that bud develop-
ment was impeired. For these trees, it was not possible to
estimate the current defollation due to feeding.

Investigation on the blological control of the
Buropean larch sawfly by parasites was directed towards
determining the status of two insect parasites, both of
which had been released in quantity in Manitoba.

A parasitic fly, Besas harvc&i ™ns., was released
from 1939 to 1941l. It was recovered from 1945 cocoons
collected from three areas of Riding Mountain Kationsl Park,
Riverton, and Seddon's Corner.

In three sampled sreas near points of liberation,
effective parasitism averaged 15% of the cocoons, In two
other areas, not near points of liberation, parasitism was
less than 2%. Bessa harvn¥i has not yet attained wide distrib-
ution, but it shows promising results as a control factor of
larch sewfly. Its dispersal may have to be sctivhly =ssisted
by inereased liberations.
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The other parasite, a wssp, Mesoleius tenthredinis,
Morley, was originally imported from Burope and liberated,
in 1912 and 1913, in two areas of Riding Mountain National
Park, and at Aweme near Treesbenk, Manitoba. It appears
in the intervening time to have survived periods of low A
host density, and as well to have achieved a wide dispersal
in Manitoba. It was recovered from all study areas. Howaever,
lts present effectiveness as a control factor of larsh sawfly
1s very doubtful. Although Mesoleius parasitism varied from
4.3% in one srea to as high as 67% in snother, only 11% of
the cocoons parasitised by Mesolelus contained Mesoleius
larvee, and the remsinder contained unhatched Mésolelus oggs.
It was demonstrated that the sawfly can complete 1ls devel-
opment and emerge although parasitised by Mesoleius eggs.
Thus, sssuming that the unhatched parasite eggs have no
barmful effect on the host, the effective parssitism was
lowered to an average of 2.4% for sll ereas.

At present, parasitism by Mesoleius does not present
en encouraging piéture. The fact that Mesolelus has survived
and spread from the originsl release points, despite the low
survivel rate of its eggs, may indicate that certsin strains
of the parasits;, successful 1. Msnitobs, are developing
- naturally. It seems essentlal to dlscover the true cause for
the low survival of Mesclelus and, having done so, it may be
possible to rectify tThe situation by breeding, seleotion or
other means.
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VI. FALL CANKEREORM

contalned in five lots on Kingston Crescent of the Elm Park
suburb, Wimnipeg, Man., was. treated with D.D.T. for Fall
Cankerwomrm control. This insect had been guite active in this
area during the summer of 1945. Trunks of trees in this sres
wore painted with bands of a D.D.T. solution over which female
adults would have to pass as they ascended to deposit their

BEL8. .

In conjunction with this treatment, certaln experiments
were carried out with the view of determining the effect of
such banding upon the Fell Cankerworm adult female. These
experiments were divided into two parts as followsse

A. Pleld Experiments:
(1) D.DT. banding; Sept. 5 to Sept. 18,1945,
{g) DeDeTo bﬁfiﬂiﬂg; Oct. 4 to Oot. B, 1945.

B. Laboratory Experiments:
A. FIELD EXPERIMENTS
l. D.D.T. Banding: Sept. 5 to Sept. 12, 1945.
(a) Methods.

Trees in a complete block in the Elm Park area were
selected for treatment with three concentrations of D.D.T.
In all, Ifive lots; 333,335,337,33 and 3413 were covered in
the course of the experiment. Using thres concentrations of
the D.D.T. substence, bands 2 foet wilde and about 5 feet
from the bese were painted on all trees in the area. A 5 inch
brush was used for these applicationa. Bight trees, only,
remalned unpainted and were used as controls. 4 stock solution
of 1000 cc. of "Velsicol" contalning 300 gms. of D.D.T: was
prepared. This sclution wes diluted with kerossne at the rate
of 1 part stock solution to 2 parts of kerosene, to produce a
flnel concentration of about 10% D.D.T.
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When applied to the tree the area of the 2 foot band
was ocomputed from measurement of the circumference. The 10%
solution applied as followss~

Sept.5,6 ~Lot 333
8ept. 11 ~Lot 335
Sept. 6 ~Lot 337
Sept. 7 =Lot 339
Septe 7 =~ Lot34l

rate 60 @G/ﬂﬁtftw"’ﬂw 6 gms. Bai}«‘r*/&qd‘ta
rate 30 oc/8q.ft.~0r- 3 gms., DeDsT./8qsft.
rate 30 cc/8q.ft.~or- 3 gms. D.DeT./8q.Lt.
rate 30 cc/sg.ft.~or- 3 gms. D.D.T./8q.ft.
rate 15 co/8q.fte~or- 1.5 gms.D.D.T./8q.Lt.

1183 1t 3

All banding wes completed by Sept. llth.

Eleven test trees were labelled and .~ received a 3"
band of tanglefoot above the D.D.T. painted band. Check trees
bore only the band of tanglefoot. All numbered trees were
periodically examined until October 3lst.

TABLE I
Test Trees
1 Hose. of Eaa P 4 Pate ' Concentration
Lot | Check Trees [Test Trees jPainted D.D.T.{D.D.T. per §§:
333 1, 2 3, 4 5 Sept./45 6 gma/aq*ft.
Tsar |5 le, 7 8 Sept./45 5 gms/8q.ft.
339 s; 9 10,11 |7 sept./45 3 gms/8q.ft.
341 | 12,13 14,15 7 Sept./45 |3 gms./sq.ft.
335 | 17 16,18,19 |11 Sept/45 1.5gms/8q.ft.

(b) Obssrvations.

Pirst emerpence of adult Fall Cankerworm was recorded
on the 2na of October. The following table sets forth the
reults of periodic examination of the tanglefoot rings on

D«DeT. treated, and untreated, trees.

£
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TABLE 2

#Egg Clusters

NOS. OF FEMALES CAUGHT IN TAKGLRFOOT BANDS
F;?f’f%? R LA Sl St CHECK ({Untreated)
TREES TREES TREES TREES
Kumber Number Number Rumber v
DATE™ 3 14 Jrot. 6V ;Q Fl 1435 rotl B6 08 09 [Tot. 2is5lalg 12| Fotl

2 Oct. =d-jo = |-l l=q=f=t 0|10 |- |-|-1-|-|- ] F |o

3 oct. -l-lo |- ==l 2 l-1-]-10 |- |~-|-|-1-l24- | -|2

4 Oct. == qo - |-le(-|-|-| 2 |-|-|-1o - |~|-]-|-|]- |- |o

5 Oot. == o |-f-l-d=-1-] 0o F j-]-lo |- |-p |- =l-]-p |2

9 Oct. -|-jo |sa ha|s|-lafr |m - -|-[0 51 (1|1 2|9 |- |~»po
10 oct. -1 |1 |5 ha|7 |1 (15 |29 |3 5|-|8 14 - |3]|- 734 112 b0
11 oct. - l.f 1 |2 o s |- 4|52 5!1|- |6 |5 1 |5|~- 9 4 71 2
12 Oct. 104 /5 |- po|6|- (21148 |- |4%1 |5 |5 ¢ [1!5|1 |9 |4 5 p2
16 Oct: 6 |- 6 (1808|397 |16 71 |4he |6 |26 26 4 |5 6 24 |11]5 |- o1
17 oct. 22 4 |9po|2|2|2 1752 |35 /4 10 [13]7 |4 |111 |7 (205 |68
20 Oct. 5 |- 5 | 30067 |5 |18 47 [1|4/7 |12 |2 |¢ A1 |3 7 |5 12|z |ae
22 oct. -1 1 j1y5{31j-|1]5 135 |-|-j2|2 |22 of-l1|- |3 2 |20
26 Oct. s1ls |-hol-/-l2|-l12|1|a]|ale |71 |el1la]|-l2]- g
31 oct. -l =l- |2 |4|-|-j2|a 1 1|-|s5f6 |-|1|1|2|1|- 4 -]
TOTAL ke |10 28 |4z |138 3519| 27|86 344 |18 37 s |83 (79|25 45 he b7 |61 6817|378

(2)Av/Tree (6) Av/Tree (3)Av/Tree (B} Av/Trae | T
14.0 . 27." 47.25
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Miscellaneous observations during the course of
the experiment includey’

Oct. 3+ - One femsle moth from a D.D.T. free tree was trans-
ferred to a tree banded with & 2 foot band of D.D.T. applied
at the rate of 6 gms per sq. ft., and sllowed to cross the
band twice. No 11l effects were noticeable. The female
adult was retained. It is recorded that heavy rains follow-
éng ;he application of D.D.T. may have washed off asome of the

Oct. 4, - Two female moths which had passed the D.D.T. (3 gms/
8q. ft.) but had not yet reached the tanglefoot were retained
for observation. ’

Oots B. = The three female moths listed above alive and active.

Oct. 9. The female moth (Oct. 3) died today after an attempt to
oviposit.

Oct. 12. Large numbers of egg~clusters were found below the
tanglefoot regardless of the D.D.T. One egg-cluster was found
on & leaf stuck in the tanglefoot.

Oct. 16. Moths not having reached the tanglefoot wers trans-
ported to the lab. for further experiments. Woths still
copulating.

Cankerworm 18 more active in the evening, and the
ma jorlty oecur on the western side ol trees during the daytime.

Oct. 17. =~ Bgg-clusters occur in the midst of the tanglelfoot,
copulation continues.

Oct. 20. ~ Light snowfall during the night of 18th Oc¢ct., melting
a8 it fell; copulation not observed.

Cankerworm adults appear to prefer trees with rough bark,
most specimens beling taken from such tress.

Oct. 31, - Tanglefoot becoming stiff under the cold weather,
and the majority of cankerworm adults were recovered near the
top of the tanglefoot r;ng.
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(¢) Summary.

376 Pemale moths were removed from tanglefoot
on 8 untreated trees.

455 Female moths were removed from tanglefoot
on 12 D.D.T. treated trees.

Moths per untreated LreGesscsncsensn 4725
Moths per D.B.T.treated treé.ccce... 38.0
%‘@\.@ﬁ/an ft(ﬁih.i'.-t‘ &?Q?)

-

- “’3(}* ft'o.ucitntn... 5'?‘5)
] /EQ% ft“to'it..,t‘t léva)

In no case was the solution of D.D.T. strong enough
to kill the female moths lmmediately, or to inhiblt ovi-
position. It is apparent that femasle moths were able to Cross
the 2! wide band of D.D.T. in concentrations up to € gms/sq.ft.
without apparent effect. PFewer femele moths were teken from
tpeated trees than from non-treated trees; a possible indic~
ation thaet the moths attempted to avold treated trees; but
1t 1s doubtful that such a small difference ls significant.

In case some of ths potency of the D.D.T. substance
hed been lemched away during the month of September. Trees
wers banded on 4th October, and experiaents conducted as set
forth in Pt. 2 below:- '

2. D.D.T. Banding - 4 October 1945.

{a) Methodi~

Elght trees in lots 335 and 337 Kingston Crescent,
Winnipeg, Man. were agaln treated with D.D.T. solutlion on
4 October 1945, Trees chosen ranged in Diameters at Breast
Height from 4" to 10". 4 stock solution of 300 gms. of D.D.T.
per 1000 cc. of "Velsicol" was diluted with kerosene at the
rate of 2 parts of kercsene to 1 part of the stock solution.
The final solution was applied to the trunks of the trees
as follows; using the methods described in Pi. 1 to procure
the correct concentration of D.D.T. substance.

4 trees (A,B,C,D) - 6 gms/sq.ft - 4! wide ring
of D.D.T« solution,

4 trees (E,P,G,H) - 3 gms/sq.ft - 4! wide ring
of D«DT+ solution.

Table 5 sets forth the smounts of the D.D.T. solution
spplied to elght test brees.

.



151

Table 3.
ircumference Area of Volume of
Tree No.| Species gt 5 ft. leveld ft. band [DDT sclution

A Box Elder 2;5? BO.Q sg.ft. 600 cc.
B " " 1.8 7.2 8q.ft | 432 ce.
c mooom 1.4'  |5.6 sq.ft.| 336 cc.
D Elm 2.21 8.8 8qg.ft. 528’ec.
E Elm 1.8 7.2 aq‘ftf 216 cc.
¥ Elm ‘2¢5' R0.0 sq. It 300 cc.
G Elm 1.8¢ | 4.8 8q. Lt 144 cc.
H Elm 1.4 5.6 8q. ft.| 168 occ.

A thnglefaot band was painted on the trunks of these
trees, above the band of D.D.T. sclution.

(b) Observations:

Table 4 sets forth the results of periodic examlination
of the tanglefoot bands on the D.D.T. treated trees.

(¢) Summary:

183 female moths were removed from 8 test-trees.
376 female moths were removed from 8 check trees.

Average No. of moths per tree treated with D.D.T.:
rate 3 gms/s8q. ft. = 6.0
rate 6 gma/sq. ft. - 39.5

It would seem that the concentrations of D.D.T. used
were not such as to prevent the female moth from crossing a 4 'ft.
wlide band painted on the tree trunk. Indeed, among the test
trees, more moths per tree crossed the bands of higher concen-
tration of DeD.T»



TABLE 4

FUMBERS OF FHEMALE PALL CARKERWORM ADULTS CAUGHT IN TANGLEFOOT BANDS

sas with 4! Trees wlth 4! ‘heck Trees
Test Trees gms Eé? gt | ?%ngmgf D;g:?ft) %ntraa%edl
Date AlBE |pfotal Elr lombotal |2 ]2 |5 [8 9|12 (13h7 |ot.
Oct. 5,1945 [ |-+ = | 0 |=i=(=l=| 0 |~|- - - - . |-l1]1
Oct. 9,1945 |~ [= (= 3| 3 k|=|=/=/ 8 | 5/% 1|2 2 9 |-« 19
00t.10,1945 = |3 -|51 8 1i--/2 3 (14 - 3|- 7 1&¢ 111 50
Oct.11,1845 9 |-L - 9 - 11 |- 1 5.1 ,5|- 9 4 7 1 38
Eact.za,lgés'q/ --(- 9 --p- 0. 54 1|53 1 9 |4 5 32
(0ct.16,1945 24599 47 - -- - 0 26/45|6 26 11 5 - @
Oct.27,1945 fi4 7 1 ,?asi;m M1-- 2 15 13 7 411011, 720 5 e
0ct.20,1945 (B|: 1 3|35 | -21 .2 5 |2 4 11| 5 7 5012 2| 46
0ct.22,1945 |2 |~ - -l 2 ----10 ‘2lzw| -1 - 3 2 20
0ct.26,1945 |4 311/~ B |- 2l-1~/ 2 | 7{1 |4 14 - 2| - 19
00t.3,1045 |- |- |- |1 1 |- -~ =] o | |22 |z |1 | -]a4 -mefu
T roraLs 61 1o bz b7 168 12/5/1 [6| 24 | 79025 45 16 |67 |61 |66 | 17| 376 |

Av/tree-38.5 Av/tree -6.0 Av/tres - 47.0
moths moths moths

¥o demd moths were recoversed at the base of ths test tress.

cGl
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B. LABORATORY EXPERIMENTS
1. Introduction

In an attempt to determine the concentration of D.D.T.
required to kill female adult cankerworms or to inhibit ovl-
position by these adults; supplementary experlments were
conducted in the Winnipeg Leboratory. Actlve specimens of
Alsophile pomentaria Harr. were obtained from the infestatlon
ares in th m Park suburb. Unfortunately only 13 adult
females were availlable for these experiments. Of thls number
four were used as check specimens. '

2. Apparatus and Methods.

A four-foot length of 2" x 4" stock was prepared as a
runway by affixing a 1" strip of corrugated paper along the
long axis. The rough corrugated portlon representing e tree's
bark. Two boards 2% x 3" x 4' were used to hold the "bark"
in place, and provide & channel 1" wide snd 4' long. The
resulting runway was painted with a D.D.T. solution prepared
in & manner similsar to that used in fleld experiments. A
concentration of 6 grems of D.D.T. per square foot was painted
on the corrugated paper with a 5" paint brush. When the
solution hed dried for 15 minutes, the runway was placed up-
right against a wall, and 3 female moths were lntroduced at the
bvase. The time from contact with the D.,D,T. until the moth
fell from the board was recorded. Moths were then retained
in a jelly jar for observation, and provided with pleces of
bark as oviposition sltes. When three moths had been so treated,
(8pecimen 1, 2 & 3) the board was glven a further coating of
D.D.T. solution tp bring the residuasl D.D.T. coating to a
concentration of 12 gms per sq. ft. When the solutlion had
dried for 1 hour, 6 female moths (Specimen 4,5,6,7,8 & 9) were
allowed to climb %he runway.

Four femele moths (Specimen 10,11,12 & 13) were retained
a8 check moths for comparison of oviposition end length of
1ife of gravid and exhausted females, subjected and not subjected
to D.D.T. contact.

Ze ﬁbserv&tiana.

(a) The following tables set forth the length of time female
moths were in contact with D.D.T. on the runway, and the effect
of this contact on oviposition and 1ife span.

BT



Table 5.

pecimen ’%gncan}ra- CommencementfCompletion |Duration Distance|Time of
Number |Condition on o of treatmentiof treatment|of trestment tgavel'i:— death
: _ D.D.T.used B e
id af10:115 hrs 115 hrs I e 10:140 ETS
lumes1ge © eus/sadig’i52,3 18-10-45 5 min 30 se¢ 3'-8" 120-10-45
TU 50 Brs
6 gms/sqft. 18~10-45 [ g 10-45 10 min 20 se¢ 51-4"
il.U5 hrs A U300 hrs
6 gms/8q. 18-10~45 b5 10.45 2 min 5 sec| 2'=-0" 545_10-45
- 1 5.25 nhrs B YRETERLLI PR T
2 gms/sq.;t 18-10-45 o=t W7 0 min 13 se¢ O7-1% o770 o
5 s |exhausted 12 gms/sq.fy 181045 [ 3%0 hrs 3 min 32 sek O'aL? L%§§Z—§§3
* T340 hFs |
6 # [gravid 12 gme/sq.ft 18-10-45 13f5 ?rg ; 01-0"  }8.10-45
7 gravid 12 gss/aqiftlg_lo_45 18-10-45 i min 20 aaf 0r=-3 K
8 exheusted 12 gms/sq.rd 355 hrs 4 min 41 sep Or-10% o700 NrS
o a w3l 154—% hrs
9 gravid 12 gms/sq.f{ 2 min 45 sep Q'-1" by 5545
_ }Qvaxhauated check
10~13 11,12,13gravid moths - == - ===
# T hese specimens placed on & wet spot, becams saturated
and stuck to the runway. Runway wss allowed to dry for
& hour before the experiment continued.
s
IT



Female Moths :

Table 6.

Results of Contact with D. D. T. Subsatance

Speci-Strength of Time in Distence State of Time lspse Oviposition
men «D. contact travelled Female before after Remarks
I DaDeTa desath Contact
1 6 gms/8q. ££.230 seecs 31-g" Gravid 2 days nil -
2 & gms/sg.ft. 620 secs. 5t-4" Gravid 5 1/2 days nil -—
3 6 gms/sg.ft. 1285 secs. 2!'-0" Exhsusted 2 days nil ———
4 12 gms/sg.ft 13 secs. Ot1-1" Exhausted 3/4 days nil e
agecimen
S. 12 pms/8q.ft.212 secs Qt-1"% Exhsusted 7 min. nil né §
wEg, 8
8 12 gms/sq.ft 188 secs 0t-4"7 Gravid 5 min. 6 eges *%h ]ﬁ 5} E n
. § s lai% ggm a-
7. 12 gms/sq.ft. 80 secs 0t-3 Gravid 7 days nil % gact % rn
| fiop c e
8 12 zms/sq.ft 281 secs. 01-10" Exhausted 1 3/4 days nil ———
9 12 gms/sq.ft. 163 secs Ot-1" _Gravid 3 days nil e
10 check moth - — Exhausted B days nil s o
1l check moth - —— gravid 9 days cluster -——
larg _
12  check moth  --- - gravid 10 days S leatex -
13 check moth  =-- ——— Gravid 10 days 1a§%$; » -
_e
GIT
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(v) Certain observations were recorded during the course
of this expsriment.

(1) Moths seemed awere of the D.D.T. substance, and mads
an attempt to escape. After a few seconds contact, abdomens
weére held hizher than ususl, and were kept so until the moths
fell from the boards.

(11) After 20 seconds, moths in contact with D.D.T. at a
concentration of 6 gms/sq. ft. seemed to lack complets control
of their legs, and appeared to lose thelr senss of direction.
These moths wandered aimlessly untll they fell from the runway.

(111) These moths never regained a normel locomotlive ablility.
For seversl mlnutes they exhlblted perlodic jerks of lesg or
antennae. ThL&lPy movements increased in violence to bDecome
glmost eonvulsion«like; a condition which lasted for several
hours hefore relapsing to the former state of periodic Jerking.

({¥) Moths in contact with D.D.T. in concentration of
12 gms/sq. ft. lost apparent control of locomotion more quickly
than those in contact with the lesser concentration of D.D.T.
These moths seemed unavble to seek to escape from the runway,
but seemed able only to cling to the cardboard. Violsnt con-
vulsion-~like movement was of lesser duration than for the
specimen placed in contact with the 6 gms./sq. fte DsD.Te
concentration,

4. Summary

The following teble sets forth a summery of the results
of this experimenti~



Table 7

1oy

Female Moths -~ Result of Contact with D.D.T. Substance

aantaﬁt with ' Centact with Cheek ggthg 
Concentration Concentration H¥o. Contact
' 1 6 mms./sq. ft.

BExperimental
Condlitions

Kos of Moths 4 = 3 4

AVerage tLime iIn ' ,
contact with DDT| 134,25 secs. 318.33 secs. - -

Averaze distancej]

travelled over |O¥-3,75" 31 - 8,0" ————
D.D.T. Bunstance
Survival - _ '

Averaze No. of 31/8 3 1/12 9 1/4
Days
Ko. of gravid
females B 2 3
No. of gravid
females pECS 0 3
ovipositing

# Moth specimen Nos. 5 & 6 sre not considsred in ithls table.

##+ 8ix epgs were lald Dy this female immediately prior to death.
They followed no pattern, and were not clustered.

5, Conments

It is unfortunate that only 14 femsle moths were available
for this experiment, and that consequently the average resultis
may be subject to large errora. Nevertheless, there are certain
definite results which might be used as an indicstion for furthsr
experimenta. The oviposition of Moth Specimen Ko. 7 13 believed
to have been due to a nervous reaction, and not dellberate., This
female was not in & normal oviposgiting position, and the eggs were
seattered.
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6. Conclusions

(a) Concentrations of D.D.T. at the level of 6 and 12
gms./8q. £t. are not sufficient to cause mortality of female
moths immediately on contact; although the 1ife span is reduced
by approximately two~thirds in each case.

(v) Contacts with D.D.T. concentratlons of 12 gms./sq.ft.
required about one~third the time to pr%&uce the same effect as
produced by concentrations of D.D.T. at®gmas./sq.ft. During
this time the moths moved over less than one-tenth of the runway
distance.

(¢} In neither of the test-cases dld gravid Temeles ovi~
poslt an appreciable number of eggs.

C. RESULTS AND COMMENTS

l. Female moths of the fall cankerworm were able to cross both
2' and 4! bands of D.D.T. in the concentratlons used in the
field, viz. 1,5, 3 and 6 gms. per sq. ft. of surface area with-
out immedlate effect.

2, Laboratorykexperiments indicate that a concentration of
12 gms/sq. ft. of surfacs may prevent femsle moths from crossing
such bands.

5. It 1s apparent that it requires at least three days for any
of these concentrations of U.,D.T. palnted on suriaces crossed by
these moths, to kill the female moths,

4. There 1s a definite indicstion that egg-laying 1s inhibited
in moths which cross D.D.T. concentrations of 6 gms. or 12 gms.
per sq. ft. MNoths mey lay a few eggs during the death spasm
(lab., experiment specimen No. 7).

S+ It 1s suggested that further experiments should be carried
out, both in the lasboratory end in the field, using larger
numbers of specimens, to determine:~-

(a) To what extent oviposition is inhibited.

(b) Whether or not eggs lald during death spasm are viable.

(¢) If Du.D.T. banding repels moths from trees so painted.

(d) What concentrations, in the fileld, are necessary to
kill moths or prevent oviposition.

6., Collections of moths, in the field, for observation after
they have crossed the D.D.T. band and before they reach the
Tenglefoot, would be desirable,
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D. APPERDIX
The following tables list the aresas peinted, and the
amounta of D.D.T. substance applied in the block of trees treated
in the Elm Park suburb, Winnlpeg, Man., during September of 1945,
Table 8

;FLat 333 Arsg"pf Bands painted with D.D.T. Substancs

ree [Ares of 27 Tree| Area of Qfgrae Area of 2! Eraa Area of 2!

o, |pand at ¥o. | band at o. |band at 0. | band at
15t height 51 height 5% haight 5! haight

4;5 sg.ft 10 5.5 gg. ft.]19 3n§_8q:ft¢ 28 B.C sg.ft.

4.5 ﬂq«ft 11 1245 8Q» £t.]20 0 &q-ft- 28 g.ﬁ sq.ft«

P
4.0 sg.ft 12 B.5 8q: ft.j2l kk@ 3q-ft¢ 30 hO.Ssq.ft.

5‘5 aq.ft 15 ‘60@ Bq' ft. 22 Q5 SQ-ft- 31 7'5 QQtho

4.5 8q.ft}§ 14 [3.0 8q. ft.j23 p.5 sq.ft. 32 [7.5 8q.ft.

35 3Q¢ft 150445 8Q. ft.l124 V.0 3q.ft- 3& 7.0 SQ¢ftc’

" 2.5 3q.ft 16 L5 8G . Pt.1 25 «0 ﬁgaftt X4 P;5y8q.ft‘

P
9.5 sq.ft ;7 5.5 8q. ft. 26 L§5 s8q.ft. 55%»0 $Qifto

W O ([~ O e a0

775 8q.£t{ 18 (4.5 8q.ft. |27 F.5 sq.ft. |36 }ms 8q.Tte

Date Treated: 5 Sept. 1945

Total No. of Freessa Treated: 36

Total Area of Bark Treated: 180.70 sq. ft.

Final Concentration of U.D.T. Substance: & gms/sq.ft. ~60 cc/sqdt
Total volume of 3olution Used: 10860 cc.



160

TABLE 9
Lot 337 Area of Bands painted with D.D.T. Substance

[free| Area of & fTree] Ares of 2 ftlTree|Area of £ ft] Tree| Ares of £ ft.

Ko.|band at No.| band at Ho.|band at Xo.| band at

S ft.height 5 ft.helght S ft.helght S ft.helght |

11. 8.0 8q.ft§ 6 7.5 sq.ftd4 11 Q.75 EQﬁftlﬁ 5.0 @q:ftd

2. 1400 5q.T¢ 7 15.0 sq.ft4 12 8.0 s8q.0% 17 2.5 8q.ft.

3 5.5 8q.ft| 8 8.0 sq.ft |13 5.5 8q.ft 18 | 2.5 sq.ft.

4 | 8.08q.rt]{9 | 8.0sq.ft|14 | 6.5 sq.r¢ |

5 7.5 8q.£t{10 9.5 8q.ft | 15 4.258q.7¢

Date Treated: 6 Sept. 1945

Total No. of Trees Trested: 18

Total Area of Bark Treated: 136 sq. ft.

Final Concentration of D.D.T. solution: 3 gms/sq.ft.~-30 cc/sq.ft.
Total Volume of Solution Used: 4100 cc.

TABLE 10
Lot 341 Ares of Bands painﬁed with D.D.T. Substance
Ares of 2 ft Area of 2 ft Area of 2 fY Area of 2 ft
T§§? band at ng? band at ng? band at T;g? band at

5 ft.height 5 ft.height B ft.height 5 ft.helight
1 12.5 aq. ft4 8 8.0 8q. ft. |15 5.5 8q. It 22 5.0 ag. ft.

5.0 sg. £t 9 4.0 8Q. ft. |16 5.5 8g. ft4 23 |7.5 8q. ft.

7.0 8Q. £ft4 10 5.0 8qg. ft. {17 4.25 sq.ft. 24 16.25 B8 ft.

5.0 -1+ 8 ftd 11 5.0 8, ft. 18 8.5 8. b ig AN 25 5,5 8. ft.

5.85 ﬂq-ft- 12 5.5 8q. ft. {19 3.85 8Q. ftd 86 4.5 84 ft.

8.5 8g. ft4 13 |3.5 8qg. ft. |80 |3.5 8gq. ft. 27 |1.85 sg. ft.

L <RI BlTao]lw] aal]

8.0 8q. ft. 14 |5.25 sq.ft. |21 [.5 sq. rt.

Date Treated: 7 Sept. 1945

Total No. of Trees Treated; 27

Total Area of Bark Treated: 146.25 sq. ft.

Final Concentration of D.D.T. Substsnce: 1.5 gms/sq.ft.-15 cc/8sq.ft.
Total Volume of Solution Used: 2200 cc. ,




Lot 339

TABLE 11
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Area of Bands painted with D.D.T. Substance

Tret Bina of 2 [FTrec fisg of ® I} Tree fres of 2 £ Troe Aray of 2
5 ft.height 5 ft.height 5 ft. hsight 5 ft.heigh

1 7.5 sq.ft. 9 7.5 sg.ft. 17 6.5 sq.ft. 25 8.85 s8q.ft
2 7.Msq.ft. |10 7.0 sq. ft.| 18 4.25 sq.ft. | 26 2.0 sqg.ft.
3 5.0 sq.ft. 11 5.0 s8q. ft. 19 5.5 ag.ft. 27 2.5 sq.ft,
4 9.0 sq.ft. 12 5.0 sq.ft. 20 5.5 sq.ft. 28 1.5 aq.ft.
5 6.0 sq.ft. | 13 4.5 sq.ft. 21 4.5 sq.ft. 29 2.0 sqg.ft.
6 5.5 sg.ft. 14 4.25s8q.ft. 22 3.5 sq.ft. 30 3.5 sq.ft.
7 8.0 8q.ft. | 15 4.25 sq.ft.| 23 4.25 sq.ft. 31 2.0 sq.ft.
8 8.5 sq.ft. 18 2.5 sq.ft. 24 5.5 sq.ft.

Date Treated: 7 Sept. 1945

Total No. of Trees Treated: 31

Total Area of Bark Treated; 150.5 sq. ft.

Final Concentration of D.D.T. Substance:3 gms/sq.ft.-30 cq/
Total Volume of Solution Used:

4520 cc.

SQtftn

<Y
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Lot 335 Area of Bands painted with D.D.T. Substeance

-Trea Ar6s QI EEE

Tree Area of 2ftlTree Area Ol 2It|Tpee Aréa oOf 2 It
No. band at ¥o. Dband at ¥o. band at No. band st
5 ft.helght 5 ft.helght 5 ft.h&ight 5 ft.height
1 7.0 8q.ft. 10 7.85 8q.ft, 19 3.0 gq.ft. 28 340 8Q.fts
2 7.5 8quft. |11 7.0 8q.ft. |20 2.0 8q.ft. |29 2.5 8qeft.
35 7.0 sq.ft, 12 2.0 SQth‘ 21 2.5 8g.ft. 30 3.25 8q.ft.
4 8.0 sg.ft.e |13 4.5 8q.ft. (22 3.0 8q.ft. 31 6.0 sg.ft.
5 8425 8g.ft.|14 2.0 8q.ft. |23 3.5 8q.ft. |32 7.75 aq.ft.
& B.25 3q:fti 15 5¢58 SQthu 24 £2.0 Sq;ftc 33 545 3Qtft‘
7 6.25 Egoft; 1lé 7«5 Squtb 25 3. B 3q.ft. 34 6.25 SQthc
8 8.5 sq.fte |17 3.0 8q.ft, [26. 2.5 8g.ft.
%) 745 8q.ft. 184 5.0 sq.ft. 127 4.5 8q.ft,.
Date Treated: 11 Sept. 1945
Total Ho. of Trees Trested: 34

Total Area of Berk Treated: 172.75 sq.ft.
Final Concentration of D.D.T. Substance: 3 gms/sq.ft.-30 cc/sq.
Total Volume of Solutlon Useds 5200 co.

ft.
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A« A+ E. Anderson

Le Introduction

The following report coverg the work and aciivitles
of Forest Insect Ranger A. Anderson, for the Forest Insect
Survey during 1845, In the Western Forest District of Manl-
toba and the Hudson RBay Juncilon and Prince Albert Districts
of EBaskatchewan.

2+« Dlstrict Conditions

(a) Western District of Manitoba.

(i) Description of traversed area. In the Western Districts
of Manlfoba Lhere are three L10resL reserves, Riding Mountain,
Duck Mountain and the Porcupine Mountaln., Tuese sre very
large ridges of hills with the surroundin: country, for the
mest part, under cultiveation. At the north east corner of ths
Duck Hountalns are good stands of jack pine. These stands
extend approxlastely five miles east of ths highway. IHrom
there to Lake Winnipegosls there is malhly black spruce and
tamarack lylng in low swampy land. In these three mountain
ranges the timber is of grest commercial value, with the
dominant host Jack pine. There sre also good stands of

whlte spruce, black spruce and tamarack. Poplar 1s abundant
out 1s used mainly for fuel.

(11) Persomnnsl contacted.

District Forester A. Balnbridge, at Dauphin
Foregtry Engineer B. Palkan, Dauphin
Serior Rangers R. Bell, Dauphlin, and Z. Xoons, Swan Hiver.

Forest Rangers H. Clee, Minitonas, PB. Yeudsle Birch River,
& ’

J. Thompson, Mafeklng, J. Norman, Garland;
C+ Duniop, Durban, and J. Eokindovich at
Grandview.

(111) Intellipgences All highways in the Western Distriect are
gravelled and are well kept. The roads In the Riding Mountains
are goodes In the other foresl sreas the roads sre dirt, with
& lot of them belng mere tralls.

Places of accommodation are very few in this district.
The Hotel Hamilton at Dauphin also serves good meals. At Swan
River the Vimy Hotel is very good. At Wasegsming in the
Riding Mountaln there i1s a cholce of lodges. The Wasagaming
Lodge snd the Chalei sre very gzood, with the Idylewylde
Restsurant providing the best meals,



(iv) Insect Conditions

(a) Jack Pine Zudworm, Archips fumifersna Clewm.

Jeck pine budworm was found in only one spot in the
Western District of Menltoba. This was at s “cht 6 mlles
northwest of ¥afeking, right on the boundsry of the Po“cupina
Forest Reserve. Thils infﬁst&tion wasg light, and on reprod-
uction pine only. Thls patch wss surrounded on thres si&ss
by large moturs Jack pline with Li ‘h crowns. On the P“u“th,
or aaat, side was o swamp of black spruce and tamarack

The infested trees were [rom 6 to 14 ft. 1In height, and
averaged adbout 1 1/4 in. in D.B.H. MNone of the larpger trees
meleﬂ had any budworm on them.

Notes ‘Those larger trees were medium staminate (stam-
inaste {lowers are thou ‘ht to bave g zreal Learing on the
feediny of bLudworm larved

(v) Buropean Larch Sawlly, Prlstiphors erichsonll Otg.

Sawily was sncountered In two locations only, both
being in the Duck Hountaln Forest Reserve. The i?ut location
was
In this arce host tresg arec very scattered and of no commercisl
value, oelng of the orchare type and very twisted. Any
gawlly found was not classilled as an Infestation, =sll egcs
had not hutcned, and one female adull wass caughlt, so possibly

all eggs had not been laid.

In the Granuvliew grea on the south side of ithe Duck
¥Mountains, in Ranger Kokindovich's district, sewlly was agaln
encou...ered in two places. The [{irst spot was itwo miles
straight north ol the Valley River Indian Reserve, along a
bulldozed road. The larvas were very active, snd the inlest-
ation was classilied es medlum. The swamp In this locallty
was smell, with the trees being scattsred, and averaging 14 ft.
in height.

The “éCOPd gpot was two mlles narth of grifton, situated
right on the Forest Reserve boundary. The swamp was very wetl
gt the tlme, but infestatlion proved n@avy w%tu,avarawlnb
defolistion belng 359, This swamp covered approximately
100 seres with tsmarack slong sll sides, willows and other
shrubsg scattered toward the midd le, wnd & small marshk in the
middle.

In H¥r. Sinclalirts district two miles south ol Alpine school.
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fc) American Poplar Leal SDeetle, Phytodscta amerlicana

This infestation coveras the whole of the Swan Rlver
Valley, with its southern Loundary at Sclater, its eastsrn
1imit et Leke Winnipegosis, westward i1t extonded to the
Saskstchewan boundeary and as [ar north as Malfeking The
general infestation ls Zight, with the exception oz one
smalli spol north of Ccaan, whleh was heavy and approximately
20 scres. This heavy infestation waaz on young reyvouuctian
poplar growing in & hurnedwcver area, and is surroundad by
jeck pine forests.

Tnroughout the whole Vallay this infestation appeared
on trees averaging from 1 to 2 in. D.3.J.
(b} Eastern District, Saskatchewan.

(1) Description of traversed area.

In the Eastern District of Saskatchewsn the terralin
is much the same &8 in the western district of Maenitobsa.
There are the same mountain ridges as in Manitoba. The
domineering trees are Jack pine, the only one of commsrciasl
value, with scattered poplar ridges, and the tamaracik mixed
with Dlacs spruce in the lower arsas As one gests further
north towsrds Hudson Bay Junctlion, the lsnd levels off with
mostly black spruce and tamareck until you reach the Pasqula
Trorest Heserve. In this there are vsry jood stapnds of white
spruce. Vest of Hudson Bay Junction tc Princ& Albert, the
land resains moderately level, with no tiamber except for the
Fort a ls Corne Forest Reserve. This is practically all
jack pine growing on very sandy soil. As yet Lhe trees are
of very little use, being too smell, everaging from 4 to 7 in.
DeBakls

The Nlsbet Provinclael Porest, west of Prince Albvert, is
much the same as Fort a la Corne. Here agesin the soil is
sandy and the trees are small with & few scattersd timber
berths.

(111i) Personnel contacteds~

District Superintendents Marshall, Hudson Bay Junction,
and Mr. ¥Wac Askill, Prince Albert. PFleld officers encountered
were Mr. Potter, Lake Madge; Mr. Doble, Pelly; Mr. C. 3Schell,
Hudson Bay Junction; Mr. Ciay, Kipawin, end Mr. H. E. Tanner
at Holbeln. :
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(111) Intelligence:-

¥ost of the roads in this ares of Ssskatchewsan are
poor, being of dirt with gravelled stretches 1in various
places, and all side roads of dirt.

Hotel accommodatlons on the average are very poor.
At Hudson Bay Junction the hotel is clean, but old. 1In
the town there is no place where one can ssecure a decent
meal. At Canora, Hotel Canors is very nice, but has no
running water In the roome. Nipawin has a new hotel under
construction, with all modern convenlences. The Empress
Hotel in Price Albert is higshly recommended with the
Palace Cafe serving very good meals.

(iv) Insect Conditions:

(a) Jack Pine Budworm, Archips fumiferana Clem.

The budworm infestatlion in the Fort s la Corne Forest
Reserve has pracilcally disappeared. Only 6 pupae were
collected in all, and these were taken from 22 trees, In
only one location. This spot 1s on the north side of the
Twin Lakes road, approximately 5 miles west of English Csabin.

The area covered in this reserve was from Besaver House
west to Twin Laekes and south to the Sasketchewsn River. Trees
that had budworm pupse on, showed no aigns of damage, these
trees were of the young generation, belng about 20 ft, in
helight. ’

{v) European Larch Sawlly, Pristiphoras srichsonll Htg.

Sawfly wss first encountered in the Eastern District of
Saskatchewan at Leke Madge, where the infestation appeared
heavy; the trees had been 65% defollated. The infested areas
were slong the south and east sides of Lake Madge from ¥inistik
Lodge to Benito Junction. Host trees ranged from 8 to 35 ft.
in height with the infestation appearing heaviest on those
from 12 to 25 ft. in helght.

The sawlly was found next at Pelly in four different spots,
the first being 4 mile south of the ranger station., This
infestatlon was very heavy with some of the trees being 100%
stripped, and the average defoliation being 85%.
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Two other places were about 5 and 6 miles straight
north of Pelly, here agaein the infestation was heavy, with
average defoliation about 60%. Thess swamps are smsll, with
trees averaging 4 in. D.B.H. At the last spot, 4 milles west
of Pelly, along the highway, the infestation occurred agaln
but the trees were only about 30% defoliated.

Here the trees arc very scattered and mixed with stands
of black spruce. The tamarack trees averazed 4 to € in. D.B.H.

Prom Sturgls to Ushta, wherever tamarack was encounted,
the infestation remained from medium to heavy, wlth defollation
averasing 50% and the trees were from 1 to 6 in. D.B.H.

No sawfly was encounted from Ushta north to Hudson Bay
Junction, and only in one place was 1t found there; this
being 1 mile east of the town, along the railroad. Sawfly
was very scarce, and only one collection of larvae was avallable.

{(¢) Jack pine Scale, Toumeyella sp.

The jack pine scale infestation in the jisbet Forest
Reserve, Saskatchewan, 18 heasvy. It appears in stirips from
1 to 2% miles wide, running across the reserve from the
Saskatchewan River north to the reserve boundary.

There are three strips all running in the same general
direction. Onhe runs from McKenzie Ellis Lake to the rliver;
another from the town of Holbein to the river; and the other
one is from the north boundary of Timber Berth 859 south along
the third Meridian Road to the southern boundary of the reserve.

The infestation was seen in August, when the scale is in
the adult stage, and at that time was not active. Large
mumbers of the scale were empty. It 1s quite probable that
they had been parasitlzed.

All trees infested showed a decidedly black colour,
giving them the appesrance of having been swept by fire.
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A ?.’0‘ Thoma s

1. Introduction

. The following report covers the Forest Insect Sarvey
projects and obmervatlions carried out in the southern and
eastern districts of Hanitoba by Forest Inseoct Ranger P.: O.

Thomas, for the year 1945,

2. District Conditions

(a) Bouthern District of Manitoba.

escription of traversed area. The following diastrict

riptien covers an area fpom the nokthern boundary of
the Sandilands Porest Reserve to the international boundery
in the area of Sprague and Vassar.

Jack pine is the predominant tree throughout this
entire district, As the majority of this species 1s only
medium in asize, its anly commercial value 1s for fuel,

- In the 3prague and Vassar districts, millions of
feet of lumber have been manufactured from white and black
poplar in the last year. Large numbers of cedsar poles have
al so been produced, but the commercial cedar in this area 1s
being rapidly reduced. The ramaining cedar is very small,
but 1s in & healthy condition.

Tamarack and spruce in the district is small, but
healthy.

®he largest areas damapged by fire lie in the Sprague-
Vaassr districts Pire damege in the district as a whale is.
light.

(11) Parsannel contacted. Rangers contacted in this district
included Inkster, chief ranger for the district,
regiding at ranger headquarters, on the Sendilands Forest .
Reserve. Mr. T. Harrison residing at the Woodridge Ranger
Station, and Mr.J. Wright at the Sprague Ranger Station wers
contacted. Several attempts were made to contact Mr. B. Emes
who resides at the Dawson Ranger Station, but each visit found
Mr. Emes out. All rangers contacted co~operated to the fullest
extent, especlally Mr. J. Inkster. With the latter, consider-
able time was spant as the Forest Insect camp wae situated at
ressrve headquarters.
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Several visits were pald to the reserve headquarters
by Mr. W. Werdrop, District Forester, and Mr. Glll of the
Manitoba Forest Service. On occasiens of thege visltis,
problems were discussed and ldeas exchanged., Both of these
gentlemen are highly interested in this Lranch of the service,
and take erery opportunity to encourage their rengers to co-
opersate.

{341) Intelligences~ The terrain in this district 1s flat
and heavily wooded. The soil is very sandy with few stones.
The road from Winnipeg to Marchand is gravel, but is kept
well greded. #from Marchand to Piney, a distance of approx-
imately f£ifty miles, the road is reduced to a trail consist~-
ing of two deep ruts, meking it very swkward for two vehicles
te pass. From Piney to Sprague the road is agein gravel,
except for a small section near South Junction, where the
read again beoomes & trall. .

At reserve headquarters very good cemp accommodation
is availeble. Two platforms have been erected, 9'x 18', with
four foot walls and rafters over which a tent can be placed,
making roomy and comfortable living quarters. The nearest
hotel sccommodation is at Marchand, a distance of esix miles
from headquatbters. Mesls may be obtained at this hotel at a
very reasonable rate.

The Piney Hotel is clean and has reasonable rates,
mesls muat be purchased at & cafe across the street. The
Sprague Hotel is highly recommended for its cleanliness and
well-prepsred mesals.

Reanger J. Wright has bullt two cebins, one at White-
mouth Lake and the other near Rosenfeld. These cabins have
been gracicusly placed at the disposal of the insect rangers.

{t) Bastern District of Hanltoba.
Deseriptl

(L) on of traversed areasy The northern boundary of
the traversed arem in thne interlake district is a line drawn
from a point five miles northwest of QOypsumville, east to
Pisher Bey on Lake Winnipeg.

The southern portion of this district is flat, the
soil light and very stony. Purther north the land rises
in ridges, with swamps in the valleys. The swamps become
larger and more numerous as one goes north.

The most predominent tree in this district is white
poplar. 8pruce, tamarack, and Jack pine meke an appearance
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with the ridges. The interlake district has very little
timber sultable for lumber. A large amount of the coni-
ferous trees are stagnant and permitw are to be lassued for
the cutting of stagnant trees in the Lake St. George district.
The majority of the trees ocut will be used as fuel.

Fire damage throughout this distriet is heavy,
especlally in the northern portion.

(11) Personnel contacted: Rengers contacted in this distriect
include Mr. D. Cooper at Hodgson, end Mr. D. Wardrop at Riverton.
Ex-ranger Fraser at Moosehorn was paid a short visit, He co-
operated generously with information on the Mooseéhorn distrioct.
Rengers Cooper and Wardrop did everything possible to assist

the writer while in their respective districts.

(111) Intelligencej;~ The road from Winnipeg to Hodgson is
gravel, and 1n & good state of repair. To go from Hodgson

to Gypsumville, two stretches of dirt road must be coversd.

One stretch lies between Poplarfield and EBricksdale, a distance
of 85 miles, and the other between Orahamdale and Gypsumville

a distence of 35 miles. The road from Grahamdale to Stesprock
is also dirt, these roads are not passable in wet weather.

~ The hotels in Hodgson and Oypsumville are clean and
comfortable, and meals may be obtained in both. At Steeprock
the only accommodation is Mrs. Pinnson's boarding house,
which is highly recommended.

Travel in this district 1s difficult off the highway.
4 sharp look-out must be kept for stones, and all bridges
must be taken slowly as they are in s very poor state of
repair.

S, Insect Conditlions

(a) “Fack Pine Budworm (Archips fumiferana Clem).

The Jack pine budworm is general throughout the Sandi-
lands forest reserve. The heaviest infestation of budworm
covered the following area in the vicinity of reserve head-
quarters, R. 9,7.5, the southern half of sec. 35 and the SW
half of sec., 36. Travelling south it covers the eastern half
of sec. 87, all of sec. 26 and 3/4 of sec. 25, veing absent
from the 8B corner. PFarther south it covered the eastern
balf of sec. 38, all of sec. 283, and the area west of a line
drawn from the middle of the northern boundary of sec. 24 to
the SW corner of the same section. The southern boundary of

N
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thls infestation covers the NE guarter of seoc. 15 and the NW
guarter and half of the NE quarter of sec. l4, being absent
from the SE corner of the NE quarter of this section.

Although this is the most heavily infested ares on
the reserve, the Infestation is only of e medium Intensity.
The majority of the trees in this are are small end of the
orchard type. There was no evidence of the infestation being
heavy enough to ocsuse the death of any trees in this area,
or sany other part of the reserve.

The next infeatation of approximatoly the same dengity
88 the one Just mentioned lies at the northern part of the
. reserve, dnd covers an area around the Dawson ranger station,
R.'a 10 and 11, T+ 7. Starting at 1ts northern limits and
working west to east the sections covered are as follows:
R« 10, the southern half of sec. 35, the same part of sec., 38
over to R. 11, the southern half of sec. 31 and sec. 38, and
the SW quarter of sec. 33; back to R. 10, the NE gquarter of
sec. 87, all of secs. 26 and 25; over to R. 11, all of secs.
30 and 29, also the ¥ and SW and the SE quarter of sec. £8;
back to R. 10 the KE quarter of Sec. 22, all of secs. 23 and
24; over to R. 11, 8ll of sec. 19, 20 and 213 back to R. 10,
the NE quarter of sec. 14, the north half of sec. 13, and
finaelly over to R. 11, the north half of secs. 18, 17 and 16.
These boundaries are reasonably sccurate.

The trees in the northern part of the reserve are
mueh larger than in the southern portion, and are meostly of
the high crowned type. There was, however, a heavy under-
growth of seedlings in the northern areas, and 1t wes smong
these that the budworm was more plentiful. A very light
infestation covers the remalnder of the reserve, and extends
south to the international boundary, in the vicinity of Sprague
end Vassar. Looking north from the fire tower at Sprague,
small elumps of jack pine with brown tops were noticed, This
would indlcate the infestatlion was spotty and not of a general
nature.

On the reserve there are large areas of Jack pine scale
infestations. In these aresas very few budworm are to be found,
s budworm and scele do not seem to mix. The boundaries of
the scale infestation on the reserve are to be found in the
report on jack pine scale (see below).

In the most heavily infested budworm ares, the one
around reserve headquarters, a Jack pine budworm egg count
was made, This was carried out to obtain some idea of the
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oviposition of the budworm and what can be expected next
year. The egg clusters from each tree were preserved in
Frehlings solution, end each labeslled ss followsie

Sandilands For. Res.
Tree No. 1 Aug. 14/45
For this five Jack pine were cut at random. The
dimensions and conditiona of the trees cut are as followsi~

Tree Hoe 1 of good foliage, heavily staminate, DBH 8 in.
height 12 ft. Prom this tree 205 egg clusters were obtained.

Tree No. 2 was cut 12 ft. from tree No. l. It was heavlily
follated and also heavily staminate, DBE 3 in. height 12§ ft.
Prom this tree 207 egg clusters were obtained.

Tree No. 3 was cut 45 ft. from tree No. 2. It was lightly
foliasted and lightly staminate, DBH £ in. height 10 ft. &
small amount of scale was found on this tree which was not
noticed before it was ocut. Prom this tree only 59 egg ¢lusters
were obtained.

Tree No. 4 was cut 28 ft. from tree No. 3. It was of medium
follage and lightly staminate, DBH 2 in. and height 11 ft.
From this tree 98 egg oclusters were obtained.

Tree Ko. § was cut 37 ft. from tree No. 4. It was lightly
staminate and very heavily folisted, DBH 1% in. height 8% rt.
Prom this tree 101 egg clusters were cbtained.

After belng returned to the leborstory, twenty egg
clusters were pieked st random from each vial. Separately
the egy clusters were put under the mloroscops and the
number of eggs in each cluster counted. The eggs fell into
three cetegories aa follows;~

(a) Sound eggs, (b) parssitized eggs, (c) eggs destroyed
by predators.

To insure a random selection of the egg clusters,
the following procedure was observed. 4 petri dish was placed
on a pleco of cardboard, and a c¢irele drawn the size of the
dish. The dish was then removed and the circle was dlvided
into twenty equal segments. The segments were numbered flom
one to twenty. Twenty amall pleces of paper were cut and also



numbered from one to twenty. These were then pleced in a
container. The petri dish was then placed back on the cirecle
and the entire contents of a vial contsl ning the egg clusters
was deposited in it, and spread as evenly as possible over the
bottom. A plece of paper bearing a number was then taken from
the container (sight unseen). If this number happened to be
five, all the egy clusters covering segment five on the card-
board were removed from the petri dish and put in s separate
dish contalning a 30§ solution of aleohol: This procedure
was repeated untll twenty egg clusters had been removed from
the petri dish. The remaipder of the egg clusters were
discarded, The following tables represent the result of the
countgs« o

JACK PINE BUDWORM EGG COUNT

 Tree No. I ,
- [“Egz Cluster| Sound | Parlsitized|Predatorlzed T
Number | REgge Eggs _Eggs ; Total
1 . 85 ‘ , 85
T B 83
) 107 .
4 S0 ;)
5 61
;3 38 7
; z 154 -%~; 13
e g I v
10 £

B SR



~ Bez Ciuster [Sound |

“[Fredatorized |

9

B FE

SR |

1

__Tree No. 3.
?arahit&ﬁa

Bggs

‘Fredatorized |

Teal

bt

‘Pf**l 5% B A AN R g D "i 




Tree No. 4

»

Egg Cluster|Sound |Perasitised predatorized Total
Number Birgs Egizs Eggs
hs 70 70
2 30 6 76
3 99 I
4 64 64
5 88 " Ba
3] 178 148
7 o0 14 46
2] 49 49
) 89 g7
10 83 5]
11 0% Bk}
12 66 66
135 [:%] 8 70
14 88 86
15 43 3 45
16 4% 4%
17 15 28 18 61
18 k153 55
19 46 406
20 52 5o
Totals 1200 45 32 1277
Tree No. 5.
Egg Cluster]| Sound [Parasitised [predatorized Total
Number Epgs Eggs Egss oia
% © o8
o i e
3 7 ]
4 60 L)
5 k5 et
3] 80 80
7 57 B7
H 48 48
g 42 42
10 20 29
1l 46 43 8y
12 114 pip
1o Vi) 78
14 (531 Bl
15 57 57
16 87 87
17 i3 T 54
18 18 15 33
19 LU 02
20 62 2]
Totals 1279 59 1338

178
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Summary Tsble of Egg Counts

Tree | Sound | Parasitized|Predatorized| Total
Bumber D.B.H. | Helight | Eggs Egzs Ezsa | Rgg
1 ar 1g¢ 1154 27 10 1191

2 3" 123+ | 1095 17 33 | 11es

3 2" 100 | 1213 | s A 1343

¢ 2" 11 1200 45 az 1277

5 2" 8} 1279 59 0 1338
TOTIL 11" B4t 6001 | 187 106 6294

Average number of eggs per mass - 53

Average number of egg clusters per tree - 134
Average number of eggs per tree - B442
Aversge D.B.H. 2.2"

Average height of trees - 10.8%
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The egg counts of the prcseding tables ere as accursate
as possible. A few egg clusters, however, were damaged when
collected, and in the countz some of these may have been con-
fused with predatorized eggs. This is the only source of
error, snd in no case sxceeded ten eggs from the true count.
The trees from which the count was mede were rather smsll,
and no doubt e Imich larger number of clusters would have been
obtained had mature trees which dominste in this srea besn
used. In the southern psrt of the reserve, however, there
are large plentations of jack pine thst correspond in size to
the ones used in this egg count. A few of these plsntations
are budworm infested, wut the mejority of them are heavily
attacked by scale. From the information gesined through this
6gg count, & heavy infestation of budworm i1s expected next
year.

Jack pine budworm purasites in the infe:ted area
around reserve headquarters exiat in lurge number:., The
parasites referred to hers are lurval psrasites only. Those
found in the largeat numbers were dipterous paresites. Also
preaent, but not so sbundant, was the parasite Glypts fumi-
feranee, As the infestation in this ares has dropped consider-
ably from that of last year, it is quite possible that this
is due to the activities of these parasites.

Observations on the budworm in the inter-lake district
of Manltoba ere very favorable. The observations were made
in the Hodgson, Qypsumviile, snd Davis Point areas. In
these districts there are very few jack pine except on the
ridges. The majority of the trees are declduocus. The me jority
of coniferous trees are spruce snd temsrsck. The Jeck pine
sncountered were only very lightly infested with budworm.

(b) Europesn larch sawfly (Pristiphors erichsonii Htg.)

The infestation of the Buropesn lerch sawlly in
southeastern Manitoba is very light., & heavy infestation
was discovered south of Sundown and two miles north of the
internationsl boundary. This infestetion was confined to s
tamerack swamp 3/4 of &« mlle wide and spproximately two miles
in length. This infestation was very heavy, and almost 100%
defoliation had been inflioted. This was an exceptional case,
and was not repeated agein over the entire district. In the
Spragus and Vassaer districts, the sawfly is very light, and

trees that had been heavily attacked in previcus years are now -

coming back, The tesmarack in this district is smsell, end has
not reached commsrclsl size. There wes & medium infestation
near the Dawson ocauin, However, this infeztation has decreased
consliderably from thet of last year.
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Sawfly in the Hodgson district 1s light. The only
sign of defelistion was on the leaders. There was one
stend located ln the Redrose district, covering approximately
three acres, where the defoliution was 60%. The Redrose
district lies north, northwest of Hodgson, approximately
seventsen miles,

In the Oypsumville and Davis Point districts, the
tamarack can be divided into two groups; temarack growing
in swemp and that growing o ridges. The swamp tamarack
is In s very healthy cond.iion, and evidence of sawlly is
almost nil, whereas the defollation among the ridge tamarack
is from 75% to 100%. It was common t0 s8¢ whol® stands of
ridge tamarack almost completely defoliated. Many of the
trees had epparently dled.

(c) Jeck pine scale (Toumeyella).

The heaviest Iinfestation of scals found in south-
eastern Manl coba wes on the Ssndilands Forest Reserve. The
heavliest Infestation being in the southern portion of the
reserve. It wss & common occurrence in the most heavily
infested area tc notlee an individusl tres that hed not been
attacked., These trees were exemined in an effort to determine
the reason for this lmaunity to scsle. The only result from
these iInspections was the discovery of a few jack pine budworm.
Some of these trees thet weroe lmmune to scaleé, but had a light
Infestation of Jack pine budworm, were scmetimes 1} miles from
an ares where Ludworm were abundant.

The area covered byt he heavy infestation 1s ws rollows,
R.9, T.6, SE quarters of section 24, R.? T.4 NE and SE quarters
of section 133 eamst to rengs 10, sll of sections 18 and the
E¥ and SW quarters of section 17; back to R.9,T.5 the BW and
HE quarters of sec. 12; Rge. 10, T. B, all of Sec. 7 and 8, and
all of sec. 8 and 5, the NW and 3W quarters of sec. %, the
NE quarter of sec. 71 and the NW and KE quarters of sec. 32,
as well s the NW quarter of sec, 33.

- There ls elso an infestatlion further south that covers
the NE quarter of sec. 30, the NW and NE quarters of sec. 29,
&8 well as the NW quarter of sec. 28. fThis infestation extends
south twoards the town of Woodrldge for a distance of 3/4 of
& mile to & mile.

A sgale count was mede in the heasviest infested area
of the former  nfestation. This was on the Kerry school rosd,



8ix miles south of reserve headquarters, and half-mlle north
O0f MeFeCaTs3e Camp I+ The count was carried out to deter-
mine the mortallty of the scale In thls pmrticular area.

Nine trees were inspected up to a height of eight feet from
the ground. Each branch wes covered thorcuahly. The average
D.B.H. of the trees was 5} inches. The scales werse divided
into three groups, as follows: 1. living scale, 2. dead scale,
3. parasitised scale. Living scales were the ones that were
8t1l11l actively killling the trees. Dead scales wers those that
were no longer active, but where no visible cause of desth
was evident. Parasitised scales were those that had been
definitely killed Ly parasites. These were easily determined
from those thet dled from natural causes, 1658 were found to
ve allive and active, a large number of these were just newly
formed. As these were not kept separate {rom the older ones,
the true paraesitism 1s underestimsted, as the parssites would
no doubt have attacked many of these young scsles belfore long.
717 scuales were found dead from unknown causes. 866 parasitised
scales were found. The parasites in this ares were very
effective. The most active of the parasites were the dipterous
and hymenopterous larvae. There were very few larvae of the
Cocclinellid predator, Hypereaspis binotata in this ares.

The scale infestation north of reserve headquarters
did not cover as large an area as the one in the south. This
infestation probably would have spread and csused more serious
damage but for the large numbers of H peraapis binotata.
These predators existed in thls area great numbers. On
one tree of 10 inches D.B.H. & square foot was marked off,
and the H. blnotata in this gpac> was counted. Twenty-eight
larvae, all active and in pood condition, were observed. This
tree was no exception. Three weeks after the appearance of
the larvae the scale iIn thls area was estimated to have
deeriased 50%. This infestation covers the following area;
Rge.107.6, the SE quarter of sec., 33 and the 8W and SE quarters
of sec. 34, the NW and NE quarters of sec. 28 and the NW quart-
er of sec, 27.

A great deal ol damege was done by the scale among the
pine plantationa¢ The average size of trees in the plant-
ations averaged DBH two inches, height elght feet. These are
the types of trees scale seems to prefer.

In =ll scale infested areas there are large numbers of
anthhilki These ants have been seen in combat wzth the
H. Dinotata and In the engagements observed, the ant was always
@ ViCLOrw ’

T
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No scele mortality count wes made 1in the infestation
north of reserve headquarters. It would have been interest-
ing to compare the mortality of an area where H. binotata
was abundant to one where they were scarce.

(d) Forest tent caterpillar, Malacosoma disstria,Hbn.

The main object in mapping the forest tent ceterpillar
in the inter-lake district of Manlitoba was to obtain some
idea of the direction it was travelling. As it was reported
at The Pas & [ew years ago, the infestation is bellieved by
the writer to be travelling in a 8SE direction.

The southern bvoundary of this infestation (ref. to map)
is a line drswn from Hnausa on Lake Winnipeg to a point two
miles north of Chatfleld, across to another point two miles
south of Mulvihill, continuing on & slight esngle south to
Lake Manlitoba. The infestation extends northward as far as
the existence of decliduous trees in groves. The northern
boundary of this infestation could not be glven, as travel
that far north is impossible except by foot or bost. Inform-

on the caterpillars'! existence north of Fisher Bay was obtained

from lumbermen, the local doctor and the schoolteacher from
Jackhead Pt. This infestatlon has crossed Lake Winnipeg, and
glso exlsts on the majority of the islands in the lsaks.

Large areas of white poplar in this district were
completely defoliated. Thla damage was inflicted esarly enough
to enable this particular host to put forth a sedond growth
of follage. This was not the case for black poplar. The
leaves on the black poplar were not completely stripped, but
were only half destroyed, ss a result no second growth took
place. The follage on this particular host chsunged color
and fell before its time. The Saskatoon crop in this district
was almost nil as a result of this infestation.

It seems that the first year of a {orest tent Infestation
is only medium in intensity. The second year they are usually
extremely heavy, covering fence posts, railway tracks, tele-
graph poles, and even housss with their numbers. The third
year their intensity is asgain mediun,

Great alarm was caused by these insects among the farmers,

as they expected them to attack ecrops and gardens, but none
of these were damaged.

In many cases after feeding on dectious trees, the cater-
illar would transfer over to a nearby spruce or pine and there
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pupate. Ko damsge was inflicted on the lstter mentlioned
trses.

The course of this Infestation would be very difficult
to anticipate. The weather diaries of the ranger at Hodgson,
Mr. D. Cooper, and the rsesnger at Riverton, Mr. D. Wardrop,
were compared ss to prevalling wind directions in their
respective districts. At Hodgson the prevalling wind for
the summer months is from the NW. At Riverton the prevalle-
ing wind for the same period was from the SE. The line
where wind direction changes may be seen on Lake Winnipeg,
in the vicinity of Hecls and Black Islands, on a calm day.
This information was obtained from Ranger D. Coopser, who
has flown over the spot many times. Thils change of wind
direction may have been the cause of the infestation
crossing the lake. How far east of the lake the caterpillar
will travel is difficult to say. On the east side of the
lake the deciduous trees are limited, due to large burned-
out areas, snd sn increase in coniferous types.

(e) Pine midge, Retinodeplosis sp.:

While travelliing between Woodridge and Piney, en route
to Sprague, & heavy infestation of midge was discovered.
The heaviest portion of this Infeststion was in the Badger
district. As this infestatlion was not mapped, its bound-
aries can not be given. Numerous dead seedlings were
cbserved due to the midge. As this has nsver been reported
before, 1t casnnot be sald whether the pest has declined or
increased this year, The midge 1s gensral throughout south-
eastern Manitoba, but is very light in intensity.
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A. V. Hildshl
1l Intreductioﬁ‘

The following reﬁort covers the Forest Insect Survey
observations carried out in the Esstern Forest District of
¥anitoba by Porest Insect Ranger V. Hildahl for the year 1945,

2. District Conditions

(a) Eﬁstern District, Manitoba.

(1) Description of traversed area: The greater part of the
Esmsteérn Forest District ol ¥enitoba is composed of rock ridges,
sparsely wooded with Jack pine, separated by occasional swamps
and muskegs and 1nterlaced with numerous lakes and rivers. All
lakes and rivers are bordered with heavy stands of white and
black spruce. Tamarac 1s the predominant tree in all swamps,
with occasional stands of spruce. Poplar is abundant through-
out the dilstrict, but of very 1ittle commercial velue at present.

Recent fires have ralsed havoc with many large stands of
timber in the Eastern District. Perhaps the most serious of
these were the flres at Berens River and at Sasaginnigak Lake.
At both these polnts hundredsof acres of spruce and balsam
stands were destroyed. A recent firs destroyed many of the
important and most valuable spruce stands at Hole River. This
fire, perhaps, was more important commercially due to the easy
access to the stands for logging operations.

All recently flre burned areas in the district are being
replaced by new growth Jack pine ranging from five to twelve
feet high. : o

(11) Personnel contacted:

- Mr. E, Marner, PForest Ranger, Lac Du Bonnet
Mr. C. T. Mitchell, Forest Ranger, Lac Du Bonnet
¥r. G. H. Davies, Flre Ranger, Blssett
Mr. B. M. Kyurk, Fire Ranger, Sasaglnnigsk Lake
Mr. W. Barker, Fire Ranger, Hole River
Mr. W. D. Berens, Pire Ranger, Berens River
¥r. 8. Cook, Fire Ranger,Bloodveln Rlver

(111) Intelligence: Suitaeble living accommodations are at a
minimum throughout the entire Eastern District. No accommod-
ations whatsoesver can Le obtalned et Hole River, Bloodveln
River and Little (Grand Rapids, and complete camping outfit
must be carrled when visiting these polnts. At Berens River
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the Maenltoba Forest Service cabln i1s at the disposal of all
forestry personnel and affords suitable accommodation for

ell stop~overs. Supplles can be obtained from the Hudson Bay
Trading Poat at Berens River. Ssasaginnigek Lake 1s very
isclated and has a firs ranger cabin only. BRissett has one
hotel, semi-modern, with sultable accommodations. Travel 1s
very limlted throughout the entire district, transportation
belng the major problem. The only transportetion available
at present ls the use of Manltoba Forest Service equipment.

3. Insect Conditlons and Maps.

() Jack pine budworm (Archips fumiferana, Clem.): Only one
infestatlion of thls Jack pilne-feeding Insect was found in the
Eastern Forest Distrlct and this was at Lake Sasaginnigsak.

Due to the difficultlies encountered when attempting to proceed
inlend, no accurate inlaend boundary can be given for this
Infeatation, However, 1t would be reasonable to assume that
traces of this insect could be found some distance inland.

On close observatlon, Jack pine budworm was found slong the
entire shore~line from the ssutheast corner to the northwest
corner of Sasaglnnigak Lake. Beatin, operations carried out
on the north shore revealed no budworm was present, indiceting
the northern boundary of thias infestation to be 8S8asaginnigak
Leke, 1In 1945 thls infestation had not reached epidemic pro-
portions and was found on reproduction pine only. Defollation
was unnoticeable and larval asctivity was practically nil.

Pupal counts of Jack plne budworm on Jack pine terminals
were made and the followlng data recordedi-

North shore of L. Sasaginnlgak:
Jack pine budworm sctivity - nil.

Southeast shore:
Ho. of trees sexamined - 50

No. of trees with budworm present - 20
Percentage of trees infested - 409
No. of terminels examined - 100
Percentage of terminals infested - 2%
8outh shore:
No. of trees examined - 30
No. of trees with budworm present - 18
Percentage of trees infested - 60%
No. of terminals examined - 825
Percentage of terminals infested =~ 3.4%
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west shore: '
60

No. of trees examined -

No. of trees with budworm present ~ 50
Percentage of trees infestéd - 83,34
No. of termineals examined - 175
Percentage of termihals infested - 44

All trees examined for the sbove counts were approx-
imately ten feet high.

(b) Europesn larch sawfly (Pristiphors erichsonii, Htg.)

An Iinfestation of this insect 1s prevalent throughout the
entire region of the Esstern Forest District lying south of
Berens River end east of Lake Winnipeg.

However, an serial survey showed the status of thls
infestation in 1945 varied in density from place to place.
The heaviest defoliation of tamaruck appeared to be conflned
to an area bounded on the south by the Manigotegzen River,
and on the north by the Bloodvein River, and continuing
eastward from Lake Winnipeg, & distance of approximately
twenty-five mile s, with the exception of an extremely heavily
defoliated area between the Manlgotogan and Wanipligow Rivers,
where nearly all temarack, from the air, appeared dead or
dying. Throughout the remainder of the distrlct larch sawflly
is prevalent but defoliastion is noticeably lighter, and
could be classed as a light infestation. At Lac du Bonnet
and surrounding district, larch sawfly has become almost
_non-existant and no noticeable defoliation ls present.

Around Seddon's Corner for an area of spproximately
twenty square mlles, larch sawfly is now quite abundant, and
is attecking all temarack stands within thet area. This
infestationdid not appear to have reached its peak in 1945,
and severe damage to tamarack can be expected next year.

An outbreak of larch saw{ly which in pasi years has
been causing severe damage to all temerack stends around
Riverton declined sharply in 1945, snd a further decreass
in density 1s expected in 1948,

{c) Yellow-headed spruce sawfly (Plkonema alaskensis, Rob.}.

A very heavy and unusual infestatlion of thls insect was

found on an islend in Sasaginnigak Lake, where it 1s attacking
all black spruce. On close observatlon throughout the Lake
Sasaginnigak area it was found this Infestation 1is confined,
thus far, to one islsnd. At the time of observation, larvee
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were feedlng actlvely on spruce and defollation was notice-
able both from the ground and from the alr. Approximately
one~-half to one~third of the crowns of all spruce appeared
reddish in colour.

(d4) Spruce Budworm (Archips fumifersns, Clen):- In s search
for the spruce budworm in the Lastern district, one ssample
only of this insect was found and it was at Lake Sasaginnigak.
Although reported here last yvar, thls infestation has not
become active.

(s) Hemlock Looper (Lembdina fiscellsris, Cuen.)i- On the
vesls of samples tskérn, Lhis insect seems to be generally
distributed throughout the Eastern Forest District. No.
decided increase of this insect was noticeable 1In 1945,

- and ghere is no immediate danger of it dolng serious damsge
in 1946.

(f) Black-Headed Budworm (Peronea variana, Fern.):- Although
this insect was reported as generally scattered throughout
the Esstern Forest District In 1944, in s search for this
bleck-headed budworm in 1945, one ssmple only wes found, and
it was at Lake Sssaginnigek. Larvae of this insect are not
sufficiently humerous to produce any noticesble defollstion.

(g) Pine Bark Beetles (Ips pinl,Say.):~ This insect ls
generally distributed throughout the Eastern Forest District.
The heaviest infestation appeared to be in the Blssetlt area.
At this point bark beetles were attacking ell cut logs, and
wind-thrown trees. Examinatlions in August, 1945, of approx-
imately 250 cords of jack pine and spruce logs, showed slins
of heavy bark beetle activity. In this particular area, as
many ss 150 berk beetles per syuare foot of bark were counted,
indiecating that a heavy Incresse in population can be expected
in 1946. At the tlme of observation, no bark beetle activity
was noted on living snd healthy trees.

(h) Round-Headed and Flat-Headed Wood Borersi- These insects
maintained their usual status, belng generally distributed
but nowhere abundant in the Eastern Forest District. Only &
limited number of specimens were found, and they were taken
from trees that had been deed for a number of years.

N
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Northern 1945 Winnipeg Insect and Disease Species Index

Species PDF page
Acleris variana, black-headed budworm 98 ]
Adelges abietis, spruce gall aphid 100

Alsophila pometaria, fall cankerworm 99, 152-169
Alternaria 24
Amblymerus verditer 20, 23, 36
Anoplonyx laricis, Marlatt's larch sawfly, little larch sawfly 102

Apanteles 41-44, 46
Apanteles fumiferanae 43, 44

Aptesis 125,128
Aptesis indistincta 125, 127
Archips cerasivorana, ugly nest caterpillar 102

Archips fumiferana, jack pine budworm 14-89, 94, 172, 174, 179-186, 194
Archips fumiferana, spruce budworm 14-89, 95, 196
bark beetles 97

Bessa
Bessa harveyi

Bessa selecta

Bessa sp.

braconid

Campoplegidea spp.
Campoplex algonquinorium
chaleids

Cladosporium

coccinellid

Dendroctonus sp.

Diptera

fall cankerworm

flat-headed wood borers

forest tent caterpillar

Gilpinia hercyniae, European spruce sawfly
Glypta

Glypta fumiferanae

Gymnophthalma interrupta

Hymenoptera

Hyperaspis binotata

Hyperaspis sp.

125, 128, 132-134, 137-144, 146, 149

103, 107, 125, 1277, 137, 143, 144,

148-150
143, 144

143

44

44

44

22, 23, 30, 32, 33, 37
24

188

97

20, 22, 25, 26, 28-30, 32, 33, 37-42, 44

152-169
196

192

108

41-44, 46

43, 44, 46, 186

20, 36

20, 25, 26, 28-30, 39-42, 125
188

104



Hyphantria textor, spotless fall webworm
Ips pini, pine engraver beetle

Ips sp., bark beetles

Itoplectis

Itoplectis conquisitor

jack pine budworm

jack pine scale

jack pine tortoise scale

Labrorychus sp.

Lambdina fiscellaria, hemlock looper
larch sawfly

Madremyia saundersii

Malacosoma disstria, forest tent caterpillar
Mesoleius

Mesoleius tenthredinis

Meteorus trachynotus

Mordwilkoja vagabunda, vagabond poplar gall
Nemorilla pyste

Neodiprion abietis, balsam fir sawfly
Nymphalis antiopa, spiny elm caterpillar
Palaeacrita vernata, spring cankerworm
Peromyscus maniculatus borealis

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

moth

Petrova albicapitana, jack pine pitch nodule maker
Phacogenes

Phacogenes hariolus

Phorocera erecta

Phryxe pecosensis

Phytodecta americana, American poplar leaf beetle
Pikonema alaskensis, yellow-headed spruce sawfly
Pikonema dimmocki, green-headed spruce sawfly
Pissodes strobi, white pine weevil

Podisus placidus, placid soldier bug

poplar leaf beetle

Pristiphora erichsonii, European larch sawfly

Proteoteras willingana, Manitoba maple twig-borer
Psychophagus tortricus
Retinodiplosis sp., pitch midge, jack pine midge

102
196

97

30

20, 22, 29, 32-37

14-89, 91, 191, 198

191

104

20, 36

99, 196

93

20, 21, 36

96, 189

125, 128, 132-134, 136-142, 145-147,
151

103, 107, 125, 127, 136, 145, 149, 151

44
103
20, 21, 36
99
102
99
116
196

101
30, 37

20, 22, 29, 31-37, 103

20, 21, 36

20, 21, 36

101, 173

98, 195

100

99

51

176

91-94, 106-151, 172, 174, 186, 195,
199

102

20, 23, 36

103, 190



round-headed wood borers
Scopiorus

Scopiorus analis

spruce budworm

Tetrastichus sp. nr. caeruleus
Tetrastrichus sp.

Tetrastrichus sp. nr. caeruleus
Theclodiplosis sp.,jack pine midge
Theronia stalantae

Toumeyella sp., jack pine scale, jack pine tortoise scale
wood borers

yellow-headed spruce sawfly
Zenillia caesar

196
128
125,127
14-89. 91
20

23

36

103

20, 36
175, 187
97

197

20, 21, 36
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