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1. INTRODUCTION

The appointment of & Prairie Representative to
the Forest Inseots Control Board was the most important
development in Forest Entomology in the Prairie Provinces
during the year 1947-48. Mr. D. M. sttzhaas, Deputy
Minister of Mines and Resources for Manitoba, was
appointed to this post. Shortly after his appointment
Mr. Stephens initisted the orgeanization of a Prairie
Commlttee on Forest Entomelogy to advise him with respect
to Forest Insect problems. This Committee bhad its first
and successful mesting in February, 1948, immedistely
preceding s Joint meeting with the Forest Insects Control
Board in winnipeg.

The Forest Insect Survey complsted a successful
year. The number of samples received inereased, and much
more detalled informmtion was obtained on the intensity
and distribution of the larch sawfly and the spruce budworm,
The spruse budworm, according to Survey reports, showed a
sgattered but genersl distribution throughout Eastern and
Central Menitobs. Jsck pine budworm écitivity waas limited
to Eastern snd Southern Manitoba. Infeststions of several
insects of minor lamportence economlicelly, such as the
large aspen tortrix, the Ameriean Poplar lesf beetles,
ths poplsar borer, the white pine weevil and seversl
others were reported and investigeted.

A much better knowledge was obtained of the distrib-
ution of larch sawfly parasites. Some progress was masde
in &a:j;?igatien;f@gh:ha rclgzing:hip ?ntus*ﬂiviuhls and
non~viable eggs parasite Mesolelus g%l ¥an‘ Two
colonies of this iaralitt, obtaified from material gathered
in British Columblas, were relessed in Riding Mountein
National Park, to determine the effect of the relesse on
the ratic of unhatehed parasite eggs to larvae in the
release points. A definite resotion will probably not be
apparent for seversl years. Information on Bessa girvox&
indicates that this apecies i3 increasing stead *g i two
study areas where liberations were made in 1941~

L 3



Preliminary work on the influence of water levels
on sawfly development indicates that sawflies in cocoons
sre quite resistant to suhn;igeaao, particularly in the
sutumn. Intensive work on is 1s planned,but a more
complete plcture of the physical conditions of the
cocoon snvironment is required for sn intelligent inter-
pretation of results, It 1s planned to do this in 1948.

Statistical studies on larch sawfly sampling were
analyszed and completed. Results show thst populations
are deelining in the sempling areas. The results also
indicate that more adequate methods of sampling for
lareh sawfly populations are needed.

Studies on the relationship between jack pine bud-
worm sbundance and pollen production on Jjack pine indlicate
that the micro-ciimat ¢ provided by steminate flowers may
be equslly,or more important,then the nutritional effest
of pollen in favouring the budworm.

A mop showing cumulative demege caused by the Jack
pine budworm in the Sandilsnds Foreat Reserve was pre-
pared and presented to the Manitoba Forest Service. They
plan on eutting out areas most heavily damsged by the
budworm in an effort to produce mers resistant standa
of Jack pine. Studles to evaluste the effeot of this
cutting on budworm abundence will be undertsken.

Results of the Biological Contrel Project on the
spruce budworm in the Sprmice Woods Forest Reserve indicate
$hat the ggaalatiea declined about 50% in 1947. This was
not due, ever, to eny noticeable inerease in bdblolo-
glcal control factors sand must be attributed to causes
unknown, Statistical snalysis of the method of sampling
employed indlcates that fairly rellasble results sre being
obtained, dbut the size of sample or quantity of sampling
should be lncreased somewhat. No regcoveries hsve been
made yet of three new species of psrasites libersted in
the area Iin 1946 and 1947, :



During 1947, a ataff of 6 techmical personnel,

8 forest insect rangers and 2 stenographers was employed

on & eontinuous basis. In addition, € University students
and 3 extre labour employees were engaged during the summer
months. These were divided among the different projeots

a8 followss Officer in Cherge 13 Foreast Insest Survey,

3 technicel, 1 sessonsl, 7 insest rangers, 3 extra labour;

- Larch Sawfly, 1 technicasl and 1 seasonel; Jeck Pine Budworm,
3 seasonal; Spruce Budworm, 1 teclmical snd 1 sessonal,.

Three rield statlons were in operstion. A ¢amp in
the Whiteshell Forest Reserve, MsnitobLa, served as head-
quarters for Jjack pine budworm inveatigstions. igiaen
budworm blologloal controlstudies were based in
Spruce %ooda Foreat Reserve, Manitoba. Investigations on
the laroh sawlly centered in Riding Eountain National Park,
where freilities for carrying on investiiations were supplied
by the Park suthoritles and the Domlnion Forest Service.
The following study centres =2lso contributed information
on insect problems; Fort a la Corne Forest on the deterior~
ation of fire killed Jjaok pine, Ssndilands Forest Reserve
on Jeack pine budworm and Riverton on the lareh asswfly.

Progress was made in providing more asdeguate lsbor-
story end fleld fscilities for forest insect rangers. Two
offices were constructed in the besement of the laboratory,
which provide sdeguate space for the number of insect
rangers presently employed. During the winter of 1047-48,
suppliea were aslso obtained for the construction of s«
la rge double esbin at Prince Albert, to sserve ghiefly as
hesdquarters for insect ranger work in Saskatchewsn.

it wes not possible to analysze and report on asll the
project work conducted in 1947. This was due to the large
volume of material accumulated, and the smell staff avail-
able during the winter months for the preparation of
reports. It is, bowever, hoped that this msy be brought
up to date during 1948,

Respsetfully submitted,

R.R.LEJEUNR
officer-in-Charge
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w.C.MeGulfin

R.B.Barker
B. Filuk
H.A.Fyfe
H.R.Wong
w.B.Everzl

¥.F.Black

G. Myrdal
W.H.Pell
JehJMuldrew

J«D.Conts

11 _ORGANIZATION

Officer-in~Cherge, S3E-3202 - Agricultural
Seientist OGrade 3 (April 1, 1947 to
March 31, 1948).

S8E~334]1 ~ Agricultural Scientist Grade 2
(April 1, 1947 to September 18, 1947 end
then on Leave of Absence Without Pay)

8SE-3167 « Senlor Agricultural Assistant,
{Ap?’sl 1’194’? to March 31, 1M)i

88E~3011 ~ Senlor Agricultural Assistant,
(April 1, 1947 to March 11, 1948).

SSE-3319 ~ Senior Agricultural Assistant,
(April 1, 1947 to ¥areh 31, 1948).

88B- 3381 - Senlor Agricultural Assistant,
(May 1, 1947 to Mareh 21, 1948).

S8E-3038 ~ Senbr Agricultural Assl stant,
(May 1, 1947 to September 15, 1947).

88E-3322 ~ Student (Agricultursl) Orade 3,
(May 1, 1947 to September 25, 1947) and
Extra lebour from October 1947 to Mareh, 1948,

SSE~-254 -~ Student (Apricultural) Orade 2,
(May 5, 1947 to September 17, 1547)

SSE-3380- (Student (Agriocultural) Orade 2,
(May S, 1947 to September 30, 1947).

SSE-3385 - Student (Agricultural) OGrade 2,
{(May 1, 1947 to September 30, 1947).

SSE-3378 - Student (Agricultural) Grade 1,
{(May 5, 1947 to September 235, 1947).



Ve Hildahl
A+E.Anderaon
LeLsMcDowall
Je«A.Drouln
E.F.Bridgmsn
¥.Addison
D.H.MeKay

R.C Purse

88E~-3177 - Insect Ranger Grade 1,

(april 1, 1947 to

88E~3175 « Insect
{(april 1, 1947 to

S8E~-3286 ~ Insect
(April 1, 1947 to

SSE~-3R865 -~ Insect
(April 1, 1947 to

85E~2R67 - Insect
(April 1, 1947 to

38E-3258 - Insect
{April 1, 1947 teo

88E~3176 - Insect

Merch 31, 1948),

Ranger (Qrade 1
March 31, lﬁﬁit

Renger Orade 1
Mereh 31, 1948

Ranger Grade 1,
March 31, 1948,

Ranger Grade 1
Merch 13, 1948

Ranger Grade 1,
July 7 , 1947).

Ranger Grade 1,

(May 20, 1947 to December 18, 1547).

S5E-3434 ~ Insect
(July 16, 1947 to

Ranger Grade 1,
Qatober 11, 1947).

HeA.J.Edmuid 8 “SSE~-3858 « Insect Ranger Grade 1,
(September 4, 1947 to Marech 31, 1948).

ReA.Lang
J.B.Martin
H.¥.Cherrett
S.l.Dougsll

C. Gibson

(Ney. 12, 1947 to

{February 9, 1948

~88E~3434 - Insect Ranger Grade 1

Mareh 31, 1948).

N S8E~3176 -~ Insect Ranger Orade 1,

to Mareh 31, 1948).

S8E~3147 - Stenographer Grade 2
(April 1, 1947 to Mareh 31, 1948).

SSE~3897 - Stenographer Grade 1A
(April 1, 1947 to March 31, 198 ).

Extra Lebour, Caretaker (April 1, 1947
to March 31, 1948).



B. ﬁnhhﬂrs
G. Kolbe
C. Conyers

Ge King

Extra Labour, Laboratory Assistant,

(June 24 to August 31, 194%)

Extrs Labour, Laborstory Assistant,
(June 86 to September 20, 1947).

Extra Labour, Laberatory A:aiatanﬁ,
(July 14 to August 31, 19547)

Extra Labour, Laboratory Assistant,
(June 20 to July 12, 1947).
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Ligat S0 Leavy 1o soveral samall awaapi. %ﬁu? ﬁn.
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In bue iater . an® ales -
abi ﬁﬁ$ Gyotared WO e su %
defo.babion at tue following g&. éﬁ. ﬂi?mzﬁaa, Broad
Vailey, Hougson, ua folirfora. “@&Y&f, Bodle vaspoell
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The old Indestabion iu Lie Mﬁra@a dgodes Forsst
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several couoons in bhe soulhe:n pert oF tne Hesmerve,
bul kiere sas 0o Wate of larch sawily in the Lpinette
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ss AmuuBley and He U VOCRDobe OLEEFVEU SBVEDE dan.u®
40 bavarsck. K. He Hovs poted beavy Lefestatipns
along the U.l.He Tigat-oi-say {row dslering Vo Mile
65 (wust of barrows). From slle & to Jesigsie, tihe
Ghmage uscreased %o 4 sere Lrage. Farwer uorih, ot
The Pab, Lake hbliamey, Vorsaorant Lake, and Cranberry
Fogtage, weiolistion by $.is imsest was light.

He e Hislop wade vosleviions ab sig lslang, Jree
Luke, «b4 Baprilngton Loke (latituae 57° 7, wblen is
Lie most .ortherly distribution im dandtous yel
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In Soseatehewan, 308 lndlvesiandtion 1o e dadgs
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Lighily ueloll ted BPeeB 1 Lpe O, TEEs Wy Teis
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Eaply An July, « survey %0 delurmine She preva- e jﬁ?
ience of budwors on e, Puve, balsas, abd Jaek pine was
sakie along She &%ﬁi%@ﬁm*ﬁﬁﬁﬁriﬁ boundary from soar
Lake in the norsh to Olseasu Lake 1o e souls. Bud=-
wornm was found at every place wisited in $he boundary
région. Feediby way vbzerved in all jaok plne stung
surrounding tus iai;@xia% luakesl Uonr, ﬁﬁ@ﬁﬁiﬁ, alrensz,
dallage, ven, and Ulsesw ia denlio. s end Spoonbill,
Wasulow, varroll, hingiskus, dagle, aud Baowsnoce in
Onturio. {(These lukes are located wilbln twenty slles
of She boundery. Soar bake lles loost due esst ol
the bown 0f Berens nAver and Ulsean Laie lics about
todrdy-five ailes vast of Lao du Boubet.) A% the time,
budwors setlvity wow cescri.oed ss light in 21l Shese
pial®s, with the ¢.cepblon of Jinglekus Lake in Ontario
shers uefoilatlon of Jack pine wsae already notiveable
albdi n%& eBilmated at 1v 8¢ U per cent of tae current
year's foll.gss In tbhe latter pard of Auguss, an
aerial survey wis wmuue of the are. belween Lake Winmlpeg
whd o8 danitoba=Untarlio buuncary, from She “hiteghell
For.st Hoeserve iR the south %o Berens River in She
aorth, Ounly one infestation of the Jack ploe oundwors
was Dusuerved Lrow the oir. The infestatlion cogurped
along She sovlheasters suose od slkens Laie (uentioned
s0ove} and exlended goulheasbuara .8 far 18 Cohukowin
Lakes [4 covered approxisstely 11,000 agres. dJpok
phne in $ule sres exn bited o distinetly reddish %inge
abd Soe intensit®y of lolesituiion wae clussiiled as
w@diluwa. Ladk ol vime prevented a ground ingpegiion,

In she #blvesidll yorest soserve, z2i industatlion
of 1igh% %0 sed.ue Lnleusiyy Loruered ied Hoek Lake
G Lhe eael side, Wwub &t unlite bake, Lsze hrervion,
wEs Y Hawk Lake, and sewy Hennle, deiollalion was very
ligat. Foarsher wsuest alofg the Sraone-uvanads bigheay,
a trace of opuisors ¥as encountered near Haltemoultis.
A% weddonts vorner, the soene ol & sedius iniest~
sbion B 140, Jack plne was only lighitly atlazcked.
Rorvh ifrew Sedaon's verner (o Lae du Bonued, Jjagk
ping slony bigoway Ho. 1l was {res ol budeorn.
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ibg .08% severe deidli tion wes ensonulered in
She sand i;%ﬂﬁﬁ Forest Heserve, Menitobs. The reserve
sae bhorouguly mepped for lutensiiy of budwors defoll-
ation and pereeiatage of dead-topped Vreva., Toie in- .
forsat.on ig ilntlended for the use ol Loe Maniloba
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L Leubh ol the AuBoerve, vy but sealeered inles % B Lons
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Aty Bei e mEfe)e HO JaGE . he pudpors was [oundg
SHBEE I daul b0

ﬁiziﬁwfk 'e»»i ‘v‘?’&%#a&hg&?

%

ﬂﬁ mﬂﬁyiayag i ﬁw}g Aﬁ&&%% éﬁ%hﬁﬁﬁﬁ ih ==
Yores g ﬁ g@, P ’ f%ﬂ«w - }u $ S ow }?k.ﬁ ?3@?2‘ b }

» Uolleoblions Hepopbe
dackvoos (lawluding
dadke »Ukbe Boundary

;@5&%}}},}:-9:0'&;“‘* ?ii %\3‘
HaBEabOROTHTie v 2 v w i i

Bpruse budwors (Qhorisbtoneurs fosiferana Ule . ).
~~ai%ﬁga h the wost severe luicosabion of thie iunsedt
in tue Frolrie yrovianues @Qﬁﬁiﬁ@@ﬁ 2% 168 wsual lowel
Cin toe LurueE Budus Foreat Heserve, interest veulreu

in l9u) on i%s diserivution in eastern doaitoos
Uk ing bhue survey of adwors a0%i1vity in the il Boba
Untarie boundary r%$éﬁﬁ irefervea %o in Lhe praveeding
segbion wn Lhe gm@'& 5,1;3& B {35"%‘%33 L uiﬁi%@ S BpEuee

was observed b bhe T9ilowin, losve ng.y ¢§§ %&%ﬁwmfyf
HOar, wallace, Uen, and 01 i @@@

pill, suseleow, Varroll, ' inglask
lo unbarie. Javs ploe budwoes
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same lases and, 1o addition, at aslkens anc bogskin
Lakes. In every case, the budwors populabtions on
spruve were notiveably liguter than those on jack
plne in the saue arca and very little dawage to spruce
follaye was visible. No feeding ou valsam by this
insect was uoted al any of tihe above-mentioued lakes
in danitova but light luiesiations on balsau were
encountered frequently at Untario poiuts, the nearest
to tie senitova boundary being susclow Lake.

At Blesett, B. Kury« found a few spruce budworme
but reported no woticeable defoliatioun. 4 single
speclmen bakeu on spruce was reveived Lrom G.H. Davies
at vasaglnniygaes Lake, 40 mlles north of Bissett.

g8t of Lakeé wlumipey, the scattered spruce
8ban:s velween silnnipey Heach and Riverton wscre very
lightly infested butl :galn there was no noslcesble
uefoliation.

Vurlable iniestation levels of the spruce budworm
continued iu sliferent paris of the yyruce Woous Forest
Hes@rve. an areq of woderate o neavy derfoliation,
we8t of Carverry and south of the Lrans-(Uanada high~-
way, remained the wosi luportant ceutre of infest-
atlon. A couslderable quantity of deau~itopped spruce,
mainly youly growsh, was Qbseérved. lu the central
palt 0f the Keserve, ieeding was al:so woderate o
Leavy ald svoe budworm-killed trees were recorded.
klsewhere, altuough larvae were present in spruce over
the entire heserve, LLLWOIu dumag® was either light or
described as a 'trace' or 'meglligible'. studies on
the biologival coutrol ol the budwora in the 5. ruce
doous Forest Leserve yrogressed in lvy47. Tuere sas
no eviuence of tue establisiment of several parusitic
specics, which were released im 1946 ana 147. Ho. -
ever, il tuey have survived, 1% way Le several years
before Suese spevies are recovered fros collections
of budwors. Ihe gpruce Ioliage .orm, Dioryetria
renioulelis urote, whiou noru«lly feeds on follage,
conkinued %0 destroy large nuwbers of budsorm larvae
and pupae. PpPopulations of the follage HOPH WEIE guf-
fieient iu s0ue wreas to . roduce ay.precliable delfoli-
ation. This insect was, therefore, uwoti a predator
and a cowpeltitor of the budworm.




o resobbs n:{ BuTU08 budsols were receiveo from
GasrobOhiowal oF s4iburbas

Fresenae of 4% 8,PU0C BuGeOTw ab Ford ooy
ko She dortaeest Territorl e wue lndicalbed by the
eenipb, warly in June, of & nusbery of @gét% Pl Ak
GaBlBs, LRoviely i Sue 14 se Yo biw i %tuck
0L the be, crbmeat of ALNes wnd Hesovroes @a&& the
colleciion. o Inforuation avout 19+f eouditions
bus puén reGelvea.

Uollsotions Heyores
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Borth esb Terr . tories i U

huerloan Foplar deeble (fuytoueuls suerloan

neaffr;;.**fais insevt wad yrevalent % W0 rﬁ&i@ﬁa
of daniboba. In boe interlake regilon, 1ilgb% deloli-
ablon of poplar was ygeneral .round vlail, ‘oplarfiela,
ATROTE, Hosusa, wud Hiverton. The seversst cama.e in
the area a@@&yfﬁﬁ Ao g FE b o By neie mEPe ang
S0 Ly, Tow. 5, L. mer¥. In the cegtern rﬁgiﬁﬁ, $he
infestation guntinued o venbre iun the uwelk dountain
Fores% Heserve. Gollevtions msde in the eustern and
soubiern paris ol the Heserve lndlusted largs popul-
a2bione ol Lhe boellie, bub whe prosence ol the zapen
Lortrix on biow soue brees wodde Sue wmount of beetle
damage dlifieult W esviwmbe. There s.s an ladest-
abion norw ol We Heserve ia Cpe *%; Do £4y haie
BT e Be HOBE Fe,0 §§§@ a suinuslderable 4%&§ﬁn of
Guiolia aiaﬁ on yo T o T 4 ferdg. wlsu-
FUETE Ein Hesiboba GLions were recvelved frow

w;,. Fuae o b e FBLLPVE @i wii%%k s&%%m.iﬁ
Babionsi fadey but no Dnobiceable din ge as Pegorted.

Tae pucs ﬁ@&ugmiﬁ Jmivelstion sabendsg ih%ﬁ » |
; Iy @ﬁ@ %ﬁ%ﬁ %@V@f% b&ﬁil@ S

aftﬁuze&
3% deioliaiion
L5 *V&i s Leaerville wnd iron bhere worlh along

Blgihaey Boe 2 b0 wibiin a few milen of bBuuson say

JUueEiou. e Jublisen Qbserved #wilgst dassye near

FERNEAE S 1y R @iéf«éii\%«% Liwidiae
aed. There a8 L1,




dien Lider (%,. 20, Pge. &, e ond BELa fe EsLenilinrd
regorfec bGeavy delollation and iagres : geverisy ol
ablaGEs #Lleh were su . LbEre. OV seversl tosnunlips

in the soulsern part of Frinve alperl Balion. i Fafs.
His W@&ii@%%i&‘ii& L ] f!‘&m &}51 :)';, rgﬁ@n mt e %3?& &Y.
e UPObaeRs Iound an v sbenslve loiestalion between
Lrignt beod Lase and Turtie Lo.ke, botu south of keadows
Loxe Provinolal roreat.

I wie Gy rpess nillle ares of soulhern Mlawyﬁg,
tile Deeile, snliiough gosaon, Vatsedl no notiveable
gefoliation. In wue Vastle Hiwver .rea, woulh of
Burmis, it zas sesovliebed with the larpge as en tortrix.
The neaviest ilafesiatlion i Phe proviange sas regorted
to Le in whe Clearwster roresi districd. 1€ coversd
ti}%fiﬁﬁiaﬁ@ },5{1 Jﬁ,j; ada k?, Bk gﬁﬁﬁ i agd i;}, Te ‘}gfi
WErs, DUL demayge was L0t severe (H. G. w@&@ﬁ%ﬁliﬁ and
Ue B faxxigﬂﬁj an ouboresk b yrisson Lake, west
of docky sount . in House, sbobed $nle year. 5 00Lllso~
blon sas eaus Lo Spe S5y Tgee o, e 50 mér., soutb
of slelinus, and abotuer near pdson, bub oo iafestations
sere re, orieq ob eliser place.

Yolleviions Heyporis
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Large sspen fortrix (LreBlys eo TR
‘m-Tuls iLseGy has been active in bne dense @Ey%ﬁ
gianus of toe Puws Moulitals region for the past four
years. The severest indesiatlon 1o 1Y4{ was near aatye
bake in baseabcaewan. #-bure zspen shanue cast and
soubhisest of oo lake susialned h&&vy defcdiation.
sputh of tue loke, d-foli.tion was il ﬁt %u m@ﬁﬁfﬁaﬁt
albhougs he yjounger Lrees wers o :
tie luer (rees sulisred hesviser ;%‘k&m$~ ?ﬁ& sﬁfﬁﬁtw
ablon eite ey esslsard into Lunitous sugre I8 sas
SOBt BevVere Lear the border Lo Lownsnlgs 3o owod A1,
TalgeB €5 sl oy vl e o8F. 0l tue mwk zw&f&%aiﬁ
Forest heserve. Li.ne o doliastion wae cbserved in
the southern and eastern carbs of tbe Hoserve. Woi~
leetious were received L{rom e inberlsse area of
¥unltouvs b Hnause and dlvertoan in tue Loruge L 00uE
i bhe snlfeshell Forest Heserwves.
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iu tne Castle niver dlstriot of sloerta, aa in-
festullon, réporde iu li4w, bad &ﬁiéfﬁﬁﬁ goasidersuvly
bub wae siill oonfined to V.. b, rae. &, -« HEL aBT.
Hestrigted Yo four seobions of the Iosnshiy in 13986,
the arca sfifected in lysf lucluded luelve secltlons
of sssl-agriculiursl wahu graclng loncs wnd ssall
plufis on the opsn pralrie. an inspection of lue
aresn VOOE plage ewrly in the season before dexolistion
gould be veilamaled DUV the ialesb . Blon appeared Leavy.
& vollecilon sas revelved fros Lbe Uy ress Hills
Forest Ruserve.

i w0ut vuses, She lorge aspen TOXVCIX was ae-
woBlobed with the americ n poyglar leasd besetle, boihn
insects contPlouting 0 bhe uamage observeds Loilet=
thons of larvae sere made in She Juce douwnialn Forest
Reserve Jor use in studies on ihe blology of whe large
adpen tortrixz.

volle€tions Hepores

ﬁcﬁ&ii%ﬁi}dﬁt‘q'a-..g..‘ lt; &
e RalORewalie s o o5 0 u e & 5
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4nlte Fine eevil {(flsscges sirobl Feck).--

Loculiced Gousae B0 youly %Frmaﬁ sugurred in WWo arexs
od siaing Gount. in Hablionsl Fars oud in he ., ruce ’
G00Gs Forest Heserve (Jeo Jo orlgntj. Tule nsect
atbavken jack lue ab alle %{, rolunte du poks rosd,

bub boe weeviling sus not XlEa8ive. L4 LABKLUOLWAl,
bt g e %a spfuce sa49 sbill found im Frinve albert
Rablonal Fark do o siala 5 miles oorth of .skesin on
H ngipng Heart Hoazd, New doumage 0 Jabk ine and sbile
6 ru0e wss obBervec slony higheay H0. <, ot lubervals
up Lo 15 wiles soubn of wukesiv. Ipn the Klsbel
crovineial Forest, w9 emall sreas of infested spruce
were lawwﬁﬁﬁ ab doecuowall ane st Holbeln dabin ond
infested jack ,ine w15 GOmuon ssst nu uoriuwest of
#a6LUowall .

i survey 0 deleralie Rn@ gxtent i waite pine
weavil dom, & 0 jJaus plne 5 Gomiplesed 1o the Hiobs
rrovinelal Forest wuring 1o f. During the gourse ol
tie survey, lvﬂfﬁ@@ﬁ PengoPary sampie 1008 wore




&%%&élxsﬁaﬁAiﬁ natural Pegeseration and lantation
growth. Jeevil dasege in planisilone axsﬁ%gﬁa taak

ia notursl Yogenerution. I8 appeare from Shls study
that an overstory ol wore sature Jaok ine or tre bling
nEpen, Ao assovlallon with Jauk pline seedlings, afiorus
& w@ubure of prowedstion Iros witack.

Volievtions Heporis
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giren sewlly (arpe pechoralis Leavs).-—unususl
aetivity by Sals inseGt was noticeable iu eastern
eBbtob. 1o af aXes bhal apgeared Yo extend eustuward
inte Untarlio in bhe Kencra-ilnzil region. Hoder.te
0 severe aelsli.tlon of scatstered bireue stands was
observes iros e air %o ex.eau fro: Filne Falls soutb~
a8t 0 Crowduck Lake and from Snere soubh Lo Jest
Hawi Lake, raloon Lake, snd Bhoal Lske. A% augh,
on bthe west shore of saval Lake, biveh stands were
com.letely steijped. neavwy attaciks also ogourred at
FalovOn Lake aid Yest dawse Laxe woere ground ins ec-
tion revealed deioliation ranging from 79 %o 100 per
ceat. OUnly sligsd quauge sas regorded at nearvy ded
Aoow Lake. & fen larvae were coliecvied a% Fine Hidge
near dlanl ey anc &% Yowan Lo Soe northeestern pars
of the Froviuve. Ho coliedbions were received frow
saskatenewan or aloerta.

) Vollections Heperts
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HuTEk beebleg.~=i PepOrited iufestation of bark
@b%lﬁé i spPulce and balsas L1y near § barrag yortage,
ALBEELL, woB avesiligcled during i94/. The avea, in
BOGe Sy b i&i?g Bpe. 7, %o %8 wer., whers xini@i&{“ﬁ
wal Fe 0ried, border: MW o toabasta nlver fo¥ £ miles
abd @xienae inland for i wilus. bark vestles were
eV albuueling green %luber at $he Wl.e of laupeti.on
oud were Jounu only u dead trees, ull of whioen were
over-asbure (15 Lo <0 inches P.B.H. ) snd infected with
hesro=rot. However, several Gondiilong in the sres
favour «i incressed popuiation of bark uselles. The
shebae io Overw-sanure aid, o sduldtlon, sauy (¥ess show
Bark inguries vaused by ioe Quring spyring floods wolon



reschod « feot above ground level. The bapks of toe
Abhuwases jilver Irom Bhe wrea lus octed nerbin o e
delbn, 00 of the Lebarras Hiver, {roa the delila norih
to Lﬁkﬁ abbabaseu, were {ree of dead brees unc ‘rec-
Yopste

1 gowoperablon «deh Sue Alberta Furest Lervice
aik the Foress laseci lLaborstery -t Vernon, sritish
vosumbla, & bari beetle sukvey of fhe sounisln posses
pebween sandi Aationsl Fark and $he Jlearsaber Forest
FOservE wal uLgertaken. Hesulte of hls survey uupsar
in She Britisb velumbla repors. :

in saskabOiuwab, WO sress ol Sae Fasgul Frovin-
oial Foresd Wl boen rogorbted ss inleeted. The firet
wiea, A0 s8G. 18, . Di, Fgee [« o« <bd wer., Con-
glaved of Lo svres of greesn spruve Sisber surrounded
By & 19e¢ Burn. Lubbing ope¥ablons were alresdy la
Jpogress ab bue ise ol lonspect sda Soe grester
cart of e serohoanisble Llaber Bodh Baivnged.
Sark Uuvetle vwdege Wed notidealle ia e res:lning
treévs, but Lue beetles sypeared Vo nave algroted.
{he seeons arfea, 16 sectlons <1, &, aud oy bpe 40,
Pgee oy e L mer., could uo% Ve lnagevied osibg Vo
fnpassanie rOads. ‘

Hegad oeunEers, slbert., . ue solanghllin ol
le0 ed o pusver of pipe eugraver bectles {%gﬁ g;?i
bay ) on white spruge and ovalsas fir In s aleirie
shat bad bevn logged L{or sne past L0 years. Tiods
gpecivs also neavily sabiugied bursed juok .lae in
Bps W, Pg€e <oy fe ald mere 01 the Fort o li Loroe
srovinoisl Fore:t., Otuer ¢oileebions ol bark bestles
vere made froe slesh and saw wlaber &b logglng eltes
iu segters Lanitobs.

" &

vollestions Re oris
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Fo,.lar Borer (gapegds galoarais ;
festavion in alburis, 7&&&&@& i ;ﬁau&mn‘@ Flats
&%?&ﬁ wlles east of Usnuore, was Peporied by
Jeo Kovaoh 1n IY50. & Worough excalnation of ths
area, oarried out in 194/, revesled ouns aeuvily ia-
iesbeu, pure #tand OF poplar and & smaller alxed
shand Bearby im sclceh poglar was less scversly at-
tagked. The total area of bota sian.e wag wuder one
syuare wile. Fo.lar in otaer aajavent sixed stande
sas llghtly attacked. Of one hundred trees iallled
in ¢ach of three weuvtions of the main infestation, an
average of “o per cent were allacked and 5 per went
wore dead. most of the trees atiacked had evidenily
been unbeazliay} they bore evideuce of predisposing
dasage such a8 chewed bark fros grazing anlmals,
‘gankers' or stunted prowiih. Although 1% was not
likely that healtuy stancs adjacent %o this area
would be severely aiiacked, it was sugpesisd ﬁh&%. it
the infesied poplayr could be ubllised, it zhoulo be
¢lesr=cub and rewoved zs » sanliatlon measure.

Goliections Hpporis
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inite=g, . 0%ted Sawyer beetle {swﬂ:«faa;,
L8y« j=~Kear the weslern boumdary in 3he Fort '
Frovinoelal Forest, Judk pine, whieh oLad %%ﬁﬁ purned
guring lyho, sas seversly damayed DY sowyer beciles
+% the tise of exawinstion in July, 194/. In the
southern part of she Forsui, an avea of Jack ploe wus
burned over in June, 1947. In August, seversl moubers
0f tue 1&&@r4ﬁarf staff made a study of deterioration
saused by wo0d boring Lnsects in whe jaek pine of thls
Grése Dorors were abiracted flrst Lo the nost scverely
burced srees. By voatrasy, in shite spruce, shuwiles
ghow buant bhe aoderalely burned trees sre attacied
first ang he most severely buraed are permencnily
faswune 10 borer atiadi.

Jollections Heports
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Bronse Biroh Borer (hgrilus anzius
Uamage by tbhls inseol wus 0 BeTvea 1a &%aﬁ and aying
white bircn im several reglons of Laskalohewan and
slberta. tulecbaox' of ovlrch bas vesn avtributed Lyrs~
yuenbtly 0 the broase biroha vorer, but luvestigations
i the Baritises indioate tiwt otiher faotors are
probably involved.

In prince olber$ Hatdonal Park, baskalChewab,
the oondition of she birch along the roud beleven
vaskeslu abd Hesnglog Heart Lakes showed no appreciable
ghahge from that of 194u. Most dead and dylng trees
sad Deel previcusly infesied vy the borer. Hovever,
4% the southeast end of Humplng seswrt bLake, wuere
several dead-itogped tress were fulled and ¢ .amined,
no borer dusape a8 detected. Hlauus of Liroh aleng
Gighway Ho. 4 Irom sesdow Lake B0 ¢laslyn appeared
vigorouu.

in slbersa, biroh was cramined aloay blghway

Bu. ¢ from Ulyde (nortowess of Edwmomnton; to uriitlle
{south ol Lesgser Slave Lose ). uead aad dying brecus
werd COomsOn in the svaitered bireh stamds of tuls
parbly sgFlouliursl area and, in 0s5% ol tiess, LGorer
GuMagt wad Qbuerved. Hen? Hovbesler apu Tasatlinaws
{bosnenl, 8 vh ARG 6, Egte gy Ve b w@re e, 'ulebaer?
was severe ln «oue smuli stands. ocelween aAssloeau
and Sbe shore of Lesuer Hileve Luke, there was more
'dlepask' in watlure Vrees bhun in re rouuctive growki.
Betreeh Kinuso and Fauet, avoul 75 per deut of the
decadent trees suowed bOrer udauage al the tiwe of
inspection. oouth of Faust, in Sp. 7&, rg-. 1d, %
S mer., ne 'dieback' of wviron wus voserved.

Repores
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Poreat Tent Jaterpiilar {(Jalagesssy 36 ol
Transgertation dlifiouliies reveaied an ‘ﬁ&g&fﬁiéﬁ
of the area arouny the larross of Lake ﬁiﬂﬁiﬁﬁg share
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awh infestation of tuie insect centred im 1y4o. HOwm
ever, & stand of cowmpletely aeiollsbed aspen, cover-
ing about one e uare sile, wus observed lrom the alr
on Sue vast sbope of Lake dnalgey, €0 milecs south of
the Hurrows. The forest tent valerplliar, having
vaused damage % the seme plave in 146, was the
probabie defoliator inm tals iustanve. 4 single larva
was taken from alder st Dogskin Lake on the jaalioba~
Untario vounualy. Follage lose wus wery slight on
widely ecsttered «spen trees ol dodgesun, Rivertonm, and
Arborg in the iuterlake area. Further south ab
tinaipe, Beach, and ip westeru Hunitoba nesr Usuphin,
a fes larvae .ere collegted. Tuuse takenm mear vaupbln
were from the only infcvsted tree vaat was Iouad in

the aistrict. The forest tent cuterpillar, the large
aBpen tOririx, and tue swerican goplar leul buetle
topetber produced soderste delfollutlion of ss.en cover~
ing two suuare wmiles near Benlto Leach in the Duck
gountain PFrovineial Fark of Saskatobewan.

vollegtione heyorte
: J
i

ﬁdi\iitgﬁ&‘ % % % 5 4 x WA R
HasRnboliownliev o v e i

sestern +illow hLe.l peetle (galerugel)

say Je~=Tule insect sas Lound on willow and poplar iun
the Frairie Proviaces. cevere dumage, which .roduces
8 Durned=over appearance in lurge areas of willow, wus
QueeIrved only 1A uuskatehewan. oome of $he alfected
areask rere in tune Duck Hountslh Froviacial fark and
aPound kamsavk, Otoaers were slso cLserved nortb of
tols reglon us for ae Hudeon day Junction. F.J.-awkias
reporbed exsencive aress ol deiolisted sillow near
kelvingion. Lovere dasage was evidend also in e
(arrobl HKiver disWrioet, aau ia ae satlire reglon west

£ Hudson Bay Junction %0 Friuce sivers. From Jackflsh
Lake north torough the Jeandow Lade rrovincial Forest,
1§§§§%%§iﬁua on willow .ypesred leBs severe Lhan in
19480,

wollections KHejorts
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paisas FAr ssefly (Heogli rion aUiekis Harr.). ==
unly Swo ialfestations of ¥uis sawlly were ?ﬁg&?iﬁﬁ in
1947, opruce sas ligably aviacked at asagasiag ln
KEiding sounialn Haliovnel Fark. o+ s@aelelll obuosrved
fesding dama e 0 wll spruce in the Sown of Island
Falle, sasi-Schewan. oollevtlions were recelved frouw
all parts of sanliods and Tros tue osulral forested
ares of baskalohewan. The alberia cellegiions case
from saterton Lakes alu Ssunders.

vollectlions lHeports
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fed Pine cawfly (Beodiprion namulus sehedl.}.--
Larvae of tuiS inse@t wers jouna oR ;&&x pine Shroughe
outd danltobs ami central seskstusewan, bud only two
reporve of feeding casage were receliveu. Neur Falrford
settlement, in bthe inserluke aresn of danitouvsn, almost
palf of tae Jauk Line ln e iive acrs stand was in~
fouted. Follage losa was heavy oh tne trees atlagiked.
At %ﬁ%ﬁk&ﬁ &&k@; on bhe ganitoua~Ontario %ﬁﬁﬁ&@??,
e bharod Wed8 guoneld 2eVETe daunaits

vollegtions deporis
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Fine Tortolise sgale (Joumevella Bp. ) «==lg candl
1&&@& Forust ne.erve, tue area af Jaex pine ;aﬁ&at&a
by sonle remsiaed abut the came a8 in lyie. The
suutuesn part o1 ue Heserve wuns wost severely at-
tacked anu here were small, svalbiered iLafest:d lonas
in woe central _.art oI She Heserve. Ho newly-iufested
aress were uiﬁ%g?ﬁrﬁd, nor were the infesialions ex-
fresely active shere soale vas encountered. L.ueshere
it Banitobe, Sales sgale was found pear Lad du Bounet,
spere 1l osad caused slight dosepge VO o very few treus.
He Le sendriok reporved tuzt sn infestatlon in %.. li,
Fihe J, hels MEFe, HBOAT wuols0n, had 1&&?@&&#& in si.e
ginee 1% was oovserved im 1946.

Gollections Heyorts
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fellow=aended bLyruce vsawfly (Pisone: skensis
Holi. Jo==Un the evidenes of tue colieetl ns r eﬁiw
$nie ioeeet wae disiributed throughout diwlioba,
eentral wug norsiern Seskakobeswan, and wesbern Alberia.
Collevtivans were sent in aleo Irou Fort Exith and Hay
dlwver lu the Bortoweads lerritories. 7The only ssricus
jamage Quused DY %ii® inceot ogourred oa plunted s.ruce
trees; uo ianfeutalions were ovserved un spruce growing
uider nuturel fore. .t conciblons. V. %. dlitohell at
Graane rralrie, adbertsn, abic ae wlnciair at ¢ross
Lake, «alliova, bota reported severe dauage (0 a few
trees. lu saskbooevan,; lnfesitalbiong were oussrved

at sasxesiu in the Frince Albert HNetlonul Peri and ab
saiowall in bhe disbed Pprovincial Forest.

A Bumoer ol colomles of par-eives (plurmia 5,..)
of the yellow-headed s Tuce sawily were TeLE.LB6G 4t
waoLovall aud Haskewiu iu an effert wo cheok the in~-
fesbalions ab those ylaces.

Collietti us Hegorts
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Bortuwest Territorics e i
riten Hodule Muker {(retrovs LGN GuEok)e

~=if HuilbOUs hd LaBiuboncwah, JACGK ragﬁ in planv-
ations and Lo actural ra@auﬁr%a;mn Ha8 ﬁ&mﬁﬁ&l &b
tavsed by the aodule weaF.e in & planlaiion ;ﬁ wlles
xéﬁg of Duouglas, ®uuiltobu, £J .67 sent of the Jakk
phRe aod s#u0beh ploe bad tvo oF wOre dasaged DTARCLES.
ia # second Jlantalion neur vamg Hughes in She Hpruce
0GB Forest Heserve, » €Y aeat 0 boe pine was ia-
fesved] a bhird plantetion 9 wii.s sast of Douglas
wng alaoat IPpee of $ols pest. The iusect was prevalent
in $ae Leadilands Forest Heserve and ne.r solson
(3,9 e, Pges LI, ke o mB¥. ). Hodules were very
abundans in & pine yl%ﬁiﬁﬁiﬁﬁ near Hed Hoek Lake in
Lhe volteshell Forest Lessrve.
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In saskatobewan, ull oolleciions received were
from youmg growih in naturcl rogeneratich. Kodulewm
were abuncant on jaok Line in the #lsbes rrovineial
Foreant. _usedling s abt She Fort douse janger Station
in Fors a ls Uorne irovincisl Forest and in tu. 555
rgee 17, e 304 mer. 0f Whe deados L&&& srovinetal
Forest were beavily infeaded.

a3l %ae Alobertse collectlions of tuis ineeogt were

30

wpde Trom lodge.ole pluae. Tie nodules wers not rejoried

48 abundant exoept iu tosnshipe 47 aad 38, ran.es lé
and 15, s b wer. Be.r caunders (H. §. selaughliin.

Golleotions heyorts
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beuf Gpaiers {(ploh YX GBue)s=-IR the interlake
region of danivob ., neax Falriord pVtlenent, leal
Gliniers Coused severe deioliavion %o the yaua& growth
ol %0i%e DLIrGL sl ugel 1o Ppe 1, TEBe Uy Vels BEY«
The ares alfevted «&s aboub four acres. He.r ARLOTE,
e ovelles caused Llght defoliat:om of a smull stand
of trenbiilg @e,eb. §O Other re,orse of dumage wepre
recelived.

wollegtlons <ie orte
ﬁ%igﬁéi&ciosatgcqcﬁv ? 2
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LypTuce Gail A48 (adely ELLE &c}v““él%ﬁ%&ﬁ
ByFule trees Uy ta l* feetv 1n ne g“ ¢ % Yasagasing ia
Rldiug Wounsasin ﬁ&i;dﬁﬁi Fare, d:nivoba, %ﬁr& heavily
infested witi w.uldg. &% sae Pugy o nuzber of ia-
geobicluul pre,arati ne were tested for their effeot~
iveness in controllisyg tiie pest. A. . Zay regorted
& llgibt indestavion in & spruce sbelberbelt at voria-~
tosn, Baskolobewan. s1ltovugh ooliectiong were wmade
througbout the §rwiri& FPOVinees and at Fort dimpeoh
aBd Ford peltb in the Horshwest Territories, no other
infsadatl ue wers re,.oried.
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Ugly-neat vaterpiller (ireniys gerssivorans ¥iteh).
~-~flherever cLerry ogourred taroughout $he Spruce Woods
Foreat% Heserve in danltoba, 1% wus bewvily defollated
by tals iunseet. Jolleotions were recelved from several
alstriots of Munitobs, and from sacuosall in Gaskat~
chewali, but no otuer iaﬁas% wSionn were reyorded.

ﬁﬁli&ﬁ?iuﬁ@ Hreporia
«éé&i«zig&ﬁauc;...-.a.,. 47 1
@x&ﬁﬁs’»%&ﬂﬁﬁ&&a PN 1 ‘ {}

A Tenty Uaterplllar {Julscosows lutcscens H. & D.).
~=Tudls inseet was prevaleant On coerry in tne B, 7008
50048 Forect Heseérve, @.nlt0ba.

, welleetione Reporss
FEYRE ;1T W PP & &

HOBY af bliw ﬂﬂlk&ﬁﬁiﬁﬁ& ol iniﬁ xaﬁ&a%, ﬁ&iuﬁ feeds
salnly on gpruce and palssw iz, were received irom
capbern 4aslibova, the res:loder Irom whe districis of
Up%@0n gay und The Fas.

Uollectivns
Bl b00Bec s c 20 nr e nn iz

Heodn Goat (Hesipodlglosis = }6*‘&1t%3%§ﬁ the
resin gnat was COmmon on jaek kza& in the Lanailands
Forest Heserve and ‘p an afeés near rolate ou Bels in
Asnitoba, 1% #a8 not present in sufflcient quantisy

$0 cause noticeable annaye.
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4 fow colleotions of cach of the following specied ~
were recelved:

Black~ueaded budwors (jgleris gﬁgiggg Farm. )
Geiiﬁﬁilﬁaao....<¢,.ao,».:~‘;..~».%ﬁaiﬁgka &

Jankersora ig;;ﬁﬂgéilg Qe bar

aka Feck)
vollectionsge.. .. .odanibobas 9; LHoskatohewan 1.

spotless Fall cevworns (Hyphs L& XG0T o)
%ﬁilﬁﬂti@ﬁﬁ»v'lgttuits-tttuaaaﬂn0%"ani%ﬁh& }'

Spiny Zla vateryillar (Hym.hs , s L)
COL1EGE10B .« « < e sreresliutil EODA 1] GIberta 1.

#ine Meedle tonle (foeunacaspls pinifoliuse Fiteh)
C0llegtions i saa. o aanitoba 2} Alberta 1.

Poplar Vagabond Apinld (Gordsiliojs yapabunds vals
COLlecbions. s e snceinnitoba L
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1. Introduection

the 1947 seamson, s new phese of Forsst insest
din. wne incepled, A number of parmansnt
clots were esteblished !n the 3 provinces.

1 periodic se pling of these permenent sawple

plets over a peried of Fears, it is noped thual speelllic
inforset on will be obteined sa to what insects sre
¢iaracteristic of the verious types of foreetl stands.

z}%?w ig ‘;’
SUPrvey s

i oeddit.or to thnis, the ssople sivts willi De used
for sssessing nsect popuiastions and ﬁ&t@rma»;dﬁ tioe
ei‘sct of insect sitac«s on tree growths Joue stien-
ien will perbaps be glven Lo ﬁﬁﬁ use of ssaple plots
us g method of stermining tree .ncrenents [n various
forcst types and signis. :

& totel of 41 permsnant 8&é§1$ plois wers ssted~
lisued in the & provinces, 16 in He:lteba, 10 In

Ssssztohswan and 11U in floerts. & considereble suount
6 cgre was exercised ln tie se.ection of tis siige and

the plots were aufflclentl. distr.buted Wrouguoul the
sres Lo produs: e representsi.ve coversie of tre forest
atads tisreile :

Tue plots vary fros § to 1. che.ns on lengtn sud
are § cheain (L2 fe.) i width with & oo pass lire run
topou i tihe centre.

ir orier to teve uniforaity in the ssmple plets,

¢ stenserd set of .usiruct ons were lssue’! covering the
procedure to be foilowsd for seliecting the sltea and
sett e up the permsnent aaapla siots. Every effort
wos sese to sstabl ish the sespie plots in & Provinelsl
Forest deserve or on erown lﬁﬁ&, seiecting ¢ site that
wes reistively free Yrom interiers-ce by culling or
logsing.
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2. sihkod of Estenl.sbiing Fermenent Sswuple Flutls
The foliow.ing are the wet.ods which were employed
Dy 8ll personnel lor estebllisuing the plote:
(8) The centre line wss run Ly cheln snd eo psss. Trees

et approximetely 50 ft. lntervals slong the eentre line
were light:  blszed, (This diestsnce was ncrveased or
decressed dependivg on the Jdensity of the stand. oHow-
evar, in sny case, the trees on the centre line were
blezed or zsrked so thal sech suceemeding warksd tree
gould D¢ sasily seen fros the preceeding tres.) If
there vss no tree on the centre line for merking st

the desired polnt, a tree to the right or left wes
marked, devisting rot more thaen 5 feet from the l.ine.

(b} 2 post wes placed &t the Degploniog of the centre
line, to mark the plot. (Tue posts weres nveatly
squared, ranging from & x J to 5 x & inches squars,
roofed st the top to prevent entrence of mpisture
end painted wolte or yelliow.)

{¢) 4 tree telly of the plotl was co.pieted in the
following manner:

{1} A “istance of 18} feet was msssured to the
ieft of the piot warker at right anglas to
the centre lice snd s arking picket was
pleced st that point. Similerly e sernlog
picket was placed 165 fest to the rizht of
thie plotl merker.

{i1)at the firast blezed or usried tres, a amarking
pleiet wes placed to the ieft snd right ss
was done st the plot marker. {Tils lformed a
rectanzle Jiviied through the middls 2y an
imeginary line running fres plel marker to
Pirst merked tree,)

{(1ii)Trees wers taliied in ihe rectsngle on ons
side of the centre line and then on the other
side of the centre 1line. 211 tree dlazeters
were nessured with dismeter tapss or tree
calipers for the tree taliy. {(In ¥Manltoba
and Alvsrte, tres disselers were btsaen with
digmeter tepes. 11 Jesketohewan, tree dia-
me Lers were tsken with tres calipers.)
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(iv) Ther the £.irst two marking pickets at tis plot
marker seré removes snd plaseced st right sngles
to the 1+t snd right of the second bDlaged or
merked tree or the eertre line, 'his lorme
s ndw rectsnsle adjacent to the one Jjust gom=
pleted. 7This procedure wss continued until
the plet hied been coupletely talllied.

{(d) Tue end of tus plot was =
58 wes Jone ot the beglnning.
(@) Trees for merxin. were selected .t randos torou hout
ths plot. If sry specles conastituted over twenty per

gent of t.e siend by nusber, considering only trees

over 2" .ieis, ten trees of tiel speclss ware merded

wits nusvered sium Dum t8g% for per.odic sssesgment

of insect infestst.on and losgie.

(f} Pinel.y, deseriptions of t.e u 1.ed t rees were wsde
sl 8 {ora, wssed for th.s purpose, reseription of
vepkad Trecs” (Fora fpge % 142) coupisted. (Tree

el hts for this form were omitted in 1947 due to lasok
of suitsble inziruments for messuring hel dits.)

5 ¥

5. “ymbols Used in lecord:.ng Data

The foilowlng syubols were used in complet.ug
form Tn.oe. °F 142, "meseriplion of “Yarked Trees’:

{a) “rown C.888

(1) 1 = Dem :ant, overtopping rast of stanc

{11) ¢n - (o-joainent, beneath dominent but re-
esivin: full sunlizbt orn top snd sides of
crown

(111)1 ~ Intermediste, bensath co-dominsct, re-
ce.v ng sunlight on top only, Zrowih retarded
by dovsinant and eo-dorinsnt trees

{iv) 8 = Suppressed, Lensesll sli other living
clesses, rece.v.ng Little or no sunllight,

~ 1ittle chance of rescovery

{vi 7 = Open=grow.n;, sameé gensrsl helght as
suppresssd but recelvin; much or full sune
dighte Growing lu an opening in forest
CENODY »




(o
m

{ny =story

{1) 7 - for Overeiory
(i1) L - for Lower siory
{e) "hede
(1) P - free, crown en: sides freely ax osed to
light
{11) P2 - partly shaded, rece&liv.in. gunl ight on
top of crown wut littie or nons on &ides
{1i1)¥F% » fuliy shaded, regceivin. litille or mo
direct sunlight on top or sldss of crown
{d} pefollistion

This .8 shown 58 percerts. e witi ness of insect
cpusing the “efollistion.

{8} Otier .njury

This is simply shown sz [+, ¥e or e {light,
medium or Desvyj.

(f) tCeuse of Injury
insect or unssets cauvsing injury In (e) sbove.

4, ~ef:nit.ons Used in Hegopding “aig

{m) 2ye Dlsss

For our purposes, aigé ciasses sere plsted in the
following sroupst 1l=20 yearasj 21-40 yeuao 8 4160 years;
etc, (Tw.ng to the lsck of lunerement Lorers, &i8
clusses were oultted in 1947.)

{b) ¥ven #Aued

s stend in wnieh ¥5 per cent of ell trees 1% T Bede
and over were in the sems eze cxss (see sge class sLove)
waps considered to De even a ed.
{a) Oround Cover

Veretative coverin:, Jrads, brughn, shrubs, 088,

etc. Ve eta:ion which did not constitute psrt of the
forest Crops



{4) Overstory
The taller of s lwo=stor.ed forusk.

{6) Tree {i.s5808

tegdlina, doss than Je8" Tuitsi.g sapling, U« =
SeH% U ie ) sole, Lel = GeB" 7 siia} stenderd, U.

E3.5" Delleiiay vebterai, over 22,57 Tl

(r) Type

Ghen over U0 per cent of sll trses over 1" TeéBeHe
were of one species, 1l was called a pure simdy if
under HU per cent, s mlxed stund.

5 Uses of Persanent Sample plots

T

rhile the permsnent cemple plots sre planned as 8
iong term project and intended pri-erily to prov.ie oise=
tinuity for 2 wplin. in ouvserving Jluw tustlonsg .n inssct
popuiat ous &nd ss & zetiod of olserviig .nseél setivity
in relation to various types of forzat stenls, they will

perbaps serve us & ssgis for stiher studles,

“ome of the sus ssied uses of tue semple plois
are s [ollowss ’

{a; To ‘etermine the :ntensity ol stimek by various -
insects in rel:.tio: to the type of loréest stand.

(v) To "etermins whetber soii type (groeth cunditlone)
nes any .L/iivence on the insect species prevaient.

{e; To determine the susceptibility of sitends to
iruset atteek irn relatlon to the doxminant tree species. |

{4} To determine, relztive reles of tree growth dur.ing
inf stetion and non-inleststion periods.

(@) "0 elersine w.si chen €3 tasssc plece in stend com=

positions es a resull of losect infustal .ons.

(£} To ‘eterm.ne row stand cosposition al ecte the
gseverity of dmuspe by certain neacta.
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)

(g) 7o determine how trees regover [ros ingect sttacus
god wisti effect sueh attacks hse on lumber jredes, etlc,

{h) To determine sisinser d:ffevent types of pround
cover or & iwn € .n ground cover sffects the popul=
gtions of certein forest ‘nsecl species.

6, Method of empling st Flots

5 oan effort to obtzin uniform Forest .nsect Survey
collectioss from k11 iths swsple plots, s slendard welnod
of selecting snd besting trees for as pl.ng will be
employed, The tentstive metioed to Je saployed for
per:odie masessment of (- asegt setivity is to gol ect
five trees for saspling outside tie plot dDoundsries
‘but s near to the plot ss possible.

Cere w111 be tsken that 211 trees selected out-
gide the plot for ssupling srs reprasentati e of the
trees ‘n the plot.

This et od, of selseting ssmple trses outaide ths
plot, will perhaps elim nsie Lue . anger ol cauging @x~
tens.ve damsse L0 the trees or upseitling the .rsect
bslance witbin the plot throu.h sxtensive sampling and
exen Nutions.

fThe five trees, seiccted st rsnion ouislde the plot

boundaries for ssapling, will De besien, cacl iree re-
ceiving f.lteer consecut ve stroikss wilh & pole ten

fest long, The insects obtained therefrom w.ll congtle
tute » eolisction fron thet particulsr ssaiple plots If
no inseetas sre obizinsd fros the first five trees that
srs vesiten, veal.ng will ue Sontlnued, 0. oloer trees
selepted st rooom within the sres, until sose (nsects
sre obtained or untlil & saxisum of ten tress have baen
bantens Lf ro ingects sre obtalied frow & mexlium of
ten tress tihen for Hur purposss tie resuil wlll be
ciags.fisd es 8 negetive report. In sddition to
seapling these tresss by bestlng, they will be examined
visually for such (vsects wiloh sre not rormaily ob- -
tained by besting. '




Ts Suwssary of 1947 Fermene it sasple Flot Data

Tioe followds, pages summerize, in tesulsr form,
the inforuatlion obtalned rrom the Banple plots estab-
lisied in 1947, The nfom si.on thus obtained is
sumnsrlized Individuslly for cach proviiee with the
sxception of the locslions of the sguple plote., Tables
1(s), 1(b) and 1{0) give ti.e exact Loextions of #lil the
8&ple plotss Tables 2(s) snd 2/b) eontaln mformetl on
re arding ssuple plols estevl.zhed n ¥anliobay Z{a)
srd 2{b) eontelin [:forzsiion regeriing semple plots
as5tablis. ed in Ssakstehowang snd 4{8) and 4.0} contein
information reyurding semple plols esstebiisced in
Blverte.
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B. Population Studles.

1. Population Counts.

 During 1947 complete population counts were planned
for three aress: East Hawk Lake, Ontario; Red Roek Lake,
Hanitoba; end Sandilands FPorest Reserve, Manitoba., How-
ever, due to long distances and lack of time and personnel,
these were not completed except at Hed Rock Lake where
larval, pupal and egg counts were conducted; et Hawk Lake
larval and egy counts wers completed while in the Ssndi-
landas Forest Reserve only the egg couwnt: “waw done; this
being a preliminery study in that region,

A study of the distribution of staminate trees in
¢ach of these aress was slso performed in an attempt to
correlate the abundsnce of budworm with pellen produstion.

1t wes not possidle %o conduct the pupel count at
Fast Hewk Lake due to other work st Red Rock Lake warich
‘had to be done during the pupal period of budworm st East
Hawk Lake.

These studies were carried out for two primsry
purposes: (1) to show annual fluetustions of budworm popul-
ations, (28) to correlate the budworm population fluctustions
with sbundsnce of Jack pine pellen.

£ E&l"‘l 2 ounts.

Larval counts wers conducted in the same manner in
1947 as in previous years. (See 1944 Annual Tech. Report
WPE Lﬂ&.)

(a) Hawk Lake, Ontario.

A total of 20 trees was used in this investigation,
each one being tagged for future reference and use. 10 of
these trees were in the Cempsite area, and the remsining
10 on Post Offilce Point,



The count was carried out when the ms jority of
larvse were in the 5th and 6th stadis.

In cogunction with the larval count, a steminate
tree survey was carried out, and the distritution of
staminate trees is shown in Table I.

Table I
Staminate Tree Survey - Hawk Lake

.
D E
l
[

Total Ecn ' Ehtiy T You~ .
Area |Roiof tamin- heavily jstamine Rightly |[stemin- |non
trees ate tanin- ate tamin- ste [stamin-
ed ate ate ate
aag« ;
site 140 36 25.71 70 80.00 34 R4.29
ad ,
orse 97 32 32.99 48 49.48 17 17 .88
eoint . ’ ‘
st B
fice |]428 19 4.44 141 52.94 268 j62.62
oint.
neral , ,
‘;k ées 87 13.08 259 [%s.94 2o |a7.98
o ,

A comparison of £ stsminate tree types found in this area,
with previous years, 1ls ss followsi

Pollen Production 1948-1047

Fon-staminate Lightly staminate F’oavﬂy steminate
19428 70.81 16,34 £.86
1944 1.2 8,28 90 .45
1945 14.3) 16.70 «99
1946 70.561 8.45 £1.04
1947 47.98 38.94 .08
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Two lsrval counts weroc made in the Hawk Lake region;
one being conducted in the Campsite area end the other on
Post Office Point.

A smary of larvae found in the Campsite area is shown
in Teble II.

Table II
Larval Count - Hawk Lake, Ontario - Gampsite Area, 1947,

ocation [BtamIn- | Humber | Terming RNumber | 7o
of ate of als of Rumber
Cs | COnes | sample | cones |larvae ' larvael of termq
. ’ insls
' _ |Top | 80 16 20 7 100
1 JLiebt poteom | 38 | o 62 4 100
2 |rLight |Top. 86 18 14 '3 100 81
Bottom | 78 6 22 3 100 9
3 |Heavy |Top | 73 10 27 5 100 18
Bottom | 29 5 71 3 100 8
4 |Heavy |7Top 84 [ 16 0 100 9
| Botfom | 61 1 39 % 100 14
8 |Light |Tep’ 57 16 43 10 100
, Bottom | 48 3 52 0 100
6 [Lignt |Top 22 1 78 17 100
Bottom | 18 0 85 7 200
7 |Heavy |Top 7 10 3z 8 100
Bottom 69 2 41 3 100
8 |Heavy |Top 81 3 19 2 100
Bottom K ] b ¥4 24 2 100
9 |rLight |[Top 33 3 67 4 100
Bottem | 0 0 100 3 100
7 0 00
10 |HeavT 1 Eo%son | 8 8 0| 8 | 1%
" n7o |z | ez | a7 000
!
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Using this table the mesn number of larvase per 100
termlhals for each tree type in the cempsite 1s as followss

Hon ataminate « we larvae
Lightly staminste ~ 182.9 larvae
Heavily staminate « 9,6 larvae

By employing the formuls used in previous years

(P. 44, Ann, Tech. Report 1948) the average larval popul-
ation per 100 terminales in Campsite ares 1sj

(253? X 906) _& (50.9 X 18:9) s 8,98
foeh 1 " "

A summary of larvae found on Post Office Point is
shown in Table III.



Table IIX
Larval Count - Hawk Lake, Onterio -« Post Office Point
§tamin-|Looatich| Stamin- [Fumber | TermintNumber | Total | Larvae
ate of ate of als of xxwfuior 100
No.| flowers] sample | cones [larvae larvas | of te: tern~
SRSl DAL |
1 Light Top 87 8 73 25 100 31
Bottom 48 18 58 11 100 23
2 |Light Top 85 8 65 86 100 34
Bottom 37 -] 63 9 100 14
3 | None Top i +] 9% 8- 100 8
Bottom 0 0 100 0 100 v
4 | None Top 0 0 100 0 100 0
Bottom s o 100 l 100 1
5 | None Top 46 7 54 18 100 20
Bottom 0 0 100 3 100 3
6 |Light ! 46 8 54 9 100 17
& Bma 38 4 62 ] 100 8
7 | Light Top 23 3 77 9 100 i
Bottom o 0 100 1 100 1l
8 | Light Top 18 2 88 30 100 2
Bottom 14 1l 86 1l 100 12
9 | Hone Top 0 0 100 2 100 2
Bottom 0 0 100 ] 100 .3
10] Light Top 18 . 0 8e iz 100 iz
Bottom 0 0 100 1 - 100 )
381 54 1649 | 184 2000 238
P
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» The mean number of larvae per 100 teminals for
each tree type on Post Offlice Point is as followss

Hon staminate - 5,18
Lightly staminate - 16,42
Heavily staminate - not represented

Using formula mentioned above givea an average
populetion of 8,68 larvae per 100 terminsls:

‘ﬁts‘ X 15048} a ‘53;‘3 X &ti%! = 8,60

Combining result = from the two areas, we fipd
that the number of larvae per 100 teminals for each
tree type are:

Non staminate - 5.1
Lightly staminate -~ 14.7
Heavily staminate -~ 9.6

The sverage number of larvae per 100 terminals
would then bet

100

i.0. There were found to be 9.48 larvae per 100
terminals in the general region gbout Hawk lLake, Onterio.

An attempt to compare the populations as compared teo
pollen abundence in the two aress was sttempted, but
this was not possible since no non-staminate trees were
ineluded in the count st the Campsite, and no heavily stamin-
ate trees on Post Office Point. The £ of each tree type and
number of larvae per 100 terminals is shown in the rmmm

table.



iverage ’ 4 arvae ; Larvee [ 4 Larvee
Hocation |[popul- phon- er 100 jlightly | per 100 heavily | per 100
ation tamin- permin- jatemine | termin- |steamin-~ | termine
2 v ate | es  late als
Cempsite] 8.92 24.29 - 50.0 1249 £5.71 9.6
Post
office 8.62 62.62 5.128 32.94 16.42 4.44 -
Polnt
ners ‘
wk Lake| 9.42 47.98 5.125 38.94 14.66 13,08 9.8
ares

The relation between average larval population and pelien
production (1941-1947) is shown in the table and graph which

followy
| 1941|1942 |1943 |rose 1945 |19¢6 | 1047
6.28 | 8.28 |22.88|30.18 | 6.51 |1.08 | 9.42
eee | 29,80 | ~-- | 98.73| 85.69| 29.49 {53.02

From thes sbove chart, and the following graph it is
spparent that larval population varies as the degree of
pollen produstion.




{b) Red Roock Lake, Menitobs.

fas

The original intentions were to carry out two counts
in this area; the first when the msjority of the larvae
wers in the Srd stadium, and the second when the ma jority
of lsrvse were in the 5th stadium,

The first count was begun but only 6 trees were com-

pleted due to other work which had to be done at this time.
£ of the 6 trees were in the Campsite sres, and the
remaining 4 in the Experimental area.

In the second count a total of 10 trees was examined;
7 in the Experimental arca sand 3 in the Campsite ares.

Table IV shows the distribution of staminate trees
in both the Campsite area and the Rxperimentsl ares.

Table IV
Staminate Tree Survey - Red Rook Lake, Menitoba.

"""""Em il THeavily | ¥ [Lishtiy Sg Won-

Area umber [stamin- Heavily |stamin-| Lightly| stamin-] Non-
troea ate tamin- ate stamin-] ate stamine

examined ste ate ate
Camp~ 833 18 5.18 150 64,37 71 30.47
aite

Expere 514 1656 32,10 320 02.85 29 S.94

imental

Generel -

Red Rool 747 177 83.69 470 62.91 100 13.38

Lake ,




Ag eompared with the 1748 survey, the percentage of

ataminete trees inersased.

Pollen Produetion - Red Rock Lake, 1946 end 1947,

A
b
o,
b«

Yoar fon-steminate  figntiy-stamtnatdiesvily-staminate
1946 40.58 11.24 48,16
1947 13.38 62.91 85.69

Teble V 18 a summery of the first count and insludes

‘both areas.

S

8-

Table V
Larval Count Number I - Red Rock Lake, Manitebs
focation Ptamin- [Humber | Termin-|Number |Totsl Ho} Larvase |
of ate | of els of of term~} / 100
gones {larvae larvase inals inals
.
37 21 63 3 100 24
30 10 70 2 100 ig
16 21 84 4 100 25
69 40 3 z 100 43
P 66 7 34 0 100 v
Bottom | 78 ] 28 0 100 2
Heavy Top 63 4 kv 2 100 é
Bottom | 68 8 28 0 100 8
Heavy Top 75 10 285 0 100 10
Bottom | 75 3 25 0 100 3
Light Top 27 16 73 0 100 16
_Bottem | 60 9 40 0 100 9
664 i81 536 14 1200 1656
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Mean number of larvee per 100 terminals for lst count
on each tres type:

ﬂ@ﬂ* ] t‘m te [,
Lightly staminate w 21.5
HBeavily staminate - 6

By use of formulas the average number of larvae per
100 terminals 1is:

£8.94 x 21.5 13,08 x 6
100

Table VI shows number of lszrvee found in second count
and inoludes both areas.

2 9.16



Table VI
l.arval Count Number 2 - Red Rock Leke, 1947

Stamin-|Location|SteminrRumber |Termin- ; Number| T0tel |Larvae
Treq ate of ate | of als of | number | per 100
No. [flowers] sample | cones| larvae larvae] of ter-| termin~-
| ’ m—-——?&“ il-! -
-cgﬁsiu
1, Light | Top ié 3 84 28 100 a
Bottom 841 19 48 28 100 41
2. Light | Top 7 3 83 17 100 20
Bottom 4 1 96 4 100 5
3. Light | Top ol o 100 8 100 8
Bottom 18 7 82 28 100 20
Bxperims nt_n_,’," Area
1. Hesavy | Top 42 2 88 8 100 10
Bottom 64 4 36 i 100 5
2+, HReavy | Top 63 4 ko) 1 100 8
Bottom 80 é 20 o 100 8
%s Hoavy | Top 85 5 45 l 100 6
Bottom 91 2 9 0 100 2
4. Light | Top 9 l 9 8 100 ¢
Bottom £0 0 80 2 100 2
8. Heavy | Top 81 3 49 3 100 é
Bottom 81 0 19 2 100 2
6, Heavy | %o 38 2 64 4 100 é
Bottom 61 3 9 3 100 é
7« Heavy | Te 58 2 48 8 100 10
Bottom 62 4 38 2 100 8
876 | 71 1124 141 2000 218




Mean number of larvae per 100 terminsls for 2nd count
on esch tree types

Hon-ataminate - emen :
Lightly staminate - 17.68
Heavily staminate - B5.83

Aversge larval populstion per 100 terminals (2nd count):

_135.69 x 5.83) I& (62.9) x 17.62 !‘ 12,47

Combining the figures for the two counts, the number
of larvee per 100 teminals on each tres type are:

Ron-staminate - e
Lightly steminate - 16.878%
Heavily staminate - 6.688

Average larvsel populstion per 100 terminsls uaing
fermulag

(23.69 x 6.628) - (62,91 x 16.875) _ .. . o0

S8ince this study has been carried out in this region
for only two years, no definite conclusions regarding
budworm populetion in rélation to pollen production ean be
drawn from the dats obtained; the following teble would
indicate, however, that pollen production has s definite
effect on budworm populastion, but these figures should be
treated with caution since the larvel count in 1946 consigted
only of four trees, and this is not sufficient for an
agcurate count,

Average number 19046 1047
Larvae /100 terminals l 4,44 ’ 12,188
£ staminate trees

(light & heavy) 59.40 86.60



Only one pupal count wes carried out in 1947; this
was carried out st Red Rook Leke, Manitoba.

; The same procedure was used in the pupal as in the
larvel counts except that a larger sample was takeng

100 terminals per replicate instesd of 50 as in the larval
sount, '

£0 trees were ploked at random end each one tagged
and olassifled.

Table VII is & summery of lervae, pupse and parasites

found; predatoriged pupse esnd dead larvee are tabulated
separately.



Table VII
Pupsal Count - Red Rock Lake, Menitoba,
Larvae | Para- Pupae | Desad ggﬁs&- Potal
sites Larvae | Suc2e

£ 7 16 1 1 7
2 8 24 0 1 29
é é 16 4] 8 S0
4 8 87 -] i 39
i idé 87 0 2 4
7 28 15 1 3 5l
-4 7 30 4 0 43
8 10 3 1 2 58
2 18 28 1 2 49
) iz 15 0 Q. a7
2 3 3 4] 0 8

2 a 72 ¢} 2 107
0 ¢ 11 ] ) 3 18
i -] 18 0 0 ié
2 7 19 1l 0 29
1 8 18 0 0 24
o] 7 23 ] ¢} 30
2 2 34 1 0 87
1 8 45 o 0 54
1l 7 18 2 Q 28
42 201 514 18 17 798
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Using figures found in Table VII there were;

12.%.. = 9.9 larvae, pupae and psrasites per 100 terminals.

There are anly‘6¢9 larvaee and pupae per 100 terminals
:§§crﬁing to figures in Teble VI, therefore there has been
-y
6.9 x 100 =
—— -~ 56,98 survival
12.2 %

from the larval to the pupal stage.

The percentage survival at the time of the pupal
count is found to be 44.5 in the Red Rock Lake area,

The reason for this high mortelity is hard te
sacertain; certeinly some is due to parasitism and
predation which smounts to 27.5£; the remainder is probably
due to factors which are unknown at present,
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4. Egg Counts

Egg counts were cerried out in three regionss
Hawk Lake, Ontario, Red Rock Lake, Menitoba, and Ssndi-
lands Forest Reserve, Menitoba,

In each case two branches containing 100 terminals
each were cut from the top half snd two biranches slso
containing 100 terminals were cut frem the lower half;
these were then examined for eggs ard thoss found placed
in shell viels for counts.

(a) Hewk Lake, Ontario.

Ten trees were ssampled in this investigstions, 5 in
the Csmpsite srea and 5 on Post Office point. The same
trees used in the larval count were sxamined,

- Table VIII shows the distribution of egg clusters on
sach tree in the Cempsite arsa, the number of clusters and
the number of egys in esch cluster.



Table VIII
Bg§ Count - Hawk Lake, Ontario.

W’L‘
{ s

- Campaite
™ Losation | Wumber | Wumber of | Number of | Fotal ,
Tree of of egg hatched ’unhuteh:d number
No, sample clusters sggs egEs of egus.
i. | %op 2 n 0 71
] Bottom i 28 6 3¢
| S Top 6 426 4 430
: Bottom 1 29 0 29
S To 4 98 é 104
Bottom 4 £80 8 2686
k- 4. Top 0 0 0 0
: Bottom 0 0 0 0
8. Top 4 273 -y 30
Bottom 1 23 0 23
23 18g8 81 188

From the sbove data there werej

&%%2 S 64.30 eggs per 100 terminsl.

% # 1,16 clusters per 100 terminals

Average number of eggs per cluster are: é%%i's 56,04

Fertility - 1828
1289

% 100 z 99.98% for Campaite Area.




e
Table IX shows distribution of eggs on Poat Office
Point.
TABLE IX
Egg Count - Hewk Lake, Ontario.

Post O rfiai oint. ,
Leea&an “Rumber ©f Tumber er of Total
Tree of [ T°T4 hasched |} tched number
No. | semple elusters SELs gEs of eggs
1 %’ez 7 333 3 336
Bottom 11 428 13 441
2 Top 5 137 9 146
Bottom 0 (4] 0 0
3 Top 8 388 13 341
Bottom 2 103 ) § 104
4 |T0p 8 51 (' 57
Bottom . 4 41 28 é9
5 Top 3 133 14) 133
Bottom 4 137 3 140
TOTAL 46 1881 76 1767

In the Post Office point area therse wereg

% = Mﬁgg: per 100 termingls

lg- - ﬂgﬂ clusters per tree ssmpled

g- = 2.4 clusters per 100 terminals
Average number of eggs per cluster; 1787 - 384

Pertility: %;% X100 = 95.7% for Post Offlce Point area.
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.5 The following dets summsrizes results obtained for
the genersl area st Hawk Leke, Ontarlo;

Trees examined 10
Branches exsmined 40
Terminsls examined 4,000
Egg clusters obtained 69

Bgzs obtained 3,086
£ Fertility 95.58%
Average number eggs per cluster 44.89

Average number ¢lusters per 100 term. 1.788
Aversge number of eggs per 100 term. 76.40

- In comparing the number of eggs obtained during
previous yesrs (no egg counts were done in 1646), 1t will

be observed that there 1s an upwerd trend in egg numbers)
whether this signifies that an inereasse in population will
oceur during 1948 depends on the survivael rate of the larvae,
end on the degres of fertility of the eggs, which l1ls very
high sceording to the sample taken (95.852%).

1942 ~« 214 eggs per 100 terminals ]
1942 « 148 eggs per 100 terminals

1944 <~ 34.2 eggs per 100 terminals

1943 = 7.4Beggs per 100 terminals

194 - -

1847 <~ 76.40 eggs per 100 terminals.

(b) Red Rock Lake, Maenitoba.

10 trees were used here, and the seme proecedure
followed as at Hewk Lake., All trees used wers in the
Cempsite Area and were tagged and clessifled during the
pupal count, 1.0, the ssme trees used as in the pupal count,

Table X shows the distribution of eggs foundpg



Table X

Egg Counts -~ Red Rock Lske, Manitoba.

JLoeation ¥o. of Yo. of Yo. of Wotal |
Tree| of egg . hatched unhetohed no. of
Ho, | ssmple clusters (LA oges SEES
1 | rop 8 578 8 383
Bottom 0 0 0 0
2 | Top - 270 2 278 }
Bottom ] 181 7 188 .
3 Top 8 301 6 307
Bottom 2 137 0 137
4 Sop 2 87 (4] 57
Bottom 2 180 4] 180
& Top 3 194 0 194
' Bottom 0 0 0
6 goe 2 109 0 109
Bottom o 0 0 0
7 Top 1 8 0 22
Bottom 0 0 0 0
8 Top 1l 88 0 82
Bottom £ 7 0 77
$ Top i 9 0 39
Bottom 2 32 ¢ 3R
10 | Top ] 276 0 276
Bottom é 398 0 392
TOTAL 53 2694 23 2




From the data in Table X; Red Roek Lake area containss
2%%2 = 6?:63 oggs per 100 terminals

% ® 1,385 clusters per 100 terminels

Aversge number of eggs per elusteri g?l = 51=g¢

Fertility: ggﬂt x 100 = 99.186

Summary of egg count in Red Rosk Lake Area;

Trees examined ~ 10

Branehss examined - 40

Terminals exsmined - 4,000

Egg clusters obtained <« 83

Eggs obtained - R717

£ Pertility - 99.16%

Average No. of eggs per cluster - 51.86
Average Ko. of elusters per 100 tem~ 1.285
Aversge Ho. of eggs per 100 termin, ~-67.98

(e) Sendilends Forest Reserve, M¥m itoba.

The same procedurs was used as in two previous egg
counts except that & larger sample was taken; 20 trees wers
exemined, 10 in the area of sample plots 19, 20 and 21 (Area )
and 10 slong the road to Camp I (Area 1I)

Distribution parasitism snd fertility of eggs found in
Area I is shown in Tsble XI:



Table

X1

Egg Count - Sandilands Porest Reserve (Area I)

Toestion | Ko, of | Parasitized Ho., of | Ko. of | Totel No.)
Tre of egg Eggs hatched}unhatched of
Ne ; clusters OgEs OgES oggs |
1l !oz v 4 389 £6 418
Bottom 6 0 18l 4 188
2 Top 17 87 é1é 22 685
, Battom 8 3 78 4] 81
3 Top 26 41 989 24 1054
Bottem 8 ) 79 1 80
4 Top 13 9 738 18 766
Bottom 1l 0 <3 § 5 26
5 | Top 12 7 477 0 484
Bottom 0 0 0 0 v
8 Top gé 78 1088 g3 118Y
Bottom k4 o 379 8 287
v Tap 85 19 965 9 903
Bottom 6 8 167 ] 178
8 Top 14 20 449 25 494
Bottom 8 2 i1 0 383
9 Top 18 16 833 25 873
Bottom 0 0 ] 0 0
10| Top 4 6 227 14 847
Bottem 3 2 64 3 69
TOTAL 203 239 7438 203 877




The area along the road to Sample Plots 19, 20 snd 21
¢ontaine, according to data obtained (Table XI):

7877 = 198,72 eggs per 100 terminals

3%% 2 5.075 clusters per 100 terminsls

Average number of eggs per clusters ‘ = 38,81

?‘l’ﬁnity - 7435 X100 = “‘gg

L

% parasitism - 230 y 100 & sguf

Distribution, parasitism end f.rt:tlity of eges. found
in Area II sre shown in Table XII.



The serea in Sandilands Porest Reserve along the
road to Camp I contsine, scecording to dats presented
(Table XII):

.9."'2%3 = 243,18 eggs per 100 terminsls

% £ 5.175 clusters psesr 100 terminals

Average no. of eggs per cluster; % - 46,98
Fertility - 98886 x 100 = 95.48%

% paresitism - %_ X100 » 2,958

Combining resultz obtained from the two areas, the
following results sre obtained for the genersl Sandilends
Forest Reaserve Areag

Treos examined - 20
Branches exsmined - 80
Terminals examined - 8000
Egg ¢lusters obtained - 410
Bggzes obtained - 17,6082
€ Pertility - %.?
€ Perasitism - 3.8
Average No. eggs per cluster - 42.93

Aver. No. gciusters per 100 term. ~ 5.185
Aver. No. egga per 100 termin., =~ £30.03

Through comparison of the number of eggs per 100 terminsls
for the three regions investigated (below) it will be seen
that by far the highest nugjber were found in Sandilands
Forest Reserve.

Hawk Lake, Ontario = 76,40 eggs per 100 terminals
Red Roek Lake, Manitobe~ 67.98 eggs per 100 terminsls
8andilends F.R., Man, - 220.08 eggs per 100 terminals.



Bgg Count -~ Sandilands Porest Reserve (Ares II)

Table XIT

8l

“Freq Looation | No. of ?arnit- “¥Wo. of | No. of | Total Woq
¥o. of oge 1zed hateched junhatched of
sample clusters Bges eges eggs eges
1 ~ v 5 358 3 366
mtm 0 L+ 0 0 0
2 Top ] 0 265 0 265
Bottom 1 0 77 0 T7
3 Top 39 59 1677 47 1783
Bottom 2 o 48 k] 48
4 Top 28 %° 1103 19 1218
Bottom 2 0 109 0 109
5 Top i1 1l 668 4 673
Bottom 8 7 2556 0 72
é Tep 10 1 394 3 398
Bottom 3 0 178 0 178
7 Top 21 83 s 15 1016
Bottom 3 0 170 0 176
8 Top 10 41 474 1 sle
Bottom 5 0 173 0 173
9 | Tep 16 36 681 1 ny
Bottem 3 0 198 6 204
10 | Top 30 83 1g8% 10 1350
Bottom ] ] 198 1 202
TOTAL 207 330 9285 110 o728
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5+ Analysis of Larval snd Fupal Pepulation Data
(a) Hewk Lake, Ontario.

4 The data from Table XIII were subjected to anslysis
to determine how acourste the degree of correlstionwas
‘between replicate samples,

The aarr#laticn‘eetfrieicnt was calculeted by the
formula used in previous years (Annual Teohnlcal Repert
1943, page 56) end the following results obtained;

Table XIV

Correlation Coefficlents and Significance

TGorrelstion BT I¥ s}
jCoefficient | "t" | Pt. Pt. fioanae |
+ 3357 1.5983 2.85 £2.88 Eons

It will be noted that larval population: was below
10 larvas per 100 teminals and since only 20 trees were

examined the correlation coefficient was low and of no
significance.

{b) Red Rock Lake, ¥en itoba.

The data from Tables XV and XVI were analysed in the
same msnner as thoase for the Hawk Lake regilon, and the
following results obtained:
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O
TABLE XVII
Correlation Coefficients and 8ignificance
Red Rook Lake, Manitoba.
¥R o Correlation g ;4 Bignl-
Budworm |Location |Coefficient t Pt. | Pt. |ficance |
Larva Upper 5685 1.040 2.68 2.98 None
Larvs lL.ower «6811 8.983 | 2,62 | 2.98 | strong
Pupa Upper | <3976 1.936 | 2,66 | 2.88 | None
Pupa Lower +LOB83 +7840 2.586 2.88 Konie
Here agein larval and pupal populations were low,
snd not enough replicates were taken, thus resulted in
no significence.
4
,,,,,, | ,_ /
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Table XV
Replieate Larval Count - Red Rock Lake, ¥an,

“Tree
_nunmber
Count 1
Campsite
1
2

Experimental

oW

e

homin

Bottom ¢

cate

er of larvee
: L 1cate

A3~

b

[Count TT

Heplicate & [N

epilcate 1

kp:rimntal

megh 1

erea |

LROR P AR

bl ¥ 2%

VU=V oro

=AM O R

i

-3
3
4
8
é /
7 /
[Caupaite
1 18 17 26 17
2 13 7 3 2
3 o8 6 82 7
o
54‘ X e
,’j’ f.&\ B e - B o
i )
frR .
“\ S



TABLE XVI
Replicate Pupal Count, Red Roek Laks, Man. -7

Sound budworm, parasitised pupse end larvse. Mo parasite
eocoons or predatorized pupee.

1 4 10 3 1
2 8 7 8 7
: 8 7 6 2
4 3 5 ] 18
5 8 17 25 8
6 4 10 5 3
7 2 6 9 16
8 19 12 4 4
) 18 11 0 s
10 9 3 2 1
11 3 0 2 0
18 20 23 12 20
13 1 7 2 1
14 8 3 2 6
18 11 7 ¥ 2
16 10 7 2 0
17 2 16 G 5
18 8 16 0 16
19 20 6 1 19
20 1 ] 8 3
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4, The Host Transfer 2tudy. .

This study was initiated in 1942 with new transfere
being made in each year 1942-1945 inclusive. The object
of thim study ie outlined in the 1942 Anmual Technionl
Report page 62 and the methode and nomenclature in the
1943 Annual Teohnicsl Report pages 36~29,

The present report includes only a summary of, the
1947 data together with a few pertinent obssrvations,
fo atteupt has been made to analyze the entirve mass of
dats from this study, since the complexities involved :
in analyels are so ﬁiﬁ# ﬁ%ﬁ#ﬁ&iﬁ% a2 to be impoasible at
this time., A table showing a2ll transfers originally
begun and their duration is ingluded, however, %o
indioate the progress of the study.

B. 1947 Wotes on the Host Transfer Study.

There were few unusual developrents observed in the
oourse of the 1947 rearings.

Pupal measurements were not continved in 1947 since
the value of the dats obtalned appeared to be out of
gzagsrtian to the time lnvolved in saking these messure-
nenva. : '

It is certain that the resulis for many of the
cages are influenced by a lack of food resulting from,
elther overcrowded conditions or ap initial laok of
foliage on the seedling. It was therefors deemsd
advisable in 1987 $o limit the original number of larval
on each seedling in order to decrease one factor contri-
buting towards starvation, Therefore in the case eof
the large cagee 1.e. 33, 41, 65, 67, the origimal _
number of egg clusters was divided as egually as poselble
so that approximately balf the eggs lald were placed on
the overviatering seedling. By using Shie procedure
serious overorowding should be avoided and should elisinate
the necessity of spring re-transfer.

The degxree of needle mining in 1947 ig indioatved on
the basis of the mined needles with regard to the obeerved



population. This is 2 purely objective compariszon but
probably reprasents a better comparison than used in
previous years based upon the velative total nunber of
nined needles,

¢f conalderable interest in 1947 wae the occurrence
of beavy needle mining by the jaok pine budesorsm, in the
overwintering cages of the Pollen study at Jasgiﬁa Lake,
The larvae in these cages emerged very early, some time
before terminal development had begun and hence probably
vere of neciasity forved to mine needles, The larvee
apparently were not adversely affected by this premature
emergenge and agtually had at the end of the season
surpassed in rate of development the larvae on unsaged
surrounding seedlings. From these observations it appears
that the jack pine budworsm ¢an upon ocoasion mine needles
in order to subeist and therefore the habilt of needle
mining ie not confined to the spruce strain,

in the following oages: A3, U434, 71 and to a ieaser
extent in cages 65 and 67, Free larvae found on a blask
gpruce seedling adjacent to cage 473 preobably esoaped
from that osge. In eages 65 and 67, oversrowding
resulted in destruotion of seedlings Stowards the end of
the eeanon. '

Laok of new folisge #artainziiytsﬁlﬁtﬁ in etarvation

An interesting although unexplained development was
the extremely bigh mortality of male pupas in oage 33,
Of a total of 43 male pupse, 28 or 65.1% falled to
exsrge. All these pupse were abortive, being very small
and poorly formed. The vause or causes of the wortality
as intisated above are not known, sinee no similar
mortality being found in any of the other cagee. There
wae nO apparent starvation in thie oage, hence the high
male pupal mortality un&aaemiaaiaé by 2 sinilay fewmale
wortality laundicates the poesibility of a sex selective
mortality fasotor or factors.

Of eleven cages overwintered 1546-47, three falled
to survive through the 1947 season. Theme were gages
€9, 81, 83. In cape 69 B0 larvae resched the pupal
stage, while in cage &1, two moths were regovered dut



continuation of the osge at smuch a lor level was
deenmed unsconomical of time, and in cage 83, no !aaal*
pupase vere recoverad.

Data for the 1947 reuringe are found 1a the following

table, .



) TaBLE I
Rearings of the Host Transfer Gtudy.

4 | + , o + e 1 , —
Cage ¥Wo. | 33 39 &1 43 434 65 67 69* . | n L 83
~ : Smmm— . 4 + . . 4 . .
7¥ig§;zi Cage 33 39,40 hl,42 43,44 b3, 44 65,66 67,68 | 69,70 71,72 #1,82 8%,84
i ' . . : 5 _ e . m— o
@0, 1943 1544 1944 1988 | 1984 1945 1945 | 1945 1945 | 198 1945
. . $ S a— . . - $ : . e
- Tranefer Sw=Ab Ab=Gw Ab=ib Ab=8b Ab=8b Ab=fw Ab=Ab Ab=F 3§ Ab-B8b Pi=ad | Pi~Bw
et I T | 1 et e »
Appearance Hay 1% ¥ay 20 Hay 14 Hay 20 ‘

, Larvae | Larvae | Larvae BYVLE L rin ¥ 20 ‘
E;ﬁrwineeriag 12.5% - 7.1% - - ‘ - 19.8% 14.3% 2.2 - -
Purvival — , , , , , L

Heedle Beavy Yedium | Heavy Heavy Fedlum sedium | Yedlum Light Yery Bone ¥one
fedolng 4 ~ — ' 4 | || Heawy

let Pu.a June 29 July 3 July 3% July 9 July 9 July 3 June 29 - Jaly 9 July 11 July 1

?aigm 4 .; T g ?é g ' g . g i‘g 2 16 ; ‘ g |

sature ¥ ‘ : ' - ’ ‘

Tot E T — 3 T
;qrvivﬁfz%é S | 1 | I 1 g? ) %é ‘ |
‘g;mmn 1.e. 11.0% 5.0% 6.0% 2.4% 6.2% 19.0% 18,%4 - 37.6% 1.24 3,44

Continued~-




TABLE 1 Contimued~

o. ¢
jcaged for

i‘

-

15

23

25

[Total eggs
per

Agme 4

149.3

1%8.2

#h,2

15 Pertility

85 4%

72.T%

£9.6%

iz ciusters
per

S X7 ot 0

-+

5‘3

9.6

-

L.6

Epre per

23,8

13.3

16.5

11.2

18.3%

Tiotal #

- {Sn over~

wintering
ggecling

iarvae

1161

| app.176

bpp.1296

: 3

app.286

941

* overwintering on balsam transferred to P] Junme l2.




§. Vlegussion and Zxplanation of Data.

The overwintering survival figures are based upon
re=~tranafer counts made over a period of ten days. Thether
these figures deplot true oversintering survival values ie
open to guestion. The percentage survival together with the
date of retranafer and the stadia of larvae at $he time
2f transfer for sash retransferred oape Lo tabulated below,

TABLE II
Host Srancfer Overwsintering Burvival 1946,

- Dste of

B o

1 . Gtadium

4 3ra
-
588
ird
ith_

From the Sable 1t 1e seen thal oage 67 resnlized the
higheat rate of overwintering survival. The ralative
rates in order of cages are as follows:~£7, 69, 33, 41, 71,
Thiz series indicates an al:iost oowplete laek of relatione-
ship insofar as the host transfer problem is converned.
However, allowande suet be made for suoch cocurrences asg
overqarowding and staPvation ase well as unknown faotors
oreating a problem of preat complexlty and probadbly
impossidble to conclude satisfaotorily =ith the almost
complete inconforsity of conditions among the warious
CaApen,

From equal numbers of spruce and pine types transferred,
1o pineé straln transfers have survived., This superfloinlly
indicaten & peneral lack of ability of the jack pine
budworm to survive on hosts other than its own as compared
to the spruee budwors,
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On the other bhand, wbile the spruce fors seems
gapable of survival on a2 nusber of hosts for several
generations, it is apparently incapsble of survival on
jack pine under normal artificial conditione, that s,
peing reared the entire year on jsck pine, In additien
while the spruce fors ig naturslly fouand on bLalsam, x&i%&
ppruge and black spruce, the pine form occurrs in nusbe

J 4
snly on jagk pine., Balsam iz the recognized preferred host
of the foruer and it 1s on this host which the apruoe fora
hae thrived best in these exiperiments,

The remaining oagees and thelr designatlions arve
tabulated belowie

Cage 33! Bw-ib: Co 19%

Cage 331 sb~Bwt Go 194

g& &13 gg:ggg o i?&#‘

age 4%1 A 1t Go 1944 .
Cage 65t Ab=tw: Ce 1

Gage ! Ab=ib: Go

1945
Cage Tilt Ab=u5b: 0O 1945

Table 3 shows in tabular form the successful generations
oompleted by each of the transfers. A4 sucoceseful generation:
in the sense means the completion of the developmental period
and production of fertile egzus. A4lthough many transfers
partially completed an addisional generatiom, only complete
generations are indieated,

This tshle in 1tself iz merely n record of the
tranefers and is not intended for use in basing conclusions
on the ability of esither strain te suevive on alternate
hoste., Ulany factors muat be considered bLefore such
gonclusions sy be drawn,



TABLE 111
Cages of the Host Transfer Study 1943-1947.

SRR P SRR

AR 5 A )i it * LA 05 4 B0 & s !,& Sa% & i4
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1945 1 ‘U5, 'h6, 47
1345 1 45, vh6, 4
1945 |} 45, 046
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A. Introduction.

In 1947, the Biologleal Control Projest on Arehips
sranses Clem., initisted the previous year in

8 %oods Forest Reserve, wus undertaken for the
ssoond sugcessive year. The cbjlectives were again very
much similar with the primary purpose being the deter-
mination of natural control factors operating in this
general area, and thelr qualitative and quantitative
distribution. In order to obtain s representative
approximation of the budworm :gulsei&a, 24 spruce trees
wore seleoted and tagged in 1948, The same tress were
again used in 1947. Replicats ssmples of 100 terminals
oach were removed from the medisn portion of esch tree,
using an extension pruner. The sample was tsken from
the periphery of the tree, and the foliage was tha@@ﬁahm{
serutinized in order to obtain the most reliable estimstion
of pepulstion.

B s
SR E

Reconnalisssnce was slso conducted thmoughout osther
zertioa: of the reserve, and this general survey was
ntended to give some indigation of the distribution as
eompared to previous infeststions. For other information
eonserning the genersl topographie features and distrib-
ution of tres species, the resder is referred to P. 103,
Anmial Technieal Report, Winmipeg Laeb. 1946,

B.‘ Status of Infestation.

Pudwora investigations throughout the ressrve were
unhanpered during the past year by millitery activities,
and a thorough reconnsissance of the reserve was there-
fore feasible. This reconnaissance was, however,
1imited by the distribution of trails and the ease with whieh
they oould be traversed in s sandy country of this naturs.
As a oriterion for indicating the intensity of infestation,
budwora damege wes observed and recorded ss a trace, light,
medium or heavy, and the symbels are indicated on the
asocompanying map as sush., Of noteworthy mention was the
presence of budworm killed white spruce in ths general
vieinity of Area C;, where the budworm was first observed
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in 1939, However, this was an isolated case, mmd the
most extensive infestation now lies in the northern
portion of the reserve in what 1s known.as the Carberry
Area, With a view to finding the limits of this infest~
ation the territory north of the C.P.R. track was also
investigated: The terrain is very much similar to that
found within the reserve, but the spruce are, generally
speaking, mueh more widely s cattered. All spruce examined
in this region wers found to be in a healthy conditionm,
and no budworm dsmags was observed.

C. Phenology.
+ Budwora Development.

With a view to determining the progressive develop-
ment throughout the budworm 1life eycle, which may Dde
sompared from year to year, some of the more important
information has been recorded. The greater part of this
information was obtained from routine population ccunts,
snd from casual observations in the fleld. The first
budworm larva recorded in 1947 was seen on May 13. Due
primarily to inclement weather, budworm development was
somewhat retarded when compared with relative dates of the
previocus year. To illuatrate this point, the first 3rd
instar larvs was recorded on June £, as compared to May 22
in 1946. The terminal growth on white apruce in the
Spruge Woods Forest Reserve sscaped fpast damage until
the end of May, when severs frosts on the nights of
May 27 and 28 caused moderste damsge to new bud growth:-.

- The first pupa sppesred on June 27, while the first budworm
pupsl skins were observed on July 10. The first egg
¢luster was recorded on July 1l16.

8. Parssites snd Predators.

In an endeavour to determine the relationship of
parasite specles to the host, the first appearance of
coeoons of Apsnteles fumifersnae (Vier.) snd QGlypts
fumiferanae (Vier.) were recorded., With the appearance
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of these cocoons, a deglded decline in the budworm population
may Ys anticipated as it may resdily be sssumed that each
parasite cocoon represants one deed budworm larve. With

the ms jor portion of parasits emergence from the host

being completed by ths B5th instar, en aceurate represent-
ation of parasitism would not be obtainmed by the dissection
- of larves gathered after the first appearance of parasite
cocoons in the fleld. The first cocoons of Apanteles

sps were obgerved ¢n Juns 18, Rearings were made at the
eumpsite snd the first adult emerged on July 2, while the
last adult emergence was recorded on August 5. On the

other hend, the first Glypts cocoon was collscted en

Juns 30, with adult emergence taking plsce between July 10

and 24 inolusive. The first adult of Iteplectis conguisitor (Say)
was recorded on June 27, and the firat ltopiectis adull ‘
emerged from resred pupas on July 17. Dioryetria renigullsia

i Vval developmen

was agein the outstanding predstor.
of this insect appesrs to parallel that of budworm very
elosely, slthough gupatien oscurs somewhst later. It 1a
after the budworm laervae have zggnﬁtd, and while Dioryetria
is still in the larval stage, that this predator appears

to be most prevalent, In many instances, the white silken
cocoons of Dioryotria were obaserved in the immediate vicinity
of ths predatorisged budworm pupae, Adult Codeinelid beetles
of A 3 Bpe. were observed throughout the reserve, st

vari stages of larval and pupal development, The larval
form of this speclies has been observed to be a predater
against spruce budworm larvee. However, no such sctivity

was cbserved during the course of investigations condusted
in 1047. The setivity of ants cannot be overlooked, as

th:{ sppoar to be extremely active as a predator, especially
on those larvae which have fallen to the ground.

S Plant Indicators.

The abundance of meny plant species within the reserve
affords sn sxcellent zgiﬁr%uagty to compare relative rates
of plant growth with t of budworm development. The
purple flower of e species of castus growing within the
veserve was sgaln observed to appesr at approxisately the
same time that huﬁwemuggupatian commenced, This cactus
was observed to be in bloom on July 4, as compared to the

i

) 53
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first appearmance of budworm pupss on June 27. Other
speclies of plants, present in great abundance through~
out the reserve, would probably be important in gauging
the seasonsl development of other stages in the budworm
life cysle. Plant colleotions, mede at the time when
flowering is first observed, would probably be of assist-
ance in determining when various stages of budworm
development might be expseted in ensuing yesrs.

Ds Budworm Population Study.

The dsterminstion of pepulation fluectustions

- throughout the budworm life cycle 1s one of paramount
importance in this project, and is also one of the most
tise ceonsuming phases of the work.

The same thres study areas situatsd in various
portions of the reserve were azain used for sampling
purposes. They a re shown on the mep as Areas Ay, Ag and
Bl. A total of € white spruce in Area A] were %usgod and
examined periodically to determine population fluotuations.
6 white spruce situated on a ridge and 6 black spruce
lying adjacent to the white spruce, and situated on the
edge of the Epinette swamp were used for ssmpling purposes
in Ares Ag. Both Aress A) and Ag are situated in the
vicinity of the Plat Range, end borders the southern edge
of the Epinetie swamp. Area B; lies on the neorthern side
of the Epinette swamp in the reglon generslly knowmn e»
the Carberry sres. The same trees were sampled in 1947
as in the previous year. In some instances follage
became very scarce, as mapling progressed, especially on
suppressed black spruse in Area Ag.

The saupling techniques used during the past year
wore identical with those Qﬁlﬁm in the previous year.
Using an extension pruner with an attached cloth net,
branches contsining spproximately 100 terminals wers
removed from the medlan pertien of esch sample tree.

Two such samples were removed from the periphery of the
tree during esch count. 100 terminels were counted from
each bwansh, and all new terminal growth and equivalent
follage were thoroughly scrutinized and the following
information was recorded: living budworm larvae, desd
budworm larvee, empty webs, parasite cocoons, other
larvse, mined needles, frozen terminals, diseased larves,
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predatorized pupae, dead pupse, emerged pupal skins, ete.
Pive counts were conducted on the 24 aspruce trees invelv~
ing 3 larval, 1 pupal, snd 1 egg count. All material
obtained from each count was pleced in individual :
labelled vials, and preserved in Frehling's sclution for
future reference. , ;

: ne of the controversial issues of this project

has Deen the sampling techniques smployed. It has been
observed that s{ter the 4th instar much of the new
terminel growth 1s devoured, and the larvee are spparently
in a state of mass migration in seareh of new sources of
food. At this tiwe, many larvae sre suspended on their
webs, and in taking samples vast numbers of larvae oan

be found in the net. It is difficult to determine what
portion of these larvee can be said to have fallen from
the 100 terminals, sas many msy have dropped from higher
branches of ths tree, and a certein number of the larvae
in the net would be attributed to that part of the bLranch
which has & variable number of terminala over end above
the 100 terminals necessary for each sample. In compiling
the 1946 report it was assumed that one of the larvae
in the net had fallen from the 100 terminals under exam~
instion. Howsver, in compiling the deta thls yean it was
declded to omit the larvae from the net entirely. In
order that the work would bs censistent, population
figures from 1946 were revised, omitting the larvee in

the net, and a new populution redustion graph was drawn
up using the revised figures.

Agein, during ths pupel pericd, the seccuracy of the
sampling technique is in doudbt. In many instances,
large numbers of pupss were observed on the ground follisge
tensath the sample trees. Whether or not the larves fell
from the trees, and then pupated on the underliying
foliage 1as a dedDatable polint. The latter may be the
ease, as this phénomens was observed to be more common
with the white spruce asituated on the wind swept ridge
in Area Ag.
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The needle mining habit, charsecteristic of the
spruce budworm, 1s lamportant in determining the initisl
population of the budworam population. During the first
and second counts, sll mined needles found on the follage
of the sample branch were preserved in Frehling's
solution, and examined under the mieroscepes to determine
whether the lsrvae weres still present in the needles, or
whether they had vacated the needles. A resume of the
number of needles eontaining larvse, and the number of
vacated needles will be found in Table 1.

Table I
o _y - . .
] ; ; « , : s , Ty
ean Number of Mined Nesdles per mem» .
Area  Host Contsining Larvae Needl es
Tres Count Number Count Number
1l 2 1 8
A 8w 2.83 3.83 3.50 ‘ig‘
Ag 8b 6.53 4,08 4.88 13.18
Ag 8w 7.50 - 4,75 «83
Bl Sw 5.85 +08 8.33 £.66

The majority of budworm larvae had left the needles
June 11, end the lsat budworm larva: to be found in a
ned needle waes on June 12, The larvse found in the
mined needles sre s component of the larval population,
and are ingluded in the lsrval population figures found
elaevhere in this report.

Other laryae removed from the sample branches were
preserved and identifled as closely as possible with a
view to determining thelr relationship to ths sprucge

budworm. Among the more important insect species f‘o

wers Dioryetris renicullela, Zeirsphers sp. and Peronig=
varisna. 7Tabie reveais the numerlical relationship

AT
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of these three insect species along with seversl
unidentified species to the spruce budworm population.

Table 11

Aress A
%:§§§‘ |Nos per count
in pep. ; ~
Counts " . ‘5 4 ktﬂ

Arehip R4 62 o] 41 | 254 [35)0
gxe? otris b |~ ke|39| 85

renioulle |
Zeiraphera|~-|z 6| 9| =8

P
Parones wle o ¢ e« l=j-b ]2 gi- LB |~ 3 40%.
Varlana )
unidentifidd | u M -
» »nr.s 5 |- -»r nqzel gh7|9o] 8o 4,836

» Unidentifieds include unidentified tortricids,
sawflies, and others.

Three larval e¢ounts and one pupsl ecount were
condueted at intervals witi a view to obtaining a
reilable estim tion of the budworm population. Table III
is 2 resune of the figures obtalined from these counts.




Table IIIX
POPULATIOR COUNRT DATA

Sample Ares A}, S.W.F.R., Manltoba, 1947
Host tree - White spruce

[ ______Yumber of lsrvae snd pupae

Ko. ’ 14 2 ‘ £&3
i1 -— 18

2 T 9

< ig 15

4 iv 25

8 8 5

L 4 18
j.Nean Te7 i 340

Sample Ares S.%.F«Re, Manitobas, 1947
Host e~ Blmok spruce

~ ount No. : 4
Trod SoUDE No. L, : -

%< | Date W1-V-47 | S-VI-47 |BO-VE-47 |5-VII-47
7 27 9 18 2

8 19 30 30 6

9 9 " 6 3
ho 7 6 11 3

1 14 3 11 1

18 13 7 8 s
Mead 14,8 | 9.8 14 38
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Sample Area Ap, S.".F.R., Wanitoba, 1947
Host tree - white spruce

| ﬁhﬁi&r of larvee end pupas per 20U terminals
Tree AVETae “ - ‘b pre-pupsae
$t&di§ _ e & &_é "4,5, 6” pupse
No, " Date 22-V-47 )1-Vi-47 _ P5-vi-47 4-VII-47
13 6 30 4 2
14 7 29 20 1l
15 80 14 i8 5
16 14 15 8 -
i7 13 22 il 3
i8 20 45 10 -
Mean 18,3 25.8 11.8 1.8

Semple Ares B,, S.%W.F.R., ¥anitobs, 1947
Host tr%a - ®hite sp ruce

Number of larvse and pupse per 2S00 terminels
/ kﬁnﬁn&_ﬁn- A 2 ) 4
v , pre-pupae

Tree | rodic: 2 244 |4,5,6,7 pupae

19 19 29 15 2

20 11 9 8 2

21 12 17 19 2

22 18 34 8 2

22 10 1l 6 1

24 16 20 22 -
¥ean 14 20,5 | 134 1.5

# These filgures do net include budwors larvse which have
fgllen in net.
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Table IV

Summary 3 Populstion Count Deta S.¥W.F.R., Manltoba

Count numbsr ! 1 2 i z ] 4
' otal |Totel]Total |Total [Totsl |Total |Total {Totel [Total flotal fotal | Total [Totel
Area live | dead| live| dead | ilve | desddisessdd parg-live | dead |pred~|pars~ jpmerad
bdwm |bdwm [larvesglervad site pud- bud- ator-~|{ slte jpupal
LA VR . . AR L3 £ LA R O T ‘A Ts N TeFstelnte . R
' & Apasy
Ay 46 1l 84 8 145 z 2 32 g 9 |toles
. ¥ :‘-’, .
o8, ok 89 59 84 19 | 2 2
ﬁ 5
‘lgiﬁﬂ 110 1 185 K 71 2 2 lapantd 1121 12
—ARENGE L
Y 84 123 2 |79 3 Apantd o1 | 12
eles
Totals 3201 2 421 | 1z |9 | 8 ‘ %ﬁ-‘i‘ 83 | 35
Wean per ' '
1acpe 6.85 «O4 8,77 «27] 7.89 «16 «0B 1.7 « T3
tormingl; -

901
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The figures listed in Tuble IIT deal only with live
larvse and sound pupse, snd do not inciude the various
other condltlions and factors psriinent to the population
counts, With this in mind, Table IV waas draswn up, and
& summery of some of the more relevant Inforamstion hes
been tebulated therein.

A complete egg count was conducted in the varlous
study aress, to obtialn an estimste of the potentisl bud-
worm populstion for 1948. The szme sampling technigue
was employed, and ell egg clusters found were resred st
the campsite until the black hsads of the emerging bud-
worm learvae were just visible. The egg cluster was then
carefully preserved in s labelled visl contdning Frehling's
gsolution. In this menner it was hoped to obtain a reilable
count of the number of fertile eggs &s compuared to the
number of unhatched eggs, and hence an cstimation of the
budworm population prior to thelr going into hibernation.

" This method proved very satisfactory in most cases, with
the young budworm lsrvas showlng up within the egg cluster
very well., However, due to insdejuste rearing facllities,
there was no emergence in some inatences snd some of

the clusters tended to shrivel. This was perhaps due to
their being subjected to unususl tempersture and humldity
o nditions.

The results of the sgg counts have beer tabulsted
in Teble V. :



Table V

Egg Count Date 8.W.F.R., Yanitoba, 1947
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Hos. of Mean No, Pean No. Hesn No. JﬁJgapnlatio
Egg Clustens of ha of un- of paresitizgd per 100
Area per area eggs per hatched egis per |terainels
cluster jeggs per |cluster
lugter
Ay 38 16.4 78 +11 47 .8
Ag blsck
spruce 14 Bé.7 1.1 5 28.8
A2 white
spruce 21 234 o 15 40.9
B, 49 20.1 12 26 82,07

With the "population per 100 terminels" svaileble

from the egg count, the figures obteined should be repres-
entutive of the budworm population golng into hibernstion.
Provided a satisisctory lervai count is obtsined in the

spring, it should be poasible to obteln an spproximate

estimate of the overwintering mortellity.

E»

The determination of the varlous parasite specles

Parssitism,

contributing to the control of the spruce budworm 1is pare-

mount to the success of thia projeet.
quantitative distribution of these psrasites and their

A knowledge of the

effectiveness against tie budworm 1s slso very essential.
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Perasites are effective against the budworm in the larval,
pupal, and egy stages. However, determinstions thus far
have been confined to only the lurval and pupal stages.
"Apparent mortslity" has been defined as the mortality

of thet particular phase of the life cyocle,while "Actual
mortality” is the mortality over the whole life cyele.

l. Larvsl parasitism.

In an endeavour to determine the parssite species
operating In the larvel stage, approximately 430 budworm
lsrvee were collected in the verious study erees, and sent
to the Winnipeg laborstory. These lurvae were reared and the
peresites obteined were Apanteles, Glypts and one Dipters sp.

As & guantitstive messure, to determine the sbundance
of lerval parasites, mass collections of approxlietely
1200 budworn lsrvee wers made in the various study areas,
prior to the appearance of psrasite cocoons in the field.
These larvae were collected, and the percentage parasitism
recordeds It 1s noteworthy that no dipterous psrasites
were found in these dlssections, which is in line with the
larval rearings where only one psrassitic fly was obtained,.
The dissections of masa collections of larvese appears to
be one of the soundest methods in the determination of
parusitism, as the majority of lervae have attained such
slze as to {acllitete the detection of purasites within
the lervae. :

It would seex that, in making these mess collections,
branches should be removed, and thst sll folilags be care-
fully examined, s»d all lsarvae obtained from this follaze
be preserved, In the past, coilections have been mede st
-rendom throughout the study sreas, snd the tendenecy has
been to gsther the largest larvas which, due to their
advenced devedPopment, sre the more easily gathered, and
unfortunately are ususlly unpsresitized.

In order to arrive :t & figure for larvsl parasitism
which would be eonsistent with that of the previous yesr,
it was declided that the percentsge peresitism obteined from
the mass collections would be disregarded. The figure used
was that obtsined from the disseciion of all 3, 4,end 5
instar lervee retained from the second and third populstion
counts, plas ety pEbevite-ecbooohs obtelhed from the setond
end third counts. It wes asswumed thet each parasite cocoon was
. fi: o)



Table VI

Larvel Dissections from Population sStudy
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presentastive of one dead budworm larvae.
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On this basis
a figure of 22,1% larval psrasitism was obtained from the
exaninstion of 507 budworm lsrvse.

Larveal parssite cocoons were collected in the various
study erees, and rearsd at the casnpsite to determine

emerzence dates.

from these reerings is shown in Table ViI.

Table VII

Rearings of Parasite Cocoons for Emergence

A summsry of the Informstion obtained

] Traea polivetea o
arasite d merged pollected rgence
Ares |specles range
A; lApanteles 2 P-VII-47 |T7-VIiI-47
Ry " 2  BS-VI-47
9-VIi-47 -
ul " 1l 12 R7-VI-47 |g.yI 11-47
Bg " 8 1 L 8= V147
By Giypta 6 2 S0-V1-4%7

2+ Pupal parasitism,

The method of determining pupsl parasitism was sisilar

to that employed the previous yesr.

¥aas collections cone

sisting of approximately 2500 budworm pupae were gathered
in the four maeln study aress, and reared at the Winnipeg
laborstory in order to determine paresite species, and to
evaluate the numericsl dlstribution of each parssite.
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The totsl pupsl par:zsitism, as computed on the basis of
these rearings, was found to uwe 37.5% with consideration
glven to sll srees in whileh the pupae were gathbered.
Itopleotis itor was responsible for 25.064 of the
mor%?fiif; and 1s beyond doubt the most izportent pupal
paresite operating in this erea. Diptcerous parasites
sooounted for 11.60% of the :mewtelity. The adults of
itoplectis conqulislitor were observed in the fleld prior
to pupation, and the Iirst emergence of the adult from
the host wes recorded on July 17. A summary of the
control schieved by pupal paresites 1s contained in Teble VIII.

Table VIII
. Pupal Paresitism S.¥.F.R. 1947

Fo. gﬁ Pupae s 4 £

Area Sample Parasitiam #| Katural Total
Ag 569 38.33 52,03 84.55
By se 1378 43.90 17.56 60,74
Bg 446 19.96 78,98 97 .83
Mean 751 3440 71,086

# These percentagzes are Dased on the number of pupse from
whioh psrasites emerged, plus the number of deadpupse
which contained unemerged parasites,

o In Ares Bl of the Spruce Woods Forest Reserve, the
number of pupae in the sample does not include those
pupae demaged by the predator, nia§§etria renicullela, Ort.
In order to obtaln an accurste es e of pupel mortality,
future collectlons should be in no way selective.
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Se Parasite Introductions.

As an Iintegral part of the nstursl control studles
in the Spruce %Woods Forest Reserve, I parasite libsrations
were made during the 1947 sesson. On June 10,

296 ?h¥tedintua fumiferanss and 482 Pseudosarcophags agfinis
were libereted. The condition of these parasites st ©

timw of liberation was reported as excellent. 4 factor
which may have a besring on pesresite distribution is wind
velocity., At the time of liberstion, there wss s north-
west wind with velocity estimeted et 3B m.p.he n

June 18, & further 57¢ Fhytodietus fumifersnse were
liberated. The condition of these parasites waes reported

88 good, and there waes a south-eéasst wind estimated at

15 m«peh. at the time of liberstion. The whits cocoons,
characteristic of the overwintering stage of P%ztaﬁiatus
were not recoversd during the 1947 season. eétection
of these parasites, thelr numerical establlshment, and
their effectiveness ageinst the spruce budworm are deserving
of more sttention in future studlesz.

F. Predatlon.

tne of the most effective predators serving ss s
natursl control factor agalnst the spruce budworm in the
SeW.F.R. during the 1947 season was the spruce follage
worm, Dioryetria renicullela. The larval development of
the follage worm closely parsllels that of the budworm,
and in the very esrly steges it is diffiocult to differentiate
the two larval species. In order to test the effectiveness
of this predator, experiments were conducted at the caupsite
uging equal numbers of follage worm snd budworm, which, in
one caase, were provided with spruce terminals on which to
feed, end, in snother case, using the sems numbers cof larvae
but providing them with no food. The results obtelned
were very disappeinting ss rearing feciiities proved to
be inadequate.

Ovgervetions in the field indleste that budworm
pupate somewhat esrlier than the predstor, and 1t was the
period just after budworm pupation and prior to the pupstlion
of the folisge worm that the zreatest damsze was spparently
produced. The {olisge worm spins a loose, sliken cocoon
partly @nsloain% the budworm pupa. On some terminals 1t
was evident that ss macy as four budworm pupee were osten
by the ssme follage worm before pupatlion,
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A collection of budworm lasrvas whleh appeared
to be disvased, were sent to Dr. K. CGreham, at the
Sault Ste. Yarle Lavorastory for examination. WwWith
the posslbility of dlisease orgsnisms essuning sn in-
ereasingly important role ln the control of budwora,
future coilectlons of budworm larvee should perhsps
be more widesprsad to obtain s more representative
pleture of dlsease orgenisms et work. The inciusion
of budworm pupse for discase detectlon may be of furiher
asslstsnce in determining natursel control factors which
could be used sgsinst the budworm in this particular
stage of development.

He Population Reduction « R.¥.F.R. 1947

In en sndeavour to sscertaln the varlous fsctors
contributing te the control of the spruece Madworm, and
the degrees of control produced by each factor, an
attempt has Leen made to correlate populstlon count dstas
with that of the contrelling factors. The first popul~
atlon count revesled 06.89 lsrvae per 1lU0 terainslis as
compared to 2.04 obisined on the second count, Hence,
for purposes of indicating population reduction, the
filgzures obtzined Irom the second count have Lsen uaed as
the initisl population. A plsusible explanstion for the
smell population obtained on the first count msy be that
this count was initleted somewhat earller in 1947, and
that budworm devslopment was retarded as compared to the
previous year, lence, many of the younyg larvae may have
still been in thelr cverwintering hivernsculse which made
thelr detection very difficult.

The budworm populatlion dropped from an initisl number
of 9.04 lervae per 100 terminels (when lsrvae wers in
the second and third Iinstsrs) to l.1 st the end of pupetion,
which represents s decl.ue of 88.2%4. Larval parssitism,
a8 determined {rom dlssectlions sxnd parasite cocoons tsken
during counts averaged 22.1%. Pupsl persszitism wes deter-
mined as V.58 frowm rearings.
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Based on the originel population of 9.04 larvae
per 100 terminals, the relative moriality caused by
verious factors was s followss

dead, diseased,and predatorized 18.89

larvsl parasites 19.24
pupal parasites Tel%
unknown causes 49.1%

Tiids is 1llustrated graphicsally in Fig. 2.

The only larval parasites obtained from dissections
and rearings during 1947 were:-

ipanteles fumifersnse (Vier)
§§zg§a fumiferanae (Vier)
The pupeal parssites obtalned from rearings of

pupae at the Winnipeg Leboratory are listed below in
order of abundance:

gzmsnoetara

1toplectis conguisitor (Say)
Phaeozene s SEF%@I&; {Cress)
Amblymerus verdlter (Nort)
Ps Eﬁa Bapus tortricls (Br.)
§ra¢§i§§r§a

caggsiln&ue (Cwfd.)

m—

= tegu: i 11 (wil14 )
adremyla saunders d ston
g‘ﬁiﬁ:fﬁ'ﬁﬁ"m (Aldrich)

Phryxe peccosensis (Townsend)
Tmorills pyste (Walker)

I Revised Populatlion Data S.%.F.R. 1948

in order thst dats from successive years might be
as consiatent as possible, the dats from the 1946 project
was revised to conform with that of 1947. In this regard,
in compiling the dats, those larvae which were found in
the pruning net were omitted so as to conform with the
1947 deta. A summary of the revised déte is presented in
tebular form in Teble IX.
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The population reduetion zrsph wss revised, and
the "sotual Mortalily"® was plotted rather than the
"appperent Mortality" es shown on Page 134 of the 1948
Annusl Techniecel Report, Winnipeg Laboratory. On the
basis of celeulstiona used in 184%, the varlous factors
sontributed to the 1246 deciline as follows:

dead, diseased snd predatorized 16%

lerval parasites 26 .94
pupal perasites 6.9%
unknown causes 41.1%

The populetion reduction is depicted graphlcally
in Pigure &. i

In an endeavour to determine the relatlionship of
other insect species to spruce budworm, a nuaber of
insect specles obtained in the Spruce ¥Woods Forest
‘Reserve 1n 1946 were seni to ¥r. . Stuart Walley for
identificstion.

The following 1s @ list of the identiflications and
Mr., Wulley's comments on each:

1.» Cremastus sp. nesr epagoges Cush. The latter
species has not been reporte¥ TFEVIOUsly as a perasilte
of spruce budworm, but 1t hss been reported {rom ths
rels ted host Archips cerasivorana.

Lot Apenteles sp. Specles neome unavailabl§ for
this unique males LIn some respects 1t is near A.polychrosides.
Vier. rather than A, fumifersnae.

3. Attrsctodes sp., Habits unknown but probebly

& parasite of Diplera.

4. ¥eteorus vulgaris. A common parsslite of various
specles of cutwomms perteining to the family Phalaenidae.

e Pemphredon sp. Wesps of thls genus nest in
decaying wood, end provision their nests with aphlds as

food for the larvae.,
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6. Smicroplectrus velox wly., Hoat sawflies of
the jenus Pachynematus.

T Sgh&x 8D

8 Podalonis spe Akembers of this genus and the

proceding nesl Lnu Lhe ground, smud provision their burrows
with ecterpllilesrs of various kinds,

J. Btetistical snalysis of Data.

The population data eccumulated during 1946 and
1947 wss subjected to stetisticel treatment, in &n effort
to determine the sdequacy of the sumpling technigues
sxmployed, as setisfactory methods of astimeting popul-
atlons Is essentisl to the success of ths project.

To obtein & measure of ithe variabiiity between
repgliceilons, the iarvel counts from the three aress wers
subjected to anslysis of variesnce. In this anaglysis,
inter-tree variance was tested against intra-iree variance.,
It was recsoned that, if thse former were gigniflcantly
bipher than the istter, the duplicate ssmples from each
tree could be regerded as a £ood estics te of individual
tres populatlons.

fiue analysls of veriance for iLhe three ersas in
1946 and 1947 are contsined in Ysble X.

it was found theti, for ires 42 in 1946, the inter-
tree veriauliliy wes significently higher then intra-tree
variavility, wut this wes not the easse in the rems ining
areas Ay end bie. In 1947 the difference wes highly
signlilcant rof ereas 7 snd A_, while aree Al agsin fell
below the xiniauu required l1ev8l, The fact thet satise
factory results were obtsined in three out of six sets of
data would incicate thet the seampling method is not far

# These specimens were chtained from the 1948 budworm
lerval resrings, while ths remainder were colleatsd
88 niults,.



Table 1IX

Populstion Count D=zta, S.¥W.F.R., 1948

| Count 2 s 4
Ares Total Totsl Total Total Total Total Total Totsl
Ilira dead iive dead live dead live | _ deed
- . ' " pgpas '5153;23"“ g'$§£ﬁ¢ t pupae
A 208 22 239 5 8s 3 80 28
Ag ' _
Plack 7% 1s 26 25 2 20 1l
|spruce
=N
whlte 255 7 149 45 4 46 31
J8pruce
k ‘
1 334 5 129 4 79 13
- .
Total 864 9 548 9 234 22 146 &7
‘¥esn per . | ,
}.% 18!9 1»01 11531 .18 “8? c‘& 5:“ 10‘0

S



Table X

Ares Al -~ 1846

114

8.8, D.Fo | Vars F. 5% 14
Trees §AC e 5 18 2.3 2,62 3.90
Counts 1182 3 S04
nteraction 1584 15 7105,6
ithin Trecs 1452 24 80,5
Total 47
Area By - 1946
S.8. D.Pe Var, F 5‘ l‘
Trees 626 & 105‘6 1.9} 2.68 3.90
Counts 2419 & 806,32 ' '
nteraction 8g8 ib5 558 <
ithin Mrees | 1426 24 (B5.285
Total 47
Area Ag - 1946
Se8. DeFe Var, F 5% 1g
Trees 2130.1 11 103,86 | 10.% 1,99 2.64
Counts 1686,2 3 562.,1
ntersction | 8535.7 33 (76.8
‘ithin Tress 855,85 48 17.87
Total 95




Table X (continued)

Area Ay - 1947

120

Be8e DaF. Var. ¥ 5% l‘
Trees 108.7 B 2l.14 1.%34¢ 2.62 .90
Counts 612.5 3 204.,5
Intersctio 2569 15 - 284.6
Within Tre E78.5 24 15,7
Total 4%
Ares Ftl - 1047
5.8, D.F. Var. F. 5% 1%
Tre6s 202 5 40.4 Ea 35 2,62 Ze 90
Counts 3 3 11.8
Intersction] 188 - 186 138
¥ithin tre 297 24 12.4
Total 47
S.s; B'?i Yar, P. 55 lx
Traes G8E.8 11 82.1 2454 1.99 2.84
Counts T04.5 3 234.8
Interaction} 1219.2 3T . 36.9
Within treepll7u .5 48 L B444
TPotal 95
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below the level thst could be considersed adequate. Area Ap
gave good results in 1946 and 1947, showing that, for
conditions preveiling there, relisvle populsiion estizetes
were being obtained. Evidently in srsas A, and B; cond-
itions were such that sample uethods should be modified,
probably by inereasing the number or size of replications,
or the number of irees ssupled. In view of results on
larval behsviour beling obtained at Ssult Ste. Marle,
unless semples were tsken under simller con?itions of
light, exposure,snd temperature, the varisbllity bLetween
samples would tend to be ineressed.

Another cheock wes based on the mssumption that there
should be a significant correlestion betwesn successive
counts made on the samse trees throughout e seasson, In
this respect, correlstion coefficients vetwsee: successive
counts were determined for the three arsas combined, For
example, for each individuel tree the larval populations
for the lst and 2nd counts were considered ss pairsed
velues. Thus, for the thres areas for the lst and 2nd
counts we hsve 24 psired values from 24 trees, The scme
ressoning was spplled to the correlation between the 2nd
and Ird counts and the Ird and 4th counts.

The correleotion coefficients of the larvel counts
and thelr s.gnificance aere indicated in Table YII.

Table XII
Correlation| "E" b Y
Counts | Yesr |Coefficient jvalue poin point |significance
1 & 21946 « 555 Z.11 2,07 2.82 good
8 & 31946 588 318 2,07 2.88 good
1 & 81947 «191 »918 2,07 2.82 nil
B & 311947 +388 1 1.9% 2.07 £.82 nil
3 & 4 ]1947 353 197 2.0% 2.82 nil




All correlation coefficients obtelned for 1948
were signilicant, ssowing theat individusl tree popule
atlons from count to count wers definitely reiated.
The correlustlion cue lleclants obisined .n 1947 were not
significent, Here agsin, differences in wsather conde-
itlons on suecegsive counts, lurvei migrstion or other
factors mey heve asused the poor corrsistion,

On the whole, 1t would seem that the method of
populetion estise tes employed ammy pe expected to glve
#00d raesults by increasing the numbser of trees sempled,
or the number snd slee of the replicstions. Inasmuch as
the work involved 1s most time consuming, the vest plan
would seem to be to reduce the number of ssmpling sreas
and incressze the intenslty of szempling in each.

He 3Summary of Ngtural Control Fectora.

Inssmuch sa the factors contributing to overwintering
mortality ere diffleult to determine, ithe logicsl starting
point in the assvssment of n:tural control (sctors operat-
Ing eraingt the spruce vuldworm is with the first asppearance
of Zervae in lhe spring. VYesther conditions probeoly have
8 troesendous bearing on populstion trends throughout the
11fe eycle, snd more specifically when the young larvae
firat leave their hibernaculae In the spring, snd sre
subjected to extreme tempsralure fluctuations. Proast
demage wss nol as severe ss in the previous year. New
terainsl growti progressed favourably, and in most instances
segmed to provide smple food for the spruse budweorm through-
out the larvel feedlng poriod. Purasites and predztors
were rosporsible for veryling degrees o moriality through-
out the ressrve, snd dlsease orgsnlams, althougzh not
particulardy prevaient at the present time, may Le looked
to In the [Juture es the cutstanding contrel fsctor in an
srea of this nszture,

A regune of the factors contributing to budworm
mortelltly in 1547, and the relstive effectiveness of each,
ere listed Lelows



Apparent HMortslity

Larvel parasitism - 22.1%
Pupal paresitism 1  37.58

.

Lotual &ertalitz

Lerval parsditism : 19,.8%
Dead, disessed and

predatoriged t 12.8%
Pupal psresitism 7el%:
Unknown 1 49.1%

Of the 88.2%4 decline in the budworm population
from the initlsl to the final count, 49,1% was found
to be dus to unknown cavnses. It will be of interest
to observe the effect whisch introduced parssites might
have on reducing this unknown, A large portion of this
unknown 1ls probsbly due to environmentsl factors such
as westher, frost damace, etc., which, up to the present
time, have bLeen difficult to spportion,

Physical factors such as light, tempersture, humidity,
etc, probably have sn influence on budworm movements through-
out the larval perlod, snd msy affect the ameccursoy of saapling
technique currently being used. The determination of the
effestiveness of natural control factors 1s dependent on
the sccurate eveluatlon of populstion levels, and hence
adequate sampling techniques sre essential on & project
of this nature. .
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A+ Introduction.

The lareh sawfly (Pristiphors erighsenii Htg.),
still remains the major pest in ores areas of

the three prairie provinces. Further efforts to learn
more sbout this insect, and means of eontrolling it,

are discusaed in this report. Natursl control, rather
than insecticide control, sppears to be more satisfactory,
while water-level flustuations as & means of control were
also tested. Throughout this report, Riding Mountain
National Park will be referred to ss R.HM.N.P.

3.» Digtyribution.

Reports of this insect have been received by the
Wimipeg laeboratory from e greater srea in 1947 then in
1946, The most westerly area, from which ssmples of larch
sawfly have been received, wes st Blig River Forest Reserve,
Saskatchewan. The northern limit in Msnitobs from which
ssmples have been received was at Leke Barrington, being
north of 87° latitude. No reports of thls insect have
been received from Albertas.

Sawfly wes distributed generally throughout southern
Manitoba, wherever tamarasck oecurred. In the south-eaast
portion of the province, defoliastion varied from medium
to heevy. GOenerelly, where dry swamp conditions prevail,
infestations were found to be declining. An example of
the opposite effect was found et Vassar. Here a swamp
was very wet, end the infestation was quite heavy., 8Sandi-
lands Forest Reaerve was lightly to moderately infested.
Swamps containing larch around Lec du Bonnet were from moder-
ately to heavily infested. Defclistion in the interlake ares
remasined sbout the same s2 in 1946, that 1s, from moderate
to heavy. Infestatione within R.M.N.P, were about the same
as in 1946, ¥ile 7, Norgate Road, and Mile 13 Audy Lake
Road, were the srees of hesviest defelistion. The westemmn
portion of the park was not es extensively sampled as in
1946, 1.e. only 6 aress were sampled in 1947, as compared
with 17 in 1946, Larch stands in the Duck Mountain Forest
Reserve were heavily infested, particulerly in the northem



128

portion between Renwer snd Sclater. Weakensd trees and
poor folliage development were recorded there. In the
eastern portion of the Porcupine Forest Reserve, more
severe infestations were reported in 1947 than in 1946.

A speclal lareh sewfly survey was condieted in
Ssskatchewan to determine the extent of defoliation and
mortality of tamarack. It was found that sawfly defollations
decressed in intensity in a westerly direction, and that the
aversge defolliution of tamarsek in eestern Sasketchewan was
lower then in western Manitobs.

C. Sample Plots.

i. Permenent ssmple trces.

The final statistical ssmpling of the population of
laroh sawfly cocoons was completed in the permsnent sample
trees established for this purpose in 1944. The exact
lccation of these trees at Mile 7, Norgate Rd., Mile 17,
Lake Audy Rd., Golf Course and Riverton, Manitoba, are
given in the 1944 Annuel Teshniecsl report., The seme method
of cocoon sampling wes condusted as in 1946, (See:

M. L. Prebble ~ Sampling studies of the European Spruce
Sewfly in esstern Canada. Transactions of the Royal
Soclety of Canada, 3rd series, Sec. V Vol. XXXVII, 1943).

Sampling in 2947 was done cover four one foot sguare
areas under esch tree. A square frame of this asize,
(made of wood) was set down to mark the aree for sampling,
&nd the sample was secured by cutting the moss with a hay
knife around the border of the wooden frame. Sampies were
taken disgonel to the 4-1 corner of each astake, (1944, 1-2
cornerj 1945, 2-3 corner, 1946, 3~4 corner). The cover
(usually moss) wss removed a handful at & time, placed on
a 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 classifications; new sound,
deatroyed by mice, miscellaneous (includes parasitiszed
and dead), end 0ld sound = which were apparently sound
cocoons formed prior to 1947. 014 sound cocoons were
distingulished by the darker coclour of the coceoon,
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All cogoons found in these foet square samples
were tabulated. The average depth and constituents
of ground cover from the surface toc the minersl soil
were recorded. The general condition and current defol-
istion were glsoc noted.

The following tabulstions give the dsts obtained from
ssmpling of the permenent sample treses at R.M.N.P. mnd
Riverton. It should be noted that at Mile 7, Nergate Rd.,
stakes A and C under Tree No., 4, stake A under Tres No. 7,
stakes B and ¢ under Tree No. 9, stakes 4, B, C and D,
under Tree No. 11, arse all overtopped by follage from
nearby tamarsck, Hence these samples mey contsln cosoons
from other trees. »



umnary of LARCH SAUFLY STATISTICAL STUDY
TABLE I{pﬂ?ﬁ an}s 39@7 i ¥L

1

- {Permanent Sample Trees)

~ Riverton, Manitoua.
Tree i- Steke _
Condiltion of Tree lgff%ﬁ epihjCover Po.sture ge: ousedillac d
Ko. l/l§’a ins. , 0 oun
1-319 |[Follsge partly shed, Hsalthy. rnggr@&ﬂ 4" |Moss |moist | B 12 8 0.
' . ' ) ' T IWMoss H ' ' ™
£2.-320101d curled tips, follege shed. " or gress | moist 1 4 11 1
I-%21{Follsege shed, tree heslthy. " 5/4fgrass | dry 2 2 Q| o
4~-322 |{Some curled tips, heslthy. " Z* lmoss | dsmp 1 19 0 2
5=323{Polisge nearly all shed, heslthy. " 13" Imoss | demp 12§ 77 @ ¢
moss
8-324 Huglthy, curled tipe present. " 27 32555& damp o 0 0 | 4]
7-325 | Rearly defollated, tree healthy. " l%“'graas dsmp o o
8-326|Curle d tips present, healthy. " 9" |moss | moist 12126 | 4 | 0
9~ 327 | Healthy - defoliation complete. " 4" |moss | damp 4} 27 0 0
6a8 ‘
10-328|Tree healthy and follasge shed. " 2" §rma,a damp 4] 14 0 ¢
11-329|Foliege ahed, meny curied tips. " 3/4% grass | damp 0 0 o 0
12-330{Henlthy, foliasge shed. " x moss | demp 6 3s1 7 Q
TOTAL 49 328 27 3
# Folisge had been shed when these irses were exsmined.
4
e

{




Table I {Part two)
Riverton {(continued) '
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TABLE 11

(Pacrc one)

summery of LARCH SawFLY sTaTISTICAL STUDY

gii ?, ﬁﬂr& tﬁ E&. ﬁ-ﬁ&ﬂ!!’
“Free

Condition of Tree

:

Xo. Sound
3-201 [Poliege production poor, tree inm g, % o190 5
2-302 lost branches vold of follsge. » 6] o } o 3
3-203 | Poor; foliasge poor snd scarce 2 .3 0 4
#4~1472 | Nearly desd. Polisge slong trunk waf, 1/16 2 5 o 1
5~-1485 | Falir. Follage production geood. 1/18 o | o .0 g
‘ -6—149&_ Tree dead. Ko foliage. - o 0 gN e
271499 | Falr.Follags poor and sperse. 1/1¢ 6 0 ) 0o
8-81 Nearly desd. Feliage mr.g%lmfﬁsw, - 0 o o] o
#9-304 Jeod. Foliage geod. i/16 5 1 0 4
g x % 3. PoUr- P 0o 4o R Lgel s -
10-308 | on 1eafless branches.Condition posr.-J 1/18 _3' i o 2
211-49 |Fair. Poliage fair. 1/1é 5 o) of 3
12-308 |[Pair. Foliage poor. 2/16 4| =] o] o
Totals n| &) of s0
# Some stakes ovsrlepped by follage of neighbouring treea,.
-
g

{ N




Table 1I (Psrt tsa)
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» ?ﬁ%&g«‘*l £§art»ﬁai A o

- {?emmmt Sampls Mn}

| g:‘ i " Condition of Tree | %ig%f&:g? cw#* Mo ﬁ;nﬁi ,-tiu ﬁaﬁaﬂ
1-318 |(Polisge good, but not regular. 1/’16‘ ¢ PO 2 o
338 |Lower terminals had no foliage. 1/18] 13 o 0
Gelf Couras, 3-217 |Folisge good, but segond growth. 118} 3 “;1; [
R. %. B. P. 4-318 | Not healthy. 2/16] 1 |3
Total 16 3
1-307 !_rm-, follage fair. 6/16 1 °
2-308 |[Fair, folliage poor. 15/ 3§, 0 0
M., 13 3-309 [Fair, follage fair. 5/16] 4 ) 0
Audy Leke Rd., 4-310 [oood, follsge medium. 6/18 4 0
R. M. H. P.  5-211 [Pair, folisge poor 5/16 lo | o
6-312 |aood, follsge fair 418 o | o
8-313 air, poor follage 14/16 (5] 0
T 6-314 [Pair, follage fair ["ene| e | o
| 7 | o
—
S




Table 1i1 {(Part tuo)

{continued) LARCH SarPLY 3‘1‘3@15‘3‘16& STUDY - 1947 (Permsnent Sample Trees) Golf §ma, RMNP, Mi, 3.5 mﬁ; Lake Rd., m
Stake B - Etake C H- — “Etoke D
M : o ~ , ve
¥olsture [T ause&gisms{} eptiCover folsture gggﬁkwseé gi.sésgwéi‘eptb;{:m?gar ¥ois mrx!% diou
fmoist |3 o of afl 2 F®= Tt | 0] 0] o e oy moist 0
ﬁgist oo ol 1§ 4 érgfgt molst | 2! 8 1 1 moist
1 moss dry 4 0 1 0 2 | moss dary 1 1 ol o} h molst
, | if
ER 54 L IPTYOR 1 |2 1] ol ¢ [aie T o 1] ol o 8 & molst
6 | 1 2| 2 ¢l 1 2] 2 o | o] e
3 LT et 2] o] o] oll 3 grass| moist | o] o] ol 1 of ol o o
Bb $oes mcist b3 o 0 1l !g; ; i g| molst B 3 2 0} 1 ¥ 1l o Q
2 &am:: wet ) ) ) 2 & 5 gl et 0 4] ol = 2 9‘ 0 1 |
1 Pass| "o 1 01 © 4 of of 1 2 o o] o
& grass| molst | 1 ol o 0 ol o] o ) 0 of 1
2 |grasa| "0t | 1 | O 18] ofo] ol o] of 2
2 |omsf "¢ |° ]| © s| o] o 1 o o] o] o
i grass moist | 3 & | ¢ ] 4] ﬁ o ) § Q o
4 | o 2| 2| o sf 1] 2| o 4




TABLE ¥V

Summary of Suipling on Permanent 3Ssmpls Trees,

Ko. | No. of Cocoons per sguare foot,
of 3q. rtg _
Treeas of New 0ld Total

Loeatlon Samples| Sound Sound Sound Housed Mize.
%
B | GOLL Course | 4 ié 1.7% 1.0 2.75 0.90 0.85
-
8
wd
-
=
o | ¥l . 7TEorgate i2 48 2.8 1.0 Sa2 1.1 «01
2
3
®lui, 13
&1 audy Leke Ra} 8 32 1.75 0.75 2.50 0.12 0
b
wd
o«

Riverton ig 48 2.2 0.89 4.09 17.1 1.5

of

4




The results of sampling over the four years are
shown in the following tabulation.

=

Table VI
Wo. of [ Ko, of New Sound Cocoons peF 8g. Tt
AREA trees 1944 1945 1946 1047
o
iverton, Manitobe | 128 14.4 10.10 4l 3.2
1.7, Norgate Rd., - |
MK Pe | is 8.1 4.9 0«54 2.2
1f Courss, RMNP. 4 18.0 - 740 Osd4 1,78
udy Lk., Ml.lS,
ReMeNoPo 8 1.1 1.6 Ze43 1.78

There is evidence in the above table of graduslly
declining or more or less stationary populstions over
the four ysar period. Inassuch as these stands are
typical of many of the sress attacked at the beginning
of the ocurrent outbreak, it is probable that siailer
conditions prevail throughout much of the original
infestation,

8, Stetisticel analysis.

The data from two areas, ¥ile 7, Norgate Rdi., end
Riverton, Manitoba, were subjected to stetisticel snalysis
to compsre the sampling method,ss applied to the lareh
sawfly, with Dr. Prebble's results on the Eurcpean apruce
sawfly. 8tatistical tests were aeppllied to sound cocoons
only. Different terrsins provided varisble 'moused' cocoon
numbers, l.e. in moist samples no socoons destroyed by mice
were found while in a dry semple there was often s cache of
moused cosoons found. The recognition of 'old sound!

cocoons was not sufficiently accurate for use in this analysis.

The first snelysis wes to determine the stendard
deviations and coefficient of variability of the ssmples,

taken singly and then pooling the sub-semples into one large

sample for eamch tree.




Table VII
Populaetion date in terms of Cocoon Density per 1 sg. ft. sample. E
AREA Year 1944 1945 1046 1947
Mean 2% 13.9% 10,10 404 3481
B+Dux 10.44 Te49 4,08 %.80
Riverton coeff .var 75% 75% 1014 112%
S.K.% 1.51 1,08 0.59 0.52
Meanx 8.17 4.96 Q.54 2.19
8.Dex 9.00 5&8‘7 0.85 2.18
Korgate Rd. coeff .var 1108 106% 1874 98%
S+EeX 1.30 0.76 0.183 C.21
Table VIII
Population data in terms of Cocoon Density psr four sqguare fis
sample.
AREA 1944 1945 19486 1947
Mean % 55.98 | 40.42 16.17 | 12.83
S8.Dex - 15.88 16,63 8.62 3.99
Riverton coeff.varl 27% 264 254 14
S.E.X 4.42 3.07 1.68 1.18
Mean X 22.66 19483 2.17 8.78
Norgate Rd. BeDex 8.51 758 1.38 2.56
coeff.varfe 264 38% 64% 294
SJEX 2.46 2.18 0440 0.74
2 g
BeDex = Bxh = (%)
| | -1 Coefficient SsDex
variability * 100 X

BsBex »

SaDex

Re 48
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Another anel ysis was msde to determine the
varlabllity beiween tree¢s and within trees of the
populatlion within o stend. The inter-trees varieblliity
must be less than intra-tree variabllity to be of vaiue
in determining acourately the populstion in thst area.
The following tavuletion indicetes the comparison of
the intra and inter~tres variabllity.

Table IX

Variance snalysis of Intra and Inter-tree Varlabllity
in Cocoon Density at Riverton and Norgate Road.

: Inter-tree [Ntre-troe Wean Wo.
AREA Year variance |variance Fa Locoons per
sample
1944 233 71 3.281 14
19485 113 &9 2.897 10.1
Elverton 1946 32 ig 2.886 4.0
‘ 1347 16 18 14338 3.8
1944 77 823 0.987 8.1
1648 57 . i9 3400 4.9
Horgate Rd.] 1946 £ «53 SeT7 O«54
1947 6.5 4.1 1.58 2.2

The formulse used grey

P= Inter-tree varisnce

fnﬁra- 52‘08 Vari ance

5% point 2.06; 1% point 2.78

T.5.8. « & x8 - (_&_}_{)9

8.8. = é iﬂ(;. $ Xn 3t Xo + Xa )2 (£x82
4 48

48
3.8.within treeas - éi 112 - éllgigp * gg;x_;gﬂznzagg




It was determined how many samples are sctually
required to express the definition of mesns within 8%
of the population means, The following tabulation indicates
the number of units required per year per ares, on the basis
of the population recorded,



Table X

Number of sample units required for definition
of Means within 5% of population mesns.

Samples of Sound GCocoons
AREA 1944 1945 1946 1947
Riverton 889 898 1600 5625
Norgate Rd. P 2085 1806 1892 1529
Table X1

Number of 4 ft. square sample units required for
definition of Mean within 5% of populstion Mesn.

NKumber ol Trees .

AREA 1944 1945 1948 | 1947
Riverton 119 111 197 1586
Norgate Rd. 108 231 652 128

Generally speaking, the cocoon populstion densities
were compsrable for the two areas. When the four square
foot sub-samples for each tree were pooled to form units
of four square feet, the standard deviatlons snd co-
efficients of veriebility were somewhat lower than those
recorded by Dr. Prebble on the European spruce sawfly.
Considering each sub-ssmple as s separste unit, however,
the coefficients of varlability of lsrch seswfly samples
were appreciably higher than that recorded for the spruce
sawily. HNevertheless, snalysis of veriance of the elight
trials over the two areas for four years showed that, in
five trials the intra-tres varience wss significratly
lower than inter-tree verisnce. (See table No.IX). At
Norgate Road, R.M.N.P., the significance deersased directly
with the deli8lty of cocoon populations, but such wss not
the case at Riverton. In the former area, the ground
cover was ¢ven, shallow and moist to wet, while in the
latter erea the ground cover was very uneven, often with
deep moss and was moist to dry.



to year, groups of trees Iin four areas
metal tays and white paint.
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Desplte the lack of significent differences between
intre~ and inter-tree verlability in three trials, it was
felt that there were distinct adventages to teking a number
of sub samplcs per tree, pooling and regarding the: as
single four square foot units.

S¢ Permenent sample plots.

As s means of recording esawfly defollation from year

of these trees was estimated in 16ths.

In the %hiteshell Forest Reaerve,
sanple plots were established 1in 1947.

werse merked with
Each yeer visual defollation

slx new permanent
Indications during

the pest two years are that the infestation is inercesing.
'y estaclishing these new plots, it should be possible to
follow the effeats of inereasing sewfly attacks on the larch.

Records have vesn kept for seven consesuiive years,
and the following summary l1s in the form of s histery of
larech defollation from 13941 to 1947 in R.¥M.N.P.

TAZLE XII

Table of Plot Defeolianticns

(Average defolistion in %)
Flot Ruaoe 1 —— Years
No| Location of Flots) of [1sal104d10ezhoed Nods hose fioar |
1 |Mi.13 Lk.audy Rd. | 51 | 35.0 18.1 6.§ 16,4 15.1] 41.9 46.7 |
£ |Mi. 7 Norgats Rd. 50 12.6 73.1 51.8 92. s&.g &&21 43.o§
3 | Golf Course 19 6.4 B.4 1.9 0. 0.q 0.3Y 0.1
4 |Vasapaming Twnsite | 15 B8.J 78.7T% 71.6 22.

sa.e| 4.7 27.0 |

T ¥ L]
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A significant feature in the above table was the
consistently low defolistion in the Golf Course area. It
apzears that there is some factor that keeps the defoll-
etion at such & low percentage. MNoarby areas are mach more
defoliated, This Golf Course is not isolated by any natural
features. Efforts should be made to investigate this fact
in thet it may lesd to the discovery of some new influence
not previously studled. -

A summary of the 4 plots wes very similar to the
summary in the 1946 Annual Teshnical Report. The major
difference being that though defoliastion deoreased slightly,
4 more trees were recorded ss dead at Mile 7 Norgate Road.
'In no other eres was tree mortality recorded in 1947.

/s

D. DRatursl Control.
1. Mass collections.

A series of colleations of 'new sound' cocoons was
made for dissections and rsearings, to determine parazitism.
An attempt was made to ssmple Manitobe as thoroughly as
possible in north-south and east-west directions, and to
sample the more heavily infested portion of Saskatchewan.

Collected cocoons were layered in moist moss within
soreened wooden frames and placed in ths Univeraity root
cellar until they were dissscted in November. All cocoons
solleocted Auring 1947 are tabulated in Table 1%, o3 to
number, place of ollection and disposition of each frame.,
Ho cocoons were sent to other laboratories this year, since
the visbility of the parasite egzs found in sewfly larvae
in 1948 was too low to De of appreciable use. The continu-
ation of the water-level experiment required 5,500 cocoons
again in 1947. A total of 2485 eocoons have been dlssected
for parssitism. The remainder were left in the root cellsr
for winter resrings and dissections.



Table 13

Cocoons Collegted in 1947
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a«z§:§§¢a Loeality g:;:ﬁ:tgg&%g;WZ Qitgasitian
o 17 Pas, Manitcba 1l 200 nnipeg Laboratory
:z. 18 Movre, Msnitoba 1 200 ratitogtle
\ugs 18 owsman, Manitoba | 1 150 " "
Aug. 19 Renwer, Manitoba 1 300 ’ .
ugs 19 Cowsn, Hanitoba 1 150 ® "
uge 20 Hudson Bay, Sask. i 200 » "
Aug. R0 ifell Pines, Sask. 1 200 " "
Aug., 21 Pelly, Sask. 1 200 " "
Aungs 232 Birdtail Valley,R.M«N.P} 1 1560 h "
Aug. 26 Ppadge Lake, Sask, 1 200 # "
j8ept.: 8 FLirlpool Lake,R.M.N.Psf B 300 A ¥
Sept. ®  [P.OJ¥. Rd., RM.N.P. 1 500 " "
Sept. 9  [M1.,13 Audy Lk. Rd.RaNP | 1 200 " "
Sept. 9  [Mi.145 Dauphin RA.RMEP | 1 200 " "
Sept. ©  [M1.7 Norgate Rd. RMNP | 1 200 " .
Oot.1b Whirlpool Lake,RMNP 10 00 %gg%:§t§arf swamps |
Oot.16 Whirlpool Leke,RMNP 9 200 Used in ;xparigcat f
Oct. 8 |Riverton, Manitoba 1 200 %’;:.g?tg%%%ﬁ&an
Kov. § Whitcshell Forest Res. | 1 800 " "
Nov. B Seddon's Corner, Men., | 1 200 * .
Nov. 7 Sandilends Forest Res. | 1 200 * "

!
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8. Larvel dissections.

A total of 2425 accoons [rom 10 different points in
Manitoba end 4 points in eastern S:sketchewan were dissected.
Larvae in the cocoons were axamina? figdpﬁrnaéziam by nd
Mesoleius aulicus and Bessa harvey or disesse a
fungus, The date obtalned are rusa%dcd in Tabls 1l4.

A table showing the sress within R.M.H.P. with their
respective data was forued. Bee Table 15.

in effort was made to diaseot larger samples than those
used in 1946, R.M.N.P. was not as thoroughly sampled ss in
1946, The high mortality due to fungus found at Riverton
in previous yem s was not evident in 1947. This will be
discusased later.



Table 14
Disssction Table for Msnitoba and Ssskatchewsn
0e0f Total Net tine
Areas s _ ol =
otad] portslityl 1947 | 1946
Sandilends For.Res.ManJ 100 | 1 o 3 0 4 4 o
Whiteshsll For.Res.Mand %00 5 g 11 25 21 8 -1
Riverton, ¥an., = 175 14 & 56 0 43 43 33
¥orth of 53//,¥an. s# 100 0 o ° 1 1 © 31
Hudson Bay Jot, Sask. | 100 2 1 1 0 4 4 no ‘'disseq
Tall Pinesz, Sask. 100 1 Q ;] 0 1 i o
Novra, ¥anitoba 100 3 0 0 550 58 3 .
Bowsman, Man. 75 0 0 ¢ 8 ol ¢ P
Pelly, Sask. 100 25 8 +} 4 36 32 »
¥adge lLaite, Sask. 100 i 0 i 4 € £ "
Renwar, ¥an. £ 100 2 i 0 10 13 3 2
Duek Mitn.For.Res.Men.#d 100 { 16 10 1 16 43 27 9
Riding M.R.P., Man. 8%5 | 118 85 87 17 2.7 0.5 16.1
Total 2436 | 182 B4 183 145
Hean 173 13 4 11 10,5 . 13.;5‘ 8.9
- A : i
# This high mumber be due to the long and poor storage.
#» This erea is some miles south of The Pas slong the highwsey.
#f This area referred to in 1946 as Mi. 254 Dauphin-Swsn River highway.
> This ares referred to ss Cewsn in the text.
sy
N
o=




Table 15

Disseation Table for R.H.N.P.

RG.oT _ TOTEL Net # moértai-
E&mﬂ Wibgus & % ity due to
Ares ssects larvu iaanmdpertality parasites
Birdtalil Valley 100 19 b 1 ig 3B 23
¥i,32 P.OJW. Rd. 200 45 9 0 0 27 27
¥i. 145 Deuphin R4, 100 2 1 1 i1 10
jHi. 13 Audy LK. Rd. 100 O 0 0 9] a2
Whirlpool Lake 200 26 9 17 1 £6.5 26
¥i. 7 Rorgate Rd. 178 18 2 48 2 40 38.8
Total 878 115 25 87 16
¥ean 148 19 4 11 2.8 22.85 20.8
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(a) Parasitism.

i, Parasitims by Mesoleius sullcus. 4 widespread
distribution of this perasite csn b6 Observed upon exam-
ining Table l4. It i perhaps significaent that Mesolelus
was not found at Bowsmsn and The Pas, Manitoba 3§EBEEEE'f
the samples dissected were not of sufflclent size to rule
out the possibllity of the parasite's presence. Gensrally,
the highest parasitism by Mesoleius was recorded in those
regions where the present outbresx is supposed to have
originated, 1i.e. Riverton, Pelly and R.M.H.P. Without
exception, perasitism by Mesolsius wes low in eastern
Hanitoba (Sandilends Forest Heserve, wWhiteshell Forest
Reserve and Sedden'’s Cormer) regardless of the age of
the larch sewfly infestations at these points,

New relessez of this parasite have been made at two
points within R.M.N.P. (see Table 19) Until 1947 there
were no releases of this perssite since 1913. In 34 years
this parasite heas become widespread over nearly all larch
stends, but it appears that meny Mesoclelus eggs do not hateh
in the host, and bhence are ineffeciive 1In sawfly control.
See Sec. ﬁ(%) for & more complete discussion. .

1i. Parssitism by Besss harve*i. Evidence of this
parasite sproeading becomes more noticesble esch ysar. As
ean be seen from Teble 14, however, its northemm llmits are
very much the ssme as those of Mesoleius. This parasite
was relessed in 193941, and sifée then it has spread
slowly throughout most of the larch stands in Manltoba and
eastern Saskatchewsn. Two main areas where this parasite
has been liberated have been closely watched for the gradual
inaresse of its effect. Table 16 shows that incresse at

Mi. 7 Norgate Rd. R.M.N.P. and Riverton, Manitoba.

Table 16

1944
1945

1946 21.0 insufricient cocoons
1947 32.0 £7 .8




Recovery of Besss harveyl from Seddon's Corner, by
ths Belleville La'&‘g'fﬁery. fn 1946 indicates that the
parssite 1s quite numerocus there, yet the neareszt release
point of this parssite was 50 miu awey, at Sandilands
‘Forest Reserve (see Tgble 19). B8ince recovery of Bessa
harveyl from samples ocllected st or near the release
polnt reveiled a very low percentage, it appears that
this release 414 not cause the high parasitism at Seddon's
Corner, and points to the possibllity thet the Bessas herveyl
is & native specles and may be found throughout the lare
stands in varying degrees, It is hoped that new releases
when made in areas, that at present are comparatively free,
will show & trend of increasing parssitienm.

in the Mi, 7 Norgate Rd. sample, two sawfly larvae
were found containing five living dipterous larvae. Thres
were found to contein four parasite larvae and numerous
sawfly larvse had a2t least two paresites in each.

111, Combined parssitism. The over-all parssitism
a8 determined from these aress, and due to these two
parasites, was 11.3%. The highest perasitism was found at
Riverton, Manitobs, with 43% as ccmpared with 33 in 1046,
in the szame ares.

From the dissections it was observed that many unhatched
Mesolelus eggs still were inside the hosts. Prom previous

e3 of Mesolelus sulicus in ¥shitoba, it was found that
many Mesolelus eggs falled to hatch within the host, These
eggs Were usually brown, shrivelled or encapsulated, and hence
not likely to hatch., Thus it would appear that the host has
developed s resistance to thia pareasite, or perhaps thst ths
strain of Mesoleius bhas weskenesd eonsiderably since its
release in 191%. BSince the presence of a Mesoleius egg
within the host dces not prevent it from reaching the adult
stage, the total faruitim figure should be determined by

using only Mesoleius larvae (not eggs), and %nm veyi

larvae. On s basis the ‘ctf&etiva"wu\ sa ?: %.h for

1947, The highest effective paerasitism was found et Riverten
: as compared with 24% in 1946 in the ssme ares.
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& comparison table of the cocoons aiincted and
parasites found in 1947 with 1946 is illustrated velow.

Table 17
;cu gcogoons Effective
dimected parasitism
I§4v 2485 7.8
1946 | 4600 4,08

(b) Ratio study. The number of Mesolelus larvas to
Mesolelus eggs has been ¢losely examin n iv46 and 1947,
reontage parssitism was compared with the ratio of these
larvae to eggs in the two years, The following is s table
#f ratio comparison. (All figures refer to Mesclelus only).

Tsble 18
Wo. of Bgg#| No. larvae  Jacie:

Ares maoétm. recovered SR IVRe
Bifdtail Valley,RMNP | 282 19 | 3 3 1137.3 ] 146.3
Mi. 32 ?t@d!tﬁd;ﬁur 50 45 7 9 117.1 1:6
¥i.145 Dauphin RA,RMNY 7 7 1 ] 17 113.5
Whirlpool Laske ares,"| 151 26 20 9  11:17.5 | 1128.8
 Cowan, Man. 5 16 4 10 1g1.8 | 1:1.6
Riverton, Man, 9 14 3 8 113 | 112.8

} )
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Only comparable areas were used in the above teble
to indiocste the ratlo of Hesoleius larvee to eggs during
the 2 years. Consistency during the 2 years was found at
Riverton snd Cowan, Manltobs, both aress having low ratios.
The 'effective! parasitism was R.85% and 10§ respectively
in 1947, and 3% end 4% in 1946. Considerable reduetion in
the ratics in 1947 was noticed at Whirlpool Lakes, where
large numbers of cocoons were dissescted, and st Mile 145
Dauphin R4, (see Table 15 for more complete informsiion on
parasitism and number of cocoons disszected per area). In
the Whirlpool Lake ares, 'effective! parasitiem, i.e. dus
to Mesoleius larvse, was three times higher in 1947 than in
1948, In the same area the ratio of lasrvae to sggs degreased
by £.7 times in 1947, Similerly, at ¥i. 145 Dauphin R4,
feffective! parasitism inoreased 2 times in 1947, while the
ratio of larvae to eggs deoressed by 2 times. With the
examples referred to sbove, thers appears to be & direct
relstionship between inoreases in 'effective' parasitism
snd decreasea in ratio of larvae to eggs.

A reverae effect was observed st Cowan, Manitoba,
where the 'effective' parssitism in 1947 increesed £.5 times,
but ratic of larvae to eggs in this cmse incressed sllightly.
Another ares having this reverse sffect was Mi. 328 P.0.W. Rd.,
ReMsHePo Here the ratio was 1:7.1 in 1946, with s total
parasitism of 54% as compared with a ratic of 113.5 and &
total parasitism of 287% in 1947, yet'effective'! parasitism
was 86X in 1946, as compared with 4.5% in 1947. ggn: the total
parasitism dropped by 8 times in 19647, yet effectlive
parssitism by 1 1/4 times and the ratlo deereased 2 times.

The high ratio of Kﬁggacins larves to eggs found at
Cowsn, Manitoba, in the conseetiive years makes this an
srea from which Mesolelius parasites might be reared in
sufficient quentIty f% Te of use elsewhere in the provinacs.
Efforts should be made 1n 1948 to eollest large numbers of
cocoons from this ares, snd rear them to establish definitely
if parasite emergence is as good as the present [lgures
indigate it should be.
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{¢) Diseasse snd fungus. From the larval dissections
it was also obmerved that many larvse in socoons had dled
due to a diseasse or fungus (see Table 14). As can De seen
in this table, the srsas zt North of 53/ Menlitobs; Novrs,
Msnitoba; Bowsman, Manitobs; Pelly, Sask.py Madge Lake, 3ask.;
Renwer, Manitoba; and Cowan, MYanltobsa, are ln an ares
between and to the east of the Duck Mountain Forest Reserve
and Porcupine Forest Reserve. Hach of these areas shows the
presence of & disesse or fungus. It appears ihat a disease
or fungus may have bescome established in that reglon and is
working out, the nucleus bsing at Novre, Manltoba.

Careful checks should be made in 1948 on storage
methods, dates of collections snd time fntervals between
these collections snd subseguent dissectliona. In 1947
all the cocoons from the areas mentioned in the above para-
graph were eolleeted within 4 days of each other around
August 22, and dissected within 7 days of esch other,

75 days after colleetion. The method of storage énring that
76 day period differed in that those cocoons from Saakatchewan
woers stored in moss in wooden fremes, and kept in a cool
plsce, while those cocoons from Manitoba were placed on

moist sotton in Jelly Jars, and left in the insectary for

a period of time up to one month. Then all cocoons were
trensferred tc the root cellar.

Cococns reating on sterile cotton appsared to be
sovered with en externsl fungus, ss well as contalning en
internal fungus. Those cocoons stored in moss revealed
only an internal fungus. An illustration of this was st
Red Rock Lake in the ®hitesbell Forest Reserve. A sample
of 200 cocoons wes dissested, with 100 having been stored
on moist cotton for at least 60 days while the other
100 cocoons were collecsted in the field in November, and
dissected £ days later, i.e, Nov. 7, 1947, 1In the latter,
only one cocoon showed signs of disease and fungus. (The
two are usually present together). In the former 100 socoons,
84 cocoons showed evidence of an external fungus which
evidently had penstrated the cocoon and attacked the larvas.
Care should be exercised in future storage methods of ococoons
to be used in any subsequent survey of fungous diseases.



155

s TDTlstribution of parasites,

Once agaln & north~td-south and east~to-west survey
gimiiregksawfly garaait:a hag bag? @arrigd out, The

ts recovery points of both Mesolelus and Bessa are
1llustrated in ths secompenying map, A table contalining
all the known rsleeses of the two parasites has been
drawn up to show the exact locations of all releases
(see Table 19).

The map bae ¢ larger portion cof the releass points
marked on 1t, slong with the percentage parssitism,
The collectlion of cocoons hes not siweys Leen at the exact
relesase polnts, so it is lumpossible to say with any degree
of ceritainty bhow well each parssite has besome established
in thet particulsr area. In the future, collsctions should
- be made a3 close ss possible to the exact release points.
Then working out from these points, 1t may be possible to
determine the spread of these parasites,

Previous reference has been made to the possibility
that Beszssa harvs;i may be an Indigenous spsciss, end
henge Lt may D8 found in nearly sll lerch swemps if
sufficlent cocoons are examined. Liberstions of thias
parasite should be made in areas where Besss is very scarce,
followed by studies on its distribution annually in that srea.



rable 19

Summery of Leroh Sawfly Parssite Liberstiona in Neniteoba.

Year | Species [poasib wose Location of liberstion site.
151}.5 i’“ﬂ‘h‘ Spruce Weods Forest Reaerve. In the Epinstte Swamp.
193 | gerrse— R+MuN.P. "half-way between Wasagsming end Norgate cabin”
1939 Wmﬁ*‘ 465 | 565 | ° s " "o "
Jjrese | * 210§ 135 Ft. Francls Hey. 15 mi, from Junction with Trans.Can.Hwy.
1959 bl 00 05 K. Hawk Lakﬁ; Ont. In E%BmD 'Sy CePeRe iﬂfb!&y.
] 1959 J* " 35 40 Bandilends ?omatﬁuewe. Lsrech swamp north of Camp 1.
Vj1e3e ) % . 360 | 200 " " " along Marchand Read.
IR v Y6 | B0 | HR.¥.H.P. "halfway Detween Clear Lnﬁ ﬁs t%‘gﬁﬁg“sﬁmr
) ¢ ! ted . Whe 28, -
1ﬁas " 5 ) ﬁ?ﬁ 350 R:i:g‘i;: Wm;l;tki:. 7‘ ‘gs 331 i" 19 R 16
N Ce &8 el .
1 Saa.ag— Twp. B:d'? ?}zast Slops ot the Park)
11940 | ® hogs | &85 Cormorant Lo.ka. ¥an. A few hundred yerds rmm Hanitoba
P ‘ (near The Pas)., F@mat Service ﬁaaﬁuwtsr. ,
L] 1941 | ® €15 | 555 | Rivertom, Msn. gagi RO .
v laren s nnd Soross ha: % g% Shirencs .
AAtis ot 1870 | 1455 | Clear Lak#,ﬁam.ﬁen.?ar.scrv&rfias - intmsita m:m'}
4 W | 4SS YIS0 | Aiding Emnfain ) ¥ile 7, B RO
1047 [ISHIEIEE o0 | #50 | Romom.7. ¥lp °F
147 | 690 | 535 | R.M.N.P.

‘?h’
5
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T« Lareh Sawfly Survey In Ssskatchewan.

A larch sawfly survey of Saskatchewan was undertaken
in the last two weeks of August, 1947. The four msin
objects of this survey were: (1) to determine mortslity
of larch due to the sswfly; (8) to determine defolistion;
(3) to record swamp conditions in relation to defoliation;
(4) to collect samples of cosoons for dissection to deter-
mine the degree of parasitisam., A sufficient number of
cocoons was not svallable from all larch stands examined,
It wes possible, however, to collest enough cocoons from
the heavily defoliated areas.

Larch sawfly defollation was evident in all larch
stands examined, but only in eastern Saskatchewan was defol-
istion seriocus. Rainy weather rendered side roeds impassable
and hindered s wider search for lareh stands. Thus only
those stands near highways were examined. Except for 5 trees
found dead in s awamp west of Pelly, no tree mortality due
to larch sawfly defoliation was cbserved. Within speeific
stands, tree defoliation was very irregular. Prequently it
was found that sdjacent trdes in swamps varied in defollation
by as much as 90%.

Most of the swamps examined were guite dry. A few were
moist, but only at Madge Lake ware they wet. In all these
dry swamps only & few sawfly esocoons could be collected ~
the rest being destroyed by predators such as mice and shrews.
Evidencs of these predators wss found in all swawps, but to
a much lesssr degree in the wet ones. An example of this
ocourred in a stand 1/4 mile due easst of Hudsen Bay Junection.
Under one tree in this stend, 8 ft. high and 13 inehes DBH,
defoliated 100, 72 healthy cocoons and 18 'moused' cogoons
were found. Thus, by August 20, 20f of the socoons under
that tree had already been destroyed. It would dbes only
loglcal to presume that a far greater destruection will
result Before the onset of winter. Along with this method
of control, cocoons were collected at various swamps, 200 in
each, to be dissected in an effort to determine the extent
of parssitism., This was found to be I8{ due to Mescleius
only, at Pelly, 4% at Hudson Bay Junction and 2% st Wadge Lake.



For detalls of this parasitism, see Teble 14. This informe
etion will be useful in determining where future parasite
1£hnratiens.:hnﬁ1d be made.

As mentioned previously, the larch sawfly was found

in many parts of Sasketchewan, Its prevalence was more
noticeable in the north-emstern part of the province. If the
wostward movement continues, ss it 1s likely to do, more
severe infestations ecan be axg:atad in ths more westerly
portions of Saskatchewsn in the future., At pressnt the

snersl larch sawfly situstion 1s not serious, but potentlally
: menace 1s there, and will in all probaviiliy eventuslly

be severe. Natursl control and msnagement will have to be
relied upon to a large extent to control this impending menacs.

The following table presents & summary of sawfly and
tamarack conditions in the stands examined., One encoursging
feature aspparent from the teble i1s the very light mortslity
experienced to date.



“ TABLEY XX -2 . LaHGR SAVFLY SURVEY -~ ‘”""?s ATCHEWAR Téﬁﬂﬁﬂ
1 103 o JA Ave .
Dage Location of stends. f §§§i§§§§§‘2T2?§%§gl. E?%cet treai:ﬁmp condition kk Rﬁﬁiikﬁ

Sec.B, tp. 40, rge. 26, vend| 4 [100 [ 8" {208 [--- a7y T6 BOISt  [@Ixeqd stand '

Sec.27 tp. 49, rge.25, # 2nd| S 50 | 5" S |=w= |e-e ivery 4dry seattérﬁd mixed stend

sec.16, tp.48, rge. 19, %2nd| 2 50 | 4" 1208 |=-= |=-- |ldry to molst pure st#nd, some foliage yellow

Fwy.35, 6 mi. S. of Tlsdsle 4 50 1" [tracej=-- m——- ATy mixed #%aad
1 10.8 mi. E. of 3ylvania 2 50 28" [trace|==- m—e= tdry {mixed s%knd

14.2 mie E. of Sylvenis 4 50 Vi 204 - - ﬁoist to wet 8 trees were 50% defollated. mixed stang
1P| 20.7 mi. H. of Sylvanis 2 30 | 24" |5% wem  jwe- APy mixed stend

88C.35, tpe 47, rge 3, ¥ond | - 50 | 2i* {truce|e=- |--= |very dry mixed stand

Sec. 9, tp. 45, rge I,¥2nd | - (100 | 3" |z3% |200 |e-- lvery dry  some tréea 964 defolisted. ¥ xed stend.

Sec. 26, tp. 40, rge 5, ¥end | 2 50 | 3" |15% |je=== (===~ ldry very mixed stand

Sec. 22, tp. 38, rge 5,Wend | - 50 | 6" |90% (200 |w=-= |jdry heavily defollated, mixed stand

Sec. 19, tp. 33, rge 30,¥lst| - {100 |'8" |[80% [200 5 véry dry &sfali&éiﬁn from trace to 100%,mixed

Sec. 27, tp. 30, rge Z0,Wilst | 1l 100 o® 504 100 --~ lwet, open water |[pure stgad, varisble growth

Sec. 26, tp. 20, rge 30,7¥1st | 4 50 | 27 504 50 |1 wet, open water |scattered, mixed stand

tec. 36, tp. 30, rge Z0, %131 1 £5 5w 60% 5Q je=-- ldry, smﬁlliaxe scattered, mixed stend,some large irees

¥el
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F+« Chemical Control. f

&* @a*gtn : i i

Prials on the use of DDT and Géérugq&nat lareﬁ sawfly
larvae were agaln undertsken in 1947, In 1946, the resultis
did not produce wholly conclusive evidence on the value of
these insectieides as a control for the larch sawfly. The
object was to simulaste, as nearly as possible, do
concentrations which might be used by airsraft.

¥1

20 *ﬁm 0d .
;

Two areas near Mi. 145 Dauphin Rd. in R.M.H.P, (the
same as in 1946) were chosen as having suitable copditions.
The terrain was not too rough, and coniamined very littls
surfaece water. Both areas were sccessible from the road.
RBach contained meny young tamarack of sufficlient denslity to
insure favoureble resulis in the sxperiment while at the same
time all trees could be reached by a 'Dobbins' hand pressurs
sprayer. j a

Esch area was measured out into small plots 26 ft. square
or 1/64 of an asre. Ascurscy in messurement was stressed as
it was important that eoncentrations of in&lﬂti&#ﬁaa be
sprayed over fixed and known areas. To guard agéinst drifting
from one plot to another, & 10 ft. strip was left between
plote. A total of 28 such plots were laid out, 14 in sach area.

Two different inseoticides were experimented with., One
was DDT as an oil suspension in water, and slsp ah a solution
in kerosens. The other was 666 as an oll suspension in water
and as ¢ solution in kerosene. Linseed oll wss added as
an adherent. The method of preparation and fopmlktions
employed e¢an be found in the 1946 Annusl Technisal Report
pp. 168, o !

A 'Dobbin's Bighead Compressed Alr Sprayert! was used
in this operation. To assure sccuracy and even distribution,
the smission of a given volume at a given pressure was tlimed.
Different pressures were obtained by varying the nuambeir of
full strokes of the p. It was found that 28 strokes of ‘
pressure forced 12§ fluid ounces of solution out in 50 peconds.
With more strokes, quicker emission resultsz. For larger
gquantities, more strokes of pressure are needed to eamﬁingly

iges and

t
!
|
i
i

empty the container. With a knowledge of the pressurs required
for the emisaion of 123 fluld oz at 50 seconds, 1t was easier
~to deliver a more even distribution of Qprgyﬁpv:r the 26 ft.



Shown in table 21 are the plots, sprays spplied,
congentrations and date of appliiecation.

Terminsls from esch of these plots were pioked
and placed in labelled screen cages. The {loor of eash
cage contsined @ small hole leading to = Jelly Jar full of
weter 1nmm&iat;1g;baleu«th@ cage. These terminalae werse
pleged so that thelr tips could De immersed in water at
21l timea. The foliage remsined fresh longer using this
method, Twenty larvae ploked from unsprayed larech trees
wers placed in esach sage on the sprayed foliasge to determine
mortslity. '

In the first test (immedistely following the spraying),
10 larvae 4in the lst and 8nd insters snd 10 lervae in the
3rd instar wers placed in each cagse. The first 10 all died
sfter 24 hours in the cage. The latter 10 larvae diled
38~48 hours sfter being placed in the cage.

In the second larval transfer, only §rd and 4th inetar
larvee wore used, a3 there were not sufficient lst snd 2nd
stage larvae for feeding trials. S8lallar instars wers used
in the 3rd snd 4th trsnsfers.

A dally record wes kept of the larval mortality in all
of these 28 cages. Every seven days the feedings were term-
inated and new series sterted. This was for the purpose of
detsraining the residuel effect of the insecticldes,

After four sush tranasfers, the expsriment was terminated
due to the scarelty of larves. The mortalities per caye
were recorded and those mortelities in the cheek cage were
subtracted from the mortel ities in the asprayed csges. The
net mortslity was then calculsted.

While it was quite evident that gulok and complete
mortslity was schieved st 2ll concentrations immediately
following spraying, hesvy delayed mortalities were recorded
in the check ¢ages conktaining unsprayed foliuge. On the
basis of data obteined, it was difficult to point to & _
deciaive conclusion. ﬁ@msiﬁtrﬁbla adiffieulity has been
experiented in other exparimentsl work with lerch sewfly
iarval mortality, where the inseets were reered under arti-
fidisl conditions. Rearing teshnigmes must be vastly improved
&u:zgf insecticide experiments such as these are undertaken
BERIN, :



(Benexane ) Wige
water was sprays

A comme

reial water-wettable preparation of 50% 666
i%e up at the rate of T lbs. per 100 gals, eof
d on ornamentsl) larch trees in R.M.N.P.
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With liberal applications of this spray, complete control

was aschieved.

on larch sawfly eggs were anlso observed,

Table 21

Some ovieldal propertiea of this preparation

Table of Plotas, Sprays Applied, Concentrations and Dates.

¥I, o of 1b& per |Datejof larval trans.

Plot| Inseati giﬁ. mlguoa aore " " " :

No, used. used., 1 2 ,

1 | 1% por 124 i T [T e [t
2 » 2s 1 ] " " "
3 " 80 2 n " " "
. ; ¥ L o L. ]
g %”Dﬁ? fgi/i ji; " " n "
6 " 25 ¢ " " " "
7 ehesk plet - - " " " "
8 1% sée 1% & m " " "
9 . £5 1 " " " "
10 " 50 2 " " " "
11 | 2% é66 6 1/4 $ n | » o
ig " 123 1 " " " "
13 " . 85 ) n o n "
14 | csheck plot - - " " " "
16 | 1% DT 124 > " " " "
16 " 1.3 1 " " " "
17 " 80 2 " " " »
# # " i »
%g 2‘“913‘1‘ ge%/‘ i% " # " "
20 " 2% P ) " " "
£l | check plot - - - " " "
ge | 14 &6 123 3 in " " "
23 - 25 1 " 0 ] ]
24 " 50 2 " " " "
25 | 24 666 6 1/4 % " ) " ™
26 . 124 1 s o mf o wf m
av " 26 2 " n " "
28 | check plot - n n " "

ALL spplliecstions of sprays made on July 12, 1847.
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¢+ Water Level 3tudles.

An Investigstlion into the possibllity of regulating
water levels 1n swamps (o control lerch sawfly was bLegun
in the fell of 1946. Previous preliminery experiments
indieated that the method hed possibilities ss 8 means
of control.

: Several pueses of this investigstion were proposed,

These were: (1) the sewfly steges and periods most susceptible
to submergencs in wster, (2) the periocd of submergencs
required to producs death, (3) sawfly cocooning habite in
relation to wster-levels, (4) influence of suvmergence on
dispeuse, (5) influence of flooding on growth of temarack

gnd (6) feasibllity of flooding end draining swemps.

2e Mathod,

in the fall of 1948, two swamp aress in H.¥.i.P. werse
selected. In these swamps, cocoons were burled at various
levels in relation to the originsl water level. Complete
dets.ls are listed in the 1946 Annuel Technicel report,
ppe. 174. Very few observetions were mede on the effect of
submergence during 1946, (mee the 1946 Technieal report p. 175).

During tne spring cf 1947, the effects of submergence
were ilnvestlgated under three sets of conditions; (1) controlled
laboratory conditions, (2) known but uncontrolled flseld
conditions and (3) natursl field conditions.

The effect of submergence on sawflly devslopment was
determined Ly cocoon dissections supplsmented by rearings
where necessary. The stage of dsvelopment atitsined Ly s
sewlly at the tiwe its cocoon was opened wes described in
every case. 7The terms employed by Prebble» in his studles
on the dispause of the Ruropean spruce sawflly ware adopted.
¥hile his worphological descriptions do not correspond
exnctly with those ocecurring in the lareh sswfly, snslogous
sonymph and pronymph phases were recognized.

» Prebbie, M, L. 1941, The dlspuause and related phenomena
in Gilpinie polytoms (pkrtig)., Csn. Jour. Res. D.19:225-382.
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The controlled laboratory study required the storage
of cotoons for definite perlods of time under known
molsture conditions, Wooden frames 3§ inches deep covered
vith gelvanized sereen wire on the top and bottom wers
constructed. Two hundred cocoons were placed bstwesn an
uppsr and 2 lower layer of sphaghum moss in each frame.
The freues were then pleced in Individual metal pans to
which weter could be added or removed as reguired.

Cecoons in frames were subjected to the followlng
treatments; (1) 4ry at ell times, (2) submerged at all
times, () submerged during the fell snd winter snd dry
in the spring, and (4) dry in the fall and submerged in
the spring. Duplicate fraczes in separets pans were used
for sach trestment. The term 'dry' in referring te treat-
ments may be somewhsat misleading. Actually ths Intentien
was to provide conditions known to favour sawfly development,
and some molsture wes added to the moss occasionally te
prevent dessigcation., The frames were stored in an open alr
insectary throughout the eourse of the eiperiment,

For the second experiment simlilar but larger frames,
each 1 foot square and containing 200 cocoons, were burled
in pits dug in two swamps at Rlding Mountsin Restional Park,
Menltoba, on September 2%, 1946, The pits were 18" aquare,
and sxcaveted to & depth well below waler level., A marker
was driven into each pit for the purpose of recording the
witer fluotuations., The water level at the time the frames
were buried was arbitrarily selescted as zero. Five frames
were then tiered in each pit in such a manner thet cocoons
wore at depths of 6 inches and ¥ inches below water level,
at water level and at 3 inches and & inchss above water
level. Pits were constructed in twoe swamps, and in each
swamp duplicate sets of five frames were buried in adjacent
pits. ‘

Series of 20 cocoons were removed from each frame in
the laboratory and fisld experiments at Intervals of one
month for dlissection and reering. HNo removals, however,
were made during the winter months when the ground was
frozen. The condition of thse sawliles was recorded using



the terms dead, slive or docubtful. %hen doubtful

individuals were encountsered an addltional sample of

cocoons was reésred Ior 7 days st room tempsreture end

at high humidity. Thess conditlons were provided for the
purpose of stimuleting lervel ectivity to permit the
classification of doubtful cocoone ss either dead or sllve.

It 1s felt, however, thet thls resring test for dcubtful
larvae was not entirely sstisfectory, and it seems that & more
preclse Liclogleal test to “etect living larvae could e
advantegeously employed.

Az & check on the ebove experiments cocoons lying
both sbove and below the weler line under natursl fleld
conditions were collected and dlissected during the summer
of 1947. Five sreas weire sempled and 20 cocoons sbove and
below the water level were removed st each ssmpling.
Collectlons were maie on May 20, Juue &£, June &, June 18 and
June 26, aaking & totsl of 00 cocoons dissected from this
source. Unfortunstely, no records of water fluctustions ure
aveileble for the sites exemined, snd therefore the periods
of submergence of thess cocoons sre not known,

§c aﬂ%ﬁlts‘

Tablegp summerizes the results obtcined from the
controiled leborastery studles. TDme to the difficulty of
Interpreting results from the two sources, dissection and
resring, end inasmuch as the two technigues were employed
for the ssme end, namely to distinguish living from dsad
sawfly, ths dets from dissections and rearings have besen
condensed into two columna, ¥ deed end % 1living. When the
dissections indicated beyond doubt thet the inmdividuals
examined were either dead or slive, the dismection Pfigures
were used in table 1. However, when doubtful larvee wers
encountsred, sn sdditional series of cocoons was reared,
and data secured from the reerings wers then used to express
sawlly mortellty. The same procsdure wses [ollowed In Table 2¢.



Table 282

Mortelity and Dovulsgannt of Larch Ssgwfly Cocoons
Subjected to Four Controlled Water Treatments.

Exemination gmat- Bubmerged]| % % [Phase of Phase of
dates ent » | period |(dead jalive| dead living
(d%ysl sawfly sawfl
A L] 160 - eonymp
Oct .25 B 30 o |100 - "
1948 c 30 () 100 - "
D _g@ g lgg - " ;3
A i -
Mey 12, | B 244 100 0 sonymph 53 838,&9
1947 ¢ 228 poo 0 " -
D ;g* 85, . i8 it _eonymph
A 160 - 5§k ]
June 12, | B 275 h 00 0 | eonymph 3 §SR}apn
1947 C 228 1Q0 0 " 1 -
D ig, ,%g 75& g §£.EZE§E“
J ' adultanrs
July 12, | =B 310 100 0 eonymph 20 §dRI,
1947 ¢ 288 100 ) " -
D 82 100 0 o -
R 4] Cosn | OFe eonymp - 1
Aug. 12, | B 336 100 0 2. 3dupts -
1947 C fgg %gg 0 : -
0 -
2 o] 35 [®5 il adalts
Sept.12 | B 367 100 0 " -
1947 ¢ 228 100 0 " -
D 139 fioo | o n -

# A-dry st all tlmes; B-submerged at all times; C-submerged fall
and winter, dry in spring; D-dry in fall, submerged in the
spring and sumnmer.

#» Development normai but mortelity apparently due to dessieatlion.



Mortality and Development of Larch Sawfl

Table B4

8ub jected to Known Submergence Under Field

166

onditions

Examination] Trea Fiﬁﬁ&mﬁ gp&’ [ % % [PHase of Phase of
dates ment ?: dead aliva' du;g “§gv1ns
sawrl sawf;
x B - B
Oct, 18 B 25 0 100 -
1946 ¢ 1 &~l6 0 100 L b
A ) o | 10| =~ " 1
Kov. 14 B e 0 100 2] "
1046 C 539 ] 100 & "
| I A 10-14 118 85| eonymph ?‘?ﬁﬂ il
Jume1l1 | B 261 {100 0| eonymph 28 gonymph
147 ¢ 8197 | 90 10 » sonymph
A 10-14 70 b1 ® »
July 15 B 296 100 4] " -
1947 ¢ S-197 85 185 " sonymph
A 10-34 |100 o] * - 1
lﬂgzlﬂ B 383 100 Q0 el -
1947 c B-197 98 -] » eonymph
A 10«14 1100 ] . -
Sept.ll | B 383 100 0 ® b
1947 44 5197 100 0 * 4
" o

# A -~ above water continuocusly except for 10-14 é:yc

B ~ gontinuous submergence}

C~- intermittent submergence.
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The first dissectéon of cocoons on Oectober 25, 1946,
30 days after commencing trestment, yielded no deasd larvae,
Those which had been sudmerged were inactive, but the '
larvae from en additionsl series bDecame gquite active after
a resring period of seven days. Thias indicates that more
than one month of submergence in the fsll 1s required to
kill the larvae. oy

- Preszing weather following this inspection, and form-
ation of ice in the containers holding submerged cosoons,
prevented further examinstion until the following spring,

The next examination, meade on Msy 18, 1947, 244 daYys
after treatment commenced, showed complete mortality of the
lervae in cocoons which hed been submerged during the fall
and winter, Those receiving the submergence treastment in
the spring had been under weter for 18 days prior teo o
dissection. The larvae from these coocoons were classified
88 doubtful, and, upon rearing, 158 of the larvae in cocoons
recoversd. Complete survival of larvee from cocoons stored
under dry conditions was recorded. .

On June 12, an 8% survival of larvee in cocoons that
had been submerged since April 86 was recorded, but by
July 17 all the larvae in this eategory had died, The
sawflies in cocoons which were stored under dry conditions
‘developed normsally throughout the summer.

Both continuous and fell-through-winter submergence
hsd the effsct of arresting development of the larvee,
since none subjected to this treatment pessed beyond the
eonymph stage, Some of those submerged in the spring were
sble to develop to the pronymph stage before dying, whereas,
under 4dry conditions, normal development of the larvae -
procesded,

In the field experiment it was the intention that
buried frames should receive water treatments, some
submerged continuousiy, some intermittently, snd others
not at sll. Unfortunately, excessive rains foliowed the
purying of the frames, and intexrered with these plans.
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Owing to the subsequent high water levels in thse tamarack
swanps, 12 frames were submerged contimuously, 6 inter-
mittently and only 2 were above the water lavel continuously
sxcept for a period of from 10-14 days in May, 1947.

This experiment is being repested under slightly
different conditions which wil) permit greater contreol te
Ve sxercised ovey the perlods of submergenece.

Table 2 indicates the fluctuations of water levaels
above the zero marks in the two experimental plots. In
inspecting this table, it should be remembered that e
height of 6 inches or more above the zero level effects
completo lmmersion of ell cocoons.

Pable 23

Fluctuations of Water Levels in
Experimental Plots during Study Period.

Ho.
Date of
; Deys
fept.23,1946 o
Fete. 18, 1946 25
Fav. 14, 1946 52

Fay 12, 1947 231

puse 11, 1847 [sm T 7.0 6.0 | 4.0 3.0

by 16, 1947  [a0e 4.0 | 4.0 | 0.5 2.0

hug. 12, 1947 |85 2.0 2.0 | 1.0 1.0 |
kupt.n, 1947 363 | 1.8 1.8 0.5 | 0.0 I

Table 84 provides a summary of results from the four
replicated sets of frames buried in pits at Rlding Mountsin
F¥ational Perk. The immersion treatments are here classified
as continuous, intermittent and abovs water continuously except
for s short period. In view of the slightly different classi~
fications employed, the results are not completely compsrable
with corresponding trestments in the lsboratory study.
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On the whole, the results of the fleld study psrallel
those obtained from the leboratory experiment. In the
field study no larval mortality resulted In the fall from
£21l submergence, but, at the time of the first spring
exsminetion on June 11, 1947, all the larvae in e¢oeoons
which hed been continuously submerged, had died in the
. sonymph stage. Similar results were obteined in the
laboratery study, but it should be noted that the examin-
ation of field coscoons was made about one month later, due
to the dirficulty of removing cocoons from the frozen moss.

A 100% survival of sawflies in cocoons intermittently
submerged and those above water for e continuous period was
recorded throughout the fall exsminstion, In the following
spring, however, significantly different survivels were in
evidence, with those above water for a continuous perlod
showing by far the bighest percentage living in June, but
only a slightly higher survival in July. Surpriaingly, by
August all the sawflies in coscons sbove water for a cont~
imious peried had succumbed, while 5% of the larvee from
cocoons intermittently submerged were alive. By September
sll the sawflies in cocoons submerged intermittently were
desd.,

Laives in ¢ocoons lmmersed intermittently did not
progress beyond the eonyumph stage, but some unexpected
findings wers recorded from those above water for a
_gontimuous period. On June 11, 4 pronymphs and 2 pupae were
" observed, while in succeeding exsminations no development
beyond the eonyzph stage was recorded. Ome explsnation may
be those most of the cocoons remsihed in dlapause, and only
those which had developed beyond the eonymph stage completed
metamorphosis during June and early July. If, after that
time, only ecccons in dispsuse remained in the frames, no
development beyond the eonymph stage sould be expected.
Perheps if this is so, dlapsuse was induced or continued by
sxcessive molisture.

¥o sawfly mertality was recorded in the third phase
of this study, imvelving the examination of cocoons removed
from tks&r;nu%ural ecocooning positions in the moss of tamerack
swanpa. However, while the larvee in cocoons collected above



water level developed normally through the pronymph,

pupal and adult stages, the larvae in submerged coeoons
apperently remsined in diszpsuse Iin the sonymph stage
tbroughout the pericd of the exeminations. The important
point is that, under natural conditions, immersion during
some perlod of the spring snd summer 1s not necessarily
lethal, It should be remembered, however, that the length
of gsubmergence of these cocoons under water is unknown, and
1t would sppear to be desirable to investigate theroughly
the resistance of the l:rc¢h sawfly to submsrgence under
fi21d conditions, ss opposed to experizentsl comiitions,

4. Discussion snd Conclusions.

Indioatlions are that larvee in soeoong ere resistent
to submergence durlng the fell, as, in one series so treasted,
no martxlitgﬁhaa oceurred after an imeersion perled of
52 deys. The effect of fall lmmersion only, on sabsequent
mortslity Iin the spring, has not yet hesn tested, If fall
lmxersion is continued through the winter months, complste
sewflly mortelity ls effected Dy the following spring under
sxperimantal conditions.

The sawfly larfee appear tc awoocumb most guickly under
expoerimental conditions to spring and sumuer submergence
Guring the periocd when lsavea are normslly undergeing meta-
morphoals. Perhaps this ¢ruclel pericd can be more
precisely established, It seems natursl to suppose that
the sawfly mey be more suasseptible to immersion st this
time due to 1is higher oxygsn requirements for metsbolic
Procsuces. /

Continuous submergensce rasulted in complets mortality
of tke lsreh zawfly lsrvees, but in prsctice such conditions
ars not often encountered in the fleld, nor would centinuous
sentrolled fleclling be desirsble frem the standpoint of tree
growth,

The wmost favoursble eondltlons for sawfly development
wera those ruferred to s 'dry', These conditions would be
simllar to those obtalned in well drained temarack stands,



It 1s evident from the results obtained to date that,
under sertaln experimental conditlions, immersion in water
is lethal to lereh sawfly larvae in cocoons., It is also
apperent, however, that as experimsntal conditions spprosch
natural field conditlons the chances of surviving immersion
are appreciably improved. 1t is difficult, neveribeless,
to draw a parslilel between the results of the treatments
to which coeoons were subjested, insamuch as the perled and
conditions ef submergence were not always somparsble.

Rumerous records of defoliation in relation to water
levels in swamps, complled by the Wimnipsg Laboratory, show
that sawfly sbundanee, as reflected by defollation, is often
at variance witic the experimental results, On the whols,
trees 3$atia§ in dry sites experiemmed the lowest defollation.
Sites classified as 'molst! showed the highest defelliatlon of
tamarack, while those termed *'wet fell in between the other
two. It may be that a further sub-division of the elassi-
fication 'wet altes' 1s dssirable, because many of those now
designated are possibly borderline cases which might more
correctly be elassified as 'moist! sites. Another dlserepancy
might have been introduced by the fact that water levels
prevelling during the oruelsl perliod of sawfly metamorphosis
in the coooons sre not nscessarily the same ss those obtained
at the time defoliletion is recorded later in the season. Nore
relisble information can be procured by following the progress
of sawfly development and variations in the defollstion and
water levels in selected tamarask swamps,

This preliainary work hes indieated the considerable
complexity #f the problem. It has shown the need for
determining the effect of & number of possible veriations
in water levels, alone and in combination with other physical
factors, on sawfly mortaiity, developgent, dlspause,
cocooning habite, physiological processes, biotie
potential and ssawfly parasites and predators.

In the fall of 1947, & new series of cocoons was buried
a8t R.M.N.Pe Heow pits were constructed end the frames
sontaining ooccoons were tiered in s different manner.
Sinee the water levels in the swamps rose abnormslly during
the summer of 1947, only three molsture conditions could be
gested, namely: continuous submergence, intermittent sub-
mergence and sbove water et sll times. Therefore the new
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series of cocoons was plased in the pits in such a position
88 to assure these & conditions, during the summer of 1948,
This may require masnipulastion of the frames during the
summer te retain these three molsture conditions mhich are
under study. '

A total of 10 frames each contalning 300 cosoons was
- buried. Five of 'these frames were placed in each pit.
The pits are located within 10 feet of the Pits A and ¢
a3 designated 1n the 1946 Annuel Technicel report. Two
frames were placed below the water level, two well above
the water level, and one frame was placed in s moss hump
in an extremely dry location. This placement was duplicated
in the other swampi

n Nov, 13, samples of 50 c¢oecoons were taken from a
frame below and from & frame above the water-level. These
coeoons were plsced in an inoubator on dov, 20, and were
kept at 60°P, in an effort to break their diapause.

A sample of § cocoons from each moilsture condition
was sxamined each week. Each larva in the cocoon wes
sxanined for any signs of progressive development and general
condition, and recorded. No success in the bresking of
thtirtdupmt has been attained up to the writing of this
reapore.
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A survey to determine the abundanoe
of wvhite pine weevil on jack plne was iducted
in the Nisbe$ Provincial Forest Reserve between
August 20 and August 28, In thia oomnsotion, 1
temporary sample plots were established in gi&a%a*
tion and natural regensration in various portions
of the reserve. Two ftemporary plots were esta-
blished in plamatation plot No. 12/18, and ons
plot in plansation plos No. 13/18. ALl other plots
wore established on natural regeneration.

%eevil damage is oharacterized by injury %o
leaders which turn brown and die leaving a tumnelled
leader whioh breaks off readily. In most trees al-
tacked, the leader was tunnelled down as far as the
upper whorl of laterals but in other cases the tumnels
extended as far as the second whorl of laterals, thus
removing two years wth. In rare instances three
years growth wag affeoted. "Old Weevil Damage" was
recorded whenever the main leader was dead and examina-
tion of the wppermost whorl of living laterals revealed
that one of the laterals had gr&ﬁa&in&t&d and was
assuming the role of the new leader.

Table 1 provides s brief
obtained from the 14 nOn-peTHANG

gumzary of resulis
it plots.
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The figures in Table I show the number
- of leaders currently infested by weevil and
those which have been subjected to weevil at-
tack in the past. The difference between the
total leader damage and the number of trees
per plot indicates the number of undamaged trees.
Substantial numbers of leaders were gent to the
,finnxycg &ab@rgt:ry, and upon subsequent exam&gftien, ,
was found that in addition to godes strobi,
larvae of the shoot borer and of a‘§§§a1f¢ were
ggu341§§ §h§ 1:!:3%&% leadnreg ?fezo gavc %0&5
entified tentatively as Egotele gg’agai a

and ?g§r§;g¥g% ga§§atel%g 40ll. respectively
panding positive ermination upon eemgletién of
rearings.

Table II indicates the number of currently
infested leaders in relation &0 density and age
clase., The 1918 jack pine plantation plets fall-
ing in density olass B appear to¢ have suffered the
most severe weevil injury, while natural regenera-
tion in the same density olass and in the age class
5«10 years appear to have been leanst affected. Of
the natural regenerstion, the plots of lowest
density falling in the age class 10-15 years have
been most affected. '



, Other trece species ocourred in some of

the plots with trembling aspen predominating.
¥o other coniferous species were sncountered,
In some imstances more mature jack pine did not
lend itself readily to ocular examination. The
three natural regeneration plots most severely
attacked by the weevil were not overtopped by
more mature jack pine or other tree species
while the remainder of the natural regeneration
plotes were at a relatively low degree of infesta~
tion, and were overtopped by more mature jack pins
or trembling aspen. This would seem to indloate
that an overstory, in assoclation with jack pine
seedlings, affords some measure of protection and
thus reduces the prevalence of white pine weevil
on jack pine.

This preliminary sssessment in the Nlabet
Forest Reserve, Saskatchewan, showed the weevil
%o be more prevalent than would be indicated by
‘superficial appearancea., It seems that the white
pine weevil is most abundant in plantations.
Chemical control might be feasidble in plantations
inasmach as they represent a considerable gapital
investment, and, in addition, such plantations
are normally well defined ané limited in area.

Yy

«
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The large aspen tortrix (Archips gonfli
hae caused sericus defollation of trembling aspe
parts of Manitoba, SBaskatohewan and Alberta in the past
fow years. As a number of detalls of iits 1ife history
in this region were not known with certainty, a study
was begun in June, 1547.

Inseoct material used in this study was obtalned
from the Duck Mountain area of Manitoba, where zeverse
infestations have been reported.

B 47 ¥ 11

A colleotion of larvae for this study was made on
June 9, in the Duck Kountain Forest Reserve (seo. 16,
tp. 30, rge. 29, W.P.M.) Sixty-three larvae were placed
for rearing on frembling aspen foliage {n lantern gé:ba
cages on June 12, The first pupa was observed on June
2k, Pupation continued until June 30. One male moth
emerged on July 2 and siz female moths emerged during
the peried July & - 10, A large number of the larvae
were paraseitized by Diptera and Hymenoptera,

As the moths emerged, they were placed for mating
and oviposition in a lantern glebe rearing cage, the
base of which aontained water, Twigs of Mrtmbaing aspen
. were inserted into the water to keep them fresh for
oviposition., REggs were observed on July 10 on the
inside surface of the glass container. Egg laying
oontinued until July 15 on the sides of the container and
on the upper surface of the leaves, A number of -
egge were preserved in 30 pereent aloohol and later
transferred to JO percent aloohol for storage.

The remaining egge failed %o hateh.
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Three larvae and 21 pupae were collected in the
Duck Mountain Porest Reserve (tp, 31, rgﬂ; 29, ¥ 1at
mer.) These inseots were resred in jelly jars. The
pupae were placed on dampened absorbent cotton. Three
male moths emerged on July 7 and July 9, and three
female moths on July &, These were placed in a lantern
globe rearing oage as desorived above. Eggs were laid
on July 10, but they failed to hateh,

3« FPol.8, 470 329&2139, 132A,

3.
o8 L

These collections of large aspen tortrix larvae
were all made in the Duck Mountain Porest Reserve from
June 10 %o June 17. Some of the adults whioh emerged
from this material from July 3 to Suly 5 inolusive
gero %:256 in a lantern gloLe rearing jar as previocusly

eBgridbeq., :

| DATE | NUMBER | 8EX SOURGE
3&17 5 1 "4 F.l.B., ¥ lgg
1 v P.1.8, W 132A
1 ] P.leB, 9 1§g
1 ] F.1.8., ¥ 134
July 1 ] Pl.8e W 126
> 1 ' 18 ¥ 318

Eggs were laid on July 10. A few were deposited on
the upper surface of the aspen leaves but moet of them
were found on the glase contalner in large clusters.

Larvae hatched from the eggs on July 15, Several
were placed in Frehling's solution for later atudy and the
remainder were reared, Details of rearing methods ave
given below,
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Cn July 15, a single larva was placed in each of
nine vials for {nﬁiviéaal study. These were eilx draohm
vials with tight-fitting sorer tops. Several small
leaves of tresbling aspen were placed in each vial., A
few amall pleces of bark were added %o provide shelter
for the hibernsting larva. Fresh follage was provided
as reculred. In addition to the larvae reared individ-
ually in viale, a number were placed in jelly jars and
provided with %nigs of poplar to obrerve the feeding
habits of the larvae in a less confined habitas.

On July 2%, six larvae were removed to individusal
glaes vials provided with several trembling aspen
eaves and a few pleces of bark or twigse. The vials
were prag§cd with abeorbent cotton which was moistsned
periodically. Fresh folluge was provided ase needed.
The remainder of the larvae were transferred to a pint
sealer containing twige and leaves of aspen. 4 ¢loth
was fastened tightly over the sealer and sprayed with

water dally to increase the humidity in the sealer.

The two series of larvae in vials were intended
for overwintering in the ground. The remainder of the
larvae were overwintered in a roothousze on the grounds
of the laboratery.

¢n Octover 3, the viale containing larvae in hibere
naculs were prepared for overwintering., Absorbent eotten
was nsed as & plug above and below the specimens which
were concealed in bark fragmentis or in eilken coverings
on leaves., The cotton was dampened sligbtly. Thesze vials
¥ere buried between layers of mos: in s soreen frame just
below the surface of the ground., A light covering of
earth and leaves was placed over the frame. Larvae
intended for overwvintering in the roothouse were preparsd
by placing slightly pened cotton zt the bettom of the
sealer contalning the pleces of bark ete., in which the
larvae bad forzed hibernacula. The top wae then sorewed
on tightly and the sealer placed in the roothouse where
the minimum temperature recorded during the winter was
spproximately 40° p.



185

On May 21, 1948, the vials were removed from the
ground as poplar follage was available for feeding by
that time, Surviving lurvas were plaeed in screw-top
or cotton-plugped vials as before and frech foliape
added as reguired. Dates of larval moults were recorded
and head oapsules retailned for measurement, Larvae
éevilageﬁ to the pupal stage but falled to emerge as
mothe,

Ho larvae survived overwintering in the ronthouse,

Obgerv:tions recorded below refer to inseot materiasl
§§§m collections P.I.8. 47 ¥ 129, 130, 1324, 133, 134,

1, P.I.8. W 47 129, 130, 1324
- ;22: ;ih i?. ' '

¥3

The female mothe laid egge 6 %o 7 days after being
placed with the male moths in the mating cage. FEgg
deposition ogourred on July 10,

i The green eggs were lald overlapping each other

slightly, in clusters on the upper leaf surface and
on the sides of the glass contalner, The lower (or
leaf) surface of the egp was flattened and the upper
surface appeared slightly rugose. Egga were oval in
cutline, One epp messured was approximately 1,08 mnm,
long and .76 mm. wide viewed from above,

(Zelss Binocular 01.12, ocular 10, objective §,
laboratory micromster, caliirated at 1 square » .21b mm.)

- (b) Larvae

| Larvae hatched 6 days affer deposition of the eges
(July 15). They commenced feeding immediately. Some
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larvae webbed betwsen adjacent leavea., On an isclated
leal, it was observed that the larvee fed on the upper
surfece of the leef, eating the top layers of tissue.
They were aleso observed resting on a sllk film spun on
the top surfece of the leaf, protected between the fllm
and the leal surfeece. Other laervae ate completely ,
through the leaf tissue, Only & net-work of veins remained
of the leaves attacked iIn this manner.

By July 22, the larvae were stlill moving sbout in
the Jelly Jars used for rearing. Some were still feeding.
By July 25, feeding had evidently cessed and larvae were
moving about constantly. They were negatively geotropie.
Of theose tranaferred on July 25 to a pint ssaler, a few
briefly resumed feeding on July 26, The first hibernacula
were observed on July 26, in crevices of the jar and 1id.
The larva formed a white, semi-opaque silken covering.

Hivernacula were constructed between leaves, on upper
or lower surfeces of leaves, in erevices snd angles of
glass suriaces, or completely conesaied in crevices of
bark. Seversl larvse were still wendering in the vials
on August 8. These had left thelr hibernacule and did
not survive. '

(1) First Inater Living Larvat The first inster larve
had & black heed and yeliow-green body. The prothoracic
shield and the ansl plate were light brown. The thoracie
lcg: were the same color ss the body or alightly brownish
in tone.

Head width of s measured specimen was .304 mm. {Dorssl
view at the wldest part of the heed ~ Estimsted error
£ +022 mm,) The overall length of the lsrva was 1,9 mm,
approximately. Heasurements were msde with Zeiss Binoguler
{01l.12), Ocular 10, Objective 6, using ‘'laboratory! microm-
eter calibrated gt 1 sguere = 216 mm.

(11 Pirst Inster Preserved Larvas Head widths of ten
larvee whioh had been preserved in Frehling's solution on
July 15, 1947, were measured using a Zelss Wonveular

(01.21), Ocular 10, Objective 10, with the 'laboratory?
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(1) gece nstar Living ;%hj,; Head width of a livi)
larva was measured in 168 bernaculum on July 29, 194
The head width was 432 ma, £.022 ma. (Equipment used
was the Zeles Binocular and accessories desoribed above.)

The second instar larva had a brown-black head,
prothoracle shield and anal plate, The bedy color was
distinctly yellow with the integument completely covered
with greyish gramles. The setal bases on the body were
gr;y and distinot. The thoracic legs were brown in
color.

gond 1 Preserye: vat A larva was removed

s ’ ] id grasarvad in Prehlingte solution
on my 39, 19&7. The head width of this larva was .34
ma, #.0128 mm. (Egquipment used was the Zeise Monooular
and accessories desoribed above,)

A second larva wae xeme*aé from {ts hidvernaculum .
and preserved on August #, 1947. The head width was
410 mm. ¥ .016 mm. (Equipment used was Zelss Monooular,
Goular 10, Objective 8, with ‘laboratory' micrometer
ealibrated at 1 scunre = 160 mm,

Overwintered Larvae! Only one larva of those reared
in vials with s&rnw tops survived overwintering., It
hibern:zted in a orevice of bark., Two larvae reared in
cotton-plugged vials survived. These also formed hibern~
acula in bark orevices. One of the latter larvae died
several days after removal from the ground on May 21, 1948,

Larvae emerged from ﬁktir’hzharnnaala and commenced
feeding soon after belng placed with follage in the rearing
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On ¥ay 25, it was observed that one larve wes

feeding while webbed between two leaves. It had skele~
toniged part of a leaf. The other larva, newly emerged
from ita hibernsculum, was feeding in a curled leal on

that date.

{a)

l.arvae reasred in cotton-piugged vislas The

following observations were made from the

surviving larva (No. 6) reared in a cotton-
plugged visl.,

¥ay 21 -~ Larva out of hibernsculum - second

- inster.

May 25«26 ~ One or more moults had taken place
but no head cepsule waa found, The
third(?) instsr larve had & black

. head, grey body and distinet black
setal bases.

May 28 « Larva in & silken nest in e leaf furrow,

June 1«2 « Larve moulted. The cast head capsule

measured ,845 mm, é»&lﬁs mm, (Zelss
Honocular, Oculsr 10, Objective 10).
Larve had & black hesd and grey-
black body.

June 10«11 ~ Larva pupsted., The hesd cspsule

attached to the cast skin measured

1,512 mu, # ,016 mm. (Zelss Monoo-
ular, Oecular 10, Ohjective 8), The
pupe was black in color, sex~femsle,.

Only four instars were sctuslly observed durlng

the development of this lerva. o hesd capsules

 were found between Mgy 21 and June 2, but st

{v)

lesst one moult, possibly several, took plece

in this psriod.

Larvee reared in socrew~top vislss The following

observations were made from the surviving larva

(No. 5) reared in s screw-top vial.

¥ay 81 -~ Second instar lsrve in hibernaculum.

¥May £6 - Second instar larve was feeding. Larva

had a blackebrown head and yellow body.

Hay 2728 » Second moult oceurred. The cast head
cspsule meassured ,333 mm, §# 0128 am,
(Zeiss Monocular, Ooulsr 10, Objectlive
10.) Previous to moulting, the larvs
did not eet ths lower leaf layers.
After moulting, the third instar larve
ate sll leaf layers.
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May 31-June 1 -~ Third moult oocurred. The cast
head capsule measured .602 mm,
£ .0128 mm. (Zeiss Monooular,
Geular 10, Objsctive 10).

June 2 « Pourth instar larva had black head and

grey-black body.

Jane 3= -~ Fourth moult ccourrsd. The cast head
gapsule measured .998 mm. # 0128 wm.
iggi:g Honooular, Ocular 10, Objective

June 6~7 ~ Pifth moult oocurred, The oast head
gapsule measured 1,504 mm. ¥ .016 mm.
(2eis® Honocular, Ocular 10, Objective

a).

June 15-16 -~ Larva pupated. The head capsule
attached to the cast larval askin
was not found, The pupa was black
in color, sex-female,

S8ix instare were recorded during the development

of thias larva, a female,

The pupal peried of the large as?an‘&ertifx as
observed during this study was from June 24 to July 4,
;ﬁg t?z period of moth emergence was from July 2 ¢o
k 3 y .

Porest insect survey records for ¥anitobas, Saska-
tchewan, and Alberta from 1944 %o 1947 show  that pupa-
tion takes place from June 12 gg Jﬁlg k., Emergence of
adulta ocours from June 22 %o July 10.

Eggs were deposited on July 10, 6 %o 7 days after
male and female moths reared in this study were confined
in the mating oage., The eggs were lald im clusters on
the upper surfsces of the leaves and on the glase contain~-
er. The larvae hatched on July 15, 6 days after deposi-
tion of the eggs.
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The larvae begen to feed immediately. They were
observed on lsolsted leaves feeding without protectlion
on the upper leyers of leafl tissue., Some lervas webhed
betwsen sdjecent lesves and others fed benesth a silk
covering on the upper suriace of the leaf, Some first
Instar larvae ate all layers of the leal tissus.

- The flrst hibernacula were observed on July 26,

It was not ascertained whether the {irast or second
instar larvs oonstructed the hibernsculum. However,

21l larvee whioch were exaxnined in thsir hibernsoula
were in the second lnstar. It is probsble that the
second Iinstsr larve constructs it ss no gest hesd cap~-
sules were found within hibernscules One second

inatar larve was examined and its heed capsule measured,
after it had aspun u loose silk covering between g leaf
end the glass vial., Thia larve later formed its hibere
ngoulum on & leal., The latest date for splnning the
hibernaseulum was not observed as most of the larvse
concealed themaselves in crevices of bark., Seversl larvae
were still moving sbout in the rearing vials on August
8, but these had left their hiberhscula. They died
later, ‘ . '

Under the rearing conditions of this study, the
hibernaculs were spun in orevices of bark, or between
and on leaves, No earth was provided in the rearing
contalnera, This study therefore, fasiled to show where
the lsrvee overwinter under natural conditions.

Second instar larvee emerge from thelir hibernacula
to commence feeding on trembling sspen follage soon aflter
the foliage appears in the spring. The larvae reared
under insectary conditions commenced feeding between
May 21 {(when they wers removed from storage in the ground)
and May 25, The larvee fed in webbing Detween leaves
or within a curled leaf, The leaves were either skele-
toniged by the second instar larva or the upper layers
only were eaten. Third instar larvae ate all the leaf
layers.
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The femsle larva has a8 many as six instars. Possibly
a smaller number may occur. NoO male larvae were reared,
The two female specimens resred to the pupsl stage from
eges required aspproximately three weeks from the time the
larvae commenoed feeding in the spring, to the time they
pupated (June 11 - 16). The pupae failed to emerge as
moths so that the pupsl period wes not ascsrtained for
these specimens.

Overwintering mortelity of the larvae prevented the
proper completion of this study. Larvae should be obtalned
early ln the spring, 1f possible in hibernacula, for
rearing to determine definitely the number of inatars
which may o¢cur, and to obtain specimens of all instars
for detaslled deseription,
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This study was undertsken in the southeastern portion
of the Ft, a la Corne Rsserve, to determine the extent of
demage caused by wood boring insects feeding on fire killed
snd Injured jaok pine. The partisular ares of investization
wes aituated 1.3 miles east of Fort House along the New Fort
Road. The fire, reportedly driven by s high velocity wind,
swept through this area on the night of June 13, The jack
pine in this area are of small sizs and have heen subjected
1o varying degrees of burn: i.e. from a severe c¢rown burn to
# 1ight, rather harmless, ground burn. Henece, all durn
types were found to De avallable in a eomparatively smsll
area. This study was conducted betwesn August 11 and August 19,

The method of ¢lassifying burn types was in scoordence
with that employed in "The Deteriorstion of Fire Killed
¥hite Spruee by Wood Boring Inseets in Northern Saskatchewan®,
by Hs A. Richmond and R. R. Lejeuns.

All trees fall into a given burn type have the
charscteristics contained in the description of that bum
type, in common. Five major burn types were evolved in the
- white spruce astudy, and the cheracteristies of esch in
relation to jack pine have been interpreted for this study.

The fire burn types for jJack pine have besn defineds
below. The deseriptions apply to conditions existing approx-
imagtely two months sfter the fire.

Burn Type 1 -~ Most severe type of burn. Bark has been burnt
through or bark scales have subseguently ditred and fallen.
Camblum may be cooked and dry, and in this condition: il
usually brown in colour, or cambium may bes moist but net
aticky and srgyishphzaqi in sppexrance. A blulsh-green
mould ls usually sssoclated with the latter condition.

Burn Type 2 ~ Less severe burn than that of Type I. Bark

is badly charred and does not peel readily., Cambium badly
seorched being dry, and black in appearance duse to excessive
heet, or may be mottled ten to brown in eolour. Inner and
outer bark mey be separated, the former peeling readily in
strips.



Burn Type 3 -~ Less severe burn type then Type 2. Bark i»s
seorched but not necessarily charred, and peels readlly in
one layer. Csmbium is usueslly mottled tan to brown with
aticky surface. . : ,

Burn Type 4 - Bark obviously subjected to intense heat but
sppears undsmaged by flames or, more infrequently, bark
mey be lightly charred on opposite side of seampling area.
Cambium 1s white, moist and sticky, and in some instances
e slight diseolaration may be spparent.

Burn Type 5 - Tres has suffered only s mild root burn and
foliage on upper portion of tree may be undamaged. Cambium
is white, molist end sticky, and appears similar to that of
tres uneffected by fire bum. \

A measured area of bark was removed from the basal
reglion of rfifty trees of each burn type. Records were made
of D.B.He, diameter where sample taeken, snd insect populstions
per fixed ares, 4 resume of the findings will be found in
the following table. :
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The main destructive insect pest, although not
comprising the largest populastion per fixed area, was
feuna to be Monochamus scutellastus Say.

The numbers in the solumn "No. of Monochamus scutellatus .
per sq. ft.%, include those larvae which were foun -
entrance holes as well as those larvae which were found
between the bark and the wood, and had not yet started
tunnelling into the weod. Larvee of this insect which had
‘commenged tunnelling were found at & meen depth of pene-
tration of 1.24 inches in type 1 burn, while typs 8 burn
revealed & mean depth of penetration of 1.4% inches. The
maximum depth of penetration intc the wood in sny one
instance was found to be 3 3/8 inches on s type 1 bum.

. Another borer, living Letween the bark and wood in

la rge numbers has tentetively been identified as Stenocsorus
8p., pehding positive identification when adults are
obtained. The larvae of §§an§§arug are normally found
between the bark and wood o coniferous trees with one
sxseption. They require a certain smount of molsture,
usually preferring trees which have been dead only a short
tire. Fleld conditions revesled this insect to be present
in large numbers, as shown in the table, but it was not
observed to e causing damage to the wood, nor is it
sxpected to do so. -

A third larvel type was found betwsen the Dbark and
wood, and has been identified as Clerid sp. In the larval
stages these insects sre ususlly earnivoreus, living under
bark and in the burrows of wood boring inseets upon whieh
they prey. The predatory habit was not observed under
actual fleld conditions.

A specles of bark beetle, ildentified as Ips pini, Say,”
was slso found, but only in relstively smsll numbera. These
insects are bark feeders, and do not demage the wood. In
addition s fly maggot was found and preserved, but as no
adults were reared through, the relationshilp to the wood
borers is unknown. ~

In all the trees examined, oniy 3 flat headed borers
were found, and these were assocleted with burn type 1.
Upon identification the larvae were found to be possibly
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} L.onota sps. The key used wasy U.5.D.A. Bull. No. 437,
'Flat-headed borers affecting Forest Trees in the United
States™, by H. BE. Burke, 1917. ZThese insectis are reported
to be bark snd wood miners in the trunks of injured willow,
sspen and cottenwood throughout the United States, but no
mention is made of attacks on coniferous trees.

¥Mr. R. Wong, of the Winnipeg Laborstery, rendered
valuable service in the identification of insectas dealt with in
this study. (An interesting featurs of this study is that
the heavier insect populstions, with the exception of Monoochamus
wau%%nun are associsted with burn type 2, but, in g%mr'a'!,
ecndlitions which are apparently attractive to a given insect
population in a given bhurn type are constantly fluctuating.
Therefore it 1a probable that less severe burn types may, a
yeur hance, readily provide satiafsctory conditions for
increassed populations. In this connectlion it 1s significant
that the number of Monochamus entrance holes found on Type 1
burns were sxactly double the number found on Type 2. 7The
small inseot populations sssociated with the three less severs
burn types would appear to indicste that these types heve, as
yet, not deteriorsted to such an extent as to provide =
suiteble habitat for thess destructive foreast pests.

Horthy of asttention 1s the remarkable difference found in
the susceptibllity to round-heasded borer attack of the different
burn types in jeaek pine and white spruce. The following table
illustrates these differences in the twe burns. In beth
instances the durn took plece in June, 30 that the interval
between the cccurrence of the fire and the examination of
trees was very similar,

Burn Carrot Bizﬁkatphn’mr t. a la'Cafgz? August
tP®  fpop/sg.ft.on white spriPop/sq.ft . pin
AITAD prqPop/sq.Ct. on Jack pine
A nil 5.89
1.00 4.78
3 ‘ 1.80 ' 1.73
4 3.08 08
} ;
8 5.18 | nil




it will be observed that bum types 1 end 2 on
white spruce were largely uneffected by borers, while
80 far these have been the most attractive types on
Jack pine. On white spruce, the borer popuis tion
inoresses with the lighter burn types, while on jaock
$ine the populetion decreases. 1 past experience iz a
eriterion, however, the lighter jack pire burng should
- eventually becoms more attractive to borers, and hence
& different pioture may develop by 1948.

On the basis of this preliminery investigstion, 1t
would seem that recommendetions for the salvage of fire
killed white spruce reguire soms slteration im the case
of jack pine. Inasmuch as jack pine burn types 1 end 2
are the first attacked, for maximum utilization as saw
timber these should be salvaged immedliately or as soon
82 possible after the fire, By late summer of 1948 it is
probable that the borers will have completed most of the
damage of which they are capable, Burn types 3, 4 and B are
8t1ll largsly free of borers, and will provide the best
quality salvege this winter, although if velume is & ma jor
consideration bum types 1 and 2 should be utilized first
«bd the remsining burn types iest. Burn types Z, 4 and 5
may become infested during the summer of 1948, but it 1is
pessible, under favourable tempsrsture and humidity conditions,
that little further infestation will oseur. '
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1, MISCELLANEOUS SPRAYS OF ORNAKENTAL TREES

n May 19, 1947, seversl ornsmental spruce trees
near the tennls court et Riding Mourtein National Perk
were discovered to e covered with nymphs, of wiet has
been tentatively ldentified as a species of mealy bug.
On Msy 20, a1l but one of these infested tress were
sprayed with a solution of nicotine sulphate, 1 part
to 500 parts of water, to which soap had besn added.
The unsprayed tree was left s s cheeks The spray was
spplied liberally with a Dobbin's hand sprayer.

Subsequent deily checks were made by examining
follage under a binocular mieroscope. For three days
after spraying no mortallity was observed, but within
the next two days all the numphs on the folliage examined
were dead. However, at the ssxze time sbout 75¢ of the
nymphs on the check tree were found to be dead, and by
May 27 no lliving nymphs were found, It sppesrs, there~
fore, thst while the nlcotine sulphate achleved & measure
of oontreol, all the nymphs would have died within seven
days In sny case.

Teble I shows the results of twlg examination.
TABLE I
Mortality of Aphids

Sprayed Trees Unsprayed Trees
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The sume group of trees was literslly covered with

what appeared to be egg clusters of s woolly aphid by
June l4. From 8-15 eggs were found per sluster, and
usually seversl clusters were found on sach nsedle. Eggs
wore deposited on both old and new needles, and under
nesrly every egg mess a large wingless living 'stem' mother
was found. These are, in all probability, sssocisted with
the nymphal stages found earllier in the sesson on these same
trees, but the seasonsl sctivity between the last appearance
of living nymphs and the first :pg;aranao of egg c¢clusters
é;laargéasoy unknown, Small nymphs began to emerge on

¥y -

At this time a number of trees were sprayed with a
commercisl water-wettable powder containing 50% of a 18%
gamma isomer of Benexane. This powder was used at the
rate of 3 1lbs. per 100 gallons of watsr, Two trees were
left unsprayed to serve as cheeks. Dally exsminstions
were made of the sprayed and unsprayed trees. It wss
found that nearly all the eggs failed to hateb on the
sprayed trees, but that the egg hatch on unsprsayed trees
wes gooed. On July 9 no living nymphs wers found on
sprayed trees and many egg clusters were still unhatohed.
The check trees on the other hend contsined meny living
and few dead nymphs., Although it was net possible to
follow this experiment through, it sppesrs that 666 has
some ovieldal properties ageinst this insect, and that
fairly good control wses achleved,

The ornamentsl elm trees bordering the promenades
Just north of the adminstretion building were found te be
infested with the wodly aphld, Shi,enﬂnraf;ggégggg on July 9.
Mesta of these aphids were teaﬁ@?!%ii&?”3~ Pumerous ourled
leaves. In each nest were seversl different stages of
these apbids, usually one large wingless adult, seversl
smell winged forms, and very meny small wingless nymphs,
They sppesred tolbave their nest snd move about in ths open,
retreating to their curled leaves at first warning of danger.
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Using the same 666 solution, 10 trees were liberslly
sprayed with & 'Dobbinsg' hand sprayer. It was imposaible
to devote sufficient time to determine exactly the effect
of this spray. Examinstion of numerous curled leaves two
deys after they were sprayed revealed many dead nymphs.

Ko nests were completely vacated, but some had very few
living nymphs in them. Probadly ss the nymphs emerged from
their nests the realdue was sufficient to destroy them. It
is unlikely that the spray would resch inside esch curled
leaf but with s more powerful spray mechanism, this pene-
tration mey be posaible, If the residual effect is to be
relied upon, DDT may be & better insectielide since its
residual effect is superior to that of 666,

It should be explsined that the foregoing spraying
experiments were carried ocut at the reguest of officials
at Riding Mougtein National Park. The park suthorities
are most soneerned about protecting their valusble ornamentsl
trees from insesct damage, and these experiments were, there-
fore, undertaken as a co-operative gesture. Inssmuch as the
investigative party stationed in the park waas sssigned
specifically to lareh sawfly studlies, it was obviously
impossible to carry out this additlionsl work theroughly,
and oompletely. However, some excellent results were
achieved, and those responsible for the protection of ornsmentel
trees were extremsly gm teful for the services rendered.

It wmould therefore sesm to be worthwhlile to devote &
little time to this work, since it promotes & feeling of
gocd-will towsards the forest insect unit. Moreover, the work
has stimulsted the interest of the park peocple to such en
extent that they are considering the purchase or econstruction
of a2 spraying unit. The forest insect laboratory personnel
could well afford to mssist their efforts by providing
techniecel advice and sassistance. :



202

4. V. Hildahl

1e Introduetion

The fellowing report outlins: the setivities of
forest insect renger V., Hillshl during the summer season
of 1947 snd costalng observetions asde in various parts
of ¥gnitobs for the Forest Insect Zurvey. No definite
itinerary wes followed by the writer se the scason's
work was dasvoted to supervision of tie lnsest rangers
in the field and tc speeial Crips snd Investigations.

The latter part of May snd first part of June was
spent et the Wirnipe; Laboratory. Nuring thls pericd,
the writer made two trips to the “pruce "oods Forest
feserve; one on Jurns 5 to colleet spruce dudworm larvae
for shipsent to the Dominlon FParassile Laborstiory,
“ellevilie, Ontario and & second trip on June 10 to
release spruce Lulworm perasites.

On June 12 end 1%, the writer secospanied Hr.
We {'e ¥eOQufiin on g trip to ths “hitesiel)l Forest
Reserve Lo ¢onduet Forest Inseet Jurvey s aupling
{trees beating) experiments. The objest of the ax«
periments wes to deters ne a standsrd metnod for
meking !nsect collections whish eould be used by
gll fieid personnsl.

tr: merial survey of the Manltobe-Ontaric border
regicn, conducted jointly with ¥Mr. G. R Carter froam
the Forest Inseet Ladborstory, %eult “te. Harle,
ntario, wes serried out during the first pat of July.
The purpgse of the scrvey wea to Jetsrmine the prevalence
of spruce budworm snd jlaek pine dDudworm In the Torested
grees slong the Menitoba-mtarioc border. 2lerisl mapping
of budworm damaged spruce and Jaek nine stands throughout
the ssme sres was undertsken during the letter pert of
tugust and the eerly psrt of September, The sireraflt
used throughout the geris)l recornsissante wes supplled
by Forest Inseet nvestigations, %sull 3Jte, Yarls,
Onteric.
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The period July 2 to 27 wes spent (uspecting the
field work beinz cerried out in slbertae by the Torest
inseet rar ers. At the sawe time, seversl contacts
wers made with personnsl of the Alberta Forest ~ervioe,

Frou suzust 17 te &1, the writer wuss in the Frinee
Aloert sres inspeoting the field work Leing
in ‘esketehewan and gontscting personnel of the Zassat
ohewsn Department of Hetursl Hescources. VFrel minery
arran;ements wers zade, at that time, with the Sasizat~
chewan Dep: rtment of Hatural Resources for the :srection
of 8 fores: inseot rsrger cablin et Prince albers.

The period from august 256 to September 17 wes
devoted to supervising the estabilisiment of permanent
Forest insect Survey sample plots in verious types of
t uber stanis torcugbout thne forested arees of the
thres provinces, Fleld work for 1947 wes terminated
on Ugtober 7. '

B, Inseet Conditions

{e) Jack Pine budwors (Choplstoneurs fumifersns Clem.)

Rarly in July, & survey to determine tne revalence
of Ludworm on spruce, oslsem and Jack pine wses made
slong the ¥e Ltove-Outsrio boundarys. This survey ex~
tended from Hoer Leke in the north to Tisesu Lake in
the south., (¥Yosr Lake lles almost due east of the
town of Fepens Tiver and Oiseeu eke lies sbout I6
miles sast of lac du Ponnet.,) Jask pine budwors
feeding wes observed in sll the jJsck pine giands
gurrounding the following lekes: “oar, Doyskin,
Aikens, wsllsge, Cem and Olseau in ¥Manitovs and
Spoonbill, ¥uselos, Carrell, "ingiskus, Eagle snd
Snowshoe 1n Ontsrio., (Thsse lak s sre loosted withun
90 miles of the Ha . itobs=Onisrio bouniary.) At the
time of the survey (July 1-7), Jsck pine udworm ae-
tivity was reistively iight im all the sbove mentleoned
pleaces with the axception of "inglskus Leke in Ontario
where defolistion renzed from 15 to 20 per cent of the
gurrent year's folleyge. In the latter pwrt of Augsust



gnd early pert of =eptesber, sn serial survey was made

of tre srea hRetween Lake ¥Winn pez snd the “nterlo boundsry
from Hennie in the south to Berens River in tte north.
mly one nfestation of Jeck pine budworz wes cbssrved
from the alr throughout this srea. The attack occurred
along the southeenstern shore of Alkens Leke snd extended
soutlbi-cantward 88 ‘sar s Coukowin Leke covering an sres
of approximetely 11,000 meres. Throughout the .nfested
gren, defoliat . on waa quite noticeadle and the Jsck pine
showed a distincet reddish tinge indieating that the
sttaek was of medium iuntensity,

(b} spruse Budworm (Choristoneurs fumifersns Cleu.)

During the survey carried out Iin the Menitobe~intarlio
bbundery re.ion, spruce budworm feeding was observed et
tihe following laies: Yosr, ¥allste, Sem snd Olsesu
In Menltobs and fpoenblll, ¥uselow, Carrell, ¥Winglsius,
fegle and “nowsioe in "ntaric. In every cass, the bud-
wors populstions on spmuce were considerably lighter
than tiose on Jeoek pine in the ssme sres snd very l1ittle
damage to spruce folisge was obmerved. Ho seriocus oute
bresiks of the spruce budworz were ssen from the air
during the serial Teoonnaissanos,

{6) Lareh Sawily (Fristiphors erielisonii Htg.)

This lareh feeding inseet continued to csuse severse
dei listien of tem:rack stands emst of Laké Tinnipeg In
¥anitova, An serisl regonnelsssncs =f the area, carrisd
out dupring the latter psrt of august and esrly psrt of
Septenber, lndiicsted thet, for the nost pert, lareh
sawlly was quite sotive in sll lsreh stends and, sithoughb
it varied in ilrtensity in individual swsups, In ne
instence 414 1t show aigns of belng less sbunisnt then
it hed been in previous years. Hesvy infestailions
pgeurred along the south~ssst end of Lake ¥innip w d
sround Pire Fellis, the [Rlsck 7iver 3Jettls ment, Lole
River, Loon Bey &nd inlend slong tne Fi?gm and Berens
Rivers for e distance of epproxizstely 20 miles. 3mmll
texmraci swaups around Cstflish Lake end Round Leke also
suffered heavy defcliat.on. Hastward, towsrd the
Yanl tobs~Tnterio boundary, tamsrachk is less abundaut,
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but all stands throughout the _nlsnd sree showed 1lisht
o mediuw defollstion. Scsttered izreh stends throu hout
swenps around Little Orand Replds, “asscinni sk Lake,

¥aul iete Leke, Dogskin Leke and Alkens Leke all suffered
light to moderste attacks.

:t wog ongerved duping the survey mnade along the
e¢ast alde of Leke ¥Winnlper thsat in some omges only the
duter edge of the swamp was heevily attscied, with
littie or o 4defoliation in the centre {lowsr) ares.
Frobably tule eondition wes pesoninted with the bigh
water levels turoughout the ra ion whioh may nave
sdversely arfected the development of tue lareh sawlly.

(d) Bireh Sewfly (Arge pectorslls leach.)

This insest csused modersie to severe defolistion
in scattered bireh stands throughout southesagtern
Mo itous in 1347, The msin body of the nutlbDresk was
bounded on the nortn by FPine ¥alls snd the #imnipeg
dlver and extended southeeastward to Crow Duok lLeke and
thenee south pust ¥est lawk Lske and Faleon Leke to
Shoal Lake., The hesviest atlacks cogurred srcund faugh,
Hanlioba, on ®be west side of “hosl Laxe., Birenh steis
in thls srea were eounpletely sziripped. Hesvy attacks
8ls0 oocurrad st the south end of “sat Howk Dake snd
slong the north side of Faleon Lake. Defal.gt ilon of
bireh st thess two poln:e ranged from 78 to 100 par cent,.
Exemingtion of bireh stends sround [a¢ Ju Bornet mnd
Point 4u Pols indicsted that biych asswflly he?l been sctlive
throughout these aress, However, ithese sxsninat ong
were =sde lste in the fall after the icaves hed com-
manged falling and, therefore, no dsf inite conelus omse
regarding the severity of the sttsck were resci.ed.

ds Hpeoisl Investis st ions
R peo &

(a) Budwors Survey--194T--Menitoba-Ontario Boundary Reglen

 Eariy in July, & supvey to d eteramine tne prusvalence
of budwory on spruce, bamlsem and jeaok pine wss made
siong the Manitoue~dntacio voundary from ¥oar Lske in
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the nortn to Oisesu Lake in the south. (Hoar Lske lies
almoat due esat of the town of Berens River and Olsesu
Leke 1les about 35 mlies sast of Lae du Bonnet.,) The
survey wss eonduetsd Jointly with ¥e, G, Re Carter from
the Forest Insect Laborstory at Sault Ste, Ysris, Ontardo.
The airereflt used throughoul zost of the survey was
supplied by Forest Iusect Investigstions, Zsult Ste.
¥grie. The ¥w itobs Frovireial Alr %ervics sssisted
greatly by supplying eireraft for the latter pert of
the reconnalasacce. ,erial wsapping of bulworm desagedl
sprude snd jaek pine sbands throughout esstern Wanitoba
frem the %hiteshsll Forest Feserve in tre sowh to Mosr
Lake in the north wes undertsben during the letter part
of tuzuszt snd early psrt of Zepteaber. Fur the results
of the survey, refer to “ection IJ parts (a) snd (b)
of this report,

{2) Lareh Sewfiy Reconnalssance~--~1047

Wup.ng Septembey, sn extenslive aerlsl regoins.ssance
wes zade to determine the dlstributioco end intsnsity of
lareh sewlly throughout temsrack stands in sastern
Yen itobae The sirvreralt used for the recornsiassnce were
supplied by the Menitoba Provineial Alr Service. The
surve; covered the ps t of eastern Hanltods iying esst
of Lexe Winnipeg frem the Wimnipeg Giver in tis south
to the Berens Plver in the rorth. Throu hout tle sree
covered dur.ng the survey, laveh sewlly was generslly
distributed and wes esusing moderats to severe defcili-
ation to most temsrack stends., For further resulls
of the survsey, refer lo feection Iif, pert (o) of thiua
raport.
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B, Bes Po Bridgean

l. Introduction

A survey of forest insect conditions in ¥snitoba was
carried out in the summer of 1947 by W. Addison, R.C. Purse
and E., F., Bridgman (writer). PFileld work was commenced in
lute ¥ay and wss completed in mid-October.

The last few days in May were spent in the Turtle
¥ountain snd the Spruce Woods Foreat Reserves, but due to
the late season, very little insect activity was observed
at this times

During the first two weeks of June, a general insect
survey was oconducted in the ¥Western Forest District of
Banltovas The sreas vislted included Riding Wountain
Hational Park and the Duck Mountsin and Poreupine Porest
Ressrves.

The survey was eontinued during the latter half of
June in {orested sreas of the inter-lake region as far
north as Gypsumville, Hodgson, and Riverton,

The writer spent four days in the first week of
July in the Bissett area, which was reached dy airerart
of the Manitoba Alr Jervice. Here, sn inspection of
spruce and balsem fir for the presence of spruse budworam
was carried out and general insect sampling continued.

Two weeks in mid-July were spent in a speclal survey
of Jack pine budworm in the 3endilands end whitesbell
Forest Reserves, At the same time, a sesrch for evidence
of ap®uce vudworm in the latter reserve was made,

During the balance of July, an inspection of insect
conditions in the Plne Falls~Lac du Bonnet distriet was
made., This included a one dey survey of the Manitoba
gﬁlp and Paper Company's pulpwood berth north of st.

oOrge. : ‘
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hayoh sawily reconnalesance was Legun while in this
dissrict. The last few days in July were spent on &
larch sawily survey of the sreas around Lundown, Fimey,
Bprague, and “hitemoutbh Lake in the southeastern corner
of she proviace.

all of auguet was spent on a laren sawily survey and
on general collectling in western Manitoba, fros Riding
Mouatain Naiiomal Fark aorsh %o The Fas. 4n alrplane
f£iight fyem The FPas over the gentral portion of northern
#acitova to detect larch sawily was made by H. U« Furse.

Fursher larch sawfly reconnalssance was oarried out
for the purposs of detecting defoliation by laroh sawfly
during the first week in Septeaber ian the inter-lake
region of Manltoua. The remaining three weeks of
September were apent in establlshing permanent sauple
plots in the iuiteshell, Sandilauds, and Spruce Yoods
Forest heserves. '

4 shorough survey of budworm dasage ln the Bandllands
Forest Heserve was conducied during the sesond week in
Qatober. T.is ¢ompleted the season's fleld aotlivities.

Details of tue summer's work and reports of insect
conditions are given in tue following plges.

Tuls insect continued in 1947 %o infest wost of the
tamarack stands examined ia the southern part of Hanitous.

In the goutheastern .ortion of %he provinwe, tauurack
swaupe, Lfor the aost part, were neuvily infested, although
in a few places the ianvensity appsured 0 be decreasing
sosewhat and in others ingreasing. Three alles onst o
Sundown, in e swaup covering avout three seciions, the
infeatation was very light. However, L% wans apparent
from the sparee follage that this tamarack had sullered
heavy énfwfiﬁﬁi@a ia past years. Lry conditions pre-
vailed in t0e ares exemined. The trees were falrly
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mature (6 %o vy inehes D.B.H.). Several small Samarack
stande in the Hprague diestriet suifered light %o heavy
infestations of sawfly. The wore mulure trees in tils
area appeared less aifeuved, especially where the swamps
were tairly dry. In a pure stand of youny Samarask, b
miles unorth of Vassar, a uoderate %o heavy ilaiestation
of sawily was found. Tols ewam;, which was very wel,
extends in & norshweaterly direciion from the highway
and covers £0 %0 29 sections. 4 wet swamp, two mliles
wvest of Ht. Labre, contained seattered young Samarask,
which were being attacked quite severely by larch sawfly.

Tamarack about one-balf mile west of the Sandilands
Foreat Reserve headguarters was badly deiolliuted amnd all
temarack etands slong the uawson Hoad between Richer and
tie sastern boundary of the reserve were heavily infested
with She peat.

In the Ahiteshell Forest Keserve, there are several
swasps along ube Brereton Lake Hoad, which runs some £0
wiles porsh from bighway Ho. 1. 4leost all tamarack in
these swampu was infested by aawily in 11ght to medium
intensity. About 11l miles easv of ksunle, along the
norsh side of the C.0.A. maln line, there was & moderate
t0 heavy infestation of sawfly in the tamsrack tiaroughoud
several acresof swnup .

In the ares between dultemouth and Heause jour, de~
foliation ‘was heavy ia m0st of the Lsmarack stands ex-
amined. It wmas cefinitely wore sever¢ %than what of 1¥4b
in severazl areas.

Tamarsek in swaups between Beddon's vorner and Lac
du Bonnet suffered heavy deioliation agaln in L947.
Betwecn the town of La¢ du Bonnet amd Pinawa Lake,
tamaraok ik general was beavily atvacked by the sawily.
in 8 larges swasp of young Samarack and black sprude,
ioeated in ses. 24, $p. 15, rge. 11, E.7. mer. and
segilons 3@ and 31; $p- lﬁg Xy, 12, E.F+ mer,, east of
La¢ du Bonnet and in a similar swamp & miles west of
Plpawa, Sasarack was hesvily delollaved.
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Between Lao du Doanet and Fine Falle, severul swaspe
w9re examined ahd sll Samaradk etands in them were suffering
medius o Beavy infestations of larch sawfly. Temarasck was
beavily defollated in & swaap about 6 miles east of Fine
¥Falle (%p. 1Y, rge. 11, E.p. mer.} and also in the Fors
Alszander Indian Heserve. ~

The tasarack stands in the Hiverion &réa were at-
tamked again thls year by the larch sawily, alsbougn 4t
ap eared to be still on the decline. :

There was a light sawfly infestation in =most of the
Sam.ratk in eswamps 23 nlles west of Hougson and one wile
north of Broad Valley.

Hear Ashern, two swamps were examined, ia bogh of
whieh tamarack was heavily infested. aoross the road
from one of these swaups, the Samarack w»ss only lightly
infested (sections 2 and 3, $p. 27, rge. 7, Hei. mo¥. ).

A stand of laroh 2 wiles north of Falrford Settlement
sa8 only lightly iafested in 194/} however, poor follage
production indicated that serious defoliation had ocourred
in past years. 4 few trees in this swamp appeared %0 have
been killed by the larch sawflly.

In the spruce doods Forest Heaserve, litile or no
laroh sawfly aosivisy was ovserved, alshough lamarack
there bad been infested in the past.

In se weutern parsv of Ridimg Hountaln Navional Fark,
sondisione were much She same as in 1946. pefollasion ef
Lamarack appeared 0 be generally quike heavy, salthough
in one swasp (#ec. 18, ip. &3, rge. 25, B.F. mer.), 1%
was very lighs. In the cenwral portion of Aiding ¥ountain
Hational Fark, wost tameragk stande were again aifected
by & medlux iunfestation of lureh sawily, with the excep~
tion of sose in & very wev ewamp, lovated in sec. 3b,

t?' €, rge. B, 5.7, mor. snd in a swasmp avous 3 oy &
miles soutpheast of audy Lake, alomng tue Fark boundary,
where the infestavions were light.

dedlum infestailons also ogourred in all the swamps
examined along the Jsuubin Hoad, between soom Lake and
Glear Lake in the eastern part of the Park, SBlallasr
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infestaiions, possibly more severs, exlsssd in larch
swamps at Milee 7, 1U, and 13 on she Norgate Read.
Tamarack in four swamps examined along the Holling
Hiver Hoad, from the Eorgate Road south to the Fark
boundary, wers all heavily infeeted with larch sawfly.

Along all tamsarack stands examined in western sanitoba
were infested with this sawily, as far north as *The Bog*
on The Fas bighway (53° 1%' H).

In a stband 4 wlles north of Ltbelbert, the infest~
atlon was light, but the lareh nad apparently suffered
heavy defoliation in the past. Tewarack examined im sp.
£9, rge. &3, #.5. sor. of the Duck Hountalu Forest Reserve
was heavlly defollateq.

Similar oonditlons were observed in & stand south of
Cowan om highway Ho. 10 and fros Uowan to Henwer all
tamarsck was ageln heavily attacked in 1947.

East of the Foreupine Forest Heserve, Lamarack was
éxamlned ai pointe 12 wiles northwest and & miles west of
Bowsuman) also near Blroh Alver and Bowra. All stands
§h¥angﬂau% $als ares were heavily infested with the
L peset.

In the Dawson Bay area, larch sawfly was very aotive
in Sp. 47, Tge. ¢, W.F. mer. dlong tne nighway Jusi
north of safeking, the taw.rack was also heavily in-
fested. :

Besween tae north end of “Tie &aﬁ*ﬁfgilt L7 on The
Pas nlghway) and The PFas, only very light sotivity wae
cbserved. Similar conditions existed in areas inspscied
norsh of The Fas and around itikameg Lake. Tuers only
the oovasional tree bad been attacked snd feeding desmage
was confined %o ocune or Ywo branches on the $ree. A
Llight in an aireraly of vhe Manitoba ALr sService was
wade from The Fus L0 Yabowden in ¢entral northern
danitoba. B0 luren sawily infestations were observed
in she territury cowvered.
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in a@ayaziag,ﬁﬁis%gaar'i distribution of the lareh
sanfly wish that of 1946, it appears that in the western
porsion of Wanitobs the inseot is gradwally wmoving north-
ward in infestation proportions. ,

¥Furiner inforaation about the Samaraek swamps in~
spected dupring the courss of the survey is given in
Tables 1 and & whioh appear on pages 224 and 226,

(b) Jaek rine Hudwors (Agchips fuw

iiieran

4 1ight %o medlus infestuiion of this insect was
found %0 exlast in the jaok pine stands around Red Rook
Lake in the shiteshell Foreat Reserve. There were also
very light iafestabions ab %he nopshern and the soutnern
ends of Lake Hreretom. Samples were gollecied from the
castern side of Wiite Lake, the southeasiern end of west
Hawk Lake, and at several poinis along nighway Ho. 1 in
tp. 30, rge. 15, B . mer. veioliation was not notlcsavle
in these plaves. : :

& Clem. }

the sandilands Forest «eserve was sgain atlacked by
this jJack pine-iseding inseot. In 1747, & moderaie %o
neavy infestation exitended {rom the ﬁaﬁiﬁﬁxﬁ boundary 6f
the reserve to approximately one mile north of the line
bevween Sownebips 6 amd 7. Sudworm activity in Une
porthern part of the ressrve was very lighs.

puging July, some preliminery mappisg was dons in
this reserve at uwhe height of the budworu's feeding period.
It was found %heb this year's atsacks varied in inteusiiy
from very light to heavy, although only & comparatively
small aves of whe ressrve gould be claseed as hesvily
infested, I% was also found that %he intensity of ia-
festation varied oonsiderably within a ssall ures.

In the southbern half of ¢he Sandilands Forest
seserve, wost of the jask pine not infcsted, or only
lightly infested, by the budworm showed evidence of
attacks in past years by the pine tortolse scale
(Toumeyella sp.). Beale aotivity observed Lhis year
®&% Light and spolkty. There sere only a few jlades where
budwors defoliation was severe in areas of Jjaok yine ak-
tacked by scale, Only in rare cases sere jaoxs pine Ludwors
and pins torsolse scale collecsed from the same LIraneh or
Swig, ' '
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& survey of duassge %o Jadk pine in the Sandilands
Forest Heserve was msade during October. Furtuer ilafors-
abieon about this survey a,penrs under the beadling "Speelial
Investigations® in this repors.

Gutside the soutbern boundary of Sandilande Forest
fleserve, jaek ine budworz atladks were moderate o heavy
in seotions 13, £0, £1, and £9 in tp. &y rge. 10, B0
BT .

buring the course of the susmer's work, a sesrch for
juok pine budwors was made in esveral otier forested
areas of Manltova. Hetwsen beddon's Uorner and Lac du
Bonnet, Jaok pine stands along the road were examined
thoroughly, but mo sigos of the budwors were found., 4
further sesroh « us made around Novra in tue Blroh Hiver
district and sortbh of safeking along nigheay Heo. 10,
without result.

(¢) spruce budworam (Arehips fumiferasns Clem.)

Ho infestations of this inseot were discovered out~-
side the Lyruce Foous Forest Heserve. 4 few sauples wers
collected at scatiered points along the west side of Lake
%innipeg betwesn sianipey Heach and Hiverton. Tae loca~-
tions of these collections are as foliowst sec. 20, ip.

18, rge. 4, B.F. mer.; sec. 24, t,. 2U, Tye. 4, E.P.

mer.; see. 21, tp. 1y, rge. 3, E.¥. wer. In each case,

only a few buiworm larvae were found ou examinaivion of
several white spruce. In tuis dissrlot, spruce are soatiersd
toroughout the area in small siaznds, seldon exceeding HU %o
10 aores.

Two gollections of Duuworm, feeding on apruve, were
nade in eastern Xanitoba. One gellectilon from white
spruce was sade s% Sissevt. 4 single larva was Laken
from wuite spruce near “eost Haek Lake im see. 7, tp. 14,
rge. 17, k.7, mer. However, tie dave of tne lavier collee-
tion (July 18) indloates that it was & siPay Jjask plae
budworm. &0 siga of budwors damsge %0 BLYUCE ELB OD~
perved ot either of these plaves.
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Thle inesct enemy of whlse oplur was found again in
infestation ,roportions in the Duok Hountaln Forest
Reserve, where it occurrsd mainly in the western pars.
fhe infested sreas examined ineluded: the northers half
of %p. 30, rge. 8} the southern part of %p. 31, rge. 28
the northwestern corner of ;. 30, rge. £33 the wesvern
j;ar‘ﬁ of Ep j}.g Tgd. g’fﬁ; Hel o may.

in she affepsed areas, defoliasion was severs on
individusdl Srees, but not wore than half of the Yresdling
aspen examined apprared %0 have been s$vaoked. The in-
gyection wae varried out in she Iirst week of June and,
gince the season was partioularly lste im 1547, it s
fairly oertain that defoliation by %his inseot becCame
more severs luter in the month.

4 small jpiestatlion was Ifound in sthe southern part of
© the Duck dountaln Forest Heserve, located in sec. 12, tp.

£7, Pge. £b, B.F. mer, i grEst gaxg of the defoliation in
tiils aresa sppesred to he ocaused by the imsrloan soplar
leaf beesle. '

Elmewnere in the western part of the province, samplies
sere taken near noblin, inelde the easvern boundary ol the
puok dountaln Forest Heserve, and in sec. 30, tp. 29,

Tge. ﬁ}, Hul o AL

Cther samples were obtalned fros the inter-lake area
between Gimll and slverton, but no defeolizvion was ob~
nerved there. .

(e) Fine Tertoiee tvale (Ioumeyells sp.)

Althonugh no organized survey of scale attacsis lu the
gandllande Forest Reserve wos onrried ous ia 1947, 1% ap~
peared that the extent of scale aesivity wae =bout the
eame a8 in 1386, Collections were made as far north as
Bec. 33, tp« b, rge. 10, E.¥. mer. and in the center of
the infested sres, aec. 18, V.. 5, rge. 1y, L.7'. mer.
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It is not koown whether acltive s¢ale was more severe
this year than last, a8 1% wae not mentioned in the 1946
report whether theé dansge was ocurrenl or tihat of previous
years. However, as 1t does uot &ppear 1o be spreading i
the Sandilands distriot and, as no areas of heavy scale
activity were encountered, it is probable Shat the lp-
festatlon is omuthe wane.

Guseide of she tandilands Porest Reserve, only one
collection of pine torsolse scale was made in danitoba.
I% was taken from two Srees in a jaex pine gtand 7 amlles
southwest of Law du Sonnes (seu. 1b, %p. 14, rge. 10,
Eepo mer. ). & oaveful search wes made 1n this area for
further signs of scale activity, but none were found.

{£) rorest Tent Uaterpillar (¥alacosoma disstris Hon.)

~ pue t¢ tramsportation difficulties, 1% was not jos-
sible to visit the sreas around the Harrows of Lake
sinaipey which were infested by Suis inseot in 194b6.

~ po new infestations were discovered thls year,
although gollections were obitained in tae inter—laks
region at Arborg, Riverson, snd Hodgson. One sauple was
tuken 6 wiles sousheass of Dauphin. In esoh case, only
one tree was found to pe affeoted in the area sampled.

(g) Hed Plue sawfly (Neodlprion namulus Schedl.)

A small area infested by Snle insecl was found in &
jaok piloe Iorest & mlles norsh of Fairiord Gettlemens.
Tae infestation was locaied in seg. 7, Su. 31, rgpe. 4,
Bewas 6T, Less than half of the jagk pine had been at-
tacked. However, the affected trees were being badly
defoliated, at the tvime of inspecilon in July. Hdany
pranches nad veen comglesely atri..ed Ly the feeding
() Balsam ¥ir sewily (Heodiprion mbietis Harr.)

fo infesisblons of this inseet were found in isnitobs

Yiuls year. In the Wniteanell sorest KHeserve, collections
were wade Ifro: black and white spruce at Ked Roek Lake,
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o8t Hawk Lake, Feloon Lake, wod pear Reuanle. 4t Faleon
Lake, two 3&§?&@s were taiken frow baleawx fir and, in eagh
age, the sawlly bhod ebtripped sone branches completely,
but was conf{ined to only one or two rees.

It was found to be oausing slight dansge to soue
small white spruce at Reader Lare, north of The las, and
to an ovoasional black spruce ¢ miles west of Flne Fulls.

(1) American Fopler Leuf Zeetle (Phytodecta smericans sohfir.)

Light iufestations of $his buetle were found %o be
wiégaﬁxa&a on the tremuling sepen in two districts of
sanlitoba.

In the inter-lake dlstyrict, several collecticone were
wade In She Glwli, Riverton, wnd 4rborg areas, where the
ingsecs was gquite prevalent. However, in ounly twe places
¥a8 the defoliation uoticeables (H to 10 per vent) ana,
in each gase, the dusage wae confined %0 a very few
trees. Toese Lofestasions were in sec. 20, tp. 24, rge.
by E-¥o wsr. and in se0. &1, tp. 14, rge. Z, k.F, mer.

In the Duee dounsaln Forest Reeerve district, minor
infestations were diecovered ncar Renwer in seg¢. o, ip.
36, rge. 24, #%.F. mer., sod 1o the Bield area throughout
tue northern half of $u. &6, rge. 26, ¥.7. mer.

samples were ooliected at other polnts in 4aniloda,
but no defoliation was evident when inspeotions we¥e zade.

(1) teaf Gaafer (pichelonyx sp.)

Two infessations of tLis iusect were discovered in
#Hanitoba this year, both in the inter-lake area.

Cne, on tresmbling sapen, was limited %o aboutl one
aore in sea. &2, %p. £33, rge. 2, .7, wer. AL the tine of
examination, the trees had suffersd § to 10 perent de-
foliavion and were atlil)l Shick with leaf ¢haler aduivs.
Buetles were quite gomauon in the surrounding distriet,
put no other *poockets® of heavy deloliavion were dis—
govered.
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The other infestatlon was in reotions 7 and 18, tp.
31, rge- 9, W.F. mer., near the Falrford ueltlement,
where leaf chafers caused severe defoliation on white
birch and hazel. The infested area covered avout b acres
of & predominantly jaek piune stand.

In okher dictricts, leaf chafere sere ¢ollevied Ifrom
gaskatoon and bazel—-nut, bul were not numerous enought 0
cause noticeable dauage.

{k) Pltob Fine Nodule saker (Petrova slb

T:.i8 insett was found $0 be very oomsdn On young Jack
pine throughout daniioba. Flne plantations ap.eared par-
ticularly vulnerable $o attsmcks, whioh resulted in killing
or assaging branches of young trees.

in a glansation % miles east of bDouglas on bighway
Ro. 1, 20 per oent of the Jaok pine and seots plue tress
were found %0 have %m¢ or more branches attacked by the
nodule maker. I[n many cases, $ue parts of the branoch
betwesen the nodule and the terminal had beaun killed.

v A plansalion near Camp Hugles in the Spruce %Woods
Forest Heserve consslned jack plne and -00%s plne, Live
per cent of whileh were sttacked by ithe nodule maker.

anotoer plantation in the sase area, abous J miles
east of Douglas on nighway No. 1, was found, on Shorough
examination, to be almost unitouched by the insect. Young
pine seediings at the Bhilo nursery sere aeversly at-
saoxed by tulre pens.

(1) The spruce sawrlies (Fikonems alg

Pikoneas dimaogkil Cress.

These insects were again found throughout Maniteva,
but no sericus damage by thew was observed. dJolleciiocus
were made iu eastern, central and western danssoba from
sundown 1B toe south %o Tne Fas 1ln the uoreh.
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in Ootober of 1947, forest insect rangers L. L. Modowall,
Hoded. Bdmumas, and E.¥. Bridgean worked for & days in the
Bandilands Forest Heserve sapplog jack yine budworm damage,
in co-operation with the sanltoba Forest Service.

 Tue purpose of tila survey was Lo record the dls-
trivution and iavensisy of budwors defoliation throughous
the reserve, o8 well a® 40 indlcate the areas ol jask
plne convaining & ulgh percentage of dead $0u8.

In making the survey, pragt¥icially all Sraversable
tralls were covered by Lrusk. a4t half-mlle inservals,
an ¢stimase of total defoliation on jaek plpe was sade
in each of three diameser (li.G.H.) oclausses: 5 inghes
shd under, over 5 inohes o0 LU inches, and over 1U inches.
fo arrive at this essimase, 10 trees iﬁ each class re-
pregented sere ohosen at rundom within a radius of some
10 t0 1% yarda. The averuyge defoli.tion wase shen delter-
mined after assessing esch of the 1U Wrees.

At every inspection pOlnt shere uead Wops were ob-
served, tue perceniage of dead~jopped trees in each
diameter Olads reyresented in bthe stund was oaloulated.
Tuls was vssed on a eouat of 100 trees in eadl dlameter
class. The number of dead trees visivle .t each point
was als3@ recourded. Uescripiive resarks about the stand
were included for a=0sy inspeciion ;olnte.

Table 3 (pages 229 to 237) vontalme the data used in
preparing a map of the Jjaok ,ime Duswora Gasage in the
Bandilande Forest Heserve. This is Peproduced on paye
240A. The map legend is guite olesr Lf it ls kept in
mind that she defoliation referrsd $o is tae agoumulated
result of pasd years' insect «nd otuer defolisting faotors,
assuaing $hat budiworm hae besn the culefl one. The shaded
4rea8 &F€ NOUSEBArily spprosimabe, inssauch as lotensities
of defoliation within relatively siort dlstances way vary
ponsiderably «nd as some falrly large inaccessible wreas
s6re DOL surveyed.
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A% the map indlcates, areas of wouerale and heavy

demage were sonfined Lo She southern part of the reserve.
gymbols indioating wdworam-kiiled tops in the norshera
part of the reserve mark forser are¢as of severs infest~
ation wioicn are now only lightly infested.

i large agale copy of the map vae sent io the
Masitooa Forest service in December 1947. It is to bDe
uged by thesn a8 a gulde %o culting operstions in the
reserve. GLome gutting operations .re already in pro-
grese. IV is shought tLsat sowe coniroel of the jaok pine
pudwora will be efleatec Shrough extensive ocuis ﬁf in
areas whioh appear %o be “jockess® of budworm agtivity
and where budworm damage has LEGH BORL gevers.

Although a cosplete analysis of the Gata of Table )
?&ﬁ aagﬁaatn atbempted, some Observitions may be sade

, A sotal of only 1b dead trees were recorded abv idd
inspection points and in moal cases L8 cause of death
gould not be definitely s ttributed %o jaok pine bDudwors.
I% snould also be aoted thal defolliation eetimates for
trecs over 10 inches D.B.H. were sade in only three sreas
vecause there wure not sulficlent trees of this slxe
elsewners %0 make estalusates. Only Wwo estisutes of
dead tops in this diameter slass sere made for $he same
reason. Uamsage O trees over 10 inches D.E-H. was
negligivlie.

Table JA sunsariues the estlualbed percentage of de-
foliation and of dead tope for trees H inohes and under
and for trees over H inches $0 10 inehes. It also shows
the nusber of ilnspection points where these estinmnles
gould be made. Both ciaxeter cvlasses were represented
at & Ligh percentags of tue lnspection polnts.

The maxisus defollation (average of i0 trees) ob~
served in any ares was |9 per cent. It ocecurred ia Lreea
in the D.B.H. olass 'S incbes and under'. The average
defoliation in tuls D.B.H. olase for 19) inepection poiats
was 13 per ceat. The maximum defoliation of trees in She
DoivHe Glass ‘over 5 .nches 0 LU inches' obeerved ia any
srea wak 65 per cent and she avera.s deioli.tlon for 208
inspecilion p0ints was 14 per cent. ‘
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 If the twe purts of tuhe iseerve lylng north and south
of the boundary lLine betwsen townsbiys 6 and 7 are con~
slaered separately, it will e observed that defoliation
is mueh heavier in the southern part. The average de-
foliation of Srees a% inspectlon pointe in She U.B.H.
class '5 inohes and under' was 16 per ocent in the south
and only £ per cant in She north. yFor trees in the V.B.H.
olass ‘over % inohes %o LU inehes', delolliations were
respegtively 18 per cent and 3 per cent.

A8 would be sapeoted, degd tops were sore irequentliy
observed among Srees in the ‘over 5 inches %o 10 imohes'
olass than in smaller trees. 'Over tie enlire reserve,
the foruer averayg® o per ¢ent and the lauter less than
one per cent; tie maxlumus percentage of dead %ops ob-
EQFVed in any ares sas 90 per gents Lfor the foraer and
5 par cent for the latter.

¥o dead~vopped trees of tus L.B.H. ¢lass 'S lnches
and under' were observed ia She northern part of the
reserve. T:is type of davage sas eonfined to trees
‘over 5 inohes W0 lU .nebes'. Thess, as mentioned
pefore, are lovased in areas of former severe inlest-
asion whieh are now only light infeasted. ’

Large nusbers of dead-topped trees in the 'S5 inches
and under' D.B.H. elass were observed at only two loe-
ations. In RE see. 28, tp. H, Tgs. 10, E.p. mer,, HU
per eent of the Srees in this class weTe dead-to,ped.
T.48 wae & severely defoliated area. In ki sed. 10,
tp. &, rge. 10, K.P. mer., 30 per cent of the treea welre
dead-to,ped, sakshough the defollation here was regorded
a# light, In all other aveass where high counts of dead
$ops wexs recorded, they were on Yrees in he tover 5
inches %0 10 inches' L.B.d. ¢lass.

in the southern pars of the reserve, there were only
a few ouservation poinits at whioh no cefolliatlion was ob-
served, confiraing Shat the infestation was general
throughout souls p.rt of tue reserve. jead-topyed trees,
ou theé O%her band, were present at eaﬁp&rstivagy few
points (67 out ef 1b&) occurring ia the main where de-
foliation was BEVEDE.
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It is aifficuit to gencralize about tue Gharacteristios
of heavily~iniested stands from the data of Table 3 sinoe
desoriytions are incosplete. However, many of these stands
were opeu-growing caes in wulah trees over & inches D.B.H.
bad sullered Leavier defolintion than smaller trees. In
general, jaok pilne in She northern part of the reserve,
where inlestations are light, grows more denssely ithan in
the south wheres infestations .re mueh heavier.

It is planned %o continue tuls survey in the Sandi-
lands Forest Heserve ss long as necessary 30 deterains
the effect of dheisutting program on budwors populations.

Ro other ug&&i&l investigations were garried out this
year by the writer. Hosever, it may be noted here that a
lareh sawfly survsy szu oonducted to determine the extent
ef $hg culbreak in danditoba. Results of the survey ars
revorded under *Insect Uonditlons® ia tois report.

wuring July, Wwo sejarate mass gollections of pine
tortolse soale were made in the Hundilancs Forest Hesurve
aad forwarded %0 Lr. E. G. Seith at Laniel, Juebsee.

dnes oollegtions of the lazge aspen toririz were
made in early June Irow the westeru part of shebusk
dountalu rorest .eserve. Theze wore mailed %0 the
“innldpeg Laboratory for a vlelogical study by Nrs.
Re #. Barker.

~ Between September  and Ootober 4, 1947, sixisen
permanent sample plots were estavlished in the Hulteshell,
vandilandes and Lpruwwe “ouds Forest Rezerves of dauliova.

fulrteen ol the plots vary irom © o L0 chkains in
lengtb by Ball & cnain in width. However, three of them
bad %0 be luld out a8 1 % & ghaln plote, owing to locsl
forest conditions.

In el plot, ten trees of suoh specles, which coa-
stituted at least 20 per cent of ihe Sotsl nuaber of trees
in the plot, were murked for detailed records during the
next five years. .
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thus, in the Bandilands Forest Reserve there are
seéven plots contuinlng Jaek pine sample trees and one plos,
just ocutside tbe reserve, uiﬁh wen larch trees and ten
Plack spruce marked as sample trees. in the S ruce 10048
Forest Heserve, three white syruce plots were laid ouk.
in the :hitesbell Forest Reserve, one wille spruce, one
jadk pine and one trembling sspen plot were establiished,
s well as one of jagk pine and white spruce, and one
of white spruge and balsau.

The meSuods by whieh these sample plots were lald out
are explained in aesall in She report of the (nief Forest
Ingsect Ranger, V. hildaal.

Two plots were set up by A A- Lejeuns and V. Eildahl,
$ix by H.h.J. Edmun's and k. F. Bridgman, and the balance
by Ldmundis, Bridgman, and R. C. Furse.
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Ge Los Ls ¥ehowall

;, Intredustion

fhe Forest lusect Turvey lisld work for the provinece
of Seskotehewsn wag carried out in 1947 oy forsst insect
rangers De Be Ye¥ay snd L. L. ¥elowsall. '

Leaving Wirmmipeg besdquerters in the lastter psrt of
Hey, tie rangers traveiled to frivee &ivert and fros
there Lo an thelir suamer getivities.

Puring the first pert of June, itwo reportes baru
 bestle infostations were nvest tedy woth of thase
were in the Pssqula Provinelel Forsst. 7The lstter

part of June was spent in the ¥ed.e¢ ilake arss of the
Dugx Hounteln Provicelsl Perk. An extensive |

infleste-
stion of the lurge aspen tortrix in this srea was
goupletely mspped, «

Tie wonth of July wes teken up in & zenersl recon-
naissance of tie {orested sress of certrsl snd ssstern
Sesistlchewsns 24 few days were s2lso spent in the 1 bep-
ation of jeliow-headed spruce sseily ssresites,

In August, two nore shlprments of yellow-headed
spruce sewlly parasites were releassed. Zowe tl.e was
spent during August .o mepping the distribution of
derch sawily in Sesscetebewsn, Hvery effor: was uede
o cover sll accessible srsss of Lasersck But, owing
te the grest smount of territory to be traversed,
scue of the cutlying distriets hed to be onitted for
the 1949 season,

ihe grester part of tis sonib o “Septesber wss
spent In csteblishing permansnt forest Insect survey
spmple plots. Several days st the end of the zonth
wore used to obteln flre-kilied Jjaeck pine lozs lu ths
Fert s la Corne Provinclal Forest, wihere as wdy of
wood Borer dexs e iv fire-xilled timber hed been made
duping August by mezbers of the staff of tie "lnnlipex
lecorsiory. These infegted 1o were Laken to tie lsbhoew
gtary for sterase to obtain emergence of adult specimens.
fhe.2p0 ok, o tember brouint to & elese fleld motivities

b
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2. lInsect Conditions -

(a) Lereh sewfly (Pristipuora erichaonii ntg.)

terch sawlly has now become one of the foremost
forest insset pesis of Ssscstoheéwsn. 1In 1947, 1T wus
found 4ir sluoat sl1 tasmsrsck swsaps in the central and
sagtern forsated mreas of the province.

. Colisetions wers wmade in 1947 ss iar sest as e
a1y wiver Provincisl PForest (sec. 24, tp. 50, rgs. &,
Fe Brd mare}. o defolietion was noted luo thls sres.

Ten collections of isreh sawily wers meds in Frince
t1vert Yatlional Perk but no rfestetions were sncountered.
e gollection was sede in sec, 7, Lpe 853, rPge. 1, %
Erd mere., where the sawlly hal veen found in 1946. 2t
tiis location, 1} miles north of the Park gete, there
ig 8 small stend of tessrack. The other gellection
wss mede in & much lsrger ares of tamsrack about 10
ziles south of waskesiu {zec. &, tp. 5€, rge. 1, 7.

Zrd mer.). 50 trace of lareh sawlliy hed been found
in thlis ares in 1946, o defolliastion wae noled in
eitiber plece tihls yesr.

Host of tie tamarmck sweaps in the viginity ol

Prince Alvert core some slgna of defollal.on. Tus
nost severe infsstation wes found in & itasarsck slsond

of spproximately b acres, located 1u 86C. Uy ip. % 9y
rEe. 56, %, 2nd mere, 1 mile norih of Frince iflibert.
nefol.stion in thls sres ran.ed fros 1b to 40 psr cent,
Lignt deioilstion wes noticed in tes smell swaups 19
miles wsst of Pringe Alvert in seetions &7 and 27, ip.

oy Pige 1y Ve IP weTe, Four miles south of ¥eelowsll,
siong bi:hwsy no. 18, light deloiist . on wes noled in &
guell tumerack staand. This siend i located in sscs 26,
tpe 46, raee 1y He 20O BAT '

In townsbhips 50 snd 51, roee. 11, Y. “nd mere,
sortieesat of Csrret lver, very iight defoiisilion
wag observed, Fleld tfficer C. 4. Otterbein stated
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Lhal tre nfesisl on wag .0 Lesvier lhen lro3tl year's

in tole g, Ten gapil lnlestel ons sere dise vered
poprte of slpswin., The [irst one ls locsied .1 tpe. 52,
Pucs 7, We end mere, ¢ wulles norts of Klpswin asnd the
second Lo tp, 2 Pi@e ily e End merey U wlilss sortn
of kipsw.n. In Botlk casses, Jdelollalion was very lLizht.
One smesl coliect.on of larves wss sede .n Greenwster
Lake Provinclel Park in a8ge. 1, tus 41, Tige liy “e
g4 mer. Mo defolistion wes noted in this arsa. .

Fumerous szell swsops, from udson Zay south to
sturgls, were [ound to be lightly ‘nflested, In ihis
areg, iigot infestst.ons oceurred in ssc. 13, tp. 44,
ree.e B, %Y. £nd mer., 5 ulles south of Hudeon Fay and in
B8, E, tp. 40, rge. U, T End mer., ore x3ils south
of “sserve., Delfolist on iun bot. plsees ransed from
20 to IU per cent,

fevVere du0p.0 BES g68n In & laryges tamsreck sisnd
west of Fellye. This sitend s iocsted ! 1/5 niles weat
of Pelly mlomg hil hwey no. 4v (880. 26, tp. '3, rge. 1,
We Zrid mérs) . Tefolistion ranged f{rom <&O 10 &y per cent.,
The heavy infeatet.on of 1946 in tpe 25, rge. Bl, ¥, lat
58Pe, 7 miles sorth of Pelly, slowed noc sign of dininisue
inge Tefclistion in thles ares ranged from 55U to 60 per
gant.,

Bii temeracs stasnds rorth of Felly were ox-
smined ap? larcn sawlly #as fpund Lo Le gulile sctive
in boths The Tirst i8 locveted ir set. z8, Lpe. I49,
TiUGe 8, %o lal mer., ¢ miles north of Felly and the
second in s6C. 34, Lpe. 4, rge. i€, 7. lat mer., &
soies norts of velly. Defolisl.onrenged frox JU Lo
40 per pent.,

Throushoutl the "edge Lexe arce of lie “uck Younteio
Prowingial Park, lereh sewily was lound to Le quite
geraereliy Alstributed. Defolistion for tis 08l per i
appears’d to be very ligot. Three aress showlysy mediun
defoliation were gections 26, 27, snd J6, tpe. 70, Tas.
Ty V. lat mer.
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Tsbls 1, on pese 250 provides sidit . onel inlorm-
abtion aooul the sress visited during the loreh sewlly
BUPVEY .

ib) Yelsow-hemded Spruce fawily (Flionewms slegxkensis Fob.

The yeilow~headed spruce sswlly csused & consider-
aole amount of demsge eszein this yrer to planted wmhite
spruce but wues relatively unimportant on aspruce growing
under natural forest conditions.

4 gevere Infsestalion on ornsmental white spruce st
*aske alu, Prinee :lbert Hetl onal Psri, hed not ebated
to any extent, In fact, defol stion appesred mich
negv.er on some trees then in 13946, The srea afleeted
is approxisately & of an ascré an’ is Jotsted on the
gsast side of the tennls courts In ths townsite.

T#0o other smal., .nlestailions of wmach lignter lunten~
sity are to De Jound &t #achDowall snd Holveln in the
Kisbst FProvinelsl Forest, AL Holbein, & 'sw whitle
spruce sdjacent Lo the rsuger's cabin wers lightly in-
fgateds & smeli plantation of wnlits spruce, 6/i0 of
8 wile north of the raeanger's cevlin st Mec owell, wes
8lso inlested. Farssiie iLibera. ons were made in the
infested areas st HacDowaell snd sl Hasaeslu.

{e) white Plue Tweevil (Flssocdes strool Peck,)

Py the white pine weevil, slthoug ﬁ&
puaralively light, sppesred to De sprasilng in sos

arves A0 rings Albert rat.onel Farx, ‘t ma &11}§

to be ound sitackling Jjaok pine elong | fnee g
rosd, U wmiles northwsst of wessesiu. g
obasrved at intervels up to 15 zlles scuth of "asieaiu
on Jeex pine snd white spruce, slong bighway n0. B

In 81l pleces, tisber wes gscatiered end the unusber of

trees suifering damege was relstively small.

in the Nlsbet Provinelasl Forest, devsge to o lew
trees in Lwo separste sreas wss found on white spruce.
fne kres was ot NacDowsll, ¥ of 8 wile south of the
ranqserts ﬁ&%;n snd tone other st liolbein, adjscent s
the pan: certe cabin, ’ ‘

)
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{¢) Piteh FPine Nodule ¥exer (Pebrovs sl luspitans Dusck.)

~emage to Jeck pine Ly tbls pest appesred to Le
very ligbt in the two sress wheve L wes engountered
in the Blsbel Provinoclsl ¥Yorsst.

Tue first aves was 1u 86G. 7, Lp. 49, rge. €7,
%o 2nd w6re, 5 miles west of ¥Frince siusrt and ths segond
in 886, 11, tp. 40, rge. B8y B €nd mev., 10 mlles west
of Pringe Albert. Light regenerai.on covered Lihese
sreag. In both csses, only & or 7 trees showed fsRge.

{e) = stern Willew leal Bestle ( Gelerucells decoras Ssy)

The repid srrveesd of this beetlis over new &rXoss
Decexe very sppsrent., It is ow guite general over
centrsl end es:tern Zas stohewsn. In mosl areas woers
wiliow weg examined, “Jelollation wss sevsre sd loe
folisge wies skeictonized L0 & vurngd-ovVer Sppesrancte.
isevy Jelolistion wes seen thls year on willow sround
¥ado8 Leke in the Duek Yountsin Provinelsl Psrk emd
al 8o frow Ysussck, north eslong blghesy no. 8, to Fally.
yxtremely heavy defol.stion pecurred alon: hichwaey no. 2,
froo Gsserve north to Dudson Fay. Other Jdistricig
atill asu fering dzmaje by thls Leells sre Carrot Hiver,
Prinse Albert, the ‘esdow Lake Provinclsl Foresti, H
Glaslyn and the Jacafish Luke arsa.

(£; Aspen Tortrixz {Arghips gonfiictons Wlx.)

This poplap-feeding insset s still one of the
forezost peats n the Tuck Hountain Frovineial Perk.
Larse aress of treabl ity aspen, in the viglnlity of
¥ndge Luxe, were attac.ed snd hesvily delol.sted during
1947+ The more zeture trees appssred to suller the
grester injury oubt smeiler troes alse showed sore Je-
folliation.

The hesviest defollet on by thls losect i the
viginity of ¥adye Lswe cocurrsd in tile laprge sspen
ste ds miong the essl snd vwest eldes of the leke.
Ligot to moderste fefolistion ocourred slung tie soulb
snd of the leke. 0 the esst side of Hsdge Lexe, in
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gections 15, 25, and £6, tpe 1, Fuse JU, Te lal BEle,
defolist.on ses guite severe. Lesvy lemsge vas &lso
roked in se@. o6, tpa. DU, Pgee S0, Y. lst mer. Trees
v this sres were vetwsen 10 snd 12 inpches Uebels, and
renged from [0 to 60 feetl in hel lit. “afoiistion ap-
pesred to be much lighter in sections L5, 26, 287, awi

25, tp. 20, rge. S0, %e lat mer, st the south end of

tre lskee In this srem, trses wérs of tus orchard

type, bstween [ snd & inches TPl and 1% to 20 feet
nicne On the west side of the lake, in sagtions &9

and 30, tpe U, TEes U, ¥. 181 MBr., defollstion
appesrsd guite hemvy., Other seet ons in o tpe U,

ghowin: 1lizht to medium defollstion, were 17, i, 81,

gnd 0@ in osrea of extremsly neavy Jefolletion was
encountersed 25 siles sast of Yinistik “ssch in B6C. Ao
Lpe U, TEe. LU, T 181 26T OO the Mgnitobae-"askelolewan
boundary. Yrees in the latter ares were Lstwsen 80 and
7y feet bigh and 1€ to 13 incues Dbl

3

raprther  nforuatios about this inssol .s given
undier "Zpeelal investisationsa”., & «sp of the il este
stion sppearg o0 2544A. :

{4} tmerican foplar [eal Destls {Fhytodects $aBrleana
senffre)

Yhis 1eef-esting bastle »zu8 quite setive in e
dgrnge seper sterds of tie Nuek Hounts.n Provineisl
vprk Sn 19é7. The scat severs dsmmye ocourred .n thie
Yadpe Lake v sé, w.t. trees lelween o &nd 2 festl Bigu
{2 to 4 .neres D.0,., . os.ny Lne wost hesvily stiagsed.
refolist.on by this beetle ranzed Irow Pight to mediume
soeursie estsication of Aefoi.stion wes siscal Jupos-
sibie, owing to the Usct that the treeg bed also sullersd
stteck by Lhe large sspen Lortrix.

pLiszrt jefol.ntion of agpen was noted at really,
vsharville and corth along highwey no. 8 te hudson
Hpye. L@st yesr's hesvy nfostatlion st “aublt Ced'n
in Prince ‘loert Kationsl fark showed sigrs of de-
gressing., Tefoliation tnis year wes mueh lighter
than in 1246,




(i) Bronge Bireh Dorer (Agriiug snxius Gory)

Tuping supusty, the rangers spent U days sxsmining
biren alends for 'die-bDacu! niren in Pronce Alzert
smlionsl Perk. Bireh stsnis ob gections Il snd I8,
tpe 07, Pge. 1, 7« Ird ser. were éxeu.red [or tree
nortelity. Althoush no Jdead trees were ssén, nunsrous
desd tops wers obLserved Lhroughout fhis sres. 1 the
ahove sres, Southmssst of Lenginy deert Leke, 10 trees
were cut down spd sxemined for evideres of borer setivity.
af the 10 trees, 7 were Jeansged by borer tunsls. In
the remsining & trees, no evidence ol Lorer wss abserved,

{i) ¥istletos (Hapoumolskys 8p.)

Thie disensges on Jack pine in the Hisbet Provicclsel
Forest ehowsd no siyns of dlsinisiiing In 1847. All Juok
pine in srsaes sround Holbsin arnd Hachowell wes hesvily
attacked by alastletoe, Lizht to 2o erate cutorescs
aeﬁa;reﬁ irs aress north snd wesi of Frince alvert.

inerever possibie, cutlting operst.cng were in §?§gr§$a
in sn effort to ecurb this serious menacs,

ce Cpeciml Jivest.cal.oons

(&) Bark Beetlss

Dur ng the esrly sert of June, en atteupt was msde
to investigele two reported Dark bDeetle .uolestet ons,

ihe first ene was .oceted in sec. 1U¥, tp. 8,
rige Ty, We did zer. in the Pasgquis FProvingiml Yorest.
This srea congisted ol spprox.usieiy 12 scres of green
spruce amwi wes surrounded by s burn of & id¥4dorigin,
At the tise of exsuination, cutting operat.onsg, which
had besn commented during the winter of 1046-47, wers
still in progress. %Yost of the mﬁr&&aa&able tisber
had veen sslive €4 and sil slash _sihered and Surned,
insect dessuse wss guite rnotliceavle in the wgm& ining
tisber but, slthough en inteneive seerch wasg sade, no
cark ceetie s were found., It app sred thet the beetles
which caused the derege hed alrsedy sigrated to other
atanis. :



| ong’

The second infsstation was reported In sections 21,
498 md @7, LDe 48, rre. 8, ¥. ind were, in tlLe Pasgula
Provinelsl Fores:, 7This sres could not be reaacied ow.ng
to nsevy ralins wiich mede rosds Iin tus sres lmpeassabls
during early June. 1t is intended to re-vislt this sres
neAt year & d to sitempt to resch the locet lons men~
tioned sbOVE.

{u) “arpe aAsper Tortrix (irchips confillcle:s Tlk.)

netween Jure 10th end 18th, & cowplate survey of
sspen in the ¥edroe leke sres of lie Tuck Houniain
Proviveiel Park was cerried oul. ‘Tne purposs of tils
survey wes to delermine the extent ani sever.ty of
duage vsu8esd by the lsryge aspen tortr.x. The stend
gonsisted .everel.y of hisz croen trees, rangling .in
relght from U to €0 lest. 1Trees of to.s type hed to
be cut dewn in oprder to be sxsw.ined.

sn interesting peculiarity observed throughout thia
infestat.on was the tendeney of ths -spen lorir.x to
stisck nigh erown trees ratisr thean trees w.t. more
folisye, or orcrerd type irees. OUwing to the nigo crown
feeding, it wes excesdir ly dilflflecuit to eslimsle
dsme @ accurataly. T gl Lre6s In $8C¢h aPes wors
felisd for glise exsa niation and estiwmies of de~
foliet on. & map of the .nfeslal.on was prepared.

{e) Parssite “¢lesses

Three shipsenta of s perasite (Jfurais 3p.) wers
rekeived fros the Tominilon Farasite Laboratory, £ llevills,
“ntario for liberstion in spruce ztands infested with
vallow~hoaded spruoe sswlly.

The firstl shipssut of ¥ celonies was liversted In
Prirge Albert Neg:.onsl Park irn gec. 18, tp. 57, rge. i,
Te Ord mEre On July U, 1547

“wo other shipments, of 5 and & cojoules reapst~
tively, were liberated in the iisbet Frovinelal forent
on July 14 and August 7. toth of these wers released
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i 88C. S4, Lpe 47, Peés L,y Ve Ir mRivey S.zetenths of
s mile north of the ranger cablin gl “aclwewsll. The
vel ow-headed apruce sewliy wseg {ound to Le qulte
gbuntent in botn tiese sress on crossenisl spruce,

{2} rereh %ewlly Zurvey
& cons.dersbie snount of t we woo spet thls ysr
on & survey of trne Jlstribution of larch sawll) lsmsye
in the central end esstern parts of “ssustehewsn, This
survey was conducted for the .urposs of determining the
ameunt of delolistlen sod tree sortelity thorou. . the
levreol: stends ln the sres ment:oned zD0vVe.

2hile or the survey, the roi.ers spent spproxisately
one weea 1 gﬁ& company 01 . K sml 2. de Fell who
were .athering nlcpaat.on on e Q&wﬁi @a, tree wopr-
t&lity Ciehsl &t@&y condit ong end mwalns eo00On C¢olleg-
tivise Toma ack in wost ol the swaops @ﬁ@m e revesied
BOne sigus 00 ;é”ﬁ;;&iwﬁﬁ oy Llarch sewlly sprther ine-
forustion gongerniny this .nseel wii. Le fﬁaﬁﬁ under

*ingeet (ondlitions®

{@}) wursery .nspect.on

iovegusst LY Yre se J. Varsuall, Directur of
”%ﬁtﬁ, Prioce luert, to irnvest..ste .useel duue .
inobhe Lig iver nursery, was cerried outl dur.s g
uguste

It wee Pound, uUpOn sX8W RELI 00, tosl
stock seedlin s of one end two yesr s ol =
demaped by .ngects, *ﬁéarg to tis seedl.
mainly of an&&sﬁ roots.  Host of tie i
lspel snd jae: plne, “ﬁg@?ﬁr, ore bed of 1 @?Qlﬁ
§@§$ seedlinga sullered slipght lamsie. g%t,ﬁm%; G
‘nsscts ~ere found st the time of tne exsminsl on,
s§ﬁe@s@fs sent 1n Jster b J. Dowle, Tisld Officer
iver, iave since veen .dentifisd es lervee
peeile (Poyll ohaus SDe).
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B B B LplerEon nng 4. he Ppouln

Forsat lusect Jurvey saspliing und observavions were
continuved tuaroughout the forested areas of Alberts irom
aay ié %o uetober 14, lyu] by forest lusect rangers
he be ADUBTEOD and J. b, Urouin.

4OFK Gomsenced on 4ay 16 st lanaore, alberts shere
an infestation of o lar porer wae sap.ed. This Inicst-
ation, reported in lyd by forest raoger J. Bovadh, was
re~inspecied $0 delerwmine ile progress. The rangers uro~
oeeded $0 the Golemun district, where sample lots ealab-
lished in 1 4% were insgeoted. Ao infesbution of the large
sepen SOXEPix, reported in 14, was inspeoted tuis year for
soBsible ealargesent and inoreased inteasity. On completion
of tulae laspection, the rangers progeeded to the Cypress Hills
and Sbeunce Lo the Clearwmuter Foressi Leserve.

Gn July &f, the rangere departed for =ik Islaod Fark,
waere & consideravle amount of geaeral saspliag was dobe.
From k1g Island Fark, they proceeded north %o Lubarras
rortage via Lad La Biohe and “aterways 0 condugt a ovari
beetle recounnsissance iln that ares.

aiser returning frow obarras iortage, they woved on
to Slave Lake and dlstrlot, where bireh was exsmined to
Getermine the eitent of broaze birch borsr indestaitlon.
Tue rangers roturned o Bdesonica o sepleuber | sad frow
there provedded 0 the Brasesu=sluabasis Jorest Heserve
10 wOrK ofi peruanent ssaple plo$s untlil uetober 7.

Bark bestle revonnslssance was undertasen in e
Gienrwaier Joresi Heserve and st Lobarras Jorlage 48
previvualy aentioned,



{a) aspen Tortria (j

The inie¢atation of this insevd in vae Custle River
DiBtPict Ay, earet 0 Le wore sitensive in ly47 than in
the previous year. Luring 1556, A% was found in sections
2?, 3\}’ 5\1 &ﬁﬁ '3\&: i}f %530 &, fg&- )ff’ How :}%ﬁ WEL e gﬂ },;’\ié‘i’?’
1t vae avtive in The sase arew sod aluo ln the additional
$ﬁ3’¥iﬁﬁa }.&‘, kﬂ’mg i‘iﬁ; 3@’ &f?; ﬁ:%' ;;?} &fkﬁ ;}af'i

Tais infeststion ls lovaled outelide %he Urcvsaest~
Sow River Foreot Reverve and i cunfined %0 semi-sgriculiural
and grasing land where aspen grows in amull Wulis on open
prairie. o map of this ares wae avallavle 30 %uat the
ex»u0t boundaries of the infesztation could not be defined.
At the time of exawination early in June, aspen follage
was not fully developed., Ovefollstion was very slight since
the larvae w»ere in Lue early sbeges and heavy fleeding bad
uot starsed.

goliections were made / wlles south of Bursies along
toe Gasile Klver and zieo in tue Coalileld sehool diedrict.
In %he loasier area, e inl-stablon was ol recent origin
abd wag RO VOry heavy.

(o) smerican ¥o,lar Leuf sectle ({hybodestva asericuns schifr.)

the infessations of this insect reported in 1946 were
ingpected agein in lyk/. Iun the lovalltles examined, &« few
soabbered sawmples wers fuken but no heavy damage was en~
counlerad. '

in the Uypreas Hills of soulhern Albsrta, this insect
had practically diss, peared and at Urimson Lake in the
Jdlenrvwater Forest Heserve po ulations ap.¢ared Vo have
declined considerably since L 46. 4% Saunders, in She
Clearwater Forest Leserve, & moderste %o heavy ialest~
ablion woes encountered by A« G. doLeuphiio and U. B. Enwrdgoas,
in thelr respoctive diatyicis, walolu wre sepaluabed Ly the
forth daskatohewan xiver. They cbeserved %ie luisstation
guring the ¢arly Sumser when the larvae were feeding.




Fart of Shis ares was L.8ye0ben by $he forest insect
Tangers In wmid July. 4% suul time, only a few souttered
adults wele collected and bhe treve suowed very little
defaliation. ‘

(6) roplar sorer

AR dalesdallion, Located on yeadsman's ¥Flats, 7 miles
east of Uanmore, was reported iu 1%46. Jhen fe-eiamined
in Lywf, L% bad nov spread %o any great extent. Leiinite
bouadaries ol the indeotation were estaolisned during Shis
jear's survey. Ihe lafcsbed ares was in seetlons 12 and 17,
rge. iV, and seetlons | and 1o, rge. 7« & light avssck
oeurred in gec. L{ and extended into see. U, rge. 5 {all
wgut 0of $ue H5%n mericlen). The estiqated area alfevted in
1947 18 approziuntely Shree- uarters of & seotion. The
heaviesy portion of the iufestaiion ogourred in sections
1€ and 1:, rge. 10 and sec. 18, rge. »» In thie area,
nuwmerous voliections of larvae and ,upae were cade at whe
tiwme of the survey in day.

dtands of pure aspen, with o lignt scastering of
«iilow and lesser shvubs, suffered the heaviest borer
attagks. These etands 00Cur on a natural 'flss' whion
has o park-iike apgearance.

Waring the suxvey, j areas wiithin the wost heavily
infested pordion sere celected for study. One hudired
Srees were examlined ila sach plade. These treecs were
selocted ot random sl sarred sith & ludey orayou for
later exanlinaiion. Tie marked trees were felled and the
trenk out 1luto seotiong wileh were then s.11t. Tules work
waB QoBe Ou & taPpaulia spread on Lhe groumd %o prevent
lose of any lnsects found in tie wood. 4 record was kept
of uniniested irescs, living iafested trees and dead in-
fentaed tress. . :

Tue pereentage of infesved Srees and of dead trees
at eath lovaulon (bused on & count of 10U trees) is shown
on ke followlag page. '
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O the total of 3JU trees tallled for borer activity,
1686 or B6 per cent wers infested asnd 16 or 5.% per cent
were dead. Tree wortality is thus y.i%e low as yet.

bome vvidenee of dusspe other than thai of inzeois
wuls 4180 Found on bhe trees. Tie csuse of Suir Quange
is not xnown with certalnly butb ap.esred %o be due %o Sbhe
grazing ol elk on the bark durlng %he sianter.

in sections 17 and <U, rges 9, borey dasag e was very
ilghte In tuls urea spruce, Douglas Iir, vireh and poplar
ogour wvegelier; the poplar grows in swall stands &b the
base of the sountaln and the o%uer specles grow al nigber
@i@?&tidﬁg_t

4 sanitation outilng of the heavily infested area
WA reconmended.

{d) Bronee Sireh Borer (jgrilus anx)

an lnfestation of this inseut, wuicu cad been reported
in 1lyhko, continued to attac: scatvered bireh stands agsin
ia 1947 in tne sawe srea between Olyde and Linuso in
norshers Alberta. Tuheue tomwns are siluated on the Feage
Aiver Highway (#o. &). ¢lyde is 50U miles north of Edmounion
and siouse 18 1hU ailes norsh of dlyde.

&g Gozry)

Cdeie cafestailion ls located Lu agrioultural ae well
a5 forest areas. Latensive l.nd vlearing is now in progress
turoughout the enblire asgricultural area and logging oper-
ablone are beliy cunduoled south of Lesser Slave Luke.



4 survey of the reglon w»as conduoted guring darly
Geptember in an effort Vo votimate, il possible, the
asount of ‘dleback' iu blreh. sowever, owlng %o an esrly
fall, heavy froszis had already caused some disgolorzilion
of the follage, and 1% wns oxtrewely diflicult to deted$
borer dsoayge on Lrees unless they were ¢losely serullniased.
Thome shiok bad suffersd rel tlvely 1ilght atiacks were gs~
peslally bard %o detewt.

during $ue survey, the trees vere sorutinised for
dying %i.8 ol brancies and Jeaders. ULead Lranviss were
eud off and bhe bark pesled o see LI Lorers wers present
in the pahlow.. layer. [§ borer ¢oannels were preseant,
these were $ruved alohg tue bDrangh in an efiort to find
the larvae.

The torrgin betseen Ulyde and -uls. le rolling, with
sanl and rogk ridges aond a light peav soll in the wvolion

lange. Fros S:=1%s ko Canyon Greek, tue same terrazim Gon-
s inGes but tae soll s mostly olay and Saere is a denser
growih ol trees and usderbrush. Leyono Usayon reek 0
LIBUBO aid Faust, more agrleultural land ls enoountered.
Here the terraisn is fairly level and tne soll malnly ¢lay.

Ezamination of trees for borer uasaye »as conflped
§0 bhos@ sypearing unbealShy. Ia Spe (5, rges 11, . Sih
@Te, BypTOalmately 2 miles east of Faust, borers were
evicent in 7o per eent of tue tress esvwined. I Sp. {5,
raoges 7 amd v, . 588 wer., a aumber of unhealihy trees
nad borer ohansels in the wood bub in olners Lhey were
absent. 1o Lpe 74, rge. &, ¥. S0 mer., mature trees
snowed wore 'dieback'® than in $ue precediny wrea. Here
borer Gasa. e w2 wore evisent in wature trees Lhan in
young growih. 4 crulse was eondueted in tp. [, rge. 11,
Ge 80 mer., bud 00 slgae of borer daunge sr 'dleback’
Fere OLLeYTEed.

in tue Hochester snd Tewablnaw areas (Sowuships 61
aind be, TEge. &4, v.o 40 wer.), voth ‘dlebaci’ and borer
ARLivity were very Jronounced abnd Lossge was severe in
some small scabtered stunds. Ho larvae or adults of the
bronse DipelL borer sere Iouns during tee suiire aurvey
but empby borer vhaasnels indicabved lnlestailon previcus
o e tlae o8 L€ survey.



{e) %g&tle%&&

A& beavy lufeassation of aiatiaﬁa&, or wiseh's broom,
wtilen ie bDelleved to e fig i 8p., Wad observed on
Jack plne in the vioialsy b wiles uworth of
Lamonton, alberta.

eston,

Tue infested aves extends soutb Irom Bhe townazlite of
Bestow, & cistange of spyroxisately 1 wile. In tkis ares,
wosy of the tress cre covered with lavrge growthe of witei's
broom. Thue far, tree wortalidy is low bud tree¢ growih has
been greatly reduced.

doreh of Hestow, the Jadk pine sbuawis are separated
by & blaci spruge bell apyvoximately one-hall mile wide,
deyond this bLlack aspruce oels, the jack plue appeared
falrly healthy and wo evidence of tue mistletoe was ob-
gserved, Toia s.ruce el may ve & governing factor in
Whe spréad ol the Laleviatlon.

# blavk spruce B Ay in tae vieinivy of uitsui, 7
milesn soutiu & Glove Lake, wag examined for mistidtoe.
This ewamp exiends for £ silee along bota pides of the
uighway sad ls cvmp08ed malnly of blagk spruce. Hieble~
Lok was found o be relatively lignt bul had becoms sone-
«hat worse Luaan 1L wes In LUkt

{a) Invpecilon Xor Lark beetles at L bLavius orlage

In lybb, 1% was regorted toab & bark bestle epldenie
bud ceveloped ab hubarFras yortape on She svhabasks River,
150 wiles aﬁxga of Fort .odurray on seg. U, tp. 107,

Pges F,y de u4%h meY. Owlng %0 L8 inaccessible location,
truis ares was POt lovestigsted by toe Torest ilnseot rangers
until iyaf. Between aupusl 13 and August £o0 & vrdy wasg
made To the ares. Toe rasgels proveeded %o ‘aborvays and
from there $ravelled uown the Atoabasza river via forsoiry
craft %o Eabarras rorbage. They were avcompanied by foresy
rﬁmg’@f Ge Sraudl.
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Owing S0 beavy snowfall curing toe winter of 1J46~47,
the water level of tue .thubasgka siver had been extesdingy
high in esrly spring. Tois gondition wus especially ootlce-
able in and arouns isbarres rortage, snere 1lood waiers
had caused & vonsiderable ssount of 1¢e deasge to the Dladk
and wilbe spruce snd the Dlagk poplar bLordering the banke
pf Lue river, -

Tiaxber operations ii and around btoe area reported e
inizeted bad veen curtalled about four yeurs previcvusly
and $be wmill site woved fartbier norih. Glusi snd debris
COV.reg the ground snd & deposit of &1l frow the llood
wnbere wag present benesals the Srees and on the loser
trunke. Toe ssier level bad roachec an approximaie &
foot bBelght above ground level at the peak of the [lood.
Tue stund ol #ulte gpruce and bulaaa fir vovered & dlia~
tanoe of ;7 a mlle &1@&@ tue river bans and eilended esst
from tue river sbout 1) siles, end.ng in o swamp coversc
with black spruce aad dense undergrowsh. doss ol toe spruce
in tole sres range Irow 19 %o 20 nohes U.b.u. These over-
mature Brees were found %o be ilnlecied wlth Leart-rol wien
the rangers teesed the. for soundness by Sapplihg Yoe trunis.
sovording to informstion gathered locally, Wrees rewsulng
thie sice are susceptivle Yo neurt~rot and it is ulte
prevalent taroughout the districs.

& number of collevtiocne of Lurk beutlées were luien
frox dead, presusably over-mature, wolte spruce and balsam
fir. & tosal ol ap,roximately U trecs vere examlined.
Burk beotles were not attaoiling gpreen tisber at ihe time
of inspedi.ion. However, several tonditlons Iin Sue area
favour tue developwent of an oulbreas--ihe presence of
over=wsature trees ond ol vark injurles causel by loe
during the spring floods.

‘ fhe entire district eatending norii 1o lLake sthabasaa
lapproxisately 55 uiien) is Jlow~lylnyg and ssanpy. The wrea
ig sy ropristely called "Tue pella®. 4 survey along the
sAbhabaska Hiver, ithrough Fletoher chaunel and (raysavy
Ureek, %0 i€ Lebarres nlver sod a.oug 4t o Lake Atuabagsia
réveslies no desd or dying trees. agcording %o ur. J. cobter
of the HorSbern alberts rorest bListrict, no grest number ol
‘red tops' bad Deen svigent LLrouguuul bls terriiory and
none were Lresent st ke tipe fuls revonnaimsance was von-

dueied.
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Adverse westher ¢ondivions and laok of tisme prevented
an sxtensive invesii_ ution bY the run ereé. However, Go-
pyerators ian %8¢ disirict bave sgreed Lo report any cLange
in Lhe bars beetle situaticn. Kvweh valuable assistance
wud given By memoers of the alberta Forest cervice ang
ovher residents of tue ares. SHome information was Obbalined
Iron P66 vo0d-Buiielo Ferk warden, sr. J. 8eCell, wbo takes
perivdie trips alomg e Llave diver for proteciion agalinst
L0achers, Lires and any 1rreg ulsrities ogourriay slong the
ensbern boundary of tue bark from Sp. 1U% sorth %o Fite-
geralid.

{o) Iuspevtion for Lark Peelles, Clearvaler Forest Reserve-
Ganfi Hevional Farvi

Ab tue re uest of Wr. J.i.d. Hail, Superintendent of
tihe Clearsater Forsel seserve, & Lark boetle recunnalssance
of the major aountain Hasees Lelweeld Henil Balionul Park
wnd the {learwater Forestu Heserve was mads belwean Juné XL
ang Jaly 5o

Tuls recoanalssance sa® Conguuted jolnsliy by S.5. rarris,
Cuisf rorest lusect Rauger Iros the Foreod Inseot Laboralory,
vernon, Brisisb Joliuwmpla and 4. 4. indereon, Ior- ot lLussct
ranger lros the Foresi Inseod Laboralory, ladigey, BRanlboud.
Br. Farris was weil asqusinted with %ols ty.e ol bard beeile
ing eciion.  4F, U. Larson, of tus olberla Furest Lervice,
aceonpabied e Llnseel rangers on the Wiy and (rovided
valuavle asslistanve in guirding and lndoruatlon o sse location
of Siaver utatus. lags Lorses and riding stogw for tals Iri,
veTe suygglied by tue sloerta rorest . srvice irow tie Hed
peer Hanger 5iatioh. ‘

Areap Covered during toe regonnalessnoe werg Lhe Janlisy
aiver basli and Fues, o0ruer rags, srewslerts cut-odd trail,
Bak, VEeea rall, tae d.pef Vlealkaiel Alver walersaed,
part ol e caeaes piver trall and 1.6 Jawes~Logan trall
dgown fara Ureei.

sanif Fatiouad ¥ri was entered «b two Loinbs, nasely
LhE SOrser Fase ald 48 PanlLs? Fabs. ab exCelleont wview
was obbained of toose ortions of pandf Hational Farg wilen
Can e Besn LLPoULD Lhe Hed Leer RIver 'ass and tue Ulearwaler
AL VEE Ja88. '
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Toe Zorest in She amountaln pasgses of tuls reglon conw
glstes of unllors wiuudas vl lodgepole uine ou the nigher
riages; ii Sue valleys the dominani $ree specles ie wulte
spruce mlixed with a few gooilered stands 0L wiite poplar.

Susk besiie aitiavik lao epldemic slepes wus non-exlistent
througacul Whe wres desceribed and traversed. & ¢lose wateh
was kept for otuer forest insects but no evidenve of inseql:
Ui sither wajor or winor laportance was engountersd.

Juribg whe Labser purt ol seplesver oud the firat
palt ol velbober, W persanent sasple ii%%& #ere estab-
digbed in whe Lrazeau-itbabaska Foresl Hegeryve in
AlbuR s

%0 has asslstance of Ur. He Faroell, Lonlor Han,.- ¥
0f whe Leyland Hanger siscion {(mow Tiuber lasyector), a
survey of the Leylund distPlot was made to ascerlain the
woet suliable Jlovailoune for the plotes. Y. € srocasw selscisd
lor esbablledlng %he sample Llols were wll on Grown lund
and, thereivre, are rel. ﬁiwaay free irox interlerauce.

fne plotd vary dyom %o v ckalns in leugbh and are
¢ ooualn in widts wlih & cowpmes lise run shrough toe
veuabor. rulre slands avre seleoted for foe sugple plot
gives. Two plots sach of lougesole pine, blask spruce
and wolle L0pialr aud one gadh ol white spPuee, -ngeleaan
Bplube, luiva and GiaGk L0 lar were &3tku§iwu$ﬁ. L vally
#a8 wolde 06 all SReew OveT 1M L.dl.d. Lu e plot Lo cetere
wine ine esaut number ol Urecs il each Class. Tou Lrees
#&re s8lE0ted ol ruudow throughout the plot ana asrsed.
Tie wurked ¥recs 211l se used Ior detsiled records of
Pree Qyosbh, uedoliation by Lasegie and olber lmsect
SET-E: P

ibe plois wers %affiQiﬁﬁﬁlj geuttered througbout the
dlsbrict %0 provide a reyrenentative ﬁ@vwraﬁﬁ of the forest
ﬁf;&@ % Luereln.



Avtendance st Hanger sochool

Starting July 7, 1947, forest insect raugers anderson
and prouln sttendeq a three day KangeP Locbool st Hed veer
Rebger wtation lor personnel of btue slberia Forest service
in tue ares. Tue lnstruction at the pcehovl wasm gliven by
Lhe virevtor of ﬁﬁfﬁ&%?? for slverta, wr. T. ¢. Blefgen,
agsisied by ar. J.H.H. Hall, saperintendeny of the Clear=
4ater Forest seseprve.

Murking the taree day period, such subjecis sg ad~
miai%%r¢t1@ﬁ, firve fignting, tele lone Yepalrs, lorest
patbology and forcat ﬁﬁﬁ@ﬁ@i@@? were distussed. Fraotical
®ork lun esch sublect was luscelunded.

fne forest inmect rangers, duriag toig psriod, gave
talks on the more lzportant fors-et lnsests. Sasples of
the insecde were exuliblted and exslained. A demonstration
of tne metuog of collectluy insects by bealing was given
on thbe tnird day of %ne sehool.

ihe glasses «ere coatluded by o demonstraiion of the
varicus fypes of fire puupe and fire ighting equlzsens
glven by ur. J. Hobbins of the «lburise rForest Lervice.
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Lejeune, R. R.
Status of the lareh sawfly
(Pristiphora erichsonii Htg.) _
In rairie Provinees. Can. Ent. in Press.

¥e a‘uffiﬁ, We 6# and Baﬂ‘?; R. B,
Annual report of the forest insect survey
(prairie provinces, forested srea). :
Div. of Ent., Forest Insect Investigations. 1946,

Barker, R. B, snd Wong, H. R. -
Annual report of the forest insect survey
(prairie provinces, forested area)..
Div, of Ent., Porest Inseot Investigations. 1947.

Contributions were made to the Bl-Monthly Progress
Repert, Forest Insect Investigations, st regular intervals
by several members of the ataff,

Several contributions were submitted for press
release by the Publicity and Extension Service of the
Department of Agriecul ture.

During the year, items on forest insecis and the
work of the Winnipeg Laboratory were noted in the local
nevapapers as fo.lowsy

(a) Sawfly mensces. tamaras standa"” |
Winnipeg Tribune, Februsry 12, 1947.

(b) Insects herm forests worse than ell fires".
Winnipeg Free Press, September, 1947,

(¢) Editorisl on forest inseets, Winnipeg
Free Preass, BSeptember, 15647.

(@) News rqgart~an forest inseet investigations,

Spruce Woods Forest Reserve, Carberry News-Express.
September, 1947,

(¢) Information on lareh sawfly investigations
econtained in news report of sectional meeting of
the Cansdian Scciety of Porest Engineers. winnipeg
Free Press end Tribune. December 8-9, 1947,

It is quite possible that articles or news items appeared
at other times in the local newspapers, out-of-town newspapers,
or other publications, without beifg noticed, hnd there is, of
course, no recoerd avallsble here on such msterisl.



7 LARCH | LAB. JIEPROVE- |  [#iseeli,
TOTAL IaEY i‘?i}%i}%i& FIuE SATFLY [¥AIRTEN NEE UERTS | CAPITAD Fro jec
‘ : STHATL OB | SURVEY - g%ﬁi}gg ;
ﬁslﬁi nas L %mgaix*; %ﬁ ﬁfﬁﬁnlﬁ 1,353.83 _ _I6.35 |
ETZPTIITT e A %5, AP R R ST ; T
5,686.52 o | 5,686.52
"&ise«ﬁ&m&: - oIS o2 - 178,47
Supplies: - |
1. ﬁi}%’ﬁ ﬁ,ﬁé‘?.@‘i 45.62| 605.19 288.44 420.43 321.57] 75.56 | 218.44 | 472.18 20.33 |
| ;’&1 e éwgé; 02 |
SEYBRL 3 » ; ; '
?ﬁsa i 139.32 ‘ ‘
S enerer, penses: 3,816.820  547.28 2,580.37] 9 §§ 131.1% 308.52|
Gsnersl: ; . .25 M e 3 Se . . 146,90 | |
¥p intenance:s . 4 :gﬁf‘};?g 6li. gg Q:Maﬂ ﬁ;%*:gﬁ 485,11 404 .57 9% ;
Pass.Car E-25 201.28 :
g-254 261.94 ‘
Pass.Car E~26 34.08
Truck  E-264 /0.49
Trusk  &-51  $95.11
Truck =80  593.38
Truek  E-81  611.06
Truck  EeBz  <90.85
Truck  E-83  491.54 | O
Pass.Car E-101 Sgg*gg =
¥otorboat il , ‘ ;
TREALS ] Fﬁﬁ,@ﬁd% 7,209.32 | 26,648,368 S z,svs.sﬁ 4032.87] 710.88 | 523.44 |6203.32 | 621.83




Northern 1947 Winnipeg Insect and Disease Species Index

Species PDF page

Acleris variana, black-headed budworm 39 3

Adelges abietis, spruce gall aphid 37

Agrilus anxius, bronze birch borer 33, 254, 266
Alsophila pometaria, fall cankerworm 39

Amblymerus verditer 121

American poplar leaf beetle 9

Anatis sp. 105

Apanteles 105, 112,115, 117

Apanteles fumiferanae

Apanteles polychrosides

Apanteles sp.

Archips cerasivorana, ugly nest caterpillar
Archips conflictana, large aspen tortrix
Archips fumiferana, jack pine budworm
Archips fumiferana, spruce budworm
Arge pectoralis, birch sawtly

aspen tortrix

Attractodes sp.

bark beetles

Bessa

Bessa harveyi

Brachymeria compsilurae

bronze birch borer

Choristoneura fumiferana, jack pine budworm

Choristoneura fumiferana, spruce budworm
clerid

Cremastus sp. nr. epagoges

Dichelonyx sp.

Dioryctria

Dioryetria reniculella, spruce coneworm, spruce

needle worm

Diptera

dipterous

Exoteleia dodecella
flat-headed wood borers

Galerucella decora, western willow leaf beetle

Gilpinia polytoma
Glypta
Glypta fumiferanae

104, 121,122

122

122

38, 122

28, 185-195, 221, 252, 255, 264
219

101-131, 220

30, 211

185-195, 262

122

30, 248, 254, 263, 268-271, 277
159

9,151, 154-156, 159-161
121

263

23-25, 209

25-27, 210

199, 200

122

37, 223

105

26, 105, 108, 109, 118, 119

115, 121,122, 186
152, 153

181

200, 201

34,252

168

105, 112,115, 117
104, 121



Hymenoptera

hymenopterous

Hyphantria textor, spotless fall webworm
Ips pini, pine engraver beetle

Itoplectis

Itoplectis conquisitor

jack pine budworm

Lambdina fiscellaria, hemlock looper
larch sawfly

large aspen tortrix

Madremyia saundersii

Malacosoma disstria, forest tent caterpillar
Malacosoma lutescens

Mesoleius

Mesoleius aulicus

Meteorus vulgaris

Monochamus

Monochamus scutellatus, white-spotted sawyer
beetle, black sawyer

Mordwilkoja vagabunda, vagabond poplar gall,
poplar vagabond aphid

Nemorilla pyste

Neodiprion abietis, balsam fir sawfly
Neodiprion nanulus, red pine sawfly
Nymphalis antiopa, spiny elm caterpillar
Pachynematus

Paecilonota sp.

Paleacrita vernata, spring canker worm
Pemphredon sp.

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

Petrova albicapitana, jack pine pitch nodule
maker

Phacogenes hariolus

Phenacaspis pinifoliae, pine needle scale
Phryxe pecosensis

Phyllophaga sp., june beetles

Phytodecta americana, American poplar leaf
beetle

Phytodietus

121, 186
152, 153

39

31, 199, 200

105

105, 118, 121

9-11, 55, 61-91, 92-100, 211, 214, 225, 235-244,
247, 281

38

9-12, 55, 57, 58, 132-178, 212, 215, 230-234, 256,
257,279, 281

9, 185-195, 263

121

33,222

38

154-157, 159, 162

9,23, 151, 154, 155, 160, 161

122

199, 201

32, 199-201

39

121

35, 222
35,222
39

123

201

39

122

108, 109

36, 224, 252

121
39
121
256
27,223, 253, 264

119



Phytodietus fumiferanae 119
Pikonema alaskensis, yellow-headed spruce 36, 224, 251

sawfly

Pikonema dimmocki, green-headed spruce 224

sawfly

Pissodes strobi, white pine weevil 29, 179-184, 251
Podalonia sp. 123

poplar borer 9,276
Pristiphora erichsonii, larch sawfly, European  19-23, 132-178, 210, 215-219, 249-251, 279
larch sawfly

Pseudosarcophaga affinis 119
Psychophagus tortricis 121
Razoumofskya sp. 254, 268
Retinodiplosis sp., pitch midge, jack pine 38

midge, resin gnat

Saperda calcarata, poplar borer 32, 265
Schizoneura lanigera, woolly aphid 205
Smicroplectus velox 123

Sphex sp. 123

spruce budworm 9-11, 55, 92-100, 101-131. 211, 214, 281
Stenocorus sp. 199, 200
Sturmia sp. 36, 255
Tetralopha robustella 181

Toumeyella sp., jack pine scale, jack pine 35,219, 221
tortoise scale

white pine weevil 9,179-184
yellow-headed spruce sawfly 248

Zeiraphera sp. 108, 109

Zenillia caesar 121
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