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IntroductIon "ft ti ... 

f,¥ajor actlvl tIes during the year wer. (a) the 
continuation and expansion of' the Foreat Inseet Survey, 
(b) the .continuation and 1n1 tlatlon of several projects 

on the larch sawf'lr and (a) the In1 tlatlon of a 
co-operative proj�et with tbe Unit of Forest Pat�lo87 
on tM rela t 10n be tween Hzpom,ol,l:x f iecu8 am but t " 1"0 t 
of whi te spruce. A study of ilie b oIog,. ot the la rge 
aspen tortru was started. aa a pro je ct under the {>i!er.at 
Insect 3urv.,.. An important .avanee l'Ias ths. t tor the 
first time the Survey 1n '1iIl,n1p.g undertook to lter.Em. 
d11UUUJ e,1 UUuult material in co-operatIon wi til the 
Laboratory ot In.ect Pathol()�"1 at Sault St •• Marie. 

Owing to staff reductions fiftected 1n 1950-51. 
research. proj�ct. QD1 the Survey were caarrled on with 
a· mlnll1Um of aaaiatants. Thea. \utJertaldn.gs are 
su.f'tering from a lack of surficient su:m.nler staff. There 1s a dElsperate need tor s.asonal aasistanta to maintain 
on an adequate basi. work that r..$.. to be dorie and to 
develop research I:,rrojeets to their .full potential. 

Researcb, 1n the field W88 conducted at the three 
main cen tre s ,  Whiteshell Forest Reserve, RidIng Mountain 
tiatlor-..al :Ptu'k, smd Prince Al�rt. At the \$t;hltesbell 
field statIon stu11e. were conducted on natural immunity 
of tt .. larch sawfly to the p!irasl te Meaoleiua &u110u., 
on the etfect of soIl mOistUre gradients on cocoonIng 
r.bl ts or the larcb aawtll and. Ofl .everal phys3010gical 
and Ilutritional proble. of' the larch sawfly anti the 
Jack-pine budworm. In Rlding �ountaln Park joint in
ves tlgations with peraonnel trom the Laboratory ot 
For •• t ratholoS'Y, SaBa tonn, were conducted on .tllpol'lcllx �seUland bu.tt rot of white spruce. Population cEange • .. th. larch sawfly and growth and management ot tamarack 
were studied at Prinae Albert, Sa aka tah.wan. 

'ftUire were aev.ral important changes in the statu. 
ot -J or forfHst 1n •• o t pe sta . Severe epidemics of the 
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forest ten t caterpillar developed in northw.at.� 
Saskatchewan and southeaatern Manitoba. An egg SQrv., 
in:ilcated trl.4t the area expected to be "fnt.rely attacked 
in 1952 1s likely to be muoh greater than in 1901. 
espeoi ally in Saslai ten.wan.. '1'amaraok stand s in. central 
and eastern Saskatchewan and northwe.tern Manitoba oon
tinued to sustain il$l\iV7 tJefollatlon trom tha larch 
a aw1"ly. lUaewr.-re lnf,,{anlto'ba .evere lnf.u�t$tion' were 
more localised and seat terea. In we stern Sa aka to 118"8.n 
the laron eawfly has not yet built up to epi;jemic 
proportions. 'I'be jaok-pine ani spruee budworma were 
mere widel), .11.tri.buted than they. have been. tor .ever_1 
:ye a�a . Severe infeltationa at' tbe Jack-pine l:n.t11worm 
weN er)ntlned to a few .small areas in central and 
aa.stern Manitoba. Although nownere are spruce budworm 
populations heavy enough to cause alarm, the fact tha t 
this lnsect •• s so wldell distributed i n  19b1 pOints to 
the need rOl' observing population change. very clOiuJ17. 
The .evere outbreak of the larse aspen tortrlK in 
nort.beft1 �Xanltoba has dec.u'fulsed in Intfmsl ty but In ... 

cre.sed in size. 

table progress in the development of forest 
resource., management praotlceu., and .. (,ad utilization 
ma:y call far a rev! $lOll 1n t};le appro�ah to a numller of 
torest 1ru_ct problema. In Manitoba, t:r.ttt Saudl1ands 
Forest aeaerve has been greatly enlarged and turtnal'" 
extensions are planned. It 1s primarily a jack-pine are a 
that Is economically important because of its proximity 
to ;,mljor marke ts. This bas _snified tho importa.nee of 
t.t� jack-pine budwonn in tIll s region. The Reserve Is 
being managed more Intensi vely and, cutt1nf; pr actices (iaVe 
been in progress tor 88veral years to reduce the area 
covered by budworm-suseeptlble stands. Splendid oppor
tunities are avaU�ble here tor mor. intensive practical 
research on efforts to achieve greater lnsect control by 
improved r ore s t maru.ageme f) t. 

A1 though progre S 5 h as been slow. :tn tore at is growing 
in �� possibllity of ut ilizing mo�. tamaraok. Errort8 
have been made to promote a gre ater use ot this speole. 
becauae of the danger of extenaive tree mor tali ty trom 
larcb sawfly detollation. 

In Sflska tehewan new poplar plywood mills aN be ing 
built in an .rtort to make some use oftbe tre;:nen(!1ou8 
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volume of poplar in the Province. Some t)xcHtllent mature 
st.rda earmarked tar plywood are located in a reas ot 
1"15 tent caterp1llar populatloru� 8r.4 it is possible 
that 80 t1 ve 8&1 vage or control programs -1 be Jliu, •• sal"Y 
wi thin two or three years. 

Another important development lIS It great 1l1QrtU�le 
in th$ con8t�etion of l"oads in productive forest _rea. 
am in r$ct'eational areas. ThelSe w 111 enable theF\:)reat 
Insect Survey to pl'ovide more thorough ooverage. In 
recnult,j.onal area8 1 t 18 probable tha t local demands 
w111 ariae for the control of wch ineects lUi the forest 
tent oat�rpill&,r and Jack-pine bud:worm to protect, 
tourist .. wd S\lIUi'ler hOllDe propert1.ul • 

. Labol"atory fae11! tlea weN e.xptinded lni the immediate 
progratt! to provide field aeoom�dat.1on tor lUoloQ Rangers 
waa completed. A new otfice-in.ectary waa buIlt at 
Winlllpe g to provide badlY' needed "Juice. The new building 
provIdes y�u\r-round accommodatlon tor tn. Foreat Insect 
BUI'vey I.aboratory .taff. It cOlitaina a central a.ttlee. 
apacioua in.eetarlf1s on the uin floor and a workshop in 
the basement. A house trailer was purchased as an 
accol:l!n':IOdatlon unit tor t.he Re.nger a.signed to the lIUdaon 
Bay Dlstztlct, Saska ten.wan. :rhls un! t oomplete. the pro ... 
gram drayIU up a few yeara; e.go to provide essential 
seaeonal aeoommodstlon for Ranger •• 
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�.Gl-Sal'_3297. �t�tu.)�r�!Jhn'. GrNl. 2A 
(Jq. 4. 19.5�' to .March :31. 19,2) 
Vleftt C. lnetch!ol'd 
MI-£:S�J322 ... 3t\1d.ntAtn�h,t�,nt 
(.Tul;y 17 to s�rtfIJmoo:r 13. 1951) 
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.Atm-SSI'-3621 -'er�$t :110100' Bf!!:ngeJ'. Grade .1 
Contli1ua. 

AGi-SI�'611 ... Clerk, (lrue.l 
Con'1aQUa 

AOl-SSE-'25S. 'or.et �101ogr ian,.r, 
Clrue 2 
Oontlauoue 

Aan ... SSi-:3'22, 'echnical 01f1cer, Grfttie 1 
(�ueaUoMl leli •• A:pril 1 to M�.J' lQ, 19.51) 
em duty M,rq 1;5 to Jnn� 19. 1951 

Mll-Su..,694, Car.t�k(ICJ'. ,):)art time, Grlild" 1 
Oont1mum .• 

J�-S�J-J6ao - student Ae�1�t8nt 
M� 2 to Sepip,mber 22. 1951 
ACm.-SSE-'3'J08 - ,\«rleultural ! ••• arch 
Ort1e.r, �rad. 2 
COnUr,.lUJUI 

J��-SSl-'177. r�relt nlo1og,y �an«.r. 
GYM. , 
ConUnum.a.ts 

A8-1UfLj680 - 'Hhn1cM.l Ot11e.r, (ntH. 1 
(On duty MAy 18 to �.pt •• b.r 17. 1951) 
On edueatlona1 leave September 18, 1951 to 
Me:rch 31. 1952. 
AOJ-SSi-3257 - Tor�.t Jio1ocy J8n�.r 
Grue 1 
ConUnuou. 



Alm-SS'J-)tle'4 - Ft)l"fl!st 1101017 J�i!u·. 
GJ'�d. 1 
Con t 1».11 •• 

AGll-UI-26, - �leultuf'al ie!!!(\hlreh Offtojl!J' 
I}l!'t,ld. 5 
Oont1!'mOUt 
Aml-SII-3li61 - Technical alita.r. Gru. 1 
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On �W\l.Uoasl Leavlt, April t to June )v, 1951 • 

••• teaed. 
AGB.SSI-)291 - St�OI:r�ph.r Grade 2A 
April 1 to ».e.mber '31, 19.51 

'I:d1'8 1Abov, Kay 1S to September 1,5, lQ51 

A.GI14 .. sSl-)tS6, l'ot' ••  t lUo1oq F�ngel"t Grad. 2 
OontinuOU8 

AOB-H'!-�619. 'eehniell1 ()frio.!', GrAd. 1 
'0 Jun. )0, 19,1 
'.ablolll Off'1tHH" Grad!! £I, July 1, 1951 
Contbm.oua 
ADl-SII-)2S$, Forest B:telog R��tltr. Grade 1 
Contim;uau8 

AGI-SSS-)116, Foree' !lo1ogy n�ng�r. Grade 1 
COllthwW.8 

AQ.R .. Stfi-:;S22. A�ll.',�n' Tftehnleimn. Gra.de 2. 
ConUm16U. 

�-SSF-1622. �or.$t �iolo�7 B��.r. Grade 1 
Contimou8 



AGJ-eSE-?.5lt, Iftdh.ttlcal. Ctfli\u!,J'. Grau 1 fl'om 
April 1 to .Jua_ 30. 1951; "' __ haical Offlc ... 
GI'$d1t 2 July 1, 19.51. 
On 4'1l'7A:pI'11 1 to $8p'.lilu�1' 22, 19.51. 
Oa Uuca'Uonal 1ft ••• Se},t.i�ib.1I' 23, 1951 to 
Mann :)1. 1952. 

AOI-SSE-316?, '.ohnieal otrto-I', Grad. 1 
Oa \it.ut;y A:pf'll 1 to r�r'h�.\.J' ,0, 1951. 
1 •• 1f!r�84. 
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A1i-JSJ-3320, !eebaleal Otf10er, Grade 2, April 
1, 1951 to�\e'bJ"'l;ia17 29. 19'2: 
Aptftl tV.lal I.,.UCA ottiC81' GrM. 2, Karch 

1, 1952. 
Oontinuous 

.4""83% ... )141, S'enolrJ't'inhflr G1"A4. 2! 
tOBUnu.oUt!l 

A&-ss,-,619. 't'Hhntcal Otficer, Orade 1 
On 4uty � S. 1951 to �h )1. 1952 

ABl-IJI-',21. Acricultu1"al I ••• arch Ofr1 •• r, 
Grau 2 
Conti _CAt. 
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Jul7 iii to Jull 15. Jack-pine bU4woPli population count. 
"." .ad. in thi. ana along wIth a p,....11mllla17 l&1I'oh 
lawfll 8UPV87 in 'Danck atarns throughout the lntepo.. 
lake Dt.tt-let. A g.ne!"al ina •• t aurve, •• a 0.rri.4 out 
in tbe Southern Dtstrict d.uring tbe 1.at bet .. eka ot 
Jul.,._ 

A .ur •• 1 ot l aroh a.wtl, and g�, w1110w leaf beetle 
damage In the Int e.lake Dlatrlct was conduoted tram 
Jul,. 30 t o  August 4. Are.a worked durl, .. the p4Iriod 
Aup.t 6 to AuSU.t lt3 "epe .s tellOow., . praa-, Soutb. 
Junotlon,Wbitemouth Lake, Ptne,.,' and Sand.ilmd. , .... , 
B ••• ry., all 18 the Southern Di.tplot. Tamar •• k .... pa 
were examined and detoliation tabulated. Jaok-plnebud
WON and 8cal. d.aie 1ft the SandllaDd. " .... t R ••• pv • 
•• a ala. _pped. Six 4a18, Aquat 10 to Au .. a' 16, "e" 
.pent mak1 •• a. coll •• tiona .: lapch ... t17 0000" and 
upplQ1 oUrPen t jaok-p�. budwoPm clefo11a tion In the 
Interlake D1atr10t. Fr. Aqut 8'1 to Beptember 89 ina.ot 
.VY.1 work was .ent1ned to the Soutbern Dlatrut. Th1. 
work waa a. followa. a one day a erial sur,,_,. or taZlllPack 
.tanda north aM w •• t or Moe •• Lake, .••• • 011 •• t10n8 or larch aawt1., ."Gon., r •• ording d eroll ation ottagged tpee. 1n aU per_neat tamaraok plot8, •• tabl1ah1r.ls p.rmanent 
..-ple plot. in poplar ataDd. int •• ted with the tore.t 
tent oaterp1llar. IU"ld .Ollductlnl a t .... t t.nt oaterpillar 
aag alarva., 1n tbe 1nt •• te4 and noo-s.nre.te« aHa.. A two 
da,. t.lp to aft tbarft ManItoba .,as _da onlov •• ber '1 aD1 8 tor the purpe •• of oapletins the tor •• t tent c.terpUlar 
ass aurve,.. Thi. DJ'Ought to a .1ose f18ld ao t 1v1t1 •• 1n 
the Southern and Interlake d18tr1cta ot Manitob a tor 1951. 

(b) lna.ot Cendltlon. 

( 1) Larc h a.wt17,. Thla In-
.e.t c • •  Southern 
and Int.rl.ke d1atr1.ta or ManItoba. duriq 19S1. In Ruth
••• tern .anitoba, I1ght to mDd.rate d.foliatlon .a. re-
... ded trom Mlddlebro, at the trl'lited Itate. boWldtu7. woat 
to Spral\le aM South Junotlon. Iforth of Sprasue 1n the 
Moo •• Lake area located 1n tp. ',. rp. 16, E.'. _1"., heavr 
defoliation waa oba erved . Pnm Qoa. Lake .... t to Whit .... 
lioutbLak. mQierat. t o  b.eavy 4etollat101'1 hcUttt-ed. !'asaaraok 
stand. south o£ Wblt ... uth Lake to v .... .,. "bowed cm17 l1ibt 
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detoliation. ,be mOlt . evere detoliation in thia are. 
occurred in a lars- �raok and blaak spruee .w.mp; 
located in aee. IS, tp. 1, rse. 13, E.l. mer., ODe quarter 
of a ml1e northw.at or' South JunctIon. Defoliatlon here 
ran,;" trOll 85 to 95 per oent. Moderate to heaYJ' d ..... 
follatlon waa reoord84 in a 1arp •• amp 1n the v101n1t7 of 
Wamp_. A _11 peroent_c- ot tre.. w1 tb d.ad or .,lng 
tops w.s noted. Swaup. trom V ••• ar .e.t to 'inel and 
"Dielno auftered I1gbt t0804erate defo11ation. lo.\b 
ot Pin., to ladser, tlarrlolt, and '1oodr14,., aawtll pOp1l- . 

lat1._ appeared veF1 llaht and. 1'10 •• rl.s det011a tlon wa. 
enoouateNd. In tbe soutum part of tbe Sandl1ud.. , ... t 
Re.en. 4.rol1atioD waa reoordN aa light. 10 1 •••• ntAaof 
defoliation waa noted 1ri tamaROIt a.up. along the roa4 be
\W •• n the FONat lea."e aeadquartera aM the town ot 
.... band. wbeN moderate to •• vere daa_ oeourred in 1950. 
Sawfl,. population. re.ined about �. a ... a .  in 1960 ln 
the northern putt of the Sandl1anda 'or • •  t R •• el-v •• Lipt 

. to 1I0481"'&'e detoliatloD aUll pre"ailed trom »a •• Oll Cabi. 
to the we.t b0\m4aJ7 or the R •• erve. Fr. Da •• oft Cabln 
Dorthealt to Hadaahville .odeftte to . e",eF. detoliatlon 
..... GONad In .11 ..... exulne4. Light to modera. 
defollatloD occurred ·In tamaraok � • ••• t or Hada.hvill. 
to •• t4uJm aD! Eaat Bralntree. Baat or Eaat Braintree alClll 
tbe G.W.W.'O. Railroad to •• uSh moderate to •• vep. defolia
tion waa recorded 1n tbe aWl.roua aoattered .... p •• Tamapsok 
awamp. 'between Eaat Braintre.··.m Falcon Lake, .beremod ...... 
a te to b •• \7 detol1a tlon occurred. 'showed a •• 11 petroentage 
or tNe 110rtall tJ'. 

Th1. laroh r eeding Inae.t, althou.gb .idely diab-Ibuted 
throughout tbe Int erlake D1.trlct, oau.ed . evere d_se In 
cm.l,. one area • .  Thi. beavl17 detollated aNawa. located 
approx��.tel,. t .o m11.a north of Riverton in aec. Ii, 
tp. 13, rp. 4, E.P. mer. Severe 4erol1at10n ••• recorded 
al.o in thi. aFea 111 1950. A DWllber of tre ••• itb d.ad 
and partlal17 dead to,. .ere aoatt��.4 tbroughout tn. 
int • •  ted .tam. Llsht to aode:nt. detolla 1'.lon ooo_"d 
In the area Doria of Hi verton to. SuaU' Creek a1$111 the ea. t 
.14_ ot Waab. Ba7. Tamar.ok in thi. are. 1 .  "e.,.., •• att.� 
and Bloat of it 1. looated on private l.Ud .  We.t ot Riverton 
to Arbors datollatl.D ... r •• oN-ad •• ligbt. bceptiq •• 
ar •• , looated in a.o. �5, tp. 83. rp. I, :1.1'. _1'., .aere 
mOderate defoliation was 8 .. 11, onl7 light de.toll.tlOD waa 
reooNM fro. Arbors north to R08enburg. Light d.rolla tlon 
.a. "oorded 1n ••• ttered tamaraok .taDda betw.en Broadvalley 
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in the south to Hodgson aM Red Ros. in tbe north. In 
the vlelnltl of A.hem and north to )foosehoft aa",tll 
populat 1ons appeued very li ght and l it tle or no defolia
tion prevail ed . L1Sht defolia tion was recorded f rom 
Mooaehorn north to SpaaPhill. Gftb.a.m4ale, Fa1fo1'4, an4 
GJpaumvil1e. One area of light to moderate defoliation 
WIUI encountered northeast to G;rpauavl11e. 'bi . ..... , 
looated in .ec. 15, tp. 31, 1", •• 9, W.P. "1"., (par.site 
rele • •• area) .bowed no iDereaae in 4e£ollation over 1950. 

(li) I.ek-pine budwONl, Chori.tone .. ape Populations of 
�e jaok-pIne �.orm cont!nu:! to eolm. In 1951 In 
the .wtllem part of the .Prov1nc e, "bel"e.s Dear Rosenburg, 
In the Interlake Distriot, a marked iner.a • •  in l�l 
aotivity _s noted. A apeeUl survey of ourrent Jack-pine 
budYIorm «.;follatlon was �onducted at  Ho • •  nl'Nrg and 1ft tile 
aan1ilanda For • •  t Re.erve, where damap waa mapped ahowing 
the varying degrees of defollatlon. In the �outbern D1.
trlct two small areas of ligbt defoliation occurred, �otb 
1n. the Sandilama F01"e.t ae.erve. Tbe first waa located 1n 
... . 27, tp. 6, rle . 10, B.P. mer., aD! the a.cond ln .e • •  3O, tp. " rp. 11, E • •  Mr., ao utb. of Daw.on Cabin. ElM· 
wbere tl'll'oughout the Sandllands POPeat ft • •  e."e no Cl81'011a
tl0D wa. ob.�l"'v.d. alight trace. 01' jaek-pine budwora 
teedIDg were found at �enl.1no, Piney, aDd South Junction, 
all in the Southern Distriot. The most .eveN damase 
oaused by tbis insect occurred in jaok-pine .tands in 
tp. a4 and a5, rae. 2, X.F. mer., near Rosenburg 1n the 
Interlake District. The run",1 • •  t defoliation 1n this area 
was ob.erVed on Jack-p1ne Nseneratloftp SOme tN •• 
suttered as much as n 1net7 pe'" cent d erol1atlon. In the 
lar gel' tpee si:e. a •• 11 perc en tag. of dead 01' dying tope 
was recorded. A more detailed report on this infe.tation 
wl11 be found under ·Special Investig.tions-. 10 larva. 
o! the Jack-pine budworm were collected from aHaa south 
of G7psumville, where colleetieD. h ad been made In previous 
years. Jack.-pine bud"or-II counts t�_ 18" tw1gs were made 
In the inte .ted stands at RO •• Dourl_ 
(111) Spruce budwON, Chorl.tcme\lft fwd. el'tiW (Clem. ). Tn. 
inte.ta on 0 apRO. wom e SpNe. 'COda orea, 
R ••• ry. continued to tlourlah In 1951. Altbcn.lih thl. 1D
ae.t ... ahown a ,radual declIne o f  late a few1slands o f  
heavY'defol1ation at ill "_In. The •• area. ot •• ve" 
damale cocUPped 1n • •  es. l' and 23, tp. 9, Psa. 13, W.P. 
_1'., in the • •  at blook of 'the Sp1'\lce Weoda Fore.t NEu.ep",e. 
In the .eat block of the R • •  epve, the 8p:ruce needle.oN, 
1;).10'70111, l!�loulell. (Ort.), appeared to be .a �:roua 
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.a the apruce budworm and a,. hav. oaund 1I08t of the 
observed. d._age. In tbe Spruce WoOds For • •  t Reaerye. 
ene colleetion of budworm was made alao trom a pure 
Jaek-pine plantation. free. in tbe plantatIon NlDie4 
trom 1 to 2 inchea d .b.b., and I to 10 feet in beight. 

One, collection of the .pruc.�d.orm was made trom 
balaa. 1n .ao. 13, tp. 3, ree. 16, E.P. mer., no� Mo oae 
Lake.' 1'0 dafollation was reoorded trom thi8 area. An
other oollectlon containing two larvae was made trom 
spruee in the vieinitY' of South Jtmotion. 

Although th18 inaect waa fOUD1 to be quite wide-e1' ... e.d throughout tbe Interlake D1etr1ct I1ttle or ,no 
fee4Ins damage waa detected. Colleotlon8 of from one 
to nlne l ar vae .. are obtained from 8tamard tlve tree 
eampl • •  at the following pl • •  eac Arbori, Camper, Mo08e
horn, Spearhl1l , Fairtord, Hodseon, Davl. Point, and 
GJPlnmnrl11e. 

(lv) Spruce needlewona, p1orlstr.r1a Nnieulel+! (art. ) . 
!be onI,. app1"'.oIa�I. dimag. cauai! 6, £bI. lnae.i ... 
r.corded in the Spruee WoOd. Fore.t H •• erv.. How.ver, 
ainc. this In ••• t 1a clo aelJ .ssoclated wlth apruce b�
worm 1n both population denait,. and reed1ng babit., 1t 
1 .  dltt"lcult to di1"te ... entlate bet.een the two wben mak1ng 
damage •• t1mate.. One c ollectlon of the spruce me841e
WON .a. _de near ;tlv.rton 1.n the Interlake Diat riot. 

Cv) Y.llow-headed. aprue. aa,,:f11, Plkon.H. 'tlaskln.ie (Roh.). 
tarv •• of tEl. ape.l • • • ere common!7 ?oum tlU=OugiiOut a; 
So uthern and Interlake districts ot Manitoba 1n 1951. Th. 
largeat populatIon • •• re Hcorded in the Sandilanda Fore.t 
R • •  er ye , where detoliation .a. light. In the Spruc e  .ood. 
For • •  t Reaerve populationa appe.,red y.r7 light. Collectlona 
ot this In •• ot .e .... made at Camper, Gfpaumvll1., Aahem, 
and Riverton. Feedl� occurred tor the moat part OD open
growlni isolated tNe.. Lt ... t ee41mB damage, to a • •  11 
ornamentsl .tand, w.s noted in tbe v1c1nlt1 of Sprague. 

(v1) Green-hea ded apruoe _wf17. Pilton ... dlmmock11 (Cr • ••• ). 
Th1. speole., altlio'qh round to 'be !\i�iiie .IXe.pr.:! tSouiii=' 
out the Southern am Interlak. dletz-10 t. was ca\UJ!n& ver, 
11ttle damage In are •• where oolleoted. 
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1 rlon ol etia (Barr.). 
a I .1' n the 

Southern &D1 Interlake distrlcts in 19S1. One amall 
coll •• tlon waa made at Sprague in the Southern Diatrict 
w1th no detoliation be1n.l recorded. Coli • •  ttol" •• ere 
_de hom the tollowing plac • •  in the Interlake D1str1ctl 
0Jpauwville, Mooaehorn, A.bern, and Riverton. Detolia
tion in all l:ru.tanc • •  was r •• orded aa light. 

(v111) Gre, willow l.al' beetl., Gal rueell d •• ora (Sal.). 
Tb.e most Hvere damap reoord. 7 i1 AI nu.t oocurred 
1n the Interlake Diatriot. Large aNt •• ot willow trom 
St. Laureent north to :i'rlkad.ale, Camper, Aabern, lIooae
hCl"n, and GJp8umvl11e .utt.red VfJU7'" beavy 4 __ 18. ,Prom 
�ikadal. eaat to Poplartleld. and north to Hodgaon moder
ate to • •  vere damage was observed. Light to moderate 
skeletonizing or wl110w took plaoe in areas around Arborg 
aD:dRlverton. 

Laat 1Mr' • •  evero intestation 1n the southeaat 
oorner or th e Province subs14ed aOlilewbat In 1951. 'rom 
M14dlebro .e.t to Sprague 118ht akeletoniz1Qg occurred. 
Uoderate 4_ge waa recorded w.st or Sprague to South 
Junctlon and V •• aar. 'Mult b.eUe •• 8re frequentlf 
collected trom .�dt. poplar dur1nl tba • •• 80n. 

(lx) American poplar beetl., Pb 
fill. .ec .as " n t m 
Dlstricts or Mani tabs during 1951. PopulatlOlul of this 
.pool • •  were much heavler 1n the Spruce Wood. Foreat 
Reserve than ln a07 otbar area. Detoliation to poplar 
in the Spnce Woods FON8t 'R •• e1"vfI rused trom light to 
model'"Q.te and attaok •• e" conoentrated on ,OUJ'lg open
growing stand. in the' .eat block o t  the R • • • rve . In the 
Interlake District where collections .eN very a.sattered, 
d eroll ation wa. recorded a8 light and only the 8maller 
tree • •  ere attected. 

' 

(x) t1�17-n • •  t.a terpI11ar, AJtclti • cer • •  ivoran. (FItch. l. 
He. ta 0 • n.e. .ere • •• oonap C\loua n m 
part of Manitoba 1n 1951 tban in previous ,.eara. Scattered 
colle.tiona were made tbrou8heut the Sand,1lan da and Spruo e 
WGod. Foreat reaerve. . A a_l1 nWlbe:r ot collsotlona .. ett. 
mad. 1n the Interlake Dlatrlct. ht no beaVJ concentJSa t1ona 
.ere encountered. 
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(xl) A tent 0& terp111ar, 
�--t=:!1f1!i�;.inif The he. CODe • - •• 

the Spruc. Woeds P .... t R • • •  rYe in southern hnl toba. 
Larvae "ere foud tee41n3 _lnl;y on choke onerl'7. A. 
� aa 8S ne.t. could b. counted within one s11e. 10 
appHoiable damage wa. .nccnmteNd in tn. Interlake 
Distrlot aDd the colleot10n . .. d • •  ere wl4el1 ••• ttered. 

(xl1) A p1ne-.oal., To ., 1 • • p- fbi. p1ne 80al. oon-
tl1lUAd .., a tao ao -p .ta a 1n tla acutbern portion 
of the SUd11anda For • •  t R ••• r.... A ..... wid.apread d1a
tribution of tht. 1 ••• t ocourr4td through,Ou.t the R' • .,l*ve 
thaD 1n 19&0. lfl:Ie bea VJ tnt •• ta t1 on 1n ••••• 17 a lii! 10, 
tp. I. r.e. 10, I.f. Mr., oontiD'Wtd to flouriah. 8.v_1"81 
collectiona .ere ade In the northern put o.t the Re • •  rVe 
but no •• pioua d_S. .... .noountend. El • •• heh through
ou.t the Southern D1.tt-lot 8nl7 light damag."aa noted. 
Damage '0'1 th1. 1nae.t, wbere it OOCUM'.d, .ppttaPK ",err 
11ght in the Interlake D18tr10t. 

(xlii) Pltch nodule uket-. Petrova alb1c'g1tana (Bua.k. ) . 
leveral tISlii llil.statlons 0'1 £hI!. !iul.�; oeouM"id In iii. 
Sarld11and. Foreat Re"ne. .lNaa att.eted .. ere quite 
amaU am in all InatUlG • •  0011 jaek-plne regeneration was 
suttering nodUle 4_ge. Elanbere thltoughout th. Southern 
and Interlake d1"tr10t . .. all collections were made at 
w14e1,. sea tt_red point •• 

(n" t.). Collee
tiona �o�t�·�S�I� pI�c�.� .�,,� .�re"-=· .==� n�bo�t"�ne�� ou�. ��rD aD1 
I.nterll!lk.e dl.triet. in 1951. Defoliation .'UI raeorde4 
.a 11ght at tbe follOWing plaeein South Junetlon, V.a.ar, 
kD111anda For • •  t R ••• rve. in the Southern D1str1ct, am 
Moo • •  hom In tbe Interlake D1strlct. 

(xv) contlie (i1.k.. ). 
Sevara _a 00 e. ona 0 • na •• t 1MN • the 
Southern aDd Interlake dl&tricts, but 10 all 1nstano • •  cml7 one or t .. o laHae ... re f'oud 8Ild no defo11at1on wa • 
• eoorded. 

(xy!) Ce4at- 8 •• f17, I' ootell'U& \IIli ar1n"8 (MaoD. ). 001 1 • • -

tlou " • na e. ..re • P_ o. a. a eUowlng 
plaoe. in tbe SOUtbePD D18trlotl Moo •• Laa., Spragae, 
Sou th Juno tlon, and. krdl1aD48 For�ult Re • •  rve. Popula tiona 
were light and l ittle or no detollation ooc�red in ar ••• 
exPline4. ODe GollecUen waa _de trom jUipe!'" in the 
ROHD'burg area. 

16 



(xvi1 ) E __ tern tent oat ... pl11ar ( JP . ) .  
One 0 011e o  II ,. e o  
the 5and1la nda F .... t Rtultn-"e ,  ••• tbe only on e  pa corded 
throughout tbe S·outn.m and Interlake 01,tr10t8 1ft 1961. 

(xviil ) JIM tit-pine .eev11 , !1 •• ase. 'irOb1 (re ck. ). 
Soatterel o ollectIons ot £E . In.e.t .ere made Prom white 
apNee ard  jaok pln. in the Southern and I nterlake d 1.tr10t • •  
Vel'r l1t tle dUlllge wa. noted ant onlJ one or two tr • •• 
w.re afrected 1n e.ch area examined. 

(xu) Pine .hoot mo th. po • • •  Eu,!. 8onOilana U t .  1h1. 
aew17 .eool"de4 a,.ol.. .toum r:. t 1ear j � tbe Inort'iAu'ft 
part of the Sandlla.n4a F ... . t R . ... v • •  a .  a sa in 1'I' ••• nt 
1n 1951 .  I ncu," tuuutd ao t1v1t,. "'7 tb1 .  w e. t  wa. noted 
although the bc:nm.tarle . of the out-break re_ine4 . table . 
An e . t1ma ted forty per-cent of tbe young j aok-pine le.4ers 
in tbI int •• tation aHa were d •• pd bJ tMe Inaee t .  At 
pre •• nt the inf •• ta tlon OOV�U". a bout tb.'re. a 01"tUI, a nd  1. 
loca ted in .ec . sa ,  tp. 6, Rg •• 10, E.P.  mer .  

(xx) Blaok-headed bud.or., Acleri. variana (Pern. ) . Small • 
• eatt.p� eol1e etlona 0'1 isl . •  In ••• ' .e" iliade in the 
vio ini tr of Rlverton a.nd in the SprtUee Wood. For • •  t Re
.erve. Populati ons .ere light and no Clerolia tiOD. .a. 
reoorded. 

(Jai) Spruce pineapple pll aph14, 
10 IUU· oua damage t II ap" • •  ft_ 1""0 e4 n e t I' 
tne Southern or Inte rlake dis triot. 1n 19&1. A small 
numbe r  of o olleotiona .ere made in tbe Spruee Wooda and 
Sandl1aooa P'or •• t r • •  erv.a . 

(xxii) C one worm, fOll�b:I>OB�11 ap. Soattered o olle o ti ons 
of thi .  {.eet .e .. :tUde lrom spruce s tands throu,hout 
tbe Southern and Interlan distric t., but in all a re a. 
where colle c ted populations w.re 11Sbt . 

17 

(Braun . ) .  

1951 . 



(xxiV ) For. s t  tent cater ll1ar,  H • os ... dl s 
Larp .. .. .. pop ar n ee. aFOU ooa. ., am 
north to the 1I0rthlr • •  t Angle on the Ontario-hnit olla 
boUDdaPJ auttered part lal aDd c OMple te detollat1on br 
the rOflO.t tent .a terpillar in 1951. tarvae ot tlU .  
In.e. t .0" toWld from Moo.. Lake aouth to Sprape but 
.el'e c aue1ng 141.. defo11at lon 1n tbe extN" south. 
several P l .land.- ot • •  vere d.tol l a tlan .ere oblerveQ in 
tp. 3, rae • •  15 am. 16, B . f .  Ml'*. ,  be tween Moo •• Lake 
am Whlteaouth Lake . 1(1'*0_ Wbl temouth Lab • OU th to 
Vaaa.r a.M w • •  t to Pine,. poplap a tands .. ere onlJ 
l1ght11 i nt. ated ,  Severe det olia ti on ot blrch _AI also 
noted In " the vlcln1 ty of MOO N La ke .  One eolle . U on  of 
eigbteen larvae,  al l from one tr •• , was made In .� . 35 ,  tp. 5 ,  rge . 8 ,  E.P .  Mr. , 1:n the Sandl1anda Fop • •  t' R .... 
• erve. At  tbe time of c ol le . t1ng, Mar SS, no detollat lon 
was ob.e"e4. 

I tater on in the .e.aon a fore.t tent o at.rpl11a� egg 
8urv.1 was _de i n  southern lanitoba. All aval1able 
poplar 8tanda •• re examined at flve-ml1e Inte rvals, for 
to�at tent oaterpillar egg band a .  A e omplete report 
reprding all' Ivve,. of be.vl17 inte. tad are a a  north of 
Moo.e Lake w111 be fol.lnd UJ:der " Speo lal Investigations- . 

( 0) Spec lal Investigation. 

( 1 ) terial r" onnai!sanoe of tamaraok 1n ,Gu tne •• tern 
Man! osa. A one da, a erIil .urvel or ' .. raCK a'alia. in t& aouLastern pal't of lall1t oba waa coll4u.c ted on 
Ausuat 2S. !bia surye,. reveale4 that tamaraok in aeve ral 
are • •  bad .urrer • •• ver. def oliation by t he laroh. aawill . 

North of �oo •• Lake in tp . 4, ria . 16,  R. P .  mer . , beav1 
detolia tion ••• recorded. From Yoose Lake . e. t  to Whit .... 
mouth Lake in tp. 3, rce • •  15, arr1 16, :I.P. _r. , moderat.e 
to beavr detollati on oocurred . Korth ot Wb1t emoutb Lake 
along the ifft11 iemouth ft.1 ver, a a  tar north . a  St.  Lab" 
Cr.ek, modent. t o  aevere detoliati on wa. not ed . The 
areaa of • •  vere detolla tion .ere recorded 1n tp. 5, 1"81 . 

14, :I . P  • •• 1" . , and. tp. 6 ,  .. p .  13, I.P. me r .  

A high pe rc en tap ot b-e. mortal 1 ty t o  tamaraok waa 
noted in mhed . tand. of blaok spru.ce and ta •• a c k  In 
the a.e a  .. e .t of Moo •• Lake t o  Wh1 temo'tath Lak. and nor th 
to tp. 6,  B.P . 1MI'. OrouD1 oheok. were not pos sIble In 
the •• looal1tl •• but I t  1 .  thought tbat the l arch sawtly 

a t  .. ok --'1 be one of tbe oontr1butlng tac to�. 1n tb1a 
wtd • •  pread tre. mortalI ty_ 
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U .l )  LlEltl.swt3.1 -aoon 00M!l'len,. Dur1ns the menth. 
or .luSUS . l.pt •• '6.�, . .r 0 . s  • •  ell • •  tiona or 
laPoh I.wrl,. coooo" ".1'0 made in tbe Soutbern aDd Inter
lake dlat�lc ta ot Man1 toba .  � .0000111 trom e aob aNa 
w ere .tor84 be tw •• n la,.er .  fIE damp mo •• In •• parate c on
tatnep.. !be e oe oon . .. e� plaoed In oold . top.ge for 
Her and dl •••• tlna purpo • •• clurlna the wlnter to 
deteN • t be  pN •• noe of par •• l t  • •• 

The exae t locatIon aD! _lNr of c oooon. eonta1ne4 
1D .aeb o ollec tion are .hown In the tollowin !  tabl e : 

Ma •• Coo oon Coll • •  tlona 

. . 

Iliitier 
Dat. Pl ••• See . Tp. a, • .  ..1'. ot C oc oon. 

j , � r ; 2 b dl Q I 
Sept . le Sprape 8 1 14 It.P. aso 
Sept . 18 Ph.,. 3 a 11 x . r .  210 

seN. 15 San4I1an4a F .  R. III , 11 X.P . 8SO 
.1.111- 31 SudI1an4. .,.& & 8 10 D.P. 160 
Sept . 1" SaDdllalda 1'.& M & , a.l . UO AUS- 19 _et Braln'"8 31 , 14 I.P. alO "us- 19 F.l.on Lake 9 18 1. i.' . ISO 
.\11 _ as RIVerton II I� •• E . P. tso A!j_ 1,3 . .  OIPW1!r'tl1� 1& II 9 W . P .  160 

( 111) For.fL�.' ,ag£pl1Mf Int.a_,lcm. An •• rial 
.untl1 iP hi it • •  ted apea n iE. eout&a a tern part of 
Maftlt oba " • •  Cl oMuoted aDd tba aH& mapped on JlHI8 19 • 

t;i� 

.ta:r.-se .tam. of poplal', the ,refened boa t ,  .utre,. •• 
putial and comple te cletolia tlon .  � cbeek. , Jla4e 
in the vlc 11'11 "7 ot MOOH Lake , ,.eyea1_ that 'blroA a1ao 
wae aubJe o te4 to beaVJ' a i'bok . Other hoa t. a ttaoked. 11'1 
Order of \!wl1" preterence weN .a tollowa . alder, ohoke 
cheP17, M.katOOft, pln obeP%'J, dogwood, bal .. _, popl.aJ:t. 
and white apno e .  

Lary .. ..... tcrt.Uld tee4lDg on tbe 70uns new gJ'OWtb 01" 
.pruee , ftt to a BlUoA l • • •• r d egree tban on d •• iduoue tN.. . Pupatlem waa in pl'0lrea .  a t  thi. time and It larla 
_"1' of' pup.e were ob.eryael 1n the liN.. and on e.l1 

. unde.gpowth. �c 

The Int • •  ted are. oovered approx imatel)", tbNe town
ablp. in aouthM.tern ffan.l toba . S tarUn; a t  the North
we. t  .Angle OD the 1Ia:i1:toDa-Ontarl0 bouDdarJ I t  fn";duall1 
farmed out ln a southw.ater17 d1r • •  t1em, extend 
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.nth of Moo •• Lak. three to tour ail. . .  Townahlp. a, 4, and &, rae . 17. E. P .  M r. , w.r. arre. ted 1:17 thi. 
w14e.pread defoliation. The Bloat ••• t.r11 point .ppe4 
... 11'1 the vicin1t1 of' Twin Lak • •  1 0cate4 be twe.n Moo • •  
Lake aad lIll t.mouth take . 

Thr • •  a.parat e  flisland. "  ot poplar 111 3 and ., rse . 
15 and 16, tnU"round1nc !win Lak . . .. ere o omple te 17 d etol
iated .  Par tial d.erol1a tlon o f  poplar waa olu •• rv.4 oDl 7 
along the lake aborea .  

( 1v) Ja,lt-11P,! budwo", au;rvet. .
. 

During Augus t, a .pe.l.1 
aun.,. ., ourrent l.oi-pliie Udworm d efol iation •• a oon
due ted tbrougho1.l t the landilaDds 'or • •  t R.a.rve . file 
surV., ala. oovered the area .  tbat w l11 -. lacorporated 
1ft the R • •• rve In the near tu �. .  Onll tw. .'1'1:-7 •• 11 
areaa of d efoliatl on .ere reoord. . The .. ooourred 1n 
the northex-n part of .tn. Sandillill1de F ... .  t Re • •  rve and 
detoliatlon In both inatane.. ranaed froa nil to 11sht. 
The faa t  .aa loeated 1n HO . 17, tp_ 6, rge . 10, E.' • 

•• 1". , and the ... on! in •••• SC ,  tp. '1, 1"18 . 11, E.P. 
mer. A c.ple te map or the are. 8"nG,ed was ude ,  a bow-
1nc looat lona ot j.ok-p1ne budwarm .0118O t10n8 aDd de
follat10n. Areaa ot jaok-plne that we.... Int • •  t� 'b1 the j •• k-p1n. • •• 1. .ere a la o  mapped . 

Dur1ng tbe latter part ot Augt1$t a .ur",., of j aek
pl_ b\ld.WON detol1atJ.\)J). ..... conduoted 1n tbe Ros enburg 
dlatrlc t .  As 1n pt'evloua al1PVGl'a , 4 efoliatl on ft. l"e
corded a t halt-ml l. Inter .. 18, 1n e ach of �.' 41am. ter 
o la... . .  15 1nehe. all1 UDder, [; I nob •• t o  10 lnoh.a l a. 
ov.u- 10 1nobe a .  the laPpat nwaber of tNe. t ell In the 
o to I Inch cl.as, f oll owed next b7 the 5 Inch to 10 1nob 
wi til very t... 1n tbe 10 inoh and ove r  8 1.s a .  The •• t 
. evere 'efoll atlon ... .. oorded In the vlclnltJ ot- tne 
tire tower and o overed approximately I ••• tlon. . P •• d ing  
damage .. a tound t o  be muoh lI01'e .. va" on "aok-pine re
,enera ti on 1n thi. aHa w ith d .rollatl on ra� up to 
10 pel' oent . In tbe 181"181' tpe . . .. ... 11 percentase of 
dead top • •  a. recortded 'Out throughout tbe au1"ve7 no tre e  
mortallt1 .a. noted . Jack-pine 1n thi a area 1 .  be tween 40 and: 50 1ears of ap am ot 11pt to l184i_ denal ty . 
Rook outoropping 1s pft.ent through Iloat of the area . A 
map of the inte. ted area wa. prepared showing the varying 
deare.. ot a et ollatton. 
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Fl"! .S ,U�'_tMlM ' . 
. 

I " . "  j ! . , 1T ' t ,  n '  ! 

• , III 

SB-1&-81-8, mod. .  11f'jlt '.- nll ! nil --- n11 6ff : 'ralr17 goOd stand , den.it,. 
i m«J.lua. 

__ 16-86-9: mod .  : light --- MI I D!l --- nil --- 4ft (heaYJ rock outcrop_ 

J t_n 

0 .. 10-15·a: 11ght , light - - nll, ! nl1 · - nl1 -- is'' (poplap It Jaok pine patohf • 

• -11-84-1 be • ., : -- ..... - nil l --- -- nil -- ' at- Jaok pine a •• ttered boulder-. 
I � •• d. 

_-:56-84-1 , beaVJ ' --sw-aS-I4-8 11ght , --ft-2:5-24-l llght , 11ght 
aa-aZ-a4-8 mod .  11ght 
U-86-84-1' • •  ad. � mod . 
R-8S-ef-l , bea1lJ aod .  
8B-ZS-.'-2: b .. ",. t.aYJ . 
D-11-2&-S· 11 ght ---

---
---
---

---

---
-... 

---

---
--

--
---

nil ! nl1 1 
lS (  
nl1 
D1l 

1% 1$ 
nil 
Dil 
All 
D11 
D11 nil 

---
--- ---
nll -•.. 

nil ---
� ---

U _.'. 

U --

. '_.- .. -... 

--- --
--- - -
--- ---

1111 --
nil --

ntl --
nl1 -- -
nil - - -

all --
nil ---

aU ---
n1l ---

nll ---

nl1 ---
nl1 --,-
1111 ---

nl1 --
nll - -

". . 

2D 80m. 11.ght poplar. , I" poplaJt .. Jack pine m.he4. 
3" "!7 t.. tree. In 5"·10" 

0.1 .... 
aft 3ack p1ne &: poplar .lx ed .  ,- ( jack pIne •• 17 aoa t tel'Ctd , 

, ( .. 11 apruoe .Gatt e,red 
'If ( �t. 
4 ft ' jaok plDe It. poplar 1» • .". 

rock outerop. jaok piD. .-.11 aDd verr 
bnDO.,. • 

• " .. Jer1 tJ' poplar 1D tb1. .... .tt ' .... light ... pneraUoD bere .tt ace tt.N4 Jaok p1ne . large 
open aeadowa. 

4 ·  •• at tered J  •• k pu. ., 
t it  : poplar Be jack p1tle JI1x1l4. """'" ... -



J •• k-plne SUdwONl Damage Rosenburg ... 1951 (Cont '4) 
' )I  t _  

iii., '" . . . ! " t ! . . 1 � .... . . J 
',�lt

, ,
--,1 .. 26-1 b ..... yl heavi -.,- !,' " nil --

D-lA-145-2 heaYJi h_'\7'1 --- .,. DU -

... 12-2S-2 bea",.: mOd . · --- ,,� nil --

ft-V6-1a-tl-g heaYJl .od. . --. ; rd.l nil --
i ';. 

8-13-9&-2 aod. 1 11gb.tj --
18-16-85-2 JaOd .  I l1iJltl . ---
ft-l�"I". 11sht ! 11gbtil'l.sbt 
.... 1.-85-2 l1gf.it 1 11.gbtj ---
a-1S-U-a light ! l1gbtlltght 

1'111 nU 
nil D11 
D11 rd.l 
D1l all 
D11 nil 
nil nil 
nil n1l 

n1l 
a11 
1d1 
1'411 

--- ; 1111 
----. .  n11 
nil nil 
- nil 
nU n11 
-- : nll 
-- all 
DlI 1111 

-- 3- / ("er, te. tree. 1n 5-·10" 
-- 3" I (cl ••• •  llUIIlber of t .... have 
-- 3ft I t."k.ne4 top •• � • .  ap ,. --- 3ft f att ap!::ar to bay. .... 

! (4"'01 ' • Ucm. 
--- �. l tre  •• bn,rtoiq. poor arowth. 
--- 3" I ( Jack p1De DIre 011 •• ttled -- S - i eland, aIld m1xad with poplar. 
--- ,- l Jack plne "'-17 auttered • 

4" 
Ishad w 1 th poplar_ 

-- ! out over area . 
--- �tf 1 11Sht ,p-ewtb. ot Ja ok p1ne . 
-- 3" iroek outcrop beeq_ 
-- 51t 

iii . 

auUI 

1W-11-as-8 raod. 1 11g�. -.-
D-10-26-2 BIOd., .

, .
.

• .  ' .
. 

! light --
.... 11-1&-2 heaY7 i lH<l. 19ht 
n-8-.1-2 hMVJ I bea ! 

--. 

.-8·16-1 bft·avr [ htte. YJ1 sod .  
= U 

11 nil ' 
nll aU 

nll --- 3-
nil ,-

I Jaok p1De t.a11 am eparae. 
laaar tN •• ba". 4 •• d bl'Ucbea 
! ocoaatonal tree lO·,t. 

sa-a-al-8 baaV7 l .aYJi. --
8-1-1&-2 aod .• , \ all ; nil 
U-4 ... S5-2 
0-1-11-2 
D-9-afi..l 
' " .f 

l1gbt \ l1gbtj 
11311t l 11gbti 

! I l1ght I light I 
; ! 

-

.. 

81b l� n.U 
all --- ---

n11 all ---

rdl n11 -

nl1 --_ . --

--
1111 - aD l Jack p1ae " poplar mixed . 
nil -- 3- I jack pine d,.naity l i ght tlU:t t.  

l ov .. r ar ••• 
nil -- ,, - IJ'OWli N,-.raU on abo.lna 

fra .. t d.-g • •  
2 --- .'" !dead t .... not a t trl'buted to 

nll ." 
f jaek.pu. . bud:worm . 

-- l Poplar and jack pt. . 
i 
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p ... . , fta .... 
P .... t lanser 
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For •• tel" 
" ..... wr 
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..... t Ranae. 
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A •• t. Fop. BangeI' 
, .... t aallg •• 
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Bo 
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Y •• 
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L. 26 
2 . sa. tern Di.tr!ot. of Mani toba 

J. A .  Dt-ft1n 

(a ) I.tr04uotion 

'fM t o11owiDS repOI't outline . the ao tlYlt1 • •  of 
1101017 Raftl_ J. A .  Ur0\11n dutil' tbe t le 1t  • •• •  on ot 
1,951. , .... t In ••• t I\ut.e,. lm •• t1.tlona am ob.er
Yatlona .ar. 0_4uo'.4 1n the ..... n Dla triot .f 
M.nit •• t .. Ma,. 4 to aept .  19, 191Q;. 

Fl.1d work ... enoed. on .., 1'1. A pN11.UlU,. aprue e 
aDd J aok-p1.. budwora ..... , aDd ,.ne.al t ... a' 1ft ... t 
8\U' •• ,. ••• •• rrl84 ou t  In the Lao du lOaMi aN.. At 
tbat ts.. 'bud. 4eve lopment on oon1tarna tra.a 1ft the 
.outhern .e.tlon of tbe 4i.trlot w.a not qca1 te oOllple te . 
Lllht populat1oll8 of' the l .. p a.p.ll tortrlx aDd \181,.
neat top tria .... obea .. e4 but tn laneral, ina.o' 
ao tlvlt7 waa l1lbt . 

In tlle l atter part of .., tbe ... 1 tel' teuD! Ird 
1. hr J.ck-pine bldwoIII larvae at 18440n ' .  Corner aouth 
of Lao 4u Berm.t. Ipl"'\1o. lN4wol'll lar"ae, the sprue . 
toll.,. wora. aDd p1toh DOale _ar larv •• "1'. ala. 
leeated 1n ••• e .. l ...... 

B7 the basi _lq ot JUDI .pru. 'bud.ON oocurrM 
18 .... 117 11l all 81' .... eJtUl1ne4. Ie •• ral flip" . i th  
the M.Dit ... GoYerameDt All' S.rvl.e •• ra arran •• d a t  
tbi a tl... Trip. "" _de t. B1, •• tt , sa.a,ltmlpk 
Lake , Bela Rival', am B100dv.ln R1 val' on .prue. and 
Jaok-pin. budworm a ..... ,,8. 

17 I� • 8,ruO. bu4worll larva • ••• e •• 11 advanc ed 
and •••• in tbe 5th and . th lna'ar .Mle lINd .... on Jaok:
plM had "a"bed the IN. lnat... A •• 11 looal1s'" iD
t.a tatlon .t .... rloan ,.,lu bee U, ft. 10Mted. on 
Mllner Rldsa 80Uth ot Lao du B ... t • 

• 8 larval develo,.ent .d.aDOe�l 18- tlp 001U'lt. aM 
oheau .... aa4a 0" *1 te .p.uoa . al ... tl., and. Jack
p1ne ter bud.ora populationa. 



On lune 18 tbe wrlter proc • •  ded to tbe Wh1t • •  hall 
Fore a t  R • •  erve on budwor.. de t • •  tl on aDd • general 1n.e.t 
tf1UtVeJ . An .erla1 'UI'V., ••• '.1'1'184 out on Iw.ne 1 9  
w i th  L. t. Itc'Dowa1l at t he  Soutbara D1. tr10 t, rOl' 
t .... t t.Dt oaterpillar alona the sam. 'obe-Oatarl0 
lt8Wda1'7. ...'" d etoli.tioD waa .ppfJd .outh ot 'IIaup 
to Buttalo BaJ aD! .e . t  to 1:00 •• La. . ane po\tD'! 
oheok w • •  _d. a t  Moo.e Lak. .  A * .. 11 'bUt .. .... In-
t • •  tatlon ot tON . t  tent o at.rpl1lar .a. e .umlned on 
JUne 10 . t  the Doribern end of Bl, White.hell Lake a t  
the Orow-Duek por ta.. . Detollatia .a. 95 1MI' .ent aD! 
a t the t11le of INrYe, the .. j or i t1 or the la"a. w ... 
pupat1DC ; 87 tbe la tt.r part ot .  June .  larch •• "t17 
a<.tul.t a •• 1'& __ 1' .. 8 lull our184 tip • ••• e qui te appaHn t .  
I',)ur1nS tDe lat ter part of Jue, le1ce. In the Wh1 te llleI1 
:r ... .  t Re • •  rve were IVv.Jed _ _  .oe . 

th. aontll or Ju.l1 ".. devoted :malnl, to _oulld and 
.a.lal supv.,. tor jaek-plne budwo�. !be he.vy Inte.
tltlen a t  Sed4on ' 11 Co:rner wal .,pe4 aat a.e tl_ ••• 
• pent maktnl 18- tip fount a to d. te�lne larval ,.,u
lationa . 

_ M:r 9 laNh a.wr17 4 efol ta tloa • • •  ,.1'e 
aotl.eable aDd 1.rv.l d e velopment bad advanced •• pldl,. 

In the latter part or JulJ, Jaok-,s.. 'INd" .. mapplaa 
.... Conelll.ted 1n the Stead and B.lair .. e.a . .tbe ftl' v., 
abowed • marked 1ft.re.a. in j.ok-,1nt budworm d etol la tl on 
oYer 1950 . til tlo toe 111 __ St.ad ana bad d .... a a.4 
oon814 •• ab17 t_oup .eleo t1v. _ ttlns. In tbe hlair an. 1111.tl.t" had . 1ao been .. 4u." IO.wbat tbroup 
•• le. tlve cutt1rJs , but ou t. lde or the be.v1 1y 4_184 
an •• t be  ml .tle'oe was . tl11 aprea41Da . 

Tba balaa.. Of .a.u.aua t w... apent OB .. laP. ..wtlr 
IVV.' .nd ,eneral _.p11&, 1n the 1 •• terD Dl.t.lo t .  
!)uti .. tb1. tlme .. .. 1'1&1 "oorma1 • •••• wa . made of 
the nortbeJ"17 ana • •• t •• • •  Go! t .  La. to 4e'4u.alz. 
41.tl'lbut10n aM extctnt ot laNh • •• 117 dfltol latltm. 
On AupI' S., a 3-4.1 au"_, bJ O Ul" w.a lIade of 1be 
CrOW-Dulle La ke, "inn p., Rl., •• , dd klle I • •  , Lake 
a.e • •  in tbe Whiteac.ll Perea' ft .. .... ttl' tbe det.,· 
tlen or j •• k-p1ne bud"or.. an4 fOPe . t  'ent e .te.pl11 ••• 

Pleld ao tlv1 t1 •• contlnued until Sept . 19. Pall 
woPlit 1ncluded .akina ... a. 0011e . tlona or 18%'011 a .wf1" 
OMooa. and ••• 1.1 and pOUnd 8\11''''e,a . O olle.tlon. of 
100 Iapoh a."t17 eoe oona " .. made 1n a .attered. t ... raok 
. tands . Tbe a. o olle.tlon . ..  e". a tored t op d ls.ectlon 
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aid. .aa1natlon a t  .. later date tor para81tl.. .  An 
e .. tenal "e lIUl've,. was _de alao durln g tbU perlo! tor' 
torea' tent o atarpll1u a" banaa on wb1 ta popl ••• ' 
Datfi obalned trOll1 the avve, w11l 'be u •• 4 to d .... 
ten1ne the populatlon and diatrlbutlon or the tONat 
tent •• 'erplUar In 1952. At tbe . ... ti_ tbftIe 
p.rmanent ... p1. plot . on whi t. poplar were e.tabllaba4 
in the ' •• 'ern •• louUlern dls trlc t8 with L. L • 

.. Dowal1 . 

A two dar aUI've, ter tona t  tent .a 'e!'PUlal' eu 
band a  ft_ m.de on Hove.ber '1-8 In the .00 •• taD .ea .  
Durin, this tlme tOUl' permanent aa.pllns a t  .. tlea . .. e "  
• •  tab11shed In poplar atand a .  

Inae. t Conditl"a 

����������r;��������.�) . j !be 8 .: . o t  
ob.allled ao_wbat 4Wfln& 11&1 .... on. Lea. 4 a_,8 
ooevre4 1n ,be . cu thern a • •  tl._ .here • •  _ .tame 
.bowed 01111 ve., 118ht detol1at1oD, wbile In the north
eI'D ••• tlon 4etol1at hm, for tbe moa' p.pt, was •• ve N _  

,. northern .. . tlon · le o.prla" ot the a r  ••• 
b aud  ... OD U. .,.t _ Lake I1mdpel aid ,he •• laon 
River, Oft tbe e •• t _, ,be Maal toba-Ont •• lo bGUDdar.J . 
aM OD the .outh bJ the ... 1 10 tapA 11ver. Ae.1.1 
.u;PY',' "" een4u.ete4 •• tar nOl'th •• God ' .  Uv •• 
and 1 t ••• • .... 4 tbe\ 001141 tlona 1n tbe ••••• not 
oovered bJ .erlal .urV.7 •• re . 1.11ar to tho.. lJiaS 
1n the flight pathe .  South or the Jifaa1sot.p.n River. 
81' ••• of beevl1,. 4.toll.te4 taman.a: •• re RWHrou.a but 
senaral17 . talda .uttered cnll 11pt to .00era_ 4a
tollatlon. Thi • •  ,pl1e4 to the L.o 4u 80 .. et. Seven 
Slater., Wb.lte .. th, and White.hell Re •• rve ana. aM 
tbe St •• 4 4 1. trlot. 

'o11 .. 1ng 1, • o omple te ..... k4own of l .. eb ••• tlf 
defolia t lon bJ 4 1.-.10 '. . tareh ••• t17 adul t • •  '1'. 
tlr. ' ob.erve4 durag tbe la tter part o t .61 in tbe 
tao 411 Bcmne t  area _ tan.e •• N teRukl 4v11'1 1 .tbe 
la tt •• part o f  June. 81 JulJ 3 •• _ or the 18 • .,.. • •••• 
• e1l 4evalope4 .Eui •• 1'. in '1M " ll  and &� l •• tara, 
.1 tho1lgb tbe -Jo.lt7 w, •• • Ull 1n l a' aid 1m! 1utar • •  
'_pera tUN. ft.a pnerall, below DOnal 4v1Dc tb-. '  
'WIlIer l'nlt l.pval developllent .a. o08.ld ... 4 t.l.11 
nwaal. " t.be Dl1441e or Aquat larch •• wtll detol la  tlon 
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... lleal'lJ oomplet e  am l'l'WIt t-O\1a aerial allJtVe,.1 wefte 
Mde 11l tbe h..tam Dl.trle t betw.en Auguat 13 and 
e a1'11 September to d etermine tbe 4 egr.8 ot inr e . 'atlen.  

I n  'amar •• k a tandl eaa t  of aevln 518 t8.a d.efolla t lom 
fta 11pt to JIlG4 .rate , $out •• a '  in a lar, . .... , 1. 
tp. 13, 1' ... . 10 and 11, S. , • •  e,. " 4.tol1a Uoa wae 
.utdel'ate to 18"81'1 . Lisbt d..,rolla tlon C.'1IM'H ... t to 
'clnt. du hi., In tb. '01ot. 411 Bol. 41.trS.o., and. 
llortb. alOAl ftDlI 1111. 1. to BiN 1.1 ... 1' .  All ill • •  taat a 
1n t he  11ft Rlver ar.a .1" 11pt17 4 .,011a te4 . In 
th. Rlee � ar •• ( ... . 12 , 'I" la, ... . 13, B. P • 

•• 1'. ) ,  •• follati on .aa a.veN a t  tbtI DOrta end of t.r. 
lake aid 11lbt i.e .00Ir •• al_a tl'» e.at a U. .  1�l'th 
of' La. 4U Bome' to ONa t  Pall. and Fl •• Pal l., 4e'
tel la tl_ re.lned lip' to JIOd..rat. . !be a.e 0.-
4 1 tleaa exl . t  •• 1ft tbe Traverl. 1&7 are • •  

!'he a ..... . outb. hOm Pine Pall. to 'Mad , we .t tc 
a.a.cnla a M  •• u th  .. Lib." •• N IlI.JIIY..,.M. bJ ral1road • 

.... t11 or stead t .... I .. tlon 14 , tp. 1' , ria . �. 'I .' .  
Mr • •  tbe Nl1l'oa. 'Nver ••• • 1_ '.UlpJ .raa, wMob. 
.xt.ld. to '1M 'alle . A 1 ..... pa rt or th1. _.., 1 .  
paa.,. low lad wlth e .. l1 bluft. 01 bIa,1e .,"e. , tama
ftok aDd w1 11ow. fbe woo4e4 a r  ••• , .-ll.tlDi -Wr 
of blae" .pw.a, ball&l1tr; t1r, aid t ...... k .SHM .outh 
Ir_ P 1ne ,.U. t..,. about th .. e m11.. . ,he tamar.ok 
ataMl ill 'b1 . aNa ...... 11Cbt17 dero1la tea . All e taM e  
examin.d were e l tber .atura'.« with .. , • •  or aurt •• e 
wate • ••• pre.lnt . sawtl7 populatlon_ ware 1 .. 'alld 
t •• avled tlp. ftre ob •• "84. I t  ••• a •• u.4 that 
tbe htlb _tel' 1 .... 1. 1n th1. aJl'la .eN .. apon.lble 
tor the low .&.tl, popula tl.onl. Ill . 1...... I ta1'14 of 
pure tama .. ok •• varl]!kalt * a.otlOll . , a t  ot $ Ma4 1n 
S.o . I, ip. 1'1 , rp . .) B.P.  _1'. , dat.l1at 1_ .... 4 
r •• 10 to '0 PII' a.. • . 

"_ .. ok ,taBla 1ft i11tt al' .. .... ... Wood S1dl. 
Cml1e 11) and � Jil11 (m11e t) WI... ,ev,.e17 4e

tolla ted. tbr- sh tbl. afta the N tl0 of heara.k to 
"blaait apNo. 1a .pproJr;lmat.l1  If) pel' 0.' __ anole. 
,.... e taM a  of ta_raek oeev , •• t anl •• at or tbe 
l'al1,road . A lapp 4Va1n .... tlit.h t ollo.1 the rallroad 
ltar'lna at ....... 7 Bl11 rwm1Dg DOrtil • •  I' and Ixten41n g 
due north lat o  the .laDlp •• Rlv.r 1n ... . 14, tp. la, 
l'p . 9, I.P • •  '1" . 'fbe filton attord. 8004 dralnap to 
the -.. a7 Blll ..... aM oGas .qulntl,. •• 1.t.v." oon
dl tiona ,,1". low . 
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Tbere .N laPI • •  tands or pure iaarack t o  the 
80uth alon, the lak • •  hot-. (rAke \flrm1p.,) 'lMi ..... 
a.aoonia aDd Soant ... b\U'7 to 511. 41 north ot 1,111.\1. 
C .. l tl0.a in W a  u •• ..... mtlCIA t1:8 .... .. 111 1RO .  
netollatloa w.a 11sht, t •• •• rl el tip. were aotle64, 
U4 a .. f ••• wate . .... pH.,,- in aOlt of U. ..... pa .  
Onw'h oo:dlUon. appe.nd 1004 810111 the h1&hu' 
I"\Ud wblle in tbe lower ..... tJ::a t aN treque.tlJ 
tloo4_ tr_ tbe "tide- of the lake , tolla,. was 
••• nt,. aid tN •• nad a hea.". c oat orop. DU1.'1I1 , pro-
1 __ ••• , ... 1,. wl._ the lak. level. 1.10_ the e •• t 
.h ... l�e ;,1 •• , tloe41b1 t� 1_ a:rea • •  

IRt • ..at1on on the' Ute. north of the WiM1,.. 
RiYer .m ••• t 01 Leka W1Im1,.,. __ obta1ned �U&h 
aerlal aU"e,.8 . A .. bel' or .,.ouad oheoXa .. ere ...se 
In the Bla • •  tt, lear Lak. ,  aat Ged t •  Lake aNa.. De
tol1a tio. ill 8I'e •• • u .. e,._ rNa \be .u ft. .. •• 
uater two .l.a •• trloations or inten.l'7, 1 . e .  lisht 
te medeNte,  .1'14 .... ezt.te to •• v .... . 

Alo., it. ••• t .hoMline ot Laka W1Jm1pea betwe. 
tbe o tBanlo,. aD4 Bl ack .iv ... a an! to tho Kant.ota.an 
Rtve . .... , d.toliaUon rama- 'rea 11aht to "8I'a • •  
W • •  t 01 •• nkmaa ..,. , Ill' •••• • • 1 ,  and. 30, tp. 89, 
rIO. '" B.P . ... . , and at P!a.". Point am 11, ItOll. 

. 'oil1t , 4efoltatlon 1n tuaaJaaok . ianA. w •• "Gorded 
a . ..... "" to a.v.re . }fortb to tbe Poplar ard 
JIWat •• a . lvezta .. nd to lIontJ'eal Poir1t, lipt P4 
.1481,. a.ttered taM .... k Itancla .utt._ lllht 4e
t.li.iloll.. In tb. <hutl ••• 11y •• ana 4.to11&"_ .... lilbi to ..aerate with h •• Yy deloli .. tlo. oeour,r-
111, 18 the S.W. 1/4 of tp. 6i, ... . I, W . P  • ..  r. 
BeaYJ 4.'ol1&tloD ••• ob •• .., ... In aUrd _ a l.a a 
GN.k .-lfti ... th ••• t 1ft ip. la, PlIO . 3, 1f. P .  "1'. , 
an4 In a'aada t.. .. l.t.lr .outh ot tne Janetlen or 
the Qual •• o .. nd -.Lauchlin 1'1ve.l. Detol1 .. tl0. v •• le4 
t .... • octal' .. t. to .... 1'. 11'l .laDd a  ln tp. I' . ... . 8, 
VI.' . •  1' . ,  aD4 tp. 18, Pie . 8, ", P. ••• Tbe ••• 
Gondlt1 on •• 1 • •  4 In the I ...." S • •• 4iatrlct . ... th and ••• t of JoftaJ J[ou • •  to Bolton Lake ,  .10Ill the 
JiIw1&l7 alve., Dortb ot lbe ••• t eDd. of A ••• pl .... nan 
Lake . Col.n Lake aM 1tl aiud . ..  101l1 a ••• 11 a t.  •• m 
.... lnl into the Bl_ Rl ..... , defollatl0 . ..  a • •• ven . 
At ., •• hw .... Lake pur • •  taDd. ot " ... 0 .  ".1'. l1111t17 detoliated .. t m1x84 .tand. autt.l'e4 •• v ••• 4.loli.ilon. 
leve .. d..toliat1011 ••• Neor4e4 alOftS .. WaDle •• CN.k , 
in • taDd. ..th of WaDle .. La_ , u4 • t \be n. tb. 8114 
of VeJ:llDdlr.a t.ke .  It.' God ' . L ake 4.toll. '1_ .... 
• •  ve.. . OJ'OUJd eh.cka we" 1184. 1n the are. ., til. 



_ntil of God '  a Rlver an! north of the �.t . e t  of 
rap1d. . Stand. sutter.a • •  yer. d efollat lon In tibl. 
area . South ot 004 f .  Lake to tbt IIUJtral and hayer
Mil lak •• aDd on tbe ••• t a 14. ot Gooae Lake , a tand • 
• ere be avl11 detoliated. Staltd. in t be  vlo1nltl of 
I.l81'l4 and Oord ... u laJre . and a.u,\11 to HV4wl n  La • 
• ere .''1111''817 detol1at84 a lao.  Defoliation w •• , 
lighter aouth of the Cobham River t o  1'111117 and Sa •• -
81nn1pk lake a .  Some hes:q tau.,_ waa oba.rve" north 
ot the 'Bloodv.1n Mver a S.W. 1/4 ot tp. 19, 1" • •  1', 
B.P. _er. , 1ft . tand a  a lons the nerth aM aoutb a14 • •  
ot Rl • •  LaD ,  aDd al.111 the Quzmar road In the 51a .ett 
... a . " , ' 

Detoliatlon var1ed from 11snt to modera te al0ftl 
the Trana-CaM4a Hlp_" exoept1ns at 'eltord, 15 
811 • • ••• t of leDDi. , In • •  0 .  16, t,p. 10, 1' ,. .  11, 
B.P . _1' .,  .heN • pel" • •  nt 4efol1& tiOl'l 1',. reool'4e4 . 
lorth of Rennie tbl-ougb tbe Ib.l MaheU POH. t  ae .en_ 
to C ..... Duek aDd EIlslcl ••• t lakes (Wl_1,e, Rlve.) 
.... M. ,\&tl.red 111ht to 1t00 ••• Ie 4.rolla tlem. Larch 
awf11 "port. .bow1DS d,SH. of 4.folla tion were 
_.pleted tOf' all t_Pdt litall4. examin.d in th1 '  U'e • • 
•• • c olleoUona or larch .... nr C O.OOlla were ad • 
• bere ..... po •• ible . 

S. .... ral dqa 1n 1. t. Sept •• be . ..  re apent on N-
oord1Dl the 4'1N. of d.folia tlon and :mor tall. OIl 
the tau.d t .. e .  1n tbe pe1"ll8Dl flt "f'aelt a • .,l. 
plot a .  Mortal1 tJ wa. hllDar 1n tbe permabent ... pl. 
plot. 1n 1951 tban 1 t was 1n pJl.v1ou .  7."1' • •  but It 
wa. tape • •  ible to d.teNlue the c .. use . 

A few d l  • •••• 4 lan.. .... colle. te4 dur ins tbe 
""aon. !be 41 ••••• d larva • •• re c olle.ted a t  God ' .  
Lak. , Murr • ., Mll in • • • • 10, tp. 1' . .... 9, B . P  • 

•• 1'. , . nd  Polnte du Bot.! ••• • 30, ip. 1&, rce . 11, 
I.P. _I'. The d1 •••• •  4 arv •• • ere torwarde' to 
Sault S te .  Marle and, 1n all three ca • • •  , tbe 41 ••••• 
••• Identlfled a8 ImP!!' ap. 

Dv 1ns the 1 961 • •• •  _ a DR IUpl1Dg t • •  =1,u. 
wa. lntroduoe4 for auapllna 1n area a  wbere In ••• t 
popula tlona •• " bigh. Th1 .• _tbod required a aamp
lhtS tra,. l' 1Den. • •  ,uare aD! Go •• zalD1 an- ue. et I 
a,u" t.e t, plao ... Oil the •• ntre ot .tb$ beatills sh •• t 
and cO\mtlDs tbe I'NIlber ot larvae tn thl tN.7. V •• 
of the tNJ ,Nat17 taol11t.'ect populatlO1l •• p11q 
ala •• 1 • •• la ... e bad to b. et:nmt.ct am tbe IlWIIb.l' 
or 1a...... tlta ,  tell 111 t be  tnr s.neral17 _.par.4 
tavoQl&�11 i o  o�ok o OWli .  on tbi .tu-. abee'. 



•• ap •• . • •• " 
.'and. a .. lae4 4vlna ..... n eat • •  1'. PI'. unt 
1n tbe majorl',. or t ..... ok oolleo tlon. . !be a.ount 
ot detolla'lora .a"a84 41"0'17 'b7 tba • •  a. Dot 4.
terll1ne4, 'but .In •• populatt •• ••• e low the,. 
proba'blJ oa.e. VflJ"f 11ttle 4.tollai lora. 

(111 ) 3.ek-plme bUdwora, lhl£�.U� .2� D.tolla
tl0D o ••• iI Ii 91. 3 •• i-, _ ora _ .. a •• d durl. 
19&1 s.n - Uae la.t. J'I'1 D1.t.10' or Manlt _. .  Licht 
popula tion • •• 1' .  ,.Aar.l OR Jack-pl_ .taM. . throMn
out the mole 41.trl.t.  !1l1 • •  p •• l • • ••• • 1.. 

' 

ow ••• tonally 'oaad on .1 •• k .p.... in .om. ar ••• 
north ot tao 4u _.t .  netolla tloa 1ft tbe 8 t.&4-
hlalr dl.tnot 1.oHa.ed. to 

.
•• V.N! paJl'tloularlJ 

1a tu a.lall' a ••• • beN 11ght popu. ti on  • •• r. "
eol'ded. 1n lHO. .&notber lal •• tat1on OOOVl'"e4 1n � 
S.ad.OD' .  C .... r-.l1Mr IUd,. ..... . Ke,.. . 1.0, 4e
toUatlO1l 1nora .... botl.e.bl,. dur ia, tbe 1'81 .... on. 
L8JtY .. .. the J •• k-pIM lNdw8N •• ,.. tir .t found . t  
Seddon ' .  CorDe. OD Mal 81. 

IA the Lao dU a01'UW t 41e trlot jaok-plM n4wON 
••• ,enen1 aid ••• t.1td 1ft ... t ,taM . analned. 
I t  ... 81 .. ,.nenl aloaa tbe 'o1nt. 411 Bola road. 
and in tbe ,ina.a .Dd Oraa t  '. 11. ana.. Dl.tribu
tlon • •• ..neral ln tbe vle1nl tJ' ot Sa.ea sta t  ... 
aM a1_ the W1Jm1peS Rlve. to Jrut1m1k Lake . Alon, 
the TNZt.-Oana4a Hll&.Q, thlloqh tbe Whlteahe1l 
F •• • t Re...... to ttle Manit o'ba-On ta.!. BouauPJ 
aDd Depth to BeWla, Bl , White.e11, Crow-DUk .nd 
Ba .... Il •• t Lak • •  on the W1ulpel M ••• popllla Uon • 
•••• _ob t. ..... 'opula tlen • •  e.. .111h'11 bS.p.er 
'but 4 ... ,e .aa DelllS1"1. 1a • laJ'.e opeD ,""lna 
... lMt . ..... of ".ok-pine 111 the Be.la take ",e • •  

laek-pin • •  taaela a t  led40n ' .  C • ..-.. .  \1I't8r_ 
.... e.. ..... . !be lat •• ted are. at $e44on ' .  CorM .. 
ft_ boarded on tile north and. ••• t -7 tbe Lao 4u ..... , 
.. a4, . tbe aouth b7 � cana41u IaUe .. 1 lta1m,., 
and. oa the e •• t -, • larp ft&llpJ' ana whle1'1 toll .. . 
the l .. e. al.,.. of __ .14.... Jlhe W • •• tlon .. . 
looaiN. _ a hiah .1e .. a t84 I'14p (altlh4. " " ) _.,0". _ial,. of .and7-.1a, aad pava l, � 
Do" the.a t aM .0u1d'1.e.t. ,. r1d .e .uppo"t • • •  t.M 
ot Ja.k-plDe. ,be 1 .... . 10,., and 1 .. are .. support 
a powth of wbite p.pla., 'bir.". blaok poplar, .. k, 



•• , and ••• ttend tlm. In pr ... 10\\8 re ar. J ack-pine 
lNd .... pop\llail.1 ba4 var1e4 tNm licht to lIlO!erate 
1t.t ".rial 1911 the 1Dt.ul tJ of the inte'''tt_ In
....... io a"'."ate aDd ..... e.. . '._ the ct.'a ob-
.1aect It  appee.nd. tba t tbe •• t ...... ... ,. 
MO\U":N4 a1-. the hi,her elev.tlona of the 1'14 •• •  
•• 1 . .. ad p .. 'h •• m11 t1 on. durinl 1111 •• ,.. gOOd 
l'nl_ pew .011 aDd sood dra1nq . ...... t • •  e .1-4 
�e .... th a1_I 'be hisher eleya'ici (8  •• • p) . 
Area • •  t .e"ep. 4.'011.t lo11 ..... noorded. •• • t of 
lUlu. R1el,. in the _ou tb .. st qqrte. of tp.. 1' • 
• ,.. 10, and. txteDd.e4 late the aortbw • •  ' 174 of 
ip. 1., ' r,. . 10, I.' .  lieI'. leve" 4.... 1n the 
a'bo,.e __ tl.e4 81''' ••• aOl'e or 1 ••• cnmtined te, 
.. ftU'J'OW .'JIllp exterdtna nOPthea.t '0 •• thw • •  t ' 
.1 .• DS the pUp top. I.th, 1a the 8844811" OORl •• 
aNa, 4_ •• • a. he.vi ... ,t 1n the extJ' .. e ...... t 
and 80Ut ••• , 1/4 ' . or t,. 13, p... .  I, .Dd 10, ft
.,.o tl.,e17 •• 1n the north.a.t q\l&J!ter fit t.. 11, 
.... I, 1.1' .  .... aeye" dett.lie t1_ al •• o.crear-Mel 
1ft .. J.ok-pJ.ae .t .. t."1Da a ." ... nt .ha,. &1ons 
the nort:mr •• t 1/" ot tp .  11, ... . 10, E.P • ••  1'. In 
tM .... a • •  t ..... " 4u.,. , _.pl. te  d.tolla ti •• 
ot 'hta ,,"' " .... th .a . . ... _ •• "pll ... tl_ and 
lIIatve (,01. ) •• •• 11 •• " "nat. be • • •  

The J •• k-ptlte lnd ... W • •• tlOil 1n the Stea4-I.lab ar •• w., 8urv.,..4 al.1I1 1n 1 .1 .  SW"., pr .... 
. ...... we •• 'bdl •• ,. 'be 1110 ... .... J. _ .. $ cd 
., ... 1n t,. 17 bud.o. ct.tolla t1on had In.r ...... 
• xtea.l .... 17. !'be •• t11'. Upper part of ,t. r14a. 
whleh aupp .. '. • poor to tau al'OWtb or J •• k-,In • 
• utre"" .-t.rat. 4.follatlon. OIl tbe .... _tur., 
0,.. I"waf ."lnate fl ... rlng Ve • •  d.tollatlo11 
.... ...... • •• pbotolft'!:!.). Ie.e" 4 .. , . ... ft
.0P4e4 1n the aort._ ., lit ot ••• • 9, the w •• ' • ot 
••• • 1', aDd allies ' aU .t ••• • '1, aat . a ... 11 nanow 
.trlp ia the ... , ,aP' of M • •  II ,  tp. 1'11 rae _  Sf 
B.' • •  e. So.e .. ..... ... al •• upped .. ... .  89, 
tbe •• thea.t 1/, .f ... . rI ,  aid I n  the ,outa.rll part 
ot •• 0 .  al, . tp. 1'1 ,  ... . 8, 8. ' .  -r. t.fbJ'oupou.t the 
"_lud,oJ' .t the .... a 4a_.8 ••• lI.era te, cteore •• 1na 
to 1 1111' aloq ,be .lop • •  of the rUI. . In tp. 18, 
I'p . I, I.P .  _ 1'. ,  tbe JMk-plu bud.orm W •• tatl0D 414 DO" ,hew aDJ' obaDl. over prevl ou rear. . Blldwon 
ft. H,.Me.! •• l1&ht at .11 polat • •  x .. in ... . 



netollatlon Inereased eon .lderebly 1n tPI .  19 
and SO, rp . " , lE., • •• )' . •  1n tbe jaek-plne stand. 
coyeplng tbfl rldp 1n the eelab and Albert Beaon 
di.trl. t. In 1960 • amal1 ar.a or mOderate damage 
bad -.e n  reool"ded In •• e .  8,  tp. 19, 1'18 . "It i.P. 
Mr, In 1951 thi. bad eD1arpd and spread. nto 
leo.  9. tbe 80uth halt betns •••• 1'.17 detolla ted . 
This a.y." detolla tlon e"t.rde« into ••• 8 .  .. and 31, tp. 18, 1"141 . " , I.P . M r. Sev.re cluIa.p al.o 
OOe\U' •• 4 ln the a outhern part. of • •• • • II am H ,  
oteb41ng aou thwal'd into •••• • 16, as, 83 aad II, 
tp. 11, .,. . " , B.', _r. In tp. 20, •• "eN damqe 
was "'orded. In ••• • I, .xteDdlng northward lnto 
••• • 11 In the Albert Beaoh al" . .  10I'tbe ... , oE 
Be1.1. 1n ••• a .  15, 10, 14, aDd 11, detolla tion .... 
m.eN'e , 

... t of L... YilNl1peS, Jaok-p1ne \)'u.dwOftl popu-le tl .. were 11pt lNt pne1'&l,. I nto.- tlon em. thi. 
aH. w.. obtalDed tbJ'oU8b •• rial sur ... ,. wppl ••• nted. . 
'OJ' peuM OMck.. In a nUli.. of 0.... jack-pine bu4-
won lU"Y.' w.pe colle e "d hom black apruoe. fbe 
••• t uriber17 o.lle .tion. of' bUd. eN trOll J a.k-pine 
... tHIS 8ta •• tt , but laok of all' 'ranaporbtlon pr.
.ente4 • •  ON 00.,1.,. nrv.,. babs ma4. 01 aN •• 
tarther DOPth. 

laek-plne bud.... waa ob.erved on blaok .pruee 
1ft tbe tollowins aN •• , 

Bleedv.1n ttl ... er 
Bole Mve. 
S ••• g1nn1gak Lake 
r...nc Lu. 

81 • •  e tt 
... kwa Lake 
Poplar t.ake 

n .... e. 3.ok-pu. bud" ... population Gount . wepe 
11&4. 1n 1151. The count. o0tl81ate4 fit , •• 18" bn.nebe. 
trom . ach ot 5 u-. •• J OM _.nt or 10 tre. . ... t.ken 
. t  Se44ont• C�r. The bl'anebfJa .... . ... full' ex-
lal.ned. and the DWlbe. ot l ..... r.corded. A .upple· 
••• tar7 a.,le ••• a4e 1IJ the . tud .... b •• tlD1 _ theel 
to del.mine the •• 11.bUtt, of tbe toraer _ tb04  .t 
Iallp11. _ 
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"'BLB _'w 
1 •• k-p1n. ',pulatloft Coant • •  � 

s •• para.ltl .. ft. not •• 1n •• v.ra1 area.. Ot 
tbe ar ... .. M.. It .... NOOrd. ... , .11M1' RUse aD! 8e44011 ' .  
Corael' ...... to ,upport a hilMP pa ... l tl_. Di ...... 
lu'ya • •• re 100 .. te4 .. t Lao 4tl B,r:m.et .at M11Mr Jt14P J 
the 41 ••••• ••• 14_t,1I184 ... 1M'!." d'DJ,U.ra (Ipe,. ) 

U.Y) 
.0 �."=:-Jfft1I:::'Irnr=� 
counta ... in tbe Ia.tem D1.trl., in 1 .1 .  '1'tle . ta  .. 
.... 1u4 ... h tbe .... a. 111 1960. The t lrat. larvae of 
t.be ..... on .e .. found on bal ••• fir .t Blaek Rlv ••• 

DUrin, .. e.l .. 1 _".,. of the reslon ••• t ot Lake 
Wlmd.pe.. apN.a 'bud ... .... touai 1n .all awabe ... .  , 
.8v ••• 1 pou,..  It  •• 11 found Oft 'bo� whit • •  pI'lI •• • ad 
bale .. fir, but ooovre4 .. at 0 __ 17 on � latter. 
C.ll.otl.n. were .ade .t 81 ••• tt, B100d •• la R iveI', 
Sa.aslnn1lak Lak., B.l. Rl •• r, 81 •• k Rlv •• • � Ma .... 
r.ke . 

In the Lao 411 _.t .. H .. lnl4.... ... 11pt but 
pMM1. '1'lM ..... .ppl1e4 to are.a .. oUDil leven 81. ter. , 
,.1I1te Au Bol., nopth fd the !nne-canada alp.,. 
be tw.eD 1e44_ ' .  C'I'Mr ard Rennie , ant! 10 tbe Wh1 te.bell :ror • •  t Reae"""e . Upt populatl._ .. eN • •  erve4 
at .11M1' 11418 , .outh or Lao 4u 8_e', ln . IC.  14, 
t,. 1_, •• • 10, lI.f • •  er. ,  but 4a_,e .a. It,b.'. 
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au popul..tlcm coati .aN lIUlda in 1960. "'be pro
e*'UN ••• !dentlcel to that employed tOI' ja.k-piae 
1N4worm and oODtll'led to 5 'He o ol.lDt . on both .blt. 
.pru •• and bal ... tll'. A . tandaN beatlac .uple ••• 
made • t the .... .1M A' tbe poptal. "'Oil COUIlt. '0 
.e", •• • oheok on tbe nll.blbtl! t7 of 18- brpoh 
.... 11nl_ Balow a" l1a'-4 the ana • •  beN tt. •• 
on:at • •• " _4e . 

1 - 1 •• 01' ii' Siif ... 
na, •.  '1 ••• .... tp. .... _. Bru.ohea ttt.vu 

• Ii i 1£ '"  
IUM 18 teo 4u Bonne' 1. 1. 10 'I,M 10 
� 1I Lao 4u Dorme' It l' 10 B'II 10 
Itule at "_1& take 18 18 14 BP. 10 
Jul1 " w •• t Ha.k tau " 10 1'7 B'. 10 
hl7 e 0a447 Laka ., 10 l' VII 10 
M7 "I lea Rook Lake l' 11 11 B'. 10 

(y) 8 D 11. (o.t. ) .  
the apruea De a.ON ••• 0_. ateJn1 
ni. i1'lo ' iD 1911 'tnlt ••• 184 .8..,. l1tt18 0_18 .  It 
••• generallJ ••• .,.1.t.4 . 1th tbe 'pftlO a bUd. .. orm. 
B .... y •• , 1ft ... ..... .. here b1l4 ... .... not 1.oeate4, 
the .»N0e n •• ell ... oN ••• pe .. nt .  

( vi )  OPel .111ow le.t bee tle, 

I 
0 
0 
0 
1 
0 

fill. ••• .aa 0_011 nus u • - m i l' • .  
4unq 1111. W1110w atardl .epe •• ftN17 .k.le ton1s*' 
1a t be  nortMra •• otlon ot the D1at .. lct. !IU. lMlud • •  
aH •• ftor U\ ot B1H RtYel' to Bl • •• tt , tn. Poplal' aDd 
GalIOn Ill •••• , and tbe .. e •• apO\Ull l alaDd La. , Seayer
hill Lake, and God • •  take . 

".ate to • •  v.,.e ,kele toniaina .... 00'.1'''84 ... t 
.f Gnat Falla aid north to Ule Boll and Jlal'l1Cetapn 
1'1T.I'..  J.leJIlase t. w1110w tn tbtl La. du 8_ t-'.11'1t. 
4u Bol, ar ... ... lipt to IlOdll'ak .. ltb ooaa.l_.1 ..... ....... 17 ... l. tonised . !be .... aoDdt tlona 
exl.te4 _ t S.Y.n al. hr. aM .eutb. .rd ea. t tbrouah 
nlt __ tll to le .. h .  91111_ leaf' be.tl. 4a.,. val'l.d 
tl'. Itcht to M4e ... t. tb:roupout tbe Whlt •• hell PON.t 
••• erve ftorth t. the Wbml,e, RIv.r. 'atobe. of •• ve" 
.kele ton1s.s.ns ..... . 'b •• rved at Be tula Lake, aeart Lake 
aaI the _I'� end ot Crow-Duek La. 11'1 the BO'Ul1da!7 
Pall . nl1 01", 1ft tbe 8tea4-Ba1all' aN_ dallaS. "_lnH 
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... h tbe .... .. 1ft 1'50, light 'o mod e  •• te wl tb 0 ••• • 

.tODal pooket. of .I"e .. 4._S8 . 

(v11 ) Pore.' teat 
I n '" , 
taore.aed oona148rabl, la 19&1. A new a84 . e"ere tate .. 
,.,1_ of thi . lna •• ' ooo ... e .. at tbe DO.th e •• tem e. 
ot 8t, White.bell Lake n .... the st. Ihlt • •  a.ll-op .. -
IMet ,.1' •• . 1ft ••• ••  11 and 13, 'p. 13, ... . 18, B.P. 
"I' . the inte,ta tl eD .o.e .... . ppp.1 .'.1, on • .  balt· 
••• '1�� 

A � "'.8, .r 'u .rea ••• '.l'rl ed out . 
lune 10. Defolia,ion ."I.agel 90 to 100 ,.. l.nt ' Oft  
all 4 •• iduoua 'n • •  , d ••• eaatna to Ught .10., the 
outel' &1..,., of tM lnt .,tet1on. ltaud •• , •• iU oa 
•• apPHxt.matelr 10 per ••• t white poplar .. I pep o .nt 
oak, .Dd I per • •• bbeh. fbi UJd •• ,torJ .... _.
p..... ot ••• kateoD, ehok. ,bern, ba •• l, ud , iDO berl'7 , 
.. lth .111 .. alo111 \be lak,.l1or, . All .,.1al IUrVQ' 
ahow_ ... , .. hit. popl •• ••• 111l1M" ln ,_n't Q', 
•• ovr1DI 1D ... tteNd 14.ok. 111 tbe 10 ... 1' are •• • Id 
alon, the .tN_ aD4 .1ver, . !be c!OIllDant ., .. 1 •• 
north aad. ,.utb of C .... -Da.k .nd Wbl.tl.hel1 lak • • • re 
_il'l1J Ja.k-p1a, alons tJle pock .14 .. , .1 tb. 'pN,e ,  
'al ... aDd. '_ .. ok 1ft the 1 .... r area.. A t '. time 
the IVV., .... oondue'e4 .. larse per.,nta .. of the ':. 
larval populat1ona bad not attalud tull IHWth 
po.alb17 0. to the laok ot tolla.e . tlp' t.eainl 
._ ob.eJ"Y'" on the fr1n,.. of t_ 1nt e .ta'lon, but 
t.H' tbe .oa' part the •• terplllare .e. pupat1D& ln 
tbe IN •••• , te!'ft8, and alo.l18 the lake,ho.. 1n __ 
btl.ll.ru.ahe. and reeda. 8pot oh •• ke .. e •• mad. llOrtb
••• , or th, 18t • •  tatl_ alon. tbe north ,b.oJte fit B11 
as. •• be11 Lake .  fent •• t'!"pillar ]a •• ae ., " round 
•• a,h, oak, ,eplar, ehokHherl7, am ba.el , two to 
tl'lPe. all •• fro_ 'b. _1n lat •• "'l10n. 

'the a,",r. lat.,'at la .. eorded in 1149 ell an 
1.1&1d in Bll Whlte .bell Lake •• n,mt.e 4 ,. d. •• l 1_ 
ex." t 111 ,be a8Pthera ext:rus1', wbe., lt "_111414 
11,ht to a_ e:rate. .a.t ot Lake WS.DIl1pe, the We.ta
tl0.' prev1 ... 17 J"'poJ"'e4 at Que anel aDd Saaag1Jmlplt 
lontlnued to .ubald. . Ifhe .... a Nunc! lu417 Lake. • •• 
•• v ••• l, lDte.t, .. 1n 1160. ... ••• 1'. the 1 ... or all" 
'ra.,.l prevent. a _n8, ot tbt ,  ana 1ft 1951. 
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I. 

Otmer •• U.ction. of tbt . 1.e.t ••• e l184e • t the 
t.UowiDS ,o1ftt. 1n Ba.tera Ilard' .. a .  Ca4q La. , 
Reanle , Lae 4. Bo_et am rolnte 4u;riktl • •  

Ia fWder t o  pp.41ct the prob.ble ..... aDd luten. ttl 
ot tntel.tiona ot the to .. ,t tent .ater,111.r 1rl the 
Ea.tern Di.vlet III 1951, aft eu Ivve, .. a • •  anled 
out In the lat • •  bel. aat adJ •• ent ."a. .  !be I." •• ,. 
.bowed .. fairl, .. 14. 41. 'rl�tlan ot tere lt teDt eater
pl11ar In tbe d la trl. t .  

R� •. talM ot tbe t ..... t tent c aterpillar eal .lAr"., 
In thl b.'ern Dtatrlet of lIan1 t •• .,. 1';e toUllll UDd.r 
S •• tlem I or thl. Hpe t a  Reporta on a,.olal proj •• 'a . 

i 

( Ix) .I.loan 
' lar Dee tl. , , Sebtts-. 

'.pul. ell. 0 . ... r tan p.p aP w .... VI17 
l1p.t la the Ba.tes-n Dl.'rlot . one _11 loo al1 •• 4 int . ... 
tatlon inyoivlq approxu.te lr 100 tre •• WSS'i£' reoorclN 
on M1lner ft1488 1D ••• • 9, tp. 1'. rae . 10, B.P • •  er. 
Detolla ilem .".repel 1& per . ent in ·  the aHa at is... of 
.D_Snat lo •• 

(x) 11 7-"" •• Hz-pill.s-, AI' hi 
Thl. n ••• · .... ,en8" oq 
•• tGll D! _in17 oa .hoD obePPJ, plnoherJ!7, POI8bubee 
.nd 00 ••• 10na117 o� wblte poplar aJIId .. 111 .... 

••• t. of tbe •• wrpl11ar .. re reua! 111 mor •• llin, 
... r. to the ... t .10Bl the 'f ... De-C._4. Kiahw., h_ the .av11J' lnt •• ted ••••• Oft t11l 184401'1 ' .  Corner r Jd p .  

!he 014 tnte. tat lon • •  10nl tbe L.e du ••• et, .h1,..,. 
and 1n t1» S te.d.-Belair area • •• Fe . t1 11 .c tlve _ '.tolla-
tl.a 18 the •• ar ••• "Died from llOd ente to ....... . 
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(xl ) Alpe. Blotoh Miner, (Braun. ) .  
Daage 0 .... 
•• In 1180 . the 4'1". of atta.k r.na*' trom moderate 
to a .ver. . 1 t was recorded 11l .11 areaa .ampled 
durtns the .'.80n. A al1Cht 4 •• 1' •••• In lBtenalt7 
of attack .a. notloed aoutb ot tbe WlnDlpe, Rlver. 

(xl1 ) A pln • • oa18 , ,0WN" ,lt .p. '!he old 1nt,.ta
tlon of me pIne • •• 8 ·  100. . Mar Belalr 1n ••• • •  4 aDd 5, tp. 19, rae . 17 , I . '  . ... . , .a • •  tl11 aotlv. 
'but 4ama" re_in.4 abtAlt the .... . Other o.oaalo .. 1 
tree. 1nte.ted. .Ith aeale •• re oba.JlVed In tbe 8 t,.4 
and Belalr aPeae and .. t a.4don ' .  OOlmer . 

(&111) lellcw-hhd84 .pr ... ... f1. , , k _ la en 1 (Roll. ) .  
Th1 • •  a. '1 eau., de 0 a on 0 w t, 'prue, 
at 084d1 Lak., W • •  t a ... k Lake .  Gr .. n Lake .  Betula Lak. 
aDd aenu, 1n the .It,,bell , ••• t ae.,rve . _11 
populatl.M •• re aleo ,ne.ateNd at tbe llani t ob.- . 
oatarl0 IoUDdarr aD1 at Lao 4u Bonne t. O. oolla ctloD 
et tbe fellow-headed 'PI'\1..' ..... 117 .... IUd, trom. 'bla.k 
.pruo' at 'oplar Lake . In all 0 ••• •  larv., .. ," rourd 
on oftl.7 one or tw. tre • •  aid 4&81' .aa _ll1&1'b18 . 
7., . ... ple. or the g .... n-headlH1 .prue. lawtl1 (lU'I'" 
A�cr • • • • ) •• re ."talaed t1'O. white . prue • • . •  
I&IRP , e ach or tbe rouowlDa pOintl ' Be tula Lak. , 
Red Roek Lake , aid Polnte du 801 • •  

(aiy) A tallt oa 
A tew ap. 
take . a.e ve r, 1 t .. a s  %lOt 
Oft piDOD.e1T7 aid b1l'0h. 

(xv) 

a 
•• found oJ'll,. 

0Dl.,. ���"""'��""""'''''!''7''"'''1''!� 
a14 .. .... tll' ft_ r •• or4e4 durSna 1181. It .a. 
at tale Dor� ect 9f O�_-Duok Lat. ( • •• • ." " .  la, 
r .. . 1', E.V. mer. ) ,  1ft tbe Whit • •  hell Pare. t  R • •• rve . 



(%",111 ) 'lto1'1 nod\lle .. ker , ,. .", (Bll.ok. ) • 

'hi. nod. • sa • •• •  o_n ., . 0\1  on a. -p ne 
.... n.Ntloa In tbe laatern 1'>l.trlo' . A t  •• DGduJ. • •  
• e.. toUD! la all u... • .. 1nea, ltllt the •• bad. 
•••• ed DO notl ••• bl. • ... ,. t o  J .,k-pln • •  

(.xlx) • !!tlU!!a 10 th .... In tbe .tat.. ot 
"ark .... .. a IE. Ba.t.m Dl.tr1e t wa . ..  e .oMd 
1n lOll. Attaok • •• ,.. , •• rallJ _.t1l1ed to wlnd
tall., .k14wa.,.,  .nd. tr • • •  I.l1ed t.'tUrlll1 laD:! olearlDI 
opera tlon.. £1 .. ' .t'aoka .ere .. oorded on d7inS 
'balea-til' north of the Wlnnlp •• It ",er .  

c.) Ipeolal IDve.iteatlon. 

(1 )  B!H ccmul'!iIOpashlw e".t 'Mra of LW \tUm!",. 
All • _Hon . nl . • ... !'IJ" wa • •  1. n £Iii 
Slaek Rl",ar area 1a ••• • 11 .  'P. 11. ra • •  9, B�P • 

•• r .  !bi. ara. w •• al. o  axaalned. 1a.t ,. ar .  �bere 
appear. to H DO ohani- in tbe _un' et' 4ead and 
d71ng 'bal ... ... wrins a loDS the e • •  t .bor.l1ne 01 
Lake W1nn1peg BOrth or '1M l'aU. to ... llO"'-n. 

(11 ) M1.U. toe ,  ••• tb.obl-�rl
E 

Juti .  Llttl. 
ehaD" ••• no'e. = .I.�. .. ..t.a ar.a. in 
1.1 . Xll tbe Belair 41a trlo', 4 ._S. w •• redtuHt4 
...... ba t through • •  1 •• tlv • •  utting lNt a aON .... 
'.nal ... operatIon 1 .  n • •• • •• 17 t o  e l1m1Dat. V1e 
lat • •  tH 're • • • 111 oh .N tor ,bit _a t ,art ,  .1 ib.
Mtur. , ."' ....... , er a tasute. Jllaile to. 18 DOW 
""-U·DI to .10'tm&e .. a .... ttl lullil41ll1 ,.e •• nera\1. 
a. _11 .. .. lath 4._.h. 1a t,. 1', r, • .  8, B.P • 

• r . , the .. be,. of atatle t.e tnt.ate4 tH • •  1a 
.. ad:u.Ul laorea .tna a. It 1. _ • •  ..s.aa more abundant 
_ tbe 1euapr ,NWth. !hia w •• pal'tieular17 notle e
a'ble 1Jl ••• • •  .. am. '11 . In the 1'101' thlrn part of t_ 
Stead lat • •  tatl_ ( a  • • •  18, tp. 18, .p . 8 ,  I . '  • •• 1'. ) 
on17 11lht tft ••• or .iatle'oe re .. lm4 att.1' extenai", • 
•• ttl • •  pe.a t10na. (a •• Map). , 
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' .  

In tbe Bela1r are., b.eaYJ ml a Ue to.  d_g • •  a. 
eoa.-ent,at4td ta tp. 1.. rae . 'I, E. P .  _I'. Cuttlns 
.,. •• tloa • •  er. undertake a louth of Belair tn ••• • •  
• Uld 3, but muob. of t.btt lUUlercbantable tla'.r atlU 
"_1n. . A1 thoup .1. tl1 toe w.s ,Ineral, tDrouabou t 
tp. 11, orJl7 the heavier area • •• " _ppe4. .aYJ' 
4 ... se _ a  .1a . loo.te4 north or Grand Be • .-ll alollS 
t1» .heHllM of Lake Wlrmipe, In ••• • S, ip. lt, 
... . '1, E.' . •• r • .  

Fr_ l'epOl' t8 I'I.e1v84 ba • .,.,. d_,. "ourre4 on 
Elk I .land north or Vl. torl. Be •• h. Lllht to mode.at • 
• l. tletoe 4_ge .... pra"at , . 1  •• on J.ck-plne anet 
'black .p�oe ( .e e  photosP&pbe ) , 11'1 tp. 1. , r,e . 10, 
B.P.  Mr. , 011 Itu.r Rid,. , . lona Balle .eat La. "  aid 
.t the nCl' tbea end ot Orow-Du.ok Lake .  

( 111) Larlb '1 .. t1J 
I
" eon lOll. OSLO!!! .... 0.11ec

tlona ot ." . .... t 1 . _oon • •  ere e .t .e"en 
wlde11 •• par.ted .re •• 11'1 E •• tern _.Dit ,b. . !he 
100. Uona .... .hown 11'1 the rel1n1n g table . !be • •  
• oooon • •• r • •  tored. • t t he  WinnlIM' Laborat..,. t or  
4 1  •••• tloD a nd  .s.minatloD '0 4etermtne tn. 41stI'1-'
tlea aD4 laold.ne. ot para.l t  • • •  

.lUI _ I' 
A.u.s. 8. 
SIpt . 10 

'.ltor4 ••• • • 4, tp .  10, rl • •  15, B.' • •• r .  
Telford • •• • 1'7, tp .  10, rse - 11, a. f .  M r .  
'o1ote 4u B01 • ••• • 15, tp. 18 , rae . 11, 

J.,. "1'. 
Sept . 14 'olnte (Su Bol • •• 0 .  I ,  tp .  11, r .. . 14 

B . P .  _1'. 
s.pt _ 11 . .... 401l ' .  OWMr ... . S, tp. 11, r ,e .  10 

B.' . ... . 
s.pt . 18 ..... 7 1111 ••• • •• , tp .  1', •••• 8, B. P ••• I' .  
Ie,t. 80 folnt. 4u Bol. 880 . h ,  tp. 11, rae . 11, 

B.? •• r. ·  

41 

10. 01 
OuoMI 

110 
110 

110 

100 

100 
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81 
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.. 0 .... ...., '_ •• " Pllll '1_, aM AII1.k Lake tfIIP tbe 
pur,... of -1d.I&s ••• Golla.tionl or laftb .. wtll ...... 
... • ..,l.ttas liMb .. "t17 ... ,..t.. _ .,teaNr 11 
t1M ""l •• t • •• hlo18 w •• 'Uk,. to the 'a • .tor tu,a.ther 
"paln aid •• a Nault no f.U.. t1e1cl w •• k eould M 
.... 1.4 eat . a .. .... , .... ele'.1D& W •• 'OM . t  tbI 
I ••• t BaDl •• c .. _SA. .. ..... .. ' .... 11 eat 00'. __ 
I, tbAt wr1 •• 4, .. , .. h1e tl_ .. .  "'a.'1a8 , .... _ 
" .. 1 .. ....... 1. OIl Ot _  •• , tM "1"1 •• lett !be 
'aa aad ... 1.4 1a Wlui,., .. Otto_I" I. 



�." alao appeared t. be a sharp lMre ••• 111 paneltl .. 
fit lana8 aid 1& pre4at1 •• ot ....... 1)1 .1.e. 1M, t •• lq perled ... ahu •• thea 4W1fta 11601 !he tb., 
1a.na. ".. .b •• � oa 1\1lr J am t.e4� •• .ver b'J 
the eM ot Aquat. !M a'" teeelS. ,..led pw .. 
' .. e. a 'bett •• • baD •• to .. t81laM. 

At •• ,_ t1Nt _ .. ,la or laHll '.Wn7 1&rv •• bat Mea t __ (1'tll7 a) at C18 ..... ' •• Lab ( ... . 4,  tp. 14, 
.... . 1, 11.' . .... ) , • pI'.� _ .. ve7 ot the ar_ 
a.lb of '!be Pa • •• Mpa. lapl • •  wen takea .. t 
,...btOJ"Ct- -(... . 11, 'J). 6S, I',.. .Ij W.'. • •• ) aid at .e.va7 ( .... " tp. :& ... . 1' . •  W.f. _r. ) . Al�l1 
........ ov1 .. tl,. JO\Ul& 1 ..... .... .... erY ... , 
4"01la\1 .. bI4 Dot 1'0' ...... ap,. ... ,_ be .... ... . 
apta .181 ... bo ... a M7 10 alll Aup..' 3 aa4 toe41q 
•• at ,bat t1M .•• 11 ......... ...,le. "" au_ "
"'0. ,_ ra. aa4 .. Ovel"flow1Dl 11ft. aDd 4"011& tton 
a".e .. .. be 1 • •• � .. t tba .... ,s.. 1ft 1110. At 
..... bt ... ( .... �, tp. N, ... . 16, W.P . .... . ) lD. ... ' 

.
. 

,.,.1&tl ... .... !Up ad 4.t.11a tl-. ••• I' pe • • •• t. hJttb.e. 'Oll� 11l tbe .... kIlowa aa -I-a. Be,- .. tollatloll 
... M •• " 1'&IlC1Da r.. SO to to ,. • ••• t .  ...,1 .. .. .. 
aa4. 11l ..... II, tp. " . ... . II, W.P . ... . , 8.Ild ... . 1, 
". 11, ... . II, w.P' . ... . 

I' .. tb. ., Tl» rae 1a the 111 8447, PH.,..tor, aad 
Cl.afteter anal, iM ,ftl1mltl8P7 ..... 1' ..s. 4QlJII 
... 17 Ju17 ..... .... ..., lu •• ' pepulatl •• aDd p.oll1 •• 
or • ••• 1'. ".tollett_ of tuaaraek. At ,bat tS- , aample • 
• e .. uc:l, at tblt to110111 q polat • •  

ClA .... t •• Lab ... . .. tp. M . .... as, w.P • •• •  
Cl ....... Lake ... . 10. tp. 18, ... . .t, W.P.  • ... 
01l ....... r Lake ... . . , tp. ff/, ... . . e, w.P. _I'. 
rn_,..,.. • ..... , tp. It ,  •• • II ,  W.P . .... 
,".�.t_ .... I, 'f. H, rp. at, W . P  • ••• It, ...,. .... 1., tp. It, ... . . e, w. P.  _ • •  

ftJe _'beY. pobt • •  e .. ... 1n.,..W dUb, 1.te 1ld,J' aIld 
earl,. , __ , aD! "erollatl_ ran ... t .... 80 '" 80 per • •  nt . 

,.. I'\ll7 , to I'1d7 10 .. '111"9'" ••• • o __ o tea  of 
the a.. .1-. the ..... 1a7 11M .a tu nortu .. Kettl' 
Rap".. La .... or \he laNh .... '17 ... e tCMrd at all 
pointa In.,..'''. IDa .. , pepaletl._ ., .. pceRU,. la.. U:waD \be .... • ... ' .. 11 area. end a t  tbat t1M 
• ..,.re .81'011.'1 •• •• ' ••• rt'_ at oalJ tw. polnt • •  
!td.ek.t , __ .. (Me. 11, tp. 'a. 1'.-. . I, W. f . .... ) aDd 
.t L� , .. t;ap .. " \be lel •• Illv •• ( ... . 11, . tp. "'., 
... . 1 ,  w., • •••• ) .  ''Olnt, _pl ed.  <Svi_ tm. • •  U"'8,. 
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I.  
•• " a .  toll ... . 

C o�t , ... . ao, t,. eo, Pp . Il ,  W., . .... 
Wab ...... ... . 10, t, • ee, rae . 8 ,  'fl.'. _I'. 
Wallo __ ••• •  .', tp • II, ... . ., w.,. "1'. 
Bew4a. ' take ... - H ,  tp. ee, r,.. 8 ,  •••• .. r. 
B_4a. JAk. ... . 14, tp • II, ... . 8 ,  ".p,. .. r. , 
Tbtebt , .. Up ••• • lS, " . " , .p. I, I. P • •  a •• 
LardJa, Lake ... . II, tp_ 'I, rae. 1, '1.P. "1' .  
_-.111 lAk. ... . II, tp • 'fI, rp . I,  B.P • •• r. 
fbla.' , ... ,. ••• • 11, tp • ,a, .... I, B.' • •• 1'. 
'1_1t ... l ... . 11, tp • '6, l"p . I,  B.r. "1". 

!be ... , -,-"r17 �t .. pl_ ••• a t  Kettl. RapW. 
U.'_ ... 10·, Lolli. "It ,.It .  "bie latlh4. -7 1M .... 
• 14 .. _ .. a..-then lIollldU7 f4 tbe 40tol1aMd. ana . 
A1 tbouP ._ lana • •• 1". o1,) ... v84 at ' " t polnt tbel .... 
v • .,. tft 1D _1M •• aDi «etellatl_ ... _&1.1,1lt10 . the 
PI1era1 .. ld1 Uea .r tbe tH • •  would 1rdi.a'. that tt. .. 
Il84 be_ De ... 1 •• lnte.tatioD d:tlrSDg ... e.t 7 •••• • 

.. w .. n Jul7 86 aI14 Jv.l7 .7 • -' •• 7 ot t. _. ........ 1"'18" Laa"'ne 1D Saakatob.ewu ••• eaftl_ out .. 
III w. • .,.. tea .... ... spar •• lNt ... le a  .Oft , "D 
at •• ,.s.Dt • •  OM at Stv .. _ £d41lW ( •••• ll.� ' 'P .  81, 
.... 10, 'I. r  • •••• ) IIIlI!l the Mber .. tM ..... 'N.1ftr 11& 
lIealtotaa ( .... 31, tp. 81, ... . . , w • • •  _1'. ) .  Detolia
tloa at the •• po1Dt. ,," .. 184 .1>0 .. to per e .t .  

At CraD'be.., , .. ta •• ( ... _ :58, tp. " . ... . 18, 
W.P. _1'. ) •• tol1&t1_ ••• 50 per ••• • Ia tbe .... 
�1al J'11D P101l aer01!.'!_ •• ,8.ftllJ" l1pt 
te ..aen.t. with .. o.o .. 81 onal tN_ ...... 1,. 4erolla_4. 
At C\lpft. JUM ( 8  .. _ 8., tp. '1, .... at, W.f. "1'. )  
4erol1at1_ wa. l!sbt . Iaall i .. 18tH .'ald_ ot tamaKelc 
la ,_ .bd..k La_ a •• a ot Ia.leat..... •.•. .... • ... .. 17 
.otoliate. tbl. , .... .... t1l87 .... in ltlO. Deto11atl0. 
1n tba t a •• a .V.ft8" 40 pel' •• at. PI'. OPId'b •• ., 'or'a,. 
aorth to LJIlD Lake ta_ ... ek ..... .... "porteel to •• 
_o4o ... t.17 d.follated , ..,. I .  ft •••• 
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. , 

At OM ,otat &1-. the aoutb .hore of 01 . ..... '.,. 
Lake , M'." • ••• • 'f ip. N ,  p .. 86, 'fl.'. _ 1" . , aM 
On,k SU1D1 ( ... . 53, tp. " ,  .s-. II, !.,. _1'. ) 1t 
__ aote4 tbat open-1I"OW1as ..... k aal ftot ntella ted .  

the.. • .... <I 
IOPbm Dlatt:tl.t of .. 1to_ la ltal lRtt 4_ ... . _ 
."t ... -11 I1pt •• n.111s1b18 1a all ...... 1' .a. al a. 
DOtH. that 1ft .. a t  ••••• tbe two iDa.o'a waH t .... 
t.Ule ... · 

.... 1 •• • 8 ... 11840 .. t � , •• 1a •• a . I,  tp. II, 
.... '1, w.P . .... aJld _. 11, tp. 16, 1'p . H, •• ,.  
.... loutb of .  "be 'a. 1D8 •• i. we.. touatt at lla.lorow 
r.k. ( ... . .  , t,. H, ... . 86, W.'. M •• ) IQl4 PHahtOH 
( ••• • 10, ip. 51, ... . . 1, lV.f . .... ) At .. .. po1nts 
»OJMl,aU"a _ .. "1'1 low aid abo'" _ 1ller ..... Oy •• 1110. 

III tbe Cl ..... ' .... &fta north of "fbi 'a. • .. pl.a ..... 
mH. a t  tlw tol1ow1al polDt • •  

....... Lake 
aea4 ••• tU:e ...... 1'. O ... k 
be.,..tor Ol .... at.1' Lalat 
ONk 8141. 
811 Bld1 "ttl ... at 

••• • 11, tp • • '1, p.e . II, fl.'. _1' . 
... . SO, tp. II, .p . II, W.'. _I'. 
... . 11, tp. H, .,.. 8', W.P. _I'. 
... . If tp. N, .... .., ".P .  MI'. 
... . 10, tp. 18, .... H ,  ''I. '  . ••. 
• se _  13, t,. I'. Pp . II, w. P • ••• 
• •• • II, tp. M, rp. I'f, 1'I.P. ur. 

At aU ttle •• poln'. � iDa,..t!_ d..toUation ft. nelltltbi. 
aid �1 • .  l1mt .. It .. ' •• of 1aJtfta .... lOUId. 

III tb. . ........ area, .. the ...... Bal l1ut .... aapl.. .t ,.ll ... IM __ aid ,N ... llM44d .pne. ...nt ••  .... __ ••  Oae .... 1 • •• •  oU ..... at eaeh 01 1iM 
fauowS ... ,olDte. .......... ( .... 10, 'p. a, ... . e, 
W.f _ _  r. ) J ...... Lake ( •••• to. t,. 18, .p. I, W.f . ... . , J ud a..ko kke C ••• • 18, tp • •  , ... . 8, •• P • •  .-. ) • 

.,. • •  1 .... t • •  a" ala ..... a.t at 11pl .. ,le :t.ake 
( ... . I, t». ,at ... . a,  'I.'. _1'. ) aai Ia'b.s.a Lake > ( ••• • II, 'p. '., 1', • .  I, •• 1 • ... . ) Sa ,be lel .. 
Rl ..... ue.. a .. pl .. ..  e.. _an at tfh1o_, ,..... " ( ••• • 11, tip. ft, rlt . I, W .P • •••• ). Laad1na Lake . . .. 
( .... 10, tp. '., ... . I ,  w., • •••. ) . aDd ... , ot ' 
ftd.ek., ,.-tap at WlIltel'lq r..a.. ( ... . lit t,. '13, 
.... 8, W.,_ .... ) .  !be ... t aOl'tberlr pout 01 
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I. 
l_pe.UOIl ••• at Plkwl�Del e ... . 11 , tp. 'I" ••• • " 
I.' . ••. ) . 

_ • ..,18 •• ata lll.1Da tbe two .,..1 •• • u __ a 
at w.aa.. •• ( ... . 11, tp. &0, rp • •  ', W. ,. Mr. 

At Denare .... h ""HI. A, tp • •  , Pp . 1, W. 
lad .... ) in .. 818k Lake aN • •  f ... kat.be .... 
lar... .... twD! 1D .-11 Il\lllber. aD1 then ••• _ 
4.tollatl__ p ... tbAtr .. "th 1I'l U. ........ 11 I..ea4ma 
tm4 G .... Rl ..... ..... , •• ple • •  ," -..11 .. , 'M_ la, 
tp. 11, ... . 30, w., . .... , ....,. •••. 11, tp. 81, ... . 
19, •• , ... ... . 

(1'9') 81Nh aaw.t17, AlIt _ .. til4&: (I ••• b. ) .. 0.0 _.pl. 
of thi UNS ... 11,. w.. · 0 Ii.S.a DJAtrl.' 
or Jlan1to • •• 1fts the ltal ....... Opea-.... lac .tr.b 
at "...,.. ,  .. ( ... . II, tip. Sf, .p. H, W., . .... ) ... 
.... led and • fa larva. __ 1De4. f1le" ••• DO no tl .... 
•• le d.,t.lla tl_. L1Sht •• tolta tl_ to aM .. ... • N
nlt or lair • ..  1ftl., t •• d1n& .at .... vee! a t  Aat * Lake ,  
sa.katehnan ( ... . 11, t,. 15, •• • 1, W. 8Dd Mr . ) . 
('9') P .... t \eDt • 

• 11 
vlot or llud.t obe 1a 1151. .l 1JUIPl • •  a. taken t •• 
• hite , .. la. at a .... . . x..u ( .... 11, .,. I', ... . 16. 
W .P • ••• ) 1Mt DO a-p waa appaNDt • .  At Itv .. _ lArd.lIla III aa .. ' .... an ( •••.• 11, tp .  11, ... . It, w.P • 

••• ) • ..,.0,..1 _14 . .... to\Ud 1n ,_ ... 1.1111 t., or • 
.... of .hI. " "1'18 •• 
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•• 

(v11) 'Itoh .«1,,1. ak •• , 'lfllV • •  tli' •• (IuM"'. 
ftl. tii •• £ ••• fiiiil Ii ..  a.... · .. orGm til .. 
trl. , or Mu1' o. 1n 1 .. 1 

la.IlP.J,ea an taken ., ,he tollowlaa poln'. .. •. rcnu:a4-1q 1'M ., •• • 

.... as, t,. ft, r .. . ." W.P .. .. r • 
... . 1., tp. a ,  ... . . '1,  w., _ ... . 
••• •  I, 'p. 68, rp . h, w.P . ... . 
.... ". " .  H, rae . H, W., • ••• 
... . I, t,. 13, ... . " , w., . ... . 

A' ,be_ pobtu 10 pe • •• nt of ....... J'OUD& j ... k-p1rte ••• 
tCNDd ,. M U-t •• te4 . 

_toll ot !be f.. 111 tot» ,...bt.... • •• va1 aad ..... 
..... J'OlU'I .,. ... IJ'OW1IlI . jaok-p1l1e we .. .... haed.. At 
lI"P4tahter4 ( ••• • • , tp. N, rae • •  , W. P • •  r. , aad ••• • 
10, tp. N, �p. 'I, w.r . .... ) 80 pel' . ... , .t tbe , .. ,. 
WH att ...... wb1le in • •• •  10, t,. la, rp . ftI t W.P • •• • 
ard ... . I, "it 61, rae . I., W.'_ .r.,  oalJ 10 .  pel' •• nt 
.t powttl .1'10'" alen- It ,_ P""D,, fit th1a : 1  .... ,_ 

!be ... , lleaYl17 lDf • •  te4 .... waa � Clt ...... r 
Lake aid Radl0 _II. !tl1. ana .ae 'bVllt-o •• r ...... 1 
,.oa •• ••• aid .. . 0Dtaln • ••• 10 ateD4a of j •• k-p1eo 
.. p_ .. ti... I n  ••• • •  _, ard II, tp .  I', ... . a, 
W.f. "1'. ,  10 to ZO pu • •• of 1_ laole-ps.. pow� 
fta att...... III .... . . alI4 la, " . a" .,. . 16, fl., . 
... . Dtdll1e. " ... . , ..... .. 80 ,. • •• Dt ot ,be '"e • •  

la .. ..... .. � ...... t.  Lake ... pl • •  we .. 
taka 1D .... . 19, aII4 n, tp. H, rae • •  1, w., . •••. , 
aDd •••• •  11, ... 10, t, . •  '1, ... . It. 1J., • •  r. At tUM pet." 80 pe • •• u or .. e . .... • tt ... tH. De
t ..... , ... . " .. _HU al ••• 

A .1aJtp ,..'1on of tbe aNa pp.noue17 . e., ••• 1J' 
lut •• h4 uould Ree.,. La • ••• t .r WaI11 • •• baa ft_ be.n 
lNI'D" aD! 'va*, 1nt • ••• 111l1 tval laD!. ...,1 .. .... 
tak_ 18 • •• •  I, ". It, ... . I., "., . _.-. , ••• • 10, . •• 10. rp. " ,  W.P . .... , aid ... . 11, ·tp. to, .... .  61. 
'I.' . "I'. At ,_ •• polat. 1M ••• n .10 aa4 10 ,. .. len' or 
.. 7-' anwth ••• att •• , .... 
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sample . we .. taken at Cren ... , "_tap . ( .... al, 
tp . .. , ..... tt, W.P . ..  ,.. ) aDd. 11.t1k Lalr8 ( ... . It, 
t,. ea, ... . rt, W.'. mer. ) ,  _ut the _IN. of tate.t-
aU .. ... nqll,l'ble • 

..... 18. we" taken a t  C"raml C ••• • Z ,  t,. 16·, 
... . a, I'.P . .... , aM ... . 11, tI,. M, •• • II, w.p • 

••. ) , "" _ttl •• • aN ye", ....... " ..... .... a t  
Dft ..... a.aoh (Ami_ taice - ... . II, tp • •  f� .P . 1 ,  
... 1M .... ) 40 pv •• nt of the 70UDti SftW- in • 
... of '  jaek-p1D.e ••• fO\\Dll t. 1M .t:t •• ted.. 

,.. . ... t •• tner17 polnt •• ,1M. t.. Cbl .  1n ... ' 
•• a Gillam, 110 .11.. a.th .r Cbw.hU.l .  .lltbolt,. an 
_ ... lau 're_ ab .. _ alpa Of plt.h ao4u1. __ 1', 
d .... . aa -&USllJl • •  

(vlU) • INIIILWO:M • 

.ll . lIP.... : 
Pu trUt of IIan1t •• W •• a.u ........ 

....... acme ... tow:d. 

A _,"p of "'" ,.pal e •••• weN tou_ l1l1J' 81 
.. wb1_ .... . aid bal._ til' a t  $ .... _ � 
( ••• • la, tp. al, ... . 80, w.P. _1'. ) 1n sa ... "tww8D. 
lfbe •• ptJ IN.INll ..... .... Jaw. J4_'1tle4 •• *"e 
.t the _pFUe _4..... � .. ..  "O'th whlh .pa •• 
aa4 bal ... ttl' in tba a,._ .xud.ne4 •• _ \lUl. U\enalv • •  
!lle 4 ..... ..,. Dav • •  e • • au," bJ' tbe. ap"" 'bud ...... 

u h  d U  1 
.t l'aaltRa .. a lDte ... with lat . ..  pe. , .. _1x. Al-tboUp the 1Ml _.ye, am-e . ... . pre" .t tbe la-
t ••• '1., .-a- -- .on81ae .. llU 1 ••• aDd tn ••• , p.p .. 
latl_ .ppe ..... '0 be .. tbe ••• 1lM. 

III 1," th . ...... ....... ., .  et t. W ••• u. .. 
••• •• '8bl1 __ .t W •• 'n, (.... 11, tp. h, .ae • •  1, 
W.,_ Mp. ) .  In 1181 .... l • • • t tAl. 1 ••• , .... .... . 
8lpt II1le. t.t.. _ .. lb. .t tAU. pol_ . � _, ... iMPly po1nt or lat •• tatl_ •• f •• 111 1'10, .t Lpn 
t.lM1 48 .!aU .. .... tb Of the 58'h hnl.le! of 14 tlt\l4 • •  
111 1.10 tbe ••• M" MUlda., wa. at _ebowAe. (M. .  a, 
tp. II, 1'" • •  1, w.r .  Mr. ) .  III 1911 the laf' •• tat1eft 
bad .,NM ....... ,. tb4J Pr1nalpal ... 141u. !be ... teN � .a • •• tabl1shed. a t  .. a •• katchewan 
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11. 
1MJt4... Al�oup ..... lonal .. 11 -1.18Dd.- .f .... " 
cl.f.llail.D ..... o_ •• rv84 t� \be 1)18tr11', �r • 
••• eDlJ ... polu .ber. _-a . .... be.",. Ia tM •••• 
aul"O\tD4l.& a)&en1401l, 6.14 '3-":5, •• t01.1. tl_ ... 
•• v... . It IIl. tlk Lek. ( ... . . 9 ,  tp. ta, .. p .  JI'1, fl • 
• •  •• 1'. ) 4efo11atl_ .... . od.I'.t. . . 

Altbo\lp aut •• ,1 •• of 1.rp .ar.a t .. trlx .... 
take. tree .�t. poplal' , 1 ..... .... . .. t • .., Oft '18.k JtOPlaPl l:tlrebt w111ow, all4 a14... Saaple • •  e... 'a •• 
til III .t ,be foil_lac IMatlO1l" 

!e ... 'pz I.. !l'!..,ltl. ... .&r!.a ... 
" 

j I S •• 
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Lo .atloa ... . I,. ap . .... 8p.,tt • ».fo11.tl0. 

.1 .... LaD , A 't w . r  • w. ,OP1aJt 
Lit' •• aiDa Lake I It .. W . , .  W. opl.alt 1 1  

•• CN1 t. 1.104 18 II H w • • •  w .  'o,lar Lilai 

.PI. .la.a,_J1L!jdz,_9_Cl-... atez ........ 
De , •• I .t II w.r. -- _ .... 

m. , •• u M II W . f .  Will .. --

'l'b.e 'I.. 1 .. .. 'I.'. WW .. IU 
... 10 IaDit I ., It w.,. OMke 0 •• 1"7 JlU 
... 1 0 -" • ., . .t W.P. CMIre tnalft7 111 
Ra41. Ran .. I ., It W . P .  OUite cn.rrJ' 111 The f •• 10 80 ., w • • •  w. 'etHal' Ljftt !hit , •• It II •• w.r .  w. r.,lar 
!'!Ie r •• II U Ie w.,. W .  'epta. '11 
� ra. 11 II •• w . r. W .  Popla. I.I.P' 
fbi ra. la It U w •••  W. Poplar 

Lifr \'be h. 11 It .e W .f .  W .  Poplar 
'roa,. •• I. a, It w.r . W .  Poplar III 
ftut 'aa 11 II .t w.,. w . 'optu- .'1 
1M raa l' M •• W.' _ -- Up' 
ftIe , ... N to 18 W.,. --

Lifr fbi , •• 10 . , I • w .r .  ---

!bt Po 11 .. rt W.P_ I.s.. •• III 
,_ 'H ' I'  II .. W.,. B. ,_1&1- 111 
• 'a. 11 .t II W.,. W. 'opJu Up. 
!be fa. a 18 .. w.r. W. 'oplar 14cll' 

, 

!aa1.t • .I.JWd_C.t.!!.rr7_'.!.�_""!" 
0 .... 1'17' ' .. _p • a 14 •• w., • W .  Poplar 111 
Craalae"..,. , .. tap 1 I. •• W. '. w. ,oplar III Cr� Poft ... 1 .. .1 w . ,. w. P.,lar III 



11. JNt.14a .. .t.DJl i. ... �F.Z 1. __ � .. aJ. i-.l'.4) 72 
I . �  

tn. 
Looat1oa .... fp. ap • •••• a,..l •• notollatl_ 

'I&Ill ••• -- -- -- - w. ,.,1_ III 

• ..t. •• ... - .- .- w. ,.,J.u- III 
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Co ) .,..tal Iav • •  Up" .. 
(1)  . enL"YI Ill ...... ,. 4.HN1� .... \be M. .iii ..... ot U. 1 .... a,pea •• tnx 
o.en1r1M • •  DWIl'beP ot whlt. p.pla.r be.. ot 4Ut ... llt 
41 __ . .... ltaad. with taDd.t •• i .t Wo1... . taaale
f ••• ltaa4 • •  e,.. pl ••• at .... plou. le.el • •  n the � and _aDO.a • .  

OIl "7 10 l ... a • •  ore f.\llI4 In .. b&l'l4 . .. thr •• 
.. _. 1a the .. , tub. 4t.aMtep ola.. . Two .f tb4t .. 
, .... we ... .... .,. laarU4 .  Oft � ••• # laFt' .. .... o� 
..... .. viDa .p t... the ...... aid •• H tnp,. 1Ia 
tU tu., ___ at ,. 'b .... . f ,. ,..... r....... • .. 14 
not -. tewII on -7 oiber __ a ot t!» ..  ,..... . oa 
the tblJ'4 vee, ._" , . ..  Ie •• =r aid ... .,1 .... , 
lut.,.. _" .b ..... e4 In tbe ..... t •• .t •• , t ... 
tbe 'be,. of it. 'N. ard ... ... f0'U4 _ tbe __ 
a' th. 'ba... "bi .  la41ea' •• ita t on rou£h.olta.ke4 

. .... .. 7 ... larva. prete. to ..,..n1ai.. 11l ttl • 
.... lIark Ntm.e. U1tm .... 1IID4 .. "ot •• 
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., ,_ ,s.. tbe •• •• '1 .... larvae w." ollt •• r .... 
there w •• ftC) toll... _ ,be 'H" .... ,be lNd.. ba4 Ju' hp.R '0 ... 11 . 

Cbe .... lotil .... .... UM to ' •• p larva. t. 
upe:r1ae.\al work. tM o ...... leth ft. "11_ .. .  
cU._tel" .t two 1Iulb •• aDl _ .. ppM DO" .. , .... 
ill ,be aMa Ue .. la ••• _4 •• , • ••• p' 1a '.... ....cl.
t .. ,. Lan.. .... ' .. ppe4 In tbI • •••• ,loth aid 
Ib1pp •• to 1t • .M .  PJteatl ••  ot tbe 1fl .. 1p., IANrat.,.. 

OIl .., 19. a .  benil • •  lU"Pl ... e • •  t i'be h. a . .. 
_l' ••..••• _pal11 •• h1a .... qh the 1Dt .... '1_ afta 
a • •  la'1Il& hi. 1n la71DI _t plot. ad upen_nt1D& . wi .• 
...,11 .. ..  �. .. •• lOYal. o.lle,ti .. .... ..... .tro. 
t_ to il_ tbroup '1M t ... hIs perl04 aD! .hl'.... ,. 
Il. .M. be.tl.. 1D W1_1,.._ 

(11)  JIll 'Mt" ''''"1 !!l�.' .... eel18e,l ... 
of 1 · ... .,. e ...... . ,.. • IM1 1a an •• 
11 ..... _.1._ 
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s . ...... 1&1 �1a.l.t ., la_aM!!! - 1"1 
..,. 

•• •• ta't 

(a) . latH4 •• tta 

.. t.l1 .. 1q "1'''' .. Ulae. ,be •• 'l.ltlea 
... r1eel OQ,t _ IDa •• , .... " II. batt dutil' ... 1811 
1u .. '··..."..7 ..... 1a .. Jh1d •• Iq .nd. lp.ta 
P .... t 41at.l., • •  

'1M ,..104 h ..... API'11 I. ua ..,. 11 ft • •  ,.a' 
., ftuI ,., " "111' '', ... l.taa wlth .. ... trtletl_ 
of • P ••• t IDa •• , .. apr •• "D.. 

Pl,14 _'lyltl • •  __ ... _ .,. I. ill ... ..... 
Lake PHd_lal PaJ"ll. a..".1 • ..,llDa aD! IIII'Y., t. 
the pH.e.e of the la.ae .... 'OPvs.. "" . .... 1 .. 
a' ' .... h w.. area. CoUeo'lou .nd ob.erut, .. . 
a' tbat tiM .how_ I1tt18 b ... , 4.t.lla UCla .. .., 
,", .,.ole. .  the ._ eoD11tl •• ed.td III ,be 'e117 
..... wheN .".,"atloa. aid _pl1aa .'1" .... 1 .. ..  t 
OIl ..,. at a. 10. 

OA "7 11 1M .......... tor ta. Nupr ... it ill tM 
ad •• Iq .... . e .. .... t.l'ftd. .. ... _ _  " Saak-
a"'hftaa, aid 4lw1Dl tM ,..104 __ e .. l'tIM 1 ud l1me l' ute .. l" aup11Jll aD! .......... U ... " .. 
cUTle. GIl' in ,he 'a.qtl1. ,"ylae'al hr ••• _ . All 
a ••••• lb1 • •  taa4. of UrI.r 18 Ule area 11 ...... '" 
'lbenl11. In the ... th, u.l' 1a __ eaat, Oto:&

. 
,.!: 

1rl the _StUl, aid P..... la tbe ... t, ... .. 
04 _pl.... Du1na *- ,..1 .. 1up a.,.. __ .b 
"e'.lla "'_ tkrft.-u' .1 . ..... wa. -".'7". ""a' 
t. pepJ,u .a. Y'17 I1p' Wlth. ,be .... 'tl_ .t OM 
_ .. It .n •• _ . ... of ".11.,..,.111. that .... ....... . 17 
.... lla..... ftII lat .... aNa ... ... ..---'.17 • 
1&11 •• 1 ... tad. ........ .... . 11, Ie, ai, .. H, 'I_ 
., ... .. I, IUd ••••• I, 10, ad 18, 'p. It, ... . , 
W . ... .. r. I. ,be lat •• , .. UN a,,.----lI tly. 
pel" .. at of � .blte poplar ft. ,.taU., 4."01 aW. 
10 pep •• Dt w • •• pe • ••• •• :tolt .... , a . . .. ... 
_lid .. fit .. •  ta. w •• II pe • ••• , ... t.lla ... . 
!b1 • •••• w •• ••• 4 .. .. ,.,...., ... ,11., .t.ti_ 
aJt4 will .... \1aetl to • •  -talaS.aa t""he. tat .... '1 _ _  
th.e lar.. ..,.. '.l'tr1x. 
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I .  

, _".,. ft • •  1 .. ... • t _d.' ••• pPM . ...... 
b .... .. .  n Be,. ar • •  tor tbe .... .s. .. •  t .pn •• 
"'WOI'II. ftrre . .... lAt • •• " t ... la u 1 •• lat. 
patell ot _bit • •  ,,.... It .U • •  aorta .t ".111Ud."111. ba ,be ' • •  qu. '.ov1ao1al P...... A1� .. p. .tua4 • 
.... • ll, ... l".l,. '.lIplM .. ... 'J"I! . .. � .. k.pl_ 
It'ad.won .... tftld 1a ,,. _._ ..,. 1'>1."'10' ..... 1 •• 
.. .... 1al •• • f ,be •••••• 

\'be pa.l04 f •• lUll 18 to 11117 • ••• • ,eat 1. 
tu t .... , ..... 111 '" bel_ .  

C .... , 11"a. 
, .. , • la 0 .... '.o.,I_1al ' •• " . ( ••• , ... balt) { 
, .. Ia. 11 ... u .... bl.l.l " .... , aDd. 
.1,..1a PP091 .. 1.1 PeP •• t. 

la thAt .. ..... ...... 1 •• ,111&& a.II4 ........... tl_ 
.... .... 1 .. ..  t. ... .v ... a,. of ...... aid Juk-" .. 
• taMe ft. _4 • •  1 • •  t •• the •••• tl .. . f ......... All 
•••••• 1-.1. p.plu . .. at . .... . MIIl ... .. .. ,1'" fer 
lU'p • •  p •• ,8I't.1a 4.t.l1.'10 •• 

'I)'Ur 1aa tb. tiP., ••• k at 1\t.lJ, ' ...... k ...... "1' • ..... 1 ... Ul ,,. "Y. Mat1 .... ... a.. ...,1e . .. . _-
.Gry.tlona •••• • ........ a.4 to .. a...... to tM W1mdp •• 
ta"ft'". . 

J\t17 10, 11, ald 11, .... .,. ., 1a tM C.l .. ... 
GM.aw.te. LUe ..... .M" .... 81 aup11 •• ud ... 
,,"atl ... .... oanl84 out .... tb4t laNh ••• t17 ..... 7 
eoaUD ... . 

hell Iul.7 1 1  .. Au •• , 18, .... "1 ... 1ir1s aM 
1 .... 11 _wl1,. ..... ,. aid ........ t1 ... , " .. lat_1ft •• 
lit ,. la*4ttla ,..., • •  1.1 , .... , _......... All ....... 
1_1. __ .ftok ....... .... ... ,184 •• •• ••• •• lla.-
tl... .t lanb .n.t17 ....... .... _pa. fbi.. • •• "_ 
.111 ... 41 .... ' .. 4vlQ the wl.t.p to .. .... 1M ,. 
la.ld .... of l ••• b ... tI7 ,. ••• It •••  

Oa Au .. , I, aat. 't, laNll .awn7 "''''87 .. ' •• 1'.1 
...,11a . .... ... rled eMt 11l .. '.117, Ana, 04 M"p 
L.ke ..... . 
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I. 

!be p •• led betw... �. t  11 ... ..C'..... a w •• 
apeat III .. .... ten part of .. 1wI ... a7 DUt.10, 
wber . .. lap.b .... t1' ..... 7 • •• o.cm .oll • •  tla., aal 
....... 1 1U,11!'1 aid .a'""atlona ..... _.t1»._4. 
' • ..anent • ..,11n1 .tatl .. , .... .,'a)111be4 .1 •• 4arlal 
tb1 .  ,..104 1a •• " ••• portloa of ,_ hd.e. la, Dletl'l.t. 

!be la "  til .. , .,ek, of the 1111 tleW ..... a .e" 
,pe.t 18 .. e ..... pap, ot UM' 11\14'0 • •  .,. Di,t.lot. 
x..oh a •• t17 . .... a • •• r • •  01180'''' . ... ,liD, . t,'l., 
••• _In_<< ani ._MI'81 a.pl1q .... 1.4 ou, . 

!tij fl.14 w.rk la � I\&410a BaJ Dl, '.I.' ft. ooa-
pl., .. _ 8ep, •• ta •• 1& . ... .. wrlt.r nbftl.4 " the 
.. lsud.pe, La-or.'o.,. Oil S., ...... I.. ; 

C\» laa,.' Coll41 U_ 
(1) ( . ). ill 
••••• iiar ' " ' , 8q 
Dle'.lo' .e .. ... ,lecl to .s,teni .. 1"- ,.wl17 4'-011&-
tl0. f. lt11. '1 ..... ok .taala I n  ,bt 11,..w18 fro'Y-
laol.1 'ark, 'oJllOb I1v.r " .... t .... v., , •• , • 1 • 

. 0 .... ... t ot laDS' 18 ,  u4 f .... 1. aid 'O .. lIPs.. 
hovsa.tal Po .. " .. , •• v •• " .. exalne4. fbi fiP., 
laNh .... ,17 •• p1 • •• , coll •• , _ _  Jut .t .... of 11p •• l., ...... t .......... 1D ... . I, tp.  11 . ... . ; 14 ,  
• .  IId .... ' .  

�.k .tald. 111 , .. " ... Sa '"yla.lal .... , 
•••• n • •••• "'"te17 4etola.... 1_ .all l eol-
a '''' paM_. , .of ' ..... k .a_1M« ...... .. .... of 
th . ...... . bewe4 oal,. l1& .. t «etol1aU _, "''1' •• , 
the 1.p. ..amp. ..... ,. to " PI. e .at 4e'o118 tloa • 

. !'-.uk: a tend, ..... .... lea •• tar •• ••• • H, 
t,. M. ... . 10, 11'. lat ... . .. . 41 ...... of ", .... 
d_ .. FUa 1'1_ Jll".,. ...... aid •• a' .f 'h1. 
r.. III tlda .... .. , __ ... k " •• e .'N -.4 ••• "1,. 
•• '011. W, 4.f.1la'1 _  .... ,1IIS h_ to ,. 10 pe . ... t_ 
A 1& ... 'Dlaek: •• p"" .. ...... 11 .u .. .... . Dd. ••• , 
of 1Ihl ,. I'ex, St_. 11l ••• • M. 'p. " , •••. 11, W. lid 
"1'- 1 _  .o.'.1l'l11l1 app:NX1._l7 10 pel" .ea' ....... . 
••• flO pe • ••• , 4e:tol1ah4 .  .. t •• tN • • • how .. 100 
pel" •• at datoll.'l-. "lI' ..... .... .. . trl.' ... to 
.. 11 .. .... ib '-PIlI up to •• d. ".b.. ud ' .. II 11 

. to 10 :te., blp. 
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, ..... ilWt e • •  f tae ... , • ••  ' .. e, put t •• .. 
... ....th et ..... 1... Lal'eh ••• tl1 • .,011& U_ 
..... t .. ao to 10 pep 0 .. ' 1a ••• " .... ....... k 
_-INd. ..... n ..... k aa!l PhU1. U .. P. .. . 
tella, • ••• • ,,""_ •• ,he .... 1ft Die .P .. a1 • •  

!fit., ,.,. _.t ".'o1lat108 ft. HO .. e4 1a a 
Heap 1n ... . II, -. • •  a, ... . 11, W. IIl4 ..... tJd. • 
..... 1. In p ap1e'&l.t.uN.l ..... .. VI. ., IJenel.,. . 
»etol1&'l .. ... _ ".... 10 .. ,. per _., 1ft ..... 
...., b , .. . _ cllIa-l.t_ Iht., _, ala. I, .. 
,.1 ... 1 .. aid 1. 1 ..... , • •••• I, t, . .a. ,. ... 11, 
". lid" Mr. t .OU tb. .t Clullaa. 11x'7 tl.. put e •• ' 
... te1lat1eD at tlait ._ .r tile la .... •• wl17 t ....... 
..... ••• ........ la .. _u ...... k .t .. 111 f 
•••• I, t,. 41 , ... . 11, W. Ial .,.. , III .. ..... a-
•• , •• Lalla ' •••• e1al P .... ,. ftS.. .taId ... _U, 
•• .,. •• , aM .. t .... . 1 .. ......... .. 4 .,,. .. .. 
t . ..... . __ .... 

a .. th t4 1-., 1a ••• • 11, tit. 41, ... . '1 W. 
8D4 .... , 1a ,_ 'o .. lIpl.. , .. 't'1Dctlal r .... t, •• 
pe • ••• , •• t.11& Uoa ... • ....... 14 111 • ' ..... k ,tad. 
•• II1M« .. .ra17 1'1. flU' .... ... _, ... ... 111 
_ aepte_ •• " aid 4etol1a'lcm ... J'l.CR" -._ .. .. 
• M 'to pe. •• • 

tuanok 1 td4 .  t ... v.b.ePvllJAt , u"tb. -. ad_ .,. .... ..... ..s u4 -r!:' 4v-. ,- •..•. , 
!M •• ateld. ,  a '  .. tea \1_ at ,_ 1.nh. ' •• '17 
t .. elias ..... , ..... .... ,ball 10 pes- • •• , hto11a-
'1_. DetdlaUoa .... _ ,.,.. ,. ,. 80 ,.. _ .,  1. 
-.11 Itl.laa4.- .f ' ...... k l a  ltla ••• pno. _.p. 
___ '0' .... 111. aid a....... _ .. .... ... ... 
aDl lueb ... 111 . _pl •• t ... t .. •• "1'.0 , . .... 14. 
take aloaa '_ .14 loalas 'Nil. twlrollaU_ a ... ..-.... '0 pe. ,.a' 1a Ud. .  a .. a .  _11 , .... .. -- at 
bebe. • .... h. .... 80 to 100 pel' '._ 4e101lated._ 
c ...... .... .. U-o ... 1. a ... Sa •••• " ,  " • .0, 
.... 4, w. am _" • 

... , .t ..... n, 1a .... 11, tp. U, .... ., 
w. lad "1'

.
_1_." 1,.la'''' .t ... fit ...... 11 •••• "m. 

appl'cul1uteq " a.M . ..... -.l.nte ... t011a,1_. 
I '  •• al_ •• , .. _ .  'bl. _ .at ... .... 1.' .. 
•• 11 .. 1'.S. ... lard &III . .. 1 .... ., to ,.1' ••• t __ ,..ok 
... ,1. 1a . 1  •• t .. t1 .... .. ..... 1 .... ct.lhh • 
........ 11 _ .. _ 1a ,be 'D1UaMqb. aid Cl ...... l1 
..... . e .. ao4 ••• '.17 •• follated. 
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• 

AU ...... .... , of ....... Ia,. aloas t . ...... , 
.... a. tap a. \M audt .. ....... 1', .... e •• ,.4 . 
It' ...... "et.llaU .. ft' _ .... ..". tae ... of tile laHh 
.... f11 t.e41ba ..... _. ta • •• •  11, tp. .., rae . ., 
'1.'_ .... , 11 aile • ••• t .f 1\14 ••• ..,. , .. .r.lla,1_ 
ft • •  0'." .. 80 pel' ••• • oa 1e"'_MI' 1 . .. ...., ill tp. "', ... . 11 ,  'I . '  . •  r., " .8 alt. • •  ut _ 
1ItId •• "7 &1 .. t. AIslt -.4, .... eau1M4 .... d.e-
toll.t1_ ........ .. 'II to to pel' ••• • ... pewt1l 
01 _.n .. .... 0_" 1' ... 84 Sa tad. ..ad. .t tile .... er 
the ...... . 

IIl� ... . 1'.1 t,. ", 1'". I� 'I. 1M .... , ut 1111 • •  
••• t of Jhd •• a _,. 8.10lIl the Aral' .01.4, ... tolla" •• 
.. All", 11 ... .  _ ..... 4 al a .. '5 pe • •••• _ . .... 

. ...... a . .. -.M." .. .. p ....... 1', .. A.toll.Uea 
had. 1l'lere •• e4 ftqSna h_ ,. to 10 par •• t aid oa1J 
• te .. ..  Me4l.e. UN pre ... t _  , 

III 'but ... ... t w ith tM .bo ... e •• U __ _  _ 
•• , • _11 .. .., la • •• •  11, i, . ... , I'll . I ,  'I. tat ••• • 
6 1111 •• _Ul et ....... . f.b!. ..., ••• tak4 -1D1J' .t lar .. tN_ . ..... ,1q • 1Ile •• d.b.b.. 'Iba "atellat' •• 
1ft w. . ..... 414 .. , ..... 40 put' .ent .Id a ... e:n... \ 

oal,. • t. II per _., . 

All ••••• •  1111 . ..... ,. "" eM'" .. ih ot 1l1t4 •• 
., • ».tol1a Uoa ••• , ot OM", 1fl ... . " W. .', 
rae . 1, w. 8a4 .r., ....... .. pel' • •  , Oil .. , .... '1'1 .  
-r ..... k ....,. ....... 0 ...... ... .... we .. ... .... 
• , ,. _.laa,1_ o� tIM la PM lawn7 t • •  1aa .... . 
aM be _. to aid 10 per •• at •• tol1.U .. ... ... Rd ... . 
"'. _11 ...-pI 1a ..... 1I, .1d 11, tp. 4I t  .r.' • I, 
'I. lad Mr. , .... ...... '.11' a" .. k .. aid .ero1 .u. •• 
••• ,.. .... ul7 10 per • •  , . Ba . .... , .ev .... . -_ , 
" •• fle' aid .... l.t .. ot pu . ...... le p .. ,lq 1r1 .1 •• 
r.. I __ • 1 .... 4 .lt.h. 

" lup b1&u-I""" ...., t ••• 1aulJ ..... .... 
••• , ot ... ... laJ' .... lI'lDl of a,pna!._17 10 ,. 
• •  D' ...... le .. • ... t.d. .. .hee.. .' ... ,.. pola, • .  
Dlt.lla'l_ of , ..... " .. ..  , •• _ .... 80 alii eo 
pelt • •• , with ab .. , tlv. pt • ••• , .f 'hit . ,_ ... Ie 
eellp1.te17 4.�.11a"4. 

".p • ••• , of Bu4io" au alMa \be ........ .. 
inl1 .. .... th of ".lUaNvlU. Oft ,_ .,... , ...... ,. 
'bail _" ... lI .. aat _,1... 1ft . .... It a1� • 
... t ., Vel11aP4vl1lA Oft 'b. ,..,\11a '.ov •• hl , .... , 
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I. 

u .• ) Ipftee bU ••• , .,.11"'111 M1te!fP'0la-�I· 
.... . ..,1 •• • f S. • ... , 0 •• 1m; .. Ii ...... _" to 

.
.... in. •••• 18, i,. " , .,e. " W. 1D4

. 
.. •• a: 

'ft. �l • •  _.. Of •• 11lu4'f111. In ,be ' • ..-.1. 
lPo ... l.,la1 ,.. •• t. Aa lat.u1". _.ve, w.. ..... tu 
tmJ.. tp, .. , t)utClllbout ... .._w .. of the I\d.a ..,. 
D1" .I,' '*' ftO ., .. ... ple. .... eell' oted aD4 .. 
• p .. o. lN4wo . ..  otolia tio. •• • ... 14.at . " 

A ,.  ..... ' .... 1 • •  t.tla ... e.t.lIlt.b.. at .. e .. o t  .pet whe .. l_y •• •• " t ..... 1 . ..... to ct .... , 
. .,. lner.a'" •• t1'9'l" ot , • •  ,.... ""' .... 4viqr 
the tell_al _'OU_ . 

(vU )  'i'eb. .04\11, aka. (It ... It) 
...,1.. _.. iililii· iiii 
,1.l:1li .t... in tM , •• ,1&1., P •• , a 1. C .... , .lpula, 
and , ... b. Rlv.. "o.taot.l t •••• , • •  

Al� D • ••• 1._ lat •• tat l.-. w ... " •• N84, • 
....... fl .... , ... _.,1, tMa Ja.-p1ae .. �4 "Rallr 
,1014 two ,. , ... ... _04\11... ...,10 • •••• toUDI 
••• tb. 01' ....... 8u' 111 ... .  11, i, . ... , ... . af fl. Sal 
.... . aD4 . t  Ilpawla 1a .... " tp. 61, ... . 1 .. . fl • 
.... _I'. I. \be :POP' a 1& C .... , ... s.aoW P •• " , 
tbe ,1M. � ... .  a . ........ Oft ... , ,..... 
3a.k-,.. • •••• •• , .. 0 •• " 1ft -17 lbdte4 � •• • 

!be .... mat... JaG.-,l .. wa. 1... .. ••• 'tl.1. 
'0 attae • .., thl. 1_ ••• _ V_17 t •• .... le. ..... .. .e ... _ .a ' .. e. "aDa tft. I ,. 10 1ao._ cI." ••• 
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t. 

Ja ,be lIa4p La. a.ea, .. ..rollatS._ 1a . .. .  31, 
Ip. al,' ... . al, •• lid .... , a ... eft." ab_t tl •• 
,. • •  e.' .. s.-WN aid •• pft4uo tt_ ,0,le. Lar'f .. 
.. eN .1.0 lOUd oa .... _, ... ,.,lar wt "etolldU _ 
... ... 8". l1pi_ 1. ,be .... ..... '.117, I.autah:-
.... , •• .,le. .t tM popl.. .tUe .e.e talc.1I t ... 
... 11 . tu4.. !he, .e .. .... alNalaat 11& ,  •• ,. .... '1_ 
.... s.-t... ataM' tbaa 111 ,_ .... a.tve .'aDd •• 
net.u.tt.a U.oufb tbe .... ... o" .... YM .t 1 ••• 
t"D tlye pt • •  ant . 

I. tha 'om.,1_ 'I'O'VIMlal , .... t. bet .... 
V.be"" ... 111. u4 ".ll,lMI, • 11"ht lat • •  latloll ... 
ob .. .. _ OIl • •• 0Dd powth aid ""epoauotl_ ,.,1a"". 
v • ." t .. lar... .... to\Ull em tbe _N _"'" ,.,1&. 
aDd tbe ... "...all 4.tolla tieD to.,. tbt . . ... ... .. ,11a-
Ib� . ". __ •• 1'141tloa. 8xl. __ alGI'll tbe .... 11 
leadl. tn t. a.BrU. let • •  

h. R ...... t o  "I. la" vel'7 11't18 ,.,18. 
be.tl . ...... ... o.el'v". PJtfJa -••• Bq ••• , t. 
ANit, poplar lit.et1e ••• • _ ......... teea1Dl OIl '-, ... 
aDd Hpn4 •• tl_ p.,laP h_ •• .ro1la .l_ ••• "'.IT 11.t. 
_t11 of a ..... lD .... " ". <H, 1',. . 11, W. Ia4 _1'. ,  4,tolla tl_ 'b7 tbe poplar _ • •  t1. •• l1,ht. � 

In th • •  Na .e.th ot a ..... h1 1n ,. ,.,,1l1. 
, ..... 1 .... 1 ........ 1M poplar ... n . ... ......... at 
0.-. In ... . aa, l,. ''ft. ___ If- ., W.  11\4 .r. ,  ••• DOnb. 
er VelUu4vWe la ... . .. tp. '" rae . '. w . ... 
lier • •  _ .etol1atl_ .. .... tUN al'd 70" ,.plal-
. .. _ ... Mt.e4, but lt 414 DOt .s .... t1v. per ••• t • 

.,. AM.le.a poplar _.u. .... l11hUJ dlata-lll.hd. 
••• , 01 ...... Bq tbr-sb Prabl. I1Y.r te I ...... 
aM trem 01 __ ._ ••• , __ __  ...... LaD .  ».t011a-
tlOft ••• 1,1.' 1. tbe .. ..... ,,-p'u. _ill to Ohel_ 
1D ,_ 0 ...... ' •• La . ... a lrl ... .  I, t,. 'I t ... . 11 , 
aDd. In •••• _. " .. '1 , .... . 10 • •  be •• •• toliatl •• to 
.. ,r04 •• \1 .. . nI balaWN poplar JI!fm6." t •• til" • 
••• ".11". ,.r ••• t. 
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LI'I 

'I""'_t"_l�_ .Id . aH.. ., V. ...... Ba, 
»1 ••• 1... I' ••• t .... aatDl7 .. _11 ,"-.1 • ., 
.111 .. ;" fbi Cl.'" ...,.le" wlU ... . 1" .. 
abll,.II1I .. t • •  , IXU •• _ .... tiP., ... 1\ fit i\l1. 11l ... ' .... tlUll .. 'IQ' II ., ...... Lo. 1ft ..  t 

:OUek ___ la PHv1n.la1 •• N.t_ A •••• ,. .t  the 
lhd .. a 1a1 Dl • •• l. ,  ... .... • tta. Aqut 15 ,. 
4. ___ ,be _, .t ...... ...... ., 'be ... ., 
.111 .. 1.ar -'.'1 • •  

III ,. .... nft'lG'Uld t.aa ..... Lak • •  kel., .. 181D& 
••.• _. __ h .  lorth to ,.117 I._a- .. .... n.. . 
... .. .... ., •• 50 pel' ••• t 111 ... .1-.,. . , ••• " 
..... to I.tt-le.t wm.. ft. Olt.I .. _ •• tIl fit 
JbI4 ... a.,. to C".... ,... .1_,. 1a tb1a ..... 
•• " .... 1.-17 •• 1.t.l.... ..'tl .f Vel11aN-
yUl. la ••• 18, t,. 6', .... 6, w . ... ... , • 
tn .. 111 .. Rabe. we .. . " ....... to ...

. 
• ... �'.17 

.. l.Mal .... __ ,_ . IN,. .m .. leaf .... U.. ,... 
ad •• a la, ••• , '0 '" "111 '''' ...... ...... ' 
C-se o.nnea .. ... , .. 111 .. aid aD ..... 1eU.1 
ela, .a. eoaplehlJ •• 18 \On1a.. Up' '0 1104 ..... 
__ •• "VI'_ la the a..-, PN1rle 11" •• , _. 
O.l.a · ..... .  Wlra'l .... , • ••• • b ....... 1. __ 
0 .... ' Riv.l' ..... s.,u pat .... of .., ... le" .. 111_ 
Sa tbe .bo.1 _a'1-.4 ••••• • ," .......... 117 .1 ... 1 .. 17 
...... .. , ,.. ,..7 .111. leat .aUe .  All tile 
t.1la .. ... "'.'7 ..... 1ft ecd •• aid .,.. .... ...... 

Willow �, ,_ r .. , • la 0 __ " 11,...1., 
.... ,,-- Ii ••• aMd ... ...... 11 ., .... . 
t>aaae ...... r .... t1ve '- , ....... ' .... pel' .ea' . 1'h 
aa •••• 10_1 .1.., 'Msaa ' ... 117 .. ll .ala ... 
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11. 87 

(xil) ....... &4 .. 'pPM. (0,.. ••• • ) • 
..... n'7.., . . •• • ......... v 
She 11 ... ... Ba, m. iplet 11l 1111. III all ..... POP"-
1."0. n. _ ... .. IT 1_ aat 4.'o11ail •• _p1al'b18 . . "  
»V1n, the peak .f li. t.e41aa ,..lod 0D17 ... . .. 
'" laFv.. .f W .  lna •• ' we" Obu.1D.e4 ,.. .&a"aN. 
fl ... .... . Ptpl • •  

(xl11 ) 1I1Mk-hM4.. lNCIlWOJ!'II 
.ou. . . 
Bull •• k' Dlatl'i.' 1ll 1111. OM lun • ••• t .... 
at ......... , in ••• • 1, ., • •  1t .p. I, W. 1_ ••• , 
....... brft •• t .... .... OM ... ate. Lake ,  lD ••• • 
I, tp. .0, 1'". 10, w. .... •••• ! u4 ho .ell •• 'S.._ 
.... ..... ..  tb .t Wbl'. :r., .»-a ,be ftlrl nOll Blpwa,. ... l'UI!I 11, SA ••• •  N ,  i, • •  ', 1',.. 10, w. ... .... 0rllJ ". ]a... ft. t.... 111 ••• b of tile 
latt •• We .... 1 • • •  

(xl.) A tellt 
..... 
M"'... ,.u, alii 1ta ••• 1e 1a *- .... .,. D18.1. • 

tb18 lu •• t ••• • _tl:�. '- Uaa ar.a aat ... . '.I' 
�le • •  t VM 'ent _ .. ",lU&I' .... t.... '*"",...., 
� .... ia4.. of the Bl,'.l, ... 



u. 

fJd.a 1 .... , . 1  .. 01 .... ... tOll ... III .. . •• Ba7 ." .l,..,s.a a .. H. B ..... , d_ .. ,. iM .b1, .. poJt1u .,.... _ wbleb. tid. . 1 ••• , w •• tau ... ... 
_&11al_le . 

. 
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(D) 1M Dr. lla.en 
........ '. in .. ...... I .. , .... ftt little .. . 0 4.ro1l.tlO1l wa • 

• , •• "" .. _lac t.o "" 117  1 .. ,eplll.atlon. . Oolle. tl .. _ 
.t thl. 1 ... t .ere .... at the toU_1. '1 .... . 1 

1Ia4 .. Lake, S •• k. , ••• • 18, tp. t', ... . 11, W. , "1". 
C1 ..... _., •• Ik. , ... . 10, tJ. ta, .... I, W. 1M a.r . 
lIeDP14. Lake, la .. . ... . 14, t,. 40, I"p . " W. lid .. r • 
••• __ , ".lh , ••• • 1e, " . U, ... . 11, 1f. aM ." • 
...... " .0 •• 8,  aa*. ,  ... . se, t,. IO, 1', • .  11, •• lad .1' . 

.lU thi' • •  n •• tl •• • t TPllblt ... �1a!J&!1.B D,. 1 ...... 
•• re ad . ... ... a A"P.I I aiil 11". it 

(;aU) 
0Dl7 •• Bq n1.trl.t ill lt11. I t  .a. lewd at Ila4p Lake Sa 
.. I).ok ..... 1a 'N"J.-lal 'ark ( ••• • II, t�. 10, 
.... . 81, 'I .  la t  ••• ) . 
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6 . bIB. »b" . .... Ll9' 184 I" .... 
Dl" dlb tt 1 ... _ .... .. lID 

.,. 
I. I. Law ..... .. I. II. 1feIAefI 

(.) t ....... t1 .. 

.. '.11 .. 1 .. . ..  p.' .'11 ••• thl fl.U .... ly'\ • •  
.... l .. , .•  "t ., J. I. J..nHM' .... I. I, .. Lt ... , '-lal 
the 1.1 ... .,. • ••••• (a14-Aprll .. a1d.-o.to-'r) a 
.. Prl •• , Al".', .... LUll , ... 1 ___ ", . 41. __ ., • 
.r ............. I . .. I.e. J ...... I .  La ..... . _, 
Pr1 •• AIM.' sa 1&14-.." at ... ... kSa, t •• a1II4tat • 
..... .. ,be ....... "08 Of .. ,. .... , I ••• , Ita .... 
callla ., tt. '." ... It ... !)viaS till. pet ... tile 
w' •• Ud. .... a ... Jdq .. tbe ... lIa a' , .. lna. AD .... 
,... 4a7t, ..,. 11· to 18, .... .,.., •• lle." .. 1&'""17 ....... t. tile I.lal _  'a ... tte IA ... ,..,. 
.' .. ll,yUl., oata..s. •• 

• 1.14 •••• • _ .... tile WJ'4 ••• k of _,. . ...... 1 
...,1 .... ... . . _y.,. t. the 4 .... "_ of .p .. .. aD4 3a.i-plae MI... ••. ..wl_ _, _'"_ ,_ 
, ... t1.W ... k ........ a" .. .... of ,... . n_ aulal tl'd. ,..-1_ • "".,. ... ..... et .. lar" 
•• p .. ... ill .. ad t ..... ••• • a ... IU .. lnt •• t.a� 
tlODa .. , Ola.l,.. 

_ J •• Jc-p .... lnI4 ... '-.'7 wa • •• u.. ... 'hNq!l-
... , ... , .f 11117- ...... 1 ...,1181 .'. al .. ...,..1_ 
... , .. ..  U a. a ,..llwS .. .,. lana ... 1'1,. 'V"'" 'h. """ 1'llJ 11 .... .r.17 . ... .... .,..t .. .. .... ial 
... YI,. -,,1a& t .... , ... , ..... pll1u lat •• ,.,s._ . 

l;)\'lI'lq A..-' ,_ lank •• 1ftl,. s""'J ft. coa
U.... . _ .... lal IVY." wa . ..... •  t ,be 1ar .. 
aa,.. , .... s.a late.'.'i_ • •  , Ql •• J.ra b. •• •• K_ 
£elq Dl.'."" _ .& t ... , ... "'.I'p1Uu .a ..... ,. 
••• • 'uW 4_"" UdI p •• 1M. I.Y.n]. U,. . ... . 
• ,.., .bteldq ...... . , .... ,.. . p10" tft •• 1'011." •• 
ft_" . ... Mklq .... e.U •• 'I ••• • t JaN_ .. 11117 
....... t. «.'QIl1a1q , be  laeW •• _ ., ..... 1' ••• .... ral .. ,11D1 wa. al •• 0 .. 114 _t. 
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I. 

Dv1q a.,-.. ... ... t .... , .a' • ••• plUU •• 
..... ,. ... .  ..,1 .... aDd. .. ,...&1 ,. ..... , Mapl. pl." _.. • .... ll.a" 1a •• plar .. .......... • ... 
__ .l1t7 .a •• " ..., thla s..... ' ...... a' 110»1 •.. . pl.,. _.. al.. • ... 1»11... 1. ......k Ul4 ,tvUleJl' 
laJ.ob .a_1,. ...... .. 11.,tt •• _" .... te.al 
.... 11q ._ al .. ... 184 _ • •  , •• 11 a • •  _ .. YO, of 
'bt..o"'" aUDa_ to.,. lalN ........ l • •• k. 

"'h ts.. •• ••• k ot Go ...... .. .  pUl' .... bllab1aa 
,. ..... , ....,1. plo. 1a pe,la., .'U" 'laa 1aJIl.b. -'17 , __ .... , •• eJd.q ,. ..... . , _� ,10'" .. 
,", .. 111, fo . ... tva '.1, , . .......... 1'. 1. W1D1l1"1_ 

De'*ll. of lu •• , .0II41tl._ ,. ,_ ...... • .... '.M 
"" 'be wl". 'iWn t  .... in •• tollo.SaI pa ... . 

0.) lu •• , C..u.U .. 

(1) LaHl\ · ••• t.IJ:1 .... .. 'f!L'I! (.I�I. ) .· .,.. laroE aawllf . a . •••• "'Ie" Cl .. if _au ••• 
la tile ''''he .. ,.'1 .. of ,_ '.tao, .1.1 ••• , Dle'not_ flrr ...... ' __ Ita .. , ,.. .... ia.lal ,. ... , .. Uut •• ,., ... 
1»1 •• ". that .... ..  Vd.. t •••••• neb. a. , . ... Bl.,lI, 
aM a •• 81ook, , ••• , Ch ... k B1Nk, lelM1a 11eek, __ 
Lak. ll .. k, "_U ll0. UI4 C ....... 81 .. k, • .r.ll •• 
'lOll .t " ..... k ... ...... . IIl • •  ..u .M. 1 • •• 
... Dewall 8100k ( .... 1, ,,_ '" .... I, w . ... .... ) Mp tn . ... all" ft. ........ De -J_lt7 fit ,_ 
..... .... "J1a1 t ... c.. ., .... a • .A, " u... of 
wit .. .. ... tlalH .. .. of ... '.11", 118 __ 4 .... 
Ida .. . 

III 'lui ,., • 1. OorM P •• viaet.l. ...... t .... nl 
....... k: • ••• " .. ... S"ed. __ .a tke ....... \1OUDf1J7 
u4 Baal1ab. Ca'b1.. LaNl\ ... tl,. pepllla \1._ '11"1 hlP 
aad -1IP1.'. _tella,S._ .t __ .. ok wa. _.-•• 

Ia ,be 0_411 t.e.a "".0 1&1 ..... , 4.tella ,loa 
lao ....... 1. 1t11 . fileup wa.r 1 ... 11 . .... lUibel' 
tbaIl -.... 1 4etolla"_ Sa .... la, _. II, •••• " , 
". 1M .,.. , .. ..... ,. ,. 80 pe • •  ea'_ ... fit tile 
toll .... • a. 41 ••• 1 .... .. , .... tha' ... __ .... 1., 
b. •• , •• tor .. ,..t two ,. •• _. 

tw. a .. a • •  t .e.e •• •• t.lla'l .. .... .. 881'4_ 11l 
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(tl) tdrHlICttu.. 

1. tAICB 1.4'71.'t. b" '\1M9X& IUlb.fd" (Ita· ) 
\r 

,. Ill�l �4 L. Me»OWall 

rut ,.e,.rt eoatala • •  .,11\. lato1'l'lft.tl .. .. the ., .. .... 
41,tn_t1 •• ot 'bl 1t.\Hll a.wtly in l"l 1. \a1iaruk " "I 
thl'nchout ,-.. fo .... '.4 are .. of Wal\o"- a4 lukatohflVU. »Ull 
of '11. uta ""'11'. " I'i.e' , .... 11lJ'V.,. __ fl1l_1al .taa4 lalpeeno.l. 
IpHial 1.,�.".al "'*1'8 lIde of al •• ',-at.. .\&a4_. J' .,..... 1. 
MaIllto_ ad 46 .truul. 1. Sukatob.ewa. 11_, .. 1_'1 •• of tlut lanh 
... ",17 wa. .If'al.ell 1'1''' pOWl:ll4 sun"" , .,pl.-ntH '" .. tal 
aurve,. ., 1 ...... 11'b1. URI . A . ... 1." • •  el'ial 1v.n17 .f the 
aonun ...... " • •  f the ,_ pl'fl'!n(uuJ Will Dot .t t-,t.'" owl. t.o 
l1alt'& all' 'I'aa.,ertatl ••• 

".. report allO e •• ',lae a -1'7 .t th. dl.'ri_\1 .. .... 
lul .... • t 111nll .awf17 J*l"ul' •• 1. MaUo'ba _, $atbtcMva • 

.... •• 11 .. tl ... . f la1'ell ...tl.T CMO._ WIl'l 1IJ&4, ta la4h1.4u1 
'alMJ',.k .�. 1. Maal\o'ba dd 1n S�.kat.hewu. th," . __ _ 
WI" .011.' ... 4uJ'lq .... ' _. sept ........ 1'51 _4 _"'-
su'b'4J(u •• '17 CUI'_'''' aU rear-' to 4etel'm11'U; th. ld1ll4 tm4 _1MI' 
of p .. ,it .. .  lUll., .. ".,dbll ... II.a Jaam wlft ,
two ala p&J'&Ilt •• 1'......... IrJlMI$il I.DBU va • •  111. F'.'" 
ta .... VR$. at .i ... e all or 'a . ...... col1eo,.a f'r .. ... " 
arM ftl" .\o .. ,a ia tke ... ooatabl'''. pri.or \0 \l"e.'M_'. i' 
•• i.,.."lb18 \0 f.'ealae the "MI' of 0""". _'.U.,. 
'e,'rete4 " 'ht . i .... ' ........ tt � •• 1'1. c .. , •• t .. ttoa. 

(b) tanh Sawfly :M.trUnttto •• 

Dl.t1"l�\ l .. of the laJ'eh .aWll, 1a 1951 I'emala" �k \h • 
.... aa 1. 1950, IN_ .... rd.,dea. 1ft p.JN.l�.tl.a. '!!!Iel'e .0'" 
la �,. of Ia.t.ra Manttoba .at In tho ••• 'ral portt ••• • t 
1\141., Iftll'Aia JaU<ntal Park, vae.... t,  aP1llal"H t. It. le •• 
alnom ... t .  Oa thf!: ot.he,. hrla4. taol' ... 84 pOp .. l�tl.n. wer. I'Mor4e4 la 'h • ••• ov �ke ihtl'i Cl \  of lie.'.n 1 •• klttell.Vd, aUk •• 
lIofoltatl0 . ... �ln" light . 
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1 • •  n' ......... t.,. .. no"', 1.1_, � �.I'Q'1f ttefQUatloll ._ 
I'MOH" fl'ol\ MS."l_.o, •• a" tl'l. hit.' 't •••• 1Jn",b�,l'1 .. at t. 
Spl' .... ad aouth ;_tta. i1bf!' mOtft .�.t'. d.tol i ",u. 111 'hi. 
UK occmne4 la a l�'l'.e taal"Hk: Mld "l&ek' epNO. .� loeate4 
t • ••• 15, ttl. 1, 1',.. 13. �. P.f!i • ., 01'. \'.I'\eX' or • all. IlOI'\h
"8" of' South JuclttoL 1'/7th of' ;pl"� bl the M" •• !'t �k. ar_ 
... toltaUn va. hMYJ. '1"_ 1m ..... t�,k. we.' t. libtt aollth Lak. 
aM.a'. \. hea", '.loliat!o. �el.U":ar.G. Stdth� .f '�aek 
10,,\11 lit ltild., ... 'b take to 'f.I.1' dr. licktl, '.t.ll.' .... 
Moael'&tf! to ... ,." '.t'o l1aUO. \fAI r"ol" � bl a 11\'1"1. � la 

the vlelaU, .t 'W1./,1tp8. Sl$dI)!lI f"l'o. Vn,ua'f voat to !�hS."i' '!'Itl4 
••• t,lao .attere' itcht to .�i ... at. 4.foli�tl ... .orth of' ft • ., 
to IUct'''. Danlak, tCd. \('eodl'ldce. SJ:Qvtll' popul�U_. _". ve.". 
Up' &Ad .0 •• dous detol1at1 cn J't\Ii*l:1lt �(l. la the touthtJ'M\ �rt 0' 
\U �dUaad. 'Ol' •• t ' •• erYe dtd'oHaU .. 'WIile U.ckt. ,� 
alGae the � lte\,.eJ1 the ror •• ' :R ••• :rv_ i._�luarten tmd the 

fowa .f M" ... u.4 m;d'te:rM lI04erat, to (lJilWf'l'e 4!etoU aUea. SbflJ 
poP'll�'t.J1. l'�tUfl at.ollt tbe ede �. 1. 19S0 111 tk. 1\0I't)1 ..... J..�t 
ot the letin ..... ror •• ' J..tutrve. :Light le uti.rAt. d.lo1 :1 ,,11n 

dill pJ'ft'all.' troll Daw.oD. Cabi. to th .. we.t b�dU7 ot the 
' ••• "e. fNtI »-.veoa Chl'tdn north-east to 1&4a.�111. aot.ftt. '0 
8 .. e1'. chtfollaU •• \!fa. "Moried 1. Il\ll _.8", .lut.i .. d. :Sa.t .t 
KtMlaatwtlle to MoMua ad I •• t :lr11il.t,. •• , t(lfoU�'lft rail«" 1''1'0. 
Up' '0 1104(1"4'.. $'_'_ '.' .. ell 'la" Jr�l.,,.e. ad tf�h, idHl 
the tt.V. W . Ii. rdb_'. dwft4 Md.l'llt. to ••• ere ttef.llati oL 
Nod.rat. t.o ua� 4.ro11&UO& OCC\U"I'H bi .t_4. 'b.t1ll'_., kat 
�r$ia'r.e � Fnleoa � ••  

h17 ... ue. of ... ere d.foUatl.a ecnsofttl tl1l'o'QI:hO\lt the 
lat.solak. �l.'�l.'. !hI. b ... l17 4ef011at-' �rea WAS loe.teA 
appros:l.'.l,. ,� mtl •• 1101"0. of 'lltl •• rt-. Ltch' ,. _4.1'&t. 
4.f.li�U •• wa. l'HON8' In Ul@ �r.a a�"'h of tit:".!'".. to 6U&1U' 
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CJ'ft/'lk Al.ae til . .. tI' ti' • •  r VQOOV llaJ'. rr.. lU .... "te. we.' ,. 
AJlbOI'C ad ao"h to ..... ....,. U.ght. tee .4er*'. 4.f.ll�Uoa 
J)l'ey&lle4. Lip' '.'011a\1_ ._ 1'"01'4'" ta .,_,_ , .. _ :lftad.al1q 
80, .. '11 •• I�.o. lUl4 :It_ Jo... lao thf! 'fietal t1' .t A.h.ra idl4 80""" 
'0 .......... I�aridll, G�.l.f ?31 .. fOl"4. g4 8J'p .... tll • 
•• fo11.U •• •  _ 11aft\- Oft.. �ll u •• of lien' t • .aerat. 
,.toU.U.a va_ aOO\Ul'.rM a\ilrtb-MflIt of Qnl...n 11, •• • , "t 
.net ao i.,ea.. O'ftl' 1,'0. 



I . ... , .... Maneib b. the Ticlal', at 5\t?8n 1Jl.h1"�, 111'" 
,. 1104.". .. ,. 4.tolhtUa wall f'tHuu"4ri.. 1.11:-''' d .t�l i. !Ub OCCU'J:'d 
e .. _, to Pobate _ lot. AU .ortil to 1U.'" lU. ... :r. J'roa � lit. »oaa.' 
u"th ,. 'r •• " aUs ll/dtd Plaft r�Xl.f ch.f'olh:U •• "NliI�d,M4 llP' 'a 
_4 .... '.. the ... eGmtUla .xh'�' t. ilwi fr�J' •• · Iq .,.8 •• 
fhtftrr. j.tcll�tl_ va .. ... OjijJ'4e4 ta til", ..,.a_ lMtw. ... lioocl I t41ac _t 
Mll .. r.,. lUll.. "UI.U'dk It�. �l.q the Ih.:r� or tu. 'lim-d.,.. 
, .. ,,.,... ..... 14 ut leut.,.'bury 1Ie,." aBly Hptll' ttef'oUlf,t.4. 
Alo .. the ... , sureUn!/' of I..aka 1I1utpeS. 'a'we. tb. 0 ' 10187 
_4 muk J.h1U"l't .,ui ,. th • •• tptacu :at",.,. !lr.�. '.foUatt •• 
rll�4 tr,. Uch' tt; 1U4 ... &t.. 'B@nA to the I'.p1a:r fi>U _�.q 
�t",.:r. Abd tO �ft'J'.al Polat. etaJul" euft8:r8d. UCh1� ,."oUIl'toa. 
S .... e1'. A.t.llaU •• wu :rM.nie" 1. the 10I'w., H_ • •  !U'tla _d alIa 
.a.' &l\d JlU't • •  , 'Ohrq IR8. ,. Kolto. tak... At '�hvHd t,�. 
'dilll.k .t�4. v ... � UChU,· d�tolh'.". Sev .... \If/folt_thm •• 
""��N-d 1a .t ... . �th of \:" '111 ... tQ. dd ,1\ 'the .�,.U! ... . 1 
'.ftId.�ltak.. ., Go\l t .  t�k. 4efQU\l\Uq va_ .... ,... Ift.th .t 
GOilt $ J.u. ,. ·the ... ,.,. ,�ad JtMivel"hl11 �.l,'5:t qd .. the v.fl' at". 
of 'M •• t.:n. ., .... "r. ewe.,.l,. ... foUn'''. $"d. 18 the 
YiOblU7 of 1.1* .,.: 0 01'4.8. L/!!.'ke. #!IU eoutll to Hadwbt w'ke 
W't\,..e illIG .89' ... ell 4.tclbt-d. D�dl'tlll�lUcm wall ltght&J' fJ�lUth tid 
the C.,hut Jit",.,.. to 'oi ly � SJat�lmd.pk talc... • ... he....,. 
da�. 'ilial ,..Gned a�J'\h ot tbe J10"".1a IUT.,.. al.-. \n. a1;?,.,,, 
qd 9 •• \h s14 •• ot 11ce tft- ud alel'\l! fih. G11/.nll#U' 1to��d ill th. 
Bla.u," u.,... 

hf'o11aUoa yule4 t., .. Uck' to _04 • .,ah alJ.tac. '\he 
fJ"lUl....c$Mlla 11_ , •• • �?t1. at f!l>lfor4, where ' •• 1'. 
4.tolla\l .. � . ....... dt4. .cJ't� of �eaftle 'h".� tbe Whtt .. hell 
'Greet l • •• n. to O ... w-�k �. , tl!1I$J'#ilck .llfflt .. ttd Uaht to 
moder.at_ a.tolt.tloa. 

1. ".J!teJ'll Maalt.lIa 4.toU�tl .. ot tU,�"!ltek \7 the l�Jl 
•• wilt .,tUII M., • •• "er. t1\a t. 1950. �f(lll!f,U •• ta J IUq Rna,al. 
latl.Ral Part ¥a8 ....... 'a tn. we,'era teoti.a .f the 'ark, 1�' 
la t.ft_ ._'tnl • ..,U ... � a.M . ..... ,.. ta tu ."'dh .... . ai .�.'.m 
e .. U.all. D4tt.U�tt •• vel ....... 1. all are .. tMt w .... ... ta ... 
tft the hot •• tata Q.d Po�in. PrJ .... , i" •• " ••• 

».toU .. u .. . f tUIdMk '&7 1.h. 1.�Hh uyt17 �I .,.ta vt4 ... 
• .,red 1 . .. "th . ... M.al '0\.. � .r 'fhe 'a, t. the o.emew1D1 
JU ••• ,. 4.r.U.,t." . ........ 1m _"'e1"a'. ,. *,89',re. la th. $1".-
lm.. •. 'ftte 10«* a,f.lla\1_ wu ••• lIn_ :lort1\ of fft� )'!!tl 
t. 'h(fO lU .• • q, f,. ••  p"'.", dt$ Cl •• na'.,. aI" •• m04.,.at. t.. 
849'.1" aet.11ftt' •• oc .. rred. 
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&n .. !"e d..feUd ,_ wall! r�ordfJ4 in the �r.a frn CO"'J'Rt 
t. !hlok.' )le .. '.- e. 'Iut ,Iule. Jay ii�l lwq lin� Ua SQ"ib to 
lerw.,- I..... the .at 'Aorihfrl)r roia' Il�l�� "if.8 d " 'tl. 
».apt«,. "" 4etoU.atl •• 111 '»10 ue.' wag &Otr1111, Ua"' .. $M'ere 
a.etcllatl. of '�uk: wa$ rae or"", 11'1 the "t�lftl \l' ot �tv&"a 
La"l. ia SA.kA'-k�YM. At er�b.ft7 l\fQrh� !>!!.ft4. ru • .,1_ 
'.follaU •• ••  ,e,utDlq Upt to .'.I'''' •. '�uk "'e' ... 
Or .. "btft"7 Port •• _41 __ .k.Jr� .. tlf£�!'" 0)111 H.lb. to .04..rat. 
'.foll�".... 

. 

1. BaskaUk ... utl.ra\e to • ..,.H d.fol.l:1JlUc:ua 'Wilt 1" •• 1'4.4 
trOll lTlh.,mll. ao'l'\II to 1.'Uln'. wii �uc. � • .  !'aMJ'afll eDt 
.f Iud ... � u08@ ,... Arid. t Roa4 t. tn. M_l U'IJll. \01'4.1' W •• 
" .... erel¥ 4.'.11,,\_. Fr. �Q.o. Bq aoJ'\h to Ohe._ �M 
\lub •• '.folb.U .. ,.-..ct :f'rom lWG.e1'a'M '0 •• vel'e. ��uk 
.t.4s "'H' .f iftli_. i1\y alon.g th� 4,. ..... s. 'nil. ,.4 h 'he 
v101.1. or ,.tllaJ"ClvUlw • •  _ltd. �.l":ate \ • •  .,� ,.tolbU •• 
MHfiftt. k _"'*l'e 4.foli �.U .. of '�Mk �a $ ,.eeoft.ul In all 
are ... ... 1M4 froll C rmdca4 lttv.:r ••• , to JT�1J"i. " ""1". III tke 
__ b.' ... Xl.taW. ..ad. BeIulook. IUdtu'.'. to I.Y�r .. d,.'.lb UoJl 
ofcurre4. lever. d.toli�'l .. �r�v�11.4 iD eo.' 'a.ft�k 
d� • •  xai'-. tft th. Cal"l"Ot !tt •• !' �re&. IOI"'h-ea_' ot Whl '. 'os, 
*-lont: tn." n11l 'fl •• blp'I.Rl)'. ,.roth.tie. 1' .... 0. trOll: 11_' to. 
lto.4h,r.\." I. 'k. ,,, ... .,. Lax. u"a. 'fUl,J'\B of .Ley., """aok 
" "lMS autte,. .... ll«ht to MG..rat. 4.tell�tt... t ••• re 4"'!J11$\1.0. 
W". l' .. or4d Ift t". "on a 1. e.,..", :h<O'f1Ubll ",or •• ,. ' 1. the 
CaUl. take h .. iulal "01' •• ' modtt ... '. ,. "".1'. ,.,.ilhno. 
""urreA. la 'he � I..ake :f .. ,,, laeiu Po,..*' aut afWth thJ'� 
iTi • •  Alh.t laUou,1 PlU"k. ".fdlaUo. tor the .o�, part ¥al! 
1 1«.\ '0 1104.1"." . 'oHa ud we.t of hi •• Al,"n. ,. :il, 
J.S:".r Up' ,. _4.ra' • •  efolla,llll �. "'01"tI.. '..,..k .'_4. 
itt 'he Dte It ..... IrOYb.e tat lor •• , u4 ",.d to _ ... ,. J.ake aM. 
....... w LI*. weI" 0-17 UahU.,. d.,_UatM.. 111 \h. M .... w t •• 
PrOTtBta.l ,G .... , ,.t_lb'S..1l l"ft.-" '1"". 11cht to veJ7 ltp'_ 
�k .,.t. v •• , ad .or� .f life.4ow 14k" to 'h. lib"'"_ . 
Nft ... WI' • ••• l'al1,. l.t •• t ... b7 th. l�hh QWfly, _, _1,-
.e:q light ' .... "" •• o'b.Ut1'Yed. tampl�. at the ll\nk uwtly 
ware ." ai.. ill Wi.'.r. ll.ftkaHhtltwu 81 tv .o .. ttl �. '.w.l1�hlJ> lIl1. 
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Ws'Jlll'l,,.-at •• • l�.tdal 1" • .,01"' . .. lfllnh aawfly A.tollaU •• 
,. '_rack .tud., la Ji(;!lld , •• u4 t.ata...,heyu V'6l"1 ' 
.... 1'1'.. 1. 1951. the r.,.rt. weI'. o'tal... '�u� .p�cl.1 
e.diu"._ .f 1_1",1 •• 1 .t ... 4:tll'lq hi,. 1qa,t .... 
S.ll't ....... '7 la, .. t 'S:�lICe1".. fke, .o.'�1_4 lftf.l"lI�U .. .. 
_i •• • t _ '_d. 4.1!l.la. NIld ItdCh' .f '"'''' .,." oapoliUe., 
lI'del ." ••• l",_ 4,f'oUaUea ad OOft1TeJKI8 .1 ftl'le4 Upl. 
lb"" j9 �I' ••• , ot th • •  ,� • •  x� •• d ••• �l�t.d of 80 pel" 
e.' or _1'. 'aM.ruk. !h. l'eMl"'$? ve,.. ai'll" It!!U'14e 
'1''''1''1' _  t .... .s to 19 p,r oent t .... uk. 

!h,. uta co.'ataM I.n th. l})fIolal "eport. lIfU"e .�l.M 
_4 the rem'. al'e e:hctwa 1 • •  "1.. A. •• e .  _4. » \tHe" the 
t.ll.viae head! .... 

•• 1aU •• ,.t".tIt. Coapo1!li Uo. qd htelbUoa , 
R.1atto. I.tv ••• �l ... t.r aad ».,.11.tl •• 
lel.'le. B" �. st.a4 D ••• tt, a�, n.t.itattoa 
Jt.l�U •• ,.twe •• C�1,r1'" ft", $lad Det.llaUO • •  

... �,. .f Jepo,.' • •• �\, .. 
_be .. of I.*po,.t, tthMac 4.toU�U .. 
�,.o:d_h .1'_* btvol:t''' 

Aver ... tt.b.k. ot '1" •• ' 
I� 4.\1 ••• 
A;"fltl'1lCfrt h.ie.' .f v ••• 

""S'. It'.!. '_,Ul'a w. b"1&.'l. 
,aLi A 

99 
; , " 

10. 111 ... ,. •• 
ktl 

1/2" - 10-
24· 

... ,.t lh.,ort. 'tau C�ti 't •• � AV'Fare »-toll.tl .. 

1;0 80-100 'allaJ'Mk " ., 
:u so-,' �"k ,0., 
f1 ff)-b9 �k " ., 
, 20 '-arack -" .1 
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!he .'aDA. vara All «rca,.' aDA .ty14� i.to tour mat. 
compo.i\loa el� • ••• ( 1  • • • 3,aat • •  o.taialQC 80 to lOG ,. • 
• 8.t tua1'Ukl JO to ." pel" oa' '�.kl 10 to .., l\I8" ee .. ' 
'&JUftCIk't .. 1 ••• 'ku 20 .,. .. ce.t 'aaauut) au 'tie ,-.� 
'atollatkoh calmat.t tOF •• h .1  •••• 

ItlIU. II�!tD i'I.�ar .I !,t$l.'d'. 
'.AJ:LI B. 

19," , "1 ' 'hi)_ 

lIl .... 1' Olat. A.el'.,a 1,I.l1atllD l)l .. etel' C la •• �.raca n.lo11nt! •• 

0-,- '0.' 6.1· - ,- ,1.2 
,.1ft.'. 51.4 ,- l- Ite.2 

•• , ••• ,.1 •• '
tha I'alatl ... hl, l.tveea 41�t.r ... ','01ta'1 •• 

the tra •• ex�a.� .81'a 41Y14e« tat. tear 41.-.'ar ela ••••• ( 1  • •• 0-,. t.'It.h. : 'l-1 '0 ,. 4 .ll.ll. t 6.1 t. ,. 4.".k. , ... ".1' 

,- 4.\.h. ) � the .veT", 4.tolt�tto • •  &lcalate' fo,. eaeh 81a ••• 

If .. " " )" ""  'lsad 1111"' 111 11"".)111 
!BIZ 0 ,  

:J ••• U,. Clul Ay.rr ... D.toU."t�. 

.8.". ,So. 1 
Mett_ Jl.-
tlch' 41.8 

Va4",. tht. h.,...1al, the " �ad. f'alltac 1. eeh eat • ..,. W8'" 
..... pea �d th� aY.�, ,.foltatio. cal�l�'" tor ... b '.Itty 
ola... Mud 'eaaU,. val 'ataniaH vi _all,. I\M was ela.attt .. 
•• licht. _cu._ .. h • ....,.. ·  

11�I'lu ." WI ClIld fll' .. , lIh.iIUS 
flaJ,J D 

'vlft 'fip. '10. ot ,t_'. jr ..... Berelt.t, .. 

..,. , 1,.2 0_ 42 " ., 
Octoa.t._at ... ".1 



A F .. ord was �, of eapld tip. 0_.e�e4 CD t� tr ••• 
lxaatu4. fte,. wert 01 ••• ' fte" aceordi., to 4hMoee aa4 
tAl �.r ... ',foliatto. ealeut_tel tor .ac� ola... fnrte 
ela •• t-lioation. ver'll! ll .... flJJr \hit ea'-,.Tl ( i.e. ooou\onal. 
ovl ... Up .. a-tO wach .. . ..... 2_h cvletl Up . ..  
1, ... 20 Vueh,. t Ba4 �, fh'fJ 01" _"" oul.' Up . .. 15-20 
brae .. , ) • 

fb, data coatalA ... 1. 'abl •• �t I. !\!'ui C ¥cnl14 1ul-." '�t 
there aI''' _ Itptfledt 1'.1a\t.rl1�hlpl "tv._ ill. 1.tG,lt, of 
lat •• taU. _4 \h. cOMpO.1\1 .. of \he Itu4, \lUll ii Mlfl't·,r .t 
the tr., • •  tt ....... 0,. the 4 •• s..\7 of u..e ,tMi. lov ... r i t  wlll 
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"'e •• t ... 1. fable D 'hft' there h a • •  rida �.e of eorni.t, .. 
betwe. the ..-bel' of "l'led tip. aa4 " e  .... rlt' of the tat • •  '.tioa. 

(4 ) tanh SlWfl7 La"".1 Db ... U.e • 

.lltftt SbOQ lA •• h --'17 luw.e l<!!e" 4h " .. 'eel 4vi,. 
�c_l'ter l'·�l _4 JM'1IAl'1 1952. 1. cfttl_aU • •  f the 1 ... teN. 
'ProJect. the ObJect. of whlQ 1. '0 •• t l.'_ the 71.1'17 
tl ... taaUo .. la paraet'ta _ 'I ... , ., 'Il. l!d'etl 8."'11. 
!he e .. o._ Ye" .011.t., tn. " lAeaU U •• ta "'Ua ... aM 
-6 1. la.k�te •• � 

D, .... tt_ ..... dea. llDi ... the 10" power 1811 • •  r :l>1IuNl1llu 
BtloN...... � lana. 1<1.1'. d"4p1 tatM, lm-erted vi'll 'blu' 
.. eGl. dd '.N'�. u4 'h� .i •• ft .r�-p" frOll 'he .... ke1.' ... 
� vl .�.ra AA4 .� •• k.l.'on were th •• oar.tall, .. �ln'" t.r 
p�r&d.t. lanaI, �ra.1t . ... . 84 �U . •  __ ,. 

B .. o.4S.� ,.. 40n, tlll4el" ta. fol1w11'ij[C Hadt.. ( ••• ,.\1 •• ) 

SIE&aI tl q_au- alv ••  tl'le l"nit •• ' .. 0. w1l1ell u.. c.�o.a. 
we" .011te\ •• 

l'.III,'.1. ""'ElIAH • •  ill.1I1II1 ,... _,"I" .f c_" •• 
41$8"'.4 tJo •• • &011 locaU ... tlle _lte:r .t e ...... tbat 
••• tMu4 &l�.atl, .oud IM'l.h tawfly lQ"tIl .•• 'he "_.1' of 
lanh aawfly 15ft_ tBtl e .. tllllal •• 1.'.&1111 eal •• 17. tlh. au'.r .1 
odl, land ,1\.\ ••• '.1»4 .Uh,1" Iltlbgl 14.,. .. or 11-. 
11,l.J'Yu, tke .ff.lt.,* p*ft.1tt .. ... 'l1e a_�r .f •• wf'l7 birr" 
t.ka' co.talui .1 'her ".,181u l� or II •• 1&" __ , �M the 
auAutl" .f '''17 18rr&. t.tU'lt were "pM"aelU •• 1t1 1t'MDIII 1�1&1'. 



i.IM tea.. 'he _lM" .t 13.J"YM tiMt ye". &tt"t_ wi til 
�, the _�lM ... of ap'PM'ft'ly ,U ••• 8" lflu)'yae. ,be au' ... • t .",wtlF la1'\talt \h." .... e 4 •• 4 fro. m.1Hell&1ut.. ..... . 1 • •• 
• _hud,oal ttaltA€fl'. prek'4J>8, eM. , UI1 �. _'be,. fit _wfly 
larvae tbat �d dh�' fro 'WID� cumit ••• 
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'181& A 

a...J. •• • f � IawtlJ' J.aIoftl .saNtl ... - 1951 
....... ., "hi'll 81.'1ie' .f ...... _ 

....,. .11 .- 17 I 19 S6 f .s " JaG 0 ,. 19 0 ., 
".ltod •• 11 U 1. ft .s , " 1t2 • 1S , 0 11 
h1tOl'& 17 18 U 1. tI f 1 " ItO • lit » • 21 
hM.·. C .... , 13 , 1. n ., 0 " 31 • 29 • 
.... llaM . ..... 11 , 11 1M IS , • 22 J2 0 , • 12 1.S 
... 1 .... ··1" .... , 'Jlt S t 1.1'. lOD 

� 
• ., as as .  o · . , , 0 11 

........ " ... .  - , • 11 I •.•• lIO 1 2 22 a .. , • • 11 
. ... , J U •• P. 1. " 1 • 1. lit 0 , • • ., ....... I 1 .. LP. " 11 , , ,. 10 0 It , • , 
... .... , I 16 LJI'. HO " • 1 23 -. 0 , • • , 
.. , ....... " ? ill I.P. fS " 1 1 , 18 0 I • • a 
...... )Z 23 ,. ad. lIO • .. 1 27 2!1 0 ., 11 • II -,,4111 wilt. as ,. , f.'. 111 1it- e • • 8 • l' J '  • ,, '  Au, _  1. ". " 2 , .s It 61 1 ;  , I " 
1at. 1de - ., 2 1 11 11 1 11 0: " 17 
, .... -J � lit " 1 0 11 n If , 1 1 , 



atAlIW .'.h' . ..... 
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2. , ••• , '_I O�, • ..,lllt>r, Wilt .. 'ill"" (Ds. ) 
"" 

v. !llblll 

(a) Pl'\tl�\t ••• 

1. 1,,1, aew lat.,tati... 01 tile fO'r •• , 'A' _'.I'ptl� 
&Pr-arfMl 1. _.'''-''''8'''' "Mi'alt., _, i. utI.e ,,.1.,.1a __ 
lr4ftl\M )l'Opulatlou 6uaatlMlK t. ,.U... J" tat •• taU." 
Mcnlnu 'a \h. Moo • •  laJt UK _' U6\'l.ad the »la W1'd,t ••• ll
eftW...,�lt Po ...... t. 'he w:ta.l,._Il.it "0,. •• , 1i:.......... litH. tlWlA_ 
lNrt'!til. •• t. ,.,a.lril.\l .. , 1a i ••• a1'''' 1'IlM'." ,_t ,,'h-
.... ,.n. Vult •• .,. h ' ... ., .. , .. ,. a _r. vI4 • ." .. _ .. , ••• 
1. 1952. 

la .Olltlt ...... '.r. �_1 tou. wee -'." ., 'W�1'. ptp1_ 
"'w.. ••••• LAk. ?U:t4 \h. I_'h" • •  , -11. lal.' .. the Md1 '0. 
OD'd'S.. ' .... U7 nft .,.,.Ultl17 or cut1lple,.l¥ 4efolt�'e4 lt7 t� 
tv •• ' tent •• '.'PI ll.... lfh. _'it .. yel" ,.rolb.'i •• GOA",", 1. 
'pt. " _ aM. J. ". • •  11. I.'. Mr. ,  _, ta \ArM aepan,k 10h1 
..... 1. 'pe. ) d4 4, .. ,.. U -' 16. 1.1'. _r. N' __ ..... 
t.1le -. 'Qd. ,_� t.ekl. � ,. -,..,lu ad U . . ...... I'�J17 v._ 
•• epl ••• l.y 4.toUa'_ 1. 'h ... ..  eu. 1na \fllU __ � �. ao .. tll 
,. V .... tm4 ft,' t. PI.JM7 .,..-_ win oalr licht17 •• f�lta'e'. 
1M lat." .t". � 'he lltc wk1t •• ell.cf'fW ... -.k 'oJ'�' 1. 
\bt vhl,.�.l� 'or.a' I ••• rye waa .... ". aa4 Go�l" .17 4efo11.'.& 
aU 4H14 ... the.. it ......... a,.".m-'�lI' 320 M"'" 1a 
'H'. 1� q4 1,). \p. 1'. ..... 8. t.,. .r. 

'flit" ""'l" l:at.,taU •• I"H.HAHL 'a 1,4, .. .. 1110d I. Ita ni '.aM11 LUte ••• timM4 \0 4ull.M, ., it ft_ ,'Ill _ •• lac 
lip' to ........ t. t1.tolia�l_ at th. ""hen ex\JId!\l .f ttt. 
t .laM. Ildt .t ta:. Wlrudpec u.. lat •• ,.U •• }tJ'ft1oulF 
repol" '" .. , qa .... l 1m' h�,* tu.. al •• •• at ...... .. 
tIlhl'.. Tho arb d'fN'aA '-11,. Lake ... , ... ,,.,ly ',folt-.W 1. 
1950, ho .... e,., lMk .f alr 'byel ,... .. _, .. a � ., 'Jal. 
__ 1. 19J1. 
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Iall •• 11e.it.,..1 of illls tI, ... , w. _ _  " da. al. fII .. 
\kll tol1ovlq poiai. 1a sft .... a.t.n [,Ia1to_ ill 19511 Ol!)t4" 
�. :1_.1., the $udl1Q,dtt rl)�' li •• fl"ft ( Iec. 'Sf '1'. 5, 
11:8. 6. I • .  ? _1". ).  I.eo _ Jeane,. u4 fel't tl"'17. ,.. 
ooll.tiO"$ WJ"IJ Md. t. ,h.. 'Iortb,\'fm tll.trict .r �Uci�t tae 
at 2."el" x.u. a4 ihe eU.fol' Ma" 8�.",a �di .. 0& tbe 
Kwto.J.'n .. :a. .... 1Na4art. 

1a _.tra1 !albtebe", .. the fonlt 'nt ..... J1411ar 
laorwtt 1& .......... �.1a'IT.q ._11 ., ...... 1 1., •• ,.·\1._ 
apP •• " _  fo .. tbe t1r8' 'i •• , la tk� "totati7 .t "_�J'. )_4 
81.4 LU •• u4 north-tJ,*t! \ of PriMe A1\.I"\ la;Uo.ti Park; It 
al .. (\\_1'.1_4 '0 MViWit.l1 •• tolla._ ,opl.:r .01'''' of 11R.1lJ'a. 
'Chie _ .. '- fJ;:r�p4) .. lt_o. 'of ... lat •• tattoal � � tM 
bed_lac .f .other t«'!''''":.era.l .tln-•• 010'.,.,. I' ........ llq the 
... tha' •• 'V . .. ely ,.t'1. It'" _at ot the pG"lar .. It of S ...... 
• \oh.148 ,.twe.,.. 1,,0 ,U! l�. 

A .. U ttd' •• 'aU ... of tht. in!! .. ' 'tJt\, I'Mor4M ,,1o .. tb. 
Bo. I It«hVlllJ' ao�-.ad of Prl .. e A,lbfl:.rt JaUOl!&&1 �. Ifb.. 
bd.,t .. ti  •• C !YYffretl put • •  f tlv • •• U.... Popl� ..... t. 
'h. v •• , half ., •• • '1 _4 ,1\. .:>1"\1\.\1'." ,'tI.dt • ., ef _.o. 10. 
\P, " , 1'.'. 2&. 1 . 2&4. Mr • •  11'. 11«htl1 to .un'.,.,. 4.f.l1a'd. 
t. ue. 2'. '}i' 51. I'C" 21 au .... 1. '" $I . .... 26, '1.tat 
_ ... 4.t�1l.UC';Jl VM 11,;ht. leYe,.. t1.r.U.tle .� 1 . ..  , 
eatt halt of .... "�, 'p. 57 • •  ae. 27. W.2B4 Mr. .. t., 1 ...... 
WI" oellectK 1 . ..... �*' aM 10. 'p . .5,. rre. 1. w., .... Mr. 1. 
PI's..e A1 ..... \ BaU !))'uJ.1 Paft, _, .. 4eto1t.,t1n i • .  *1\. pepl ... 
".,. 01itM:nM. 

Ja tke 11ot.1\7 or I.capr, aRt Sleel Lak •• \he t ..... , , .. , 
.a\�!71l1u •••• 7.17 ,.to11a'''' peak" . t:d .1 W )O,lar ttl the 
u •• � .. the a�l'n u4 lid 00 ... take. ShU tab , 11d 
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tu, ..... ....... Mk... Wi \lila 'hl. ar... " Yd" ,.f"lia\t •• 
".VI'e4 a�r" .t Appl •• _ ta .... . 16. 22 ... 26. \p. ', . ..... 9. 
tI.,M .'1'. , south .f 11 ... 1M. t • •••• ., ,. 36, 'P, 62, .., •• 10. 
v.,1"4 ., • •  ven .t au ... Lake 1 . .... I'. 2- Ad . 2,. tp. 6f. 
,... 1i ad .... :JO. tf). '2. rc" 11. It,. '"' Mr . ... qat ., 
8 .. _ Lak. Sa ..... t., 12. 1). 2,. 2- Idl4 �. 'lh 61. ,. •• 11, 
aa4 ..... ?, 11. 11. 1'. '0 ... )I. " . 'I, 'I •• 11. w.lI' 
..... Mo4.,ak ,.lolhill .. .. _, .. ta ..... 22, t), t-, '-" 
26. t1. " ,  "'. " •• 41 " .  tp.. 61. 1'8 • •  10, W. " Mr. !a tu 



�.Ital __ fit tu __ 'M'we. C .... :Lake, 0.1' __ J.ke. Ilet LIk' 
!iad J*,wp". take, 'efoltaUn .... ' 11,_' ,," \" eaty o ..... loul 
'1"'.. IIhewtJlF ,.,.,U&1 4.folia'1 ••• 

!he tat.$tatt •• Berth of �la.lra, tl.... .. ... 1' ... 1a 19,0, 
••• U._' '** '''.11.., . ... 1 ....... '7 .. ' ."tltrely. _, •• YM .. 
..,14,.... of 'hM"l8ft 8"'.'"'. ft. lAq. A,lpe. tor\l'lx. 'ahilll 
•• aAIIHM (Wlk. ) waf a�t al •• la tM, '" SM u4 
appear. , . ... . audae •• II11Ch •• tolt�tlft .a thfl: 'ftHt ta' 
... '.111111.... hv... ,.to11.".. ..ev1"M in tit. ea.t lilalt .f au. l� • •  �. ,a, 1',.. 1'1. v.1rt Mr. tid 1. the v •• , hall ., 
.... 1. t,. 54. J'ftf!!. 1'_ ,,'.3ft .1'. A U.,k' ,. .. .. 8ht. { 

lal •• tat.l0. p"n'tdl.' in IHfh 12, l' qd lb., \'P. f4, _ •• 17 
aad, •••• '. "I u4 18. tp. S�*, .. ce. 16, . ,..� .'1'. 

la ... d17 t. �Fe4i.' ae �l'a'.11 .. po •• t�l. \he pro-.\l. 
,�'.a' of inf • •  tations ca. \be '..,81"1t, of ,.'.11atl .. 1. 19$2 • 

.. ... , sun." was _t, ta the tall ot 1" 1. VId.'. ?Of!lt\1' wa. 
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Tbe .ea ' •• a N.r. tor _, waa •• ,,-,. ab • ., • •  aNal. 
!'h. tlnt we. of .., waa _*.a _ u.a.dv_1V Jaeavr 
ralaa ., .... . e" ott •• t '" ____ 1 1'1' •• 1,1.'1 •• 
,,1as tAe •••• 4 aad. tOU"til ••••• !be 11&7 pHelpliaU. •• 
ft. l' per .. , Ml .. ..... 1 .  

� .. '11".' we. ot .1._ ... - 17'  o.el aid 481'1." 
V ... " ld  ..... " ,tn ".late« u..�t the _.ta wt. , _ 
_ ._p,s.. .of • I .. 4a7. en4 1.as JUM 11 .  !be _aD -�J' 
u.,. ••••• • _ 4.'. bel_ aora.l. ,. •• l,ltaU •• l. UW 
tl •• ' aid 1 •• ' ••• _ 01 J.,. .aa al»v • •• 1'JIal -...t 'i t_ 
,.tal to. 'M _ .. '" .a. 13 p •• • eat 1Ml .. aoral . 

TIle _0 __ .,.r.t .. tor J1I1J' ••• cmlJ 0.",0, .  _1_ 
.. Nal . Altoye e ... 1 � • ••  ".a oeovN4 1 . ... ... . 
_.lB. llllJ' t .... 30. , ... l,ttaU •• in the 11 •• t belt .f 
i1l11 wa a 'btl_ uNa! ., ablUl4aat ralafall C'DI'1a, .. 
1 •• ' 'M ••• t. b.Ib' tb8 total t • •  , per ... , a_ •• 
DO....al. 

OOll41tlcm. wo. f.lrl, . t.'b18 tel" •• t of Aupa' wt 
clVlll1 1M 18 .• t ._ •• ••• 'be . ...... .... " 1.. aD4 
11 •• "ted ,,14.11. !be .... " .. ,..\va to. tM _nth 
__ .... 1 .  h .. l,I.'10. _tU Aup.' 15 ._ �.,. _1 .. 
nos.a1 J. h1u the . .. ..... _, .... .. , ... tlel •• t -. .al .. .. lIOlltbll to tal .bo .... a " pep •• t .lett.t ... ,._ , . 

the ... 11 p •• ' of kp\uihl' was ,-.raUJ a\Umf ... 
w ... with 1 .. __ 81pl.ta"_. A._' Ie" ..... 10 , •• 
ato,. ... ... a pa.... 1D 1'.,14 ••••••• 10., br1DC1ft, eaow 
aDd 1" ... ,........ the tt .. , kWIB. t ••• t .ecvN4 lap''''. 11. ...". ..... Ud 1.. , • .,....... peltala'" 
_'11 VIe .. ., the .. tb. !be __ ,-.. ... -. . ..  _ 
1". _1_ • .-.1 · -.ad .. ,.tal ,ftclp1'.'10 • •  a. 11 "I' 
•• n a ... ..... 1. 

file __ " ... n'un tor tbe .bo18 ..... .. . 
• � . 'o'al , ... lp1t8tl_ ... U per ••• t 1Ml_ llol'lllf11 . � ... .. 81f .. til ,,1t)) aNYa a� ..,. ...... . 
.tv. aa4 ."11' •• "" b,a4 . •  1Jo •• � • .,..t pr • •  lplt.,I_. C ool  
.. .  he ,.  1a �. _4 lUll ..... 81_ 4"'U'l .f .. .. ala 
..... aM •• l.a78. barft.t1q. fIu.Oh or ,be • ."p ft • •  tlU 
1 . ... tlel48 "hell __ ._ lu44 ... �. a, ... t _ 
aept •• bet. 10 an4 pN" •• te4 lvthep Ja".atla,� 
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Ca) Tt.e ot Papa,lon. 
, .... dUpau.., 4e.,10_a' of laMb. a •• t17 ' lar ... . ' 

t __ aallroaa 50, ..... t.l.11 •• rl, 18 1911 . !be tir e' 
P'lJ& ... to'Ud Sa ....... .x.Sne. .Il .ar 18. h_ 
t.nt ... u. _ .. ..... of ,.,.. pr • •• nt at 4Ut .... ' 
4a-.a ill .. _ppla, .a. o'Dtala_ ., tile taMl.tl •• • t 
.0 .... · .• 11 • •  ted 1a the Go .. en a ... l1B, •• pe,,""ot_ . 
1M •• .-pl .. .... take. t .. •  ,. 11 to J •• 11 • .  !be 
,. ••• , of pupa. 1a ••• h aaaple 1. 11".. lD '.-le I .  
'a'bl& I .  reI' _.t ,.patlon 1a ••• _ oo11 •• W4 a t  .be 

•• 11 ... 4 Doa_ 

If 
.. 
10 
1. 
15 
1.. 

f.. . .. t 
''P •• 

o 
u . a  
11 
41.8 
" .'1 
'1& 

J 

1 RilU e  

(,-) 0 ... _ SutpUDlh . 
!'u ••• at 80 ... a HIIPl • • •• •  Mti'lM ot tol1owlal 

....... 1B 1a.Jtcb. ••• '11 popula'lou t .... ,." to J... _ . .... 84y-tal... tAe eo_OD. aN taiJ!l1 ••••••  llt1. to • •  
,.104 ot '" '0 t, .... .. tka in the taU . dvlD, "biob. 
tiae the pOp\llal1oa ..... 1... t.lI'17 co •• tot . h'oa tM 
U. th. _008 1. to� . ......... .an,. ta.to,.. aN •• tty. 
In ..... "" U. popul. .. tlOft a84 ,. ..  .,. _t kava ,qual 
.tt •• ,. boa ,.au 'e ,-.... Thl. In.o'' ... ... e .... 01' 1ftw 
*- ,.pula'loll .. tlata 1M' -, -&1'11 .. .. .. .. .... . 
e.u. 'b7 tbt ut .... varta'Dl11t, 1. tile .... &t eoooona 
toa_ 111 a .. le a  tak_ .troll th. __ ••••• 1'11,* (ADa. 
If •• h. apt _ \lpa. tab. l"') tfNa4 tbat •• __ , .t Y&I'18-
..,111. _.ap4 tl'O_ ,. .. t. ,. ••• •• •  4111 •• tnll 1'18 •• to plaoo . !De td.aa varlald. l1'1 SaeNa ••• , . ..... � 
... � • •  tba' .N .... aUf t • •• t1M .. ... ,.,.1. ",_ 
.1 a tbe 11111 t. of .. atand .. 4 ...... the ___ ot ... pl •• �' Pl1uk •• 1eU1a'" to "e B •••• ..., to detla. the 
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__ population of aD aNa would 1nvo l"G U. $r.d la)OUl' 
outaUe the bo1mda of praetlelllU l,-,ty . 

the toll_lnl 4a ta we" cOl1 •• te4 1ft an at.t9.,t t. 
41 •• oye. It d1ebl_t1 •• of ooooona ••• a. y.plol. 
ben.ath the eN_ .f .. a1Dll e t .. arluJk a • •  , has llee. 
abo.o to 1M to .. a luger aHa . '.fbe •• 11e.tlo11 a.nd analTal • 
• t tbe 4at. _fl. ae.tpet! to ebow tbe .ela t.lon D .... eD tbe 
l'l1.lIIber .f .0 .... ,.r ... 18 ard the lotati •• tilt the aampl.e 
with "PM to the caNl_1 dIHoUooal cp.rt •• aM the 
dll t.u�.· tl'Om the tpak ot �e t .... 1t a"ell N lat loallb1,. 
exl.te4. 

Wi th tnt, lntent, tbr.. 'a_,..ok tn •• • e "  Ml •• ' .. 
1D tb$, aa1bca4 10, . The t r  ••• •• " about 40 t •• , b1 p, 
oo-4oa1nanta, .. with •• 11-ct ••• lopM 8""n,.. a •• atc ' ibe 
crown or b •• I ,  ..,1. aN" • •  e re  "ed _. tl:le lPOurd. a. 
shown 1ft Flppe 1 .  kelt .ampl. UN .... 8.1 z l' 1M •• 
with 8' 8rt ... apo of ._ aqua" f�u�t. &aoh • ..,1. c.-
81at84 or aU the cocoon. feum in the .. .. wi tMn " uragle 
sample afta ,* '181'11. a. Ii y.. the n\lllbfu' ot .. ... 
•• Uec ted.  I n  sample . tn_ �. I II 

Tbe aetbott _ed .. ._pa. umle. tN_ 1 .a. rowd to 
be too laltorlou aDd t. pr •• au.n or other work ton_ • 
"&Ie tn tb& .1.. of tbe a.stp1e aNa to r.... thl labOur. 
fte .... pl •. area. \lade. be • •  II IUd III •• 1' • ... ,I .... 
wltb .. �t ••• a:Na fit 18 .,a" lA.... the ' ,.-.ple Ute •• 
". _ _  pkIM out .a a1»w. in F�. 1 ex .. ,t. ,t01' .  the 41tt .... 
eu. 11l ..... 1. 81 .. ..  tba' tbe � .e .. e 11 at:UIplaa taken 
.l.rag the Une of •• h oardinal di ••• tten. !M .. bel' 01 
eo.,one p.. Rmple 1. 1:1 •• 0 1D Ta14. • •  

Pl-_ the a_va 4a'. -' .eu .... ot ... 00_ "l" 
.... 1., tbe a tan4ari ... rt" tlcm , ad Qe .... rt1.1 •• t of 
¥art.bill t7 . e" •• 1eula ted .toP e.oh 'H.. !be .ta tl.U •• 
•• I'e .  

Sa.,le .. an S\an4aJ'd Co-eff181$.t 
, ADI. •• , b!llUoe 1' 1.m!b.1,1,tl 

!'Ne I 1 .... ft. 41 .t .'.- II •• 
free I I  1. .- iD. 14 .0& 11.H 19,.-
, ... II I 18 If .. 11 .11 1.11 , ..• 
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Fi gure 1 .  M� t hod of sampling to de te rmine the 
d i st ribut ion o r  c oc oons bene ath the 
c rown ot the tre e . 
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� ;:i �.bl. 3. .!iwabi6r ot 0(;U,ooa8 per _quare too, aa%Qple UDder lib. oro\tD, 01 Tfte I .. 

CaldiDal 
D:l,_�OD o-l=1 �'�1! 1'=-_:.5 26,5-141 . B"'S,i i2,i-G 1,1..,&8,' IVai::!! • .  

I 109 ea �4 68 10 11 80 16 311 
B .1 -. S' 19 aa 18 .. . . .11 
I ,. :18 70 "3 3.t - '8 89 W lte ..: • dB .I ."  xi if ; ui - .. . ·if· · ·  .. · II · IN 

� 

.'0 ... pl. �.R. ,t M�u.. cache. 
1 , ... III 11' .  I. . •  ;Is 1 M . • • _ k ] 0 " 

h1tl. • •  IUlfiber � ctOeoOft. per 16 aqua" 1_h s .. ple 'GDd •.• t·be .,..tm ; o.t 
.,.... II aD4 ".... 1 11 .  

Dl.talae from tNnk 1 ..  lnobtt-a 
Card . 
�k· 9:i �8 B:-Y 1.·18 Ie-a !2:24. at:� J§:�a �H H:!2 J�;t, tt::M4 � I't 

zql .li. 11 21 aa 6 11 •. 33 18 e " 0 111 
B 12 · ., 111 21 30 40 11 , II 0 0 0 801 
3 ft· lS • 9 ., , , • 8 4 I ' 11  

Hi: dI tI it :  II :  :H II .I II :  II d' it II: : tfI : 
Eq' !H 10 1( • 18 9 0 fW 

I fN 13 16 1 6 6 14 3 
S I la l' a 38 11 0 12' 

&: :i:I II:: H :-::::II: : : 11 : :  :it II 

13 • 
9 a 
5 5 

lI : d : 
11 8 1M 

, .. �Ofi 
10 • 14,3 

it ::  g:� .ttt: 



Tbe _�. yulald.l1t,. 1a ... le .1.. 1. .,par.tl" 
pP'i�allJ «\ttl: to tbe -.11 If",,.le ana .  Hlu ( 1" _  o1t. ) 
tOlUd \bat Ute ",.""la_111" Gould be re.!h." bJ' taltt.a, 
lar,. aampl... f. te., tibia rlflr tbe ,"_.t d'-' .. 
... 1. : .... !Ne I __ ,.1'- t. :r._ .-.1 • •  IM. IJf 
We .,WIN tilot _.ta .. aN'h Po. ,.. •• II .. III all the .. .,lea la' •• h eaft1Dd 41ft_t1_ .... p"l_ to 
&lY8 1.'0_ •• 91 •• tUl�·b, "".,"ftftt1g .  -.11., .,.. .. .,. 

' 1 .13 ...... f •• ' '.p _11 tit... !be toll_be d_'l,tle. 
..... �.a .al •• 1atel • 

. - � 

_pl. . ..... 1'''aN Co-ern..hat 
AMa sampl •• ..a »e'da ti8. { of  

i Jut iii I • j e '1£&._1;&,. 
ttne I I • ,.tt. 1 • SB.3 10,.4 81 •• 
�. II 1 . 31  " .. " 111.1 48.3 .8.'1$ 
TH. III 1 .al • .. " 131.0 1'.' la •• 
Th ••• �lpre • •  000t�. P11_' • •• ,_ .. t. 

!be .1.Ul .... � the 61tte .... 'be'_. the mIlIb_ 
of ...... ... . a.pl •• tak •• � tae t-.. • •  Mbal 
4lnGtUlna .. _ •• M4 __ analFal. ot va-lu... fb.e data 
..... . 'aDdaN1 .... 1q eh •• � tile -'-1 �but' .t 
e.e ... '*-& ,.. ._ dlft.U.1l ot __ wee: , __ v..' 
--.. of ....... ,.. aqua.. t •• t (Yald. a-A) " fbi. oa1-
ftlatl •• fit •• rt .. _ ,... *-•• t ll" •• 1 • •  �1.e4 1l'l 
'._1. I-B. the .utiaU •• __ that tbe 4ttt ...... 1a 
the _bett ol eo.one ,. .. *CI1I8H toot t •• the hft1Dal 
41 ... U.u aN •• , .1pltle.U,. dltt .... ' . 

1'be ttpr.. ,'.en 1a TalA.. J _4 • .,peu to ltd1-
.ate tblll t . title n ... r .  ot .o .. oaa ,. • .,.,,.. ,..s. •• 
4 ....... 1 . ... 1 • •  '.ea Ir_ .. ... et tM tft. 
t"al'd the pel!"lpb •• , ot  .. . ..-a ,.oJ •• ,to.. the 411te ... 
••• la the �r oJ' 0"."" 1 • .-p16a __ a a t  
41ne ... at 41.' ... ts .t� ... tRDk tor -..a II aM. III (<<fab1. .) ••• t.... lJJ aDal,..l, ot 'V ... l._ . .,. 
bloulatloaa ( �.bl. ') e._ tat tile ditten-_. are DOt .1pUl ••• ,. 

"he p ••• lb111,,. that the 81p1fl0 •• e .t tAe 
dltter.aee Mt __ the a_bar of _.ooaa ., aurereat 
cu..tan.. .4 _. ob.... \J7 the _11 .1.. aat lUp 
",art.bill tJ ot tbe luul,l . . ... ... tned b,. ....,tas ,_ 
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Table 5 .  Analysi s of variane e for differene e i n  n�b er 
of e ooone in f our diree t i onal sample s .  

A. Average numbe r  e oe oons per s4luare foot . 
Tree 110. 

Diree t i on 1 1 1  1 1 1  Sum 

I 48.5 162. 115 . 5  326 
S 49. 5  68. 2  107. 3 225 

.« -I 37. 4  150.8 78.8 267 
W Jl. 6 124.� 11�!j 221.6  

Sum 167. 0  505.5  417. 1  1089:6 

:B. Anal;rsi s of var iane e of average number of ..coeoons per 

Soure e of Degree s of 
Variation Yreedom 

Trees 2 
Diree t ions 3 
Irror 6 
Total 11 

� x2 � 120, 739. 18 
' x  � l" 98, 935. 68  

Sum of Mean 
!tJuares S.uare 

15 , 412. 24 7 . 706. 12 
1. 716.51 572. 17 
4.674. 25 229. 13 

21, 803.5 

� s�ua.re 'rees - 114, 347 . 92 � 98, 935 . 68 = 15 . 412. 24 
i "  Direeti ons - 100 , 652. 19 - 98, 935. 68 = ll716.51 '- It Total = 120 , 739. 18 ;.. 98, 935.68 = 21. �03. 5 

..L. 
9. 89 
0.-

213 

Aver¥..e 

108. 7 
75. 0  
89. 0  
20.� 

� = 90.8 
N = 12. 

stuare 

Standard 
Error 

2'2.91 

Table 6. Analysis of variane e for the differene e in number of 
e oe oons between samples varying in thei r  dis tane e 
from the trunk of the tree. 

Soure e of Degrees of 
V!ri&t l on lrledom 
Samples 7 
D i stane e from 

Trunk 11  
Irror 27. 
Total 95 

Sum of Mean 

§gulre! Sluare 
105 . 73 15. 1 

335 . 44 30. 49 
12. 335. 46 160. 2 
12 . 776. 63 

...L. 
0. -

0.-

Standard 
Jrror 

12. 66% 



.... 1 • •  �. ea. d�tloa 1Dt. , ... b ..... lba .. Ilk 
atd ·he t •• , ha tbI tWDk and t.- two teet ,_ lhe 
, •• l,Il(U" ot _ ero_ pNJ.c t1_. Tl1e .... le . t' .. .",.... 1 we". also ..... . f.14e '-.1 61y •• tM .... ., 
ootOOlUl SA eub. aNlip .ad Sa 'the ual,..1. . ._ oal ... 
la'lem or vvloo. 1. lll\UbaJl>laed 1. {'able ,·a. � 
-be. of 00000Bl tOtUd be .aen the t� an4 t _  1'"' 
hos t.lwi tftllk wal t .UD1 .. _. dlnUleant1r ' t.  Vie 
OM per •• at 1 ••• 1 »  poea'... � tlJe n'Wlbw of .0 .... 
tOWld out .... tM two .toot dlataAee • 

.,.bl. ,. Ana1781. ot •• ,.1& n •• tor ,be dUl ••• n .. i! 1D 
".2' of •• OOGn. be tw •• n _pl.. h.ken troll 
the t.l'\mk to t •• t •• , .Di1 _ampl • •  � two 
I •• ' to ' b.  pe.1'.17. 

A. _'be. of 0 .. 0." per omp1 • •  

D10'ano. 

21� 

�.;tliL �l1�·::L ,rJ;:°;;it:;:;: 
� ." 181 18 III , U It 19 it 'I· 'f) II •• it .. BII 
- 88S 181 Sit _, III 91 801 lee 1M 1.3 101. 1M 868t 
... 
a " 106.' 
B. Anal1a18 or •• l"1 .... . 

hue. ot De ...... ot 
V",a,lU �!! , liP 10.E.. � · 

'OI.a ... f'r.. 1 
fruDk 

1m it 

!b U • ,fi\t J j. l D '.1 f Mil 

AMtbe. t ..... 'ba' _,. af't' •• ' the 41_b1.,10 • •  t 
l_peh ••• f17 __ oem. .tthib • ". t. the alt. 01.... A 
_.beSt of iWo-aquar .. t •• t •• .,1 • .,..."'\ .. e" lo •• t.d .... 
tamuaok 1 • •  aoh ot � d t. 01 • •••• ••• erlbftd 1ft -r.ttle 1. 
-tabl. 8 .ow. the a.ffN3e 1l1UII'Ht. ot 8o't.'lld ••• oeM pep ..,1. 
tba t •• 1". t� 1ft ... h. 11 t. .1 ••• •  



'fabla 8. ICN.M efUUtGDa .-1' ... 8,U ... -1"oot .... 1. in 
d1ft.Hat .I t • •  1 ...... . 

alt. 

,!l.2! 
Ral1"a4 A 

B 
C 
n 

lirperi " I 
ON.ell B (417) 

10 1' .6 
I 3'.3 
t .18.0 3 a., 
I 69.0 

I 131.' 

1' .01 9 •• � 
15.H t1._ 
11 .11 VI.4� 

, .• eo.� 
I'." so._ 
&S.40 40._ 

!be .mall n�b.r of aampl •• and thelr, b11b V&71._111'1 
dNa ftot ,oNi t ameb c ontido •• In .. . �.1 ._ 0'( tbe __ 
r:m.s\leJl fI4 eMOo •• ,. . ..  .ple em dltt.ftfit ,I t... the 41ff
..... .  ia alll8t.Ud .f "a.la1l111t,. aH lnt .... '1q and 111sht 
'Dear .tut.w. .t1147. 
(0 )  •• tllftl C_ vol .  

fM nb_rND.u,n . 1  t_tlon or uPOh _wtll' ••• oona 
mak •• it 41ft!n!t: to aa •••• tbe .ttle1 0M7 of the. _tural 
•• '"1 t •• tor. attNt! .. th_. the .. natval', eontnl ta.
••• ••• to call.. bish _"tall., '- • •• eons ot , IIv.l7 sener
aU_, at 1e •• t when lanb 'allt1, 1. a t  or Ma. the .tbHak lawl. iNt ••• ( fp" _ _  • Btlt. lee . 19&1) • __ , • •  that 98.1 ,. ... ent _ptal1t7 caD cecur ...... eo ••••• • 1 .out ..... lng 
the .tt.eU v. 1 .... 1 popul.tloa U. followlna gene .. tiol" 

'fa"l. " 11.'a tbe • .."..1 coft'"l tac t.... t._ .... 
• avy_ 1. tAe Prinee A1MI"t a.... 9be pel .. '1v. ,,&1 •• • t 
the control achteYe4 ttJ .. ek t •• ,oJ!' 1. exp .. 8 ... 14 •• a per
• •  ntase or tae total -bel' ot ,,_ . 000 __ .xud. .... . ' flae 
4a k .... obtaihed '" e._.lDg the •• 1',," •• cootia tbe t ••• u
INlate 111 t be  _ •• tmd.r .....,. •• k tP.88 aDd "pant!., t _ 
__ "ftll laM POll" acc$NUlI ,. the e .ue ot th"ir f. ... th�. 
Co ••• _ Uta t had be •• r •••• t17 killed, bJ blp w. t ... 1.'1el. (_t_lo .. d) •• 14 .. 8117 ... He •• U ••• hut e14 .. .... 0 .. 
kill_ by tb,i. taetor bad to be pl. ..... la the • .t ••• UM .... 
... ,.,..,._ Coll.etl_ of ." OCIIUI •• N ". ill the R.l1 .... 
leg 111 the app1q am tall ot- Itll IlD4 a t  the A1pp.-t DoS 1. 
the tall. 



A eell •• tlen Of' 1800 l0un4 •••••• 1184. In _, . 1951, 
aDA nUttd 'Ui4ar ex,erlaeatal .eUtl_ 1a the ltaia ... 
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Figure 3 .  Emergence of larch sawfly adult s during 
the summer of 1951 at two bogs near Prince Albe rt . 
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Figure 5 .  Imergenoe o f  la rc h  aawf ly 8�ul t s  trom ccc o on s pla nted a t  dif f erent depths 
in the Rai lroad Bog, Pr inc e A l b ert . 
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1530 fUld 163\1 OO\U!" ht"- Thre. i.lapel's tv.. "" J'leoOP4.d 
top each oag. , al l  from t n.  ._ d epth but lee ated on 
thre. aidt UI  at the 03ge . 'rt�, • •  v_rep s" l l  t etftpera tu .... fel" 
each of the tbre. deptna "as . alculat$d bJ averaging t he 
nine r.,opda tor \ba t d epth. ft18 a".r.8� t •• per_tuN a 
tor e a ch d epth w eI". plot te« a pi na' d ate to ahow the re
lation ot a ol 1  teeperawn to the a "era!e d at e  o t  t 1,1'8' 
&4ult •• eps .. .  a t  . aeh 4 *J,lth " 1 gur. &) . U81 �  tn. 4".1'
age temperature. tel" .ach ."18 , 81.ila r  tempe.tlU". eur v • •  
•• ". 41"8 •• to _ow tn. 8011 t empet'*'ature. a Dd 4.t. of tir a t  
•• pge.e t01'* �ulch eap bdlv14uall 1 { Flg\1:rG ... A-tlj . 

Th.i'. e  figur e .  a bow t ha t  \be 1&rob •• wt11 Can .\lce • • •  -
tully .omple te I t .  p oa t-41apau •• 4e"elopment at ,.,per.tuNs 
,"low 5OQ¥. At tbl one and tbft.e 1Mh depth a, .be" J"ad1ant 
beat1nc baa a ,,"¥loUnGed e tte.t, tlpat •• 1",8110 8 oocune4 
in oas • • • be" U18 8 01 1  t ..... t.U:rtUI were relat ively hi atull* 
in t he  aoMdnl\ ' ba n  In tho . . ..  here lntena ra4 1ant he.tIIl! 
•• uMd the atternt)on temperatv.. to b e  hlSluu·. 

The 8011 tellp.rat� ov .... . uag • •  t tma t  the rat. of 
poa t-41a pauaa d ••• lopment 1n lapeh a110 1  larvae 1 .  a a ao .... 
iated w1th 'eaperlltur.. !be bPeald.ag of 4iapaua., ho ••• ap, 
doe. not .,.'u" to " .-t iPelf go.,errua4 bf � .  tae tw .  Al"'" 
th_ill a •• 1"'t&ln mlnlaum ,em,.h_.. 's probab11 ne •••• ar, 
to break 41*1*\18 . .. the tac t tbat the t otal nuraber of a 4ul te 
_ ... ,iq an4 th. nUllb.r of larvae pea1nlng 1n. a1apau. .  III t 
the eM of tbe a� " •• 1'. not 81,nl:t lunt17 .tUt erent a t  
the · thr •• depth l, ••• pl t. the 41 ftenu. :I..n �atu" , 
indio .t • •  tba t .pping am __ r tap8fi.tup • •  M Dot control 
the bnald.llI of' l arYal 418,.. . . TheNtore t� G ontPOlllng 
taet .. 1. prtlbaD17 e lther ge. t1c or a Olll .nyU.a.natal 
etreet on tb8 pr e-41apau •• larvae . 

( G )  A4ul t Ifecund! t7 and. Longe vi tJ .  
7he toll o.b • •  1"'".t10N "I'. _de to obt a i n  pJ"e-11alna!'J' 1nro�t on on the 1.nlt11 of a dult lif. Uld tM 

rwmbep of • g8 l a 14  b:r Iareb IUIl.fiJl' f •• le " .  

Pive eaga • •  1 tit 41_na1o_ of :; .x 2 J: I t •• t •• 1*. 
e outruc tful . Tn. top and _d • •  of tbe •• oag • • • ere 8 cMe.d 
and tbe bottom was elo •• d 81 a cloth al • •  ve .  A .-al le r  
cloiA alee"e ••• •• t in on • •  14e ot the e .. p ..  koh ••. g. 
waa pla •• 4 over a sInal_ .... a.k • •  f!l411n, a n4 tbe "t tom 
ale eve tled t1 ..... 1,. F.l;ure I ahow. a e.g. in pOS i ti on 
oo".r1ns \uaraok _�11nl .. 

A 81D&1. newl'-.".S.4 temale laroh a aw!11 adult waa 
put 1n e ach o q. and lett there unt11 1t d ad .  The I1lBoer 
of dar. i t  11YH ud the number ot ess- found on M$1mll 
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I t  further wor k  al ens the •• line" 1 .  planned tbe pPOoedure 81&o.'1t be .edifle d  -1 pHVld1na larger cag •• , 
80 that the" would be 1 ••• d1.rre .. no. be tw •• ll the environ
Mnt In the oas. and out 814 . ,  ani d e t ... 1nlns tb.� lite 
.pan and tecund! '7 of adult 8 under variou8 oontNl1ea 
oon41 tlou .  

"able le . 'eOUntU tl and lonpvl t7 ot Gaged 
.adult. 1n tb8 Ral1l"oad hg. 

Date • •  1 IG. 10. .t �Iu.t.r.-
_ rpd Mult. Clu.atera Adul t 

June 89 
lull' 1. .. I 

.. 10 
• l' 
• n 

Aug. 1 

'fotal 

Standard 
'De viat.ioA 
C ..... ttlcl.nt 
of ",a 1'1.-
bl1 i t7  

I 
3'" 
J 
I 
a 
• 
4 

l' 

--

--

(a) Ov1posltlon. 

0 hilt 
& 
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10 
9 
8 
I 

11 
r , d '  

til 

-.-

--

"[I , 

1 . 5  
I .' 
1 .0 
4 . 5  
4.0 
1 .5 
3.0 

5.4 

1 . 9' 

87 . 9  

10. 0., 
EU-Ltls1 

'19 
111 
11' 
1M 
1" 
114 
15e 

914 

--

--

laroh Awt17 

Igg .... AVti\r. 
Mul tt,  .L1te 

S2!' 

�.5 5.0 
50. 3  4 . '1  
6B.6 6. 6 
6' . 0  1 . 6  
'1$.5 1.0 
1'1 . 0  4. 0 
38.0 3.0 

51 .8 5 . 8  

••• �6 1 .16 
j r' 

'5 .1 4S.5 
, 'i1 

� t1Ht ••• .lu.ter8 11\ th. R.l1l'Oad BOS in 1t51 
.8" ......... �hm. 1'1. on that d.ate onl, 15 8&g eluatcu-. 

... 

oot44 be tourKt in OM hev or ••• robins_ At w .. k11 inter
yale tp_ JulJ S t o  IS a eolle .tion 01' 80 egg olua tel'a w ·a·s 
_a. trOll the Railroa d Bo8 to de'emlne the mlIBbel' or - • •• 
per el •• t.e. throughout tbe H a aOD. On Aup. t .. _lJ a1, x  
888 e lue' ••• eow" b. tD'tn'd 1n OM hour of . eareh1nc and ItO 
.ggl w,,;roe looated. at t •• \hia date .  Eaeh weekl,l ._pl. of' 
e Sf! elue tera .... examined ol oa. ll aDd tbe nua'bel" fit 8ssa 
and the lenlth fit tbe powtna *oot on whleh the 8 g_ .e" 
d5p08 1 ted .a. Neol"4.4.. 'f'h.e.. l".eo�._ aft aumaar1a.. 1n 
flable 1'. 
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fabi. 1'1. 

nate 

. , 
J'ml. 2'1 
3\117 " 

.. U 
" 19 
,. II 

AUB_ I 
.. 

Coll.,ti ona 

• Of 

N o .  at 
C lua tera 

2S 
60 
60 iO 
" 

• 

of 

. , 

laNh aawfly egg • • 

iIIt bbi Avopa, • 
Total Ho. Bgga �."1_l 
B.a �. Lellith 

Clu,t·r .. 'e· � 
884 11 .4 a.o 
91'1 ltl.3 81 . '  
'6' 1'1.3 89.0 tlO 18.' )i 13. '  

10M SI.' •• 9 
188 fl'_' 44 .8 

• !II , 
A correla tten oo-ettlelent of 0.969 wa • •  alcul a ted top 

� • •• la tlel1 or tbe alUSber (tf e gs a  P I"  oltt a t.r t o  the 
a .... ,. l.llIth fit tbe 'eNina} abcot on dltreNDt 4ate • •  

Chang. . 1n tbe ."l1t of ov! p.81 t 10n through, the ae.aon 
.0" •• CON." 'OJ ob _rrus tbPi •• • e141 the JI1ilIlbe. or n •• 
• ,a; e lUa'el'8 .,,.uinS on tbl t�lnal abeot. or fl". 
tamar.ok •• odling. ln the Railroad Sog_ !he tot al �.. or 
abo oi, on tbe •• tl". tr.e • •  as SM, of wb1eh lit. or 38.i 
per oent , bad a aa 1 aU en 'the 4vlng 19&1 . 

When tbe •• cb •• na tions weN begu.D 1t w.a totmd that It 
.. _ Dot pe • •  lbl. t o  loca te e s,i 01u 8 tep • •  a ae cn a a  they • ••• 
lald wIthout .peftdmg an !Jap .. o tle al amount or t1_ �d 
labou.. TMHtoH. the o lua te  ... . en pecorded .btn . th. tip 
OD "bieh the,. •••• laid be ga", to (\Ivl in the obine t.pi. t1e 
aann.�. !'be t1 _ at whieh thi e  e\U"l tftg 'b8C1l111 occurs 
w1 th1D a �e. d87. atter the aua are 1&14 . 

Bach clua 'e • ••• given .. nUmbered ta, art.r tbe 0 .. 0.1' 
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of e8p ed t he  lenstk II t �  . boot bad Men ".oPelad . " • •• 
4ata ue eU1U!U'lzM __ dat •• ira " .. 'tile 18 . 1'1 ..... . 1110t •• t • •  
the ourve. ot •• a8onal .ctivi t, in oYip •• Itlora '07 plottifta 
the data • •  ,."onta ... ot tbe total li.tUHU' of .,s:- a4 
eluate.a agelD., date . fbe •• •  vlpo.lt taD  OupV • •  olo • •  ly 
approxbla te tbe ebape of tbe Nit-ural .ulul' _.rpne. ol'UtYe 
tD. tbe Railroad Do. (Figure J)  1t a ll.wan .. I. _4. tor the 
lag 111 o b  •• ro",inc the • •  clue tera and the p O  •• 1ll! 1!t, ot a 
preovlpoa ltlon pel"l" . 
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1.118_ ft". anal ,. ... tor cu>rl'81atlve t _14ena l. . .  On _. 
-..1. of 111 1Ml yldual ......... n t. the Cu.� ... ttl.1.Di .t 
..... latl •• • a. 0.464 . eonl14epably 1... then tbe 
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.... eat ... of the total kia. toll to &1 •• • •  e ••• al d l .Vlbuti . •• 
cun. (Plpre 10) .h1oh coUld lte e.pared to a1mlla,. • •  v •• 
top adult ......... at! '11M ot ov,1po.l t1_. 'fb.e ai.llul,,. 
of torm of b a41iJlt .arp • •  and o vl�l tton ,. tten. ba a  
alreadJ 'bean _ntlon.d . Y. pa ttern .r batalna ...... 1 • •  
the other ourv • •  In It a bimodal 4 1a'.I})ut1 0& � la ••• t_ 
taU tba t toU... the peaQ of the other .. v ••• 

('b) I.enal D ... 10.-"t. , ', . The !D •• •  tIS. tlon of larval devele.- nt to the 11eU 
nl.. the probl_ et aampl1rlg tJle l&,...,al population without 
dla tvb1ac the M tval condi t1.rul. Int __ tle on t_ 
inatal' c.mpoai t.1on of t;he lar.al . pop11latlon t�aMut the 
...... in d.etinite a .. a. " • •  deaired. 4fha tMa. eal.1MU0I1 
_tbod ....... .. at u • •  tul. t.11' th1. pup... . . 

In the a _up of 1961 aft e xp.pian' " • •  d.slsnect te 
obia1a iDlor_ tioD on tbe b • •  , 'fIq of eOlle. tIn, ha •• f.o. 
the lana). pepula '16n of .. slllSl. we_ and handling tra.. to 
.... '.1. the lna t .. eoaapo ad. ttOfl ot tt. popUlat1ec. tbe d1sv1-
but10a ot t.aa. 4", be.ath the b • • ••• 1ft" •• tl._t_ by 
a.tUna 0\1 t •• rle. of wood aDd eot toa tr.ss 0011 •• tl., �q. 
In .aeh or tbe cUIPdlnal 411"o.t1011. :._ the trtuUt or the 
Ree . ..h .8Pl • •  ot tN.Js waS , tl- x 1 " · aM was d lvldM 
lnto t1'v • •• 11M tlng '.qa . a.eb with an aHa of two .,ua ... 
t •• t. P1 ...... 11 abn_ the .erl • •  of trqa _8Math .. 
__ .. ck tHe. 
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Figure 10 . Number of larva e ha tching on sample tre e s  
in t he Rai lroad Bog duri ng the summer of 
1951 plot ted as percentage s of the total 
number of larvae ha tching . 







( !BeetloD 3 . ( b »  aleo teed on newly bA tebAld 1ar"84h 
On Augus t 14 a number of tre • •  1. the Ra11road and 

C"' •• 11 hg. ..re be a  teD, aruI tbe larva. ,  both dead aDd 
ali ",e. .e.. count.. . At the Railroad 'los: 13 tn_. 71elded 
413 larva. , 19 .7  p �  _ .t ot' wlllch wtn:�. dea4, bat only a 
••• 7 t •• from eU...... . At the ant •• 11 8ol I trea. 
71.1484 171 lan •• , 64 .1 per .ent. ot .hleb. • •  " .ea4, 
"eel, III fit_ cU.. ... . .  D • •  pl t. the pr •• &1.o • •  ot 4.1 ••••• 
1a the Cnt •• l l  80, .and 1 t a  near all.e ne e  1. tAe Ial1 ... 4 BOI, 1I"� 1." ••• 00.,1. ted "eve1opaent and cocooned in tbe 
Cnt •• ll Boa. 

Table 11 . .er'al1" or leva. durinl the tirat five d.,. 
att ... hateh1na_ 

Ul . , 

l!It! Blteh 'to� Llrva"l !It.bed le!! oint Mortal!. 

J'ul,. 9 3 0 
.. 11 147 10.:1 
.. 13 II 17.8 
.. 1 6  101 14.6 
" 18 88 11.' 
" 11 IZ ·88 .1 
" 13 81 ,; , '.4.7 
" 1'1 Ii� 1' . '  
.. �l IN 89.4 
Alll£. 3 N 16.' , 

Total 961 1« . . 3 
• UI • •  • , . 

5 .  , 'DIIRlua. 

Larva. of t he I_reb •• wf11 ,enerally ra. 1n 1n di.pau.a 
in tbe 0"0011 tor onl, • singl. wink.. A o •• taiD nWlber, 
ho .. ve., do no t  tn ••• ce a t  thi s Um. wt ••• 1n 1n 41apauM 
top a ••• OM lI!nt •• or perhaps lOllia.. The maaber of lear. 
that la rch a •• t1,. 18 "a. r._1n 1n d tapau •• l a urdenown. On 
the _al . or la'OoratOP7 Marinla a t  tNt Por • •  ' Iruuto t 
LaboratopY , Wlnnlpeg, 1 t  appeal"'1 tba t the DWI!'b •• of lal"vaut 
"_la1ns In diapaue. Arter al l  _.r,an.. 1 8  coatpl. ted 
differs tPGE lear to 7 ••• 10 tbe •• me bog . 



I n  I'll the -.be" of la rva. re. ining 1n d1apau .8 
artier adult _.rprtCHt waa eo.pl. ted. in tbe boS- around 
'r1Me Albert appeaHa bilh. Tnl . eonclu. lon wae reached 
wh.. t_ ItO'.. under tbe I'll, tural cH'lterlenoe eag.. ( ••• 
a.O tl'OD C .' . ( a» )  .as enabu"d tor I 1 v inl G oeoon ... 'aale 
I .  ..ho.. tbe number of lapvae In proloDaei dlapau.. a a a 
pe�.Dta8. of ,_ ._ of ,he nlUlber o f  cut'WIrpd adu.lts , 
cappA pa ..... l t e . ,  and 41apau.. 3".. . The t1,ve 81 Veil 
tor tbe 'atlroa. Bel l. aupported ., the p.r •• n�a!. ot 
proloag84 41apau.. larvae � ootoon. used in tbe t.� 
era .... , • .Jr;,eF1_nt ( ••• S..,t1on C .1. (b» "bieb 18 a l  •• 
alven In Table 18. 

eN' •• ll Sol 14. Ball"oa4 80, ea )  la,uft1 
emergen.. 1& (b) -r .. pentun 
eap. 1111 

5'1.0 

I • 

The " .... in! "80,,4. top eoooon. col1eo t«t tH. tbe •• 
two bosa 1n tbe tall of 1910 .ere exaa1ned and tbe p.r • •  nt
as- of lana. "_ln1q in 4lapuae a t t .... eUler_noe wa. 
OV •• ft. e alculated .  the " •• \11t .  1Ut N  4 . G  pel" • •  l1 t  til pro
longed dla pau •• 1'r_ tbe Cn, ... l l  Bo, aid 1&. '1 per .ent 
t ••• tl» Ral1Na4 Sol£- B. 8q1&_ t 10D . an b e  ott.red. fOIl 
.,.. .. d ltt ... _ ••• 

I n  11m. .. . oll.otieD of t ... sbl,.-rv_d Clooooa. was 
mad. 1n a t t  • .,t to d e .ra1 •• U. nllUlbe. or 7-r. that a 
l ana ., "_lD 1n 41apau •• _4er labo •••• " .... lal eon-
41 t1 ons. 'lp8 aN k1l:ti _4. to 8.xpand tht. program to 
iDel •• •• mperrl80DII ot deg. .  of grol_p4 41.pau.. 1n 
ov4u"'.lnten4 _ coona .a ".11 .a tbe ftwlltb.r ot 7 •••• a l arva 
., 1"' ••• 113 1. 41ap& ••• 8l'1d tbl ultl. t. survival in bot.h labora tor, am fl.1tt-reared G 080 .. . 

2·45 



"'QA.L � lt1l 
PBQl&."'t JJO. liM �l" 

( la • ....,.1'&,1.. wl'h t.aMra..,- fit 
,. ... , '8 __ 1.., . ... , .. ) 
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( .) �a1 ReO'la. 

( 1 )  oAftU'.',l �d&J 

A. laO'OI. ... 10. 
B. l.ite 1I1.,orr 

(U)  TaIItm"MI �U! •• 
le' -
_4 ... 
3ft ... 
� -
fth • 

,:u.s.) IJ.BIII ,. IRs "'MIII'I 
(�) � aeeu.-iAp 
' e) A4\ll' Rearlnaal 

(4) &sa ReQ>1qa 

o .  neaerlptloa. OeClUMa.e G4 l.alti \8 of L. .&1 .. 
1. 1M I. 

C a, l)umptloa 
(0; Oe�. 

ta) %) .... 1'U_ 

, ") OOO":;:l1lJUM 
C o )  i!al!tl'. 

(a) haon.,t'a 

(It) OO.lUJ'HI1Oe 

( 0) Dablk 
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ta) h80.rl,,'" 
Ud ,oaolU1PttAce 

(e) BaltUn, 

D. 1l."Ul'9 _4 �$l:iIt ot lnjV7 
:at �. :r ..... . , .,. larlueaee Tlaa 

laoll ••• of a. P1 .... 

AI " 91  iMat.\U " _, 
,. 11M 
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A, iatl!jMjW 
a.o.u., tb.. lertU ttl .. OUftUlloat.4 .. u_ -" tO\ll4 HrUI 

ta �h.  l"OP- of whit. apJW'ltt , ,up d .. ' .... ) 'f..... flu 
41iROVU'J' 11M __ " .. •  tatt ot tao , .... , •• � LaMa",". 
�woa. .me *07 tfen --wsriaa nn-__ t.a ---.- ......... 
and Hal,ok, 'vial t).a ..... of It''. ....& l' ... tel, ,., a 
Ma'lould.p mllY be, .... \M ..... ..... _, ... ....... ; .. no\-
rot 1a 1\e boll'" • eo-o.pe.'i •• :pI'O�'" .. Sal'''.'''. tad. • •  w, 
sma � at. � MU&I _Mia .... 1.aa1 � .. Sa , • •  ,. .... of 
1901. 1\ .. 1f1'.W tJiat. 1J:t.e �_ of ,. t.uetJ\ .. �1J' ,. 
,.,.uU.lalU'I' ot � l� IooleQ Uid'. IleU-1t at *' of 1_ Nat.1 .. ,. I'OO\-Ma 1.11 • .a.. " .. :fa*ol..., LaMatel7. 
0 .... _ •• 11 � ..,0" will \Nt ..ria .. .. ... .. Je." .. 11" 
J'da'0l'7 " haW:,. of ,. u..., ...... _4 .-.' ot \M soanltial 
....... tao._ 1af1l&8MiaI w a.i. .... of 'l1e iueft u4 ..apaaa 
\eeha1quea. . . 

A, firll' 1)10 1ueClt. .. tata'iy(4r 1M.,1t184 .. IDWlII ap . ... 
•• eUHqU$Dt.1J lMea �, _, .., _,. .. '1. 1)1"",1_ a' Ottawa, 
•• � p'"- •• G. ) .. 14eatlft __ . ..  enau .... .. -..w. .. 
� ... nuet t .. � oou .... t ... .. lieu. �� .. 
areulap t..- .. to a4ul.t. .... 'ee ...... ftlU,J ._�, ,.,.. _Yo 
___ ...... t .. l.u"rU .. e4tI1,. tna ..,.. C.,.._ ... with 
,laUe ..... COll� ,.. VIe ..... of w!id.M ."ftM au 'hi SA.'Ui •• '1 _ _  " "lJ.altle. 

I. WI . ..... 
tao teWl. ... Ute A1awr, ia nm ...... thI.a ia ' •• , pa1"U.r. 

M 1- popalaU .. aa4 tae bald.\8 of ,_ ill ... , ... paJ'\17 .. __ •• 
--- bu, •• )'ft, b_ a� is aHili.taU, nulq 1 .... �. 
AU ·  ..... ta .. Ut • •  ,.co Dye beG .ea. .... 1a ,_ 11014 'J 
.1'iUea1 _1_tJAa at ... � .,.. or WId .. . pft .. art ... .. 
"nee _ . ...... '*'. 

, ... 
Cenua _� _"8 Mea a'teIp'" is ft&J"1a& fill ..... of 'M 

iDHet .  80M fit thea aD" _�. a_yer . .. _tnl of 
.... 41t.J .. '-...... GOIIA1U .. ..  aftila'-1e t.a ,. lio14 "laC 
... put. ...... u4 1\ I» talt 'Uta, __ Wo t ..... 87 tie .,., 
iIIpo ... ,. MpMleU, sa ... laftal. ..... fit X. '" ... . -
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c .. ) � � 
� _** ., rHl'1as Weft triM. 'Jl:le ....... . eft an "WI 

.. naatu1 .a the,. .... %li)' . &daptabl.O ,. tiel.4 � U .. OJ' llOt 
.1d.�1. tor tHq ... t ob •• n&t.1on (Jf the .peG�. 

( 1 ,  ilf!"" ebA AlMa- .000 .. Ua, .. . "',. ue4 �,. hek au Skdft.r (liDO; art1t101al _.1_ w�a prep� ana. pevec in ,-, ..... ala, •• 
Yanoua ""1nf4VfJ wen btfttlllo.4 1&,. the .1 ..... . IN' 414 ... 11 ... 1-. 
couP "'. ·ekaap lat . . ... H41q �J .'.b. .. ..  eP'U_. OM 
lJt.a\ :i.Ji8iu lana Pl4P&te4. w-.e'Yc " ,. UM. G. __ .t.1. ,,. .owrla IUl4 M\ll.4a wu pmaleu ia ... , ... ''''*'. talat,f ....... 
pl. "'.81.,. oonc1.aaaUoa &ad u M ••• of _'"U,_ th. 
�'ve • ..., MV . ... ...,..,114. t-. ,:be lB. of M1I'Y1ftl. til 
.. ,... _«. i' ,..un. .. lAeautr ,... of a. _ .. ia ,_ lieU 
'tibia .. � � n .... )l. tv \he ao ... , . ..... 1at1_ of ,at 
l.an'M ea4 a4\l1.'. lit ... ".'UJIIaatloa of __ apM,ea. 

250 

til.) 1aIdmIu IIIDI- 'fbi • •• t.hH ..... ... .. 1a�.' �, .t 
�, , • •  aoenalll .. beU. •• • f I. IiII1II. ,. I"OO'-rot ia -u.,. 
8pl\lM. It iIl ... l ... tautetri.Jla lu't'a. 8 .. ii'iitna ... owa , .. 1'1_ 
11& roe'. to ._ &S.O "''1'' 'Ha .... ...... ,� ana 6ft, � , 
.... Ita ••• tu � 1 .... 8 an lialt . ...... .. .u NO' 
c •• natla fit w...e ,,"1afms1a ftdU., �'le w1�' apia 41.., 
thea tNa .... tM Ma. O1wlo1lld,.J al . ...... \1le ,..a..ill',. of 
lOtfH8 ot ., .. SO .... au. _ ... ob.aft1oa1 iajUJ. TIle .. � ell.' .... 
the UH of "tftutWl'1aa- tor me hbwl'1 a'.q . ...... 1"" •• ., 
be Yal __ 1. tw tile ,."... orlliW.ll , .. , .... au a : .... et 
.... l'1pU_ ot" 'ecAal ... " aa4 "a\l1-. wlU be fte .... . 

It .. hopei to .... ..., _ .... ',. , .. hU, . .. -..1v4 . ..  .,..... 
fit roet-I'Ot'lac tI.t.1t&le tl'01I tM 1acl.1ou. ft8 _Nl �ve 
reqtd.:Nt evtaoe lltuW." .. , Wi" 1.1000 ...... 1. �4et 01 ,. 
pOl"Uoa of tJ... :lOOt '0 'e laol... W'ta fl __ lralt. ltla4. all 
lao1_. w.:a __ to tho MUl_ 111.,. la� ....... \. � 
the 10ft. oN} to .... _laoaia. A lQp. .. t lr'  • •  _ .. sa .'1! 
.'8r11e water .... ,la ... on tlw .Ut uct (10ft"'. file ...uti .. 'l_ 
ot tAla "Otal';:I .. __ cietl3 _.G� wltJl tobe ' Be  _ uUlO4 Of 
CO"tU,'Ut'J tih� lawa.. 

1_ - ll1U'tU ;14tft .la ... ualv hG* at .. ai •• of ta. alit. 
014 .,fttOe ftl.ia wu alOft .... _ ... w1th 'M la, •• _. Of aea11q 
1a .... 1Nn ad alit. Bo .... u. -uaa lMl .. ... ,0,-' .. 'lf1l1* 
� resu H\ll.4 ... taJvl- ,. tU luft oa.uM ,t t • ..,...1:1 .•• 
tH apl411. aM l' -'114 aft _iM .. the \uk of 'll. ntJ\. 
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Lulu ttee .. ___ 11 ... \DIlU' 'ibte _�. bl1t tt ."'�1J • ..a 
aft .. ..  .,'1.. thU •• YftU'1eci .. -.14 ... ...... . -.1' \M 
na1a ..,er. 

Iml - A SII&l.l quaUt, or laol1a .. ....... t. 'I. Naja .. tlW 
aUtUD, Oooktl4 uMU' 10 IN. ,� t •• lO �  . .... nRl'_ 
� .,.,.4 at1eq .. cQOlbc. 1tQ .. .. . '1 •• to .... ,.,.. .. . 

'urtnUUH,. 1t cU.d Jil,ot Ml4 UA � am, aNd .. lam .a« ... ..u 
Bet 'be eONl1teul!1 .. .,'1 •• ,.. as Janas, .. .... ' .... 1 ... . 
but rov d1M�4. aA4 ... bef'Clft. IIeU.lA: ....... __ .... r. 

h'4 ... �1J; lISOH .� .e,.. , ... ,..-, UlDI el4 l.afta1. ... 18 *1& 
weft st_k � wlth w,-..' .  li�lU.1i alae. '" .. tau ..... _-.1 .. 
awl the �adel' .... 1*1. � Hhft. 1IINl4 quof47 � .... 
ill. a.,er • 

• td1 . ... So't'ea lAtrft;.ft weH tftUfUftd. uiq ,. halt ,..., _eU d1ppH 
ill � a.u. fU14 4l'i.It . .. a ,. "_ • Col. .... ..... , the 
.aU be1al ... 40_ vita HUSftOl . ...... 1.... .. .... p • .., tau .... 
fI'lIt trca udw _ .-u. ,..- 1II .... _.weaell '"" 414 .. , • ..n ••• 
Otte .ant"d. KG _ul4 ... t0ua4 _Au tIM alLeUa. 
IiJl - 1. OKal' ... o .. Ub • _re ...... 1fI .$Vial to ... .. a 4ov.er , , 
walllut . _ella ... _ili.... ... __ .ala'_ 1M" • __ • \laa 
n., at488 ,"_tel .. . YIIl avtu.. ftJ.a PMtlJ .... .... ., ...... 
fit .... '181 ... ,. tao 19M. fM,. _" ti.n&U ... � leat 
thalMl ... ,. hat . .... )Nl.a.ti-. 4IIl4: ,1'M11d ... ... t • ... 
l.anae. .,.., __ Up' 1a .. 11M .... baa" .. a p� u wit. 
*- pea • •  �t It_ daM til • ., .D4 • _-* • __ ...... , 
_ .. t.a .. .... to __ plate .. __ � __ .., ta. -'4 .hel..l.M. 
1.'bS.a � 1\ pau1111e te .... " lfMl • .., late , ... n..t4 111 .. ..,,, • 
... 1U.. TM � Of • •  1.1.-" .. t.u....& .. ia \M plftl$U .�u. !a 1.....- (n.c.1) ... llUl1H4 .. all .. 
oae _MI . .... 11.... Ilo ..w  .. te .. .a. *_ •• u.. 
CUl) ItUiII II. " .. I .... k liD IMll petrh U.-'I 
.. �e4 U 1� eaa:beatQl'8 ... .... VOUe4 -"41" wm ... 
..... ,. M14 lartu. C ...... _ . ... a.1t ... . .ua wUl 'a fM. 

(ll) bIal ltUlW. 
P1.tpM l\S'!e ...... ... aiulu Wl� ..,.. tifft.ut, ,..,,4111. 

tJaeJ aft len ill � pUfllll • .u.. • . ...... .. . ,taI.aM t.a 



""laI .... lllifU. la aU eute ..,. .... .,. u ;;2eUJ JaN .. 
_,.� ,.tt_, NUl u.. *01. lttu.tirt4 -'. ·M1at �_ .. - • 

..... oal7 ,up_ IIUu raaued 1a Hal •• •• lla ... I'I .. ed l' 
.. �U'l. to obtab th. lenpJl or .. pllJU pvl04. 1a 1 •• lt '8 pliQ.Ul(J' to 8'" ott tbe ••• of \M pt&pal .ell 8U til_ to aM1 1t ,,�iitl Hae Wua,. ... , .urial .... .. I •• ot. Tap.". 

,.; ..... !atllll· 
M1altdl _. ,...· nelet p� •• u • •  ,. "a41�. fttq 

� 'be he14 b JelJ.J .1-. _ 1101., GO" . 'HY1� ' •• Iael t1M 
aft ... avaUabl. t. t.... Oep� a41tlta "lIMtt ua4 •• 
a1:Id.1t'Qi' ecmIlt.l_. 

(4, !II Bad .. 
... � t.a .. 111114 e "poa'," .,. o.,tV" .. 111'-

w111 -t .. ..  _I. -"_ .. GIl 'baI'k _ IlO1A IO'\OB. 0. . ..  
hatcAM on .... llHl-. No .� •• bit. _. aUieft4 1& l'_rlJ1a 
'ill. lal"tU aft_ -'Puc. 

it. W! !Yi'D liM 
AIWlmag. •• kUa aret .-ill .� . ... aHfti'n ... tat 

�I' H ,oft.., "� ' .. OIl ...... . 'fa ..... ftOorCe4 • 

•• • on ..... • 1'14 ... 18 _1'aJl.ab1e .. tlL. 1 __ .t,1_ , .. 1_ 
",ui.n4 III -. •• , ca •• • a\l'IMly &nUlale.l .t. oeetJ'Ollaltl. 
f�.U lnMC\u'1 �1_. ......1', 11 ot ta .ap p�tJ •• Q' 
-"tlve adUlts ..... ..  lUtJ'lCHl nqu .. t.J'e' f. 1a�'1oa 
nap( tl'Q& II .. It _,.. _\1\ .. flftnae of U.I .,. PR 
•• ( .. 18 I i .  



Uti '�O#i�l'l_ boflJ'd. ftd .sMllq ... U:\Il.' 
Cou. .. 'lou 1961 

<il"1�1 tlcl1 ."t�11l& Date .0. Dap 
i!M lei 11 . 

Jt.\l.f lit . .  ,�. 11 II 
Jtall ao At.i&. ao n I; 
ZulJ n Aq. 11 81 

.r�1 21 At.,. It '. 
1\&17 as .... If .. 

lul, 38 Au,_ ., .. 

lul, 13 .i.q. til II 

11llJ 11 O.,t. , .. 
ltllJ fIl s." . , • 

A.q. l' S.,,,. , II 

A\ac. 17 S.,,,. , • 
I .. ug. l' $.". l' • 

Aul. l' .." .  1" as 

Aq. I � .. , If 

Aq. , lept. , 10 

....... , ... " .  peftCII 11.1 ..,. 
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Seven Sal _" tU.IOY..- 1A \he tlcU aa4 ,.., ,.....u.Hl .. .... nee 
., 19 .... ,. tor bato�, _».dl:bloas to. thla ,flI'104 � a. 4_ U 
wl'11. t11.. othel" _.. . �lr 'ate of OYipoaltl8f1 ... ...... . t " ,. 
Il" �nattl.. , . ..... tlaa, tluty l"8qub.a .'"' ... ... "''''kiaI .... .. t_ ODe. prottu •• 4 1ft • .,'1"11;1. rue 1'1& ... 'tM be'll1tatl ... 
,.1"104 at ti,'bout uae ..... u. TlUlt ,01"106 t.'t«n pro"ll .. 0 ....... . 
'a'p'';'j.'l1Da''w tt�11f�tUl'' QJl4 Aua1ti.tJ 00&41" 08.8. !lle tin, ... 
_" ti.aM'Veftcl la "  tl&4 _ lul, ,,  .1\4 '_ 1 .. , .. � ' l'*. 
i.nU •• \l_ �tA' CJ'flJ)o&i'\toa tlu.s pl.Jl •• , ., 1 ... ,. t ... VIiI 
tMaiaaiftl or Jul.J to a14 .... \IWlt. i( 

aoU •• tiGH, ... 1. __ fteld. 11,,'11 •• " *' tlle l ..... al. ..... 
luu aOout one ,..,.. Fl'IiNI '" ooU.ecUou eel sr."'&1 .... sa 
fable 1 tl.' uu.itar 1.U"fU .ba\O b. -.., ... Ie,...... AlI __ 
1n �bl.. 11. .  pupaU_ .,..-17 N .... '1M toll .. _ lalJ eat �tf w1'fiA .dalU ........ 1 . .... ' OJ' fh .. , .... 1:'. 

Varlou 1lll%"Yal 1M"" hay • ••• take rr. tM b. .. , . .., ..... 
AM •• uoaal ,. ... 1_. tJ'Oa ee.rq apnq (M,. 14t11l) �., '0 
."'J.' .  un,ll lat. taU (0. •• 16\&) . M:td' • •  ft bee no", •• ' tzoa \he 4uft aa4 t .. 1ftIP8l. oel1& 4'a.l't.aa .. ... ...... 81 
peri.ob. »0 pup ... MY. been 41acO'f«tH either 1 . ..  .,riq 01" t.u ..... , aJ.� lU. wtal' 1 .... (pe ppel .... ) M.1' • •• 
t .... ae la'e as Ufl.bv l.'�, at�1" ,he poa4 la4 __ . t� tor 
a Hek. • .. obeenatlou hllN- tbat the 1i41&1 .. 8114 jut_ ....... 
• f til. lAnal toa .,. ","-.bui)t u.4 t..bat •• iUeet .. _ .. Sa __ oIll, 
b t»H '_�. 

. 

'fJ3e lftl!"'nA ",e.la_1" ill th. tie... ot 'ihe IlOat. ft8 eAol •• 
of JUbuna'lc 11ta tor \b. a4ul .. 1s .till Wloel't&1a. Mlalu _ya 
__ to..- troll ,.,al • .u. 18 ..,1,. apriQ. lacU.-'iac ,., • _ 
_ , oyen1ntc.:r .. .... tue .4al. taat ....... NMia .. wlVda tus.. ,...al oeUa. Tb1a oMena\l_ i8 • ..,� _,. tao tut t-t ... 

,1ipU we ... toual 1& tii_ lleU b.ten u .. ..,Ul 'fan. Il) ... 
eU.i_tal tAft ,..1bl11'1 of ._ 1uen ... e.,d ... tmq U __ 
,.,al ..... 
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»a_ Bo. of *0. " i'upM to . late  ••• 

tDII i . .  " �JIf! !aU ... I!MI., . ..... 
May 1&41 &1 
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1._ 16-50 11 
h17 l..J.,fi S .111lJ 16-al 8.l. 
Aq. 1 ... 11 • 
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•• M 
I4.M Aq.lf-It 

let 1-11 , Iap.l ... 
on. 1. 

, ..... adult.. hro" .4) NI01'e4 t� PQl\1 •• n. 
9 .... p"JU ��Ur r. ..... t ... tact,,, . pv.pal eell. 
, .. loeaM4 R 41.' at ....... 

As UHIl 1a ... a!m'o _ .. 10, ... .. tit. _, ... r .. ,.. ,.,.1 
..ne. t .. ... tu."'fta'. 18 ,Its Iutl. "''''1'. ..., : .t , •• 
_r.no • ., .. ". __ aft1 ...... br enlflt1a1 0.41" __ .. 1t 
.. ueea8IU'Y to OQlJ'I .-. _ .. J'M4 tn." A-lac wJa1,* • ...aft 

I 
J 

11 
I 

t 
• 

.... atlun«. JiMeftbel_. 1t ., be aolMl t _ __ ai:al.a . 
, ..... 'raul ..... t". eU'l7 puJU) , . ..  r •• t .. au Ai. __ • 

wllU. tlIoa. tJrfa 1.� ,.. ., reab wlth1a the pupal •• 1.l4 4.-1n, 
.. ldat.l' lI01'ltba, � sa '" .,�1q. 'fM l� of ,he fUJAl 
",,04 ia .'ill .... , _, it ..... ... l"elatiYel7 Athol't u bdl_'" 
"1 'I8 .. 1e U • 

.. adul'. appenu.U, 11.1' • •  � .. ,... !her a" prese' 
u """,u-e 8414t_ .., Ililt-l\llJ. lwdlv1a, �. telln1q -.. tr t. 
O't'1poalt at leu' laJ' lvlJ 1.'. au ....... to 41. ott tt,. �, 1.' ('falale 111 ) u n • •  11I1le ...... 'fa"le 11) . 





Jdj' 41;1;. 
. lu1, lath 
JulJ 20th 
JlUi �r4.. . 
lul.)" I.e.-ill 
:l ull S1� 
JW.1 � 
J.� OO�A 
lul, !itA 
JulJ � 
lul.1 3lat 
AUS_ 16ta. 

-
, 

11 
It..e 

I 
a.
n .. 

" 
AtmAJ(nner _t.ud) 
... 
a_ 
noaa 

Ui • 

JiIlf9JFl 
._.,.4 �. m 
4'84 ..,t. ". 
41_ hp'� I .... 
tiM n... SJo& 
41e. Set'- 1'* 
4id Aq. l,f\ll 
4i.4 On. lt� at1U U'f1l\s 1»0. ... 
4�' J'lIlr ala, 
4tM 0.\. 1 .. 
.1_ o.t. �tth 
"UM $.,t. ,til 

" ... Dedr1ptian. 04cwtrellce and Babits of 
• "I.,. .. .  . "_ 

B4toauae of the app_t'ent iJJJa1lu1t,1 Ul ._ .... aM .'N.'._ ., 
the land ot liae6D _p. ud me'a.. ., . (AD� ltS3) . .. 
atteapt 18 bes.q Jat. to d1ilOO"� -J'lltUl.oailal OlUQ"a ... n.'1. '" 
whie. t.he, ., " it.tifte" 1li fiB. 11.14. Tne heed. •• t 1' . ......... . 
• ,l_e1e. lind 'Lke �041 ot t.be lanu � « lDalela pH __ _  fI 
l::Ieen .'WUH � t1p;.Mt.. "o.':'y .,..,1ae:aa of .lb.. l&.rfae or 
II'Lgltl. wi,,. Du ••• -.4 tWit'. __ lJit1l weft 1.' ••• 1,", rRa 
'tae !lmit!.'lson1u lmttltut1cc, We3h1naton, n.c • •  U.S.A. ffi\eD t' ... 
• ,.el •• hay. b .. a 31m41e4 .. 4 t1aurt4 a H,., will lM __ G ..... • 

1 - 8. 111 
(.) neacriptloa. 

'ftI.tt •• ilta. 8) '8 ...., wki'., l.6u.' •• oval, BOJI1rii.iBa 
�Up\1, 1n4en"' . one 81ft. Tll.e ." .... leaptl 18 J.II a.lI. 
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( b)OOc:u:l1NnCe. 
J!:l@a aN uutt&ll1 found �ned in a nlcl1. 01" ... ok 1:a the 

root-ccllftl' or at tlltt bue or l"OO'. U1l4er � Auff. ifhe7 aft rea6111 
'dsible too t$b.. Jl.ak84 .,. �ef<:p" .n �Mft.1"N. " 611'''. 

(.) :o.�or1ptlft. 
'1'he _� l.an'a ( tis_ a) , • .hOJl lA-18 •• a, 1.,_ It 1. a 

fIIOl'Jewbnt cresue�,'t-.bape4f ore_�t., leal-. .... , wl:t-' .. ...... 
Wom1 ntU. l'be MtQ" '8 ftMJUMJiOal q4 .. t. ....... .... \111'..-
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pl1o ... on the eonal. a.,e.,. • atd-aWOId.al .... , . .... I. pata. 
4i,.uMter than tht thora.'. or .&Udal .epn.u. 3� aft llJl'l"' . ... 
hl!'ll leD« Nld stiff. S,1"01 •• Il'M oon8p1ouo_ . uaultU"-b1tOPWll', 
l:a�lu(!:1n.'l oue thOrae1. tilld eipt aWomlul.. 0.. ,au or oo(tlll 1. 
, .. sut ; thev � 010.011 &Pill- to � tJ'OJitel ed,u.. ill ,. -_ 
plane as the _11 . en.-a •• "r.t.� •• -.mY. 

;., , 
tanu aN WJWtllJ to� 1». 1m. bfuok and al-8 •• O • .h1_ 1«110:r of' tohG root-ooUar atul at the belaera of ti4e reot.. of 'the boat. 

!t:uaW ., M foun4 turt._:1" Olli on roo,.. Larfal t\UU1ola It" tc� 
t'roa tho reainwa .�ation � \he �t. 

1h. anal ... ot the 1Mect Oft\\SOS tU 4taa. to tM hoat . 
as.. Qa&&e 18 oau." by the bo� alB« \he '�l_ lA)PeJ'. 
Al.� lfU"Val tv.mtw ., .run alOll4 the roots 1ad1 •• � .. lt. It 
,",eNSae 1& shna t'o� � .JI&tI •• at tbe r� beMA ::�j"oet1t 
to 'tne o()llu (flg . . ... qd. I) . � liebl\ eau .. 1il"4llaa or ... te tu.td root-ooUfU'Il .  \ tlll. 61 . whe th. ,.,.a.U. fit \he ..... ill 
.. ".,. to .1"UIIIf.' .. ..... a"*",D4. �1 . ... Ml40a , ..... 
.. � ... ,_ ot 'lle JIOOW 1& \M � .. U, • 'M,.... �e1Jae 
__ tor: 'hOM port'" �U4 'br 4 . .tt. 

In iu lu' 1aat;e _ � .eal. ort the �l �la"17 
� aai bet0S'8 1t. 'Illua 1_ .... a .en a4equte to ........ , • 
.. pupa. 'tWA MU ." Jro" .. , ft' ill .. 'Ml. 4ut1 u 1 .... .. H 
..., tl"Oa tlI . ..  , _,_ 



(a) .... 1,'1_ 

the JI\P& (.fl •• " A II .) 1. Haht •• f •• l' '. 17 •••• 1 ... 
..... 11ke \he 'PM" ••• 'we ., ..... ... ..,.. .. 1'. 1. tutlo:r. I' 
po....... It. pall' .t 1,a, ... 1 1,la .. 110 ',,'bfJftl.. _ 'b. laI' 
nat'l. alHlOJd.JW. ..... ,. 
(lJ) 0 ....... . 
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!h. pw.pal ..... t. pa •• '" 1. ,:b • •• 11 ."'1'1lOt.' .,. th. 1._' , 
1 .. 'u · larn. A. ta4te."4 W .... . " s.. I .... o. u... .,.n • .  t 
the .... , • ..,. 'I" J'" ft' he. l' to .. _ ta . .. '0. a • 
• t ... l_ .f 'hI •• U •• Utr 0.,,8 .. M. vlUl ttl" _4 IIhi' tl'_ 'hI 
tuft, .,a .... \ltd inri 4aft lIr.- \$ 1tlut. 1 • •• 10 ... 

(.) "-" t  • •  

the 1*'P8 t. 1 .. )11., .t .. 'l" •• tOJ'll&" •• ,. lb. '-1'. 
__ •••• 1, __ ..,It.h ... ..,. chevlq .. OpedJiC 1. the _'"l'l.1' •• 
ot , .. ul1. 

ftI Mal,. (ttc. 8) are '"' .... pt..... ... •. t. el#aca' .. 
Oft.'.. -.. .... , ,..'.1'10" ,. \h • •  l .... ,.i.'. th _O .. d t. __ nw 
_, tblal7 ol.'hH ,,1" ooar •• pro" I'&t. Qt... I'M el7Ua � 
rueklr _" let vi" 1II&l1 'aft • •  t ,.U .. wtd �.t .. ; .,n .. ark_ 
d. 1aJtI.. ..... .,.. ... , • .,uottlu'... 1.t.l"hla ' .... 17 D4 
• .., •• 1, cr ... l�'e-,...'a'". 'lp_ of '17'" Ja" ...... \h. 
aM..... ,-.til 12 ... 16 ..... , .. "",.. dDl'_ tl.'l"'17 .. d41.lh, 
tark •• S., vl th ... . 
(It) OH1UT.ao •• 

A4ult. 1!!.a¥. ku •• U .. , .... f ... 'h. ttlft _"n' ttle HO" 
.t "-1' • •  pn.e. ¥lIlM Mat. �_ Ul. t.U,,, • •  t 1an" (IaII. 1111" . (h Bol ) (r. '1M"). . 
Co) II.)U •• 

,.,., few atalt, we ... tt .... _ ... , la 19S1. ll ... It'.l • 
• "... .... " .. altori'" , • •  ,...,. thell' .""1. 1o"",.,,, " " 
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' .  

'l ' �, 



toui't. that tlld1 .-ill the1'l the dedlea an4 lJiQtk t.". '.lP .1\6 bQ'k 
tfta aeJ.l roota ot the .}u)8t.. .mvld&ll� fJt i�h tfHKtJ.1l& tau .Mll 
food 111 ti!� tield a. well b -w1_ � duk. 

C)l:.tservatto.n of 0 .. apollt1oa hal.lltul , rita ._iaHA feule. 
ahow t t.he;v !i1iA1 out .. aioa. lf1� It.ll�1r Jial14t'bl •• _4 '''Ul''* Uf 
... :'l� tl.is loout.l.CA, Olf the1 Uf JuuJ'el1 •• 1 ..... . .  \il�"lA � 
bl t:M$ b..�k lit wlUOA to "1.)0141,"_ 1Ila'iq h.8b1u � � U 
1.0 ae.l... U&.,� 0.- eaptlU·f4. 

1 '1:  a the "riBs ot � lU"ftl. tM, ums •• \U 1nJlIJ'J to 'the 
'fte. 'l'hlit PaiholQI1 iJa1'i lti att •• ,Ui to 4.t.� tae be14 __ of 
lankl Q.WIU:i&Ii to \M .a.... 01 root-rot .  nema. 1. al_ .a,.... '7 
JlDuiwm1o&l 1DJUJ � tile Ua",. � l"Oot. are ,", •• \1;' ,p.J'4l •• 
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ad kiUe4. Bueb. HftII U8 ueuaU, 1 ... __ 1-1/1 laC ... 11\ .lut_'.r. 
1l00UlV�U' J c�Jrua1d�l"B.bl" bliii,rk�llf: or laJ'gt! l"OOta alld tne root-collar. "_ 
'0 oOlll,pletet �ri.l�J _1 ocour. 'fh1s aspen4s 011 the snua .. ot 
UCU'ficbuu.1iJ .'tt�. tJle AU_.,. at attaoks &f1� tht $i •• of t�. l •• t. 
fh...,8& t>oaenatt_ we . ..... 104 4U1. .. tM la" . ,an of the lUl 
.(tWiG1/.. 'lifll.Wl .o"N'Ill 4eacl 'ro •• we" .x�. .... tHea .a" 
• .,1e'.11 CiJ!tUtMi q4 kUle4 {tla. 'I . __ it 4_th .. a act 
1Dud1at�ly iJllallumt, it 18 r.l' tha� 1'1 .. 18 l_e1"K, aat tlla' 
•• tinue4 e.ttaeu will ft£Jul.t m death to th$ host. ; . 

Thb ,D.sOO1'ttr;f Wt.iat.H \he rtU:rUil".lKm\ of _ •••• I:IlHn' 
fit �gft to 1n41 'Vidual tnu. 
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. Mmi10. 
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or lesa Uea 1/4 ot '" a\fItaM Of �. �
..ua. pJ'4l" _ ,_ • .-1_ .bi.p. 01' ..., 
O0Jl.'b1aat1on of _. two tOlD or illJur Mille 
1Ma tmaa 1/. fit � nrtue ... , .... Jd. 
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:L ... � 1/. u a"'fttJ 
1/. , • ...,1.,. ClH11a, or I'"t. qdj • 
�.Ual'. 
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Flg. 10. Range and )lean degree at attack in r elation to 
tree diame ter for old and current daJlap. 
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....... • Y� 1.1 ...... ill u ..... a' at ._ toot .'.;. 
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j ,  It. UtdMt "".7 .. be_ 00Il4v.eM4 u4 _, ..... .... 1. 
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Fig. 12. Per c � t  inf9stat lor. by d1 a�etar (North and South Cut-oyer ) 
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F i g. 11 . Pe r c ent infestation by age (North and South Cut-ov�r ) 
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Northern 1 95 1  Winnipeg Insect and Disease Species Index 

Species 

Acleris variana, black-headed budworrn 

Acrobasis betulella, birch tube maker 

Adelges abietis, spruce gall aphid 

American poplar beetle 

Ampedus sp. 

Anoplonyx laricis, Marlatt's larch sawfly, little larch 

sawfly 

Arceuthobium americanum, mistletoe 

Archips cerasivorana, ugly nest caterpillar 

Archips conflictana, large aspen tortrix 

Arge clavicornis 

Arge claricornis, alder sawfly 

Arge pectoralis, birch sawfly 

bark beetles 

Beauveria 

Beauveria globulifera 

Bessa 

Bessa harveyi 

butt rot 

Choristoneura fumiferana, spruce budworrn 

Choristoneura sp., jack pine budworrn 

Chrysomyxa sp. 

Curculionidae 

Dioryctria reniculella, spruce coneworrn, spruce 

needleworrn 

Diptera 

dipterous 

Eanus decoratus 

elaterid 

Empusa sp. 

Eucosma sonomana 

F enusa dohrnii 

forest tent caterpillar 

PDF page 

22, 6 1 , 92 

2 1  

22, 93 

1 5 , 3 1  

224 

37 

45 

20, 43, 60, 93, 106 

2 1 , 43, 55, 57, 75-77, 87, 88, 1 0 1 , 140 

94 

94 

6 1 , 73, 93, 1 1 0 

45 

1 8 1  

40 

127 

1 2 1 , 223 

7 

1 8, 40, 55, 57, 75, 89, 100 

1 8, 37-40, 55, 57, 89, 1 0 1  

94 

254 

1 8, 19, 4 1 , 5 8  

129-132, 134- 137 

129 

224 

223, 233 

36 

22 

109 

8, 9, 1 5, 16, 24, 32, 33, 48, 54, 63, 98, 99, 1 12, 

1 1 4- 1 1 8  

Galerucella decora, western willow leaf beetle, prairie 20, 4 1 , 59, 78, 9 1 ,  103 

willow leaf beetle 

green-headed spruce sawfly 

grey willow leaf beetle 

Hemichroa crocea, alder sawfly 

1 5  

1 6  

44, 6 1 , 94 



European corn borer 

Hylobius pales 

Hylobius radicis 

Hylobius sp. 

Hymenoptera 

Hyphantria textor, spotless fall webworm 

Hypomolyx 

Hypomolyx piceus 

Hypomolyx sp. 

jack pine budworm 

larch sawfly 

large aspen tortrix 

Lithocolletis tremuloidiella, poplar leaf miner, aspen 

blotch miner 

Ludius kendalli 

Ludius nitidulus 

Ludius propola propola 

Ludius resplendens aerarius 

Ludius triundulatus, 3-barred click beetle 

Malacosoma americana, eastern tent caterpillar 

Malacosoma disstria, forest tent caterpillar 

Malacosoma lutescens 

Malacosoma pluviale, western tent caterpillar 

Mesoleius 

Mesoleius aulicus 

282 

262 

262 

262 

134- 1 3 7  

44, 60 

56, 63 

7, 25 1 -282 

284 

8, 9, 1 5, 16, 25-29, 3 1 , 32, 47, 49-5 1, 82, 98 

7, 8, 1 5, 16, 23, 24, 32, 46, 55, 56, 62, 63, 66, 

79, 82, 83, 95, 98, 99, l l l, 169- 1 73, l74-205, 

206-250 

7, 8, 3 1, 66, 78, 8 1 ,  82, 98, 1 13, l l 8, 284 

22, 44, 6 1 , 93 

224 

224 

224 

224 

224 

22 

23, 42, 6 1 , 73, 89, 108, 138-149, 284 

2 1 , 44, 60, 92 

74 

127, 129- 132 

7 

Mesoleius tenthredinis 1 2 1 , 223, 23 1 

mirid 248 

mistletoe 32, 5 1  

Monochamus sp, sawyer beetles, round-headed borers 6 1  

Monoctenus juniperinus, cedar sawfly 2 1  

Mordwilkoja vagabunda, vagabond poplar gall, poplar 6 1 ,  94 

vagabond aphid 

Neodiprion abietis, balsam fir sawfly 

Drino bohemica 

N eodiprion nanulus, red pine sawfly 

N eoscona arabesca 

Clethrionomys gapperi 

Thomomys talpoides, pocket gopher 

Peromyscus maniculatus bairdii 

20, 55, 58, 73, 92, 104 

I I I  

60, 94, l l O 

248 

222 

222 

222 



Petrova albicapitana, jack pine pitch nodule maker 

Phytodecta americana, American poplar leaf beetle 

Pikonema alaskensis, yellow-headed spruce sawfly 

Pikonema dimmocki, green-headed spruce sawfly 

Pissodes strobi, white pine weevil 

pitch nodule maker 

Polychrosis sp., coneworm 

Pristiphora erichsonii, larch sawfly, European larch 

sawfly 

scale insects 

Semiothisa sexmaculata, green larch looper 

spruce budworm 

spruce foliage worm 

Toumeyella sp., jack pine scale, jack pine tortoise 

scale 

Trichiosoma triangularum, birch sawfly 

Tritneptis 

Tritneptis klugii 

ugly nest tortrix 

yellow-headed spruce sawfly 

2 1 , 45, 59, 74, 89, 107 

20, 43, 55, 57, 90, 102 

19, 44, 60, 72, 92, 104-106 

19, 60, 72, 92, 104-106 

22, 45, 59, 93, 106 

3 1 , 56, 63 

22 

16-18, 33-36, 56, 69-72, 83-87, 99, 1 2 1 - 137, 

176, 208, 213,  284 

16, 28, 5 1  

37 

8, 15, 3 1 , 82, 98 

3 1  

2 1 , 44, 6 1 , 89, l l O 

94 

129-132, 134- 137 

46, 121,  127, 223 

3 1  

1 5  
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