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Sas::atcLeWu.'::l e.n:: :.:m1i:'..;· a ':arcst services ir� !'(;:i..ation . 

Rtter.t.1on was ala'.) d.lrect�i iOWaX';';;' the :uro�)oan :"��rch 

sewfly, the lecaniuo scale on ;inc, sawyer uectlutl R!1d 

bark �)eetlcs. 

lysi s of tLe "..Jioloc":'cal (;olli; l'o::' opera t!.nt: tl:l'O'..l6hm.d, 

the ru.nce of C ana"';'&. ; and ( ;� ) ... . : . ..;J.U-

vclopL1.ent n!-:d fccun:':it.�.· as ill:lu611CO ... l by controlled food 

an ... : �:rowlnc condl t1ona. 
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THE JACK PUt:; SUO:rORY 

PUPAL PARASITE SURVl."Y 

DJ R. R. Lejeuno 

" 

, . . ,0( 

,. 



..... 

T •• 
• 

INTRO�UCTION • d 

Prc11�narJ invQstigations of th� parasit�s� 

on.l�· throuc,h t�.e co-o;:cr'u'... i on 0: 1.1:." ; rov inc :'1i.l .: O::'''\..:;:: 1:. 

a:�d eluc1d.a to ClUo.!i ta. t1 vo ant.! cp..am�! ta ti ve p&rD.s::' t:!.c 

tluct:lat!.ons corrolated wi tll the aGe of the infestation. 



2 

, 

... 

II: a·Jdlt':'�n, t!�c exlatanoG 0':" a cOl�relat1on b(itween 

tho lex ratio of the budwom and ita cp1dumiolof:,7 baa 

:1C;:;::' G'.�S::'OC tc�l �md t:e i�"!.f'or!!lh tlor. .:jort.�!.ninr thereto 
0( 

.:. � CB.�.,:,:�, .):)tt.i:-�,: . .  : :':'0 ' ',,�_is survey. ':,'l:e r.cceaci ty 

u. '-� or.':" !.n n& t-.:rr'l.1 control fs.ctorn .. ..n::;. !:;.ost sex ratios 

i;:li'-.ort.ance. 

t::1Et �nU1'..la!.aat!.c co-operation of t...'"le pr'O'vlllcisl ';:\)I'estl"'Y 

tions fat' Ol�C.6C�O� G';:�cc ta tiona, there\,JJ ap;,reciably 

the u.lar::J.l1":: possibil!t��a of dec:'ua�:on ot' .;&�� l'!.nc 

t!�e1r' J.laposal. 

3f 
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A total ot 16 aNaa w .. atudled in tll1s pro-

J eo t, uaoh ohara.otel'iaed u'l certain pCiJcu11ar op1dera

lo1og1cfol feature". Ionaoo, Onta;-10, thO :nost oaaterl, 
arca .�led., t�.t �port.d tho int •• tat1oo 1n 103'1, 
1nd1cating a ral:01j rooent attack. Dud\'lorut haa aeea 

extant at Dr1c1en. Vermilion Bay am lIawk Lake, Ontario, 

s1nce lit loQat 1035 ani j>a.,sitlaul there sl"AUld have 

rcacheu or pas:ied. lta s.xSrm\lll now. In tha Port l"l'8nCe. 

�l�trlet tnt outbreak 1. be11eved to have a.rlc1nated 
trODl the Bouthe.at cornor 1n tbe vicini tr oE !laanooc:l 

.. 
in 19�6. For rearing purposea pupae � 8 .tratoLlc-
all: looat� l'ana-� atationa .ere erouped.1nto ta.w 

areas or gradually lnorealing dlatancea troa the local. 

point. It haa been imposs1ble, however, to .aoDta1n 

accuratelr the growth � the outbro" 1n th18 c11atr1ct 

and. tho sroup1nsa are baaed pr1marl1j' on the oanaenlU8 

ot opinion ot the toreatera and r&n£or8 1n thO aNa. 

ConJ1tlona at tr.e Sand.!landl ?oreat r�e&crve are INCh 

e;�pe�tv� to be at it. �r.ax1Jr.Uj'1. The histo17 of the ?ort 

Q 1& Corne 1�ostatlon in Saskatchewr.n 1s ObSC1.H"e. !.!ore

over, 1t is tal' roijinOved from th$ 1!ar.ttoba and. �ntar10 out

brealq Lhorefore, a difterent biolog1oal and climatic en

vironment m&7 Influence tho bOlt and par.11te. 
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BUDWORM PUP/, L PARAS ITE SURVEY IN \93'3 For'!' 0. 10. Corn .. 

", Sand. FO,.. Rea. Ca",p 1 
.. So.nd. I'or. R .... C:a.tnp m 
.. �o.w'" lo."e 
.. ·Vermilion SQ..,. 

I>ry4�n 
Iqno.ce 

.. 
� 

8· . . · Off 
q .... 5p"' 10· .. · Co." 
1I . .  · · SeCl 
12 .... La. , " .... ero 
1+ .... 5"1.1 
1S· .. ·Ba.l 
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• 

\ 

, ... 

.' 

Co:l�ct.1on & Sb.iomaut , . 

C r"" lee J, � ,... ," '" " ','" • :�'c' l 0 c-, '\� ",' ...... ,., '-'TAr.... !, .. n� e ron,.....,., ""ac1-., U..... �_-..J ..... _ '- .... �v lw _wit! >-'-"� f',A.\; " u  .... . ,-..... '\0.11. "",.""'�4 'J. • 

e�'\t [",: •.. :' .. !".�t (":0rL tl�Mrul 2.':�) ::.�;)�.;:/ :.,01· �:j)':. .f:\-aC:�;�f:,C. i:-; 
,:; 4 

, 
:-:cll: 111n:. and � .ae..:�':' :'':':: 

. .... , -' .  -

or wood construotion, appro.xi>latell 1+$ 1nche� B!,l"u.s;."o and 
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LOCALIT'': 

Ft . a 10. C orne , 
Sa ak . 

Sandl1ar.ds Par . 
:tos . 

Camp I 
Camp I I I  

?t . ?rano8a I)! a-
tr1ot , Ont . 

Dass.cod. Lake 
�oavot'houae L.  Caln Lake 
Crooked Pine 

take 
La Croix Luke 
ott Lake 
Sphene Lako 
S turgeon nar-

rows -. 
nl. k Lake , On t. 

C OI .. LECTOR 

E.P .nilquiat 

1. . Verra'lll t J.H .Wells 

R .Co"an 
A .P . Parker 
:"' ,C lark 

P . Pottler 
t:: . A. .  �,!o11:l 
R .H . ?attison 
G .J . :Joh11n 

G . C .Buck1n{;ham 
Officers or Lab . 

Vermilion Bay,Crlt. W.Co�pard 
Drjden, Ont . O .Jackaon and 

E.� .Maodonald. 
IOUlce , Ont . J .1l.Horn 

T OTAL 

Nat .For . Pr°Gram ' 
Nat .?o r.Pl'losraDl 

On. t .  Por .nrnnoh 
O!lt .FOl�. nl'lanch 
0::1 t  .�-:'or • Branch , 

On t • :"'or. Dranch 
vnt .For.Branch ,. 

Ont .::'or .Branch 
Ont .:�or • Branch .. \ "' 

Ont . ::'o r.Jrllnch 
Por . lns . lnvea tlt:a

tiona 
Ont . Por .Dranch 
Drydem Paper Co . 

Ont .::'or • Branoh 

12 

13 
16 

4 
:5 
5 

6 

5 
--

3 
12 

13 

10'1 

Ii O . W  
PUPAE 

5, 026 

� , 4ae 
7 , 169 

916 
728 

8 , 710 

5�3 
428 

1 , 092 
GOO 

074 
1 , 635 

352 
2 ,420 

31, 027 
------------------�--------------�------------------�-----�---------

AD !.nd!.catod aJOVo , a total of 31 , 027 pu.;>ac were :'OC 0!VOG. dtll�11l[ 

�.o ton-da7 c oll ection per!o1 r�� 15 c �1tribut 1nc ��aa8 . 
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, . • • PRES EU7ATI O:: :C ,)A7;\ A!J :) L'I SCUSSIOlt 
I , 

A .  ?ara sit es Roared 

:-'sra oi to omorgence cor:uonc ed on JulJ 18th , 

roucho:i u poak !.:: t!le :"l:r a t  week 0:: /��-ust and then 

nl owl; decroasod into the :lrat week 0: S eptember . 

Tho followinb i s  a complete list 0: parasites 

ootVlfltll'l t!10ao spo c i o s  0':' 1. 1 t t: ;:,;  a1cnif' 1 cance , all 

1010\7i1 Bp ocioll are pl'le aontod be low to Illnke the !n-

fo�t1on c��leto . 

DI PTEHA 

I:c:nor111a maculoaa Ue1gh. MIscoIlaneoWl (not dotom!noo ) 
HYMENOPTERA 

• 

I chu eU:'!lollo1dell 

Phaeofenes har101u8 Cre s s . �ph!a fee conguIsItor Sa; . E;,i"urtlS 8"-;'. ·pc.salbIj inno.:unatU lJ -:':' &3:' . Atromotl.lB c,lav112e s Davr. _ .  . u • Sa�a:rit!s s� . Atromot'us S� h ra�:�;r-oFHchUS S:J . . , "' . .. " 

Cha:t� !.tloldoa 
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, 
Table 2 shows in ?eroontagtHl 'th(;; n1orta11 t, or 

budworm pupae due to paru! tea an d  othor unspecified 

c auso s ,  LluoL li.B vit1ation of tho et�G.in, :'UIl{;al and 

Juc toria: infoct ion Ol' :n�u.rr roooiveu t�OUf.h haud-

lillG and ohj.l)pinc; . i',h1le no reliance or si?eclll1 siG

ni:1cance a!:.oul'l be attacbec! t o  the fiL"Ul'eS in the c ol 

ur,r. P! :)thOr Cause 8 "  arti.l ad.l:l1 t tedlJ� 1 t would. be de ��r-

a'..;10 to � a".;10 t u allocate speci fic c aU80 U t o  this 

CQ.tc;..:.():;."�· , it do e s  not de trac t rro�l the f:vlin to:, ::' c  

. ,  .. 

'Seen illaced under one hc&,Ung . Mi sool laneous Ichneumons 

an.! C�·�lc 1d.s played such a I:1inor role tha � thoy have all 

been t;l"ouped under "Y.:acellanoous Ii�·menop terll " .  

AD a. rule , a budwOlU pupa "araa1 tiaod 1;'1 Chalc ids 

har';)ou:'s ac\'cro.l ind.i v1J.'.lalo , tho rru.,�er uopond.1n.:.; on 

the spoclo e .  ':'b.er';j,;.'oro , ac t:.J.&l f1t)4re a  5howint,; Chalc1cl 
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PERC�"1' l:OrtTALITY TO nU!):";om: PUPAE 
1U. ... u.an- l! .eaurua /;; A ·  :' 0  tal IJlortall t,,. 

Looa11t7 E .  1' . eoua 'l'.�raa�I2m:1 VGrol t.or fa.;oa'" froQ other Total 
Ro. L,)CALlT.! Dlptera con luTai tor harTolua J.l.TmenO,i) tera SP a � � a£.!.!J!! a ,U .. lag Cauaea }'lortli.l.l Q' 

1 na-k I..aJ,co .O:nt.. 1 .34 1-1 .25 20.24 0.4S .00 1 .:-'3 3S .5g 10 .29 56.DB 

2 Vorm.1110n nil,. .85 12.50 2.2 .10 0.00 .s? .57 Z6.6� 50 . �  07.50 

:5 �Jden 6.00 12 . ::,)0  l6.82 0.(;2 .� .2..11 :56. rn 20 .63 o7 .. �O 

" 5andl1anda. 1 .95 G .17 12.65 O.�O .6g 2.28 24 .::"' 4 {).OO 7:5.24 
Ca.ap I 

5 Sand1lands, l.41 5 .40 lO . 27  0 • .20 .40 2 .00 1:1.74. (,.3 .01 :32. 75 

6 
Ca� III 

Dasswood L . "  -1. 04 l.ge) 14 .41 0 . 23  .33 .54 21 . ::";1 40 .:57 69.00 
:'t . ::"ranc •• 

7 ! onace .G7 7.71 12.48 0 . 10 .77 . 91  2'c . 70 613.Z0 OZ .OO 

8 Spheno &. orr 6.56 4 .25 10.:n 0.62 .31 1 .31 :a • .3u 4.2.37 73.'1� 
Lake. 

9 Calm and. Croo� 4 .28 2.51 13 .� 0.30 .46 �.oS 2.3 .60 40. :J4 72.63 
1'me r.a.:.o. 

10 La Cro1x. stur-
�OQll :Narrow. ancl 1.27 4 .18 11 . 0S o .OS .10 .�? 1"l . ::;"  41 .CA. 59.sa 
Beaverbouae Lake 

11 Fart. • 1& C 01"'J1fl ,. 5.30 1 .15 2.04 0.36 .os .1., i1.04. £i1 .25 71 .09 

Sa,*. .. ( 



• 

t1on, proba'ul:' t.ho r.1Ost roc en t E.m:l d!.s tinctly isolated 

from the other a..'"o a s , is no ta!>l:" d.af 1o!.cn-::' in parasites . 

D1ptera are in tho m£j orltJ' here , wh1le u.bually bo1ne 

of lo s sor 1:n.;:)or'to.noe in the o thG:' arO!ltJ. ':'hc rc�ortod 

a�undwloe o�· the forost tent a.nd tho UGl;/ no s t  cator-

a.Y"I. atteop: t o  alleviate thi a  c ond.i t 1 on ,  a lc.rge nun.:JQr' 

ot' the two s;>ocj.o s  Vias rolcasod tl.l.ero . 

:.8 in prev10uu ;oar � ,  

noted in a Bucceed!.� soc t1o:"'. . howover, that thone two 

O?ecics are ;:re sont 1n marko�ly different ratios than 

in 1938 . 

to the othol" Onta:'!o areas , Snhlnltea .. & 

O · " ·, ' e ·-'luc t" c l.. i'''''l'l . ... r" ''''')l'''' i · luc · · ) '·o � c, ;  .. • .  ' : . •  " 1"''''' ': ' " r·c .... .., .. ... - .  �,.. \I .....l . ... Q .. � iI '"  ... ...... ""'" vv-.... _.� \.f ... ", .y.,. . \.tI  -..;t v -

the hl&�oBt �ara91 t!.s;.l of G .  5C;: oC G'J.:..�ri� in �" he last 
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.. , 

• 

two mentioned. 

."' .• J , " _ _  '-ioJ. 

hero 
ho st 

Daonoo.: :'G.::�C !. c bc;"!ave::1 t o  b0 the raoul point 

incl."cac::'r< dista.nc oD fran the t' ocal pain !.;  arc to 

ro ucnc;.:. i t s  r.w...�1mu::'l in 
lim.) pa:'aa1t.o a are now 

S1m11ar conditions 

lJ38 an�.;.. 

alowly on 

ot> tai.n at 

Ii ·� ··'a""on" l·'" &'i: " \; .i  

the wunc . 

::-;'::"';den ant]' 

..ioth 

Vorr;1111on 

of li'!rr; C01'lSO �u:..:nco o'Jts.1nod :�OIl the : :r�aco cc:'loc t. iona, 

i t  hau 'bocome: inc 1"oa9il�.::11 evide:r:.t from t.he 11!:11 too. 
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-. \ " l1",.1;:i'oo1' 0.: w�aB.S s(l.7�leL: t.L.a. L 1:J2!lic.l to,s and. l'haeogenfJ.s .o� 
\ 

eventuall;," ?l'OVf,; t. () be u .. � :.mst va.1ua".Jlc paraalt •• orrer-

has ��l;,' �·�.J ���:<i&d t..�10 pre� li�c ':': ;.  :"': .a "  thoso t\; O a�)ec1es , 

t�le 1 333 rec orda . :,!'le � ;relia111a:.�· :nverlt..tt;Ei.t 1on� �Jrev1ouBly 

::lo?ltionod !.nc.!oe.tod fluc tua !:iana 1.:.. t!)-.., �)op·..lla i 1on or S;}6-

c ie s  acc ordinG. to the aco 0:., ... tho Westatlor. in def1n1te 

reGions . Tuo corl'olatl ol1 of tho o.lc;':'lat1ona of the host 

and. paraGlte al)l.mJano\) , �leI'$rOrEa , c ons titu.tos tl. funda-

I:lcnts.:: 3 :.;�dJ in lU"ri v in£; at the cont.r!:;.)ut1on o :..� V&I,l"iOUI 

o�; ec i G s  1n ogtabl1�.inc:.: natural control . 

!� �··.ll'" �tJa1T4 �arQ.z':' WS 111 tl:..o :3 are8:J s�:'od 1:1 l � .  , 
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., 

. .  

:'! '  '�� 
'\: '  , , . .... " . -

• M.l.\QQM 

, , 
- < ,< 

1 .68 1 .26 1.34 �.la -" 
cSB9B!!lt�r 6.78 11.1 1,.a6 10.6 '1.'11 

• Wlta.M 1.01 11.61 18.1 80.24 4.1 

• �u:a1ts! 1 •• I.U a.o 1.-51 .sa .tY 

The mo.t alGn1tlcant point ar1a1ni trom Table S 1. 

_ tllA� Eph.\alt�1J .q,onQu1�1tor aeewa oapable or buildinG up 1ta 

population earl;, 1n &r1 outbreak but incapable of IIQ,lnta1nbls 
1 t b the race or oertain op�081 t ion or , bes.na a more Son

eral paraa1te , 1. poe.lol,. abaorlMd bJ other alternat. �t • •  

Bp�e� baa &topped in erreotlvene •• 111 1019. Pha�o8.!BU. 
� the othoJ' ban4, bal 1noreaae4. -the _ oCll41tlon 1. eD

countered in all the reaa1n1ng area. 1D 'l'able 2 ,  and 18 par

t1cularq pronoanood 1:1 tlD oldl1' are .. , weh at na ... OOd ce) . 
Reter1nG baok to Tabla a, what the p"V1OU8 popula

tion or ERh1�l tea m1Ght have been in area. 8-10 oannot be 
8'Urrl1aod as no data wal procured before 1939 . Iiotw1tbatand-

inc, in v�ew of tho fact that tho Jack p1ne iJUdwo!":: r�a 

been ac t1 va 1n that countl'"J for 2 lea:'s 'bor�e reaching 

1 ta climax 1n 1039, it 18 poss! Ole tll.& t- the balance or the 
p�at1on baa already •• itchod from ,§2h1&:l,tJs-a in favour d 

lfUleosene.�. According to those are •• in wh10h we have th11 

data tor 2 reara, Sand11ands. nawk Lake and Ignace (Table 3) 
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• 

• � ;,- <. 

�':..i. : < , '.:l� 1--" 

:5 raus ot 1ntenalve budwora atlvi,,", or ot.henl .. thU 

clumSe of balance wou.1d DOt app17. 
A further point which may oontr1baie tOWaN an 

a'.Jundence 01' PM,eo£!Ao.t in the newer areaa md.ght be 1t. 

ability to dl •• eJd.nate tbrO\l� a new17 W •• ted reat
to greater advantace than �"I. 

All otllGr pan.Altea cona14orocl. Pba!S.l!9!.t .pP� 
• 

to be the mas t 1mportallt and capable or � greateat de-

e �l-.uO tlon or bw1WOl'1ll pupae . 

neap! te the 1ncroaP ot f!a9nme;f" and the de

cr�.e of �b.1altJ�q, there appears to bo • certain stabil

it)' of the total peroentqe mort.all1:J 1ntUoted upon tm 

hoat botween 1938 and 103., althOuGh 1t oaamot l;ae .&14 hOI' 

hiSh thia pero.ntab� .. .s.6b.t be .  IDd1cat1w are that thIN 
1 &  a certain erfective ma.x1lsua balaDoe between tho two an4 

aa om increase. the other d.ore..... . f!hl. po1nt 18 Ulw
atratod 1n Table il ,  -ahowlna the oOJDb1ne4 paru1tl_ ot 

,. 
�t •• and PlayoG!!l!! 1n the 3 ueaa .�led 1n both 

l� and 1939. 

.... �.i..W.:' "'A-'!' �  i 

SAlmIT..AKDS F.n. RA �'.1t. LA..ttE , Ol�T . ral;ACE, OUT. 
1930 ltl39 1938 1939 1938 lSJat 

12 .54 17 .24 SG.40 M.49 21.20 80.10 

Hote J ';'  A di8CrepanC'1 occur. in the Sandl1aDd, Fore.t 
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-. :� 

- . .  • • 
, - .. .. .. . ... I' 

Reaerve 'but tlle ntl0 !a ccmaS.atcmt at RaWk talce ua4 

!GlaCe . Howe __ , betore a.1l1 de!'1n1te conclua1ona CIa 

'be tors&ll.ated on t.lli. phaae a.4d1 t10nal 1nveatlpt1on 

18 Nqu1Nd. 
C .  Sex-Ratio Correlation. bet.weon I10at & Para.itt 

:>t3t.a!.lcd rearinG_ in 1930 !nd1oated the probable 

ex1atenoo of a correlat1on between the sex-ratio or the 

hOlt and. eOL-rat1Qs or !£2hlf!.ltCl! and. .r.h!e.ose�I' now.v., 

to tmlUl'e accurate r€:tsults 1."1 Q Itud�,. oi' thi$ nature , a 

;,arse a�l1r� such aa o':.:lta1ned 1n tho 1919 pupal para-

a1 te aurve] WQa tlBG8nt1al . �h(, !lns'.l1ng cUaouasion. thai 

11' concerned chiefly with tlle demonstration and inter

protatlon 0: theao correlation. aDd tb8lr potenUa11tha 

aa evinced 1n th1a �. 

AREA 

V.mi11on tar 13Il&00 
ott It Sphone Lake. 3asswOO'l 
l.a Croix, S turg80n 
!�arro"s & DaBVerhO\1 

Lake 
Hawk Lake 
Calzl1 &� Crooked Pine Dr7den 
Port Ii la Corne 
Sandl1ands II! 
Sandl1anda : 

.391 

. 547 

. 520 

.(72 
.456 
.508 
.541 

.596 

.551 

.47& 

.600 

.000 

.Gao 

.601 

That a oorrolation betwoen lex-ratio or parasite and 

the boat ox1ate 1. evident trom Table 5.  'i'beae cOrNlatlona 
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� 
'aft araPh1Gall1 111watNted for cwltl 1&1 Charta 1 ... 

a .  In 'hen Cl�' tl1e lu-rat10 of each p&l"&llte baa . 
> ,  

beeft plot\ed agal6at tbe .ex rat10 or t:':.�hoat. The 1'1-

gNIs!.on linG bal been t1 ,ted on the ban. 0: ataUat10al 

caloula tiona aa outUned 10. 1fJIetllOda at' Stat1atloal Ana- ' 

17_11"  b:I C .Ii .  Goulden or the Do:d.n1oo ftul:t R.aoarcll La .. . 

orat0Z7, w1nl:dpea-

� re&r&au1on llnea plotted 10 Cbart.a 1 and I 

are derived !'rom l'Obrre8s1on COft!'f1clontl oomputeu from 

ae�-ratloa of E,ptdalt.!! m1 '£&00901, 1n CWt 1 and 

?haeoa!RBa and C!o.ooe1! 1n Chart 2. The .. 11nea ar. 

r!\tOd 80 that tho sum of .quare a or tbo uv!.aUons of 

the pOint. 1n the graph trOll • atraJ.-ibt U. 1a a mbl.l

mum. Tho l'ftS" •• 1on ooe.tt101ent expru ... \be 1ncre_ 

or decNa •• 1rl the 4epen4eDt variable (.u-l*atl0 or p&I'a-

81 te ) tor ono unit inol'.... in t.he SDdepeJldent variable 
C au-rat,1l? or .£. tw:dt1£!!RA) 
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( 

• 

R!IJ'!a.loa ot �h1al..a an Cae_!.! 
\ 

'v . ' �5f,��.' 
:� ,�r��··. -;,,.:" �.;:; 

The' Hg:reaalorl �f1clen t wbon �,.tOd 1 .  � 
to be n1¢bly .1SD1f1oant. . On ttJ.s t)aa10 1t 1 8  appanat 

t..�t thefte 18 a 4e.f1n1te correls. tiol': ootwe-on the � 
raUo 0: �h1a,lle! and the aox-ratio of .C.lSS1f. TM 

ro;re •• lcm equation Ilbow that tor ov8l7 1'180 of 0.100 

in tho aox ratio or tM 'I:N.cbIona pu;>ae a o�ttapcmd1ni 
lncrea.. or .103 in the •• x-rati0 of !PbMlha 1a pre

d1ctec1. Thia 15 almost a portoct diroct oOl'5relatlon. 

,3wea.-,:� ot: Pba8J?B!9!s 29 ,C!CS!lH 
Tt� r.aro le1ao ooorr1c 1ent when to.ted c �a ao 

clooc t.o be1n� &l1�1r1cant thnt 1 t cannot be ionOre4 • 

ACtnall; it 1. auapoctod that the boat-paraalt.e ra UOI 
here are more' int1matel,. linkod t.ban 1D the case 01' 

.Ep}l}.&lt��. '!bo variation. trcm tbft MlMaalar. lino, how

elver ,  arc tlore errat1c , doubtle slI aocOWlt1n, tor the 

388 

s11�tli leas a1GDitlcant coe:r101ent . F� tho reerea&lon 

equation, an increaDQ of 0 .092 1n the •• x-ratio or Ph!!0ienoB 
-1 be expected for an 1ncreaao or 0 .100 1r1 .ox-�t10 ot 

tht: hol t. 

ratios 0: o&.ch para.ai w in ( 1 )  rO�1&le �dW01� pupae and 

( 2 )  for male budwcwm pu,as in all tht] areu contributing 

to tho lIUl'Ver. 'ftle.e data are presented 1n Table 6. 
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TABLE • .. 

L OC f.LI'l'Y I-

8a7 . 588 .178 .688 .'11 .280 , .491 
Lakn .V3V .&17 .ru 

.600 · .488 .601 . , 

.VQ .518 .'1V1 .alB . 603 .806 

.MO := .'1M 
• 008 ., . 
.650 .�9 .691 
.'144 _411 .'12S 
."l'11 .45." .'124 

It. 1. olJnoua !'rom Table 8 that the au. of the host 
� 

plqa a cajor role in affeot1nt the lNbaequent au of · .... 
I 

••.•  � �  
pana1te {JJ.!QS;!r\\U or ra.o_u> d.evelop!ns tbUOb..' par-
t1cular17 &1 regard- l)p.aO&el\8.�. WltbOU.t excepUon thIN 

i s  an unm1atalcable U1aa tOftl'ds tbe development or male 

parasites in male bolt pupae and fnalo par&a1tes in t .. 

male pupao. The oriGin or the oOrNlat1ona dlaoloaod 111 
.. 

Cl;a!'t,!\ 1 and. 2 1, alao u;rJlained, aa 1t 1, patent that the 
• h!.Ci:e� tJ,o ,ex"r&t10 o!' the ho at pupae , the h1ghor w1l1 be 

thfJ se."'C.-ra t10 o� J�PA1a:l;t�. aD! ..rAA�0.G!MI de"lolop1ng 1n 

t..�. !t would. searl that t.heee para.sltea have Ilomtl ab11-
1 ty- 1.. ') predetermine the sex af the prO£Gtly by controllecl 

rert!li :.at 1on or other means , anS. that thG7 are po •• 1b17 
ihnuonced in U4U respect br certain inherent quallt1e. 
or thiJ hoat ,  JSUOh a. 81ZG , Odour or nutritive eonaJ.4exw. 

tiona related to .ex. 
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..... . " 

Tab1�";, »"Mll" 4ata a.p1D olO11lF 1'81&Md \. 
t10a iii .." it at,... the mortaUt, .., 'al. am Ie

....... � . .. . GOZl"quenoe or 1naeot parui'ta. ot all 
� .. ab:1 otl:l8P oau... 1ft all the aNd "�1t4 • 
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... , 

. ' 

. "  It 1. to be ... ne4 tbat, .ith tM .... t .. 
. _;>(;t:\�" . _ '  , 

.. 01 \l .. t a la CorDfJ m4 Verad.,lloa BaJ, total laM*' � 
81\1_ deat1'01ed .. SHa* perocmtqe or !al. tIIaD t .. 

. - ; . -
� pupae . ' In  area. 8, 0 aa4 10 t ... 41ft_ .... � 
'" ev1d6l1t, ba1D& brOUGht abOut prl�117i '" !MI'" 
"'" '!p»alt!.�, altb.ouP the ... settenl pftt ..... � 
'lIIde pupal) to a 1 .... 1' de,", 1. ev1nced W .. 0'" 
parasite. . Tb1a d1aparitl 1. not 80 marked, al� 
quite d1lt1not, 1n the rema1ftiDs areaa. Bert apia ; Pblpo,senea and E�!lt.a bave cU. .criminated .plna' malt 
boat pupao • 

... 
. I Cona1der1na t.b8 total inaeot paraa1ts.. 1n all: 
.;$a. t.H.'l eN .ale tMn t-.l. j1UpM "" kU�lti 
p�a1t1m. ,r}laf9ji ••• , !2b1�tea, � lRMii 

¥:. ''\ '.1,�-��: -
and :J1aoollaneoua �noptoft ·killed a b1&bt* J*'It.-

392 

or males while the reverso con!l t1on obtai"" t. '�� 
and amaller Cha.lo1d.a.. 

The whol e picture "uti ve t.o aez-raUoa u4 

seloctivity or the host and �slt4u, au it .tanda ., 

present has now been preaentod . By conaic1orq .a a un1t 

tht: daLa tr�!l Tables 5, 6 an d  '7 s.:ci Cha:,ta 1 an:1 2, cert

ain yoaaiblc ::l1Qthoda o f  tarup ..... la t1on which may eventu.al17 
produoe a natural oontrol ar� BU�Glt.d. �.t , the 

parasites have been aba.n to destrO"l a greater perout
ase of malo. .  Then, an}" artUlc1al or meChanioal .... 

sur • ., such a a  trappina. de.lanedo to f'�r reduct _ 
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.393 
n�r or malea abould .trect a material' reduction 1n 

tl16 bu4worm population it carri ed on in a larse scale 

over a peri � or 1 e&r a , 

I n  connec ti on wIth thl e , records show that •• 

bud.orm pu:)a.tion proens.ea the s4X-ra. t1Q Or pupae p� 

sent 1n tb.e fleld inorea.es ,  clue to the J,.ater pupat10n 

or female larvae . A stook of �)araBltes reared and main

tained in the laboratol'7 codd then be liberated 1n the 

field when the budworm aex-rati0 haa reached. s. high lewl 

but a consi derable period of pupatIon atill re�lnG. AI 

the aex rat io. of the hOlt. and parab1te'ar" a;7lparenUl 

Tn dl�ec t corre�a t 1on,  th1 s .oul� re sul t  In a £reater 

produc t1on ot tawale paraalte . .  Tbe se , believed to be 

polygamoua , would then bo potential ly 1Il a be tter po81-

tion to lnore�.. their numbtrl 1n the rollowin� lear .  

I n  aS Bocialion wi th the above , i t  I s  interest

i n r  to no te the oacl11a ti ona in sex-rat i o s of t?b1alt.� 

and rhaeoevne a tor the last. two j'eara at 5andlland, and 

Hawk Lake . Thl , 1 r:fol'l1\8tl on 1 1  presented in Ta:.>le S • • 

TADLE 8 

San:ll1ands j- . H .  Hawk .\oak. SpeCies  l Q�a 1 9:59 lO:!6 19Si 

E .  congul.itor . 590 - . 6l5 .456 .651 
1..- harl o1la . 347 .520 . 259 . M7 . • • • 
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" "r'k'�Y':�" >�'�"�" '\��::�']r'q ': 
�. 

of 

What the .. ratios .... p revS. oua to 1038 can

.. be aurmiaed, bUt i t  1. apparent Uu t  the ratio. 

or b�th epeole8 shOw r.1�k04 1nOrea ... , partloular17 
in the 0 •• 0 or fJ!l!oPaO!- It .ay 'be that at the 

bel1aalaa ot aa outbx-eU the lU-rati0 or !'JaM_ 
{ 

1. low, �na a. the 1nt.at&tlon beconau more 

...., ... aDd t110 hoat bee ... �. abundmt. 111 aoool'\\

&nee wi tb the thewy pra8ente4, a. tb$ aa-rltl0 ot 

rJl!!9&or..e. 1ncroa' •• t the potentlal! tle. or the paJ.1a-

81 te alao Slltlpll. If the 1Doreaao 1n the Ma-ra'tlo , ' . 
ot .fh!ooene! tl'CD 19H to 191G 1a the �t1au.atlon 
of' . t%ten4 ex1atinEz prior to that Ume , tb.U .., con

c.1va� ac.count tor it. pr-8aent pOa1tlon or pr ... 1MJ:1M. 

D. Paraute OVWW1lltePiJJa s ... 
1- ..Aw and. J!!tAtM 

TllI follow!.n£ atu41 \laa undwt.aken to 4ete.r1'dM 

1f }lhaooh�na.q and �teJ!. ovel'Wintr. .a adults and, 

it' 10 ,  1n what manner h1�t101l take. place. Para

Itl tea reared tram t.be pupal U\lI'Wy _tvW .ere uaed 

tor thi s proJoot nn.:l coniinou. 111 a cotton oovered cage 

6 teet square, apecle.lly conatl"\.l.Cte<.! f or this purpo8e .  

The floo!' of tho cage 11&, lett open and placed on the 

ground in thla � over a number of a eodl1r\s a • tb� 

07 prov1d1ng lUI nearly aa po •• lole a natural eJlv1ron1Jent. 
Paru1toa were lntroduct4 into u. cap t� 
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( 
.l 

& NIIOValJl. t1gbtlJ t1ttins trap 400s- z teet aquue 

�t 111\0 one or � lower comora .  In all, .OM 

aoo &dul t. of .f.ll¥0.senel! and �!Ak.a wen �leaaec1 
1n the O'4.� dur1n£ the period or GmeJ.-iGMe. A. pint 

or thin sugar 8yrup was Pl'OV 1ded 4a11j" 'br allow1ng 1 t , , 
to trickle � th. top ot the oaae , tbtpeb;y _1»-� , 
ta1n1.ni tbe b.=1d.ltr 10 tho c..p and at tM aame t1me 

8Upp171� food and. moisture fol' the paraute • •  

In November, when all act1 vlty lla4 ceaaed, � 

tOil waa removed to illow tho no� taU or BnO'l' to 

cover the SJ'CNlld, 10. th1 a  IBtlDer a1mula t1ng natural 
.. ooDd1tlona �ncountered 1n the r101d • 

&, " RC\!\.!1,ta to Oa\! 
10 ruulU. of oou:r .. , are available at thi8 

arb date . In tho aprltli�, howeV81" , the top or the c� 

win be Np1aced and obaorvatlona cont1� t.hl�ouehoUt 

396 

the au.uaol' at 1940 tor the app ... rance or either fb!OP£!!l!! 
� 12b1!?=\�I. 

Although it baa not bOon dowmatrated that the .. 

parA-lite. ovorw!.nten· an adult s ,  certain deduc tions baaad 

on 1nve atlsat1one to date 1ndicate tl�18 to be pOBo!ble . 

Uoreovor , in too OQr.le tokov it 1 0  pro:.>able that th0 bud

worm 1n this parUoular case may be a moro O� leas speci

fi0 boat, althOUoGh tW!�t,.8 18 known to bavu -nr other 

hoa te. I t  haa been ahOllll wi th othOr 81m1�U paraa1 tea 

that nei tber ea-, larvao or pupae oan 10tli wltbatand. eevere 
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· . .. • ;(��r:t�-���l;;:�(�- � ' -::': '., .'�' 

,'. -: , ",," '. ; . -

- . .. 

( 

• 

t ; :  

wUiter 1;Nperaturea . !hi. loave8 eml, ..nU tor 0 .... 

w1Dtor1n&. If 1n the follOWinG apl'1.Ds 81ttaR peru!." 
paaaod tbrousb aft altern-.. boat to produM the � 

� � ; ( gonoratlOl1. of pUtaal tea 8&1"11 in July , tJl18 WO\ll4 neo..-

ea.It&t. an attack OIl tho t1�.t boat 1:1. � bGdnn1al " , ' . 
ot June .  Thta . in tUl'n, 1'Oq.u1Ms the � of a 

�. \. � '� 
boat. ovorw1nt.rlDa U It. Ult\ir'6 l.a.:rY .. , auaoe the � .. 

• ltos osn onl7 ovlpo41 t on pu.pu leo. tbAa • dar or two 

In acld1tlon, pal'6.alt.e nuctuatlou .... to vUJ7 , 
direc tly wi th  the ase or tho lnf •• tatlan. .ad abun4anoe 

.. 

� the host .  This impllo1 tbe ex1at$!loe 0: .. .1tua1;loa 

"hl� 1a poaa1bl0 onl7 11' the budwora 11 a .peoU10 bAd. 
I t  18 concoivable that then p8l'&81n'i , a1tbot.1sb e ...... 
t1aUr genCl'al.. bave oyer a period or �*" 4wel0k'ed a 

oerta1n hoat apoolflcltT � 010" .... elation and 

cont1n'ual. ayncbl�zat1 on o� event. in tU1r 1'08p8Ctlw 

11:'0 histone • •  

E. Paraalte L1berat1ona 
" 

Ont: or the or�r:al airM or the pupal a'UrVfrJ 

wna to loco. te budllcr�. in!' t;Qte<! area8 in which paras! tea 

wero laok1n.� e ither in abundfmce or npecle. ,  and to recti-

fy ouch undesirable trendu , whfJnover p0801blc . All tbt 

L1ajor spoc1oa were ootainod from all tho areas *ampled. 

Incidence or paraa1 t!am, on the other hand, varied con-

81derablr with local 1 tJ . The paraDl tic. at For' & 1a 
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COl'M t_ e:&_l . ... tal' belaw tbat ClOGGlltve4 1a 

AZ'Q" other are.. In an attezapt to &11..,1 •• th1, a1t

ua tlon.. a l&�e dries or It!ItJo,en,e! and Ia\l&lAta. 
obtainod trom the aurve�" oolleotions wa. Uberated 

� .  In adell t1on, par ... 1 t... WGre 1"01 ... 804 lA th. 

Port Arthur Qiatl'lo t ,  the .... tern 11Jd.t ot the in

r8atatlon. t�. Ont&l'10 an4 Clear La-. lan1tOba, 

T8.blo \'I llst. the spIel, a and m&utber at pa

ra$1 tea r.lea8� in the .,.... .mcnt.lon04. 

Date �I;oc&lltr "Sriac-yaa l!al-.a r • •• 

Jul,. 21 'taoho, Ontario iPh1!it!l 138 148 
Aug. 1 Port AJtthur, om. lJaesitRU. 896 aao 

Aug. 1 Pan AZttbuz'. 013. 1R11!lllt· 160 160 

Aua. l Fort .. 1& corn_,aa. l2a!e_ 26& au 

Aug. 1 von • 1& COl'M,8Ulr. JR9l!lbl 50 50 

AUS- 1 elM%' Lake , !�. � 1'10 m 

1AU&. 1 Clear I..ake I Han. l2h1allU 80 60 

TarAt Fon � A.�EAS l228 lOBO 

OlUIID T01'AL 2308 

!1'.  � 
1.. t.otal or �l,02'7 budwom pupae we" handled 

and �oarod at tho central !'leld laboratorr at Baft Lake, 

Ontar10, 1n l�9. The loaalitl •• cont.rlbutlns and tbt 
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- ------ - -- -

total 1naec.t pa1'U1t1a to,," each &I'Oa 1. U.te4 SA _ 

tol101f1ng tal:Nla UOD I 

Ara IS& tQPtWz 

. 

... 

1 ItaW Lake, Ontarto 

a VeN1l1on BaJ, Ont . 

a D'74en, OlltlLl'10 

• SaM ll.anda. 1Ian . ,  Camp I / 

5 Sand1land.. Xan., CatlP III 

e nal81lOo1 Lake, On�. 

'I Isnao., Ont&ztlo 

a spbEme At ott take_. Ont. 

9 C.lrs & cro0ke4 riM Lak4t ,  

10 
On� • 

t+za09t ppma&JilU 
38.58 

31 •• 
sa." 
24.H 

19.7' 
11.11 

aa.vo 
. 1  .. 

3l .3G 

21.69 

La Croa, s� luTowa aDd 
Beaverbou.M Lake, ant. .. l'1.N 

U Part a 1& Corne, Ba.k. O.M 

Para Ii tiM 11 h1£he.t 1n aN&e 1, a ,and 3 where 

the 1nt'68tat1or. 1. olde.\.. f!1le in.feataUQl\ in areu 4: to 
!" 

9 1nclualve 1. pnel'8l11 beUeved to be ZIOl'O l'8cent an4 , 
. parasl t.im ii, on the whole, Q�capond1nsl7 lower . � 

moat recent O'\l thzteuk hal been rG?ortod tr01.� Port a 1a 

C ome and , paraa1 t1am there 18 by far tho lowest 1n all 

the areu aamplad. 

' Tho  major paras1 tea obta1ned, 1n tbo1r ordor of 

Importal oe. 1fOX'O two Ichneumons ,  PP&;$OlWl!! Mt\,0l!! and. 

]W:;i1!l.\!! 1�qaqq1'1�at, and D1ptera, oomprllJ.fta ob1ot:q 
!!I..WJll,! 1!'.��. ':he.. t1u-ee accounted tor over • 

jmacquee
Typewritten Text
27



- ... 
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• 

of .. "*l lD ... , pUaal'*'- 1IhUe 111� 
� .... ... poul'Dl. tor t11l Nallllra& lo.c. 

Reoor4a rw two )'O&P' frca sanctUudI, B&'Ik 

Lake end Ignace indicate tbat .. lt4! ..... capable 
or butl.d1na up 1t8 populaUOh eu-11 in _ ou.\break, 

but 1nca.pable or JUdnta1n1Di it 111 tn. hoe ot oe\aJ.a '. 
oppoa1tlon _. be1n . .. more leueftl partQl'., 1e pOI
a1blr abawbod by other altel"naH boata . Jell&t1MI 
baa dropped 1n orroctlvene •• in 19a9. r •• qlHl. OG 

the other hatJ4, hal 1ncr$ued. If tba above ho14a tNe, 

tbe data at band u.pU •• that 1ntenalve W411CJl'II 80U", 

1tr baa been oxtant 1n th8 Ft .  r�rKl •• Dlatr101i tem .. , 

least three i"'0ar8, at. the balanoe tbt� baa alreadr 
n1tcbed 1ri favour or i?\MoaS.ttl. 

A atatlatloal anal,s1. �. surver �ter1al tra. 
11 area. d1.aclo.e. the ex1at.enco ot .. dlNGt. correlation 

.;'etweon the aex-ratloa Q.,' ,c1\ooec:\A ana. 8u-ra1.i1oe ot 

l'l:le0K!D�' anu �I���. tIOreov.l', i t  1 ,  olear tba\ 

theM correlation. have bee lJrouiht a'bO\lt lr/ an ob

vious tendency for- male para.lte. to develOp in male 

hos t pupao and vice veraa to.- femalea. 

Tllb�'e 1s "pparent a rathor suw.ll but �'ked 

paraa1 tic di acr1m1nat1011 Q6'l1ina t mala wdworm pupae, 

mainly U7 t;Dh1a;tea and P��o,en.!. 
The ae  t1ndJ.n2jl auge.t the 1n1tLatlon and .. 

velopment of · .ev,ral pOI.lbl.e metb04a of oontrol. lD 
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< :, " 
b tlltat plaoe " .- � \teen Ihown tMt a ar'8a-. 
pWOeDtap or Jale pupae U'O 4*8Voyad. __ p&l'aI1U .. 

bn. .,., IUcceHtu1 a:-illlc1al or. �.meohan1oal 
, �  

meuurea 8UOb. ., tNpp1D6 app11oc! toWtLrda a_ turthel' 

Mduotl= in � D'1Itbar or male. ahould etlect a ut .... 

1al decreue in the bu4� populo. t,!ctl it O,aw1e4 ou\ 

OIl a larp � ow .. .  period or '.1" . 

MoreOV81", NaoN.a IbOw that a. �.Oftl pupa

tlcm proo •• "'- th8 aflZ-ratl0 of p\.lp&O 111 the f1eld 10-

oru.aea ,  due to the later pupation or teD'ale luv ... 

A .tack or para.lue -.1Dta1M4 1n the lIlVcntol"1 
� 

could be re1 ... 04 s.n the tle1.4 1rheD the hOe' _x-rat10 

baa Na0h.4 a b1&ll lev.l, but with a eonas.deabl. pOrt1oa. 

or the pupal periOd lUll rea.laln,_ U \be lex-rat!oa 

or boat and pU'l.dte ,are apparentlr in d1Mct correla

tion, thia o�tlCl\ should ft8Ul.t 11\ th.e p:l'OUuct1on or a 

Lrr&ator � 0: temale paraslte-. Tb.e .. , believed to 

� po17�.' woul4 tl.en be pot.ontWly ,1ft a lION taYOUr.*

ablo pOll tlon to 1J:;loreaa. th.1r tNlIbera 1D the rollodaa 

ReOoNa &vailablti !r� Sandiland.s and Hawk r..ake 

s:::.o� L. �ked. inc.. ..... e itl 1 939 o;� tht; sex-ratios 0: 

.f',ilaeo$ot1EJI and E�41,tG.a . In cO�';nectlon with tbo abOVe, 

thil 1nr.Uoate. that, other tb1nga beinG equal, � 
paraa1 t1a can be oxpecte4 111 these are •• in lOU. 
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,:,'a:1 ci: l J3'J . If over'Winte:,!.n i.� oc cu.rs in �"'e QJ.lu.l t 

to Do;-.1inlon-wlt.1o prop�ions . 

lac1dn .: l s  o;Jvlouu . 

- .  
�. " 

CQ1-

In viow or the c'. 1dcnce o:,;tain ed t o  da te . tbe 

4U� 

jmacquee
Typewritten Text
30



31 

... , 

• 

··' �"" ' e"" ·  ... ...... . � .... .. . ...... . 

1 - , 
' v ) 

.... 
� : t � a: � �.. J �o II to • 

I · · , I . 1 , �  4 

F b,(l.oorenes . 
____ f t  • •  

( 0 )  

?!.e t�:oc. 0 :  
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fron ona aroa to ano Uler c o\lJ.(. 00 co::ductod l.'!. th incI'Elaceu 

�opo ot ult�to Buocoa� . 
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l�ale 
I" ana-le 
?e:;mle 
�:'e::Jilo 

T'ef. 

4th 
::ird 
4 th  
;jth 

Total 

1 
., .. 
a 
1'\ � -

n "'  , "- - I 

4U4 
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PBEDIIO AID OROI'III OF BUDW<IUI LARVd 

Br I. B. labJdia 
' . .' 

i�� .' ,.� 



PEEDIHG AID GROWTB OF BUDTrORll LAltVAB 

I .  IwrRODUCTIOX 

Previous studies on the bi olosy; ot the spruce 
� 

budworm (cf . 1 Q3? and 1938 rep or t )  elucidated the fact 

that 'bud.orm larvae show a di e tary preter.noe fOl' stam

inate e one. or Jack pine food. Large eoun t. made at 

Willard Lake , Ontario ,  111 1038 shawe·j that at the be

ginnins ot the year mOl t . ot the lArval (pudwormj pop

ul ation exr.l hl ted & dec ided tendoncy t o ' m1 �rate to 

staminate c one s ,  in the early part of th� year . Arter , 

approximately two weeks ' r.edir� ,  nnoth.r "migration 

occurred. to th e term.nal buds on the Jack pine . some 

larv •• completed their development on terminal buda 

alone . The data obtained trom ttl . and · other project. 
indi cated further studie. on the bi ology of the bud.ora 

to a sc ertain the effec t  ot the diff erent tood type. on 

survival or larvae , sex-rati o ,  e t c . 

407 

Thi . study wa s concerned wlth r two main featur •• , 

(a )  To determine the role ot at�1nate cone s and term1nal , 

'buds in the zrowth a..··u devel op::lcnt of budworr ... larvae . 

(b ) To deter7!l1.ne the number 0 :'" ins t nrs i n  l arvae f'ed. on 

t:: ach food type . 

The int errela t i on o� these two parts includea 

such points a8 ; 7he eff e c t  of the different foods upon a 

W.ortal l t:r of the develop1nc: larvae ; retardation in growth ; 

larval and pupal sex·ratlo8 J fer tili ty and fecundi ty of 

adult temale moth_ , etc . 
\ 



or 

( 

• 

II . arsOD 

The .tudJ wa. baaed on the .eparate reu1Dg 

of 200 •• cond in.tar bud. or. " larvae . A large •• 1'1'. 

ot such larvae were coll •• ted immedI ately followIng 

thei r  emergence in the aprlng ane before any r •• ding 

had taken plaoe . She ll Y 1 al .  (31- x 1 " )  were ueed 

a8 cages in which to rear the laMae . Placlns 2 larv •• 

in each vial , 50 vial. or ataa1nate- feedlng larvae and 

50 vial8 of terminal-feeding larvae .ere s tarted , tbul 

bezinning wi th 100 l arvae 1n eaoh eategorr . 

Larvae were liberated onto a tre ably picked 

at.aminate-cone or terminal-bud in the vial Which wa. 
then corked . Thi s  waa • • •  ential in order to keep the 

amall larvae trom .acaping J howeYer , thi. l' •• ul ted in 

.. tairl,. high hulI1d1 tr wI tb1n the 1'1al .  In order to 

maintain normal co�dl ti on. , the cork . ..  re replaced br 

c otton plug. in .. te. days . De.pite extr�. care , aome 

larva. suc c eeded in wrlggling the1r way out of the vIal 

and e icaping . 

All the vial . were examined once each week 

and new food added when np,c8. sary . Records were k6pt as 

to c ondi t i on of larvae , change of food ,  �oul t ,  e tc . Head 

cap sule s occurring from larval moul t .  were pre served tor 

win ter examina tion . .)ue to tho manner in which the second 

1ns tar larvae fed ,  i t  was impoasible in manr caa • •  to avoid 

i nadver tent 1ntrodl.lc tlon of larvae Into the vI al . .  However, 
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< , " 
auob 1ntroduced larva • •• " reed.1ng OIl the r.quia1 te tOOd. 

t1J)e and tbUa di d  not 1ntlueoce tho ex.per1mont inaarmaoh 

•• rood type • •  ere concerned. Some d1 ,rf1culty was exper-, . � 
ieneed 1n segregating the varioua head ca�.ulo8 found 

in the vial. and , �u. ,  determ1natl on , ot instal's was 

made mare d1t!lcult . 
Ill . FDDIIO F E 

A .  Stam1nate Conal 

Jack pine budwor.. larvae .ere first noted in the 

tleld, at Hawk Lake , ontari O ,  on May 28 , 1939 . At thia 
, 

t1me the atam1nate cone. on the Jack' pine were fully 

-"011 on " but ve17 tn bad started to rl;Jen--the !:1IlJoritJ 
beln:g " 6l"een " • 1'111. atudJ was in full operation oy June 

It w •• found that the larvae readily ted on 

the •• • lightly greenish cone. by bcr1� right into the 

centro ot the eone . 'fi th1n & abort time the larvae were 
ent1rely concealed tro� v1 e. and a lr , tra c e a  of their pre

aenee .ere qul�' 1mpolsible to find . � 

Usuall,. no diff i c ulty w a s  uxperHm ced. in I!l81n-

taln1n�: the larvae On the 8 twnlna te c one s .  In C! r.umber 

of ca s e s  i t  was diffi cult \.0 de termine whe ther the larva 

hal moulted or not , linca an early thl r>:l ins tar l arva 

c lo sely resembl e s  a lecond 1ns tar one , e tc .  Furthe :· ,  due 

to the emall 1 1 ze of the second in. t.ar cap sule--aoout 0 . 2  

111ft. long and 0.2 BIll. wide--a micro scop1c examina t 10n ot 

the food and content. Of �. vial wa s nec e as&rJ • In 8ome. 
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caae. th1a nec •• ai tated the d1.turbance ot the larva . 

Fro� prov1ous obaervatlona l t  .. aa foUDd that 

the larva did not return to terminal buda untll the lat

ter part of Jun� when they wero a�proxima tely in the fourth 

lns tar . In order t o  Btar t ataminato-fod larvae feeding 
on terminal buds , tne latter were morelJ introduced into 

the v1al. , about June 12th . In thi s tnanner larvae went 

over t o  the bud8 voluntarlly . Thi s occurred about June 

1 9th. In nearly all case s the larvae pr eferred to re-

�1n 1n the cone s a8 long al posaible , con tinu1ng to teed 

in them even when �o conea bad become c overed w i th mold .  

Feedlni on the terminu.l a took place i n  the uaual manner, 

tho larvae sp1nninc tbeir .eb and ohewing ott tho needle. 

at the ba.. . Durlng the laat two ina tara the larvae bad 

voraoloua appetite s ,  1 larva alone conauming about 3-3-

terminal s 1n entlre t7 .  

B .  Terndnal Buda 

In mo s t  caae 5 tbe sec ond ina tar budworm larvae 

practically refuaed t o  feod on tho terminal buds provided 

in the vial s . �'or the fir s t tow day 8 of their beinc con

f int:d ( 1n the vial ) WAe larva� keil L c ra",.l int:; about inside 

U10 vial c ontinuously . In a f e w  c a D e s  tlw lar v a �  re-

rnained 1n t:.l.el1' sec one. in3 tar a lmo s t  t o  tr.e end of June 

wi tho u t  feedinc . '.i'hose larvae that 0.1 d settle down to 

teed �pp eareu t o  do so in 61 "haphazard manner " ,  alternat1ne 
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bet •• en period. ot teecU.ng and perl'qa. ot •• Dder1q 

about ( durins the leoond. and tbird tn.tare ) .  In th.a 

earll .tag.. ot reeding the .. cow! l�.tar larvae &1.&7. 
>, • � 

bored right 1nto the te�m1nal--u.ual17 the oentral axl. 

of the bud on the ueedl •• --prac t1oally no "external -, 
reeding occurred. 'rh1. would tend. to c1e .tror tbe bud 

c ompl. tell . even it none ot the n8.dl •• • ere harmed . 

During the fourth Iaa tar the larvae •• ttled down and 

developed In a more or le.a normal 'aanner . 

Varl oua po •• lb11It1 •• sugg,.t th •••• lve. 1n 

explanatI on ot the larvae not teedina on terminal. . ane 

I:uportAnt factor .ould be the matter or the terminal • 
.... 

at the tIme the larvae coumenoe to > 1"eed. DurIng t� 

lat tor part o£ Mal and earlJ :un. � t.ratnal l are not 

1et tully opened and 1n m&n7 0 .... are covered w1th a 

resinous exudatIon. Thi . would tend to 1Dh1bIt 8Zf1 teed

ins ac tiv1 t,. on the part ot the oud.orm. Another tacto!" 

worthy of c one1deration 1 1  tbe rela t.1:ve f ood value . 1n 

terminal bud. aa compared to Itaminate c one . . The formtill' , , 
would not contain nearl,. the amount 01' nutr1 tive elementa 

�Ult the latter would . 

In add1 t i on to th e  vari oul relati onships ind1-

cated under the a eparate toedin£ type s ,  no e s peci al reat

urea .ere not ed in the development ot the larvae . In 

general , growth .... Apparentl,. l1milar bot •• en mal. aDd 
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temale larvae reeding under similar c ondi tions up until 

the fourth ina tar , at whlch t1:..c the :1al e  usually 18-

v.lo�.d more rap1dly_ 

A .  Ins tars 

On the basi. o f  head c apsule s collec ted from 

the individual vials , there 1 s  thou�ht t o  be 6 larval 

1n. tar. in the budworm , exclusive of the rropupal and 

pupal . tage . Due to the d1ffi cul ty in locatine head 

capsule s and also addi t i onal larvae b � 1n£ inadvertently 

introduc ed with tho change of food, i t  is not possible 

at' this time t o  make any defin i t e  3 t a t c�nta in retard 

to the numb�r of instarl . In �os t  cuse s ,  the data avail-
.... 

able seem to indicate 6 lnatar s .  

1 .  Head Cap sule �eaaurecent. 

On tl.e weekly examlna. tiona the larvae and food 

w ere exa.m.1ned for calt-otr cap sule a .  The pre lanoe ot a 

c apeul e w a l  taken a a  an indic a t ion o f  change of 1n. tar , 

slnce no apprec iable external change s occurred in the 

early in . t ara to slr;r.lfy such crum.:;e zs .  I t  1 8  intere st-

ing to no te , at thi a poin t. ,  tha t up w:til the laat in-

s tar no other p orti on of the exuviae could be foun=i ex

c e� t  the head c ap oule . 

A aeries of hQ aJ. c a;; su.le s  w e r e  .o:lea. aured. under 

the binocular tucro a c op e  and the � l. ze s  of head c ap sule 

for the va ri ous instar s  deterza!.ne� .  :he :::ata are pre-

aented in Tables 1 and 2 .  In tho se tables .the length 

412 
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and w1dth ( in millimetrea ) or the capaules are preaente4 

for each lnatar . The number ot eap.uloa in each cate-. . ; 
00rj i s  included. D�e to vari ou s capiules no t recovered, 

and death ot larvae at various inatars , the number ot .. 
head capsule mea ourer.len t. pre .ented tor eaoh 1na tar 1 a  

not constant . 

Table 1 pre sent s the me asurement. of head cap

sules from larvae te� on stamina te cppes . The variation 
in size tor each ins tal" i s  readily ob aerved . Thi a 1s not 

d�e t o  s ex-di fference s  in s1 z.e of ca�l ... ule . s1nc e s tud1 •• 

during 1938 (see Annual R eport tor 1 9:58 . ) showed no ap

preciable ditference a  1n size between mal e and femal e 
c ap aules .  Observat i ons and mea suremente trom thi s etudJ 
(peeding and Growth ) &how .1m1 lar re sul t . .  The range 

in size of head cap sule tor each ins tar "7 be due to 

fe edlns and General " viGour " of the ind1vidual larva . 

Table 2 present s the � & 8Urement. of head cap-.. 
sule l fro!!'. larva e ted on terminal bud s .  Here aga ln there 

i s  noted conalderable varia t i on in s i z e  for cap suloD 1n 

the same lns tar . 
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1IIL2 1 

LARV At. (aTDtJOI.) HEAD CAPSULE 
IlEAS�S'1'Al41IA'l£ P3J) 

0.0 .0 

= •• ::r. .a 

.81 • 81 , ., . .ay • .64 .84 " 1.06 .M 1 .13 .13 11 .41 •• 1 I .6'1 .('57 1 1.06 1.01 a 

.25 .1& 1 _'I .n 1 .,' .7' I 1 .08 1 .01 a 
• 87 .8' 1. -, . .u • .80 .74 1 1 .17 1.U & 

- , .3. .� .:58 11 •• 8 -,. • .80 .80 I 1 .1'1 1.1'1 a 
I .3'1 .:58 1 . 5Z ... I .ea .ao " 1.22 1.11 1 
( .3'1 .3'1 26 . 53 .51 l' .85 .85 '1 1.22 1 .11 1 

.40 .37 • .58 .53 • . 00  .as I 1.87 1.1' I 
• .0 • .0 I . 58 .58 11 .;a .85 I 1.8'1 1.11 a 
. u  .3'1 ... 6 .61 .81 1 • •  . GO  a 1 .av l.st a 
.'1 .u • .8' .as , .9t . GO  I 1 .33 1 .-2'1 1 

.6' .11 • . 99  . 91  I 1.33 1.33 1 
.... .64 .M 10 1.01 .90 1 1.18 1.8'1 a 

• .&'1 .N 1 1 .Q1 . 96  I 1.Z8 1.13 3 
• &0 • •• • 1.01 1 .01 I 1 •• 1 •• 1 
.,. .M 1 1 .01 .11 I 1.d 1.", 1 
.,' ,'I' 1 1.01 1.01 1 ida 1 •• 1 
.80 .eo 1 l.ce 1 .08 I .48 1.et 1 1.48 1.83 1 

1.'8 1.38 .. 
1 • .0 1 •• S 1 1.48 1.'8 S 
1 .54 1 .'8 1 
1 .5 9  1 .48 1 
1 .64 1 .48 1 
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Ind lBSTAR 

I�th. WJ.t1t.b. llio.of 
... JIm. Cap-

aul •• 

. aa  .83 S - -
( 

.16 ,26 3 
. • rt .rr '1 

• 31 .32 • 5 

.�'1 ,38 1 
--

• .3'7 .3'1 G 

·:lYa.a 
LARVAL (BUDWORM ) HEAD C AP SPLE 

MEASUREMENTS-TERMINAL F�D 

3rd IKS'rAR fth USAf'S 
I��' WId.th Bo.or Lith. Wldth Ho. or 

1Ifm. 11m. Oap- ... ... Cap-
aul •• aula. 

.'1 .41 1 . ..." . " 1 

. 53 . 5Z 5 lao .Sb 3 
, < 

. 58  .S8 e .88 .aa 1 , 
.85 .80 1 

.J � 

.85 .95 3 

.90 .as 1 

.GO . 00  1 

.91 .ee 1 

. 95 . 90  a 

. 95  . 95  1 

" 

. 5th . III'fAli 
!�th. w ... � ... � Ji 

... 1fIl • e 
e 

1.1'1 1..1� , 
1 .as 1�0I 
l .as 

: 1.1., 
1.ST 1,,1, 

.. . 
l.ft 1 •• 

l 
1 .30 1 •• 

� '. �; 
1 .U l� itfi , l.' ; '  
1 .38 1." 
l .'� 1 ... 
1 .43 l .n 

1 . 48 1 .38 
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IN STAR 

SEC OND 

THIRD -
FOURTH 

FIFTH ( 

• 

INSTAR 

SEC ORD 
THIRD · 

FOURTII 

FIFTH 

:I'M&! S 
SUMMARY OF HEAD CAPSULE tmAstJREMmrl'S 

OF �TAMINA'l'E FED BUDWORM LARVAB 

lUXIWK t.lAXIllUlI JnWl 
LEWOTH \'{ D'.rf: LDGTB WI:JTH LUOTH 

• 21 .21 . .... .41 .�2 

.41 .� .eo .80 .57 

. 64  . "  1 .oe 1 . 06 .. 00 

1 . 06  . 95  1.84 l . d  1 .32 

'rABLB :' 
SUDARY OF HJU.D OAPSl.'JLE 'llABTJRliIIBf'M 

OF TSR1UBAL FED BtIDWOD LARV d 

WIDTH 

.11 

.If 

.aa 

1." 

HDIIKOlf IWCIIlUK DAB 
LImGTH WIDTll LBKG'l'B WIDTH LDOTH 1IID'lB 

.23 .83 .�'1 .3'1 .31 .31 

.42 .4:1 .58 .58 .58 .55 

.74 .74 . 95 . 95 .87 .85 

1 .17 1 . 17 1 .40 1 . 38 1 . 32 1 . 24 

41f 
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Tl!:�;-���kc·r.:t�� � .• '- .-
,>,"-'1-";'; ' ';' ' �  �;��: � ?: . 

� .  � 
.A � or 'abl •• 1 and 2 14 0 _ta1nod in 

Tabl •• S and 4, p� •• entlng the m1n1mwn, 8xjWl' an:1 

mean length and w1dth of head �.paul •• . tor each in.tar . o • 
� 

In general , no appreoi able dirterences in mean ai �e of .. 

. . •  4 

head capaule 1, noted between ata;::.1na t,-ted and terminal -. 

ted larva. , al t.h.ougb. the c&paW... from tol"la1nal-ted 

larTae appear to be • trifle .... l lez- . It 1- 1ntereet1q 
to note that the s1.n1mua also. ot head. capsulea were al-• 

"18 grsator �g.t terminal-red larvae than &manset 

ataa1na te ted. 

The data presented lead. to 'Etveral Interests.., 
o on.a1derat1 ona . Apparent17 tne of food doe. not •• riou.alJ 

� ' .  

lntlu�e the 81&. of the lar'Ya, a. depict.c1 b7 the bead. 

capaule meaavemen ta .  Sine . the tOOd�t1J).4t 40ea exert 

tome 1ntluenoe 00 the larva (a • •  Ul be 1Dd.loated l ater) 
it JDWtt afrec t the vleour .  Examinat ion ot !ableB 1 and 

I 1ndl�ateB a more uniform aevelopment of larvae feeding 

on terminal bud. . Th e d1tterencea (.1n 'fdllimeter. between 

the smalles t and largest head a.plulea in each lnl tar ue 

presented below l 
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STAlfINATE-FED TERXnAL-F'ED 

LENGT! WIDTH LSNOTH WIM'B 

2nd Ina tar . 21 . 21 . 1" .14 

3rd Ina tar . :58  . 4 3  . 1e .16 

4 th Inl tar _ 4 2  . 42 . 21 . 21 

5th Inatar .53 . 53 . 31 .21 

ThuI , it 1. observed tha t the si ze ranges of head c ap- . 

aul. a from terminal-ted larvae exhibi t greater un1to� 

1 ty than cap lul.1 from stamina te-fed l arvae . 

The i nere . a e  in mean boad cap sule 11z8 through 
luc c e s siv e inatara f or staminate- and terminal-ted larvae 

wa'1 computed • •  foll owa l 

STAMINATE TIRIIIHAL 

LENGTH WID'l'B LENGTH WIDTH 

2nd- �rd Ins tar . 26 . 2S . 2" . 24 

3rd-"th In. tar . 2 :5 . 30  . 32  . 30  

4 th- 5th Ina tar . 4 2  . 40 . 45 . :59 

(Fi gures are 51 ven i n  millimetre. ) 

The indica t i ona tram the a bove a re tha t in 

uoth s tamina t o - and t ermina l - f e d  l nrvse the inc rease in 

s i z e  of he ad cap a ulb i s  fai r lj' uni f orm. up t o  the 4 t h  In

s tar . In b o th c a s e s  the 3re at e o t  incre a s e  in si ze took 

p l a c e  on the 4th Ins tar ::noul t .  Tho £rca t e st ::liveral ty in 
s i ze of head cap sule oc c ur'red in the fIrth in. tar . Thi s  

might b e  the re sult of the ac cumula ted etf e o t  of tu. type 

of reeding upon the larval erowth . I n  general . the larvae 

41f 
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. .  �� ;<ta� ��!! �� �.��,� '':��7���:t'tJ , 
j .� r�' 

appeared to put on thetr mul .. powtb dur1Jlg the 

tltth and 11xth in.tara . 

l'Or pul'po", of c ompar1lon , a ;ooJlp1ete aeria • 
.( 

of head eapeule a troll each ot 0Zl8 -.le and te.le larva--

staminate- and tePm1nal .. ted--•• re recorded 1fl Table 5 .  

ZABH § 
SI:B OF SAD CAPSULE IN '!tIlE LARVAL I1STARS 

nOlI STAKIIATI- AID TERJlINAL-PED LARVAE 

MALE P'EltALB ' JL\L.I IPll.'XALB 
LENGTH WID'l'B LENGTH WIDTll L�o-TB WIDfH LENGTH W1m 

2nd Ins tar . 38 .�a _'0 .3' .11'1 .87 .3'1 .3 
.... 

3rd Inatar .53 . sa  .11 ..eo .53 .&1 .58 .s 

'th In.tar .86 .80 . 95  .sa •• .10 .90 d 
5th In.tar 1 .g 1.1., 1,_ 1.31 1.U 1.1'1 1 .�3 1.8  

It 1. evident , from Table a, tha t  no appreciable 

dirferenc es 1n 1118 ot bead capaule exlat between larvae 

of the lame .ex, regardless of the t'ood tn. . Head cap

aule . troll tamale 
• 

It 1 .  1nterestinG to note tnat tbe head eapaule. ot 

t1ale larvae ( T aol e 5)  are nearly equal or 8omew11at lower 

than the averac;e si%e s  rec ordtJd in Ta�le s Z anc. 4 for 

aimilar food type l .  S1m11ar1r, heaa capaul ea from fe

malo larvae were c ons 1 a tently larger than the mean 81ze e 

rec orded in Table. 3 and , .  
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B .  Larval Devel opment 

Two charta .ere prepared 1l1ustrating the d e

ve lopment of budworm larvae on staminate con •• a nd  term-

ina l bu� 8 .  Only thoa. larvae tha t compl.ted their de

vel opment and emerged a a  motha were depicted in the • •  

charta . Due to the tac t tha t the larvae .e re examined 

onc e ( or twioe ) per .eek , in many c a s e s ,  the date ot 

ohange ot in. tar wa a ba aed on the s t ate or c ondi tion ot 

the l arvae . In the c ocp l l a t i on ot the chart s  the atage 

420 · 

ot the l arva at the time of exa mina tion wa e taken 1n moa t  

ca88 B .  The development ot the l arvae i s  bas�d on the presence 

ot ,ix ins tara • •• •  eemed to be indioated by bead cap.ul e 

mea Burementa .  Female larvae are pre .ented 1n the upper 

portion ot the c}�rta , aeparated trom male larvae ( 1n the 

lower portIon )  by • bl ank spac e .  

1 .  S tamina te-red Larvae 

Examination ot F1 2 .  1 did not ahow any appreciabl e 

advan c o  ot ms.1 e larvae over t emale one . .  'llhe male . c om

pl eted their development only g sbort in terval ahead o t  

the f emal es . Thi . c hart furt.her ind i cated that for the 

l a s t  two day s o f  June 7e� o.f tL e fe�lnle larva e were in 

the f i fth ins tal' , 20"� in tL e s i x th l r. st a r  a l'.d 4 :' ;  i n  tLe 

four th ins tar . Pupat i on w a s  s ta r ted pra c t i c al ly in all 

c a s e s  by July 1 2 th and f a i rly w e l l c o;np leted by July 24th . 

By July 2 6 t.r� 92:$ of tLe f emale l arvae had eme�ged as motba . 

�aL e larvae r •• ding on I t8mir� te c one l show e d  more variat10n 
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( \ 

• 

, 

in their d�ra t l on of tn. tar s . For t he raa t  two day s  of 

June 66 .67% of the mal e  larvae .,.-ere ln the flfth inatar , 

22 . 2� were in t�e sixth in. tar and 11% 1,J\l the fourth ins tar . "l\ 

Pup a t l on amongst the mal e larvae prec eded temale pupa tion by 

one t o  two daya , on the Rver_Ee , and was , tairly well c� 

_ pleted in the tormer br July 2�rd. 

� .  Terminal- fed Larvae 
-

I:;eve1opment amongst larvae reared on ter:n1na1 buds 

( Fig . 2 )  was somewhat retarded . There appeared to be c on

s iderable vari a t l on among s t  both male and female larvae 1n 
.\ .. 

ct-.. ange of inB tar . Amonglt femal e larvae (reared on ter:ninal 

budat. on June ,8- 30 ,  33. � were in the lr tour th lns tar and 

66 . 6% .ere ln the tif th . Pupa tion was under w.y by Ju17 12tb 

and fairly •• 11 completed by July 26th . '  The male s reared on 
terminal. 1;)"00. developed l omewha t more slowly .  By the end ot 

June 5O-� of the larvae were 1n the fourth ins t al' , 40� in the 

fif th ins tar ar.d 10% in the sixth ins tar . Pupa t ion waa well 
" 

under way by Jul1 15th and fairly well comp l e t e d  by July 2'th 

3,. Stadial Duration 

The ct.nrta ( Fi£s . 1 an d  2 )  were 3urr.ari zeJ. on the 

basi ci'  of U.& r�umber of day s spent in each s ta c. i U!:l  �)--; the larvi 

The t o tal nu..'nb e r  of da:-a wa s c omputed and 8 Vers.c c n  o t t a ined . 

':h& re sul t s  are pre sen ted in T a ble s 6 sne'! 7 .  The se tabl e s  

pre sent the minlm� number of days , �aximum number o f  day. 

and av erage n�b8r ot day s sp ent by mal e  and f emale larvae 

(in each tood categorr )  in each . tadium. 
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d lJ1atAl' 

3rd lnatar - � 

f 4th Inatar , 
5th Infitar 

tb. In.tar 

... 
• oth 

S'l'ADltm 

2r.d Inltar 

3:rd In.tar 

14th In star 

5th Ins tar 

6 th Ins tar 

Pupa 

�oth 

!ABLE e • TI • 

OURATI 05 or STADIA AHOHOST 
S-rAJmlATE FED LARVAE 

, l' 7 .'1 • 

7 16 ii.3 ., 

? l' 10.3 ? 

7 18 9.1 , 

7 12 9.1 6 

U 14 18.1 U 

11 a 11 .0 I 

T.ABL§ ! 
00RA!1'Ia. OP STADIA AMORGft 

'l'EIUIDlAL FED LAftVAE 
KALE 

JUNI:m11A lUYTUITV AVERAGE flU I1i l.JIVJI 
DAYS DAlS DAYS DAYS 

., ao 9.& , 

9 19 18.& I 

7 13 9.e a 

7 13 9.1 7 

7 11 9.� 7 

10 � 11 .8 12 

5 15 10.1 a 

424 

16 7.9 

U 8.8 

15 10.6 

� 9.2 

16 9.8 

l' 12.8 

18 11.9 

FEVAI..B 
VJ:'y"f KUIII AVERAGE 

DAYS DAYS 

11 S.O 

11 12.S 

14 11 .0 

10 8 . 2  

12 8 . 7  

13 12.5 

14 11 .a 
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"" " " 
The table. ( 6  and 7 )  indioate that temal e larvae 

are somewhat re tarded in their early development , when 

feedln£ on terminal buds , a"8 c ontra . t�.d wl th staminate 
. a; 

c one s .  l-'or the second , t.hird and f ourth ins t ars , the 

number of days spent in e ach of the ae ,stadia by t erminal . 

larvae ( female s )  was greater thB'l the ,number of daJs 

Ipent in simi lar s tadia by remale s tamin ate larvae . In 

the remaining s tadi a the t ermi nal lar.vae ( te�l el ) de

veloped fa l ter than stamina t e  temal" 'larvae . I hus , a 

general averaging of devel opment _a l indi ca ted . Male 

larvaB r •• ding on I t amina te c on • •  d1d �no t d1fter appre

ci ably in thei r rate of development trom female a tamina te 

larvae . Terminal larvae ( male ) were I lower in the ir de· 

velopment , c ompared w1 th .tamina te ma le larvae . A compar-

1 .on o f  the adul t l ite apan showed t�� t  mal e larvae feed-

1ng on Itamlna t e  cone s 11ved longer than ma le  or female 

larvae on other food type s . 

io"ur ther tabl e l  were c on s truc ted , baaed on the 

to tal lIfe 8 p&.l'\ of the larvae an d the -percentage of this 

t. ime &Spent in each s tadium. 'The da ta were s :;. t;re';;ll ted 

f or mal e and fomale larvae and s tami n at e  or tcr�i n&l 

f ood . The r e sul t s  are pre s ented in Table 6 .  Th e t otal 

l 1fe span wa e comput ed , 8tart1r.e wi th the l a rval eme rgence 

l n  th e sprln£ of' the year . Thu8 , tee c omput ed life span 

doe s not ta ke int o c on sidera t i on the t l me spent in the 

egg I tage , f1r s t  1n. tar larvae , hib ernat1ng l arvae and 
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the firat t •• day . o t  secon d in. tar larvae emergin� in 

the sprint;: of the year . F.or s tamln ate-fed larvae , the 

ave rngs 11fe span for tr!8 ::nale bud"orm .... c omput ed aa 

7 � . 7  da ya , tecales 71 day s . Terminal-fed larvae w ere 

found to have an averaee 11fe span of 72 . �  days tor 

both :t1&l o s  and temale • •  

T able 0 indicat e s  tha t  the long.a t  peri od of 

larval life occurred in the third inBtar tor terminal

fed larvae end fourth lna tar f o r  I taminato-ted larvae . 

stalll1na te- fed larvae spent the Il:or teat perlod of t.heir 
developmen t In the ae c ond ina tar . I t  1 1  intere s ting to 

n o t e  tha t  fluc tuati ons , In the form of an Inorease or 

decrea.e In time spent In each atadium, ocour at the 

. a me  ti�e ( s ame in.tar ) regardl e s s  ot •• x or tood . Tb1. 

would .oem t o  Indi c a t e  defini te ina tar charac teristi c I ,  

resula t lng the tl� e .pent i n  tha t partI cular ins tar . 

1 hi a  I s , then , fur ther c omp l I c a t e d  tr30ugh aex and 

feeding , whi ch acc oun t s  for the var i a t ions tram t� 

ave rage . In general , the budwo � a�)ends about 1/6 of 

i t s  l ife in t�� ;upal s tage { fro� emereence in 8�ring 

t o  d en th of adul t if! s w;:;r.er ) .  Approxi .T.R t e ly r.;/: :)f the 

l 1 f e  BpBL i s  spent 1n t�e l a r v a l  s t a ge . 

c .  �l S c u s B i on 

7he tabl e s  pre s ented on durati on of lns tar 

( 6 ,  7 ,  8) and larval d e v e l o�ment all indi c a t e  a general 
" averaglng " effec t .  �he re the larvae have developed verr 

42f 
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• _ _  -.. �.�c-,_ O'_::. 
�. ,. > 

�ABMS , 

.. 

OORATIOlf OF STADIA RlLA,.m TO TOTAL LIPS SPJUi 
dONOS'!' BUl'WORll LARVAll 

STAffiliJ\TE PSI> TBRIIDAL Pm) 
STADrUlt MALB FmaLK · JlALE FEItA.LE � or TC)ta� � or Total � or 'l'o,1..1 I� or 'l'�= 

Lite Stlan LU'e aDm Ute . bu. LUe S 

and. In.tar 10 .5 U .l la •• 11 .1 
. .  i "" 

5rd Inatar 11.G 18.5 l'1d 1'1.7 

4th In.tar 1 •• 0 1' . 9  11.1 15.2 
5th lnatar 11.3 lS.O 11,& 11 .1 -
6th Inatar 11.3 lZ.'1 11 •• 12.0 

Pupa 11.7. 18.1 lA .1 1' .1 

Moth al.6 16.' 1 •• 0 15.' 

100.0 100.0 190 ·0 100 . 0  
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rapidly dur1r� the early in a tar a JUG to fav ora ole c on

d,i t ::.on a .  a n  a.pparen t r e tarda ti on 1r.. crowth oc c ur s  during 

the l a t ter in. t ar s . Thi s i 3  e Ae�p1 1r1 ed 1 n  Table 8 .  

Thu s , 1 t  appe ars tha t the r o  1 ::;  a d e f 1ni t ive p er i od f or 

larval dev e l opment and , when thi s p e r 1 0 d  i s  al t e red by 

feedin� and envi ronmental fac t or s  in an y one p ort1on ot 

the peri o d ,  a c ompana. tine chan ge 1 s  genera lly effee t ed 

1n s no ther p or t 1on . 

42� 

Summa t i on of data pre s ented in th i s  sec tion ot 

the study - - growth and deve lopment--would seem to indleate 

a di sc rimina t1 0n opel�at1ng to the disadvantage ot the 

male budworm lal'vae when the y are deprived of p ollen 1n 

their di e t . The char t a  ( P agea 4-2.1 ., +2 2) 1ndi cate that 

mal e larva e reared on terminal buds were the s loweat 1n 

their development , compared to femal e larvae on terminals 

or r.w.le and te:na le l arvae on s tamina t e  c one s .  Male 

l arvae ftiedinc on s t am1n ate c one a were in adv a nc e  of 

female larvae on the same food or o the r larvae on term-

1nals . Fer�l e larva e feedins on terminals were � l i �htly 

!. n  adv n !1c e of lJl81 e larvae on the El E..r..e (o od .  I n  c�ene ral . 

:J.9.1e l n rv£c f e e dl nL" on s t e.mina t e  c one s de v e l op ir: ac 

c c r1B �1c e w i  U. :- e- :r.&l a  l €i.rva.c en the s o..'nc food ; u"..6.l e 

l arvae re edinc on t e r�ln91 8 ud s  shOt,. ::5. e fi n l  t e  re t arda

t ion i n  their earl y cr ow th sr.'..! ap�rec i c::,;le cur t a i lment o f  

their adul t 11fe . �hUB , the data are , def1ni tely . in

dicative of the eff e c t  of p oll en 1n a l arval bud_orm 
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" � diet and al ao tha t I taminate o onee a� not det1nl telr 
•• sontlal to the growth of budworm larvao . The i ndica

t i on s  are tt..at pollen atfec t a  the nor.l'.J1&1 development or 
�' 

'oudwo rm larvae , l lapartlug a more viGorous c onst! tution 

t o  tho insect an d  thua e quippinc it  tp b e t ter witbstand 

the adverse 000:1 1 tiona of 1 t .  env1rCJ:l.m9nt . Th1s would be 

further reflec ted 1n the fertil i ty Bnd tecundi ty ot �. 

adul t moths and hence of di re c t  beartUE on the eplde� 

l o1og7 of the in •• c t .  

V .  MORTA LITY Al-C D SURVI VAL OF LARVAE 

'l'he r e aul t .  ot t :18 exp erlmfmt on t.edint;: larvae 

ae'parately on a taL"'linate c one. an d  termina l buds are pre-

lented. in Tabl • •  w and. 10 . III the a. tablel 1 t  w111 b. 

not ed. that in each vi al 2 larvae .ere started . In a 

number of c a.e. th. s. larvae e1 t rAr d1 ed or escaped 

trom the vial , and thi s ne o e a l i t. ted the addi ti on ot 

fur ther larva e , to mainta1n the experiment . Such 

larvae intent i onal ly 1 ntroduc ed were� "rec o med under 

"added " in the o ol\l.llar. , tl LArtV�E " .  Such. larvae a s  were 
, 

i nt r oduc ed w i t h  t.he food are rec oreed un J o r  "6.ei'll t I l " 

in t.he c olu.-:m ,  " j  .. AEVA i;. " . A nU::lb c r  of l arve .:; ;-�Et. :.i :ii ed 

& 8  & re s ul t  of p a ra s i t i sm ,  inc u rred ��r i �� the s�c ond 

or third i n a t a r' J o t her larva c had di cd .!'r orr, b�c omin[ 

()Il l.ro.pped i n  t.he moi s t ure a t  tt�e a i de s  o f  the v i al . 

'l'he s8 l a r va e are rec or::e� und e r  the c olumn , " Other than 

Experimental �or ta11 ty " .  

jmacquee
Typewritten Text
20

jmacquee
Typewritten Text



VUL .. , .. ... 
lIO [!lat. 

1 I a 
2 • • 
" II • 
� • • 
It �"I 2 
• • I 

. 7 .2 . • 
• x • 

.- • ... 
w • • 

11 I � 
!.II • Z 
1-. II • 

:s3 • I 
� :I • 
31 I 2 
Ole • Z 
"31 II • 
.)IS • Jil: 
� I I 
'0 2 III 

Iii Z 
.. • • I 
� " .2 

�� 31 :2 
':'1) X 2 
58 a I 
�7 2 If 
:')8 If 2 

I)W 2 2 
6Q 2 II 
7. 2 Z 

78 2 2 

'la a 2 

'1' I 2 I 

75 2 a 

78 I 2 2 

77 i 2 2 

78 2 2 ! 
'19 2 2 

80 I I 
.114 2 II 
91 a I 

N • a 
.� • • 
�. .ll JI 

; :. '1' 
IAl5I.E � 

D'l'DRATIOI OP S'lAJID.\U COD-f'ID Ll.'m 

I 17 • IS E II 0 

�lda4 AdCl1t'l 
Ie. IllIa� 10. 1.1Da�. 
- - - -
• � ��. 
- - • :I 
- - - -
- - - -
1 a a a 
- - J- • 
- - - -

- - - -
- - .I. • 

- - - -
- - - -
1- II '" ., 
- - - • 
- - - -
- - - • 
- - - -

" a .. a 
1- 2 - -
- - - -
- - ., • 
- - - -
- - - -
- - ,I'i � 
Z II - -

- - ., .'1. . 
1 I 1 I 
- - j,. 2 
- - - -
-. - - -
- - :s 2 
- - - -
- - J. :2 
- - - -
.1.. JL �.\ � 
- - � ;.: 

- - .. It 

(6)- 2 , :I 
I :5 

- - (' ni 2 a 

- - '1 2 

(3) 1 2 1 :5 
2 :5 

(4) 2 2 
2 3 - -

(3) 1 a 1 a 2 :5 
( :5); 2 1 2 

.'I. 

(3)� i - -
- - 3 
- - (a) I 2 � 
- - S I 

lL ., - -
- - - -

P L A 

.o�� 
1 I 
II � U11t .: - -
- -
- -

-. 
- -

01. 
Ii) 
(I) I 
l. DaD. 
.I. � 
- -
.I. 
• 
.I. 
(a)� a 

� .... 
- -
., 
.. ... 
.. :s (6' 3 :5 
2 ., 

X � (Ilt 'flI-lDe 
., 
iii 

calt 5 
2 2 
\;)J� � 
J.. l) • 

l) 
1 � 

CI); � 
1 .... 

(a)l I 
(" i � 

2 IS 
(5) :5 2 

.2. :5 
I 2 
.. 2 

- -

It I 
- -
1 :5 
- -
x J( 
- -

It T 1 • 
po- �  �.� 

10. IDa�. . lDII�. 
1 & -
• II -
'" • . � ... 

• a -
- - -'al: � a 
'" -
tI)t -

� 
- - -
- - ., 
- - . ... 

. .1.. X -
.I. ;) B)] :.: 

.I. , -
- - -
- - -
.L ., -

a I -
J. .i' .. 
- - I!)l M 
:I :. '!II 
- .. .. 
- - -
-- - -

. .  
ca,t. � � -

- - -
1 , ,. 
- - -

Jli -
- - -
- - ,. 
- - -
- - -

• I- -
.. J. »- -

:2 -

(�) i  i � ... 1 .. 

(2) 1 � -
1 , 

,,)i : -
1 & 

:s 2 .. -

- - -

1 2 6 
- - -

1 a ,}2 2 
I 1 3 

1 pgp. j ,e 
.- -

1 e -

I (:1)1 I -
- - -
4 • -

. .  
� 

:�ar 
1WZ l'!IIAI.Z 

- .. 
- � 
'" -

- -
1- J. 
- 1 
-
- -

.. 
- .I. 

- -
- e-

- .. 
- � 
- -
- .. 
- .. 
- .. 
- 1. 
- -, .. 
- -
.. -
- -
- -

- -

• 
- -
- -
- -
- -
1 1 
- -
- -

- -
- II , 

l. 
1 -

- It 

a 1 

1 1 
1 -

1 I -

1 I 1 
1 1 

" -
1 -

1 
-. 2 
1 1 

.J.. - �"'-

�: FIGURES MARKED WI TH  � INDICATE DEAD DUl TO P4JtASITISJI. 
, . .  ,. , " 

1 

-

-

6 



VI& 

11 

.. 
• 
-
-

. I'r  
• 
all 

� 
Q 
.. 

� 
•• 

� .!2. 
� 
-
.v 
50 

ea 
0'" 

� 
8& 
tiC 

I 17 

63 I 
� 
as 

86 

,�. 
I.!!. OQ 

I t1 • B 

Started A4de4 
JlO. In.�_. ___ 0. ��. 2 2 1 I 
� .a. • 

� • 
- -

� � 
- -
- -

• I I I 
II • - -

• • .& � • � .. -

I .I .. -

I I 1 I 
• 1II .. -

_if II - -a iii I • 
iii • .. -

• a 1 I 
;,: ;,: ...,l... � � :iii, - -

�- � - -

• a a • 
_x. ;,: :a 

" Ii: a 
2 2 1 I 
II: III - -I 2 .. -

�- Jt - -

� � - -I a 2 I 
B 2 - -

a 2 - -

• - -

li: - -

2 Ii! iii 
.. liI 

2 � :. .. 

2 £ 1 2 
� li: - -

12 2 a 2 
a I a I - -

- -

a 
I Ii! 

01 - -
c: - -

lr:: - -
.li: - -

- -

�-

TABLE 10 
Ut'UKA'l'IOS at '1'lI3IIlIAL ..-

I I 0 P L A R V . A  
��. 

.l4cUt'l Du4 E.ca� 
aO. ��. o. nat. JlO. � 

- - � I - -

- .. � 
- - I( 
- .. 1. .,' 
- .. - -
- .. 1 • 
- .. • 1 I I I (3)1 :5 " 
- - • II - -
- .. • � ., 

.A .... - - • ., 
.. .. CI)1 I - .. 

- .. (3)f I - -a 
--'" -- • • ., 
..1! .... II II :I. B 

- .. • • fl)l ... !5 
1 I - - (1).1 1t � 
- - (1)1 I 1 !5 1 a , 
- - " - .. 
.. - II II .. .. 

� ..!.. i) & - -

.. - 1 • (·)f I 
- - - .. � II 
- - II Ii! X 
2 2 (1) 1 2 (2)1 2 1 I) 1 !5 
- - ., - -

,. . - - .. LAlI • a .. - II .. ... 
- - ., i/O 
- - 1 pup. ( 3)f a � 
- - .. .. }. B 
1 :5 - - (1) 1 :5 1 " 
.. - 2 - - - -
- - iii iii - - Ii! 
- - � � , 
- - (2lt 2 

4 1 :t .  I 
- - 2 - -

- - 1 a (2)� I 
� 

- - - - (I)! I 
- - - -

- - " Ii! 
- - .. -
- - � 

� � PUD . 
� � 2 - -
- - - - lr:: _ .... 
- - ..: lI: - -
- - - - II 

-- � 

( :i. 

I.UVO 

1= -' lIon.1� 
I JlO. � .. 

- -
- -
- -
.. -
- .. 
- .. 
- -

, .. -

.. .. 
--". •• .. -

.. .. , 

.. -

.. .. 
- .. 
.. -

- -

- -

- .. 
.. .. 
- .. 

- -

- -
- -

- -

.. .. 

.. -

.. .. 
.. -

.. .. 
- .. 
1 ,. 
- -
- -
.. -
- -- I -

- i -

- .. 

- i -, 
- i .. 

•• 
- -

I l)e, 
- I -

;:)e - -
- .. 
- -
- -

l!.Q!!£: FI GURES MARKED WI TH  ,:. INDICATE DEAD DUE TO PARASITISM . 

-

!c:'� 
IIOfD 

� PBIW.Ii 

- -
- � . - • 
- .. 
- ..... 
- .. 
- .. 
.. "" 
- -
- -
.. 
- .. 

.. -

... .. ; 
.A -

... � -.. -

1 .. 
� . 

- .".1.."" '" 
- -1 
.. . ..at::. -'L .2.!!. . 
- .. ' �":::; 
- -
- -

1 .. 

.. 
.. -

.A .. 
- .. 

- -
.. 

- .. 

.. .. 
- .. 
- .. 

J. -

- -

- -

.. 

1 1  -

- i -
- I .. 
- .. 

.. 
- --'" 

.. 
- .. 
- -
- -
- � 



A .  Matura tion & Survi val o f  Larvae 

� - - .. 
- .. 

01' thtl 100 larvae or� !!.ln ally s tarted on June 

l a t , 57 di ed and l �  e 8c�ped bef ore reaeh1n£ the adul t 

atage . Thus , a "na t ural " mor tali ty of 5 T� wa s Indi-

c & ted ( 5� was du e to para si tlsm incurred by th� larvae 

in t.r.e second or tr..1rd .1ns tar ) • 32';� of the l arva e had 

died durin£: tee .econd ins tar J l l :� durl n£ tr.e third ; 

3;'; during the fi f th and 6)� durinb the 3ixth ins tar .  

A:non£st the tf 6 8 c aped ll larvae . 3 �  occ urred during the 

38COnd ins tar i l �  dur1ne-: the t.l:lird ina tar ; 5�;' during the 

four th an d 41� during the fifth . 

Of the 100 l arvae s t a rted on terminal buds , 38 

had either di ed o r  • •  caped , only 12 reaching the adult 

staee . 34;.� of the larvae had di ed 1n the se c ond 1ns tar J 

� in the third ; 4;t in the rour1�h ( 0;  parasiti zed ) ; l� 
in the sixth ins tar . Thus , a to tal mor tali ty of 4 8 �: oc-

c �red a::nonG s t  the s e  larvao fed on tor�inal bUd S .  40t, 
of the larvae had eacaped- - 3l ;� in the sec ond instt..r ;  7� 
in the third ; 2;; in tho fif th .  

The s e  dn t a  i ndl cat e vari o u s  u,cen c i t:::; s o�, e :,a t!.nc 

trollab l e  hu.":lL2.i t] , lack of: ;>ro; e r  /;i i I' c i rcula t i on ,  e t c . --

l1re re s;' on s ible for :.iO:r�e .:>rop ortl on ;; ;: tr..;; :l.1or tall ty . 

However , all larvae wore sub j eo ted to tt�e same c ondi t i ons 
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and tl:Ua any dI ff'erel'lC e e  'A'oul :l be due ;  in ,:.;eneral , 

t o  the food avail aol o t o  the l arvae . 

A Gre a t e r  nut'..lral mor tall ty. w ll s  noted amonglt 
� 

l arvae r ed on stamina to cone s t hen l arvat; fed on term-

4 

i na': bUdS . In both c a se s the [re a t e s t, mortal i  ty oc

curred In the early ins tara ( aecond an� third ) . Approx-

1mat ely twi ce the r:umber of l arvae e s o aped from t e rm1nal 

buds a l  l arvae ths t let t staminate cone s .  ',i.'hi s 1nd1 cates 

a £r68ter re s tl e s sn e s s  in the former and ml�lt be the 

r e sul t of the f ood provided ( terminal buds ) .  Again, 

the l arge e t  number o f  larvae from each" f o od- type e a-

c apell auriClE the se� ond and thi rd ins tarl . 

For a �ore near17 c omplete anall s i .  ot th1 • 

. s tudy , Table 11 was prepared 'show1ng 'the ta.to ot all 

the l a.rva � 1nvolved 1n tr.1 s  s tudy . I t  w111 be noted 

tha.t the number of larvae fed on stamina te cono s to-

talled 1 92 ,  while larvae reared on tenm1nal buds to
tal l ed 14 5 .  Of the " addi tional " l arvae 1n tee terminal 

bud c a teforr , only two were 1ntroduced - i n  the 1 r  th1 rd 
• 

1n s tar , tLe remai nder beinr introd,ue e:1 in L ; c  sec or.c! in-

s t e.I' . I t  i s  d oubtful whether t he B e  l arvG.e Le:.i had B.C -

c e D S  t o  8 ui' f �_ c i e �1 t  pol l en t o  lr�!' luGnc c  the exp eri:lent 

in any 'Way . 

A c ompal'i 50n of t:ae number of larvae e s c aped 

8::0!'l 3 tha t a t o tal o _� 27 . 60 �: had e sc aped from atami.na te 

food and � .62;:: had. esc aped from terrnlnal bud • •  ' In the 
\ 
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N O . 

STAltTED 

A 100 

B 100 

SUMMARY ' TABLE SH OWING EFFECT OF STAMINATE & ��IAt 
BUD FEFml liG ON' SURVIVAL OF BUI>'fjORII LARVAE 

0';7 ' 1- LAHVAE NO. OF LARVAB DEAD OTiiEIl TilAI' STADIUM LARVAE DIBD 

ADDED 

2nd :3rd 

1 5  1 7  

31 -

ESCAPED PROM DIETARY 
ADDI 'r 'L o AUSIS 

2nd 

41 

12 

Para-
3rd 2nd ard 4th 5th 6tb DrOWDdd 81tlae4 

'1 ! 1 
20 1'1 14 13 , I ' . de.tr. 

2 33 16 2 3 .... - 5 

A - repr esent s ataR1nate-ted larvao . 

B - r�pre sent . terminal-ted larvae . 

PM-
2nd 3rcl 4th 5th 6th ft.. _ _  .....:, PUDa ., -...... 

38 26 , e 5 .. a 

54 10 1 1 - 1 .. 

,:, 

��, - , 
� 
,'.;t� 

. .  ,� ;�,��r;���· ',:! {�� ,�t 

:'�i�� 
':'#1 
;� , 
'� " 
: 
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· , , 
second in. tar appro�lmate17 three tl�es the percentage 

of" "terminCii.l-lsrvae '" o ec np e c1  a s  c omparod to " stamina te-

larva e " ,  '¥fbi l e  ir.. ti:e t!"llrd ina tar a}'frox1ma tely twi ce 
a; 

the pe rc entB.£e oJ.' the f o rmer tjpe of larvae e scaped. 

c o�:tpared to the 1& t t or . I n  the fcurtp, fifth an1 sixth , 

lns tara more s taminate- larvae taan t erminal- l arvae e s-

c aped . ':'hus , ! t 1 8  plainly shown the. t the larva e  8ub

�ected to ter;;:inal buds are d.eci dedl, re s tle s s  in the 

eorly in. tara . Thi s :n1t::ht be taken ' to 1;:dlc ete the un-

de s1rab i 1 1 ty of such food . I t  1 s  d1 r� l cult to explain 

th e e ac apine of s t amina te- l arvae in tho fourth ,  fIfth 

and sixth ina t ars . 'I hi s  :n1eht be duo to the vigour ot 

the a t � na te-l &rva. , a l  1ndi cated by tireater de sire. to 

"wander " and � �ra te 8 S  c ompared to · s taminate- larvae 

which ar a puttlnr on the 1 r  'Ux1mum. crowth at thi s period .  

( See "Larval Devel op!nont u ,  P .  4-20 ) .  
S .  Paraa1t 1 sI!1 

I t  1 8  lnt erc a tint; to not e" that tr.e parasiti sm 

8r:lOnG I!JtCL�nll te nnd terminal larvae ,:s. s very' nearly the , 

Jur l !1 2"  U:e s e c o!'.� () �  thi r ::  lns tll!'s . 

e t:1eri:;ed from t r!e i r  l n r-vno ho s t s  whi l e  tho lat t er flerc in 

the [ our tr� o!' i l f th ir.s t a r . Of t > (;  l? l ar v a e  para s i ti zod , 

onl�� one "'8 .s a :::-.ale . " he ther tr�l s in;:l cn teB II. preference 

tor female larvae as hoo l a  18 not k10wn , but it doe s  in

dicate a certain dI.c rimination agalnl t the temale . 
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c .  �or ta1ity 01' Larvae 

A c ompar i son of tl:e " natural /! ;;.ortality .=aug 

s t ami n ate- and tOl�mina1- larv6. (, ShOWB thll t  in bo th  

e a s e s  the greatest p erc or.t!lZ� .. o c c urred in tl::.e eecon:i in-

s tar .  Twice the percent aGe of torminal - l arvae di o d  in 

the second ins tnr c omparee to seoond lns tar stamina te-

l arvae . Tl�re were more staminate-larvae d e ad in eaCh 

of the sec ond , thi rd ,  f our th , fif th an d sixth in. tar s 

43b 

tl-.Il.'1 t erminal-larvae i n  the s ame s t ace s .  '� ':-.re e ataiuinD.t e-

pupa.e failed t ¢  reach the adul ;: c onJ l : i on .  

In 6Ul11ma ti on . Table 1 1  show s tha t 77 . (;(:  of the 

total number of stamina te-larvae did no t ,  :or vari ous 

reasons , reach the adult s tage . 4�. 8 :: o �  tho larvae had 

dl e� trom some unkno.n causa ; 7 . �� had di ed from other 

tb.an di e tary and experimental cauee s ;  26 . 5'< of the larvae 

had escaped . Tr.i s left a t otal of �2 . 4, '� r�oths ( 0 .4% 
male s and 1 :3 . 0,� fGmale s ) . Of the ter!."'.i n.2 1-r�d larvae ,. 

J 9 . 0, J  di d no :. reach tl .. e n..:.ult I! t s �e-- 4 C . �,' of the larvae 

h&<1 d i ed from u::kn awr. C;:' ..<3 e ::;  j " , 51. hau. d.i ad from other 

G. !i  :'10 tho . 
. �  ... . Dl scu!! s i on 

8!) C c t  to ac tua l mortality which m1t;ht directly be at .. 

tributed to teedtng, the results do no t appear to ahow 
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- {  ;, . 

i . � 

&D1 auporlor1ty ot .teldaate oone a ayjr ter..1nal bud • •  

The mortal1ty of larvae in the former h .  4�.&.4 while, 

on the latter , 46 , 9;g had diod . The 1ndioation a  were , . � 
that on t.r�al bUd. � large percentage ot the larvae 
talled to develop bqOlld U:l.e aecond' inatu (3'1 .�) , .' 
'lboae larvae that dW ..... ch the thlIl bUltu ( on ter:d.nal 

bud rood) completed their develOpment w1 thout &rq' further 

appreolable deo1matlon . Staminate- ted larvae appear to 

.urter aome mortal i ty in every � n8tar J  even 3 pup.e 

(l .a'; ) f.lled to emerge . 

On .ta.m1nate cone reed.1l\£ 22"'� of the total 

number ot larvae in the atudy emerscd ae adulta . Ot 

tb1. figure 9.4� .ere malea and 13 .0% -ere female • •  

ll .� of terminal-ted lana. "achap. the adult condi t1on, 

6 . �  being male. and ' .1% temale.. Tbe .ex-rat10 ot 

adult. roared on staminate cone a w • • • 58 wh11e the 80X

ratio ot moths red on terminal buds was .38. In the 

light of the data presented in the above paragraph, re

lative to larval mortall� , it would seem that atam1nate • , 

eone feedins doe s not affec t the d evolopment of bud-

worm larvae ;  rathe r ,  i t  1 s  an im,::; ortant fac t or in the 

'u i otic potent i al of the inaoe t .  Tha t 1 15 ,  s ta:::rl.nate 

c on6 foedlnc; d oe s  no t resul t in c:.rea. t er numbers of 

larvae caturin� , but it doc s s e Om to favour the matura

tion of a greater number of females than malee. 

jmacquee
Typewritten Text
26



27 

( 

VI .  

The results obta1n ed  trom thi a at\\dJ provide 

tor a better appreciation ot the complex1ti ••  in the 

biology of the Jack p1ne bud.orm and a more c omprehen

sive knowl edge on the epidemiology of tn. tnaeot . 

The exac t role of staminate cones in the diet ot the 

budworm has not yet been tully recogni zed, while the 

inter-rela t1onshi p s  ot ataminate o one- and term1nal bud

feedinG; on t.he lox-rati o and fecund1 t y  of the inaeot have 

been rather vab-ue . 

TIle data ob t�ln.d from th1s study are not re

garded a s  t!na l and conclua1ve . Due to expertmontal 

d1fficult1e s and uncontrollable fac t ors , oertain pbal.S 

of the study are not aa complete a s  might be d.lirabl • •  

The interenc e s  and c onclusions drawn have all o • •  n ba.ed 

on me t1 oulous obaervat1on and stat i a tical re aults and a 

repeti t 1 0n of thi . atud1 would aerve to check the re sulta 

included in thi s report . 

A .  Feeding 

Larvae a t  Hawk Lake , Ontal'"1 0 ,  emerged fro� hi

berna ti on �!Il�� 28th ,  1 939 . neav:r :ni[:ratlon s  occurred at 

tha t time , resul t1Ill In appreoiable 1:1orta11 ty or the 

second ins tar larvae . Early teedinc ot the larvae in 

the f ield was predominately on atardina te conG I ,  although 
80me t erminal bud- fe eding wal observed . Caged larvae , 

wh ether fe.dine on It&m1nate cone a or terminal bud" 
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.. 
tunnelled into the beart of the food and became loat 

from lIght. In molt ca ••• larvae reared on terminal 

bud • •  ere very re.tle.s, anaw1ng no � •• Ire to lettle 

down and feed. Thi . r •• tl ••• n • • •  was manifelted in 

a oontinual wander1U6 ot � larvae wi thin their cage 
and a c onstant d •• 1 re  tor •• oape . M�1 suoceeded in 

dOing 10 . Due to the re.tl •• ane s s  of tbe lanae and 

not feeding on the t.�nal buds , some l arvae retained 

their s e c ond  In. tar up to June 27th and others rema1ned 

10 tho tti rd inltar up t o  July 3rd . 'Larvae on ataminato 
. \  .. 

conea developed in a more normal manner and Senerall, 

moulted within one we ek followlng their .tart or teed-

1ng . 
B. Growth aDd DevelOpment 

On the ball. of ob •• rvatl ona and bead c apsule. 

recovere d ,  i t  wae decided that there were at lealt IIx 

larval ina tara in the 111"e of tho Jack p1ne bud"orm . 
" 

J4ea sure::18nt* on a large series of :"aad capsules did no t 

sbow any a�preelable dIfference s in 11ze of head caplule 

betwcen !;lale and fe=.o le l Lrvae . C onsiderable vari at i on 

:!. r: e L. e  at c ap sule for eacL. �n s tal' WIi S ob s erve,.:! e n d  no 

appr�c i aiJle d1ff erence s  in ::lear... 3i . .  e of Lt:lad c ap sul e 

were noted f or stam1na te- or term1nal-rod larvao . Thua , 

i t  was concluded t��t the type of food doe !  not direc tly 

affect the si ze of u� larva and honce i t  must exert Ita 

influence in 1mpart1ng general vigour and abIlity to 
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8urvive , etc . 

The moan 81 ze of head capsule for the lArval 

1ns tara i rre spective of food or sex were computed aa 

tol1ow8 : 

LEl�GTH WIDTH 

2nd Inatar . 32 . 31  

3rd Ina tar .56 .55 

4th In. tar .89 .86 

5 th lna tar 1 . 32 1 . 25 

( 5 1  l;es 6>.re given 1n :n.lliaetrea ) 
The growth o f  larvae tl"'.roushout the swarner .a. 

plotted on. a char t .  OrL the baa1. of thi s , i t  was found. 

that male larvae t'eedl1'lZ on teN1nal bud. were the slowelt 

in their development , compared to otner larvae--male and 

female on stan1na te food or female larvae on terminal 

rood . 0 0 th male a ln female larvae feeding on stamina te 

c one s de vel oped in a unl ror� mann er wi th the female larvae 

be inG s l i Ghtly 1n advance o f  tt..e $&18 8 .  

Tabl e s  were cons tructed t o  show the number of 

I t.  w a s f ound L.:a. i.. t he l OI'..c e s t  ; eri od. of l arval 1if' oc-

c urred in U.e U�ird in s tar !' or t eMlinal-fed l arvae and 

four tr.  ins tar f or s tru:li ne t e · f e d  l arvae . Tho life span 

of the ins e c t ( baaed on t 1 ':1. 6  o�' emcr£ence in sprin£ to 

death of adult in tr.e fall ) WR 8 c omput ed as 7 2 . :3 day. 

( on the average ) exolusive of sex or feed1ng . Variations 
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.r-rOll. thia average figure caused by lex or teedlng, or 

both, .ere negllg1bl! . In general , it waa (ouod tha t  . .  
where larvae had developed more rapl�' tb&n normal 1n 

the earl7 Inltara due to favourable condit ione an ap-, 
parent retardation 1n growth oc c urred durIng the l atter 

inatara ( and vice veraa) . FurU�r, any fluc tuat10ns in 

the form of an increase or dee reaae in time spent p.� 

atadia occurred 1n the aame stedium, for all larvae . re. 

gardloa s or •• x or rood . '!"bu. , it .. a
�
a concluded that 

there is a d .• tin! t1ve peztl Od tor lar.yu development and 

_hen thi . period 1 .  altered thrGugh reeding or environ
mental changel 1n an,. one port1on of that period a 00'" 

pen •• ting change 1 .  generally .trea ted 1ft another par-

tlon .  

The data prelented aeemed to indicate a dis

crimination operating to the cli 8advantaae or tho male 

bud.arm when the� are deprived of po�len 1n their dIet . 

By forcing tho male to reed only on term1nal buda tr..er , 
• 

&how def1ni te re tarda tion in the:!.r early growth ane ap-

prc c i able curtai lment of U'.e ir a..i�l t lif e .  7hu s , the 

,Pre sence of p ollen in the larva.l '.li e t  �auld see�: to af-

tee t the normal dev e l op�ent of budworm larvae , imparting 

a more v igor01l3 c on s t i tut i on to the insec t and thus equip· 

pin: it to better wi ths tand the adverse condI t1 ons of i ta 

environment .  Thi s would bo further reflected i n  the fer-

till t1 and fecund! ty of the adult moth. 
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A heavy mortal 1 ty was !'ound to occur 1n the 

development or the Jack pine budworn1. Total (natural ) 
mor talI ty wa. very nearly equal for larvae reared on 

termina l buds or s tamina te c one " .  Thi s 1 8  in acc ord-

a ne e  w1tll the reaults found, in other atuc!1e. ( larval 

development) ,  1 . e .  stamina to cone . do not consti tute 

• "superior" food tor budworm larvae inn .much a8 sur

vival ot larvae 1. concerned . 'l'hs heaviest mortality 

of larvae occurred amoncst second inl tar forms f eed Ing 

on term1nal buds . Stamin e>.t e-fed larvae suffered con-

aider.al,. le8s in the s econd ins tal· , but an appreciable 

l,�rtall ty occurred 1n the third ins tar and sllrh t mortal

itles occurred 1n the four th, fI f th and alxtb instara . 

Twice the number of motJ'ls ma tured tro:l staminate 

tood a. tram terminal �uds . �ex- ra t 1 o l  appeared to be 

considorably aerected. 'by the c lf!'eren t  reedin� > Yoths 

rua tured from. atul1nate cone s show ed a sex-ra t i o  of . 58, wh11 

moths reared from terll11nal bud s showed. .. sex-ra tio of . :38 .  

Thua , i t  i s  o oncluded tha t  pol l en 1 s  an imp or-ta.r:t fac tor 

of fema 1 6s . 
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FOREST INSECT SURVEY 

INDEX 1 939- 1 94 0  ANNUAL REP ORT 

Ac commodati on 
Hudson B ay Junc ti on Di stri c t  • • • • • • • • • • • • • • • • • • • • • • • •  

Meadow Lake Di s tri ct • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

Northern Fore s t  Di stric t  • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

Prince Albert Di s tr i c t  • • • • • • • • • • • • • • • • . • • • • • • • • • • • • •  

Prin c e  Albert Nati onal P ark • • • • • • • • • • • • • • • • • • • • • • • • •  

Agrilus anxius ( See Bronze birch borer ) 
Archlts c onfli c t ana ( large a spen leaf roller ) • • • • • • • • • •  

Bark e e tle s (See al s o �) • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

· P age 

485 
4 58 
4 94 
4 7 9  
451 

4 6 8 ,  

483 
454 , 
470 . 
466 , 
4 92 .  
461 
47 3, 
4 92 . 

Borers • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

Lo s s e s  due to , • • • • • • • . . • . . . . • . . . . • • . . . . . . . . . • . . • . . . . 

Twig-borers • . . . . . . • . . . . . • . . • . . . . . . . • • . . . • • . • • . • • • • • •  

Bron ze bi rch borer • • . • • • • • • • • • • • • • . . . . . . • • • • . . . • . . . • . . • 444 , 
447 , 448, 477 , 482, 
47 3 ,  483 , 4 90 ,  4 93 .  

Princ e Albert Nat ional Park • • • • • • • • • • • • • • • • • • • • • • • • •  

Rec ommendations • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

Cacoecia cer a sivorana • • • • • • • • • • • • • • • • • . . • • . • • • • • • • • • • • • 

448-454 
4 94 
4 6 3 ,  

470 , 471 . 
C aripe ta di vi sata 

Ce,;ehalei a  sp . 

( grey spruce loope r )  • • • • • • • • • • • • • • • • • 

Chrysomyxa sp . 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

482 , 
488 ,  

4 8 3, 484 , 
4 90 ,  491 , 

C ommuni c a t ion , means available 
Huds on B ay Juncti on Dis tric t • • • • • • • • • • • • • • • • • • • • • • • • 

Meadow Lake D i s tric t  • • • • • • • • • • • • • • • • • • . • • • • • • • • • . • • •  

Northern Fore s t  D i s trict • • • • • • • • • • • • • • • . • • • • • • • • • • • • 

Princ e Albert Di strict • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

Prince Alb e rt Nati onal Park • • • • • • • • • • • • • • • • • • • • • • • • • 

C one -worms , spruce • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

No . 3 • • • • • • • • • • • • • • • • • • • • •  

4 8 3 ,  
4 92 . 
474 , 
476 . 
477, 
4 87 ,  
4 9 3 .  

485 
458 
4 94 
480 
451 
4 92 

4 6 2  
C o- operati on 

Nati onal For e s try 
Nati onal For e s try 
Nati onal F ore s try 

Program 
Program 
Program 

N o . 
No . 

4 
5 

• • . . . • • • • • • . • • • • . . . • •  470- 472 
• • • • • • • • • • • • • • • • • • • • • 481 , 

485 . 
Governmental agen c i e s  • • • • • • • • • • • • • • • • • • • • • . • • • • • • • • •  445 

Ell opi a fi scellaria (hemlock l o op e r )  • • • • • • • • • • • • • • • • • • •  471 
European la rch sawfly • • • • • • • • . • • • • . • • . • . • • • • . . . . . • . • . • •  477 , 

484 ,  487 , 
4 90 ,  4 91 ,  4 92 • 

• 



- 2-

Fal l cankerworm • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

Ferali a �o c o s a Gn . ( green- s trip ed caterpillar ) .t . . • • • .  � '!' 
Field of lcers • • • • • •  � • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • •  

For e s t  tent caterpi llar • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

4 92 
�467 
,:446 
454, 
474 ,  
48 3 , 
4 9 3 .  
465 

466 , 468 , 
475 , 476 , 
484 , 485 , 

469, 471 , 
477 , 4 81 ,  
487 , 4 90 ,  

4 7 3 ,  
482 , 
4 92 ,  

Fort a l a  Corne Provincial Fore s t  • • • • • • • • • • • • • • • • • • • • •  

Herculia th�e tusal i s  • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

Huds on Bay uncti on • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

Hydri omena divi sata ( trans verse-banded l ooper) • • • • • • • • Hyphantria cunea (fall webworm) • • • • • • • • • • • • • • • • • • • • • • •  

Insect conditions ( Se e  specific ins e ct s ) 
Hudson Bay Junc ti on Di s tri c t  • • • • • • • • • • • • • • • • • • • • • • •  

Meadow Lake Di s tri c t  • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

N orthern For e s t  Di s trict • • • • • • • • • • • • • • • • • • • • • • • • • • •  

Princ e Alb ert Dis trict • • • • • • • • • • • • •  � • • • • • • • • • • • • • • •  

Princ e Albert Nati onal Park • • • • • • • • • • • • • • • • • • • • • • • •  .!E.!! s p .  • • • • • • • • • • • • •  '. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

Jack pine budworm • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

Larval di sease • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

P arasi ti sm . . . • • . . • • . . • • . . • . • • . . . . • . . . . . . . • • • • • • . • • .  

Pupal collec ti ons • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

Jack pine top-ki lling • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

Larch l oopers • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

Malac o soma ameri c ana ( ea s tern tent caterpillar ) • • • • • • •  

Mani t oba 
Admini s trative sys tem • • • • • • • • • • • • • • • • • • • • • • • • . • . • .  

Air base • • • • • • • • • • • • • • • • • • • . . . . . . . • . • . • • • . . . . . • • • •  

Director af Fore s t s  • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

Northern For e s t  Di s tri ct • • • • • • • • • • • • • • • • • • • • • • • • • •  

P ersonnel • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

Marlatt ' s  larch sawfly ( Anoplonyx lari ci s )  • • • • • • • • • • •  

4 92 
480-486 

482 
4 92 

484 
461 
4 9 3  
479 
45 3 
470, 
481 . 

470-474 
471 

471-472 
471 
465 , 
472 . 

466-467 
460 , 
466 . 

485 
487 
445 ,  
486 . 

486- 4 94 

476 , 
467 , 46 9 ,  4 74 ,  
482 , 48 3, 484 , 

512 
466 , 
475 , 
488 , 
492 . 

Meadow Lake District 
Accommodati on & c ommunication 

4 91 ,  

• • • • • • • • • • • • • • • • • • • • • 

Dis tanc e s  travelled • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

De scripti on • • • • . • . . • . . • . . . • . . . • • . . .  � . . • . . . • . •  I _ I  • • • 

P ersonnel • • . • • . . . . . • • • . • . • • • . • • . . • . . . . • • • • • . . . . . . • 

4 58 
459 
460 
4 57 ,  
508 . 
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Nati onal For e stry P rogram 
No . :3 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

.� 481':' 
�85 . 

No . 4 • • • • • • • • • • • • • • • • • • • • • • • . • • • • . • • • • • • • . . . • • • • • • 4 6 3, 
470-472 , 47 9 .  

No . 5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  462 . 
Neodipri o� abie t i s  (black-he aded fi r sawfly ) • • • • • • • • •  467 , 

471 , 491 . 
N .  dubio su s  ( red-headed Jack pine sawfly )  • • • • • • • • • • • •  471 
N. nanuIus (black-headed Jack p ine sawfly ) • • • • • • • • • • •  471 
Neplti a  canosaria ( fal se hemlock looper ) • • • • • • • • • • • • •  474 
Nisbett Provinc ial F or e s t  • • • • • • • • • • • • • • • • • • • • • • • • • • • •  465 
Notolophus anti qua ( rusty tus so ck moth) • • • • • • • • • • • • • •  471 
Olene pIagiata {grey spruce tus s ock moth) • • • • • • • • • • • •  471 , 

482 , 4 8 3 .  
P e trova albicapitana ( Jack pine pi tch nodule make r ) • • •  470 , 

P ikonema alaskens is (Yellow-headed spruce sawfly) • • • •  

467 , 46 9 ,  474 , 
476 , 482 , 483, 

P inipe sti s reni cul ella ( spruce cone-worm) • • • • • • • • • • • •  

471 . 
466 , 
475 , 
4 90 .  
493 

PrInc e Albert DIs trIc t  • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 462-477 
Field offic e r s  • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

Princ e  Albert Nati onal Park • • • • • • • • • • • • • • • • • • • • • • • • • •  

Bronze birch borer • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

De scripti on • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

Di stanc e s  travelled • • • • • • • • • • • • • • • . . • • • • • • • • • • • • • •  

Golf c ourse • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

Personne l  • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

Rec ommendati ons re Agrilus • • • • • • • • • • • • • • • • • • • • • • • •  

Warden stat i ons • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

Protoboarmia porcelaria ( llpine " spanworm) • • • • • • • • • • • •  

Saskatchewan, Department of Natural Re sour c e s  • • • • • • • • 

Admini s t'rative Sys t em • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

P ersonnel • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

Semiothi sa s exmaculata ( green larch looper)  • • • • • • • • • • 

47 5 ,  476 , 
4 8 3, 484 , 4 91 ,  

4 6 3 ,  
5 1 3 .  
447 

( q. v .  ) 
4 5 3  
450 
448 
450 , 
50 9 .  
44 9 
450 
484 ,  
4 93 .  
446 
445 
446 , 
508 . 
471 , 
482 , 
4 9 2 .  .§.  grani tata • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 476 , 

4 8 2 ,  484 , 4 91 .  
Summ ary 

Hud s on B ay Junc ti on Dis tri c t  • • • • • • • • • • • • • • • • • • • • • •  

Meadow Lake Dis trict • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

Northe rn Fore st District • • • • • • • • • • • • • • • • • • • • • • • • • •  

Princ e Albert Di stri c t  • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

Princ e Alb ert National Park • • • • • • • • • • • • • • • • • • • • • • •  

484 
462 

4 9 3- 4 94 
4 7 9- 480 
4 5 5-456 
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Transpor tati on .. ;-
Princ e Alb ert N ati onal Park • • • • • • • • • • • • • • • • • • • • • • • • 

Meadow Lake Di s tri ct • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

:452' 
458 

( Other di s tri c t s ,  see text ) 
Wi tch I s broom • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  460, 

466 ,  487 . 



REPO�T ow FORBS! IISECT SURVE!' 

RBOOINAlSSAl#CB II lOR*'J:'Hsm� SA!3UTCBEWd 

AJm 

NORTHBHI MANITOBA, 1939. 

443 



\ \ \ i \ i " 

\ 

\ 
C - ,  , , , , 

aAP OF i S�JAIO"All ;"Am wa!OBA -' 

m� 

J{"��J,. 

. . ' . .  ' .' 144�f"0I; .. OV DlSft�Q� OFP=- .�" " �  $tt.DfS . '�" ',: ,z, . ' . .:t,·.,� "" :tt '" • . ,- ,.. ' " ' , ' " . . " 

OF 'mE RESln!C�'fIV. ;t)�_'�! OF HA� '·W�d1IiC • . '. 
' ��*t ;;:: . . . ." 

' .  . 
. .' 

-. %t... . . .  'l:DOOtfEattRvttt 

.I 
.I / 



i XAlv.wwL:.1V �"'" 1 - " 

J .� 
! ! i 
T 
)! 
! 
) 

1 7-t--------------If------
i· 
j 
j 
i 
�. 

I \ 
\ i 

i \ " 

I l? � f 

MAP OF S�_d DJ) U&I'fOBA i. 

Sll� · 

."..,;, j,. lfo. _ _ _ 

ON BEHALF ' OF 

\ 
.. � ..•..

. ; 
:i I.  It-iver ; 5 ---

; ,., ' 



D. 

.R. ,Harvew " · :6fsti'i��t Forest� , 
'lJ .  EwtBgs,  c:p..�1�:f,ire Ra.nger 

�_,/�1 _ _
_ 

.� F'il-�'iliap.ger 
_ <.'. ,-_

�," ___ �;" :-:,�rA*" ,,,. -
:aQ�a, A .  
'Durand P • ,,;:,v 

;,,(�,. 
, ' .it;' W ,,��' .". ' 0 

( .:p,,� , G'; 
on , G �" 

Hanson, C .  
Hislop , w .  
·Jorte s ,  G .  
Sinclair , A .  
Wedge , w .  
- - - - - - - - - -

Mackay , D .  

j 
'6'" 
7 
8 
9 

10 
11 
12 

I s'*Juid Lak�; ., 
N orwe,y Houi$ 

,�'"' .- -

C OrIllQran£ ' take 
God t s �k$'\?' ' 
C r a.nber'J�:y : por t age 
Sherridon 

" 

Wabowden' 
Channing 
Cross Lake 
Thicke t P o rtage 
Herb Lake ' 

" , 

, J  Grand .Rapids 



D .  

R .  Harvew i 'Distt?;i,,ct FQl"e st� 
T. Ew.ings ,  Ch!'�i\. Fire . Ranger 

�QW1D.8I;n , A . 
' .  Durartd. � �, ; '::. . �.:tiiir . '  . ' '': w .  ,. . / " ' �  
,;'P "  

liJ , G:; 
' s on , G �; 

Hans on ,  C .  
Hislop , w .  
Jorte s ,  G .  
Sincl air , A .  
Wedge , w . 
- - - - - - - - - -
Mackay , D .  

1 
' 2  

I s��d Lak.�L 
N oilw�i Hou�e 

.. . c ormoran£ ' ITake 
God t s lA:ke� .. 
Cranber�:y Pdrt��e 
Sherridon 

" 

Wabowden' 
Channing 
CrosS Lake 
Thi cke t P ort age 
Herb Lake ' 
Grand Rap ids 



O.ntal"io 

ern tric t; a  

• 

, 

add.! t 1. i;)Xl 

inion 

an.c e 



445 

left via 

II 

C olonel H .. , 

unv s 

jmacquee
Typewritten Text
2



, .... 

l a ter , 

tl"ie t 

to. 

cut 

jmacquee
Typewritten Text
3



or 

oct 

t o  contact 

o alled 

e ta 

1",t. � 1M( ;�i .. ."j 

447 

.. 

jmacquee
Typewritten Text
4



jmacquee
Typewritten Text
5



449 

t 

t 

(1 ) t 1 '" 

} 

\ J 

1 t o  t 

jmacquee
Typewritten Text
6



6rintc:ndent : 
t .  l d  

stera s 

. .. 

13 .. 
A\ .  

• Hicks 

H .  Hubal 
f"' ..  J �l"v"i 3 

tf 

) ) } ) 
... 
... 
... 
... 
... 
... 
... 

... 

450 
t in 

1 1  

1 

Waekv:l1.u Lltka 
\';oundary C ab1n 

t, C�lJin 

... R .  H;ub�l , 
H .  Gonge . 

-
F "  r{usssll (water) 

... 150 m11@, ' ... 
.. 'f,)Qv1 $-" G .  llolden, 

F' .  Jervis,  g . L .  Millard, 
II J:\l'Hl.ISIl;·SOll" li; .O .Pocock . 

... S0 m11$ $ 1mt5 .m11$s 

jmacquee
Typewritten Text
7



.. number 01' :m�r he tel s }  ot' the !lo the Lak:*\tle'w Iml 

i s  l"EH)Gmlnended, tr�O$t DOlt!ln1on mera Itoppl11g there .. 

facilitie s .  This aeco�odfLt ion 1s 

the 11:\11, .00 per day . 

Wallkasiu beln�� on the me ta.l11 c telaphono, call � 

or wires (1 �1. b e  put through f'rom e1 ther d1r�et1on. })e ... 

1'01'0 July ltut !Mi l i s  weekly fro!tl I}r1nc e Albert . There 

is telephonic eoIlmtunieatlo11 thl">OU�:.hout the 'pa%�k , a g'l'Otttld 

re turn 

awl tchboard in the 

t o  U$6 

Chalet .. !f privacy 1 s  de-

ins 

45J 

jmacquee
Typewritten Text
8



A eonveni 

ta.1ned. 

tiona 1 

2 .  Northwe st 

la 

tion, 

�outh 

c 

s.tu to 

f �,�&-
�� .� ... 

i s  It 

J whilG 

jmacquee
Typewritten Text
9



453 

Princ e Al�ert di s tr i c t , latter 

Provincial Forest 

(1:U. ) �Ptu'k f)EUlcr1p t10th 
� d. ,. � ... -� Mt ' . ' Ii . 444\ , m  .. ... J ,,,,. 

soils 

jmacquee
Typewritten Text
9a.



10 454 
roll 

t 

ttl 

, to 

$0 n .. s. t l ooal c ont rol on 

son POint , 

• 

on 

jmacquee
Typewritten Text
10



11 

of 

ni 8trat1 o:n 

$ tra � Wf:H; just 
t indiClat10n 

} Su..:r2G:tlary, Princ e Albert Nat1o'tla.l !�ark 

II � :P�(r;�otm�l c ontacted. 
_ _  9 � " . ,' I i * "ht _ " 

hi $ a 

thir.,l 

01..1. in 

( l ) 
.. 

455 

t ill P:d.nce 

that 

jmacquee
Typewritten Text
11



it 

4f}6 

all hi s avaIlable offioe.r� • 

.. 

(2 )  

(3) A t  co to 

d1c8trict 

, 

t o f  

.. 

jmacquee
Typewritten Text
12

jmacquee
Typewritten Text



13 

attitude 

e il'li 

lonE r r e i  1:.1:1.1,.11 

pric e s  recent year. 

from 

s traln upon t!'le s tn:nds.rd 01' l1v1ng -4 

stri c t  
FCH"f:.H� t Supel-'vl�or: 

=-iffi c-ertH 

fol 1owin.[ 

-' .. 
!J ...:-. i, 

... 
-

J .. Btlu'nett .. 
F' . W .. :tet,.i}wad .. 

1 �  ,n tll t  .. "l'he 

Ute P()O� 
t tl ij}�ijOse f:rre at 

Lake 
P�l'�<.U. $e }rill 
t,oot"J; :t�k� 

I",aktt 

Glasl:tn 

, 

1 11(1 a la Crosa� 
.P1 creeland 

jmacquee
Typewritten Text
13



14 

I; 

C cumtW.llc a ti 011 
1i .  I . ' 

N orth Bat tleford . ) .  

458 

• 

if 

jmacquee
Typewritten Text
14



15 

It. t Gr�el\ t�k� 
At 
At hiv0r 
At l.A'H:JV! 11ft 
A t }�aedowall 
At HOl'oeill 

... 
... 

... 
... 
.... 

to  

1J • 
, 2 trips 
to !�oon 

Vicinity !;Oon 

t ne'fi C OUllti�' . w111 

ett1esl;" { O�otJ... . 

iP . 'J-' 1.m.p son 
c .  pott�r 

• C .  Over 

s011 is 

� ,  tl""uck 
� J  

t; 0 l • ii.l hut' (� 
tl"Uck 
tI'Uek 
t)';''1;lck .. 7iuburg to M0�dOtI Lak� 

jmacquee
Typewritten Text
15



16 

,(111 t .Pl.$tl�Aa .. t: Deser12ti.<fA_ :Besides farming, ti ahll'lS, 

and &. liux4&ll qou.nt of tur rarm1�J� and trapp�, tr..

district 1$ aa! d tc; PO$S�;HH:5 potelltiSll we.td th fro� h d .... 
� ,::, '! .... -" 

low lau£1a t$l:l6.raek Qtld black spruoe arEt to bo found. 

A great deal or the Jac k p1ne v1t.U.b10 .from the train 

and. 

1"£:1.11-

willow 

460 

jmacquee
Typewritten Text
16



17 

461 
tion. 

1 8  .. 

town 

t C lill 

to 

.. 

.. 

rte.ll 

(: o:n.r1n�d, to 

jmacquee
Typewritten Text
17



:. � to 

traversed in the dlatriat . 

jmacquee
Typewritten Text
18



463 

:('1 

inaco e e a lble except 

to th&t point 

Loovl11e were not contacted 

Program I .. 4 ,  in 
Forest ... Thi s would cive a 

.. 

i n  

of C�u,}()(:� c l s  C(l\l'l>f1u�l vox-an;, �1erG 
w_o,, '.� .... , _ • 11 ! t [fi JNIIilIt 'iV' 

jmacquee
Typewritten Text
19



JQ 

ThE:) soi l 1 � , 

of it i$ 

to the !a 

464 

tl1ne t.orm

ruthern a:no: we'itert:"ll 

tea 

while th� 

litill 

jmacquee
Typewritten Text
20



21 465 

c t Q:l:ld that 

Oddly , 

tuns! 

ot 

the 

jmacquee
Typewritten Text
21

jmacquee
Typewritten Text



i .$ 

illar &tt&ek . 

• _ J • 

deal of' 

I"";. 
""' " ., \j .. 

46(1 

f 

jmacquee
Typewritten Text
22



-of tl:�e Hi V$� 

the 

a tall 

ty 

467' 

jmacquee
Typewritten Text
23



24 468 
wi th h1ru 

proc Dod to contaet 

to to C a:nd.l e 

At 

fee 

1.1j:fon Ell thln ... 

t to 

pillar 

A tri p lwr th of' to Anzll n 

thi s 

no 

lUI1b 8  -werlf.:} for:r;�erly used t�,> c;o n tI'ol water level o t  
" :1.  ve-X" . u a@d 1't'inc a  Lu:mlJel:" C Ol'a,pGn:y t.o 

f'l"om w.hat i� now PI'inoe Alber t ?�at lo1.'1nl I'ark t; 0 
the !j t::\. akat clwwan HiveI'. 

jmacquee
Typewritten Text
24



tion i s  t o  b C;!i  J\:ru,nd ,  

l1ti(ip8 " ., 

• 

�� � .... 
c on�· .. : . 

• 
ce ed(�d t,.) GarvJ.le .Lake , S Of<1if.S: :.a miles J.Jorthc$SJilct .. ,J'!, })oat 

.. 

. After re turning 

to the 

prev100 aly 

469 

" $1:":1 l"oll;1.ng, 'belnl� �ci@l.l. tb, 
101;1 o ta, :l!luppori:tlg 6 �jltt d S 

-"'''''''-".> , 8 t0rt1 01� !�r�l'Hilly depos i t s:  {)n th a l'>()'u�;'ler oolU'ttrJr 
pine ,[u:ill-dw oods .. s'W�!Jn!'l al" �U1Uji ilJl.x·u qui ttl 
plac0 $ tru'l1araek and black wh1le :t�id,ge $ juat, a :i.' f$'W fee above tilt} swamp pine 11 

Or� ltJv�l . d.l" at'eas \1'1 th 1ft f.l.llC4 &I. t,.t:l.1ck 
topsaIl it i s  p03sibl(1} to aee , Jack 
pbl� � pOplar' bi rch all e··N)'�'l�lg on sue $1till . 

jmacquee
Typewritten Text
25



.. 

c on 

E) ,:> f C M c o� c i a  (� tH:"a sl VOl;"tl!Hl ltl tlJ?€, 
IIIft" N :I'I.  II 'ItlWtli _u 11 ij ! .  i" W " of 

vic ir:.i t;y 

, 

t 

th,�y were oorli'1itled 
(Se:e :: 101og1c.H:l.l �; 

jus t 0 

$ wi 

erously 

and a 

and 

jmacquee
Typewritten Text
26



27 

'j T" - {  

14 0 

I ,  

teroulll 

94 

106 

400 

471 

1 

jmacquee
Typewritten Text
27



472 

.. 

t 

t 

{)let b 

c 

C OD-

jmacquee
Typewritten Text
28



could l l ttle 

j'�'''' w . ., 

473 

no t 

a t  ta.ul.ts .  

jmacquee
Typewritten Text
29



474 
t 

'!: .. 
tl1G W$ 

togathet' 

indlc�t(J 

po1nt 

• in 

au t one ;n111ion !'eet 

sts bu t 

nor th 

jmacquee
Typewritten Text
30



51 

quali ty 

lnun1cat1on 1inr.1,la1)lfJ , 
ioer C ..  Ott1l!S:rbein at 

tly rail 

wi th, 1;;1 

that D1atriot 

and l B  now 1" 0 re·:il't: !::mp<H"vl t}or at r'!'lnce Alb ert .. � tl" 1p 

475 

wOuld involve: t;ravel down to tlle CSX>I"ot 

trl�\ would i by 

jmacquee
Typewritten Text
31

jmacquee
Typewritten Text



rai l �  whioh took one 

cut $� 40, 000, 000 fe�t 

ot 

er to contact 

were :trtad0 irl 111 �  6ompuQ' , the first belng und$rtuen to 

'I'hG Pas :",r1(lgE'$:, Ot or tm O arl"'O t  ;�1ver� find Just j.l\s1de 

thin 

whi te , bire);l; while 

found 

p ., () • # alla Ha c k0 t t t S P .,  0 .,  

. ,  the 00 11 

1· .. dimmoek11 . .... .. Ii '  _ti" 

th. 

jmacquee
Typewritten Text
32



no l e 8 s  severe 

Pa a 1 from H i  

i t  

. 0 .  

ls 

t 

477 
the 

in 

t 11'1-

.. 

jmacquee
Typewritten Text
33



478 

the C ar:rot ::\1 vel' 

t 11t:htlY J 

duced ?lkonet1m alaakenaie 
:I • WI .,  II ;. • Ii' , ..... .. 1M II i' 

,000, 000 

river Iilnd 

jmacquee
Typewritten Text
34



479 
( \ 

. rOI·�H'lf�era, 
":,,,, '!!' .. $" / 

lnvol t o  t 1300 

d i a tri ct . 

t he 

on 

on 

in 

collae-tion 

to 

S� Hott11 ; �" ���QJ. ll* ,)1'" ou t .  
Bik; liUver t ew al,  taulr;) d thot� . 
Pactdoelt�'iood .. ,P4�ddookwood Hote l .  l�a�l4Z in . 
C lvev , 8 , 8 .  

jmacquee
Typewritten Text
35



C ortll�u:n1c ill t.lon : 
-., i ,If; I I » '1  1_ l' I 

n:liid1 0 
C .. 1� . :� .  

w ith 

c 

" C 

. , 

480 

u t  £I ,.  that 

of' the 

c .. s to 

jmacquee
Typewritten Text
36



37 

hi s 

!l . I� . r . 

t o  a t  

1 

. " .. 

ov�l .. 

to 

481 

t10n 

jmacquee
Typewritten Text
37



Junc tion .  

• 

the 

jmacquee
Typewritten Text
38



., 

on bl .. 

1 

:$ l)Jlit�d 

483 

\, <I '" J 

jmacquee
Typewritten Text
39



aou 

larici e Vl�n' i::; 
"",,.r , i  � 

t1 on, 

484 
con-

. ...... 

Ii> 

jmacquee
Typewritten Text
40



41 

ural 

:Hudson nay Junction , liud.son 
Huciaoll 

nadia 

• Gill f 3  

House ,  

A • Ji.f�lni stra 1:,1 ve S,-stel\ 

-

lee tu x'e otJ. 

� 1 "  
C �t�h 

485 

The t�snltobQ PCH"est Sf)rv1e e ad�1ll.1ni $ters the Poreat 

jmacquee
Typewritten Text
41



486 

c H .  I .  S te venson • •  Ba!s 

a t  s,trlct 

tlon. C er tain areas 

cutt 

of' f orest i'1re s .  

jmacquee
Typewritten Text
42



ce the 

c ou.ntered. on the 

it 113 to 

re 

Uud ao.n 

• Tl::d s  

j 8t-J 
� • .  i 

jmacquee
Typewritten Text
43



44 

• 

tly 

d:Lr!'er�mt 00101'5 of V 

ti:nctly 

5 tu.ges. 

wetter 

488 

up 

jmacquee
Typewritten Text
44



45 

otten t or tuously 

the 

wid. ely i s  dot ttl 

i of 

tl:y " Howeve r J 

wi 

jmacquee
Typewritten Text
45



aspen bore li ighf.; 

pilla!' a.ttack , wbill:l 

U�e ir looation &t 

larvii€: . 

p�tchy �vid�;rlca 

to 

490 

ith th� 

subse quently 

R • •  ) to 

jmacquee
Typewritten Text
46



At !�.ile 159 di stinc t  ev1d.et\e� of larch �wJt17 

sueD �ttac� 
• 

in addition, th.e 

thi s Ranger Station 1 &  the mo.t t nor-too:rly in the }U)rth.em 

Dl ts tr.1 o t .  

Statiolh 

491 

jmacquee
Typewritten Text
47



492 

1;, lntest �d : 

" 
b�rr"'l f' ortI1S.e to l�a t  .. Fere:uson" 

Cl on-

jmacquee
Typewritten Text
48



493 
� oj� th o 

be found up to �, t  D .  

P l"O t 0 l)oO'Al"� � 
i .. , .. � � 

ct 

involved by train, 

tric t t 

jmacquee
Typewritten Text
49



.. 

... 

'! r ' ". i ,. 

494 

jmacquee
Typewritten Text
50



495 . 1 

A" IIOIX A 

jmacquee
Typewritten Text



SPRUOE DETERIORATION IN SASY..ATCHEWAN 

13, D .  N.  Sm1th 

496 



to operators e.U'.:1 tiltll .v1:>Qv1nolal GOVCl!'tl13M'h:4t l"alS\U:ti! " 

trom :!'tnlgQUa d.ie.&ass of SrJ:t¥u(� e in 'Old an;;} OV"rtrtati.;)J;l" 

a@v�re11 l ast w1nt�r . Hi s ou t W& ,u 300# 000 t�et , 

which, eXCt�p t fQ?;' sli�)lt anI va.[�.e , proved ent1:r�lT 

wortluess .  liceordlnc to 

en.Qourage loggl );�€ bl these ft1;.",OO$. th<$ De

partreent 'Of lilatural R030Ul"Ue S  l"t)duced stu,mpfllge t'rOt;l 

con:ai dor it $A ri sk at ths.t r1e:ur� « 

I t  was impos�il1blfD t o  v1 s1 t 'tbe ae areas :!Iin-cs 

torrtlntlal l"'ai.rl 8  had. made tpal1 s  !apa lsablE) and. t1n:16 

did !H}i;. perm! t the ,$a(a"1tie� 01' the levGFa.l daya 

1 



neC�}38$ll:'y to reach tl'lem by canoe and on f oot .  I'iOW6ver, 

san:l.pl(J)$ of: lmul)er r(il$u.ltln[�, fr01'l such $tliu\ds were (}x'" 

a:rdn�d . Tbl heartwood wr.ut comp10tely !J,�ottled 

was old 

had b"en held in trust 

498 

jmacquee
Typewritten Text
2



able &lid r�ddilh C010'ul'°ed, am it a tl"Ul1k WfUl h'@lIlvl1y 

infested with bark ... 'ofHltles roaer;.l'i;,ll.:ng .Il)!J; . Ti .. 1:.s :ae ... , 

sQe11.i 1:1011. of heSl'"tl"ot and bark ... beetlc s  18 l)t1';eull�l" in 

C Ol:'U.:lOn to scaly-tid at.tacl< .. Att�u�k, how�ver » "fa!! of 

'Only one aaaIJon t $ s tandlng .. siJlc e exea\yat1an was no t 

wi th ��ubsequ.ent vaoa-tic!l. 0.1: g&l 1.er1 e$ in evidence . 

Thi s indi cates that tl'�ee $ mu.a t l'lrst l)e weakened 'by 

lufbitat ill 1'%*tlet1& in whlch 'bark-heetle G ar-e tu.."ln6111ns 

extaU$1. v6:1y lU\U. t sul"'61y d1� .. ��lere 1$ ;!I� proD.Qbl11 t,,_ 

499 

jmacquee
Typewritten Text
3



troaa , 1I(1th 

O(Hn�l;��d :h'l the ':-� � ... 

their 

500 

jmacquee
Typewritten Text
4



501 

APPBlDlX B 



502 



503 

fore st tent caterpIllars 1�rvQ0 1$ 

of 1ft tert g 1. t)' s· tlU:�9�.tgl1 ... 

high 1�ty 

01.' blaok poplar t.O feedir.,g by thi s  pest , even wb,&n mU$d 

in stands of asp{;Jl lttost severely (ieioltatVJ!{l . However .. wil .. 

low .. alder, hazel 1rch do :r�(�t t'are Sf) well and , in 

som� loe Qll��d areas l).or th The l)� e  II toba " the le.tter 

00$ sutfered al!tto st as g:t"eatly a fa, th.e aspen .. 

spor adI c 

se ° ,].1 to obtain . 'I'Wo of the se are old. of;f endol's , while the 

t1:,iJ. rd I s  .t'etportedl;Y ;';:l;uch mo re recent . ):'h.{UH; e entl"(lH� are 

ree;J6c tl vely: l�ipawln 

The Pas . MtUl1 toba " 

Hudson 

11atural (lont:t�ol ot pupae by fa d l,;;.;te ro'UB pSl'"as l te ,  

and ev1 den(�� of other ps.ras.1 tl 1!Itt1, Vias el'1c O'UJl'l tered. '}reat{5i$t 

Mi:n 1 st1k W/ilrl ! .. ske; ��mli toba, and s t th€l l�a t!.onal �" ore3try 

Program ClUnp No . 3;  no .rther>ly t'l"01� Hudllon 'fJq June t10111 

S�ull:cat.cll!S:wan . Howeverj sUI'vey returna frota. ma teriral sub

mitted indioate tha t �rucb control is not 80 lOCal.11.s�d . 

1�8t'J.ral contl?cl of this 1je�t in no:' thw�stGrn Ontari{) ap-

pears to 'tHll f�i'.ree ti ve11 ltuposed a in1"eo tious 



504 

low I and e. !mltual 

parable in Pfill"'t t o  thome 

.,-' 
eon.trol 'Or para$itillnl 011 i\.H�tab115brr..e:nt . !ntl�od.uet1on 01' 

parasites i:n1�o nO J:�th'wllna tel�n lJrl tario n�H'}$�H�1tatt}a caution wi th 

and f'reedolIl t'l"om undes1rable paras1te c omplexes wh1ch lught 

o onoelvably result . 

ln1t:;' ol� 

tiOl1 .  koC.�it1.ql1; retE>t's t n  the lsat m('mt1oned palrlt 111 the 

Place ooltUm. 
� M_ 

jmacquee
Typewritten Text
2



� . =:= .. 

(1 ) CrtJW1 Lake . Pl"'inQ (f 

(3 )  
(4 )  
(5 )  

{? }  

A lbert 1 1  Park ,  

Px"inc o A1 
}1eadow 
Meadow 
v1nel�1 
S4ifak. 

t to 
lS, ��tiuBk. 

f't'o
st .. 

tJleStlow Lake to 
Ji'lott�rll LQ1;e , Bask. 
Meadow t town ... 
$1te vie init,-. 
f? .k . �eadow Laku to Gt . 
'!iilalbUl"'��, Salk. 
111&ltwa (r.;oon] l .. llke 11 
Sa-alt. 
Prince J .. lbert to 
IIolbe1Il , • 
l)r:lrlce ;)ept to 
Dc t..aroooe La1n I 
Sask . 
Princ0 Albert to 
]�:rla. _ Saak. 

Lake to Candle 
Lak� to. PI-inc!;) Al
bert ; Sask .  
Prince Albert to 
N . F.r .14 , C orne 
l�\orest, £.��u�k . 
N .1" • P .. il4 to Sa Sikat 
cl:u5Iwflu1 Hi ver ,. S€ulk. 
l� .F • .  P !l1  to Sh� aton ,  
Salk. 

---------

-- -----_. 

}:I • . i"' .t' P .#4 to lapaw1n, ............ ""' ....... "" ... 
Saak. 
N 1pa'llliln iJra.��7 
Lake, " 
Nlp&':1fin to CQ:rrot 
Hi vel" ,. t;ask. ( e3 )  C nr:t�Qt to 

I • 

11---

( G) er to Jr.r- -- ... ... ... ... ... -
hort i42;l,j , s'k .. 
I�rt)orfl vld to C O�:1t}ell lO-4S ... 1eW2 

Ik. 

light 

l!�ht to 
.1Utll 

11 to 

, 

l::.a tchy I light 
to :�d1um 
�edlUJ'n to Ma v'l 

June 

JUnE> 

Ju.ly 
July 

July 

J'u1l 

July 

J\11,-

July 
July 

J':lly 

July 

July 

505 

,1930. 

24# 1939. 

4 ,  1�9. 
t"'j' i ,  1�S9. 

l }J39 . 

1'1 ,.. '" i') IG39 ..I. .1.""1 . . It 

US, 1 939. 

14 . 195 5i .  
.� ,. l�-« .9 ,.l O , " \lJ II. 

18, l'i139. 

19�9. 
<;»1 ." , 19:50. 

.. 19;;�* 

.. 1939. 

24 . 193 9 .  

jmacquee
Typewritten Text
3



(ll )  
(10 )  

(la) 

{ lS i  

Uipaw1n to 
111VGl"s, Cft'bll"l, S�uik . 

vere Oabin 
t o  S1p$i.D.ok CQr)in , 
8asli: .  
SiI}tmok 
Pas , 

C �bill t� 
to·oa. 

to C (}r!�10r&Ult 
Lake , toba .  
C oX"mOl" ant L�e to 
Wa'bowO,Gn. i{,an1 toba . C old q�isell$$lng } 

• �an1tobSl . 
Cr�lberry P .. to 

, toba . 
to .ini s .... 

I t 
&� N . E .  �.;:'r!:H} Schi lat 
I#ake , t () N ..  al't.tt. ot 
r,a. 1..'\El $\ thapapuskQ\V, 
Mani t oba . 
Hen vl!)r ( AL1'd 8k) !Jta.1H5i ,t 
5ask . 

Atik 
WanleU1S 
M$i,ni t OOfll .. 

t o  !tUc.';.�al1. 
s$� Man .. 

P a s ,  

Locatio.n . I,!,. i ll  III Ii : \ 

.. 

"'-.'''1 '1"-0\, ,�-t� l� . Jr . x� ., 
F . F� . r( . R "  

mediu.'t\; 
l'£lfIdlU�l to heavy 

Hud lon Day Ju.no t ion 
to N liP li P  .tf:3 " Sf.u�k . 
Hudflon Bay JUt:i,ot lon 

{1 3-mile towor heavy 
( 5  ... �8-Vl2 

to Gl�eenbush, 
Grt::enS:H.uJh t .()  
tilll, 3uak. 

C ..  N ..  it 11Sh:t t 0 nlt�d1um 

• 

(l�)  statiua t o  Cllelitll , 
Bask. 
Ch>el Ul. to 30�iXXte # 
S·tl sk. 
S Cltil!.f1. , S �u�k .. 
ltudaon JUX1C tlon 
to T�11p1ne l .  Salik .  
rr�;111pirle3 
our ¥ S'l. ak II 

7-4 1-\\12 
C .  N .  H .  

• 

• Thu. iJ ,  

b.�avy 
vel7 he�vy in 
places 

506 

AU,t� .. ri , 1 939. 

• 20 . 19:5 9 .  

,. ,. 1 

.. 1ft 193� • 

• 1939. 

• • 1939. 
• , 1 .. 

• 1�3�. 

the 

jmacquee
Typewritten Text
4



507 
Ol1�1 

other two relat e 

t;y t r) 

ively . aec 

\ 

jmacquee
Typewritten Text
5



n. 

,I,' " 

::h Mac. ski 11 
!III !:h on 

fi: • it .  Sl.ilu,"':a_n 

D1.t!�ic t Supt . 
FONst Supervisor 

Ot'!' ieel� 
Of' i"le{n.'� 

.. or 

c .  
"l"'� "Jf, � .  V * 

Cout".1aiel' 
:,1al' $!lall 
Horncast10 
Fond 

J ..  M .  )'\rown 
J ..  C .  Call agl:Utt1 
D .  F'reche tt,e 

L it  S, .  
JOli . J01"�U30n 

• j;lc .  1(�.th�son 
A. .. May 

.. S .  Nicholl.JQti 
.. c .  

R .  
c .  
>�?- .. 
c .  

C it  

te!'SOll 
.. l�ltt a 

1.:, f' o ttel' 
H .  !httu$t\) 

" "  C ook ... .. 
, " C:br1 at1e 

" t t  
��oul€l' 

Abr$. 

01k.'!tl"'ie t 
,: 'oreat 
Seld.o:r l 'o:NllIlltel" 
Forester 

ld 0 .ficer* 
P atrQlmm 
Fif31(1 i)fflo ev 
l"l�ld e el" 

Off' leer 

O:f icer 
��'l�ld 0;;:'f100P 

Ortl(H�t' 
Otf1(HU� 
Officer 

Di�iAtric t  �t€ir 
':;�\)".4lIt Su�),el"v1. 30r 

,at$l" 
CruJ.sor 

'Jft1c�r 

508 

!}:£t l"',J,C e l .. Slke 
(Uaalyn 
Pilrad1ae 
L�?n L 

Lfll{� 
:r � l�l OS S;iJ 
Pl'€.<reel�uld 

Px'1no e  
pz'1no11:; tH 'b�rt 
,P!'ino � Alotlu."t 
i)x'lnee Albel"t 

:Holbein 
Caud.l� 
Stl'Ofaf� l' in6 
Pl"lnea Al b�u·t 
Li;yov1 11� 
P�ddoekwood 
Klnlstlno 
:I''i1.te�(l�ult:ulr' 
}lipawin 
N l�)ftw1n 
,, � , �  11 lil:&CuOWa. 

Laron48 
) L . ) 

Hudson t l 011 
l'Iu;;:hJon JUl1,t;tca 
l!u(.i$Orl JtUlC t1cn.'1 
liud$Cf1 Juno tiQn 

Cbelan 

jmacquee
Typewritten Text
6



• If,Jl;"W111 
0 .. B .  I;;(oNel1 

" Moulton 
C ..  Otterbe in 

l;> ..  l'ree ce 

K .  O. Sand�r$ 
C .  80h011 

f\ ..  lisl"'b''tY'ay 
-?'!>'l' ��L' • 

t, e  
l' ..  jJUI"�t1d 

• Er1atlii a Clll 
.. 

G . ::' e l' [�uoon 
C .  lianson 

• slo� 
( .. J en)l\)n ( ' i l' .· U{:'. ,, �:m6 G 

Q .  JOlles 
p "  Myel's 
.11 . Sinclair 

• 

c. o.ntae ted . 

Pilot 
.�'11 ot 

eel."" 
Off1cfi}x' 

1?1r� Fh.;�ng�r 

.P'i r� 
M9cluan1c 

Cl"o()k��\d ttl 'Vel" 
P11n Il�lon 
f x'airi(';; 
�';)u�aer t 1,;;�awln 

509 I 

( 'J'hree Hive r e )  
w'il"',lt-rJ P�f£ Uuatgon J\m.e t,ion 

(�')/\ ) 
.L£tke (TOA ) C 01:'�flOl":t\n t 

C or:norant 
Cl.l.t\tmtne 
C 01"lCl'lOI"'ant L�ke 
Cl."'O� $ Lak$ 
C orl�lOr<flnt L�ke 
l!'h1<:ket 

: skaa1u 
fi1n ter ; .l'rin¢e Alh�rt 
b';u�e t' � 4li.e 8i u 

: fllbert 
1 
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F" JeI'v:ts 
.. 1- .  1.1111a1'<''' 

e1ll.) 
Pl"1nc� Albert) 
Wa&k�$lu.) 

rinc e Al.o": 
e:rt ) 

91ll) 
!'r1:n,c(') .1\.1.'0-crt} (S�.r: '�iaak�$1u) , �  : Pri nce Alb-

ert } 
f�omldary 
nabhit Cabin 
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Hive:r' Candle 
CQl',!'ot HiveI' 
Chol�n 

GI'ooked ft.! vel" 
Lmronde Lake " l .LIl'ure 

1"11n I�lon 
Glaslyn 
(lrassy Lake 
Gre en IJake 
fiolbcln 
liuQ.llii on OfJ;lY Junc tion 
I $le a 1a CrOtH�e 
fan! s t irm 
Lac 1& 
Leovl11e.t 
Loon Lake 
�:{�Ctjow�ll 
�;��loneck Cabin 
Meadow IJl.ike 
��ild.�ed 
Mountain G&bin 
NipQwln 
1a :�.Hlt will 
Puddoekwood 
11�.ddookwood 
:Paradl.� .R111 
P<;:;11r 
1' .1 el�O eland 
�)ra1r1a Hi".r 
Prine €I ,�'U bert 

Spruce Lake 
Stl'one; 1'11'1e 
The I'8a 

f'as 

11:rlr6� JUVfH:\B C abin 
'1!w�eJ. 5.'l'luir 
U shta 

P o � t  Offi oe ..... }It l!l'. *II 

(IapQ�d.:n } ( Lnl'ond,E; L . ) 
(T'!\uclocbood) 

.... w· .. ... _ _  •• 

-_ ..... . ... --. ... ---
- _  ............. _---
{Felly) 

(:-:h,e- $ )  fi}eaver Eous�) 

----- -----�-
--- .......... - - -

----- ---,.,.,---
(liounta1n Oabin) (ThN� Rl ve;rs Cabin-

wl:nter ) (lUp.win .... 8wdra.ef') �:3l�1lS Lskel  
\ rmdeavouI" ) 

.. C .  Ov&r 
G .,  • P':)tt�l' 
/1: * (J .  i�" 5c,hlm 

.. 
(:: .. A;)ra 
J .. M it  PerkoX' 
Dr ., l'w111 

' .. C .  Over 
Jon .  Johnson 
X ..  0 .. :j�:U:�d4U"$ 
() . l� • 

.. 13t;u"nett 
.. !! . BlJker 
• J:' :tm:pSOfl 
.. H .  AdmlU$ 
• Preece 

1,1 .. " it.dllead 
s .  II'orne 

2) "  Patterson 
". :�reebett. 

s .  Mitchell 

51J 

S "  }U('..hol�on 
Sobell 

• 
J\ " 
A .  

Pugh 
F i t t s  

P .  e .  
R "  Ii t�m&.Jl 
C .  Debell 

L .  ton 
T "  C al14lt.�r)lS.n 
T .  Shannon 

• !tmold 
... .., . 
L "  Sl:t'�on3 _vlld�t) 
C 40  i)tt erb$!n 

c .  Otterblitl1n 
JOe . J()bnaO:G 
1\ .  O. 'Ser.\4ere 
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10 

CLa."1nlng 
;;; Ol'·'t� );'>u}.t Lake 
G!�anhi$l�ry P 
C :;:'o�a Lake 

L.xke 
1 $1(1.110. I"" tk� 
:JorwftY' se 
Shel"x'1dou 

l:.nke 
Cabill 

Rabbit Cabul 
lV$f> IJrove 

S tUI'gaon RiV$r' 
s tu 

Pos t Of,£lec , f tf Alb '  w .  

: Pl"':lnee 

liiiSiJJ, 
G .  JOf1e . 

.. K!ll€tlJ:ld&onIP " ""'IIiIl�'" 
. �,,; i;t !"'� ,�'UlIJon 

'1 > 1 1 " .;::'l.n,c ' a r 
• ��Vflns 

A. 
P .  
(� w .,  

River ) w J�rYl e 
SU>'1l::te l" ; ',c" .\lli ske alu) ( .. $l"'e s�nadll 
tYil:l'l:,.l.\ ; Prince Albert) C'\;;!ll $l{eaiu) 

{ tel" : } ,. 

(C ookson ) 

,.l:.J o  
" L .. 

Ar:derson 
G .. ; oc oek 
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u 

to 

A .  provinc e 

C rean re tUl'n . . . . . . .. .  � l! " • • • • 
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t o  
t o  

r�tura:so:::� rUv�r at:td !·& turn * . . .. H .. .. . . U:;O 

milfi$ 
lUlla$ 
m:11e3 wdl�s Fl:t�$t Na.rrnws retul"n * .. . .. .. .. .. . . . .  so 

Albert 
Lake to 

�[eadow Lake 
' H�at.low Ls.ke to Loon 

�,: i clni ty Loon Lake 
1,00n Lake to S t  .. 
S t . �i�alb'1.1rj:;· to Lak� 

l'e t ur1:� .. ., II .. .. .. .. .. .. 
iilnd :t��turf� .. . .. .  II It . .. .. .. 

I" 6 turn .. . .  '" :4 If " .. ..  " .. .  .. 
.. .. .. .. . . . . .. . .. . .. .. .. ..  � .. .. .. . .. ..  .. 

. . . . . . . . . .. . . .. . . . . . . . .. . . . . . .. . . .  
Oul"'g •. !i' .. .. .. ..  " .. ..  jO .. .. . .. . .. ..  " .. .. .. .. ..  .. 

Lal,,>e .. .. ..  " .. .. .. . .. . .. .. .. .. .. .. .. ..  It .. .  .. 
l'e t"l:U;> :n . " . . .. .. . . .. ..  ,. .. .. 

Alber t to 
Prir:c e Albert to 
';;1:,h1ca Albert t() 

l� .. F ..  E' .. tiel raturn • * .. . .. .. .. .. " "  
�;o.rtb Ca:b:b.1 and re turn .. .. .. .. . .. . .. ... 

Vic inity River 
eo Alber t to 

lver and return • • • • • • • • • • •  
. . . . . . . . . . .  , . . . . . . . . . . . . . , . , . . 

. . . . . .  � . . . . . . . . . . . . . • .  
Vicini ty E�1& .. " .. " .. . .. .. .. .. .. .. .. . . . . .. . . .. . .. .. .. ..  ., .. . " 

I:,.ej(e t�o faddoo·J#i:vfood . .. ..  " .. ..  it . .. .. .. . . .. .. .. . .. .. .. ..  11 <II .iII 
t o  C . . . . . . . . . .. . . . .. . .. . . . . . . 

;t1cll11t;y Candle 11 .. .. .. .  ' . .. . .  " .. . . . .. . . .. " . . .. " .. .. . .. .. 
Candle LakE;� to .. .. .  ,. .. ..  " . . .. .. .. . .. .. .. . " .. .-

e t to . . . . . . . . . . . . . . . . . . . . . .. 
1nlt7 N .P . P . • . . . . . . . . . . . . . . . . .. .. .. . .. . . . .  � • • •  

.. • P .  �4 to re turn . . . . . . . . . .. .. . . . . .  . 
l:i .. F " i: . tl4 to Ih}UfH� .. .. .. .. . .. .  ., .. " .. '" .. . .. . .. .. .. .. .. ..  . 

:;J�"vel" Hou e t o  �ny 1' .  o. f,U1:(l retun'l . .  U i  . ..  U . .  

House t(� };:,e .. .. .. . .. .. .. .. .. ..  " .. . .. .. ..  " . .. ..  .. 

V1eixl1 tJ tl1"e.say LQJ{(JJ II! .. . .. . .. .. .. .. .. .. .. .. .. ..  " . .. .. ..  " II! .. . ;I " " .. 

G Z;'>'U'H�;r l,ak (;; t. 0 aw .. .. ..  " . "  .. " .. .. .. ..  ., '" .. .. .. . .  It .. '" .. .. . .. 

V1 Cill1 tJ' .. ., « . . .. .. . .. " '" . .. ..  " .. " if .. ..  " I> . 11 .. '" .. ..  ,. .. ..  " 
1�1�)&w1n to H i li e.r' .. . .. * . . .. '" .. /I iii " . . . .. " 111 10 '  '" Ii' f .. . 
ViC ul1ty CJl1rrot Hivtii I? .. .. .. .. ..  II .. .. .. . . . , . . .. .. .. ..  Jj .. . . ..  II • •  
1�1pQW1l1 to gHI!<AVer llousc " .  II • •  " .. " • •  " .. .. . .. . . .. ..  ' . .. .. . . .. 

Be$vctr liou,tle to Tr-..reG Hiv ers Cr..bin • • • iII .. " .. " .. . .. . .  .. 

V:1.ciui ty IrhrCi$ 11 1  vera C abin 11 41 .. ... /I .. .. .. . . ,; .. .. .. .. . . . .. if 

�6ts 
.. "'....:. 

210 miles 
00 miles 

11111&3 
38 �le. 
30 miles 
40 milea 
'li :tit1les 
t}O miles m -=-

mlleii 
OO n-dles 

210 mUfUS 
45 miles 

�le. 
80 t.d.les 
30 :miles 
�11 miles 
1 2  m110$ 

miles 
tiC miles 
10 mlle. 
31 .116$ 

mU4i7$ 
1�11e$ 
J:a'dle3 

6 lu11e s  
ml�. 

10 miles 
48 mile s 

tdlee 
m11e$ 
ml1�. 
m1le. 
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lS 

'!�l'�r�e RlvfU.'I. t o  �rhe l�1JHii, �OO 
Ju.n.e tlon to N ..  .. P ..  l'etum * . .. ., :. $2 

.. !.;' " f' . li5 . . . .. .. . .. . . . . . . . . . . . . . . . . . . . .  . 
Ju..'1etioo to e Hi VtUo... .. . . ..  ., .. .. .. .. .. 

to C I'ook0d. ;tlvo};' .. .. .. . . . . . .. ..  " .. .. .. ..  If 
i ni ty C ¥'()oked .Hiver .. .. .. .. . .. .. .. . .. .. . . . .. .. .. .. . II .. .. .. .. 

�; l'itookQj. j�1 ve r to Chelan .. .. . .. .. .. . . . .. . .  it . .  ,. .. 1' , . f .. . 
to . . . . . .. .. .. . . . . . . . . . .. . . . . . . . . . . . .  .. 

:2; Olt"� e t. \) C a:rragM.L&l to r l"�\ 11";1 €I 'l.rtlU·· .. . . .. .. .. .. .. .. .. .. 
to Uud�o:r1. ",i'I,ulC t i (ln  . .. . ..  " . . .. ..  .. 

Junction to . .. . . . . .. . . . . 

514 

m.11ea 
�11ea }.ld."lei 
Idle-a 
lll1 1es 
.r.ule:J.i 
ni11es 
mllo� 
lulle. 

5 \:11 . .. . . . .. .. .. . . .. .. . .. .. ..  "" .. it .. I::Iil l&$ 
C Ol"'j'l".orW:lt H,;n.ull e . .. .. .. .. .. .. .. ,. .. ..  ' H " "  120 miles 
£;; orway House to l slar:vj .. .. . . . . .. . .  <I .. . .. . . ..  It ..  mile s 

sland Lake to • • •  " . . . . . . . . . . . . . . .. . .  les 
s Laker t ';J  Gr'Os s LQk�J • <I "  .. " .. ..  " .. .. .. .. ..  " " ,.  .. . . .. ..  " 140 m11GlI 

Croat s Lake 'to N orway H{)ua e  . . .. . . . . . . . . .. . . . . . . .  40 �lea 
l� Qrway M to. C orm,orant I���t0 " .. .. ..  U '"  H .. ..  " .. 120 !ailes 

Lake to li�&.bowd�n .. . .. I .. It .. " .. .. .. . . " " .. • • .. \}5 m11�m 
Vi c ln.1ty li"abowden .. .. ..  " .. .. .. ..  <I "  .. " .. .. .. .. . .. . . .. .. .. " .. ..  II .  30 l;,U1EU� 

OWd�l to .l.hicket (� return .. .. . . ... .. �t1 l.)lihHll 
Wabc..'tWden C old L�ke . .. II .. II .. .. .. .. .. .. .. It .. ..  " .  " .. ..  " .. ..  it 100 milea 

1. e1nity C old Lt..ke: " .. .. .. ..  " .. ..  " .. " .. .. ..  " .. .. . .  it II> " . " " .. .. 10 ldl ea 
C I.�k� to C�$.rlb or!'l or tage .. .. ..  " .. ..  I t "  .. ..  .. .. .. ..  3n !l111e$ 
C;r'$xlbel"1:')" POl"t�g$ t;o lillin .. . ... .. . .. .. .. .. .. ..  " "  • .. 55 t.q'j;11�s 
V'j,clni ty 1<'1111 t?lon �lld Ghann1n.g . .. . . .. .. . . .. . . . . .. 45 rule s 
Chan'!dn�:; to. IieaVitI� r� tu rn .. . . .. . . . . .  za rt�iles 
C .l:UI4nrdnkC to T't..e Paa .. " "  . .. . . . .. ..  " .. . .  .., .. .. .. ..  ' IU  . . .. ..  fjll m.:1lea 

Paf$ to IiudaQn !;�IiiiY tlo!'1, .. .. .. . .. .. .. ..  * 6:t� x1111a.i 
""I'�$I.� 

�Vlnn.lpel� to Pr1.nce Albert . .. ., . .. .. .. .. . . .. .. ..  4O .. . ..  .. 
I'r inc e Albert l;a.tlom�l P erk .. .. . . . . . . .. . .  H "  

Lake Di8 trl ct • • • • • • • • • • • • •  , .. . . . . . . .  . 

r'rlnce Alo(l!)rt s tri c t  .. . . .. .. .. . . . . .. *' .. . .. . .. .. .. .. .. 
nudson Ba1 Jt:l.n.c t1(;ln Dlstrlc t . . . . . . . . . . . . .. .  . 

N Ol .. tht\n�l }I'Ior"@$t; Dl.$tl"ict .. . , .. .. . .. . . . .. . . .. H . .  .. 
S tur�;L' to '1i1nn1pf�g .. .. .. .. .. .. . .. .. .. . . . . .. .. . .  t .. . . .. .. 

OnA'!H) TOTAL 

J.V'Il1I;) � � ..... 

732 �l!;1 1a e 
izt11e@ 

646 lule$ 
lSBS m11�ul 

GS4 m11&� 
13:"\6 lftl11�)I' 

n111e.$ 
miles 
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B1 D • •• SCth 

•.• .D!ltO�I'tI9!I STA'fEMmt I I  . ..  t!t _  J I � > "' ; I� 

To r� out tbe contact and r8connal$a�oe 

project. of P�V10'ui .�,uJons . CQoouote4 preparatory to 

the incept ion ot 5�.1 operation, by' the W1nn!po" Labor

atOl'7 to%' central Canada, aotlv1tletJ were 'Ul'ldGrtak�n 
into the �.l' Ha;r Fo�.t Dj."tric't of nortb'fleltem 
Ontarl0 and, the EAstern, weatem, and Southorn Poreet 

Dlatrlcts ot Manitoba. 

By mutual co-opo�atlon bew.en tho Winm.p$' 

LabQrat017 � the Ontari o Forest 13I'&ll.Qh at Port AJ'thUl', 

ontario,  pcu.""sonnel of the lattCl»r organi&at1on wltb1n 

the '.fhmJ1er Bay Distr1ct wcre eon tacted. In the (Jour •• 

• �lea ."eN 81 verl to 111uI$trate tb.O �tano. of 

.t"weat entomo1oQ to t�at oonaevvat1on, and tle,ld. 

t.rips .erG �zttak$n .. The.e l."� not on11 to demon

.tr&te the aotual lll'Q(HUuUtH7. of oolleotion of Ga.ple. 

am their eb111mnt I but a lso a& oPPO:rtuntt1fUJ tOf:' pel"

sOMl observation of' the ontollOlo�io�l statu. ot the 

forested parts ot the area . 

eefol'$ 81 v1tlG d.ta11 NS4U'dlns eonta<ltra madl 



I 

pereonnel. and ad.ainietrat1on in t.l� �hmldo:l' 

riot will 00 Sivou. 

un4e� t.ho Q�lal*g� 01' tl� :01 ltl�lot !i'o:reatol�, arid a C hi.t 

1�1� Rru:igel" iii located in th,1 5 off1aer :t�spo!ltd.blo tor 

Til. 'th.ree remahlinb 1'1li'0 J.lvl �:1 0'13# Gach undel� 8. Cbl.t 

F1re nans;el' , ... to�l.£tl.o , l'!1i):1�on tuld l"aT. Plat re-

£1" divi sion 18 in tbe order Deputy Olla r 1'1re f�a.� , 

of which tllGi'>6 -11 be 3.v�ru tJcatt4)roQ. at stratogic 

also to'.Jnd, auOl1 &.$ P�:plffi�l" tl.�ek 

a1tU'�. boat engin •• rsJ S&SC��.li.. etc .  

All all.'" t�vol la 'W1de;j." � d1rflct1.on or the 

i�rovlnc1al All" :}e:·vlo$. at ta� Nqu1�i tlon of tll& r)iatrlot 

Fore_tor w:w, b1$ Ch1 �1\ 21r.., Hai��l"a ill 0t�l"selloy, and air-

craft beUitls � loontlJlld iiW.t 

liul,na $:nd Pq:;; ., 

'1.*b. �hund.r D.q 
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m,erorJJlntabl. l)lack apruoe are to b$ to\Uld 1n the area 
hell Port Arthur •• st"$l;rd to aeron Dar al'll:l nortth"�; 
to tll. tl'QMoontlnental rQ,11wQ�1' . 00" or Ontari o t • 

na tural r$ aoux'ce income i $ hld to bo eontered in tb1 3 

a,.". Im4. OM-Ul1� ot the 1ncoJille ot the twin 0 1  t lea 

ot Port Arthur and �;'t.. William derives tbere�om . 

,Z�t!�Of1A.! . ..osnt,aoiM. 
District FO%'estel': F .  DIt'.on 

Ch1<l1f' F1�. R r: 1ft. Sa\1er�l 
Deputy Chief re l'tIWiGr- l J. Chilhaht l)eput7 Cbief Fi re RaD8er (Sauol"'ore! Lake) t A .  O�elq Deput7 Chief' Fire Rangtn' (Garden Lake ) :  G. HOrlUCk 
Deputy Cb.1 et 11'$11"$ FiJUlgfU" (nurkett) : T .  Dowell 

P.,. .  !1R1ior�, Xi£! ,D,l.':"i.fiJ.S 
Obi.t P11*9 Rangc.r; J. P .  I .. ogril Deputy Chief F1re Ranger l A .  JaQobaon 
Fb'0 R� I J .  Rabb Fire nang.r : C . Dubia 
Pilot : n.  Hoas 
Boat 06ptail11 J .  11eholiH)n 
Boa t rng1�r = It. OHenalU81da 
Radio CJl}(fl'atOl'; 1� *  l4aOCQ�ok Cle.vlu fh B11bt:rt 
li1p1s:on Hi vel" l�atrol ; tuJ .F:.. Ilouahavd 

E .. BOu� 
:oeput7 Ohier Fi N RanSer (Jacktlah Is . )  = C .  l�ons11a 
Fa . . .  Q RAnier fJ'&oktlIh II. ) =. 3., n.�tte 
FIre RaJlSer Jaokf18h I a. ) . n. lA.leux 
Fll'O ll� :aold'1ah 1$« '  S o. Mondelin 
Fire Ranger (J'ac·kt'leh I�h )  i n. It.' 144011 
Pil. Ranger (J4\cktlah 18. ) , it. Daniel.an 
Uoat Captain (Jaokf1ah Is . )  # E. Cb1 abola 
Boat r�1n •• l" ( Jackt'1ah II. ) $ tv. oreen.Meld. DOput'1 ehiet Fire R�:r (B�a�o") l : . Latreille 
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Ch1of' I�1r0 HNli01<J a n .  l31ehop 
Pil.ot s C ..  Mac In tyro 
Air Ellgino.x- I J", Kinco,id 
Boat c_ptaln: • ClutiholJ;a 
Boat Engineer : n .  Caron 
Rad10 O;)era.t:)l"fU 13. 1)(,111 , C '" woddell 
Deputl' Chief l��iro Ranger ; J '" Turn.� 
Clork: D .  Dall.,. 
Truck Dr1 WI" : 11 .  Otwell 
P��manl � .  FolinQ 
11'1re Rani,r I. N ..  Cunn11t!lllml .Deput.1 Cbler .iij!l�e Rmg4u" ( pen1nuula) ;  J ",  McflarUn 
Piro Rancer {Pe,ninlNla} t 'v. Ballard 

Chiet F i "  R$llgol" : V '" !�iawn �pu't;J Chie.f Fire Ranger , J ",  Jarvia 
Semor Hanger :  J .. n1tah1$ 
Boat Captain s S .  Qrauaer 
Towel'%uuu C 4I  Tomlln$on 
Cl fltrlu Vi ill Wil son Deput7 Chief" Fire RatliG.'1! (Jellioo.) :  
Fire Rangar (J�ll1oo.) ,  J ",  Fleming Deputy Chief 1,'11'0 RIUli$r (Oeraldton) J 

".-. • N qS!l;Or:!t I q . 1� .l! .... �f!w1:i}.�DD!1. 

A .  X11110k 

Deput7 Ch1et Ra:lS$l" : S .  \'W . Ourk, !ill_port 
(Kapuakaling Dis trict)  

Deput7 Chiet nanSel': o .  nUX-WI , Wb1te l1iver (Sault St • •  Mario) :Deput7 Cb10t Rausert a.  nerOll :Bar (Sa t :;te . Ma.r1e) 
r� ire :lanaerl : J.. Kf:nneiU1a,t.u--) aeron _ 

a .  Tharatelnlon) ( Saul t  st •• �Qrl.) 

Due to the pJ"fJvlously mentioned extont ot 1''' 

aourOCUi anrl c:.o� t1 value 01: r ••  Qtl.rOOfJ in tho Thunder 

Bay Dl&tl":1ct, it 1UU oor:uli1d�red of 1mport.anQO to att.�t 

to enlist t.l1G interest ,. it not tho ac ti \'6 oo"'op8l"at10Jl, 

ot: all tllose organ1.zatloos whoae 1nveat_nt ot oapi ttl. 
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d8p0n40d upon ti14!) porpetl.ltlt1on of suCh resouroes . 

T:l:le toll()w1'l\f� 1� .. list of tho,e at1d 

rOll+'O$entat!voa or fir_ contaoted ana tb..ir leealei 
Al:f!.t\kt.. (Tblldll:. Dllli .�AJi ;1'i2B. �.t;. , Port Arthur. 

J. Audetl, \l'Joodl Maua�.r .. Port Al"thur. 
'f!i'. C1:lr1 at1. , Alslatant '1';0041 !lanflSGl'l', t�ort Arthur .  
" . steven., Obier of Cont:t:"ol, Pert Arthur. 
w. Kn1«bt, Dl'1 ve Fore.man.. B1'dr<h 
O .  M.  S tew$.rt, Superintendent of Oontrol.. B1dr<:h < 
I" .  IU oks , Cl'Ula.r, l'ort Art.�. 

non A .  Clarke, Propriotor .  

Co.art & Faber . Forelt�rs, Timber JobbQ�1 & Tl�.rland it If • •  A ,- .. ..  I '  
Agent l ,  P01"t Arthu:r .  

c .  w .  Cox, Propr1.etor ('MQyor or Pon Al'>"tbUl" ) .. 
G. li111!�1 Camp F(u."'$� { HOi:jartb H. !«um.g.Lo" Buill Por� ( 

C .... ,q���F. A .9Cl., Port Arthur . 

,gftD.,r.�. ;r.L� P.o .. '" Port Ar� . 

A .  L. JOhnson, V1c .... PMald..n t. .. Pc)rt Arthur. 
J .  �owan.. \,/004. Supeplutendent ( !'Gn1rusu.la 1 .. . Sorenaon , FGr.lt6� ( 

,ql.:elt, k¥I.!.L4il.i!£ P.o." Fo,.,.' W1111_. 

B .  Avery, �\ooda Manager, Fort �il111_. 
5. Sautbam, Aa �l a tw;d� Wood. Manager, l;tca't: t W1111g. 
E. Burk, Loa&1� Ena1neer, For't �1111_. 
R .  S11vera14ea , For •• ter . 
P .  Ward, Gru1 •• l'. 
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J • Davi a, R�61dent Manager, l!$ron Sq. 
R .  E\otham .. " 0006 Super1ntffndent . Depot .• 
A .  Bail"d, rester. 
��G sars . Frapicgr , rl�l ddl� , Dundas , Mads_ 1ft; noper. 

It. HUll,t .. Manager �¥ooda Op$�at1oilli , l''Iol''t W11:.:.1aIill. 
o .  Nordland(U" , if 0008 Supe:r1nten4.f).t , 1"7a , 

!.t�v:1;q,�1.�1 . .  l�I1�f.t� qq,�., Port Arthur. 

A. O. }:'OUJlstOrd, General !lantlier , POl�t Art�. 
W .  Jolln$on, Mill 3uperlntendent , Port Art�. J.  C ..  }!acl,cOd, Woods Superintenden t, Port Arthur .  
Andrews ,  A.$siatant Wooclf$ �:uper111tt)ndf.tnt, Port Artbur. 
D. Y¥l�.1t $ )  PurchafiL�� Asent , port Artb.ur*. 
E. }j.{.;a.tty . Aasl starlt PUl'chaslng .�S$nt Ct".l.iHr, 

Port Arthur . 
J . llao.L"od., CI"Ul aer , Port Al"thux'. 

,�1l!W;q.04. .,Ssma1l; CI�' '1,1 Longlac . 

\'1;' . �:!cJutt , J4an�er . 

o .  styfte , Direotor .  . 

/ 

II II Btytre, r&uus.ser ., :: , 
1' ..  Fe terson, \�:oO(1a superlft tendont • 

, 
':'-"::=�tar1o " r�:r.>.;l't�c � III P1 shor1ca, MacD1al'!111d. 

K .  SJolandllr, Lako ,ulph1t.� • •  II1 .. 130n. 

n .  GeMral 

Tlle t"'ollow1ng lntormatlon 1 s inclUded to 

£a0111 ta. te �tll$r work 1n the aHa and to ahow tbe back .... 

ground aealtlGt wh1ch the work was �rrormf)d. 
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Port Al"thur,. Prino$ Arthur RIO tel . liieala at �u�al' � 
Gri ll, 1�ud1 t $ I.lpa . othe r  l:-e.staurmt,a 
illc.omparable . 

Fort W1111m, :meals at tlhite f a  Gate . 

lU.pi;on, International Ho tal t no1ey but �em, meal. 
in 011mpia car • •  

flo$sport, Roa�pol"t Inn, meala in. 

tons;lao"  ftotel . 

At otbor pOint.s it i s  nEu:)$aS&17 to r el,. upon 

tbe aco�.odatl on of the rl;:l11bel� stati on or c�"lal op

eration Qud i t  18 beat to take a eloeplng bag along ror 

all overn1g1l'l� trips . M:T&nsement a tor meala are usuall,. 

readilr 1:u&do w1 tb. the l�oroatr;y ox- eanlp clerka. 

telcgra�'h, and by Ontario }<'oreat17 Branc.h telepbone and 
radio faoi11ties. All points on the railway l�celvc matl 

nail,. .. and 1 t is 'beat t o  l�v$ cO%'rf'ulpondefloe addreased 

care of' 0 . 1" . 5 .  at Port Artb.tU.'t. It one 1 $  going to be 

awa,. tram that pOint for &0ve.ral d�T& , ther w111 forwax'<l 

_11 to pOints 1nd.1 oat.ed. 

some extent . In 
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gaecar ; in tl'l. L01l.f;la.c D!:vi�l onJ airol·at�1 cabin �l"Ul�e:r . "" .� ,... ,.. . 
and PS<laJ,'" are 6r41pla"/ed ; and lAt I)ays Plat all the abov. 

tacl11 tie 8 aN available tor land , \V.Illt&r and a il'" travel • 

• � ... , Dt��.�riQt. ,t��!9.x:iRt.�PJ! 
'.:f:'rA D1&itr1 ct i� d1vided by lta nat�&l t.at .... 

'U.:res ot topography into tt .... �H� �:naln chJiui"'aete�lat1e area.i) ' 

wbat m1Sht be caned the coaatal , the inland and the Lake 

!i1plGon. The topographio variation wltb.1n tbe are.a 11 ac

cor.�pan1ed by V$!etat1 '1& characteristics and ti18aG will be 

ou tlinod 1:>:-101'11_ 

The aHa enoo»tl:Jasaed by the aho N11ne between 

the Twin Cities a.."lO. Reron Sq ls wry l'"(;)ugh &tid XtUUed, 

tho coastline between bvok(tn 07 four main '0117& ; �, 

Black, Nipigon end l1�u'on rGGp6ct1 ve17, tb.e former be1J;� 
the lal:"'pat ot all. A sre�t man, r1vfui*. of va1Tl� $lae 

empt:; into thtu. and. ao�$ or thltae, au.e as the J1p1s<>n 

alld f' 1c, aH of cons1derabla al �'h InluI.d. t1ie rivera 

follow valle18 ot v"1711lg w1dths , :tIl Mill' p1.000 these 

tald.ns the tOnA of teliT4Cfur. the topog:-apbl of wh1ch 18 

tlfltl-:r rolling. A good o�ll;lt of tid. il to be toUi14 

in tho vl clnltl of Dorlon and. Jlurkett , all\! to I. lEniUi.r 

$ztent about i�I.Y. i�l.t·. 

InlQ1ld tro'la tbe eoaatal arQ&, the land 11 "'8117 

roll-ina, exc.pt ;�n tl� l'Og1on of' terl1>aaos and r1v.r valle.,.. . 
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The main 'point to be cQl1s1<iex't::!d 11'� thf) Q:'..l,t11ntl 

.::>i' t�()po�:;rap.by arld vet';Q tlltlon gl yen a ;;jov e i !;l  the overall , 

int1ma.te relt7itl on�l:.lp 

" Inaoct Condi ti ona nl. f* • II 8 • 1 , q t ,_ 

\1h.erever 1$01& t od. group e oeClU" by reason ot topograpll1 ' 

as Jack pine on the hl �l $pota 6ABO: bl�ck �pruc(j ,  p14rtl .... 

oul al'11 .  on t he lower one s ,  ttlOre exi st lntertuedi ate 

the seri ousne .s s  and, ext ent of the .1ack pine iJudwo r'.:a epl.-

jmacquee
Typewritten Text
10



11 

evident tl1a t hos t  selec tion o f  eacb race tll1¢-;h.t broaden 

oon1.('or3 preSGl1t . 

noouous and ina .. g.nl ti c sn t  spEll clf;)Hh At Cauerbre1 Lake the 

retardation from .t'oro st tent (�Q.terplllar a ttack in 1 9:38 . 

ftlElny P oi.n.t G • 

(a )  Jack pi no Dudwo.:Ml'i 
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��-----------------------------------------�--����� -- ,  

12 

arUG S ,  i t  waa to minutoa '  searoh. 

local . 

to appCQ1� in <11-

the whol� di s trio t .  Larvae 

lntll 

a ,1:" 001:; 

tack would aeti!�n t o  \Je Q vfU"l l�)cal OU(l! . nowever , the 

timber t.lent1oned oc curs bet.we�l1 two tU"EHl.S of low .  black 
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east-we st Jack p1Jltl l'iclgi;.\ , in whic�J. CtlHl$ .1 t $  El!xt�nt i ii!  

Ullla:l0wn. lrhlill att£h'!k s�nmed mt'lst likely to have b$en 

• 

T'l.u a OlH.lel"vat1on W$.$ :nadc 011 tho west shoro ai' orand naY'. 

I,41ke �t:1plgo;n . 
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by .:: '  .. n • ranger , 

I l'e!'erf� to a t ts. ck of JtlO� pine 

!'�garJ.era t:ion dU:'ing 1 n<)ar' the Cl'u'om,e M i.ne at "C'ollina , 

(b ) Larch . 

.. 

t 

el"O\H:; tllE?l"C in thAt StUUH')Jl . 'Deatin g recovered. a few small 

lal'VilfJ , �:H):t.16 ;�i/16" in ler.\.f;th, and it Vlian ll!.l)I)Q·X'on t; tl':C2 t the 
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·:::In 
On J\.;.n,:.1 �W J 1 

va 

tl.tj �L u  o'.L� s t,  

(' v 

while Ot'}. J\Ulliil 19tb a0t1:'l6 snOw wQG ��'{perionced 
'River . 

t1 on, con tact 

insect 

\ J , 
down 
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the c 

A .  .Personnel Contacted 

du rtollllet 
H,Ua",c ",,, 11 [(emIll€} {\ Jb.i t0 l3hell :;'oNut 

) . , .,  l'is.rdrop I elllor ilnn6er " ) J ., lC)kandovl ch, t�Eu}.Ger·, 
Mo.rcllWld 

dee 

ReaeI've ) 

(':'Ut' tlo �.�o\ult>a1l1 
?orest Resol"'vo ) ( Sandilands Porest n03&1"vC ) 

J .  0 .  SOtllur iJ ,  D1str!.ot POl'es tol"' ,  :"nuphl11 
A . ;: . Dt"Q.ln, Forest � llC inecn" l 

�r""o"" n I" "U'" ",, 4l' h' ''' �"i C''''' 'M "'-""'" ,�) "' v""' .... " r"v " j,,� # ",J:i,. "".&, � lio�.�..,. , �" '� If'f�.$, t� �. 
n .  Gilmore " ;��U\eer , D iold (; ,.  �.J:rllori, r{W�eer , :D00i-1dale 
,,,, �.,·�fl"#U� '" " 1"""" nnnt'""'�"> " "  .;.""',.. ""' '''' V,j " • ' '''' t;:)."" .. 11 
E .  Adams , n.rulgor I :Ul'ch 1\/01'" 
.1 .  Th.olll,P sOn, nan6er 11 MaJ�el(1ng 

.. Iml'>le 11 rl i:Jlugel' ,1 :::.U.rrmt8 
• S/hlel s ,  til'od , t onas 

1;; . Milrn0r .. ' 
Ir . Clee .. 

[9 
Gl'�lndv1 6w 

.. , ',VOOo.8 i4(.ulac;er 
R .  TU .. !];!; , Chi l:;)f of control 

G1Qrl�o ,  �)upor1ut(md(,nt 
G .  ns.:r1ay, Cl�ui �H'V 
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Imi�<�t 
the �;:O\U'ltQ,ln 1; a t1.ou&l 

on 
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tuatl on upon 

Th.u GS o1:HnlU;�va tl on at lfOl:'"O ru.ade 

lQt£O. 

u t  an 

.13$ . .. r.e W14817 S�Pilll"6t$d in �aae pl.a.ces t Such 8.ot1v

it1 •• ar$ Gee,;;lill�;1y wl d0f.tpl"'od tlu"oUJ&hout tllll tU�l�ael' 



!IOWOVfU' , they mt18t b� 

.Qu,ta alttt"c�. 
mOl'l; {;enf.n"'al 

a.ttaek �1.t. 

attacl:; wa� llot�d at S�VEn:·al points in 

tlw i;.tl'inedlate v101nlt7 of Laj!e . attaok wa. 

or'i{:;1nally discovered b:; ¥�b,:t. (h f1'\ulatel1, stl"lot F01"est 
Offloer; 7J1nn1po£� ,  J:"ol� the r.x:mun1oll. Por&st t1*1-.v1oe. 

�a-Wa�Pi t Dri ve , d1reot17 east ot tl� 
Mo!lolTan J\geu,olea" and south of H�n�on 
t: Co . ,  D�-;s1sts .  

, 

Goif L111liS, vicinity l:tole� G and 6 .  

Hoau , :Mile l:�" aouth to Cluar 

I t  1 ti1  to be that the above , ldth the 

the lattev , 

IitlH,lill m.o:ro $uaocptlble thaI} tho6� gl"wl:nz 111 G7'OUP.tl 01'" 
1tl tltandl. ':'1:).64. i"aotor. ueeril to W&al(ef� the t"(1 1n 
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$omfi;l W€iil eo 1 t. ml.oGptl�)ill ty lnereues In. t� 

til�$t Itlatan(H.!t , l�l16 it Qttre.etlvC) to e8wt17 1'tl_l •• 

for ov1po$lt1on� witll r(f.sultant 'OUild ... u� 01' pop\tiit1�tl 

ot' coooona . 

Road, 1 8  one ot mt) r'C  nOl�:ral as;� ot w1tl'l. rG5peot to aaw

fly attack .  �ua , it i a  � tru� s,w�P7 :51tej the tllllber 

is. t'a1rly clo $e"grow1tlt; atld �ore or lelia de!lu. , and the 

Cl'Own d�se tmd di stortion ar$· easily aeen in a ltlrge 

8�6ater sever! ty in the Plll s t  that} at l)l�{:ui)nt, alt,llO'.:t� 

rolat1 vely severe tllis S6ason. 'rbat i t  has b<iH::1U s\tbJect 

o."flvel beaoh. upon whi ch apr-1;.u�e , i>1ne and llardwoods a:re 

to be found, and thonoo a 41'Op 'tlrlnG6 the sbore ot Clear 

t�n'led tamlU"*l!t.ck or rQil:� al$le A;.'1U tlle:r have been rathel' 

hoav1l1 attacked. Inlio.far al) tb.ese tltHS a:re growl;ng on. 

U fiG:nu-grav$l beach. ter�oG and altO 'VOlT exposed Qlld 

h.e.vily attacked, they i"urn18b lurtb.or ilui>port tor the 

gexleJO .. l t�rld. of tro6 aU9c6pt1b11it1ell, all not.d Gbov • •  

Because te�'*:Nl1nal d1ato1"t1on and Ehupty cocoonfl aro 

to bo found .in vl\r-';1ng d&�(1 In all t�acl� tl!;&�ru�d, 
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1 t 1 .  con�ludod \i}lAt populat1oxu.l oj� ofldem1c atatu8 have 

pOl's1st$d for 8Om& $e .. �<)na Il"Ulfl , undOl" tbe !'avoI*a�lt\l 

oJ: th� !),u�k, uaing the beatinG l1lO tbod �dvocQted '01 the 

1,'Ol,1Gst Inaeo t S,Ul"'V($Y III It sbould be point�d out , too, that 

{l'uri1lb 1;)40 e�du'o1 t$u a t;4&rked. 1%l(u.·.a" in 1:n.tons1tf and 

extent auld, in SOtlC l)laoG� ,  (,U1UlIflld eon�id..rable det'oli .... 

to dei.l"'lrd.nc wh.etl':l.c.l'* twtu�l oontrol 18 optiiratlve .  and 

hQW Gtteotl'f6 it ls, a .IeJ;>1 •• of 00_ 1 � 200 COOOOl'UJ 1 .  

'U.ndOJ7 observation in the Winn1p$g Labol:'lator1- It 1a to bo 

bf)oauac of the aPPaNnt l>"ra18tollOG ot th$ 3etbaek g1vGn 

to til$ aa.wt17 '1)7 pn:raalte introduc tion into the p�r};: illome 
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(s.) Ea$t�u:·n Pwuat Dls tr1 0t 

P1r� l'�all$ ... Pine li'all s llotel ... F'a11,� . .. &.18 in . 
R;ltk"lle ... Heml1. Hotel - P..x(l�llQnt , meal. In. 
W$s:t l1aYik Lak"e ... TOUI'ist Cablllll ... no intol�.tlon, 

(;ood (MElliS .in Tl:-llU1S .... CWlaC!A 
noata\want . 

1,{ealG wld tairlij' &000 aoooramodat1Qn flJlAY alao b. ob-
tal ned tn Lac au l'\Qunet and temoutb. 

c()�eat1fJn p" .. nt� no dir.rlcul tl.� in settl�d �.r'$&fj . 

(b) Soutl\el"n For-«Uit D1et;rlct 

Turtle l,tountain pO�Gat nfl_rve ... neat'88 t poin.t 1s 
Bo14SGva1n , hotel an.d. reataw. ... flUlt ••  

(0)  westorn Fo�st Dls t�i et 

Daupr�ll - Iiotel, �olll'lst CQmp (llot recOl;lri1etlde4) , 
� •• taurmti.l . 

Orw1\.'l:view - �"Ood hotel , resta\.,\ranta . 
B1eld .... no aCQoztmodat1on ,  't)0at to prooeed. to Hoblitl. 
Roblin ... good b.otol , ��al$ 1m .. 
De� ia ... UQ acco.!\¢d.ation, late pl'oceed to U0nitO . 
nw.'" ... aeoo�'lat.1on "fI'J!1 POOX", t)1'"ooeed to Swm 

111v.1'*. 
Swan nlve:r ... liot.l, T0UlJ1 �t C�. LQtter 'verr �t'Oodl 

0000, %'>.$ta�.4l'ml tat 
Bireh :t1Vc)l;� ... Exoellcllt 1�a13 alld aooomrOOdl.tlon, t.otbins 

nOl·th to The Pas that 18 desi:t-able;  
thor. fore I work tJlOD th1 $ po1t�t 1'01" COll \i 

aot of' ratiller_. at lla.1"elUng and Bax*roWlh 
�H.nl tOMS ... hotel and. reat.-uranta 11/ 
Gat'land ... no �cooumodatlon. Exoellent botel .al1.d. meal. 

at I'lne lU ver lll 
rr.leI¥lb.one I t.le�_. 
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travel avail ... 

While this D1at�1 ot b .• ll not lot be�n adequatel,. 

v1al ted or orgarli. zod, the topoRrapby and covel' .Gll-'e l'a1rlj 
'Uni!'orm in the) ttJout11.$m an.a. eant�rl:t parts .. HGI�e tr� D1st ... 

grMltlc t1at� , containIng VGV'1 lar"� numbct's ot lake. 

al'ld ti1 t� .. interspersod wi th l"OCkr l�dge& and outcrop. 
and Ql··.,al of 16w sw.�pla:nd. . Tho 1(;4"10. 1�·1.&s gently but C10-

!,lJl1 te1r tx'*oj:t\ W�lt to �a$t I :rom. 700 teet at LaJ,(fjI WiruUI>eg 
to 1,050 teI!Jt at the Ont·a.l�1o-l€$ln1toba j;joundaq_ 

timbt)X' 1 6  tel" tbe t';08t PQrt In.ocea�ibl.o, 

III th,c)"lJG:h on tLl.& Wln.�pE)G River, 1 t$ tr1but.lt'10fJ iIlld Lake 
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Greate!' �taxh'"l1��g W&t�n" Dl .stt"lct Ra11,wBY, l�·f>� 
&mou.;lt ll 01' t\spon, truYl,cl( and. Jack pina £ire cut ' t"or 

(b) southam 11'�8t D18t�1ot 

.i1.l, .�!A4.i.1N'1.f..\l.!. .I��r$ .. \t, ]\�ll.,W.!.. The N liicrvo 1 s  tho %'e41<1-

I'l l  th S0n10 re�trlet&d arGful black ('l$)l"UOG in tb0 low ... 

11'ln� �U$1\:6ga, t(.)ge tbOl" wi til ftflfl a �'ilall amount 

cedar. Very liud.ted and inconseq,uential groupa Of 

scrub oak , ash, L�Jllttall1 ash a.nd red p1ne are to be !'ound .  

aopen ar� av�11able for oo;rd\*iood 

1 s  made of tIle better maUltW . 

ratl.l" el:.arl,ll from t):� lev�l pl'*ait.'is to the nortb. '1�he 

fl011 11:3 of� Q tern:a1nul i'1101'"aln.1 c l'!.t�$ ,1-'esulta.nt !'X"Ot:ll the 

glaoi&re but unl1k� that ot the Sandllatld� 1s ot a t111-11ko 

n,liltur�. The dw:d.nant vegetation l s  &apen, ;11 th oak 9l�d 
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95 

compaa&f!U� G. sr�at 

but 1$ of: 

lii.U�l lakf.!Hh pcmile w'ld 31o�hs', 

t�ra�1,ng �tock than tor tl :;io�r 

poet-wood . 

trlot 

together wi th the Rld1:tlS MQunta1t'1a" t' o.mbi.t� I nrandon and 

Tiger lUlls $.00 T\lrtl� !>!ountu1n, to trw Z$outh, to;rm tn.. 

!iio-callttd Ma!d taba .F:�ca�'pmen t ,  marl(� tho dl v1d1nt; polnt 

tlere l)GCQU.Ii$ they mar!< tIle apex of the mlxodwood fON8t 

bel t  t.USlo , �4t�1'ld11'1�,: tl(Hwttl,Weatsl't17 to tM l,,�oI<O%u�1 • 

. """·",, . ..  , t'l'>l atlo o�o�1'L1�1 tll1 3 forest 

bolt .t tl  aUlaixt�. 01' wb1te ap.:ruoe And a�pen. On di sturbed 

�:raas, iJiue.h aa �}urrull , �,uI*'e and Gomotlf40S oxtOt:l.31v$ GtQl\d� 

ot p:oplal" a� to 'btl .tound (aa on IJilkG Au41 1toad in rU.d1ns 

MO'Wlta bul, S1nGoo.h Lake Road in Duck JJount.aina , and Qlso 

on hdge take Road , oto . )  arul ,  in eo� 1nutancGs $pruoe -< 
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$lblv SU"etl,!) or that speci es in Me.n1 toba . In tid ::t ufllt, 

bal �mn i 8  o{,caa1onally to be found in inn"e mtWltls, also 

duo to bUI'IUil , 1 t  1e b�llfNed. ,Tack pine t4$ a ve"t7 In

a13D1t1cant role , oc cu.!'t'lne; on S�'tn47, POOll , 011 burf1t ... OV.V 

0011a tl-.t would not $UPpor-t tlw other B};1ljc1efA 'II Ttl .. 0011 

geI'ul)f"'ttlly i s  n deep, mor&\l�l!c l)Qulder cl�." oVf.u�lalll b7 

silt in tb,e lower port1 0118. 

OOll aequ&nt17, tn. tll:"ail"'.e.ge i s  wtH! t  to cast . Myriado o� 

small atreait'e and !�1 vers ,baVe th�ir ol"igira. in the hills , 

th(\! highest pOint of whi oh, 13aldy 14awltail1 in the Duck, 1. 

2,"/27 reet Qoove $�A lavel ar.d &l:mo�t 2 , 000 teet above Lake 

rJ,u�t by glaoial action, being in fact the 'bed of l.ake 

Af�a.:Hll& . Sand and gravel beaah(.is" deep peatrr $"�P$ 
(alkal1tle in reaction :from tl� ela .-to-$�tace limestone 

are ocwn.1,Ol'h Black sPNce cld. talnal"$ok aJ:aG tll4.:! chi or cover 

1n. tl:le n�l J Jack pine oecup!e 6  tllfl smld7, gravelly 

rid,cs a1� plaine, wbile hardwoods Illuoh $18 pOpltll�.,  14m-

:1 taba maple, b1rcb, elm. atld. &�:tl are found in the rioher 
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the Man! toba LO'ftlands 1)61 t .. 

'1  \ Hl..:U.ntt ),tOUlJ"Q1:r� l'Jllti onal l?tu'lk. '1r-�. l1£n' .... . 1 1� .'W' .L ... \:eMDtMh.� : • •  )It I . " "  ,.. ", 8 • lI!I 

hGre a1noe it ta.llJl in.to the tOpographioal catfioSl7 .  ��e 

park flora in tho Ga8tem. 5out;.b;.aat&t"l.1 and. Mrth.m part. 

corl'espon4 closely to. the typioal .1x.edwood belt . How-

in t4a.n1toba, conta1nilli3 large areae or .firdll :rO'Ullg :spruee 

admixed with poplar and. balsam" Just reaoh1ne a .rohant
able flsth The arBS. 18 und.r •• 1 .... manage_nt and is po .... 

�lb11 t.l'.te be.t GXlW2pl� of the tart in Ctu1ad.a. 

U.11 \ POreu.:o1fiG .Ol,ultain li'OX'f}$t fh1Ulf.tl"V4i.h This RC$&I·W g "P . t J. ,  • 'I " l 'U1 a B1 •. J 4 .. ,. .. '" J1 iii i J " .  I' tt r .. il II II' H. M 

IJ:b.1 " R84l$1"'V& 1� ver;; ®t.�p on tl� oQ$terly and 

nOl.,.t�10rll slopes l&$.tlins upwsu-d to an $zt$nelve pla.teau. 
This ia $�nat r,oll1Il� contains a l1UJrit)er of lakes, 

tiome of cons1derabl(!) s1g.. There u,l"1e &lao la.rge areAS ot 
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north �ld aoutb. at tl� nC:'H!(U"'V., the north end. SUPP0l,."t-

lng two savnulls, the south, erl!l one .. uetw�el1 the R$l)erve 

and Lak& W1nn1.pesos1 a i a  atl area lilUl&l'll na.t� �>to '. tbat 
describod tor the 1),lok. Ooo:&i3ic)flal 
tl,eae hf.Uu.'" Jack: {}in.s of sr:aall �d.ze . 

(a) '3$,8tem l�o�.,ust Dl�tr1 ot 

Uo t?1v1dGt1ce of in,.eet dar�,e .a.t.l a06U Qt the 

earl;; date tht\ 11:r!li port1ona ot tb1� Ql:'iUl w(trQ vi a! tOd,. 

Elaat111i;;S In the ·'d. oi:n.1 ty  or Pine FallEJ rGaultod. in the l�-

ooverr only inslgniflcE111t S11.(1c:1es .. Howover, two reports 

lire �orthy of' inveutlgatl i:m w1 th lI'tHlpeet+ to the Jncat pine 

bu.dworm. Ono 01.'" the se 1"ete1'1" to an a.ttack to Jack rj1.no 

ot the \" :inn1peS Hi ver, �At�nd1ns from ;;tead to Belair in 

19:",1 ; ttl(;'; other to �"'l a,Xtens!�te �lrea ()f r�d'l�n1ns at:' Jaok 

pi.ne on ridga"" as 6$01:1 i"l'Om. the air near the },-!anl taba· 

Ontar1o �JoUl1dal:7 Qn,d. nortbel"ly ft"om that pr$viou.sly l,--.cordod 

at st Hawl:: • 

30th tlle town of P jJ'le 1'''4113 'WIaa n�llUns 

wi th qll.oon� oJ." wt.at &1)!-10B,.,!;'*\tld to bo Carl)ellter ante .  TnOJ' 

t o  slash ill th-o aU1"'+"'ow.dlllG tl ;,:,bal' ., lto other ca.tea .ere 
soon . 
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to 

In ti� 

0. ... 11,1(;; vi ttl G rov! _ p$rttlQu-ant s�UI1plcw plot • •  

(0)  �e8t.m rl'or8at Itl*lct 

thin tll� Hiding 

( I! ! ,  n ( 1 )  Iilnd D (2) , P .  �c.. ) .  

or POl"cupl1'14� R(Qserveltl , a.1tbo'UtJ,tl o Ollald$pa'bl� :rec onnu 1. a 8 line e 

in JD.ok pille stands wa� undertaken.. 'l'M tO�.l� area or 

sevore QttaCk, at COWall, �anltoba, app.a�a to haV$ aUb&ided. 

Tne Furopeatl l�rch ailwi"ll also proved v_r:y uncom

l�lon. It WEUi£ lOOQted north ot the Bie3,c.l riUliit�r 3tat1on in 

thtt liouthw0f1tel*t1 (lO.P];)O:" ()i' the Duok U()ur�ta1n Tte.aerve 

ttle Oran4v1.w raIlse)!" at&ti.on, 
aa,rD$ rtUlerve (TSa-27-a:.l, 33) 

The laa t  point of contact .tll1J 3uat �uth O.r tb. �let of 

Birch H1 v.r , Marl! toba, on 111ibw�1 No.. 10,. 11:1 a .prl;t,O .... 

t'-:t,ck �.amp·to the north of: th.1 a pOint, a. tal'> ., BarrowI, 

jmacquee
Typewritten Text
29



• 

attaoked &81,)$:0 , 1»1:tich, hB.:z{#l , ald.l' ard willow iXl the 

tOl:UlS 

it 
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Jack pine b�OlU� Act! ve and a&i:t".�uJi V(it ill the Rittlng 

I:ountnln Uatl orw.l l)arl1: . 

Th�1 projQot rGq,u1rG� exteulon to cover the 

Eaatem FOl*$3t D1 3 trJ., ot o! 1�{m'l1to1)a and tbat porti on  of 

the \l'J8�terll .Forest nt.trlot 1;r1:ng. to tl� eaat 01.'> the Nan

i toba €Uioal"'paent , us tar &$ Lake �]1m11p.gofl1s. 
(lntal"io. tllG �;.io\Ut Lookout F'Ol�at !)1 I1tr1ct ro .... 

of 

l10t b$en full.1 extendt'ld. 

The work would OO$t �pprox1_t.ly ;�250.00 
a1bly � loa •• 
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tl�nsW"* 
}�;":;i=tant.; 

Cbj .. fit 
l ee ner1Uty rll� 

II 
E�.'U&l1brei, ) A .  a:r.akJ 

� 
n 

ft 
1'1 

(lll.Wkett) T .  1)owoll (Oal�.n �k.) o .  'Uom1ck 
Ih StrtllliG. 

' 5ava.�n�) • Girard (fiortherl1 Li�illt Lake)  

Chiof Fll"$ H � :  J. ,P . Letil"la 
r�puty Ch1et r-e Hanser: A .  Jacobaml 
,Pire Ranger ; : .. lia1J 

fJ � t C .  J')u;)i. 
i'11Qt I R .. 1\o�lU$ 
J:'k>& t C.el,tain;  �1 .  ,::J (lbellt')'n 
T3� .. t �i{;;1M" � 'K .  Or.�nal�l.ld$ 
Ql1::lt o  {Ji,Jerlltor: F ,.  HlaeCiJ.t" llt.�k Cle��J S .  Xl1b.�t 
lit' 1 Pi' " <rO'1 � 1  ,-..... tin t-"'" " �.,ft �f.�� " ... 1 .,.". '!jfv-�,- ). � A"'!",t' ,.,,,, "'" 

n . � 

jJ .  _end.lln 
PatU�lflM 
!l1M;�11 

'lr��n�bJ.�lda 

Oralg 

n�Jl,{�er:  (De4U�,r.) J. tatl'e111o 

Cl' .. l.t II';1l'. r�.:r* B. rU. abop 
Pilot s C .  Maolntpe 
Air �lM.rt J. tineald 
Boat Capta.bu W .  t)b,1Ibola Boat .ltl1n •• r ;  n .  a.ron 
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t'5. rID l�la,t ,.��'''' D��+.B.!OJ.l (Cont td) 
Had-l0 Ol:lEtratorat n "  nell, e ll  \TiG44.11 
L�put1 clltet' r�lr'O t .. r,.  �u�n." 
C l�t4u D .  1)1. •• 1' 
TiJ;1IU¢k D:ri v.r ; �!. Otw&:l 
r���. t' .  1;i>o11no 
£fl�e or ; lU II C'Ulln1r\.tthd 
Deputy et F'lre Ran •• r ( .:' enirlJa,'Uln) 
Fire 1l.:ng�r tp(fn1n.uul�) .. r::all.� 

r·or�!lae !!pe DlvJ alon Mn lJ iiWkt ·.. M I t- = .. U .. Jr. I, iI. Iiff r 

Chief .Fire HMlel' l V .. liawn 
!)�put: Ch.l�.r ;P1l"e Ra:r�� t J  ill Jarvl.& 
n r :  J.  Ritchie Boa (Japtldn: S .  (h"t'u'uu;u" 
"r(YiI"u"an; C .  'l'Qml1�laon 
Clerk s ¥lI'. '�ila·oll 

ClUot F'.11"'. !tal. lser ( Jiilll.·. 00$. '  ) .� .  iCl111ck 
r ( .JGl11CiH) J. If'l� 

lJeIH,lt7 C et l?�1r0 �tanser (a.raldton) E. war4 
ru-:l ... l' a.fit .n . pel".o:):n4(l (fla t in Th�r n.a:w Dlstrict ) �J;_ , 111 .. @ 1 It � jIj,� ill' Iti!�*, ... mil -
nept.d:'1 elliot P1re R(u'lg�� = �1 .  �%i ..  :;urk, Iil11aport (Kapuakaalna) t�P'Ut7 Chi.r 11'1rfl) Ranser; • BUl'*WS , 'flhtt.. Rlve1r (Sault St •• �!ar1. ) n$Vllt7 Ghief Y'1re Rl,u�g.1." : G .. ?:�oCttal{;, ne.rcn Sa'1 

(Sault Stct. v4r1e)  Fire Hansel": J .  K���.aer) He"on nay 
nanee:r: B .  '!<ho%l.te1�1IOn) (a,�lult ste. Harle) 

lr1Y,A1! .q9£R!".!\l(�Ul 
.�l.i.l';1A� .. i '�ttir. . .. :eJ&l,l ... f� l� ,P;l\2� .c.0!m"�V:. jl'�t\ "J\�t)1!!E. 
J "  !\t1dM '" wood. M_�er ) 
\� . Christi . .. A,"d.$tant wo� . �&n�.r) P'ort At'thwr 
w .  steven . ... Chlef et Control 
fl. %�h stewart ... S\lp.rll�t.erltdent of' Oontrol 
t� II ItIl.i6bt ... 1'")1"1 VG �'()�Jr.:ran 

II lUck. .. T�o�·e.t.:r 



c.. �' ", Co)t. �rop ,. (j$lit1or port Ar1'�) 
(J .  1tlnca , sup�'tV1.Qt7 r;\o:r�man j B_l.en IAlc:o Cj}1l'IftftfJ 11: .  nuaUilo'f, S!.lah Porean ) . . --w  

th ,£1, � .. �, fJ'�iII\' f$1=er Contra.otQre, r�OX't A�t�. 

c .  �OJ:'#, Prop. 

E .  , Viooda Kanae_r, ltto1"t �;1l11_. 
B .  Set" Ataiata.ut {.�Q·od·� M r, Fort fi1111e. 
1';.. .f;$uri£, f"orfust; f.ll.f:;L."Mr. ?Q:-t 111d. 
It .  S11vers14 •• , r'Ol" •• ter, PQrt Vi1111aa • 

.. Ward. Crui ler, IJ'iort. t¥1111u. 

a. Atli� 1.P',Jf.\r. . O�, Port t\l"t�. 

10. 

M ..  e oQ,hr�ne, "filnaset" _ Port ArthtU' 1!O 

J..  vA:V!. ,  Re.�,4.nt t"�.ger, HeI,.Otl t�&'\. 
:n .  I).otlla:!r�, wood. S't1pttl"'1nt�nd •. nt, �pot .  
�:� 1'll"" * n "  �" '''''. - ''' tiA''''' ��>4l.�:\t"l. '"  1:'1 .  l:,�"",.'l", ('!, .' ",1 . ... ,.VA ' ",j"!l!'�'" t# II! 
}!!�IU!lr� . r�l"'ap1.r, :riddl. ,  Du.n.d ... , & nope�. 

f�;I..�80tl t;;11�,im!l'r' Coml:'ul�!1!' Pox't w111l_. .Hi' ,.iii 'u M_ ,li�N 'Il � (jilIn .�...... . 

F, ..  Hur:rt I t:�.t1fU;�.,l �1an�e:r.. I)'ort ;l1111 .... 
() .  llo,r41.an4e:r, �1ood. ":'u.pe1"1.nte:r�nt , �h'7 • •  



A .  o .  l;)OU'n&i"Ord, COll.Pal Po:rt �4rtJ·� . 
Vi It JOhtlS011 , 'Ull ;}\l!Jel"in , Port Arth'I,�· � . 
J oj! C ..  1,1aeLocXl, flOod� �:iu'p.r1tl;t.:nd.nt I P01,.t Art11� .. ' 

J!,,:lCi,vcn!Ui A .nelatamt '1!, OOO$ ;-;uperlnten(b,;nt ,  ,Port Artll.Ur . 
nil '�ill1 te , {1£ent. POl-.t .Arth.ur . 
E .  i16Attl. A tiS! PurerlAa:1xlit i\gent Cr\l1 •• r 
J ..  flatJ;L�od, C rulaer 

,� .  rl-e!'�utt , Hos1d.nt �{li;naSO:r, Longlao . 

1 � o .  styrtr. & co . ..  Pul'OWOi.:xi OC)l'ltl'c to�S .. 0 1Oil .  .... , .. .. . . . ..  0" OJ 0 , I "' ''' 
".00 .. 

n. S tylt. , Oireotor 
11 .  Stytr., �4e.l1ag.r 
f' .. Peterson, Woods ��up.r1nter4E1nt 

PROV 

W11wxl ) rUtohell) Oble!' Ranger., Lac du l3ont1et . 
a .  t�larAr. Cider Rax1ser , Rennie . 
501J.tl�.rn V'oreat Dl.tJtlQ� wr it' .. r .. . ". 11 "  .. .. 4fJI�1Ii J- ,, ;8,  .. lUll ., �JI 
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w ..  l�ard:rop , Ohler Hallg.t�. Marohand .. 
J .  1Cakan4ov1ch , Hat"ge:r) V'/ood.r'1dse 

,llanitoba ;�or�u.t nervice ' .  

!llstrt1 c't f':{)"ste:r : J .  o .  50_t'$ ;  t)o:upb1n. 
ri"Ql'C8t l:lli1n •• r :  A ..  ��' .. Draln , II 

Chief n4\U:lg.l"' � E .  Xoonl, SWGfl Itt 'IV. 
Hangera : B .  G111'.w::,�, ::�i�ld • 

., I)$epd.al.e . 
l1 • Dtu"''ban .. 
R .  River. 



3. 1£.e.l���l" ,PQM):'lt. J.11 .. '�tE..1al (Cent tel) 
!tangortu J. 'hotl:J,pson. �"atek.Lne . 

If' .  Ir�1e ,  !�arVQW � ,  
W .. Sble181  llf1n1tona • •  (l'>etirod) 
u .  !.!�.r. Garland. 

• Cloo $; t)1'\IJ);d"ll1e • •  

A .  1.�a.' Ol.\*l$a:l. ti' '. t;C.H:>da . . M�Uli.l" 
.. ru'gg, 0111 0!' of' COlltrol 

Clark6' , Supor1:ntondont Control 
(1 . ntl'rley_ Cl"'u1 a$Z' 
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Chl. ahOl.m. :J ".  
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Chri stl. , rt. 

Clal'ke 
Clark., !> .A. 
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Ih :P�&lt In_eat .Roconna1 ••• n<ul. Sioux l..ook;Qu\ 
Pol'�.t D.1 atJt1ct ,. Ontario • 

. �I ,Ia�f!!�l�a �\I\"_al 
��ork und.:rtaken in tlll. d1at:r1ct exto:uC18 

tbe IUtCOnc! last ar.,a "lth1n the il'ilnn1poS L.,faboN'tOI7 ter
:r1tOt"'7_ At tl'ltt pre •• nt 1:;1_ ,. tbe nll.tam POft8t. D1.trlct 

or Kan1toba �ema1na unooveP$d. 

a .  S10llJt Lookout D1et.lot an4. t�uDdlvl.1on. 

fb1. tOHllt diatriot i);tton4. fro. tbe Mani

toba bOtmdal"1 on the Rlt, Gaatwl, to axl 1M$1nlu''',. north

'outh 11n� passing tb.rough T ... bota. � aotual ,,:rea val'l •• 

l!ao!�.hat trom na.on to .e ... �n. 'bolnc wbjeot to �l r .... 

*tho dlatr10t 18 d1 v14ed 1ntQ lour r1� d1 vl

$lon�u Sioux Lookout , lted lAk .• , Lake �t . Joeepb. and � 

tat1"Ollg_ 

Until Au�at, 194 1 ,  Pf.u.·��ol1ru:;l W#1UJ 1n obar. 

of a D1att"1.ot ra re_tel" WOOM 1"lIUIPOMlbl11ty '""0 to tho 

ro�to o.tt1ce .. !'hi. arIWlJJe.nt waa c�.d in $\1('&'b . 

_Meu' that •• veral cu.. trlot tor'�fHJtO:r. IU:'" N3pon41ble 

to '" Regtorual For •• t.r� who .1 1  .in tum 1"$8pone1ble to 

TorontQ . Thi • •  %"�lie.Emt plaoes tAot"o "' apol'ullbl11t7 OU 

le •• _.0. and prov1de . �at.r tagr. __ t and. tlos1b111 tr. 



wi thin the tewi tOl"1 of th� �J'lnn1:;;ei Lab

ora t0l?'. the distriots ot Sioux t.ookout . i'<to:;"t I\l�oa J 
-

and Kenol' • •  �o lwaped ltltO ol1e iie.!1on ;  while tb&t b( , '� 

�d.l* Bay constituto. e. R.og1cn unto 1t.elt. 

tor eaeb di atrict. and. , as fO;i;'1IMU.-'lJ. he 14 ,uulisted- by a 

Orown T1.bor Otticev and. b,. Ob1 et P1re RCUlgOVI tor each 

tiN divi sion. � latter a:re fu,ell!Sted b1 Peputle.e in 
chars- at f!.fi1'ller., 11lOlu.a1� P�. gascer acm, eto. 

Aer1al tNn$port l a, fuml ol:lGo. on rGquJ. al

tlon by tM *"rrovlnolal Air 5.1"'1106, plane. bttlng locatvd 

at Sioux I�Qokout . R«1 Lalte , Fickle Lake and Araa trong . 

It 1 8  upeoted that a plana wi ll  be stationed on Lako St. 
Jos.ph durlns 1 94 2 .  

c .  P erlJonnel Oontaot&d 

The Di striot Poreetor, J. B .  �atth8w. (now 
nef;1Qnal POl".ator, Thu.nder Bq 01atriot) , wa$ v18ited and, 

wlth E. Ache.on, bi tt aucccuuaor_ a plcUl .$10 made tor con

tact1t� C� •• I 1n all Fire D1vliJlona. 

BerGr. outl1n.1nt tb� l"outO . taken in thi s 

connoc t1Qn, _ lilt or contacta _111 bo &;1vfIll: 
I �  \ SiQUX fA_out Dlaw1ct ortie. .\ .. ,. _.' !!I.b. · 1 :t:1r  wOrt '._ •. • 'JI , • •• t * 1_ dJ . " !'.nil., 

J .  B . 1'" t thew., :Olt) t:rl at POf>�Ha ter (under t"..�ter) 
K. A�aon, IUGe.o$or 
n. lAve . Cl� Lan4a Jackaon, Olell'k 
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Q. ia:a�, Ohler Fire R� .R. &m11tont Deputy, )ii'.tQ� _ 

J ..  Jomlatotl, ltanaer I t�atcomb t : � � . 

fif" r';eU t Gaaoar <'11·).�.to"., $loua Lookout 
R ..  nuts;' . R&n.I.�, S1� LoO�lut 

'111 ' R$d Lake ?t�(J Dly-l! .ion , )" II rI. .  r ' "  , lE l . '1II f J�_ .. ..  I =-. '!ti,� 
R. '(l'1lot*, ClUer r�er 
a. �'lo"nee, o.put7 
:1 .  Jack"on, Olerk 
R .  11111 •• , ft�. 
R. l�elok, R,a�.l' 

f!G.�r, Ran4W 
I "  I •• ai 0 ,  . ftanstt" 3 .  Rork.., �'"t7' Loa t Bu)" (Uub1 Lake) 
H .  Colt-ron, nanser, . l'(Hlt B$1 (UCbl I ••• ) 
A "  !!�W, nill "�, · !.oat Bar (Ucbi L6k..) 
a. can1.:tt� Doput:r. Satn t" Lu.& 
n ..  tJ.:-alUtl4, Rana:er II S.un t $ Lake 

v .  Jobnaon, Deput" Root 1�&7 
a .  aUfJrtln, tl'Ol)v.ty . O.n�l Vatrl(:)ia (Pickle L .• e) 
o .  Pentamlck. R.alo O�).rator, Root :eq 

Fr.�, !ladic Or,>o.rator, Oontral }" atrlc1a 
J .  fai t, Ransev• Root Bar 
J ..  l'fl1aon, R�er, Rt)ot no,
I "  X.�$10 , Rena."', Ifoot l;la:l 

.L�l ���A�Ona 7J£!. JI vl.!I.qz: 
3 ..  ftUton, Oh1&t .rive R_pr 
i). Behlore, SeQiott Ra1 ,e. 
R .  Swn8OD, 'Rtu� 
f. n.�., Ranaer 
R. Sanntat., TGW.� 
J "  Bilski ,  Gl.tIlGar ope,.atw 
J. Wyl"l4, Cle. 

. 
li . M:OI;!L\·I.�" , Depui1 , 8avant Lake 
J.. t�awl"Ono. , ft�.r, t:havant � 
f.. Lalr*d. , ,_.��, Savant Lak. 
I .  �'(}khola, Deput71 S�loon l"ue 
tJ!ll . IAiliA, 'fhl,OCGr, 8t��eon Lake 
I .  David.on, fhulle., 'flutbQta (Robbul'on Lake ) 
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ill! . Alldel'Gon , Deput7, %,&'000 •• Fall th O�<*i it1 VOl" 
n .  Drake , �.r,  l\?aboo81i 1."aUs. OSaki Hlv.� 
{l oll Ollv4U", Ranse1"', L1nklat.el" Lake 
tw . Pa,.le ll , Deput" Cru'1bou t�. 
D. "!oJl,111an, Ranger, 3acoba (11"3' t $  Sp�) 

In addi tion to th� abov8 �r. ot the 

0%lt&1"'10 Por •• t17 t�r8Uoh, tha t'ollowU1E; m".1'"lJ Qr the 
Provinoial A11' tlervlo:t'i w.·)."'o _t in the Cc}w;.-a8 ot evwt •• 

'1 .. GillaN, 1n char. , Sioux Lookout Diotll'lct 
o .  TNa�lor I i'11ot, Slou� Lookoufl, 
R . I)Gracml, pilot, Lake 
J ... . pullin, Pilot, Cw tral P�tl:'1c1a (1'161(1. La.> 
D. KeDonald, pl1')t,  ,t,naetronil. (Caribou Lak;o) 
L. Pqlea, .echmle" �)loux Lookout 
T .  Maeon, Kechamo ,  Si oux !,.ookou' 
f{. Davldaon, M�chan1e, 1ted Lake 
p "  l'.u�·, Meeb&n:1o, Pickle Lalte 
G. Hoblnaon, Ktl chan10 I Oaribou Lake 

nl Sioux LOokout, there ia a Rail"«l:! Y.M.C .A .  

Tho Ontario Poro atr'Y Bl"&Ul.ob seMroualy ex.tftnd bUl'Utbou •• 

.tac111 tie. -h.revel'" d&td.red, and i.ilontl; thO railway hotel. 

� in the more l!IPortant pOints, a a  Savm' 

1.ake. Bot&l$ aro $.130 loo�t$d at Red Lake and piokle Lake . 

b .  Tranaportat1on 

AOrifl!l trallSPQrut.1on 1. provld$d b1 t.he 

t�rov1no1al A1r ::8rvlce , on l'eClu1 81t1on by the fllltar10 

rO�$$t:r:y BranOh. In thl fJ l:)iratr1ct, one 1 $  pS>:lu1red to 

al� a ;rQ1Eu,H;u,l . It 1 0  • •  a8nt1a.l trw.t a de!'1n1 te f171llS 
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quS. 81 t1on aucb 

-Sbt be 'b1 11e4 £Qr llluOll •• l*v10 • •  

lfbe tollo.ing 1, • li lt ot t11&bt.,s u48 in 
p'W."'lIJuanCG ot t'h$ .0000�u 

Bl'anch, Mapa 851. 8Jl4 2"A) 
il) }�,E9I� J.!�. , north.at to the 

.outb GI1Ql'tJ of Soul , tJl�nOG WOl5t to the po111t Wb8re 

tile f(out,o R1ver ont ... a Lt\O Seul, tb&zloe south �t.o haltwa7 

down Rout. La�;;:. .w,ld, wcat (tcrotls the g,OU tb hflU' or TbaMeua 
Lako t o  OGdar I.��o . t1l..ne�. eouth t.o oentr� ot tbarek1ns 

Towtloh1p and e.at aerosl OUll1Villg IAke# cutt1ns the high-
.111 at the :'1oo\.h of Ploker$l !�, tJ',i,onc& n<;>rtl::t north 

ea., up Aor .. Lal". to LOokout . 

L{i).c . <leul at the narrow po�t 1on, tht�noo usllnl ac:roaa the 

" •• tern til' of Wap."i Lake to tura north am. proceed to 

Wb1 toRld Hi vel' and north Q(}rth w •• t tbroUSh ttJa l:d.4dle or 

(b ) I.o lt BaJ weat to the lou-ttl ball or 

JO)"oe taka , c�oa.lng tne north halt or L1 ttlo !J¥Qut LalJ�. 

wld tho middl. of' Ran�:.l' L.��. to the ncd Lake nMaer sta

tlon. (41r(lotl1 Gouth ot tb.e a14-po1nt o t  Back.n�le. I$l�an1) .  
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6 

{1,,�'l .. tA5Si. .. t, lr,t1,tlt. (Ql Red !+na Ranpl'* stati Oll to town

sit" , thence "at. ov.� ltQlSer, Li ttle Trout and .1070. Lak.,-. 

nortbwoat to �t\la1n ' .  Lako (�;o:t"tbeaat COrner of 0004&13. ' town· 

ah1p i .  

(0 )  Lo lilt Bay, •• at aouth •• at to 

Jeanette I.8.ko , GWl!llnC towards Root �al at the western 

end or I.ake St. Joa�ph. 

11y\ Al.uru.� lSt:'h. Root River nor.t.'bl.laat acu�o.a Lake S t .  I, , h ":  ..:;::a:; I': , . •  .= 

Joaeph t o  Pembina it! vel", an�ln4� eaat north Gest over Car-

pentel' I.eke .. . outh of t,q Lake anet b�a�11'lG towal�. I .. i ttle 

colllS L* 0 ,  thence north flortb aalit beneen Och1g Lake 

and tbe TranWs aion line of th� B7�leotl"10 .1at_ 
rtmn1ng f�_ Rat ftap1da to Pickle I. ••• 

(xl. .A�E • .!i .101;h- Plokl� Lak$ 30ut.b to itat Rap1dl!i, aDi11na 

so tbat plano p.'8�d dlr0ctlr over O$na�1b Bouee on Lake 

St . JO •• l!,h, t.ho�� .out!'! south .eat. aerOtUi Huane• � ,  

acroS$ the WGltem port.1on ot J:'liusbkokoSo,fl LaD and the 

ut:reme llouthwlullern h�lr Qf �CrGa tak;$» tllle weet hal vea 

ot J�h.a , Down."r"e�. !lwood o.nd 'l�l. lAlke. to st111fU<t 
Bay, S avant Lake. 

'v1 \ A;umutt 20�'k. ( Q )  �;tr,u3 S�v.t1t LaQ! ,outb aouth nat ., ' ,I" .. � . ". ,. 
aCI'OIS llavold Lak _ to the north arm of Stu,rg4Jon L&k,., lmd

n •• r St . Anthony �11ne . 
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R1pl ;;5Qn to 

I ala .. "1.d I 

, nortb t.l� I'd8 of Vane#aa 

.# .... . _ ... , the Gouth Gnd� of Antlll,� � ,  

t teul1a !Eiltu��, £loutl). ea3t to Ombab1ka 

llO:·t.h $t.Gt alolJ.t; . o.'b4:l.bika E11&'er � 

ins towa.""d.a 'rap. Lnke. l.ort!l. to �·aboo.. It.pUta on tot. 
f'\."" .... \ .. 1!\ �l � ...... ... �r,f�;<W&. 4: *'� " .... . 

:r.·t�...lm1na .t,o Rm:l .. =- etation _r4 Ai" a..e .  
0 ..  Pi.triot Deacrl,;rtJ.oll 

t;ok')o�r\l.\ph1 c�l arld I.l)colo&1oal vlu'",1a t10n 

l()ua etctlona • 
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land 18 

• . i'fhf:; 8U%"1ac. 

Apuol.l bad. 

JO&$ph-O�ckl ::1 ver-- » 

a tairl:- lovel 4U'.Q oharaet(��1 

f)WWiIl.?;; d6prCUlelo!�� . 

!be area ahout An14BtrorJ.i and. tlle nor'ttl.tUT. 

rolllr:�1 at 

b�N and 

erod� trl 51�olQtl Qn • heigh' ot 

4100 tee.t Qbj;}'V� lake 1.'1e1 . Olaolat.1Qllc la14 (lown con-

or Algonqu1n, tlte �a be;U�Jl laid down under one of 

tb.lr am • •  
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t1011a bave had oOIus14eN.bl(l ertect upon to�at '&aHlool.

ti ona , uut. tb& irltor-sradationa aJ'e 1rm,u •• u;"'abl., �du, '; 

to �t1catlo!1" ()t topogl"ftPhJ' ln looallzlJd aN •• • 

In t110 al'tfUl contain1na Sioux Lookou t, 

Sav�lt Lak9 . Stur�.on take, Hed Lake" Ucbi :t�Qke And 

r10kla LlAko" the cbief .�Qlcu, aN Je.o.k pine ·and blaok 

CpN.Olh Tb(l) low, pool'l:r drained are.a pre40Binate in 

powly developed '01&0.1, $t!lNce. �ed w1 th Jack pinG .. 

on tllG drl.r,,"� taure.ck on th� wetter a1'o . Exton.-

1. ve tl"" 1n tbe no�thwe.t.ftl p;.rta of the aNa have &s

atNVIL'ed the thin-so!.l cond.itlona and bave f'o.vo�d the 

apl"ead at Jacl{; p1n«.. On tho deeper 801115 aleng lake 

abo"a and up tbc r1 v.� val.1e7&, *.1 t • •  pruC8, bale. 

t!l', wb1to birch, a.pen and blaok poplar ooo� , tcn: ... 

1ng atanda of &1004 i,TOWtb. \�te biro}} 1s "eneral, 

u8ually lntl1:�t.l1 IUltloc1ated wi tb. &GpGn. About SJ,oux 

Lo-okout and north to !...&ke It. Jo.eph, tb. occlud.onal 

't�ll sro�p of �d and ��t1D.' wb1t. pine � be 

rout�. 'lhis 11 the l.L� t ot thel:r roans.. BowovOJt. 

cabin. on Lake St. Joseph oontain x-.$d pin. lOSl of 

00 inane. and over 11'1 d1uet .. , ,o tbe1r �th 1, 
'lq no .ana stUllted 1)7 the latit.ude, altbou�� of OOU,.'. 

tbey lU,J bo 'tier:! old . 

Ihtt_ cG4ar 1 #1$  ooolu'd.onalll a.en in moGt 

parte o,f the ".roa. 
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10 

(t . In.oot OoMlt1ona 

tJ! , .Taok nt� I'lldire>" JQok !"l.1no 1 11  d.latrlbutGd Otl two �,t.. .lIL ' 
. .  t �, ' I I  • •  ' H· �· i/ii' 

chiof type. ot4 rdte..-roolq ridSG' and � pl�""', 
al t.llOUib !otl.tld in Qda1.xtUl"'� wl.th otll$!� .1lScle� on the 

t�eav1.%' $011&h 
\"Ibe�. .leon. bud-worm Aot1 vi t7 wale Vfli1:7 

liGht, and the 81'0010$ ;1. III p roba'b11 • __ 0 at pol11ta 

ant Leke ,  1IItllGN 1ttA1v14ua18 wore recovered �. t.roo 

beatingfh At Yome, and 'be two en £l'41cu$ 145 and 146 

Al�tbur , evldenoo of Ill�4.t re.ding appoared. !t'A..a 

ltAtt.er area appa�lt17 aurt.� fro. the 1lO� S8t1era! 

attaOk ot 11)3�" .1noG �op-k1n �a1ns, in _OM ctu,.e:e 

aa muoh an 2 teet o.t i t .  ';.'otal 'l .. �e would 'be about 

l� jj In t111 . cOlmootiQn, the rW"-Cflr at Wat.cOllD . R .. 

Ram11 ton, repot .. ta tr4 t he noted tr'ca thf.l alI' 1rl lG3� 

that a.ll .�Ci)aa or vOr'J' brown Jack p1ne la:r iJetw.�n 

La},>; • •  nl the ra11road .  It 18 probablo that tho 

<lond! Uon �t1on� above a,. extend over a 0.011.814..

able aHa . 

At �:;atcollb , on thG .a��. b:,anoh lino. 

104.1 t� wa. aoatt.� but 111 wnM . Aotual defol

iation on attOO t.ed tN •• (ne. Sl"owtl:}.) 'WOuld asunt to 

£)',bi.'}ut 1/41. 
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18 uaple .v14oMO tl'lat 1n 1930 .w4 19�O th. t� ••• tlt¥1"'O 

a�v.��ly deCollateu. Q3 .uGh Q3 .75� iu inatanc�s.  
Jud.G!t� b,- ��EUlltmt thl:nne�:J, 0: e:rOWIl& . l)a.t"tic.ularl:r 

d:uc1ng wr:; tlUll O,f."OW%la on tbi; tl"O�Ui �t"�n .1&0(1). 

and Caaeolc .  Clu'>lou�l, 00 top-kill. \!lllat50�ver was 

.,. 'b. 'be nortbeWl limit of th$ infeatati on �.nto� 

11:r.g about a� to the south. Thl � t�1 ta tlLo o� ...... 

\10l)' at.. ;.r III R\:IJtton, Oblet F'1�e nmz.s��. Al'lultl"'oIla; , 

t4otod trOll tho alr in 1940 tbat oona14o,,'*able redn •• � 

ot Jack pine �4ilS to be Merl t.o t.ho $OU.t.t .. �.t liait8 

ot biG d1strlot • •  �t.l141xlt$ no�'�G to ton. l"ul'Wa:/* 

Sou&o alight top-klU .�. ill on 
J�Mlli; pl1lfj in &aaoo.1atlo11 w1 tb. black Bl)NCO lleat' 
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;, -� 
wae noted at Pickle L��i SaWtlt l4.ke aM wt\bOo •• �R&P:14. 
on thAl Ogok1 U1vor. It. t •• act1wl,. tfHKUn�! larvae � 

1"'ooo\1.,...od troa t�ea exa' ne4 1n 19�)9 'b1 B.A. nlolWlm 

on tho •• at am or caribou Lake , north of Arr.trt� . 

at tho pl"' •• lt t1;l�. 1. Quite 11&ht aXia :no m�t&11t1 baa 

roault.od. 

sa"tly attack best_ .lens tl. O .I.n.  tli.1J0\1t 3/40 aile 

GAat at OS&k1, extending to Jaoob. , IU� in �atcbGl reaoh

in, as far a. Allamtato1". OJtoatest aa_g& baa b •• Jl done 

in tM v1a1n1t,. ot Ogakl and Peo t .  S� and .,bout, the 

0%1ta:r10 Fol"." t'1 D1"&nch towv at Jaoob s .  Appuont17 tl� "t

tack eX\GIlda dMply llortb md. iiJoutb of tho rall_r, &ad 

ilO.tMt top-kill 1. appearlng. Th1. daaaS8 waB t'lrat ob

fh,ned in 1930 OJ J .  lNXton, Ohler 1'1ro �. So_ 

'control . 'biT iI10e 1 a ope:nrti VG ,  aa �$_� n COOOOtui 

bo�. $v1doD.Q,o . A t_ cQeoona .00,,0<1 ..erg-nco bol •• , 

Pl'tUJ'�blV those of cbalolda .  

'b7 thla p •• t W&4 almo.t total in tlW a"aa .. e.. Dr 

a.�lal ()bao�vat1on, birchfh) •• 1* • •  "011 to be altected 

&8 ta'$! a. the ore Could .e$, 1n th«JI v101111 tJ of the 
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As tar as perfifoD&l oba.nation �bo •• d 

(and 8ubaequont PepaiptMntal reporti Sitve all fI •• ton:t 

Canada to be at'teoted) I the inttut'tatlon th1nn� a�t 

and beGame V6r)" .oaret) eaat ot" �atNlotn Qnd nortlMC$tel'17 

to the OgolL! R1vlU."'. tl;.at la. oaat ot a 1.1.11. d.l'8wn Join-
th6 •• twc point.. The inteatat-ion was ovident aa 

In thole 1nteata tl()n8 t the birch stand. 

out �.b- or o:r�o-bro� 6118unat tM cl.� SHell 

aa,pen wi th which 1t 1 s  ln t.1.a1tti7 ••• oclat$1. The 

centre or int •• tatioD .. ou14 be ab()ut. Lake s t .  Joaeph 

and 1 t. lalande, ox.tend1n& nOl'*th tor it sr •• t 418tanoO. 

aa noted aboft . 'tbt ltJave$ ill 1'1.&08& "" affooted. to 

bealttiJ one, even tJlG 00,£)p100 growth nea:t" gJlOWlA-lt)vel 

."'8 .ever.l:,. a ttaok_d.. 

I� cer-taln amount of' naturfll OCll.t.rol othel' 
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WI. tCOl4ilJ aN� , IUl e;'(H�Cldlllf).Y h�&v¥ attack oocu.r'red in 

said tha t  ill the 4;)arly (1a;'$  i t  oeoUl"1"ad 1n .-.1.1. looal 
epldo.::111es but i"lUVer 1)eca .. �xt3rl$1 '11th 1l0ll�ver, huge 

fire s uwept ave:!:" tho 1.1'$" in 1 016 am larie a:a:tt1'U1 SSUO

Q*tf�d.d ., bar�:wood� , ell1el11 aapen.. Tb14 bad ma4. an 

O.KG01l611t nutrl t10nal el'lv1 �omaent (01" ttle l"'orest tout 
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.n4.:w.icalll i in .'0_ plae�U!l :eod1n@ was 11:ttenae \l];.H.)�1 

'F!p�a�A�l RtS. )  wae recovored at a. rew po1nts but on11 
1n tho area '(Jotweon 0t.:;akl tUl4 Allanwator ",'aa �;. 
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Northern 1 939 Wi=ipeg: Insect and Disease Species Index 

Species 

Acronicta innotata 

Agrilus anxius, bronze birch borer 

Amblymerus verditer 

Anoplonyx laricis, Marlatt's larch sawfly 

Apanteles fumiferanae 

Arachnida 

Archips conflictana, large aspen tortrix 

Atrometus clavipes 

bark beetles 

Bucculatrix canadensisella, birch leaf 

ske1etonizer 

Cacoecia cerasivorana, cherry ugly nest leaf 

roller 

Cacoecia fumiferana, jack pine budwonn 

Cacoeciafumiferana, spruce budwonn 

Calligrapha sp, 

Caripeta divisata, grey spruce looper 

carpenter ants 

Cephaleia spp" false webwonn 

Chrysomela tremulae, aspen leaf beetle 

Chrysomyxa sp, 

Cleis hudsonica 

Cleis picta 

Corythucha spp, 

Croesus latitaraus 

Dibrachys cavus 

Ellopia fiscellaria, hemlock looper 

Ephialtes conquisitor 

Epiurus sp, 

Eupithecia sp, 

Feraliajocosa, green striped caterpillar 

PDF Page 

241 

104, 107, 108- 1 1 0, 1 1 4, 1 1 5, 1 2 1 , 126, 133, 137, 
1 3 8, 142, 143, 1 5 0, 1 53, 154, 1 8 8, 197-198, 2 1 5, 
2 1 6, 239, 240 

27, 29, 33, 42, 43 

126, 127, 129, 134, 135, 136, 1 3 8, 142, 143, 144, 
148, 1 5 1 , 152, 241, 242 

5 5  

240 

143 

27 

1 5  

237-238, 240, 241 , 244 

123, 130, 1 3 1  

1 5-93, 125, 130- 134, 1 3 1-132, 139, 184, 1 85-188, 
1 89, 1 9 1 -202, 2 1 3, 2 1 4, 2 1 6, 235-236, 244 

3 5, 36, 37, 3 8, 39, 5 1 , 5 5, 1 84, 240, 241 

242 

143, 1 52 

2 1 3  

134, 136 

242 

1 3 8, 143, 144, 147, 148, 150, 1 5 1, 1 53, 241 , 242 

240 

240 

240 

27, 29 

1 3 1, 240, 241 , 242 

27, 29, 30, 3 1 , 32, 33, 34, 3 5, 36, 37, 39, 40, 42, 43, 
44, 45, 47, 49, 50, 5 1 , 52, 53, 54, 1 87 

27 

240, 241 

127 
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forest tent caterpillar 

Geometridae, loopers 

Habrocytus phycidis 

Herculia thymetusalis, spruce needle wonn 

Hyphantria cunea, fall webwonn 

Ichneumonidae 

Ips sp" bark beetles 

Labrorychus sp, 

larch looper 

Lepidoptera sp, 

Lucidota corrusca 

30, 1 1 4, 1 2 1 , 122, 126, 128, 129, 1 3 1, 133, 134, 
1 3 5, 136, 137, 1 3 8, 139, 141 , 142, 143, 144, 145, 
147, 1 50, 152-153, 162- 167, 1 8 5, 2 1 5, 2 1 6, 243 

240, 241 , 242 

27 

1 5 2  

1 5 2  

242 

1 1 4- 1 1 5, 128, 130, 1 4 1, 1 58-160, 1 85, 197-198 

27 

126- 127 

240, 241 , 242 

240 

120, 126 
M alacosoma americana, eastern tent caterpillar 

M esoleius tenthredinis 

M eteorus trachynotus 

Monochamus sp, sawyer beetles 

Nemorilla maculosa 

Neodiprion abietis, balsam fir sawfly 

Neodiprion dubiosus, red-headed jack pine 

sawfly 

Neodiprion nanulus, red pine sawfly 

Nepytia canosaria, false hemlock looper 

Notolophus anti qua, rusty tussock moth 

Olene plagiata, grey spruce tussock moth 

Palthis angulalis 

Perilampus 

Petrova albicapitana, jack pine pitch nodule 

maker 

Phaeogenes hariolus 

Phalaenidae, owlet moth 

Pikonema alaskensi s, yellow-headed spruce 

sawfly 

Pikonema dimmocki, green-headed spruce 

sawfly 

Pikonema sp, 

Pi ni pesti s reni culella, spruce cone wonn 

Podisus serieventris, forest soldier bug 

Pontania sp" salix gall sawfly 

203 

56 

1 5  

27, 28, 29, 33, 42, 50 

127, 1 3 1 , 1 5 1 , 240 

1 3 1  

1 3 1  

134 

1 3 1  

1 3 1, 142, 143, 241 

240 

27 

130, 1 3 1  

27, 29, 30, 3 1 , 32, 33, 34, 3 5, 36, 3 8, 39, 40, 42, 43, 
44, 45, 47, 49, 50, 5 1 , 52, 53, 54 

241 

126, 127, 129, 134, 135, 136, 1 3 8, 142, 143, 1 5 0, 
240, 241 , 242 

1 2 1, 129, 1 3 1 , 134, 135, 136, 1 3 8, 142, 148, 1 5 2, 
1 5 3, 241 , 242 

2 1 5  

1 5 3  

240 

242 
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Pristiphora erichsonii, larch sawfly 

Protoboarmia indicataria 

Protoboarmia porcelaria, dotted-line looper 

Saperda sp, 

Semiothisa granitata, green spruce looper 

Semiothisa sexmaculata 

Semiothisa sp, 

spruce conewonn 

Tenthredi ni dae 

Tortri ci dae 

Brachymeria compsilurae 

Hydriomena divisata 

Pachyneuron altiscuta 

Sagaritis sp, 

Syntomosphyrum esurus 

Tetrastichys sp, 

fall cankerwonn 

Atrometus sp, 

black-headed spruce sawfly 

Argyrotaenia occultana 

Tropaea luna 

Pontania bozemani 

Camponotus pennsylvanicus 

Physokermes piceae 

Pemphigus rileyi 

Epistrophe sp, 

1 5, 137, 139, 144, 147, 1 50, 1 5 1 , 1 5 2, 1 54, 185, 1 8 8  

1 89, 203-207, 2 1 4, 2 1 6, 236-237, 242 

241 

144, 1 53, 240, 241, 242 

243 

136, 142, 144, 1 5 1, 241 , 242 

1 3 1, 135, 136, 1 3 8, 142, 143, 144, 1 5 1 , 152, 241, 
242 

242 

1 5 2  

241 

240, 241 

27 

142 

27 

27 

27, 29, 42 

27, 29, 42 

1 5 2  

27 

127 

240 

241 

241 

241 

241 

242 

242 
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