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IWgÊpffi9.19ä

ËsËgsss3ås-.Esg!ås -

f'he Spru.ee E'.1ür¡6nilo Caçoocfa firrolf,erana Clem., le

a ruprnber of the ml"eroleplûopterous f,a¡r1Ly Tortråcid'e-e and

appsars to be fn&lgenoue to !{or*h ^{t¡o.erl"ean Éenerical}yn ¿t

pÕssessss congl.f,erable 6gnon¡Êry, be!.ug åeserlÏ¡ei-l f.n the }f.t-

er'atuse vaÏ*ouELy es torÈrlx, Arehlps axrð Harmol-oga funråfer-

ana* fhe orlgånel deøerlptlon by ÇtmffiNS {t$g} desfgnated'

tbe ñ$Ëcås# ae for*råg funlferana* 
,

Bþç meth CI,}*rffs Í,n'twc ehf.ef oolc¡nr $haseru, oïIe

of wtr$cS s.ppÉ:&tss tç occur rr*sÈ sften !n thc Eas'i er31 sectåenu

feeüårg chf.efj,y tÉ Ba1gan f :lr anú WbttE* 'ÍPËTtc'ê and predom*

l.nan'cl"y [::#]r ;1..':, qslour {G.ÏBSOI\T 
nâ5u tHÂ}1$iiR$, and. tii0i,iP$ol'tr

lSS); the oi;h,e:: Õt€ìoil,ls sost ofllen on pil:i:r* zu:.4' 1¡r eolcu*

ten6g tovreråe *i:}¡e e$pi)êr shades {*:l¡':'¡mirn$ ç"irt mIÛ['ft]StìN tõ5).
.ì

GFUutijJd (tgÐ) Ìres proSroeed thet tberç Ss a bl'oLogtcal ra**

côË$ß.cå31 tt¡ thA cçntnal. forestçü €'réag of Nortb Ånertca anü

specLf tc,*3"3"y aclup"ieå to feeêlng upoa Jaclç Pi.r:'e.

Dfetrlbuitoþ *

(11 Thås sec¡tlen alns nerely to prerse*t e graphla pt*-

ture of the w}€es1-rraað dlstrtl¡utio¡¿ of the pest, ln s €G4-

ero.L rrg.y. T{o atterirpt '}s ruâde tç treat¡ of the eiü"üT::'eaks

frou, an hletorl"ee-L tr eçonoralÇ ¡-'ç1¡19 of Ylow' as the wlter
tst1l" åniiÈcar;e Ín ss-dçs.nl lxrr:tanees tlrrouEhoub the eubsequent

dlsatiüe{nas, the *çIutl"op r¡f tlre epåd,eurlology of thte pes*

- .-l ii r^(^-.
,44n\þ''' r t.

// (rt - 

'æ6jÊ:;( 
'lr:.

( Þ.i)$r*G.r v nmrru. 
'f

È" rrrrsãB{ #*\&r+n:r*tÞ^é
"n\'r#_-
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d.t*-frffiÆi;

* Ê - 
/'i

eì"r.Ðt uLtfmaiel-ãt reet upÊn co*oper¡ltlvo unåortaklngs,

+t'o follord"r:g, 1s e ttet of terrltÛrfee af,feeterå
'$ ååv

fry thr+ $prueo lit¡üi.:orri at one tfmc¡ or encther, thE author-

f.*y and" åa'os of hJ.s Btlblåcatåon (eee Ltteratr.:re Clteå) f,ol-

lowi.ag 'hho terrltary mentlo¡-red* The aceonrpanylng map of

I{orth Ameeiee, içnðfeates the appraráre.'ce areas affeeteå:-

1ßE+"

Eråtisit 0olumbia *
T,f.llooet, Fort Geor6*,,
BaslcervXlle

üsru¡e*,tlcuË -

T,ð.ako *
STortb.erp Ïcla}¿o

I,la:i.:i:.c¡ * ec':3"sËa1

3l{anåtoba
BobLLn
Sendti.a¡rd.s

Massaehusetts -

lÄåv:¡reso'ta -

Mi"ahÍßan -

l{ew $runsçrl*k -

IVew t'fanPshlle *

¡rsw d ef$eY -

NeË i'i-*H.*t *

Nwa 8c*tfa F

Neu' Yorl* *

éTffi!8JH
Jehannsen ( nlg), Plerson ( teg)
Gfbeoa ( 'aS)[ta'bbers ( tå4]

Bråttan ('f lt¡

Hoffwan { t Êi4)
Eve.nden {te$}

Facka*-ql ( tg0)
Johe¡ensen {1}3}
I)ier¡rts ( r äS)

Fleteher ( o0Y) 1n Jobenasen tL5
Gåbso¡x ( $âË)

Ilunu ( 'FS )

Rcbi.n,çon (?69)

Rugglen {oâ*}, Grah.an iÉB$}

MaDaniel- (nF'0)

Fåerson trE$) , Toi;hll1" (eIs)

Plerson ( ng3)

Plerson ( t8S)

Ferry ( t8,.1i

Pf*a*son { t åS}

Selt ('oel
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ffiffiÄsË
Robln,s*n {r6S}Obåo *

0ntaråç: * E. Lake Huron

N. I"Jestersl,

Ponnsylvanåa -
Prd.nce Ed.vrard. Island. È

Q,uebe* - çatf.neau
E, Townnhl.pe

Yaneouvee TeJ.aÊü -

Vemgnt *

Tfr6Sril"a

}'ffscous:ln o

Swaåne and, traigiread {tÐ4),
Plsreon { oAlS}

IiìothåI} ( 'l8iÐunn { r35}

Bobinson (f 6S)

PiersÐn (rPg)

Gibson { tsg}
Swaålre and Craighead { tå4}
Påereen ( t ffi)

,ïoh.annsçE,l:L$)
Gåþsqn ('Êå)
Plersen ( teg)

Ol,onens ( t6[i]

CIraham. ( tg$ )
übarcbers ( ugf 

)

the loeatlon of larEal-

19æ, 1n the Saridl-

l¡:festatlon €ee¡u¡ 'i;ç ba

i-l
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(få) 5'hc aseompanyir:*g rrap ohor'rs

feedlng by tbe S1:rue,.: Iludwo rnr ðurLng

lend.s Foreet P.esern¡e " fhe tre¡rd. of

d,ef Li"..itely s ouÈh .. e.E steË3-y.

Bésqs4., of Llq,p--Iiåstsgr. -

In eentral tanacì.a, the 6ggs are laåü å'*rlng the

¡ttd.rllo of *Tu,ly. The egg when flrst tatå ls a very Batre

8r€sn fn colonr, br,cçot1,.a* pïDgr,igsf veJ"y rseye yellow as eril-

br¡'çg*11oi: advançeÊi" T1:ro ogg fs ftat þ*ueath, nr:derai;ely
ctni¡*x elbove, ån chcii.:q c?n} to cyLlnü::f*aåo and, the shelL

beere mf.eposcfpfelS-¡r f 1n* r*tfculatfons, lha egge s.r€!

lal€ ovË)t")r-rrppf.ng ono eno'bher, nueh lålçe eealeg c.Ì,-s Ë1 ft"eh,



abou* anç*thf.rd. of, th.s swfeca of each egg ì:eing errposod..

llþor¿t ton fr.rys after oviposftlon the f,lrst llr-

star Larr,'ae emeF8€,, ini*.itd"ef f,or a varlr:"ng tåne a::ü then

apln eiJka¡¡e hiber¡ra*uJ.ae aro'¿r,*. tlre¡rselves åf¿ sitee öf

tiielr eh.cij.se¡ üstlârlJ-lr neer þü.å scales, ån tho axlls of

twlgs or pari;}y urr-åer Leirge f,iaiios of 'Ìrark. Ïiere t'hey

uad.erge A monlÈroVeririnteso elnd Ëmerge Ín the språng, about

tbe begfnnlng öf tuns* äs seçonü lnsta$ lal'vaeo l

Tþe Larvae feeå r&.Yencut31.p on Èhe neeðÏe baseç

of, nawly o4randl"ng terntnal growth, and. ån etamåriat6

flOi'¡¿:fgo anrÏ. by tlre ead sf .Trrle full*groW¿ lafv$,€ êrÞ to lro

four¿t ån tbe ffelü. Pupatåon ûseu:rs eårlly f*, tuLy, t'þe lar-

sa ff rst novXng to the extrËffç tip of tbe twåg 1'î; hae bsen

fnbabtt,itqr 13re sl.}ìC of i.tn J.e*rval- tub+ sertin..î tr: en:nes-}:

tJre þ"sokr¡ of tlre cre¡¡-as'rer { oeo ?laie T) ' $i:e pupai:lon ap-

Bea3.s to pfoe*r+d. poeterË-anterlor3.y" (IÈ is Ínterestång i;O

not* tìi-.[e Ls a BossÍ.b]e exl.al gre.,ilonÈ of clsvolopneni; ' )

For sonÊ þours afäsr the pupa is forneå ÍÈ 1s capa'b}e of

vloL*nt Jerking r¿ogemçnts. tTro e.åults enexge Ln about nl'ne

d,ayeu rnu.te approsLnatety thre.e ëays after eneîgenq@r Egge

ere d'eposlted' by the f end'e upon 'bbe need'les çf the h$st '

I,üSÍIEAS (?Ê'å) treports a two-year ltfe cyele fn

Brttlslr taJ-u¡abfe o

ägsgg:*J's-Jgss å,þ,í*lti"g -

fhe $P;:i^i"r, * B¡rd.v;orrn

hehlts Ç,f' thqr }eyfäI riteü*s'

Íts tmporte*ce to tåte

Lapva spåne about ltsci,f ,

oqreF

'rJrg



anå the neeeiles Upe¡n wirleh f's feed,s, e. slllçeir w*b i.nsld.e

Of rqtrtch l"'E fesûe UpSn tlre be;.".:nJ., ,'¡ri+eulont portf.one of, 'bhe

neeüIûË Of tbe hc;st, eeverfng the neeåIe,s frs¡r tlrCI twåg.

fhl,s aetl-on, Ehen ths 1lreådenee of larve.e upon the b'ost ls

hlglr, result# fn acuts and. eoffiÊtfueoe totr:J" úefollaticn of

ttre treco lhe f,o3-i.age ûf Ëu.ch attaeked treee pre'$çnts a

brl"ck*rsö apBearenËe dü€ to tbe cbaßge o Golour of tA*

seveîed, ntËåletr t&ai; arÊ Bstaåneå, together wltr feces of,

the 3.arva, ls the Latterts etllíen tr.iboLtke }'reb.

fbe rezultånE üefolåatlon prof,uoe$ e, ¡Ea$ke* Lcee

0â ¡ler¡ 6rÊFth tt the bost, ef.nco laa'Yae feVoul' the tea"rutnat

rel,¡r iìJ1çE.paJm.+ü sprln8 b&ds*. ItiÈg#¡atlon to theanû eonSrar'atlvels i#lçEpaJm.+ù sprlng ÞEdr

ol,ü growth ocetrye v¡hën tbÉ fofgÛä e'3lÐ S.ergtroyeß.. Ehls &e*

folletlc& prüd.rås eff a Lçss of X$e:lenent [":¿ the Ëreo n &gltrf.*

fea1,,:d by feürreed, sfue ån the aï.:1i1åê.L fing,s" In 0e¡rtrai.

tana<J.a thås ls ex+eeåfng.ly lmp*r l;as.t tr; lnherostm eonsorned

wltiythe proåuetlc* of keaft Baperr ¡åf.Lt'ra$ tåes, mfne

BrÕpÍ¡? cer{ã,.:'..iod, a:rd. fougþ lumbef * Tr} ad.dltlan tç losa of

tnsrel"ment, tþ terrulnaL portf os cf th.ç crolln ef the tree

Rlly $uffer kåI!$.ng fclr as nuch Ê.s ten fest, r*sultt'ng ån

a e'ha6ç-hOaçIed t¡.q..i,r tncapab3.e of termln'='å grovJ'bh. 'Ilråg pre-

ee¡:,te .a LÐss frcirr eeVeral standB+frrts anñ' tn aùd'itlon LayS

the tfce Op€¡1 tr, th* E¿tt¡:-eks Ot' seeon{:'afy :l*rest lnsoets

tru*h as L¡arh Þoe'bles enê wttÕ bovor*, wlråoTt J'n rmiìJ¡ ån*

æie¡nce¡e d,oon tre¡og r'¡Ïr1,:i: havs btën we€'ktrnoù by tlw Eud'qvorm

but noulql^ oth*rw1-¡åe rtleüYe5'i anå by funË$.. $'UI"l} u!or* lm*

Il#ftçrnt, åt Ï.epï.#äÉnts a potentåeL m{.l::i.aGe ffom ff.ros of

the 6ÉV€)rsð* type * gro¡a flree" 'Ihe eOçt çf sulrprseslng



$

sudb f,fres ¡uUsü bç clt;.i**#er} a¿$*itru't tiilg trre;*t.

grÏ1e hosts c',"î the $prrr+o l3u,å'*vÐvril. 1n Çen-i;;:s¿l canit#"fl

are ¡.eÇ1e Ïl¡rç a¡r¡1 lìt3ð Plne¡ rr!'hh poøsli:l;y aasuaS. feød'X'ng o:a

Balserm,Sprucê,e.rrd iaf*h" llÚweveÏ, wí'þh regn-rd to B"-c]"sam at-

-bacg ln !,{enå'bo}¡a, Mr. T'tlasta}}, 0ffleer lE t:iarge, Ji'linlnfon

Foreet $esviee, l',rinnå'pegn b,an recorde of a seyô338 outbrealc

by the a,bo.ce pesi o¡s He.LsåTu at Li'btle -ûiiog#s TsJ"and !n Ì'9ã'åt

úli,a aLong the l}ínntpeg Rj.Ver ln 'I I.$*R 3-? SÛfo sf eérrerreed

anû &ature grawth be.d becn kftled¡ and. Ín T ^L$-B t6 1"00ø

¡1grtê}åÈy wae rsr$I.desl on aôsanceü grtvrth enù reflrodn*tton.

A¡r ånfestatlon w$s e,L,$o repo::teå *t $Lpi"ve;':k Ï.gke ln L$âS"

Hov¡ever, .î;hÊ ehleff anå rnost fa.vo"L:,:*d. }rost åg

CentrçI ta4$úa durtrr.g the ei":.rtrest epJ'åelr5,a ls tbn tack Påne '
;iorLA} rÉ$eîi'as.tS,saiìflí: l.$ !íSrth-Wésterl; Cnta-rlu *'llas reve*'}ed"

tlrçu¡;agd,s of se+'ttcna of, t!.e T:ast $aeh Pånç 1n Carlada cråt;}x

red,denecl fctlage *ue to the. attaek of the pust t firLle

severrs ånf, e sta'ü f onæ ç.b'batuu f*n sçu Ëh * we s 1$ $trn T.{anåt ob a, ar¡d'

sporadl"a i¡.ütack östurs Èn Tlestern lüaaåtaba and. liastern sask-

atchei'râr¡ "

etogs n -'bhs

ducts fcr
+cnrpan$.es,

feet*å by

In a¡ld1tåoxr ts pulB ârid. pnper cùrnpffIles, tie tpsf-

raLlræ.ys a,:,d all those Ínterestsd. f.s farq¡sÈ TrÏr$*

thoÍ.r çon t:1;:L'¿ç* exf st ene e o hgdro*Ële c ür1s parreF

t].ia flu", traùe anå tc,"tr$.st busÍneea ars ei-so &f-

sråcl: t*festa'blonr; e

8aesg"s. 
- Ìi,¡åTtq*r$ .I. þå.ql,iï*å9"1.!Lsg 

*

$pldeintrc s of ee*¡:"oruåeal-.Ly inport*n'E J.nf:r::çts aËe]
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sl(îdspro&d ove8 the ea.rtlrr,É sürferÉü, affoetxng alrrost every

varå.ety of, perlsbalðLe pt'od'ur;o of val'ue trr i'1&Tl'

},{anyattømptrihavebee}il.l¿,*'ùøt,oarralya+th'ef¿i**

torge*ue3'agthesocpiderrf.esuandrnuahlnfonoa'blonb'aebgen

eo].le0Ës.å to s}ror,f .bÌrat en<ç,f"r(}ärtental fa6t'ors ale er.'tremely

lrnporteint l.nstr,¿.¡g¡ni; e ån the ïj,1êg01g.eÐoîÅ" rstreclal].y fe

thie truo of r¿etçorologåaal ðata'

feeseeplclenf.aslnffinyeeseEeyjrj.bltoyelS.*re*

eurr€nces'oftenovarwldel.yscettereêareacatt}resam6
tluÊ.. Thesa P.rea{'s nny bø ehoiut by ftrtr¡re rçork ts be part

oS a pntter:'n of, ínf,estatlonn art'sf'ug frem stv'18 envlFonsræn*

tal clillni;¡a o

rbe$pru*eËuût'¡oymåsaforeeliJ.rrgectcf6rçat

lmporteaeeu a:re tliti'h not oniy rtreotroy* Ïarge amcunts of

gthet.c¡j.ffGr;er(ltr]'e.trüab].eÍ.o¿-*s.bproßucts,buÈqltergthosoß*

pos!.tlonofsu.bsequentforests,wh.fehrelrl.ac*t,lr*Öne*çe*

troye*.Lj.Ètlegì}criìts$basbç,;.;n'H's.hv¡lthjnthea,*ÈenpÈto
anatr.yzeBuåworr,E*plðerali;gfrcmthestanß¡;ol:rÈçtphysteatr.

ea:\r$'rorr]ãenba} prÈs$trÊ" CIn th'*¡ otbeg hans txtt].e Trae l}eerî

donetoaua}.yretheprol:Lm:'frouanyother¿r-r:Sle'Eblg

vl*wl.ssuÍEÐarise4'veryconefselybyÊîT'4iIÏ'ÍL':(?S5)¡*

!'ïfÊ a3,fi fa¡n11tar v¡lth rnany of ttre faç*

'bo g vfuleb' afjlc¡cu t'b* eous*e of thçee epX'ðeinlc'*t

( å, *e . , çf ÐoÍ'o liatlng in$e+tn ) I pr+rasf'tee t Pr'6-

datcrs*clÍ"n'ati*oonqlf-r,lÖnsofootluupply-a}]"
pl&y a Brt:ru$'uerrt 1¡art a¡rü ín' many *&sr¿!i-ì proirlåe

*.rrfffef6n*êrrp}arratlcnof't}ror.*sultfsiþutÍa
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o+;lter instançep the sítrretl.on ¿Ê äot bô @rr*

plaf"necl by eny *:"pparøn^b culrss " .À sud"d.en J.oes

of vitaltty Õr' Tlgru;", ae evideneed. by a laek

of f,eri;llfty fn tbe fsnel.es or &n unthrffty
condltton 1n the .Larvae, has bean apparent ln
sûrre iqstaneeg an* ft 1s aot J,ncoacelvr¡Irle

that suåd.en cTrangos in tho Þf,otie potentieå

ruay be the iruneôlate eìluse of the eriCrüen r{.sø

or faü" of, rrrny lnseet outl¡reaks. The subioet

o-f changes ia taç þlotlÊ potentlal ariqL theig

ce.uÊes d.eserves nucb rxcr'e attentåon 'ühan it
ibas yat rseeåYeid..n

üFÄI{,â"M (ollg} ar.ivi'::ee'} tha hypotltesis tfie'b Spruce

B'¿åwrrtt epf.*eroJ.*g tip.in J,:.*k Pfns frlrest lfere Pflm::.rtly re-

latæd to i;be av¿r-ilaÏr11ig3' of stamånai;e tonesr ffl'th thelg

poll-en eonteut the iio¡:i.iraRt feotor. IIe s'bate*' that ÔÞOTX

etand.s, atrd. ûefol:la bed. stand e, vrel'{:¡ predoml-naii tLy ste-B'Ilnate

asd thCI lnteraetlon of food and. dlefollatåon we,s visu'aLi"zed.

by hln as f sllÐTrË ! -

ln an open stand. 'i;here ls greater root

gronth of the lnrålvådrral treos, ræ-kX.ng avallabLe

mors nttvogenous '¡reterlel fof Plant uee. At ths

srrrìû t:[mc ths Lenf (n,eeå}e) eurfþ-ce vras oeÍ¡Tis're-

tlveS.y }r:xrtrl,ant Ì:uå e;::Ìrresgç1"'l fi: tern.* of, the re'

lel'tlon of carb*:t (C) (f,r*IÊ phr:i,n*yn'bhetle sourcen)

to tbe nltrogeno\ì.s f¡it¿.,,kg of tlts roots (I.'T) !t we.ei*
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0lI.fn less t.hirn oguailty.
X{ltrogen hJ gh,

llnüer t?roæe aoriill.tlons the plaat wae able to
proðuee a reletiveLy gnoat qu*rtlty of etaej.aate

fJ.owerg.

ïn ðetree sfands on th,ß other Sran* hE be].1er.eË

the rorerse rÊJ-atiorl to esist, sf neo root ooi*çet1*

tf.on 1s very {ntenser the ercr¡n at the same tåme

beLng elso restrlct€ð but fa the reLatioa:-
C;S, moïe tha;* egtalXty*

#arbon hÍ-gh.

Løss ëones, ço]iîjt.eraì;.ively f,erw in frict, ar€ pls*
ðrreeå ,

$hl.s *cn*eptåoa J.e compil.*.eat+fi by bhe fâ*'b that

whçn tbe Larvae ef the Spruce Bu¿h'¡oz:a d.efo].íaÈ* treee tblty
8au6e the relatlon of t ¡å{ to be upseB l.n f,avour of the rr:ot
(U) sysÈem., henrse there le a stltL f,trrther proüuctXon of
steu.lnato flowere, 1n stairls ¡llycad.y preel.or;ri.r.autly star¡f"nate.

Thts J.nerease* rl;hr¡ larvaJ. vigour and adult fe;+'*nrì.1tyo Gfu*ilr¡û

belleves o anð the populatåon then rsaches e¡;id"emÍ.a BrCIpCIr-

tlone *

Iüo deflni.to date hae been gathered wi th respoe* to
the ahav* h;¡p*ti:.eü1s'of Grahem, &8 yet" tlrculnstfl.nËÕË of

tran+portatf on e¿4 otlrer faellf t1e s rei¡f,ercù the at'berrrpt to

oBon thCI qu*c'ulon åurlng tÏ¡rs IÊõ8 see.scn 1-upoe:^-ilblen

tho fçl"Lov,'ång thç¿råtr prementæ e+neeptf"ons e.nd.

åata contrlbutf.ng to tbe general bi.ono::ifss of the $pru*:o
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Eudrroru in tl¿e bupe that øertç,íu cif thø p+inte in Spnr,er,;

Fudr¡orzu epldeu:lc.rlcßy r',ny be Tnrid.çre'å legs a'Ûscuts " lfr 1g

eæsenl,i.ally a {riIì.t;r1¡'J'l¿on to thç Bio'}i.c ?o1;cutf aL oî tlre
Speelca. TÌl4 trcatnient of tb6 FïoT¡J-e¡r bas ,sttemptecl 'so

ap.proxfunate 'bho ld-eal of SP*iH-U:{ {'P,94¡:*

Îllufuc,Ïr of the lnfornatlon Ð,os avallabls i.e

not of the ruaxf.ui¡m posslble va]"t¡ç becaue* the

baefê ûata arra often nc:t eonpnrable. In orÕer

the.t biotlc tnform¿tlcn may be of, tha naxJ,mtm

ralqe åt nu-çl be erBregsed. X.n accurateo tonpùF*

abl-e term.g"tr
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GnrUIAiil (tâg) lnciJ.catee, ae others have done pr€*

vlouel¡r, that sex*ratlo 1s the ratåo of females to i;hs tot*

al potriulntton, Éoterritned. by cllvJ.ding the nu:tber of

f,emales 1n a gtven group by the total nuaber of Íaål*råduale

ln th*.t group. Thus eiiuaJ"åty of sexes produces a r¿rtlo of

û.5, ¡sb$,le 100/" parthenoger:lclty pro#uees a ra'cåq¡ of I.0.

Å ratfo tow,arä a lesser value than 0"5 ls d,eeseasingly lol',',

onê towarit a higher qalue 1s Xnereaelngl-y hf&, ai¡d' th.e

wrlt er wlshes to polnt out t*¡at d.oes not apBear to havo

been lndleated. form'+rly, that tf a law ratlc¡ obtafns the:'""e

le prod.uoe& an 1:ul:alense lhåcþ \t:iLl" ai'fect tiro subsequent

populatlen :.,*?å*gîg i;he f,eruales Ð.3*r eãeeeålngly feeund. anß

ltrttle egg r,:.ort'el"i.Èy ot$urs" 0n iShe other ha$,d, an l.iabal-ance

al-so obtafns r*¡heu a higì: raÈlo Ls fou.nd. and wiLl alse¡ aÉfee'c

tire subsequent poputratlon, }4Ë,gi,g. the ¡neles Ì:e poJ-ygarrioi;.)ó.

For the Spruee Bud,wea"nt the l¿iÊÈer poånt ls unknolm, and. as

the foll-ovrång data v¡åL1 atËerapÈ to exp}aiu, ft seems of the

ufu,ost tmportaneo that lt be d.etern5"neil at the earl.Lest op-

portunl?y.

&Èqo.Usffi
IÈ 1s of ånterest to note thut sex-r{¿tl-os arÐ

If ',-'tl,e d.lr.ssïr-$Ê6,å f.n til+ l-í'eeraturo, G'Ill.Il¡iú{ ( tn$) r and CIIJiI'-

¡""'i1 ttgL) r*entåon thç n.ÍLgttlf,tc$rree of se:;-l:utlo elüto$t ln
ptr*sfu6, aecreültfr1¡; |t r'¿{th an lntogral pev"L in Blotlc }ot-
*nutctl, bui; ten<}1ng tc¡ Si]"aoe ths ernpltarnfff oil Ë{åg productlon
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ernd ovÍpositlonn As menlfonecL aï¡ove, the sex-rai;lo w-hen ln
f¡:bmlance bafl nueh deåueed eign;l,fle..tnce, such 'i,hat lte use

ln the eplciæmlology of oconoinÍe Lnsocts ts a ?ery fruttful
fiei"cì for fu¡r'estLgat3on. GRllJtd{r ( tga) hae rneatlone<l thts
aspeet lri connoetlon r¡fth ths $pruee Budwor¡n,

A earef,ul seareh of the literature rer¡eale but a
few fafereneerr f,þa¿ autleåpete e-45" use beÍng ¡rad.e of selã-

ratlos ln th;ln connes'¡1oo. Gi.ali¿LIü a¡rd S0I-îP.EAD ( nrL) acknow-

ledge that the sex-ratlo of parasites l"e one of the J-inttlng
fastors 1n salatalning sufficlent populatfons of rricho-
gra¡Eoe and I¡taoroeentrus for usÊ agafnsÈ the Orj.ontal Fruit
Icoth. P.efrfgeratlon, thay fourad, varled the ra'blo and they

oonclud.e th,e Lettos to bs lfan easå]-y varÍ.ab}er r"atlor', anf,

take the vÂew tirert there trs a aonsld.erebre fluetuatlon fn
the noraar ra'bÍo Ín the fåetrtu tnfli:,eneed, by r.oealfty anel.

olånate, Hldeåeh ns,y €ves affeeÈ abun#,nnco or naturaL dåetså-

birtlonn. IIíirtrIç these stateni:nte refer tü Trf ohogralrr.a aad.

3åacroeentrus they eppeî:v geneffi,ltr"y apptf.sable to the pheao-

nenou. of sex-ratios ln genoro.3.,

tTiÂPM¡1,N ( t$l) mentlons tÏrat }îoldaway, fn an u:rpub-

llehed thesXso "found!, ovi.çl.ence tilsi; undor certaln envlron-
¡¡*ruÈ+':.L cceid.i.tions there nrery be a chenge of sex-ratlo trn

Trlboll,rrn eûnfusu¡n" .

0nly ono referenee other than thr:t of GFr.TtiAl,l ( tS5)

,rtåa been fot¡nd, tg d.a.tÊì r,¡ho*o

ç¡f *ee-Fat$o Írr epfuIornlolog;,
";-hå* ås f*uncl ån ths ç¡ork o.t'

auÌ;hers saìv tÏ¡e "=ign3"f1oân0e

çf Í.neoets and. appï*oå f t.
'ISÀf end üHUIiIG-NI ( tgn) worlr-
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å*;.å å:* ÉÍbåt¿gr s$ å{å** sÈ{þ.q t¡*Ëe,:,*"s" iiEr$E¡e'&rån*f;*aå¡r ílr+åg Þå*b*

åçåæ åe $.så *åtå¡s**,i *rl;d *¡'i3,g & trr:gy &gå*f dirtgååah s{rii};r¿¿rF åß

s¿çeå3"at¡åe* 'fhry etærte f.¡¿e$ fH#ã Sþe l^l,ScrsgÉgs åä anlæåd" *^p*

F"{3åx: t3:,c*Ë #ss*sË*?i,f.æ ås Êafåuav¡gse bg trçe+É-h*p * Ê?:¡Ëçüf.eråågr

,;ur:r;r.;r:tt+a8iî r'.fl.* &$æ*,éåtF {*f* G.åiiili'å{ {#}å ÐiliåÍi;]+¡1]i} l t$tå} 
" *'*"&*

tylåår* {*f " {ì3îiåi.*Ì#.ã {eãþ}6 ã;åi:rl;.ltii# {Ëfrtf } á ËüfÊil,.î# {{ts3¡} ci¿,J"

tå¡rø *f r*,Ër:rå$;y *f: Êhqt åmøøüS*e t#*:r¿x wååå t¡s r*tds¡eåÈte# å¿t

&s fsåå*..rßrtrç ã.qåteæ s#t$"*å? 9& âc beåår*E*rä rE$.åå mup*e€ Jt¡¡i,:l',=*

I"eß6e *f th$,w pøE*r,**l lfl-åv+*p fct¡*¿å f'xçæ ffiat* åiå,ee bsrrsr f;h¡rÊ

h$& ü@ä**äsÊ* €"ã* b* e&ro*t*# Ss glvp såræ B* ¡ts e;;$"**:+å#

&T:c¡ f*åãet-*åi$ Þriþ,&ËË *r*a& åÉ th¡* **R*He. tSs ßeçr.wÉr&&# åqe tie#

eu*ç"1::.a *'nag Ëer *1;,i: :.'tq:,¿¡r;:f:¿åtp trag$h*g *wr*.$"Èåt}â:,.1i sli *t¡3.fiJ"*,.,!-

Èå*i:, pe"tt*Ëå*a* sk*l:i 't3re, .Iui1g*p slf e;:råËes.*,å$ $çersäftr># ¡

äã*F¡i¡'.j,,*..1.1:"r Vr*Efue *Ër}Ëf *f g**å*ç;å';.:liÍ" Ê,AS*::*, h** **ruå,p

*,*trså#.*r*ri, lliir¡* r:i.ih¡lËi ##iÌ'*.i:.iì,äåf¡¿3,* .ài<;'w+vetru e mæU;+eå çf *il$*

9r:a*etåfr.biiq-ï *,1:t¡ #E"rs*ss r.,rf *fu+* y,i.i¡1cl+ tr$: {,fue å;p:zu**¡ *u$lmrm

"*tmü ria*sril.'r;nü bgr r"Ïil-*;;,+''F" {BSfåi * .Ei;r"**3"å5 er* åii;:*etæ:rir; æir$, å¡t

e*rÊ¿aln È;'¡¡:B¿r,sii:i--.. i Èf, #""d*g!' 6r*;:b+tr v,$åråË ås 'bh,* rirgt*i--rcåfåE¿* 
.

å;I,c¡,r *f t3¡e¡ ${3å{{*.Ë #fi ii${å--i"f,jëå åssgår*o *tå'üi¡,¿¡rq,È' i.t{$ 3}i{}Rggsgl

*f iärål¡ å8 *p;Ìar*,s:$ Éi:i tlirr ]"å'äripüiËçå'*! Èå,a* p¡rlft+e ¿Ìå***Tri;['#(À

*"nd erhr.*gúËt *. m.Í,m.i:Le t.reãh.tå 'f*r S*.sâårv.luå*:llåi:i,i bl:s s¡t:x $f
€tr'* }"crtq*q:i* ct:rå b*'äh çtr åh**e :r.:elih*{åsr $,Ë-* ft.t;riÌ såÞ#* $.uå ÈTle

f*3.å+t*ng âmx'F* '#3:*È $,ri¡ru:$;usel eÈrço* iurwE¡ ncÊ bs*¡g t¡Ëå:^åat]*

fl:v t&åg -iiTä.T"lù*ri; prnv$"*t.gnåg åci *rl ¡Í*uþ$ rst.lr* 'ËEr gixtå s:.åË'få*uå*

q'ì"e# r:ilÈen**"*g e;ueil ¡,ååff*,:rur¿*J.ntå¿¡** Tl:i:,*r: fum¡ra$ut'v åìåi[s{f,*tås

$.t¡ li:s¡ Tlirtl.ll¡tu,e elÈ å d¿;:i*f sHr{I :l.gt *tl:ieg f*gol;*i, Êc'¡ ?:* r,i*aåt
L-A ÁrETÊl*i silçg't;.åyo þ$$.,ür3.b€¿*eily å¡***{1$# åçÌ}aîgl" ri$,SË':r*::,:ts* *-lniå

l"t
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thts may snfely bo assìuned to posease pTryslolo¿ileal eJ ¡;ntfl-

cân€Ê" Tbese $exual dJ.f,fcrerlrË.3 bav*: becn Xltil"e cons3clered

and erça where reeordæ& have provÍously at'bracted buÈ the

nost acacle¡uÍe of futercet.

Thus ÏEflifìs0ll ( 11Ê) examlned, 't¡xl¡¡aelous epeefnoens

for gonads", and eventuaS-Iy fsuud ntv¡o whfte, opagu"er ova'te

bodlee on eacìi. sJ.de adJacent ùo the heart ia the 5tb abd.oir;*

Xnal segment. Ði.fficulty rsas experfenceå Xn J.oeatln¡g thesa

Grgans on asst$.nE øf their elase såmltarfty te ad,lpose tle*

eue and. theif belng €:uÏ¡ert¿irr#, 5.n eü&e " It was lmposslbla to

detornine the sex of the glands on accouat of, the llnlted

ra¿terlaL at hl;lå." }ie notos that treçhaatås'a ls from tbo

5th abrltlrrln:,r-i- s€g*.i?Ët, e f,a*S 1;ldepeiicìent]-y establf.æhed, ån

t}-,e case of Ce"co*'nla funLfer¿tnac

BFJJdCH ( 1Êã] , itorlcÍ.ng vilt3r Trtre]ropt*rçi.ts lart'ae

â:irå thorefore phyl+gene'Ëåeal-1y apptleable for eompaelson

]ir:re, fuund., ttwf.t?i1n the speeåes (Platpby1ar lnterrupta)

two shapc,Ê of gonads CI*el¿r" ËtuÐ are eLongato and, fl.:t;
uürers are spherleal. Thl; seeïßs to pof.nt to a seX d."iffer-

etitlatfon, the etr"ongaÈe onËB probably destlned. to beeome f,e-

n$.le organs and. tire spì,erlcaL enes nale or.tans'r? In 'f;he

tå¿ht of the evlden{,'e glven beJ.ow, the çrrtter belleves that
åf BR¿îtltts bad r*Er.-::ed sr.rsh lerr¡¿¡.e to tha ¿rduåt state he wou-Ld

h¿rve founö th* reir'prse tc bç true¡ that 1s, the "elonga'bo

ÐitÊåßI r:nl"e anä Èþ* *Anþef iCnl O:rloíår, femnlê e
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:rnr Ðlffer(:n'bIå.tj ¿*r;: ln Builtio nn statlåa ;
:-J-.;.L.Æ# '***'**:-*-

rln lnilependeirt ober,;rrratåoa rni:,'Je b]r the wrl.ter dur-

årg the 4th weeic J.n''lul.y' Lgi58, tn thr; Sanåi-La.nd.s Fore*t Be*

Ëeryû lert to tbe setrnratlon of the se:reÊ Í.n Bud,tvorm J.ar'.üae.

Leyre€ had þeen nateå 1n whlelr a& o?ônd, dark û.Tea ehorsed,

F&F¡r promLaently tbrough. 'bhe dorsa} boûy walI 1n tlie reglon

of thç 5th abdomfnaå segmeaÈ. Thís v¡as al ff.rst th.oug:'rü to
be due to thc prese¡;ee of an end*parasften and. aecordf.ngS.y

e number of dtrs$estÍorås w€¡ra såd.a reveallng ånstead. of, a pâr-

eelte tho nale gü,nad'; ûerea*l"ater¿r3 palredL te,stes, 3-ylng be-

Iow tbe fat body çn e$,åbes såüe af tþe heart. Thus Èhee ¡pos-

stbtllt:r of r:tLl$,z*lng thtrrs ehayaeter f.n segrç€ça-blng the

sex*s ef larvo.e suggesÈed. ltsølf anå e,esor-dfngly dfsseetl.oss

Tisrõ ii:i¿d.& oi ot;irer Larr-ae noÈ çx'hibåtln¿q Èh.åe areå, Sueh ex*

atr;ånatlcriß rev{irllerl" the anå*i.ge +f the adu}t ûr'i,::rj"çe. t}rey

aro a-ì-¡,;c later"all"y arranged.o pafred, a:rd lyfn6 î:eneath tlte

f*.t bod.y. 3ne].*erd. the;r Ê,rü sr åntj.maïeåy assoeLated wiih. the

letter that tÈr*p' erre f,our:.cl wåth dlff$.ruJty on d.i.ssectfon*

ftre år'iip}{eatLone oÍ a LaffiaL sex*ra'bLo are as fol-
Iri;';¡: *

(f) Â sturly of tïre seasoneul" davelopmont¿.3 Ctffor-
ei?e6s of tlre Ðetc@s. Thts wou1d. be per"t of a
Icng tec'rìÊ prcJcei;.

l?,'¡ CurgeLat*d wltål c¡th.er plteuc.rii*,nao (I) ¿¡l¡cvs
ç*ul,d. prüvld.e a pheaologfcal ån'Jlcator oË en-
Ylrcnnre¡rua} eff,eçts uprTl gonad. rieveS.opne*t
anù poteutf,aì"åty.

é. p*,:;,r,ri'uÍal u-Íe ln the predfctfon of flu*tu¡:.*
tlcn¡s uf popuåatåori eìensil;¡'.

Ralatlve nar$al"åty of tTie Ërx€s fn the lciyvs#.

tã¡

(4)
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¡ta.$1]{rr-it^havfnß b6ën pÕÉsi.bLe up to tho pre-s€nt tc dlstlr.4guJ-r:ir Ëex dåfferêilee anrt rnortäL*lty å:r pupaê Êild. edults only"

i$) Relattve.susooptf.btltty of the larval, pupel
ffld, adult fl'laLcs *ng fer¿ares to paraerträri.

(6) SusceTltfblllty o'i sexes e.s lR (5) above eoufd.be extended to es.ch larvaL tns.*ai

lT l Effeets of faetor# othe¡: than paraøltf.sm,
gauged. by thelr operatlon Try j"iistar and Éy Ëex.

Reeen"cJ"y BnJII,ilrf ( rg?) shcwed. that for the lüun

ln Getuoayn the early Larrrae have a sex-ratfo of, 0.5.
orfglnal ü.rtlcLe not being aceeeslbLe, ft is unkrswrr to
çrrfte:" how Brand-ü obtaåne& hLs sex-paÈros. Eoç.ever, in
f,lrEt l&st&g the feros,.le hag an lnerear.:ed nort.alåty over
æ.le 1f food ls Érarðe, the atmospheråe hurruåitå.by ls too
os the ter.per.arl;ure too htge. TlnqueståonebÌ.3,r, ¡¿ueh good

s*rk remal¡:s to be do;:* r$ sex-fatåe pheno:u+;, :n"

I$o"l;h,

The

the

tb.e

the

Lelv,

Thç le:rpaä gon,rids of üre Spruee Bud.r¡orm ase ilLus_
trêtsd' ln PJ.ato rn reprr'Juced. approxLrnateLy xl-5 Ln the eâse

êf the nalo, and, lÊb ln ths ease of tbe f,e¡nale. rs.the LaÈ-
tsr tlhe tracheatloa is rtlustrated, (tr) , arlsing froin .*ire
'mnln trachea of the flf iir abd.omlnal spf.raclo s,s e, dot,sa1
b.rs.qah, (ef , pETERSCiItr ( rla) ). The gonad.s (g) ln tbe female
s*rü f¿¡u¡ld. mose or less eompretely eiabe$ded in the dorso-
h¡tEral portåon of the fat bo,dy (f,b), one on eaeh sid;, *g
tå¡s ûorear hearÈ. Lyln6 thus, and beci.iu:-¡,¡: of th.*ir high rle-
å;'rÐ€ of tren.slucen*y, thcy are dlfflci,rLt to rålecerir aÈ s(åp-
**f1ç;ånr dissect!.cn, aor:.Efd er*L-,re oâr{ì bej.ns nÈÐÕss*ry fn
*¡li:r*ïr äût to overì"o*Jc tÏ¡ern completoly and thun åiscard. Èhe¡:i
$¡r ::ho fat-boô¡¡. i{lüiìJü$ {rSI}, workfng l,¡lür¿ Ðroeophl3"a,
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¡1rteË, rrÈhe yÐux18 female g#uads eso Ëo sna.l"I that åt is dlf-

fleu1.t to neaeu.rt: tÌ:*¿n ä.Ê e.oßurately as the m"rlç {3ûn{tds,ri

It v¡ould be af tnte:'anÈ to de'ber;r;lne ho-*: vllû*spreacl ls thi-e

clfscrepe.ney f.n sfze of $.¡rmaËure e;ûnads arnongst i.ncecte. 'Ihe

gûnaü yarLes ln shapo frûrû. $vaLu tbror¿gh oïotd" to elliptlcal,
but fhere ls not s. ¡Ê¿ìrked. 1n*rease f.n slra froæ. lnstar 'úo In-

etar ln thø later larvaL stages.

llnltke the fenaJ.e, th* gonad of tho nal.e ls very

eonsplcuous, so much Éo as to bs discornible tirrou63r -bhe dor-

aal bd.y wa1.1- (ptate II) " Tn thls p3.u,te the eonpar'lsen be-

til,*sn mle ai:d fenala larvae 1s very conspicuoii..l.Ì, the sale
gls.nd* stand,lng aut r:r,'pare.'hêIy" D,crsal-T.y it ís ruueh f,lat*
t*:r*'.Ì, nr;.'t :'orla#.ing off ¡:ni;åL ncar the nar,::ì.'*-Ì.r: clf åts flaÈ*
ttsh sÌrrfiteÉ* lienl:,:;i13.y åt 1s much, rjiûr{.; cÐu.Jêt!, the r¡.ioLe

glund tlrus a.¡rÞenring h,erileplrerleeJ- l.n t;ane.lrÇrse s+stic>n"

ït ls noi so eompJ"etel-;rr e*tbçqld-æcl ån thc fat-b*d.y, being free
ån noaË cases on. the Ccrsal and. raet},1iåR nergins, anrL attasireû.

srutorf"orly ai:.ú pc:steråcrly to tlie fat*bo6.y. T.Io'î,e cliv'i"qi.on

lgho four clia¡i,i:ers ao¡:'bainfng sperrrat,ic tr.lbules, &s ålJ-ustra.-

te'å ln PLate I. Tt fs tc bCI noteet that th.ose glands are

vlalbLe ln very srnall and early larvae, en(i. tlrsì latter can

&l;*refcre he eexeri wltiror¡t d.lpseetLost 1rr ¡oost eü.Êes, tbe eã-

{:<:i-t}lç¡is beíng viht:n th* l"ai'.;¿r1 fc.t-b¿¡dy X6 ireir slch â¡'l ra.*

sfirijû naterånl o eovering tli* 4c¡rsal surÍage of the gcRad.
i;i?3r€¡tt ïighting {ir supe::f,1ei.a3 Etfssectåon r'¡l"lL servs to
ïtlpå'åll rJyqiãàr*Írie iïils stifffeufty. KiÌruü$ ( rl¡l) nctedu fer
l'lo::oÞhi.tri:, ,,ïn the slx hou:: lasvao ti:e ¿¡o:iacl,e r,rre rEo l¡-itr#fi

tiiaE they l:egfn Èo bo seßrr tlrrough the body v¡¿rli- of tlrCI lfv*

,9 r"
lr



-8*

Éåi.; ååyîrn.e. fhås f,aei glveø the posËlhlLLty ta detern*ne

åi,î,l$ #os of t}re la::vae vrfthcrtit dlssee'Ðloa. 'Ihe accuraey of

*t:,*l¡ deter¡:i,ånatlcn,e har: bsea cheekeçl hy the elassif;rf.ng of

,s¡¿-Ìh lewae orr thfs baeis ¿i-rxd raislng tite ma.].es and fe*

æåçc 5.n eeparate bottleso fhe. eex of the mature fllesr
#åå appeared. ln the,se bottles was ln accortl wåt& thç ex*

p*.*Ëatfcc.la. r¡

By fenring twenty-såx ferualo anfr. thirte*n naåe

3:lrvelen dlf,ferentteteð oa the baeç of hls asstl;:çtfonr. the

¡r+nent rrrftor ver:i.fled the correctn.esÐ of, h.1e ogcr d,ed.itÕ*

g$,*ne. Plate Tlr shows the rarvaL, pu.rrel aÏrå ad.ulÈ ruares

ms:r1. fe¡na]-*s, Pår.:i;* III Lllustr*tqs thr,¡ rnfi.Ie gonad.e app6fi.r-

.åtg througir th.e cLcr¡;nL Güti*lr., of, tt¿e ftf,ttx al¡ûcmfnal €eg*

m*nt,s as cark a:r*s.sç lto zueÌ¡ ;rrr,=;ras beång observcibLe l.n the
tr**t& Êf the feneLe lapvae å.3"Iu.*'traËed cn flie s*.ü,s prete.

Å Bof.nt of eoesld+rable f.mportan*e with potenfåe"'i

:Þ;iss3.þlrf.tlee see$.s fai.rJ"y evådent frøir .l:hese df ssocttoßse
Ïli-åofly, 1È fs fcnlnê th.r"t for ¡usle anð feru:åe J.err=¡ae of Èho

ft41'3i& heaci eapeu3-e rionsuf,'aaren*n tlrç gonad ef tlr.e fer,l*.åe çELtl

i'rq¡ decld.eùly smalre:r' th.an t¿'rat of the ma}e, and. 1;lnt thL*
*f'ffetence 1$ slr,e erprÈssöfr. +l,s L ratfo remaång relatlvetr y
**n*to¡rt fronr orie $.nster to another. TÌ¡e folror.;fng, data
slics-r quantJ.tatively v¡hat a 1*rg.r.r çeries of obser.."&tir',:î.s *lrro*
våd'*å qu.alltatlveïy, ïiã, that there ie En ajjj'.r.r'si3i.abl.,* j.n-
ÊPfi¿r$s ån illee cf the ulala goned-*r &ts rege.rún ihefr len¡;-Ltrr

e¡**. wJ.åth r oÌreï "¿;Ìtros{l ef the f r:i:i*re sf the ßeuu€ }is::¿¡il üs.p*

st¡3iir F¡åü,ilr. Tþ.r:i: :

5í
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The rat$.o of tÌre lengi;Ì.:a, ä.nd wÍd ths o of th.er

gonad,s of the tvro EBXÊfi 1e glvr::: beLoii¡ fo¡: eo¡¡rpaiir.ron:*

Ratlo of J.en$tile 
$"op_l_t 

c.Õ,r L:S.6
qtugd

Rei;f.o of ¡,råtlths 0,#ä]. .c..c L:p"5
0;Ellì

'rlrue the larvat mele Br+ä.å rs rln6 tåzffre u.B rúrifj as i;iint of,

the fer¿eLe e.ad.4"5 si.mes as r"d.de, whon a seri€f] of five o.f

€a*h g€x lg- Ðxil1:;åne*. J.n tlzo sarlrÉl heei'J. eü.psulo r&liüe- 'rirg
vartatlQns årÀ i"irfn r:ly,råt*& s$riCIs, tlre ex.üÕ;lûåerÌ of l¡,-iii.,$iî'

lvË)irtril e.ji:,,.ea;''üo bo l¡r¿.þ tr: J-aþpur, tlie pof"nt, eh*r"/ ürfr,t the¡re

tg q v&l-iå eoäçluriåon tt¡ î-¡e ds:armr vla; [,i:rit tlie ür:.Le {Eçn¡.r*

ln, Sn tlre sarrs s'haåiutr ü,s å1 €iivq3ì¿ f,oms.Io, S"cngep ¿itr{n vi1rl$r
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by 3,6 tli¡res an$ by â,5 tå*:.+;+ resp€cttïoly" l,áCiflll*. (rä6)
statüü thaÈ for the el.Llïr:*þì). (Bambpx ï1ûrå) "t¡e¡ rTrs.ry if: {rl_
ffìys sTix.¿ìlI-er th*-n the testls ån the få.trveÌ"Ì' In d.oL::¡.{ so }re
ls raerely men'r;lr:nfn6 the fa*t iu passlng oï:. tr¡ hietol*gical
døtafr., a:icl iurnisirss no qiåã.Ð.trtatlve d.ata. Thfs rzj-zç

ratfo may be assameä tc aÉcoïrpa:q.3r physlologica3 cìlfferegeos
auel a discussl"cn ef tlrås rtr'*estån:il Ls gåven t¡r-bhe eeetLon

followfng th'a presentatlon of tii.e d.ata reLa.bi_.;'e to stadlaL
$ex-ñatlou, Pa65e J.B. r¡l o¿"d.er to supp}y a check upon the
ffguree tabulated abov"e a sfu.årar serles of, rneasure¡rents

¡ças ¡:ad.e of rnsl* ans fema3e iervar3 go:.rar3.ri !.n a dJ.fferent
heacl capsuÌ"o wld.th class" T'jiese Ícr,Llon:-

Ë
s:
-þ
Eè:

IJ

:ì.
ú

i,
Í
t
i:

t:
f;

ù

,t'

IIcad. C¡r.r:Ei:-¡-r*æ{-.r+

1o5C0 ¡tiii¿ *
1.õ0t t&rï"
I.3:üû ríne
1.í500 riff.e
1. $00 ritl o

$ex

Hæ.l.e
Ï,la.le
],¡l¿iLe
Ì,ir.:1"*
trf .1 .{
J¡",li,i-l- tjf

&Íoan gonerå leugtlr,

L{ean gonael wldt}r,

Gons*. I.,en¡rtktu,

1"5J-6 mto
I "4S5 Tsffi 

"l- rf00 tün.o
1,S15 üjs"
fuËgg Êüûr

7.tS6 lnrlto

ruilg ?.0Ç36 .rr.ôôræ
þ

rrr¡le e"Ð90 .¡..oO,
Í)

0 "58û nül.
0 .1580 ffLïr't- o

0 .5õ0 m$.
û , A1Ë Ì:.-r-iio

0*.p2Ê ffi4s

L.8¿* ürûo

femr¿l-g 1.886 ùõô+ûor*-lî*
u

ft¡n¿r]-c J""CIi:ä só¡åre .
:J

ggegg.*r.åq'çå

Q .650 rï:ìi.
O '5?0 Ítrü..
0 ":jg[] ÍTit.
û 

" 
65ü ¡rrÐ.u

P._:_ijjj- Írno
e.99C rmit "

1 ,41S rfl]fl.

0.5"c,8 Íllao
t,

g:

$
9t

-Èl

5
!::

:
iì
t.r
i

1.sCIo
I "tjüûI.õü,]
¡..300
l.sCIû

.L!,llÀ a

liü1 0

17ìl7l

ïxÏL "
rûfil"

Ï'enuele
I¡e¡rale
Fe¡nnle
Fe:r:n.l'e
Ferrr¿lls

0.ele !ün o

ü , Slil rirår
Q.g8;¿ rrûrr
0 

" 
e:. Í:. rilrr.

0 . ]44 rÍlì1

Iúee¡: grinaå l-en¡.lth,

I;lcerri genrid v*.rìi;ho

I .06il Íu:l.

0.1;Õ5 nu?1.

0 . il'f ,? tüno

Íhs r¿rtÍ.us of ti;* J.c'irE;{.;}rso arlri wåil.t}is, of t}rt:



lr
!\_.

.Ì,
fi
È.
:j

s,:

1:

ål
íi
k::.si

{!l

.t.

.I1 - {i

6osåås ü:f the tirç sGãûs fs gf.vet! bcl-ow for compiì.rÍso¡l:*

Eatio of lengùhs g_rÞ_-tå c.. o.. l:5"8
L,LLg

Ra-hio crf r¡iåi;ils p-t\.. ê...." L;änB
0.5s8

ït Ed.]} be ¡rctsð that 'i;he"qe Ì.æ.'Ltos crÌnpa.re ner¡r

fasorabl;r uj.th t!;;: oEÕß êiÌren follotr:Llg i&e firs'i; s,eír of

slata, &nr3 rcu:Ld. apFeer to stål-l mû.re secr:rely vel"id.ate .'cnE*

êc.*e].uËi.c,n draFiË. th-eref rorr.

fhe f,oregoing srrTros to tLlustrate thab not only
are Èbç gol:anls t):ii:¡rseJ"ves Littls lcn+wp ln Larval stages, but

also tlraË vdrere tke;: ars li$Ot?n eT'Gn pe,íis$-bi"y the elgi:.íri-
eance of tl:g sex*ya'';1.$ Ls noi yÊ'h -qee$ by o'bher âbÊeïseFs,

wlth. the ç:::æspiå*n aÍ' BiLli,[#J (]g?)" ,fhås, thesis thcr*f,ors
presenl;* ampÍ-såe evftl.çi:.*e to de:r:û¡:strate se;s*,.û.tle in 'Io::'b-

r1*åú larva* anel f.n*.fea'bes åÈs pote*tåa] apiriÍcat:iaü Ëo e;rl-
d.emåoì.oggr.

Tt 1s antf.elpat+d thiit tlrLe neürod migirt he util.-
f.sed te establås:l a Horc* aeeugats and. conçrehenslvÊ est{ma*

tlan of tÌ:e speeifåc sox*ratfo, l,Ê., the sÊx-ratlo of *,he

ButT.trorrg eould be Èxpïessecl as tFr(.: ::ri:fiffi.8.tÍon of the larva].,

¡upe} a:nd, adult sex*fatJ.os, cn the avsragË. This 1o gi.veri

frçm'bi:.ul avallaþLe åeta br-ilç.w" for tlre l-g5$ se.e.son ln the

sanElLla'¡.às Fnrest lìe*e::r"en eÊ û"6ts" Tlie ¡neerly' va:riatfous
beti:*ctr theer,: thnee etacllal rat3.os ¡eJ.,:.,:nt i'¡e of ur:lo $n prc*
ùletlon r:f c;tbrea"Ìcs" elr ¡.:ubs{{eneê .rJ u*,,r*. ,I}rat *,.t,t**
w3,-11" br¡ *Llscusseå r:'ore fully l$Èsr on,
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By means of bhe ¡nethod öeserlbeå above, f.nvolving

åf¡:seatfons l',fuerover tSro'se:flleú ciLfferenceÊ v¡ere no'b cb-

rrfous, (anci 1n mosÈ eases tlre females wel'e so d.eternfrred-),

et6ht tiunåreë and. slxteen l-arvae Í/ere exaninçd unrler a- båu-

sculer microseope Í.n the laborator1r. 'f,hese legvae l'Jere col-

l.ested. at varlou:s f.ntervals rlurång the pfû'ii{6¿s stlïrier ln

the gandl.land,s Forest Reserve" Eafor¡u¡sf,r,ii.I/, tåme dåd not

perrnlt the esanånatlon for eox-ratl,c of a r*uch ßorÊ ex'ben-

elve serles of Êev€ïaf,. tliousand. Iarvae e'olle+ted. e.t He¡';l*

IeLie, Ontarf.o, tbranglrout the perloð of larva}. aetivåt:¡'.

fhls coLlectloa ÍB avaíIab}e, bouever, f'or futnltl le¡:1,'e-*ss.o6t

encl lt uould be c'f greiaÈ valua &.Ë e. rriee.r¿s of e.ulpancìiirg the

ac,x-ratllr tirerrig åf tllç;iç ].arv¡-e t¡ere dlfferr¿ntj-;ted e¿t the

e¿Lrlles1¡ cp1-ror"trrnåt;r . This vaLria eri ses f,r*li oi; servatf ons

n:ld,s ln the fåeld, e'l:rlelr indic*te a. Ëou'th-e¿isterly spreaö

*f, the Fuducrrm årif,estation, Tiins s€x*r€rtåo Éata r'¡oul-ð be-

çÐae avaflable for al.} stages cf an epfðr:uii.c a::,"1, erpparcil,'$Ig

YÐry slr1le popu)-atlon.

'Iho foLlorvÍi:g tabl"e glves tl-r.e Lnforrnatlon *eeu¿"eå

frç*r the nbove mentfou,*d. larvef. ex*.nrJ.natlone:*

li$to
-r'¡;,'.". 1 ¡v &rr¡ J-.*-

'jir¡àû lt-
'F

*l *¡r* I?-

iirji:r-tllqlû
$ .64'?

rì" )
t",¿ r'-".;

!
T

t.

1
"t

$

4
o

IslT¿le*.

1L

å57

?5

iia 1 ¡-e

6

q) ôf7.

1ût

0 , s::'s

0,4e$

f-ojså
Lrl

480

176
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{f*ble Con"h ?û)

lþ.!-e

.Tunó '¿l- I )
-10 )

.Iuno â4-11 )

June 26- T

jüly 1.0- B

5.9*'.iLç"-s-

L9

23

19

rå
4Ll

L3*

T{ales Søx*llatio Totc.l

18

29

2L

J
ã99

0.51õ

ø.+42

0.4?5

o:939
D.

É.NLL
æffi

3'r

ri9

40

-H
81ô

It w'ill be noted. ttrat tlere ls notleeable varia-

tlon: betweert the dally sex-ratloso but since the average

f,or t'he wbslo populatl,on Ls al-nosË equaLf.ty, lt rnay be as*

euÀed, tir¿:t these årrogul.arltles are d,ue to the var¡rlt¡g nurrr-

bera of I.i,rFT'iåe fnvslveå ln ea*h grôup. "AJr exceptlon to this
ls the ratlo for JUJ-y lOth, 0"9äfi, beeuuse at i;hfs öi",i'i;.r

pì:p¿ì.e b,ad. bee:r foun-{ ln ttre ffe}tt for several åay-s" 'Ihls is
sl¡¡nifica*È, sincs ft wi.Ll. be sholn belor+ tha'c mal-e pîåpae

sre ln the rr:*jorfty o.t tb.e onset of the pupal peri.o&, lo€"¡
*te scx*rqtlo f.s l-og. Consequently one ivould. expecË to
ftnd a b-f.fiþ- larvaL sex-ïatlo at thls ttme, Í"e., a rnajority
*f th.e l.arr¡ae $d.ll be females. (Refer to Pago 1) . This ex-

p)"alns the hlgh. ratfo for.Iuly LCIth ln the table Just pre-
eeuted.

{u} ggÆf.j-rå:riír}Àqe -
IJurlng tìre month of Julyn 1938, ö$rõlåi pupae of

ãhe spr'rre e Bud.rvorìÌf irrore col-lecied. 1n the $e¡rdltanðs Forest
Ïl*gt*rv* tbrrough tliCI eo-operrrt!$it of tlie l,íanStoba l¡'ore::t Saï-
Þl'*e, Lte offlcer$, anú ïr,;rstnneL of the l,iariitoba Ï'ov**t
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tei¡rsc;r'tr¡s,tlcn 'ft:l:ÈR1n¡i3 Geji-lps I[sË. å a¡¡d, g. Pupal eCIlløstions

Þe6e"n ó:r cTul-y ?iil, ar?d. ternfr¡.aÈsd. rn.TuLy å8tir. By the l{ic-
tsr datc the tîútrgorice of rådult noths as vrell- e.e adìrLt pera-

eltos froru th.ose pupac riâde firrther col-leetfon,e inpractlc-
€rble "

Sex d,eterc!.1n¿rtlons of 1Sr3.b8 of these pupae, nade

åt Tandorú e.-qsoïtirìent â1ü as{,{egåteå in the followlng table:

Before prese;tlng tJris clata lt v¡ilL be neeessary

o,t this poin'b to d.eserlbe the rüothod, enplÕyôd. 1n arrlving at
theso flgu,re* " Plates IV and ïq and. Tb flluetrete the pupae

*f, tbe Spruco Buðworru., mê¿e aari f,enaLe as lndJ.eated"

Tho forner plat* sh.o'sfl L,n la'ç+ra1 f iÊw the ar¡'arÈfrÐ-

H*Èt of th.* abd.or¡.taaL' eegllonts belor:, the l.¡J"ng rovers, four
ln the fet:;rlo ancÌ fåve In t&.e mslc. ¿LctuLilly the tot¿r,1" r:'i,l"rÍr-

her of segrir:rÍltg 1s the Ê.rir.liiÐ, but tire .nal-e has one ¡:íì,,:rre free
&$Ëment 'Lhan the f,emale. In the fer¿ale pupii, a spi::"acle Ís
f*und on tho r¡Iti¡iate sÊ#îont, r"&.ereas fn the male the lasi;
*¡lracle oci.:ur,g on th.e penriJ-tirûê,te segment. This fs the
*cltlioå employed by GRf,Il/rM ( ttrg) fn M*ehigan f,orests. (fne

;:lnte hov¡ever ls origfnr.l . )

The Li¿Èteå" plate,l;, Va a:rd Tp, feprod.used from
*l.3$0i{ ( f å5) lll,ustrate ttle sexi::;rL c}i¿:.ractors of üre voatra},
F4stÉ¡riæ regåo.:i of the mÈle and. female pupa€ ïesp6eti-vely
t:l$, e+Ívs to e *rycboraÈe tl'ii,, ¡te tÌlc* of GIì¿IIÄI.Ì already nûcÌi*

â'å*¡¡ed, ln*oÍ:Ìx, &$ ttrcy offr;r a ehecli on the relaÈåcir be-
$"ir*n tho seg.nonta,rtion antl È}rc ruorphologlcul r¡I)pearilrr*8 ûf
l'ì;¡3 u.It$¡:..ril€þ segm*n"'te cf the abitrraen¡ vontre.lly. A. fui'i;hor
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c¡;le*}r lr provld.eå on'uiæ fo¡nr;F nothoå by PLa'b* T'I, r-¡hJ.Ëh

fe an setri-$l photograpl:.le rc)pr-sËúÌrltatlor¿ af J-e'i;erirl- lrÍe":r.¡s

úf the ni*.J-e ar.rtl. fer:rale ls¿::vae* ptìpÐ:.ì an* aåu.It Bt¿d.e¡crnr.

Fånal].yo by rearlng through sueb, pliFae tÏre sex-ra'bio of t&e

edults ls fourrl to co5.neirl.e exactly (1n th-e absenee of æovt-

sl.lty) wltÏh that fou¡sd, by these methocle, the forrler of

dri.che,l.ou Gro3ta::trß, 1s the sírrpJ.ern antl the on* employe*

tn gatherlng the ci.ata bslovr.

SEX-R¡TT I O D¡-]T]TA}{T}üLTI O}trS

, l' :i.

Þate

ðuly

ge#p-J-*Àres
ilm*g---EvqrrlÉ-- Q;E

c-q*p* r{L irrês.

F¡pgs_4$g'3 l:þ"H

1A4S
1ïlì?
l"(}4t"
L0t;?

9i'tS
?5b

].L"/1
8ö4
?õ8
Y6t { 8a6}
ãI9
nLz ( $I.4,)

Y
t?

I $lisg 68f:
1l_ B'l:å,
Lfl 6¿¡V
i5 5ü,$
l-4 lLgì8
I$ IilSä
16 r.450 {rnsi¡LB 'îrye ( eq-i )
lBq

l
.514
"515.s9r
.6AJ.
.ô50
.684
"584
" 
66{-

,68ä
( "658)( .6?? )

ñTû

.641"

" 
619

¡ ÞL¡r)
.tÍs3
.?t$

n r!-l\

.?6*

.?03 {.f}9L)

.?CIS
( "6õ?)

8445 {86e5) LfrfrþY (l*+os¡
B,&45 ( e*er)

Grarrr!. To'r;nL t L8?t*2 (19158)

Average Sex-Ra*ro : O_:$S?

ii:rJi: Unhriislceteå figure.ç t'€preser:* *he nrçr.þer of pupas 6x-

e¡ni"i'¿o.$ pråüs tû slÌl'r-irg€.íise of rüoths or parasf'te,-s. trn

tngt¿rs¿ces v;11{}rü partlal eruÐug*nci: }r¡iü oecu:-r*d.

êEierngat th,+ ù¿lJ.ly e*3"i,tctlon, cilst elilns vrri-ïJ$ also

eurE*ü"ned for eex Éurd, J.a rsw;h ear.:*c thç tq¡taL c¡f puÞa.e

plus e s,st sktrr:,; i.s s,htvn 1n l¡r*ellûts.
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0i Èhene l"Êrå.gß Frsp¿1cl creter.:i:ånr:.J e.s abotrer åt3rzab

Ë'er& packe.å ån set:eeneå eontaLners e.¡rd, ro,ú$.f::.es} on Lce a¡;-

*orúlsfi to j.*.rïruç'l;j.on,r reE:elv,.¡d. fror* Dr. a, Bo Baird of
tlre Ëei"3evårLç Paraette Labara"cory, Fìrpae bei:4 paeke d ths
ee-ne day ae eol-Le*t*rlo Th,e enÈire eolleetåon r.vas shåpped, "bo

EollevlLle on JUJ.y Ï.9, Ï.959,

Thess d.aia in¿H.eate very crearly that tïrere ls a

FrogrÉssi.ve iircrease 1u the sex-ratlo, toê., tÈ¡.e ;rroportfon
o.f fenales 'ûo totaL populatton rLses¡ âs tFre pei,lod of, pup-

ntfon advancee. TIoweru"or, GR"Afl;:lr{ ( rff } bo}leves the eignlfi_
cnn$; pupal sex*ratåo obteåns at tire peak of pupation n One

abJeatåoa tr: Ëhss res*rå*tå*n ls tbat unl-ess puiii,Ê atre ¡rer.i.y

ebnncxæ:Ë o':ict. sr urlrre e,Îeå seurp3Írng sn eri-+ d.e.y cl1sËarbs t]re
e*]r*ra.tl,o i:.:.rla:ie*, to t&,* ê*'brå&en-t cf, sul-.,,..,iåuerri; coJ-j,.,:*-

Efons" Thu tlo seis of d"ata ptresenti*d. above bend to oveg.-.

s$¡:J,å thts dÌiSfteuliy t,o Éonú extent, beeau¡:+ fsçi,: a sËatifi*
tleaL stand.poi.r:l.t reprf cetion provåd.es åncreü,sed. e-ecr:ra.ey

trì'iìj'i"{ re.nd.o$. sa:i,:j.";.nßà. . The no.r;,r of üre sandlraa*.s Fores.b
i'eee¡se, to be founå fn that secttoa of the rntsod.uetåcn
*r;.1]-tng r¡lth DLetrll:r¿tlc:::.0 shcws the tvyo areas - Irl.Foc.T.s"
**sps l{os. I and III - ån q¡hleh these eoLteeîlons were
ffido.

9l*æ

;ttåree

e*"tgæ,

rn adålt:Lan tr.¡ iflels. asta, tho follorvlrg tabula-
¡resente tÌro rosurts of sex-e1-:T"fferentlaticn af p.g?

gcared. J.lr ihe Lnsc'¡¿ltorå' ln såm^1]-ar equÍÏr:rr,ilÈ to that
3.n Plioto Ë, p1atc iil_I:*

ü'S ', 
'
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S}'RUCE BUÐI'JORM LÉ.RVÅE

:¿'7'

Sex-Ratlo Totals[ute
JulY

Male Female

155

56
g'l
4g

g
'L?-

l-5
I

66
g1
26
5
7
A
5

5
I

LZ
1L
15
l8
lJâ

.s5?
,544
.6?g
.500
.691
.789
,642
.58&

10¿
68
69

Þ
L9
19
rÉ

?9rLâA

!

, ; Tbe sex-ratlo tlerlveð f,rtn totals ls 0.5e1- (cf .
:-
;seg). fhe ccslfl.neil populatlon soweil a slml].ar trend of,

rer t}le nerioi to thatr,,fluctuatton !n sex-ratto oger tbe perlod of pupatlon

rcolLeetetl Ln tJre fleJ.d' It wlLl bo notedt, honetrer, that

there are lrregule.rlttes f,n lts cltstrfbutlon wlrfch lt woulê

seea'reasonabLe to attrlbute to tbe sinal].er nr¡mbers lnvolr¡ed.

It ls sf.gnlflcant, however, that there 1s the trend' front a

L_ogr raÈlo to a b3gþ., lnereasl.ng as tlne advanees. Thus

there seems to be certaln lneldental evldenee to support

the assrrmptlon ue.d.e above, that the relatLveLy elower cteveL-

opment of the Sp:rree Bud,y¡orrr fenale has soms Sr¡rvlval Poten-

ttal lmport. Thls subJect ls expanùef, ln the Dlscusslon,

below.

. tnfortunately, no d.ata regarù1ng the sex-ratlo of

ernorging adulte ls availabLe from theee lnseEtary rearÈü |n-

dlvfcluals, but tbe trenð of pupatlon ls Euth thaÈ a f,luatua-

tlon slt$llar to tlrat foundL tn the eege stuiltee ls to be ex-

pected..
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ra) Jldult Sex-Aatlos -
Sorne 91426 pupae nero ootrflned, ln a rearrng cage

g9 ôetennlne such lnPormation ae aex-ratlo of. omergf.ng

adults of, t'te Bud.r,orm, perlod of adur.t moth -emergence, ths
peak of emergeneer åF well as other data not pert!.nent here.

fhe cage ueed. r¡as constructeiL orlgf.narry f,or Bark Beeil-e

populatlon stud.fes, and. beea¡ue avairabre wb.en tùey r¡ere

nlnated.. Ehe eage ïqas of Sactory cottoan stretelred upon

f¡arae of scantlf.ng, the dfnenslone of the cage belng

5t x 5t E 6t. rt was flttect wtth â, removabre hatsh at one

of tÀe Lcser corlærsr the wbole stnreture belng construeteil
1,1 suoh a Þay as to be- taçess-proof. Á þss,ret nulne,y was

lald, on the floor of th:e cage aad, pupae nere seatterecl be-

tweeu th.o batrês¡i..eerê Uòfng takon to prevent toueJrf.ng'of

tåe lnsects, onÐ with another.

Pupae were aecusaÈeÌ"y counted, before betng placed

ln the cage and, d.aíty oÞservations aad collections wer6

nad'e of aL[ materåa]. that enrerged. These specinens nere al1
klrred ln cyantde bottles and, trneked. dry for sexf.ng. ït
nl.gbt be rnentlonod. 1n passtng that ln adclltlon to tJre emorg-

lng noths of the Bud.y¡oru there also mer6od. aûult pupar par-
aslÈee of rehnoumonld and! chaLcid speoles, troatecl of ln
anothen tJresls (R,R. LoJorrne) .

S$x differe¡rees fn tlre ad.utts er€ read,i}y deter-',
nfned., the ovipositor of the fe¡uale. anû tho termina]. portton
of, the ¡nnle abdo¡ten befu¡g very obaractarlstlo. lhese dl.f,fer-
enceg are shor¡n ln plnte VI.

2¿j'

ùer-

a
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Introductlon ef, Builço:m pupae to thls cago êor-

fltenceð JuIy Bth and. termtnated ,Iuly t5th, I9SB. Slrst amer-

gence of adr,rlt motfis wae obserVed. on Jrrly Ltth! amergenees

no Longer oeourulng after July egthr L938. Tbe peaS emerg-

onoê oocuffeil on July l"8thr f,otlowing uùrlah thæe Ëes a

narkeel d.ecllne Xn nr¡mbers emerglng. Tho follosing table

sumgrlsos ths elnorgenee of Br¡üv¡oru motbs:-

*1¡ i;'

Ì,frale reqÈg
xr
L9
68

I'58
r15
179' 55'
1e8
l0?.s4

10
1A

a
a
4

*i
sv4

Uasexeil seE-natlo TotaLsDate

JuIy 1l
IA
ts'L4
T5
r.ê
1?
¡.8.
T9
80
a1
22
?4
ä6
27

*39

Tg
TE

10?
x5¡,

Tg
t',57

4X
15?
.86
as
I

lo
It
-)
Ét

J
9Lr

.lgã

.Ê00

. gg4

.547

.599

.586

.5?5

.5gl

.565,

.576
.5e6
.545' .666
. þþO
.666
.000

'89
95

lee
e89
e0?
sL6

96
,õ55
gs5

5g
1e
aa

?
10

6
o

-
-
e4

Ìg

45

4
r

9ã .515 1978

It wlLl be noti.e*¡d that despltø the wlde varia-

tlon tn nr:mbers avalLable from date to {tate, ühat tirere ls
neventheless a nsrked eonslstency f,n tbe shlft of tbe Sex*

Ratlo from one of J.ow potontfal to one of hlgh, f..€.

greater prepond.eranoe of females ln the popul-atloa. It
wfII rgleo be notaå [n the above tabulrrtlons that a stgnlfL-

Crnt change ln sox*fatto ooeul.s.aCcofdlng to tl"me¡ 1'ê. ¡

.Tuty II, [ÐSB, 0.IgS, Ju]y B?, I9S8, 0.686. Thls solncid'ee

to a slgnlflcngt degreo v¡Ïren compare{ to elnllaf reeorüs

derfveri from a f1elt1 analyel.e of pupae, shovrn on Ï'n$o LS,
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end. le the more Roteworth,y fn vLew of tfie relative totals

lnvolved between tb,o ttvo Berles. üR"AILA}f (tãf) obeerved

that ntho naLes energe somenhat ahead of the females so

tbat Ln the early Þart of the f}lebt maLes preðomlnate'

drereaE at the end f€aales Bredomlnats.r Ee takes the sÊx-

retlo obtalnl.ng at the peak of emergenos as most slgnlfl-

oatxt, etrleh 1s open to tåre s€rne obJeotlon as th'at volced'

for pupal peak ratlos. Howe1err on thle basls tho ratlo fn

ttre Sarrôl1anÔe Sorest Reservs ôurtng the L95B eeasoD' was

0.593.

Itwl}lbeapBarentthatfrog.at'otalof94?¡6
puI¡ae lntro<i'ueed f.nto t&,e rearfng sage a total of 1994 (19?B

aboúe pìus 16 ¡aothg recôvereô vûren tfie cage Ê'as dls$B,ntled)

emergeð es aåuIt motTrs. Ehus t"be lnd.ieateü urqrtallty ðurlng

ttre pupaL perlod from all cagsesr nay he aom,puteq ae 7g,,8+fo"

!Ies¿ggåggr
Å nurnber of Yer¡f J.nterestlng poån*"n arise frou tbe

above stud,lee, end a potentlally lmportant hypothesfs would

appear to be tenable from tlre d'sta at hand'' .

Flgr:reshavebeenpresonteötodemonstratea

mrkeû slgs differenee between the mate and' fenal'e gonads

ln l^erryvaE of tho Spzuçe BurftYom. tho slgnÈf,lcance of sueþ

fl.gures oan be soneeiVeð to be {n the nature of a Proteot-

tve Ntçho, a T1rnn Nlehe. By Tlme Nlche le meanü a slowsr

ûov*IoBlraent of the femal"e, resultf ng tt may bo ss:rumsd't

frCIm the rslatlvçl.y unûlfferenti.eteci' gonaðs Ln thCI larval

fernete srhen sqmpå¡,eü t0 the glan*uLc¡f development of, the
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¡¿¡aal Ea¿e fn the sanp êg6 olags. Thle laok of rrlnllerltyt8 trvero¡xne¿! ¡qs bee,t sho!ún to ¡narrlfeet lüeerf es a grad_*ar fruotuatl0¡r rn sex-ratl0, fro¡l a I,oE sex_ratfo to eþJ# rn rarvae' pupa6 end adults. -rt worrld seqn QUrteñrrso¡rabrE to te.snræ that such enrlronmental forces asmtùe* 0r food nlght o'e¡'ate ln a eexuaf.ly eerestlve rnan_Ðrr ae ne¿*oned prevrousryr B'A¡üDT (r.ó?; 

";;;;;""ucb, ad_rqrsô erfecrs rn .rhe ease of rsü tnstar ** ,;;î**".tb ftrst 
'oetap 

rarvae of ühe spruae Budrro'm a¡e eo ruf.nute&t !¡eff e¡ant¡atåon for 8, sex_ratfo has aot been pos_rtblc due to the ttmo raeüor, rr-;;a ro be of ths ut_nat fuportanoen howeyen, üJrat ft be obtar¡red &8 an 
'nd,'ca-

ttoa of possf,btÊ,IaEk of equalfty in ,r; ;;;îr"carly stagE. rq" usrked, srse ê'fferençe of, goneds betweontbe eeaes presents rhe posslbf*tyî'îo""r"rosfcar 
drfren-æos beËFeen r&,e setres, the ¡*'e"-r;;;;"'.,i;î:" 

ad_te,naed Ln soxual d,eveJ.op:neat, for if, a ma.Le gonad, be diseeo_td' the perltoneal sheath 
's 

for¡nd. to su*ound a serles ofsFen0etfê tubules, lû,ereaE the oyary ls r¡rerell f,our ovarf-olu¡ n erme¿ts aad, r¡nd*f,ferontr*tuo"uiJ"rr*ry 
(refer toÞleto I). These dlf,ferences applv t¡ al.t lnst&Ìs.

îbe conoopùfon of a lfure Slohe f.s substantlatectfo eoæ o¡üent by tne varratl0ns 
'n 

the seã-I8t10s of pupae*& sd,ults presentod. above, wherre lt ls aeen tt¡at the uaLelarnne uot onty pupate ftrst but emerge f,lrst.es ad,urts.füoaÊ feats ralee two f portant quesÈl0no, to wbleh thenoßsË ao ansrers as far as the yrrlter le aware:_
(f ) For drat perlorl after @ergenoe aro the adutt
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¡nale mothg able to fsrül Llzø feuralo moths?

The trqrortanee of the reply to tliis cruestlon reets

upon the fact tbat a lqv¡ sex-tatlo prevalLe ernonget tho

eôuLt notbs durlug the flrst haLf, of tbo perlod. of adult

sËetg,enco. Â11- the males energlng yrll-l not have mates, ancl

It ls certefn tbat lf tho ¡tale populatlon assuuea a eondl-

tlon of eomparatlve lnpoteræy thæ tbe hLgF Eex-Tatlo whicb

ancoeetls ttre earller @ ratfo'w111 flnrt great numberE of

feuale noths tmferttlLzed,, havlng an ertreusly detrlmental

etfeet npo¡l the populatlon denslty of the siubsoquent gener-

atlons. '

å¡t¡ (e) Eou 'EÂiy femå.te motås ls a male ca¡nble of
fertLltzlngz " ' '''I:' :

X'he snswer to tbis questlon fs fntirnetel.y relatail
to bottr the guestLon and enswer of tbaü flrst posed.. Tbis

erleee from the posslbll"lty that a hlgh sea-ratlo r,r-lght ob-

tain as regards ffiorg:nce, the euerglng femaLes'entering an

envbon¡rent along vdttr few eon,temporary rnales, the nrale pop-

*lstlon of the environrnent co¡itatnfng merely l¡lpotent r!en-

bere of prevloue mal.e suergoüces. ff, the fertiLe ¡mles
avaü.ebl.e vere polyga:nous, howovero tbere wouLrl be gtreater

epportrunLty for nu¡lbers of fernales to rnate, ovlposlt, er¡ð

üo !ìfi.tntaln a morê even po¡;uLatl on denslty.

Theee polnts ocourreil to tJre wrltor sfter oppor-
tq¡ilty to gather data baô paesed.. 'I'he answers to tJ¡ose gues-

Êåoae lrlLl ebow hol tho populattos as a vÈroÌo g.¡rvlveg t$Io

Hverge fqctors, vlã. &lr adversg aex*ratlo fluotuatlon, andl

sú&etly eeleotlvs envfronmontal roslstance.

l, I

l;;

i
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8lnoe there has boen found, from the lnoreaslng
pupal eox-ratlo, aq excesÍ¡ of ¡naLee ln tho populatlon
alrtrtJ.y after pupatlon eo¡nnÊnces; the idea vras entertalaEcl
tbat parasltlm of Bud.worm pupae - tbe stadlrrm apparently
æst mrbJect to sroh attack - mlgbt be greaüest ernonget

tbe nale g€tf r trt lras thougþt that the se ma].e pupae ,olebt
aot ln tihe aaturo of a nbufferr against ¡nrasltlgm of fe-
aale pupas to any ccrull derabre ertent, the rnaLe pupae ab-

eorblag a rarge ¡noportlon of, the ¡nrasltls Bopulatlon,
thus reduslug the lntogslty of ¡arasltlsm üo shlch feuale

Dupae rculû be exposetl. tb&u.È the qanrtesy of B. R. Le-

Jeune t&e fol,Lowf ng substantiattng data ls mile aval].able.
tlo figures proeont the nrmbetr of lnrasltes emergfng f,rom

Budcorn puIlae, malos and f,enales for a z4-day perlod, anil
Ëræ Lndleate the sex most frequeutLy parasltlzec ln the
pupal stailir¡m:-

¡) | ,
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Sex-Ratlo

o.6g¿

0.70ã

¡)t
r)i

ITable Conttd;
Date B{ele

Ðata f.gl Þ:ct_qJr .lpterval såfale Femlüe 

-
¿il+

5
6

,l'8
9

10
Lt
L2

10I
t+
g
&
I
I
o
g

Female

5)5l
10)
o)
6l
6)
o)o)rl

18

,LZ5

I4 o.e00

Íiresa flgures beeæ of more obvlous elgnlflcanoe
rúrstr arrargeð ae totqrslr tn".e day perr.od,s, where 1t rs
to þe aeen, that aot boly do tbe $are puI,ae suffer moet from
¡nrasltf.e attack, but tå¡at there f o a marked f,ruetuatton ln
ths sex-ratlos of pupas so attaakeri, lnd.icatlng that femares
are attaeked most heavll.y ¡rbout th¡ea daye f,ol_lo¡vlng heavy
attaak upoa rrelEsr u¡rtll a peak Ls reashed between å.uguot
I - 5. lYere pupae attacksd. proportlonatoly, tJre ,fbuffer,,

hy¡lothesls unruld not appear tenable, buü tbess d.ata Lndlcate
that sore eavlronmentar factors, probabry physiorogleal sex
dlfferenees, d,lsorrnlnatE agalnst the male as regard.s para_
sl.tlsm, 1.ê., there my be a sexualry seleatlvc predlsposl-
tlon to parasltle¡l amongst marog or 1t nay reourt f,rom uJ¡-
equal s6x-rs.tÍo ohangee. At any rate tt appeare f,alrry ob-
vlous that female pupae are not parasttizecl to any degreo
corrsspondfng to that q.ff,ootlng tho mares untlr tho Bex-

ratlo approxlmates ogrrallty. Thus for the 5-day perfod,
JuIy E6 ' 25 ths numborl of ¡¡n }es attackoct vre¡¡ revseled as
ã5, tho nwnþer of fomnlee only ?, B. e6ï-?s.tlo of O.l?5.
líhoreae fron Âugust r - 5 the B6x-râ.tlo was o.4oe, the sexe$r

belng



+ãÚ*

attacked'noreequal.ly'thegrêaterdlevelopnentoftho
gonacllnthemalelarvaewoulclleadthowritertoassume
tbatsomophysiologl'ca].dlfferencoc'r1g}:'tbeearrled.lnto

t,!:'e pup8l stater Þroillsposlng ¡n¡rlo pirBae to attaclç by l)&1-

asltes.
jrfr¡rtùrerpolntl.n'ooqnegËlonw.tththestzgdlf-

ference of tlre gonacl.s between 'ühe sexes le tÞ'aü the fenale'

bynaturlngnores}owly¡rouldtr¡osslb].yutlll.zernostofher
nut¡li;tw ¡naterlals for gonaè fer-natlon 1a Êhe 1a¡Yal

etaellrrn.convertlrrgeuehexoegslntofat.boily.Ðatals
thus ûeslraþls on' tire relatlre rlohnegs of, the reeelT'e

I s€xêÊ' Altbougþ
f,ooql r"esotsses of thls oagan ln tho two

thf,s polut hae yet to be esttbllsheêr the' fenale nay Br-ovc

rnore passlve tban the nalË' It f's apparent that a raplû

ileveLopi.lenlnusttakeplacelnthepUpalstageranilsl¡reE
tJrls ls a eondltJ.on of alnost eomple Ëo lnactlv"lty a Large

proportlonoft}refatsostoreðrsoulil'.carryoverlrtotho
er-lultstagetobeuttllzoùþythefernalelnthefurther
norrrlsh.Bent of t}re g,onadl and. rntrrratlon of tts contents.

0bservatlonofôlssected.fenalesrevealsarelatlvel.yabun-
dant fat*bodly ln the female rnoth ' 

but ûata of a qualftd¿tlve

' to establl¡rh lts rolatfve rlcb-

ne$s üren comparod fft bÞ that of the. nale

loûetermtnowbethorthepupaeoftheBurl,,rormare

subJeor ro otn*iTäBîtåftlilftiåå"fi*=aclt1sn, two samplos of,

t00pup&eeaobwereb¿'rke¡rutranûomfro¡nacolloctlonof
ebout 4000 of tho pupfle lnvoLvod' l"n tho ?B'84'/o mortalfty on-

oountetretl t n the oag,e ae mentxonedl on Page ¿0. rhs causeg
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of thls morüallty are obsctu'o. The fl.rsÈ sanple produeecl

8? fernaLe and 15 nale pupae or a ser-reti.s Êf 0.870' The

Eecond. eampl-e produceô 86 ferm'le and. Iê æle pupae or a

ratlo of 0.860, The average ser-ratlo ef Èùe two sanpJ.es

le 0.865. fhls resuLt ls eontradlctory Ès tbe expected la

the }teht of apparent predlsposttlon 5i È.e naIE to ¡nrasl-
tlen, as Just dlscusseð oB tlre last pege" It tlrus appears

acldltlonally that an as yet uFkgorry-n fectæ, or factors, dlls-

crlmlnateE heavlly agalnst å9g4le Pupae' sl:tee praraeltlsm

ls noü !n operatloa b,ere at aL[. lh;ls ærtallty nqy be pby-

slolqglcal- seakness of straln, or a gæeÈ!.c lethaL nlgþt be

operatlngr or baeterlal or other lnfectloa uay have pro-

duoeü tbe resulting ölscrtmtnation.- Ge:rellrl tnvestlgatlon

te necossary to throw tlght upon tbe guesËlon at tJre ear-

llest oBportunltY.

Cogelgsloqs. -

(1) The llterature concernln8 the s¡ì,;iaratlon of the

. sexes 1n Lepldopterous ancl othe= larvae Ls Tlery

mea8re. Publ,lsbedl reports reg3:tc1ng larval eex-

ratlos are ra3e, only oB.e baT'ir€ been located

(BnAIlIDt f 5?) ln a not readlly sÞtålnab1e Journaf.

Hls methcrls are unknovn to tÞe ¡rilter.

(a) separatlon of the sexeEr of Lzæza of the spnrce

Budwom, has been dlemonstrat'ed-, asd, sex-rs'tloe de-

rlTed, acldl"ng another methoå fcr obtalnlng flrch

ratlos ln thle specles.

(S) Tho elso of tho ru¡Ls gonað z+7Ê¿îe to bs unlfornly

36 itr

I
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about tlrree anô a hålf tlneE the

Iength end two ead, one-hslf, tlmos

femle gonacl, lu
ln wl d,th.

r¡r I

t) l,l
I
I

{4} fhs Iarvel eêx-rs.tlos wourd appear to be more de-

etbable tban elther pupa1 or adult, 1n the l1gþt
ú obJeotlons sihlab a¡lse to GBAH"åffrig (tgg) seles_
tlon of the peak ratlos for pupatlon and, arlult
erü'rgence.

(51 rn coaJrrnctfon wlth pupal and ad,ult sex-ratios,
tùe lervar ratls nrovlfes a mean"s for stuil¡rlng the
sexually seleotlvo operatlon of certaln envlron-
mEntal faotore. The Ëhree ratl0e provlde â. corl-
c¡ete eetluate of tùe speetfle sex-ratro, 1.s., the
ayerago ew¡natlos of tJre stadlal sex-ratl0s,

(6) The sex-ratlo of, 1grr5g pupae eolleeted ia txre

fleLrL rangoû from 0.514 at the outset, to o.z0g at
' tJre conclwlou of the pupaÍæ::eötions..Frou the orl-
glnal oounÈs of, isfllvld,uals of the varlous sexes,

tÀe averags sêx-ratlo for all pupao emmJ necl was

dete¡mlned aE 0.6g9. pupaq rearEd, u¿ci.er lnsectory
cond'ltloas, ?97 ln a[, s]rowerl a slmllar sblft ln
ser-ratlo fron 0.55Ê at the beglnnlng of pupatlon
to 0.64Ê at the enô of the perloür. wlth an aveaage

ratLo for the group of 0.588. tbus lt 1s eertaln
that nale larnae oo pupate ln greater nr¡mbers

thaa rlo fenalle larvae, f.n the early part of, the

BuBatlou pertod,.

(?) The pertoô of emergenoe of Buôworu adults from oor-
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f,fneû puBeà extended f,rom July
1998. pea& energence ooourrod,
foflrg whloh the¡rs waa a. x¡erilced,

aumber of aônl.te eærglng.

(8) sox-retfqF of energlng aûults varledl f¡om o.ILg

lltå to

o¿ Jr¿Iy

decllne

Jtrty Z?th, )

l8th, f,ol-
ln the

.:. r. .ì:: i. .'. llr'ç..if:il i, .l

-E.' &trrÈq w''qn. -ün€ *¿-¡,uæl ¡úrÞrr' räçlotrB gonrJ-rgì, ïrr'rr
tbe appatrent preclfepoeltlon of mre pupae to par-

.asltl6m¡ 'nd t"he apparent fenale strseeptrblllty to
an as yet unknowa mortalfff faotor. Ibls equallz_
etton fo oxprossed, as aB averags egr¡I_Ë_ sex_ratlo
of O. blg.

'â'
â
u

È

t

"1.-'

In thts ufl.nner e pupal sex_retio of, 0.65g was
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f,1ned pupaà exteaded from Jufy tltÀ to July Zrltb.,

I9õ8.. Peek 6aerg6noe oecurred, on July l8th, fol-
IE¡rlng whfoh there was a mrkeô deol:lne ln the

Eumber of, aôulte eærgLng,,

18, Sax-ratfop of, eeerglng aôults varleil fron 0.119

on ÍuJ.y Ltth, to 0.666 on July 37tb, 1958, wltb,

an afefage for all emergerts of 0.515, and. a ratlo

",t the pEak of æergenea of O.õ91. -(vlrle 
CAÄEÅM

rg5). ..,,

' t'. r :

(9) fhe average e€E-ratto d,erlveð f¡on a slmstlon of
tbe arrrllable ð¿ta r,elattn6 to ths sex-ratfos of
''1-,.t'

ell stadtlq - Iarva3, pupaÏ, anê adrr.It - ts 9.605¡

whtsÞ seeng to fnd[loaÈe that the Sr¡rvlvall Poten-

tlaI of f,ens,Les ls sltghtly Þf&er tJran tJrat of
nales. Ths srlter th.erefore û,ssumos. a physlologS-

eal orplanatlon, not ¡Bt deterntnedr FtrobabJ.y

arlslng from tJre slower ðeveloplænt of tbe female

gonadls, fhla ocmstitutes the Îlme Nlohe dlscussod,

ln the Introcluetory Remar}çs.

Eowever, equallzatlon of the sexes y¡oul,ð seeu

to arlse whqr tbe Tlne Nlche faetors confllot wLth

tùre apparent preðlsposttlon of mle pupae to ¡rar-

esltlsm, &d the apparent fenalo zueceptlblllty üo

an as yet unknown mortallt¡r factor. fhle equallz-
atlon 1o expressedl aa an avorage aÊ-u$ sex-ratlo
of 0.515, 

.

In tÌ¡ls m.nnor a pupal sex-raÈlo'of 0.659 was

3rJ
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redtuoeÄ, to an adült ¡atlq of, 0.ãlg.

(10r rt Þüdt se@ that thsse ondltl0ne whleh dlseor¡r_
ege Èhe optfnron êavelolmnt of thE mre wllr tenrl
to affeat t'Tre a@r-ratle stllI mdre ad,vereely,
lrtüh lüe esnseqtænt effeet upoa tåE êeuefty.of
atbaegrænt populatf o'{r lhe appllsatlon of arti-
ff sfer l¡orease of the 

'raradtls P0pulatton wourê
Ee@ æost praetlceble. Tbue f,f parasltos were
ÞÊIü lu long tem eol.È otoragø - tbre arE Lgr?25
prilpae sf türe Budsþüû, n@bers of whlEh &rrÊ p&fa-
sl'tlaedl, rn the goril storago roo*E of ühe Berle_
vtlle peraslte ¡.a¡oratory aÈ the tlns of w¡at*oe
- þnttl fi,etÈ.stuily rsvealå¿ that .t rvaf Se+;
ratl.os. are hleh, arlange¡ne.nte m.rght Þs rnad.e to
bave üre Inrasftes shlpped up to the lnfested. asea
ln tfme to eause * uu*i imbalance, througb ser-
eotr'vs pare'sltlzatloa of nare pupae, whrdr muld
appreorably d.ocrease the ar¡rqbers of fenar.es mated. and.
cousequentty tbe nrmbers of eggs lalrl. ïn ür ls

, 
connectroa lt ls x.mperatlve tbat tho posslble poly-

" ga¡n1ty of the Br¡d.worm be rnvestlgated, for reaaons
dlecusssit elsewÌrere.

(rr¡ rf tJre iastors drscrrmrnatlng so ad,vorsery agalnst
f,enaIe pupas wer¡e aa controlrable as parasltlc mat_
erlar and cor¡rd' be stomð rndefrnltery, then tho
J$,FY.+L s,gx-rqtrq wcmLd neeil to be }o.w to lndleate
t'ho moet ad,vantagoous uee of such rnethode.

.,

ó'r
t-. I

I
I
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0ne ot&'er po'slbler Braetrûal, appllcatlon of the
Ia¡lvajl EBX-rêtro needa re-stating, and that re
lts potàntlal use as an lndlaator of pop.ration
træds, toward,e on away frm epldemlaltl, andt ôue

to puraly lnherent teaêenclea la the spealee
Thls use requrres more deffnlto data on several
polnts, namery, nore krodtectge of sea.onar varla-
tlon ln ra¡val BêE-Batlog themseJ.ves, tho effect
upo¡t tbem of, mvfrornentar faotors, anrl tbe lfke,
as pteeenteã on pags S ac tatrllfoatlons 1 to Z.

4{
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(1) rlsl$
fhe f,ollowfug lnformatlon.was corleotod 1n the

9a¡lllland.s Foreet Roeerv.e dLr¡rfng th,e ¡rerloð ln{llcated, belor.
co-operatlon la the oorleotlons waa obtarnedt tbrrugh, the

generoeLty of offloers of th,e Maaltoba Forest serrj.oe end of
the I[.F.C.T.S. .CamBe Noe. I æô III.

. 
lIbe oÞJeota fon whlah these ðata. ¡rere oolleotedl

roro seeeutrå,lly üw.ofold; tho eruolôatlon of ' t&e'numþers of
cgg8 per ¡[a$e þelng talü, oa tha averagê, üurlng tbe seaaon

t9S8¡ anð tb,e lnol,rlencE of, egg pataettism ürrlng tbe sân6

¡nrloü. Mfnor psfnts are ètsEuseeél ln tbe fo].lowlng BÊgos

as they atLse.

.For the noet part 
. the fenale lays 6ggs on the

aüa¡141. mr¡daçee of, llvtng, mature need[].es. Itr a fes un-

u¡t¡al lnetar¿ces egg nasËes wetre founå lald other than on the

aûaxlaL eurfaoe of ¡natwe needllse. Oacaslona1ly an egg ¡üass

¡ould be f,ound tatd abaxtal.Iy, or eclgewlse, or þoth surfaces

of the same needlle nlght be plaetered wlth eggs. Thfs lat-
tor lnetanoe ¡nsd,e the masses very consplcuous. Ia one ea,se

er egg lnqÐs was looatecl uBon a complotely dead fasolcle..
Å very f,ew were for¡nð lqld on ahorter, fmaturo needtlee and

Ëe oooaslonal one was founô upon f,ascleles aa yet ürrêx-

ÞandEdl to eny extent. Tho followtng tsbte ùo¡rs the dfstrl-
butlon of egg messee from old. anü from vory young fesololes,
ühoeen at ranûom ln the fleld frcm the Top, Mld.ôle, and

Sotton thtrriÉ of tho orowne of freehly f,el.led treee. (suoh
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gf€os Eers ohosen by otriklng tbe bolo w!.th an axo to dle-

tulb ths adultB on t&e follage, those traee harborlng the

rort notbs belng selected. )

l$r¡nber of, Fasaleles
01S Seeglee Sew Neeclles

Funbg,f- of Es+ Maes-Ë

01d .Neerlles l{ew NeeF.les

¿'[76 ¡6se

4"¿

f0P

EPDËE

Btlt0u j5e8
661Ë

iæ

t85e 1e6

2,

a

I866
ffi

gI0s
ræ

Íbèse f,l.gures rroultl geem, to tnd.taate tlrat oYtpoel.

0tt¿

tlou upoa new:8Fósth st¡st bo vesY

for tåe sliler gxouth the ratf'o of

¡s l:15P2.6, '.

fnl?equeut ln
egg masseE to

tü.e f,lold,
f,asalcles la

t11) Ffelð Collect3o4e -
EggmElssegrÍêreloeatetll.nthef,lel"dupolrtrees

rhonlng tJre greatest response of, tbe aitulÈs when the bole of

the tree. was Ettruck wf.th aa axer âE nentloneô aboVe' Trees

lo selectetl wsre folleô and trtmnieèr the branshes then ba*

tag eonvenl,ently $rb&l1.ldeô. Tbe prooedr¡re thenoe wae to

ür8rû,1n8 gye_rv fasclale to note and esLleet any 
"gþ 

**"* 
,

&loh Elelt be founå attached' In thle nannar 11 treeø'

Rsgtng tn helght f,rom Iså ft. to S? ft., rvere seleoteê'

?te nesEea colleotect 1n tTrs Topr ¡l1ôdle, ed Bottom thirtlE

ef the tree wero øegregatedl, anù were f\uther eubð1vlûeû ln-

Èu Psraattlzsdl (by Trfchtgre¡Ens. nnlnutr¡n) I andl Unparaslttzect'

{sse Plate TIrI} . Ths folJ'o'af'rrg tsble preaents thø data eo

êbtalued 
¡ -
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Ptd. Unnrd.
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-?Ã
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'P;ã

29

14
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Datg

JEIY ¿0

2L

?2

æ

25

9,6/?rt

TqtaI

s1

4d!

lle
105

¿91

t&

4i\:'

2

I
I
1

9

I
4î'
IO

&
116

..4

I
-

I
t9
gg

s

æ

46

69

zLS

456

â

I

a?,9 $4 8t4 t g8a 1gs0Ê_ 

-
Total Mglsses ÐLgtrlbutlon ¿ #.&

fop- ;....err.,|.-';i.;-.r....¡.... 8Sg l?.5
þ Parasltizgtl .rr..i +.....r 4;L4ft
:l .

ltltlôlE .o...r.¡¡...t...rrorD..r 8gg 65.Ê
# Paxasltlzgd. ., r....,.. ].. ËrZ4

Botto¡g, rc....r....r.....r¡..Dr. ãeg Ll .E
'É Pafagltlzgå .r,.rr.o.,.r. g.&W

EeteÌ" Farasttfzatlon e . ....¡.5ãO 4.51ø::

-t

Fron th.e aolleetlons mad,æ above, I.6L nomal egg

&ÊBses werÊ Examl.ned for the nr¡nber,of eggs each eontalneil.
fhose wer€ seleoted at randlom, anü at dllfferent €atçs anô

tùns t&sre ts observed to be an lnequarrty r.n tbe number

¡ountocl from the Mf.dtd,la thl¡dt of the cronm ïog1on. Eoweve¡,
thls le not tbouebÈ to be slgnlfL cant ln r¡tow of tbe

Feetor aÈouracy a r.erger number of eounts rcutê be expeeted
Èo 61t". Thr followlng tablee present the varlatlonu ln
ã@bers of egge per nå,ss ln the Topn trtLådte, anü Bottou
thtrd,s of the Gror.1å-li-

É
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rOP ÍtrIND Otr ÖROrrN

&"

EÉ¡c ldagg No.

-

l.
â,
E.
4"
ã.
6.l.
9.
9.

I0.
ll.
la.
fË..
14,

-tF*
lê.å?. :lg.
Ig.

No. E¡¿qg* FFg_!&es $_o.

a0,
8tr,
ga..
P'9.
P4.
gE.
2ø,
Èî'.
89.
gg. ,

$0.
ã1.
ga.
gg,
$4.,
EE.
ä$,
gl..
$8.

N_o..Fgge

40,
gû
9g
B4l
?a
gs
40
6ä
LT
ds
?8.
Ð5
?a

I0s
ffi
5s
9t
s8
55

4g
F6

109
F8
00
Etr
õ8
ã8
g6
g6
Ð9
8A
?0
6õ
Ê9
F{
?s
6S
6S

It4$

Total No. Eg6 Masses exanlnÊå t. 1.. Sg
lotal No. Eggs countedL r....lr.ùr.r PAgg

Average No.Eggs / ¡tass ..... r. 58.9

t09.4

8s$9
To-
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Sgs ,Mppp. $ro,

1.
2,
ä.
4r'
S.
0.
?,
8..
Ð.

I0"
1¡..
la.. 
tr'F'' '

1.4.
I'F.
LÕr
Trl.
I8,
åS.' 89,Ê1. :

Ê4,
ag.
?,4.
P$.
46.
?,Y,

Egg !üaea $.q.

24.
â9.', $0,
SL.
gÊ'..
gg..
94,
gõ.
5ê..
6?.
E8r
Sg,
4S.
41.
ÈÊ'#.
rû4;
ê6¡
*Ê,, 4?.
{€.
49.. $0,
õ1.
5A.
õõ.
F4.

S[o.EeÃg*
õ8
4ü
6rlqI
ã

46
6õ
g9
õv
SI
40
al
ES
€g
7L
sg
ñü
51
Ês
70
v6
80
62

106
69
&?
s8

4or .Feæ,

ç
gE
{Ht
4S
ãä
ô0
1A
8g
ïtr
4T
rs
Fq
80
9õ
OT
1ñ

år¡t
Bg
*Ê
48
#r
1ã.98
1é
gT
90
46

L6ã6

Tgtal ISo. EgE }]laeseg oxauj.n€d.... .. S4
Toteå IIo. FggE çounted..,ir.r,..i.r $åte
Avera6e No. Egge / Mass r.r.Q. õ9.5

EÊI8
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IgErou rErnD oF caoirr¡s

Ì{o¡EggE
2â
8â
4ç
sð
$g
BS
7a
6t
60
gÊ
68{r
8rr
8ú
ã8
80
þr
ã8
88
æ

to**

81.
P,2¿
85.
E&,
8ã¡
â6.-
87¡
88¡
E9¡
SO¡
9L¡
88:
$üs
$4.,
E5¡
9€¡
67¿
$s,
*r:

81
56
7s
41'79
rv
98
56
6Ê
89
Ð9
s0
.4e

Y4L:, ?ñ
g1

los
6g
4l

Iùo,¡ Eggs

fr¡
S¡
ñ¡
4,
Ë¿
S¿
Ti
8¿
8¡

19.lI¡
TP¡
IS¡
14r
I,Ð¡
16¿
I7¿
tE¡le;
å0;.:

:

.

ïptal ffo. Eg6 &Iessee ôxa¡nLrt€d..¡rrrr ãgTctel I{o, Egg* cou*ted.....rrr:ö).. , pÊllg
-averago lvo. Eg6s ,/ Maas 

W r. r r r. 56..ê

rir*r+râ
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tfsble goutfôl

ffr tÁssq-É f..,Efißg Egp SpeF # #.. Ffifrg ryßfi.&,sg # d$s,qs
l8X.
LEE'-
Lag.
L?'4,
lg$.
186+
LÈT.
l.8€lr
LZg,
l$0'
lãL.
lS8*
l9$.
1S4.
1,5ä.
tS6.
ts?c
1Ð9,
ulg.
l4{1.
lißl3
l4å*
l4$.
144.
146"
146.
147,
I4A"
I4Ê.,
150.
lsl"
lsa.
l5$.
lg4"
lõñ,
lã6.
ls?.
1õg*
lss.
lß0.

61
s6
öT
8$
?s

Irü
s0
EO
es
e4
4:t
st
w

,Fr
g.i[
s8
if,,*

, *? .,,lê'
,4S
ffi
Ffi'ffi
F?
$ê
Ðe
6$
$1
I

ð9
4s

I0{
4$
g4
g8
80
õ0
9t
s8

**ff
Êt?e

16I
IÞ9.
165.
164,
169",

,16S,
, åé1.,

1S8e,
16ã.,
119.,
I?r,lf¿.
l?s*
lm*
å?ã*
f?s*
L?T t., lrs*
I?Ë.
flg$.
lË1.
fgfl"
åffi,
ås*"
ISË.
lÊ4"
¡.8f .
I8&¡
IBÞ.
190*
TâT.
låË.
l0$.
f,f'4,
Igfl"
Is$.
l9?.
lgg.
I.99.
$üO*

5ü
&4
g7
7S
õË

t0r
&rt
ffi
?I
?8
8Ë

101
ffi
s4
ås
4S
Ërß
s*
8fi
*$
6$

,g&
6ú
Eg
r&
6S
Ët
ü3
õ?
&T
ö6
Þå
B$'
êg
äs
þt
4ü
äÊ
$6
SI

Êsl.
B0år
ê0S.
&04'
$0Ð.
Ê0ö.
F.S?.
Ê09.
E$*,
B¿0.
åx.l,
aLz,
ÊlÐr
&14,glE-
91,6.
ÈL?,
ßIg,
¿lÐ,
ÊÊ0,
ÊBår
&Ëg*
ÊËs.
?"9&,
ßËs.
Èfrû.
Éå?,
åg&,' Êgü.
s$0.' güI.
ägg*
ßfi$ |gg4.
g$þ.

es
g6
85
á?

'42
6e
go
4[Ê
7$
g6
e0
?û
4lgt
Ês
8?
6t&
4ú
{g
4ü
l,Ê
61
?fl
88
l4
7&

l0õ
$L
76
Ês
s8
48
fl,e
88

t?87êÊ8ð

tsçtall No. Egg ]tessou 6:re$lneô..".. gS6
Totat Ì{o, Egp;B ËcnrBt€&...ir.rrr.r. ISr00g
ÀTere68 I$o * Ë6gs f MesÊ

{see ç¡Eph r overleef,)

&ks trr" 56.g
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$aÂ'PE r, 
-

;, No. of Egge Þ@r tr{as' by crtrsaea, refer' to the
nu¡nberg of egge aotr¡ejlly eounteå.

. , j Hu. of ü[assea, phowa the Runþer of ¡uaesêÊ glv_
lng rlse to these ogge.

j;,
, ',, : rbe graph thereforo oxprçseeE tho f,regue,ncl ôle-':

trlbutfon of nunberg of gggs r,n proportloa to nunÞer of
Ds,68eg çontalung tlren ,n **r, peôLrm or largE numborÉ.

l

. rhe graph rllr¡stratee that t&E mean rs approxå-
nately 6õ eggs per uass, a f,lgrrs whfctr lE fn olose aocord,
wlth ürat calculatedt frsu the Brecair.lng data (ss.g). The
ou¡TB thw has sl"gnfftoance a.s al¡ lnd.taatlon of frequenoy

'ltetrlbutton. The s¡narr.est nâ,BE eontalned, oae ôggr th,e
largest coutalneö 160 eggs.
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Froa tbe pata'ltlzed øgB masse' avallab'o , 49
sere seleotôd for exanÍnat1'n, the number of nôrx.ar eggs
ln t'he mEsE belng noted ae lrell a8 the parasltl zed. egge
lneludedL. Thø eeconpanylng plate VIII. illuetrates, from
left to rl'ght, a Nomar egg nassr âïr egg na's wxth 50s
parasltlzatfoa anð another nass wttb LOùfr parasltlzatlo¿
of the 6ggF. flhe folJowfnà fler¡res seBresent the ff,Eå_
lngs¡-

N0., Egge
ln Mass

%

9e:igg
,'98

4$
4r

, 
"?S?9

,, fÍ6
58
v6
48
46
8g
49
gT
40
$5
gg
94
g?

u.0
68
50
54
80
78
60
s6
68
sr
8¿
v&
7S
?8
$t
{{

5,i'li

Pafasltizeô
Eqe SF.Ês $q.

l'.8.
:::r . .. :.'.r Ela 

. ,,1). -. .

{.'S.
6.
?.
8. ";t'8,

10.
lL.
18;
Ig,
14.
15.
Tõ.
l?.
Ig.
xg.
Êo.
aL.
2A.
Ê9.
P4.
gs.
46.
a:v.
Bg.
8Ð.
50.
51.
gÊ.
sõ.
s4.
ss
86.

No. Eggs
Ðarasltlzed.

I,t.,' I
¿
u

L4.: E0l
tõ
5l
70
PL
t0
õ8
46
gg
4

5g
4s
4ü
T4

I05
56
s1
61&,sr
10
4ô
T7,g
2t

7
71
t0
a&
ö1"4S
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lTab1e C.ont rð)

Paraelt Lzaô.
r;És 4BqB tüg.

g?.
, õ8.

sg.
40,
41.
4þ,
49.
&.
46.
46.
47'-
48,
49r

{o. Eggarn ¡{a,sg

l6
9?
98

6
,14

9Ê
.åt.
E&
6ã
90
9e
t9
6E

*Nû. Eggs
¡araaitl zed,

16
4

gã
g
&

4Ê
4

E4
26
l0
,õ
t0

õ
*9,.. grgB

Ilee

lbee,e Bo¡Êpar'Eong woutat Be@ to f¡rdloateof co¡rereuoa berneea eú.ze ;;;;;;ï*""
altlzatloa of, B6g ma6s r Th'e le ltlustrated by tbeularlty 

.of the eurve on Graph, ,r, 
-lä"r.

ths pereentage paraslÈl,zatfon Ía, for the&8's869 
3

t18s
BTg.ã

a lack
of pare-

lrtreg-

49

4100: g7''L%

r* wf'tx' be obserryeô that rn only Þ eases Eex€ eggEåssof, of the boat coülpletely ¡nraoltlzed, ghes" were Nos.10, e4, g$, $F andl 44,'åndi it fe obvfoue that no rolatlon_ahlB e¡tsts betweo[ these u
tboy ooot"ro: 

- 
;***;;, iJ--_, iïi_"iïî;: ;ff.
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.

f_ïrts graph &osç tüe Eost egga Þy
SwÞera'ef S6g9 trlÐn nasg oB täc horfzo¡tal
*rCFr and nu&bors of nåBsee of eaeh elags par_
asltlzsû,,oq tÀs rertfEal axla,

She graph lflustrates the apparent. -:versatlttty of t&e Êgg Barastte tn i,tE chofee
of, host re,terlalr fro¡r tÏ¡e standBotnt of nr¡s_l
erleaL ogg coatæt of such m,terla}.



f{ *.i'
7t?, ,

l.

OE.á.PE TTT

. ; 
, fhls g¡ra¡¡h ebowp tbe sunber of eggs

¡nrealt tu?ã Ln thç bost sgg lmsses, comtrxareü,
l:

nlth tùo amÞErs of evallaÞlq eggg ln tbe

EÊBSBET

It. l.g çeen feaË yery }lttls oo¡rpl"ete

parasltåøatlon af hoet egg masseg oeours, mð

that the noet fav'oused masses fatl in ths

çlasses wlth botweq 50 - g6 egge I¡atr Eraßs.
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t{o ôata le ayail,able ooncerning the btoLogy of

. Ílrldhograroa sp, lnf,estlng tho gggs of the spruce Buduo:m,

exoept tbe fnclüence of su& Barasltlzatlon.

Attenpts to oarry Ðuitmrm eggs over at 4Z d.egreee

F., untll adl,r¡lt Trlohograunlcls had, ener6ed, were wlthout
sucoess. 'lflhÈ lcasps mæsð ralll&ly anil exoltably over the

surfeae of, the egg lrÊ,Bsegn ooeaslonally pausing, but no

atga of ofther ovlporltlon uor feeðXne at prureturo boles

ras obeetrved. xt ls üdre thå$ llkoty that gulte deft¿ite
oonûXtfong of ths eurltoureut muet be favourabl-E for tbese

reqøntty @r6eû uaepu ts f,nfegt otþor F6gF of, üre Buðwotrm,

lf tntleEil tJrey do so at all.

|tble ¡noblem 1o coloplloateù because there lE a

Breat probablltty ef tfiose rnlsubE ogg-parasf,tes bavlng a

aerfeE of slternate 6nd. season€.I" hoete. llhe egg stage of
tJae Ê1nl,e6 Bud,wom ls yefy short - &,ppFoxlmatsly g ûayo,

ancl one caanot assurne tJre wasp to bo speclfte to the Bud-

wom, develoBfng ln the short perlod, of, about I clays and

fnaotlve the reat of t&e su@rrer s6agon. .But a serles of
ool.Lestert eggs of Cocelnelllôe, Aphld.e , Lo6pers, etr. !6-
vealeô but onp l,nsÈanae of, egg paraoltlem, tn eggo of, a

Loopor of undetermlneô s¡leeleo,

Whlle tbe total populatlon of TrlchogrannnLdE woulü

appear enell, $.OVo parasitiaatlon ln Ê5!9?S eggs, the

Spruee Budunm may bo ono of the Iq es frequently oeleoteû

hoEte. The problom uoulô bo best prrrsued. a.s an lsolateå en-

tlty¡ êr¡o to tho large amount of rearlngs nsceesary for



cluoldatfdn.
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D.¿\TA

lol.l ltrrnÞer of Maeses Htürot'! Nu,oü; ef.!ta;ã;; ;ï;å iåiffiirTågå å#r :::;::oranü Total ¡üræuér Maã"ää "tr notn oxeralued,a¡rt countedl ...,r,, r ..,.. . ::.::::^examl¡a.aa r órt ar aaa. Ò ora I ö.ar.. I

fotal l{umber T:y¡},Tggs cotntert .,..o..rotat I'Ir¡nber ra¡asrträãã ñåg" eoupt*û ,. :::;, :;;:::orand' fotar lÍr¡nber counted, eggs o,, Botb ora,s8e6...,

966
49

4Iä

Hoan SruÞen Eggg ,/ Uase rlll¡+¡.¡lttaçlaal

Ez rvggI,Ig6
ag,975

:tú---

ã7,r1

lvsmgÊ 
¡tÏubFr ¡tornal Egee l lu.*" ffigg, ,,,., . r r * 60.0

:::*" 
Nr¡uber Eees / parastrt.zeü *"3ufu .....: 6E.l.Average rÍr¡mÞer paraeltlaeû 

Egg a. / naraurffi-auass 
*Sg 

.....:';;;;:;ï:. r r... i i r. r r r.....r.. r r, r r ga,a

É peraslttzation g 4g nnaesgsr. f,nvolvlng BI9Besser.of which t1s6,iäräïu"*åi[îåãä'.ËEg x r00.,., s?.r

f-!=aq*rzarror^gr 4r5 nasÍTr, r"oorffi;,;;; 
' ' '

08ss of whroh ueç-w'õã äåu*rirããii--iieg_ :('f.00,.. 4.9ÊF':Ð'FA -'çrrr
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(111) fngestery -
Á. ObJeot of, Erryerfuænt.

Thr.s erper{.reat was e et up to eolreot ûata r€ra-
tlve to &s arrnbar of êg6 naËses a femre wour,dl lay on the
ayorage. f'tom thege egg rm,Eseg the nrmbor of, ogga per n.8.s8

oould. be oounted. and. tbe total nunber of eggs, together
wlth the averag' aumbor of, eggE per fer,ore, ln captfvltvr
obtaluetl.

:

S, rúethÞüg h¡rleyert.

sfxty-foËr f,emle E Fer6 sodtneô rsitb sã males in
scrçer. ¡rfiq aytiaôerg ene,loolrg freeh-set twlgs of, .ïack
Pf'ne, lrrusttrateû. oa plate yrr, photê I{o. l, overreaf,. l}q
sctreøn cy],laf,erê ars äeea os tihe be¡rsh. The eüülts heit
Þeen reaved frou larvae fn surver cans- fn the i.nseatary,
the ueual æthod of provf.d,lng a twlg of host set ia sanê
belng employeû. lhts egufpreat ås lr.rustratod i¡r Fhoto No.
A) cmerleaf,

S. ReEults oþtalned.

the followtrg tabl.e reproseats tbe elloeatio¡r and,

d,f.strlbutlon of these adulte, È.be ntrnber- of egg &asËes de-
poslted., the nr¡mber of eggË pêr masg - $G.xfmum, nLnimurn,

aucl average - and thE Bvotrago nr.r¡uber of egg magseË per f,s-
rna],e.

,.,1(l
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Lot
ryå
L.

trlo. $[o.

[e$eJ..ee Ugg,seÊ.

&?

22

1L sÊ

18-56i total
A8O; 4V.40

l-48¡ total
5L?¡-av.lõ.6

å;9i'"lTåi1o'
1-64¡ total
el]' ¡ &rÍ. (5f )

e6.16

6-49 ¡ tota'L
559¡ av.E5.6I

â-?0 r tota!.
ég*; 

' ev.5E.5?

håi'.Ïiåäln
1-6¡ tstal
6?i 

- av- 5.5S

MasgEg

l/4, E9' 1.75

$?,fV, " 6.0

2\/',1, o 9.14

hfr/t]-, " z -g

No.
Maløs

4

v

t

rã

15

n

il

Ë

[4

0.

Q.

R.

F. TA

!.õ

221s,

19/8,

15/ã,

[ê/4,

5.66

Z.g'l

a 5.0

n 4.0

64 TTS

rnsofat as tbers ïrs1,g only 55 rneles employedt, lt ts

atpresentuegessef,ytÖasÊumetÏratonlytþatnunberoff,e-
nn}e8l[êrglntolveütnaotr¡alovlposltlon,bEoeugenoðata
tsavaltabletolndlleatepolygsfilrfnt,}remaleoftJrlsgp6-
sl6s. 0r t&1s þasls¡ l.o. 1 ss mles, the foLlowlng flgures

sr¡marÈae tlre table Juet presonteå;-

Probable number of mteil females 'tr"' 5ã

lotal number of egg¡aå'sses lalû 't'a'" 180

Total noun*r of 
"ãg" 

tafå "rtt"orrt't SgAe

i"iËååî-îi:î:.:T9.T::::. ., .. .'l' "' ..' s'18

Average nruqneo"å*Uu / ness 'r"rtr)f "r 8a'4

Average nrrmhgs sgsg / f,emale 'r"'Ò"rr 7L'&
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Loweat nuuûbâr @ggB / -nag|..r...r.,r... 1.0
El6heet atmber egg6 / tøseú . r. ?.... r,. . ZI.O

but on the ollf, needleg.

rBar tlre top of twlga provld,ed,

.â.t Hewk Lake, 0atarf.o, ån the };gg,Í

ualee ln eonfllreaent lalð aa a?€trage of 5L0

arêrage of 4.? per f,emale.

gea,soa, 66 fe-
egg nå888S, An

{fv} ülscetrl+Yreou$ *

Íhê fol.lwtng ülsaqeEion govers a faw gênerêr ob-
serrratf,ons tIÊd,s üUrlng tho batcblne of, Fgúwors. larvas f,rou

ì
the egg

rlre ftrst l.arqal energeno * rro* Êggs kept fE, con-
tLne¡rent ra ure raboratory ooftrrreû on tha Batb of, Jrrly,
19gg. Theee B,gB ¡rnsses were obeerveû r¡der the blnocular
ulsroeeope and. tho p¡qëess of hatc.hlng noted,. The ycr¡ng

ranra, f,n ovo, begfns a rhythrnJo twtettng of ntE boðy, brtng-
fng th6 head d,lreett y undæ tbq centrer portlon of the shelr.
xt Þegins !c out a eresoentto pfeoe of tJre ùell aïray, work,
fng eysteni.ceJ"ly aÞound. the sbell. Ehfe euttf.ng ls ûone by
ths aâ,nfllbles anrl, fre ttre fr¿vorved ln suttlng tbls openlng

ls qrttte varj.eblo. sone laffiae observed resteal at lnter-
vqlg. Ia vj.gouåcu,6 sppeÊrlng larva ttre tfne teken to energe

sa6 approxl":nstçIy 4 ¡nlnuses, üreoe larvae lnnnocuqtely bs-
gfnning a weevlng notåon wlth the f,ore ¡rart of, the body ae

thougb eeeklng e ðeffnfte etx.murue, thenoe explori.ng ov6s

L t,l
Iil
)
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thg Þuffaoe of the égg ffiËð and neo,Lle e¡¡d. flnally the lab-

oratcry tab1e. Before d,oeorlb1n6 thesø hablts ftrrther tt
1a to be notod. that aor@ la¡vae only emergo f,rcm the shel.L

to the Extent of ebout one balf thelr Lengtb andl eeem ln-
eapable of advanclng fr¡rther, fble nfgbt be dhre to f.uher-

ent }ack of Vlgor¡r * the J¿rvae erhlblttng thle tenûeney

at:e usually very ma-11. fhl.s lack of aotLvlty wouLd rend.er

tLeu more sueeepttble to tbe attacks of predators eucb. aE

Soeeluelllð anð úbrysoBlå l,arvae, vhlch are npt uneolmon

on the 'follage of Jc,ck Pl.ne. Aetlve larvae woelü be ablo

to itrop on thefr stlken tJrreads

ftô nomaå, aettYe lgrvae msre about restlesslÍr

anit f.n t&e laboratory í,f, they çeule to a ürop sueh ae the

6dge of the table they deeoæå Sreu sllken threade. the

û,Verage prfnary desgent¡ {.e.¡ tùrs length of tbe stLk tbey

Iet EUÈ before the fLrst r$st, Xs aþout four lnebee. ThÍs

te Þaserl upo& seyeral seotre obEerratLons ¡sado dtfle colJ"eet-

lng eueh larvaE into preaelgaÈlve. If thç larral mouth-

¡nrts are approaehed ïvlth a ponell or dleseetlrg needle

wt¡tle tha laffia fs at tbo 9¡3il of lts prtuary doeeeut' Xt

will break away fron Lte ftfst t&.reacl anð deeoenü from

another whloh tt Ettaqhea to tl16 dtEturblng obJeot anð elon-

gateø by paosfng sltk through lta mouthparte. In thle il1811-

ner f.t wl].I desqer'¿È anotbEr B-5 lpches. Eere tt paueee

agetn, auå a repetttlon cf t&.s abovo proeae3ure w|ll produoo

a elmålâtr rasponss upon th+a part of ths lema, töe adÔf-

ttonel thrçad befng only appro¡Cmto1y I lneh Ín lengtb'

fho }arvaç then appoåg to be e5lraueted and. f,alt. 'À few fal'I
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lmeülately t"hey aro ôtsturbed.

-
' A Buffiey of the avallable llterature rrlth regard,

seyeral. polnteovlpoeftlon ta the sBruoe þuôworm ¡eveal.e
fmBortanc e .

Îrre average nrrmbq" of agge per uâËe wourd not only
a,ppeBr r€ry varlablq, but Ì[Þrltd. tend, to l¿dll0ato that the
.laok Plne varSety qf, tt¡e s¡¡nraç pudworm possqsses s4 6gg
oapaeity *ltet t"a unxkeüItr hlghes tba& the Spnrse*Balssrt
rarlêty. fhus P,A"CEAFE { tg0}, t0fÍ.$rNsüI{ ( rlg}r F;trïfi,S0S {,gg¡
aEð üHAMBEaS ( rssl glvq the hfÊþø6t ntmbetr of eggn f,ound ån
gny mess Bs thrrty. Íþg ratüer authsr üefÍnltery df.Eil.n-
gulehee ürese tr¡o ve,rl.Ettesn baeed, aot only oa thelr hoet
plants but axss upÐn månar colcur dif,ferr¡noÐË. Ðespfte hle
reeognltfon of theee raråetlec he hes elther founû s0 eggÊ
to þe the mnxl¡nru number, or what íg nore probable o haÊ a^ç_

ceptef, ttru x.{p{t set by prevrous v¡orkers. Drscuseren eent-
erlng abcnt the coroul' \¡Erleties wlll be nore fully dealt
wl th zubsequentl.y.

Evan lower everago numbere of esg$ per ¡r¡åss than ã0
ere r6porte4 by GrgsoN (ra5). Be gtatea that Eoürltl anfl
tsairf,, tn unpubl-f.shed, üepart:ne:¡.tar marrusorfpt, recor&ed that
gõ ssg u*rss€g total"te<T 4ss egge, en, avËrage of 18.6 eggß per
ü&,Ë¡8. He ql"eo repo:rte that G.g. sanüers ln lgl"t examf.nedt

184 çe€ sasgðs, oø,tarnrng gr0g4 e$ge¡ ar Ê,f€rage of rl 6ggs
petr m&Fgr FLelü aorl.eotxong me,ùe at Manlwakf , Ontarloe oon-

to

of
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agoord.lng to
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tsggsr Õr en av€rage of, L2"8 eggs pog nens' 
;

Glþson. Í'he largeøt nasg contalneÔ 25 egg6'

rhebtalxeslaveragefouldlntheJ.lteraturø19

6f.Ven by GR/E¡]I (rs$), &,s 45. Í'lrfs sas obtalneü fs Mteu*

lgan on the ¡ûarquettg Forest, hrr GRÁg.å,¡l ðoes n'ot mentlon

the extent of, the observ¿tlons fmn whåcb thls f¿vêrage

ve$ ðer1yed.. "å.n averagç olosely apprtoELnatJ.ng tha one of

Glìaha.:n Tras obtatneô by R.R. IfiJEUNE and the wrfter ln tbe

IÐ5Í Éce,so¡x at E*nlr Lakel Ontario' Thls areragç'wag 45'9

FggÊI pg¡r nass, ðÈrl'veû ffoE a f,lolå eolleetlon of 6ås

ssFsegøanrprlslngã4n08ãaggø'$[odatafrg¡ÛthlEålea

fgÍl 195s 1g avall.a}le, f,oe Qe@æarlËÖn' H'owever, üurl@

thE 19&7 season l.u tbe $endllanûÈ FÓ!]est BeEErYe Ê1ã masseE

wBrâ oolLeoteå, anü upon eou$tf'ng thÉ €ggÉ a total of

111400 $eË Ëqåcheü.r €ÍVtng aË average of S5'S eggs per IIIass'

Tirue ln Sout;h-Eaetern ManitoÞa the higþest alrerage nr¡nbar

of eg$É pep ûjåâs ap¡lears to Tnvo been reaorôe$' {bis 195?

averÊgs lrae been fotnd to bç exeeeilËð by that obtalned ln

lg$$, whenn as lndleeteü fn the data aboT€o 4IS naeses eom-

prf.eecl Êst9?5 eggs' 0r 8]l aYeraBe of lT'? eggs pe3 maßg.

Egg naøses exhibttl"ug Ï1o parasltlzeil 6ggs wtrateoevetr them-

aelges averagef, Û0.0 eggg, f,or SSS egg masses oomprlsfng

2}'9?sesgg.Thegeoon¡nrfaÞngrbetweensouthEagtern

üanltpþa anÈ Nerth lYoeteru Ontarlot sre very f.nterestång'

ÞutÊsyetlnex¡:;)"1oab].g.IlnfortunatelythBweatbgrd'ats
from the two asoas bee not yet þeen vmrEed" up, hUt the

¡uost notLoeanLe ôlffefenees hetween üe two &rea9 êF6 r€-

tateð to molatüFor the saudlland,e and surror¡n'd'xng areas

I

1

i

I
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aro oxceasfve}y d:rÍ, legE t,han foru lnohee of raln fa}llng

ôr¡rlng the tgss ts€a8on. fbe North llieetorn ontatlo area 1e

on ths other hanil notedt f,or thø f reguency anð abund"anoe of

are also cb'araeter-f'tg ralnfall. Efeþ reJ'atlve bunXdltles

tgtlg of tbe treg1on. so mtrcb for ths reteorologloaL sltue'-

tl'on,asyettoolndeflnåtetopolnttoaoycono].uefonÉ.
|Fhe uoEt pronlsln8 zuggestlon, 1f, moro spoculatlve, arlees

frsü tbe facù that tbe lsf,estatton 1n the $and'Llands le

sonouùat olèer thÊrf tbat ln lrlorth I'leetetru OntatrJ'o' (ÐUNN'

{106)}, Tbte ntgbt coneelrrably ladlleate a lrery vl8oll¡'ous

buåwoeupapulatlonlatheforæeraree,whlcbwlllsubstðe

'flrstanôtheprogr6seofgeaeraletl,bslêenoewl}Ltakea
south-easterly trend. Ío eetabush thls polnt 1t woulð

therefore tseom of tþe utmost tmportance tb'at largo nr¡nberË

ofeggmaseegbeeollecteüfronas?4qnyxnfested,ar€asas
pose!.b}e, ln Saekatchevrano Manl'toba and' Nætb fiestern
-ootu'ro,ll1ordertoeluciôatethefocwofth6generaS,ln-

fegtetxon baeed upÖn tbe relatJ.vo nu¡nbers of eggs per mass'

lblsty?eofstud'ycoulðrLnthewritertaoBlnlon'beeN-
tendod to at.I e,f,eaE tn whloh Eudworn aatfvlty l's EeYeIø; oo.

operatlvoexchangeoflnforoatlontbusobtalne&nlghtBrovo
verylnûJ.cattvetneva].uatlrrgtbeetatueofthevartougls-
fostatlone. Iôeally, sttoh a program shoulå be repeated

oveËanr¡mberofaeaeonore¡rdbesupplwentedlbysex-rat!'o

lnfonm,atlos and meteoroLogf sal ðata'

wtthregarôtc¡tbemaxl'nunnu¡rberofeggsovl-

Boelteåbyany6lvoufemale,ofbyf,enaì.e*out}reavoreê€l
}lttl.elmlcnor¡¡r.GIB$0N(o'eg}reporteTothl].LendBalrü
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founil ons fenele rald 160 egge¡ end, that rgR¡IÂLD stated a
sirl8lø femaLe rnay Lay as nony ae Iâ5 eggs. Tothi1l,
GLbson etatee, estlæ,ted fmalea woutd, lay an Lverage of
150 egge. GnAE/tM (tg5l reports g16, rem,rklng, ,rthfÉ ls
an, uEusuatly large nunber æd Brobably represents the f€-
pult of exeellent, al.tbougÞ perhaps aot perfeet euvtronroent_
aI sondftfons.u

Tbo forlowlng tabr,e trecorûs dtata d,erlved, by tho
rrlter frou the d[gseütlon of srgþteen fenale Brd.worm mothg.
EhE wodE mas very tod,Lous aüê tlne dtrt not permtt tbe ex-
panrlon of tàls åata, whtch wr¡lû appear d.eslrable¡-

{il1

Fg,gal=

T.
à.
l7L¡a
4.
õ,
6.
7.
8.
9.

À[o.Esns..4-.--...#.-

Ês0
a4
4B

840
16?
t?6
t$4
Ê7S
aE8

869
858
st0
¿00
865
e05

, 5tg
sl7
456

F.e+alg .Fo.EËqg

lCI.
11,
M,
ls.
14.
15.
1.6.
1?.
I8.

thls ls s¡, avera€€

Iowest number found wae 4È,

18. 4åss
æ

of ¿95.1 ogËs per fenale. fhe
tbe blgþest õl_9.

"å'seunlng eaoh feunal"e werq to aotualty ray thlg
everage numþer of eggsr, Rrxê ûlvldj-ng thls nuø,ber by the
av€rage number of eggs p6r rns.sÉ ae founð tn the de,ta above
(õ2.7), e theoreticar e.verago nr¡¡¡,ber of ogg mersssË latð
pe:r fenrrle Xs founit to be ,l ,3. It wj,tl. be noted fron the
rnaeotary egg data reoorded, on page g that sn åvetrage of
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4.7 naes€Ë per fenare cþtalned clurlng the Lgõ? season at
Hawk lake, rù1Le durtng tho Eeason of lgãB fn the sandl-
landla the average.was $.I8" Ílhe latter average ls Gor!,pâ,r-

aþLe hera to tbe theorotlcú, slnoe all data wer€ reoord.ed.

from naterlal collected 1n the sanill.Land,s Foreet Reeelve.

The d,lff,erence between e, theoreticar average nunber of
rragseg oî 7,3, and, an aetua.l onç undler Inseatary oondl*

tlone of s.8 ls to þe er¡lecüed, elnce ln the fxrst praee

f,emalea would barêty be erpected, to nature all the eggs

tåçy contaÍn, and ln tJre seoond, ptaee, Ineectary ooaùi-

tLons a*ç aot ldea-Ì, ' rt wourdl, 6€en, however, that thle tbe-

crettrsal ayerago nr¡mber of, uaspÇs 1Ê a legftl&ate teohnlcal
syaboll,zation¡ rrt th, valunbLe epfdeufologloal potentlalltiés.

0tber conoluslons ari.sing fsom thie data are aE

followe;-

(Il lforually, no ovlpositloq o€curs on tnmahrre fae-
gialee of Jaok PlnE.

(¿l Ehe female motb. Ls nore parttat to the upper two-

thlrûs of tt¡e Çrown as s, slte for oVlposltlon, al-
tbough very Llttle ôlfference exlsts between the

porcentago of þgg trs,Bses found ln Top lL,l .5/ù end

Bottom lL?,Af"l thlrû,e reepeotlvely. .Also the

avrerage nurabor of egga per nass le sHghtly hlgher

lnl,thû fpB thlrd (58.9 for 58 üagses) than ln tbe

Bottom third of tho crow¡r (50.8 for ñ9 maases).

Gn¿IIAll (t$n) found ltttLe d.f f,ferencs botween ths

top and botto¡n Ìevels of the çrown, but f,atloil to

oi,
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r600rd a'y oor*paratlve data from the nlddre revel.
rha aborE date has dennonstrateê that thê xû'ddrê
level lg nost fuportant,

{5) parasltlzatl0n of egg nås.es by Trrehograrnmø mln-
utm re greatest ln the rdtêd.tø tblrd o,f tb,E crouûx
(Top; !Ífddle: Bottom¡: E.L*fot 6,z$fiz A.Agfr),
drere lt 1g obvlous tJre Budrnrm moth prefers to
ovtpoelt (see (g) ).

(4) fhe 10w degroe of, parasltlse of egg n*sse' r,n th'
Bottou thrrd of the tree Le out ef proportl0n to
tbe,.atfferenee Ln peraentage of totel egg rtra'sets
qr$'thore, wben compared to the other two-thrrcts

and"eepeofarry the top; and ls aleo :lnBroportl0n-
ate to the arerage ,,ür*ber of, eggs per n'ss fcur¿*
rn thE Botton thlrd, The posslbl*ty of photo-
tropiem, er greater attractfon of host eggs fn
favortre& portl0ns of th,e orown ls to be consld.ered,.
Graph rr see&s to iltustpate ths abseme of serec-
tf'on of host ogg naË6es by ths paraslte, aceo¡d-
I'ng to sLze of, mass. Thus some phyelot ogle aL fac_
torr my be tn oporatron, o3 erse a oortar.n d,effn-
lto sÈago ln host embryonatfon 1e a lrur.tlng fac-
tor to ¡nrasltlzatlon.

srnae tho nunber of eggs potr ma's vatrtee so esten.
slvery, either wttb J.oaal.ttyr Ëe*Ëonr oå. blotlc feetore of
en autecologtcar naturE, trrû probabry the ratter, r.t wourd

'eeru 
tt¡at the ev*rflgeg f,or e rçaeonable serles of maeses

ri

I r:j

:l{
Ìil
ii:
,-ii



from the two Bt¡dwom

another from varloue

blllty of lndllcatlng

la aq essumptlon all
eidlers lts potentlat

¡nevi,ouel-y preee[t o cl.

-?'E-

varletlee, comparecl one .season wlth

localltles, woulÕ provlüa thø poesl-

populatlou d^enetty tendencteg. fbla
tbo more- worthwhlle vrhen on€ gon-

lntegratlon vrlth the sex-ratÍo data

{i{,¡;l
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$lnee tbe rearxng of lanrae f,or tJre obeeryatlon
of ütff,erensss proêtmëd þy tbe t¡ro dl.letlnct food regf.nens

- BCo68B to steïqlnato eoneg contalnlng porJ-en, and ter-
nlnal leaf buels alone - IÍ&B preveatedl from uater{,allzatlon,
ae d,escrtbe¡t 1a the rntrsd,uetf,on, the fottowf.ng eorLestlons
sers uaöe to oþtaln tùe groundwotrk aeceesa'ry for oonûuotlng

ÊBoh a pæJeet fa a nnrÞeequent Eøa6on.

' [te epoolfto lnf,ornatloa obtalned, ls gtven under

thê lot aunrb.era followfng. The üata below fe of val.ue at
tho ¡rreoent tlre 6.8 an lndlcatlon of relatlve poBulatfoa
rlensftJ.es, Ln sta¡xinate ôoneË, anü upon reaf brrde,

' Ga.aHÂa[ ( tgsl has glven the number of tnstars of
tùe spruoo Budwo¡m qn Jack plne as elx, but d.oes not glve

tl¡e rean wf.üth of the heaô capsule is eaeh fnstar, nor any

progressf,on façÈor.

The f,otr lowing rásr¡nó ee¡rres to lnd,loate th.at not

oal-y ls the questlon as to the nwuber of f.nstars in the

spntce Budsorm stlll openr but also that it fg a oompllca*

teû quçstl,on of great potentlal lnportance to an enllgþteu-
ment of Brlûwoul epLdemloLogy.

Meaeurenent of tlro heaû capeule wtdths of l0S

new].y hatohçfl {flret tnatar} Br:dworm larvae gav€ a eonstant

¡rlttth throughout of, 0.&IÊ mm. GIB$ON (tAg) reports a wldth

of 0.8$ nr¡o. for tbts stage. Foth be anCt 0RÁIÍ¡IM ( rSS) state
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that tbe ftret uoutt oeoÌil8ln the over-wlnter hlbes4eculunt

endtthewrlterhasf,oundoastÊklnglnsucb,togetherwlth
tbeg6oond.sta6e}arva.cnAIe.HEÁÐ(ta4)obBerveclthat

futst lnstar larvae woîrl-ù moult ta soüå casês before sptn-

nlag the blbernasul@, &d afterward's ln others '

Measur€mentoft^heheaücapsulewtåthsofs4].ar-

våe tbat baô emrgeð f,ron hlbernacul-ae on t'be sal!Ê d'ay col-

Leeted Ìtçrq- nafle anf, varl'ødt as followcl!-

0rg16 @.

Q,à¿hgt t
0.Ê?0 n

' Q.ã?E n

0.4Ê1 rf

CI.Èðg ff

X[o. Larvae
næ'0

ì*I
P,A

a
I
I¿€'ß4 

.,

æ

Eþemoa$.Trldtbfrout^lrelanvaeabovels0.a688

umr willoh eay be rorrnded of,f tç 0'Ê60 mm'

UalngDyarteRule(Comntooktõ8)ltbeprogresslon

factor le derfveû as follÇTÍsi-

Seað Ca sul-e ..ö.. 0.Êl

0n tbe basls of tho abovÉ methodr uslng thê èertved progFe-

Bslonfaotor,trsggtfqvllr8neanheaÕcapsulewld.thsaro
oonputed": -

0.818 mm. 0.360 rnra. Q 's-!9 nm' g'q?q um'

0.466 ffi: o.Þt6 t*: Q'?Q6 nru' 0'866 run'

1.0P9 ¡rm.' I.86$ mn: l'õ50 I'$CIâ ¡nm'

this resÌllto ln ttre praduotlon of La xnstars, doublo t$at

Blven bY çIt¡B.qIÂ ( rS$)'

0 "araõæõõ'
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$t111 T¡È1n6 Dyarts Bul-er L. T. Whfte of tbe tllnnt-
pøg T"aboratory, apptled the Ëerns nethoü to tho head oåpsuletr

of,.l¿z"vae çbleh¡ rùLle betng neå,Butred under tire blnocular,

revealedl that noultlng would have taken pl¿.oe ïery soon haü

they not been preserved¡ and by ¡naazurlng tbe heaê wtôth,

teaøfng oÉt the new heaô oaparte andt measurlr¡€ tt, he ûoten-

mlneö a progTeselos f,aator of, 0 .'18fi, Apptylng tbls as

above, tåe followtrng lnean head oapflrl.e wldths are åertved,:-

O .8I8 nm. ( aX ready 0 . â?0 mm, 0 , S44 ¡¡m.
er48B &&r &aown) 0.Ss8 mr O.?J,l m,.
Þ.80ê ¡nn. ; 

1.1ä4 m. I"4?0 m.

:

fhle prs4uc€$ tøa lnstaler etttl, four üprs tban Grabas lnûL*

eates. Etrg abose serXes s.eenn to bg more valful, insofar as

the head. widths of f,our evatiab}e prspupae averageå I.868

ntrn. It slÏl þa observeê. at.]ooce tbat thís ts sell wtthis

tbe probable rer¡ge f,or ttre heatl capsule mean of the last L&-

star derlvgü i,n' the secon{l eErlee, I.870 nnn.

At tb.ls tf¡ne ¡ howevern ft 1s apparent that a

serles of rearlngs must be und,ertaken to ôeter¡nlng e def,ln-

l.te anEwer to thls problem, S[o work on the pollen queetLon

oÐr be sattsfaotorfly unclertalmn wlth a vlew to ooltparing

vfgour of J.arvae urrttl 1t fs eettled, slnce the work of,

GAINSS and, C¿IMPBI&L (tgS) sn the Corn Sarwo¡u, Lnôloatee
)

that f,ooð has a ôeflnlte ef,feot {rpon tho number of lastars,

Thts Leade one t0 expect slnllar effeot eloewhetre, perhapS

ln tho $pruce Buåwonn.
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tther workers wouLd 6€en to Ïrsvo great ùtf,fl,oil.ty
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ln the eatfefaetory d.etermtnatlon of f}re numbere of !n*
etara ¡vhen Dyas-ts Hule ts apBlled to head aapsule wlûths

of la¡v'ae oollectsd, from random fLelô samFling. GAïIfEs

and. c.al{PBÏirl. {tga} ðo not reooffi4enô lÈs uge, as they f,oundl

trt producee lnstars that üo not exlet. They reach these
ooncluslons afÈer an exhaustive aralysie of the ttterature
nndl of,fer êrporlmentat end statlstloar evlðenoe.for the
coru Earwo¡'n (Hellothla oþsoleta {nal.¡¡ to eupport Èhelr

' .1 " :i:,

Tlgwg.
' 

t 
" ' l' " " ' 

;

: fhE drele prÞblen ooncetnedl ¡rltü åletary regl-
!

mens lo ðeBedent to a nsrËedl ëegtee upon ùefiaf.to fnstar
dloternlnatlone. ÍbE Beräentages of Larilvlðuars fn eaeh

fustar at eny sne f,ale auå corleçteê from one type of foóo

would be presunably oonparable to the pofnt of slgnlff-
eano€ wlth thoso obtalueü for tho other fooit typø. xn tbe

absenge of a eatief,aetory solutlon to the eetabtlehment of
tJrese fnstars, tb.e fol-Iowf.ug daÈa ie Bresente#, aLthougþ

a,

ad¡rlttedLy of ]"lttle present stgalflçanoe. The Bex-retlo

le gf vor ln eaeh case, foÏlowtng the meaeurernent d,ata.

It has Þeen observed.r although not quantf.tatlvely,

that trere le a dlrect oorreLatlon Þetv¡een the sfze of the

6on6 lnfested end tþe slaes of, the larvae l,nhabX.tlrXg 1t.
TO presorvo eeßh. eone aBð fte fauna separately would. bo

Jaborloua and Èo no attonpt wan madê to enalyue thl,a eltu-
atlo:r.

fn ordler to obtain a guantll.atlve lndteatlou of,

Buüv¿otrn fncldence u,pon tack Plne reBroðuotton a aarnple
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atrfp 66t t, ?i, flesignetEdl PIot A, was talil ln an afoa

*ers üre Budworn hað, Brevlously (f957) bseu of no apparent

eoür¡equ€nço, tbie arse, 1n 19SB wae.wldely lafeeteå wlth

larveø anô eignE of, temlaal {nes growtb} d,eetruatlon wers

evldlent ae earJ.y ag Íurq l$th.

4,91j -
/.

. .

,)

Beseryer ðn l0-S-10, aÞout 400 f,eet

t!Þ Sanûl.lanôs I'orçst

Eaet on the road frou
,t

ggnple, flot SI. fÍ llee ItS fo1t ln from tho road r th6

oomsr poat belng 8to E of N.
+1

,$ Ebø plot ls laf.d f.n open ropred.uotLon wlth a

stq¡rå ðeaslty of t0É at &oon.i fhls år@â of reproðuctlon

*s Êurroul¡d,ad by uatt¡re treeg at' verylag d.l,etan*eer froa

8-50 feet. PhoEe letter ttreea have auffereð. former .d,efol-

tatl on to a çonEf.åerahle sxtent. lÏn$er theee trees ln
uÊny çasen tÞe reproductfon bes beon oompletely d.efolJ.ateð,

Bqû ühr¡Ë thÊ stgnlflcance of thts Btot ls tbat, Þolng &016

dtlstant f,ron these trees, St hae not suffered. prevlous Ía-

festatlon to any aptr)reetable extent, !-f, arqr.

fb6 pu4)oee ln lay{ng out tbn plot nae to 8eç11re

dlata tirat woulð glVe a f{gr¡re for the reLatlve sunberE of

Iervae Brosent wlth roapect to the nunbere of leaf buås |n-

volvedL. L&ffiae eolteeteil were fllrrldedl Lnto two groupe, 98

of whlù wðr@ eelecte& at rendçq andl preseï'Yct}' |n orûor to

Obtalg Ínetar Lnfornsatf'on snd set-ratlos. It wae founÔ

that tþo worlc Lnvolveû ln aomrpletely ooverirg the aroa of

tùo Blot as flret lafû out (gO x 6$ feef) noulù be exosselvo

tY
{"
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anû Êo a sfffp 6& x ? feat ¡ras en'oloeedl' aü tJre ycnrn8

rrêa belng taggeô anû nu¡¡bered frr f,ututê !6-
treee 1n the t

fereneeauðoomparlson¡tbenrtmbersofbucleofeach$€le

oounteil anô tbe ntmbers of lafvao reoortleô and tben plaoeü

ln a ptnt eealer for lal¡or¿tprT eæanlnatl"on'

shøfoll.owlngtablEHbowethere].atlonoftree,

b,el&tof,treernrruborof,leafbucls'anånu¡nbetEotlarvao''

founfi t *
.: r'.,,.:; ,; i'

: Ffg6 ryql '$e'-:El¡,Le FPrq$ Hg:Ielxeg'

Bot ltg 'Ê fl' ls
à -qq r'Ë -1' og

$ 6q9 -g: rå
, *',r W i F I

6 r6i ÞT 1t

ú r.gg É: a8

ö -?é Þ: s
á þõ e: s
e 1Êå q: lt

Ê10 tq- F: õ

n eÄ IT ê

rå # P' n g

rs I''89 q: I
r[ asä -Ê : le
lä gÏu &¡ d 67

rä 5?õ 19 $ 5s

li stä -9 r zt

-+-8-' '-i' g { 
-oo

tS 5ê64 age
æ- !g:# l¡E=:¡:ææ

.

0ft,helarvaectf.sldegteåfromtl¡olrboate'98

wgrgpreserv'od.forfngtarsompaTlsonFûndlsgx*ratlos'

lhegøwetrÊBrsserged'undef].otnr;¡nherlr$x&Iü¡þVI.16.þ8-8

and thç d-ata ts to bE founû thoreln¡ below'

fotlowlng rolstlons €rnÊls€ ì-r

Avotrage So, Þuåe / treo ff*Ê r' r' r "''8I&'S
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Powøver¡ Blnoa there 1e a wldle rangÊ Ln
betebt øongst those trees tt seæe better
ts _plaoe tùep lnto deflnlte beigbt re¡rges
anü thenoe obtaf,n ayerage f,lgurõe for Ëtro
ntr¡ùer of buÉ,e.

Thuet , l

ét'

a+¡ry
X*B
Ë-11

f,t.ft.

li[o. lPrees

*.nns ls
=ÉË¡Et ÍË*

lã
g

Average nuürber of, Larvae per trtse ÊSs
æ

Xn the l-6 f,t olagE the average ls
In tbe S-lJ. ft. elaes the a?orago ls

ata la at

aaaa¡.4

IS.A
g. $õ

e5.6

Sg_. .Bggs 90.J,ârT.a6
T8I4 TTTÊ04s l.?.a

sSsa

. ì .: I ',: .', :

Íhta beara out tbe aenwnBtlon, efnoe 1t le obrlous,"ì
.tbat there 1g. a greater oonoentratlon of, Lamae ùers thers

88e nore buÊa avallablef and tbat tTrere are &ore Þr¡de aral.l-
ebtrE drers tlhere le greetor heLght. lle f,iret rentloueô

8Tstrag6 le perhaps e flgurE ûf ral,$e f,or tlre poputetlÐn åø
l

a whgle, eÉ tlre fel.Lowlng Ë,Terage la aLEo l*

laa¡la.¡aoaa

lrt-T5'
1Ð8

b

.Àvera6e nr¡nber of, bude per larva 586ã ....r...e.+er Ig.1
rn tbô r-$ ft. elaEs the aver"m- l8l4 .,Òr... 16.g-ffir
In the 6-LI St.oXges thq Lverege lE ^&9É9 ..,.... L6.0

TÊ8

Frg¡il thlE ft ¡rouldl appear that thero fq an optÍ*

tnìun eonoøntratlon of l.arvae as oonpared to avallaþle þuclg 1r-

respeetlve of tlre hetdrt of, the tree. Of, oourEe lt ls to be

notedX that there le cnly a I¡B ratto between these helghts,

þut by uonpnr'le*n there ts e 5¡I$ ratlo þetween the nu.nbere

of treos ln tbe two claflses. Budg belng moot abunÔant an
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the larger tfees, thE naJorlty of, tbe f,arrraÖ ryero oolleoteû

thê¡1so, but the populatlon densltles as shovm above are as

16.0 to lö.6¡ between thE two belgþt classes. rhls seeBs

to lnûfoate the posslblllty tbat aE optlmum populatlon ðen-

slty nlgþt oÞtatu, a polat worth. motre study 1n fi¡ture pro-

Jecte, 
:

' '. trn tire het&t claEs ltself, there lE wlôe ôteorep-

ansy bet'woeu tbe belgþt, nUaÞef of bud.s and' nr¡¡rþers of lax-

vae, ae wltnÊEsi-
'8"""u, 

I[cg" . -Þ, - ^P, -]T'gt¡ao I 16õ-, 199' sl$'
'. : LalVag ¡ ltr ÅJ ¡ 6'r o

.:¿È

',9r

Ìs
.t
_t
-t
.:s

:.f

*
-t
;t

.d.

':t

Ég

;.ir{
:ârI

"t
,q.

.iÈ

,l'i
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.?ì
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'*
l$



*9-,

l,.h,q N(qlky+.

fheEe Larvae ar6re aorlecteü frou. terulnale ln proÈ

Ar a4ô ÊÍê donÞarabte wlth respoct to lnstar and eex-ratio
to tboea tn #ã end #4f ftcllow'rng* They w6le proserveê undor

thg aboyq Iøt nunbetr. fhe populatLon ilenslty ûata end. des-

orlptlon 1ø dlseuEseil ur.dler Plot À aboyo,

F E.M 4-t E ¡{_S I,,E

#ËË$le Þenqgå Es, *Ëfi$$t e r,jgrsrh

UWsEXED
No. N0. Ë8ätrs

9.ã?,fr
fi.gzÈ
a "gaa

Lægtb
g.ã4à
6.964

s.s8Ê 5.ggl 0.$86 8.4r.$

8.685
g lÐ. 0.966 I0.0gg

Itrf . 0.584 $.565
0.õ54 a.8gg

I s "4Ê$ å.ä$4 Q,#frþ
o "4åg

4"6å5
g, 

"54A

t 
"4H&0.4tå8

t.4þå
û.4Så
0.4sÊ
0,45e
0.4ã8
0.45å

4,É?5
4.AAÛ
4.975
4,9?5.
4.#þn
4.97ã,
4.39È
5.P00

Ê T . 0.959 ?.56'l B T, o.g5g 4.1,96
fuj. 0 .+89 s.?885 Mn 0 "4åg 4,186

0.4s8 5.57ã þ.9Q0
9,s00
5.4.1õ
4.9?5
4.5n0
4.Seå
5.58S

? f . 5.0a4 sL.L47
Ïfi. A ,&gA ,\.4495

'I

0.4ãg
0.4.5â
0.4$å
o.4ãR
O ¡4õ8
8,434
0,454

I T. 8"456 5?.59S
M. 0.4SÊ 4.9986

s.450
0.450

Ê.79t
s.¿P0

g l. 0.900 6.0I0
Îd. 0 o4{}S 5.O05

0.48S
0.4s5
0./å8-I

s.454
9.050
s.s4a

0.405
0.48S
0.48ã
s.48þ

4.186
s.ago
g.ãtLF:
4.18$

0,48S
0.48õ
0.48S
0.485
0.4815
O.4Bñ
0.499

9.2P0
4,g?E
8.ggg
8.Y87

g.8gg
õ.864

o.4ag
0.4P9

4.18Ê



#$FSr_S
Heaf,No. OapeuLe Lonsth

: lo*

g_a r .E

IIead
So . - Cag_$_uLe_ *I*erx&t&

u_r{Þp4s--u
lfead

No. ._Çapsg_ls l.enfllh

É

't I

il
J

ç,A"8û 9.898
5 î. X..449 L0.0$Ð 4 l. L,gga L6.L:ó4 g T. s .864 2g .SgQ

M¡ 0.48S s.945 M. 0.499 s-.7956 M. 0 "485 3.3&L4
0,4gs
0,49S
0.49s
0.4S5
0.495
0.495,
0.49$
s.495

5.9ã0.
$.694
6.066
6,Lãã
6.\7õ
&.ú6ç
5.ã7Ð
6.17ã

0.496
0.49S

"'' 0.49ã
0;49S

&.9,16
4.550
s.045
5.688

0rÐ40. ã,6Så
o ?sao 6,Ã?5

0,556 4.õ/,Ël

. , ù1_._ O.5¡36 5.969_

CI.65CI S.Peû
_ _JirgSO _ 4"?66 .nE. I"5t0 LL.046

0,õe0 6.500
0.Þå0 4.9?5
0.5Ë0 6.õ00

01540 5.Ê00

0.5ÊCI 5.ggä2

ææ¡_¿0.650 s.ç00
0"650 4.196

B l, 1,5t0 9.096
M. 0"650 ã.6¿S M. 0.gso 4.045

0.?6s ?.:.50
o. ?s6 6.9e5

Êf. r.559 15.975
M. ö,Yeß 6,gg7$

o.4gsM. 0.49S 5./4622ffilYr

M. 0.540 S.F44

CI.8IS 6.06S
0.81$ 9.750
0 "91ð 4.s50

0.9r5
0.8r$

4.Ll6
6.500
s.$00

s f . å.44õ a0 "$66 I.690 l$¡000
Ì,f . 0,Si"ñ 6.?886

0.$$6
0.8$ß

8,$90
?.800

_ o.Q}Í-__q_-ä0_a_
0.s6i5 $.gss
CI.86S ?.L$00.ê6ô $"s$â
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Hear1

-fl -

M4IE
Eeadl

0.866
0.866
o.866
0.866
o.866
o.869

u.I{jsEXEÐ
Eeacl

4.766
8.666
6.9Ê5
ã.e00
6.8e5
ã.¿00

g J:_._j?.598 84.950
M. 0.866 8.5L0

,9 T. ,¿.794 _.-5q.114.M. O.869 6.?ö48

0.975 ?.4Tã 0.975 6.9g.2

sÊr-ast1$ 
=

.õ54

7?,,

$o. ,Ca,tl eulg tenqlh I{o , Cap gtrle_ Le$åÞÞ No .. Cap.gg}e . ,,LonetÞ
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1¡Gr & t{il-Tl'L6.ã8-5

fbess lervae were oollecteå et the sane ttme and,

fn &e s@e Eannerl as th,ose 1n Lot t lGl & l$:1-'!l-1.16.58-5r

from the vleX.nlty olf PIot Â'

ghey were eolleotodl for trnEüar comparfsoae wlth

larvae tn ffÙ,

# O].uetere # glr¡stere
:Z:ç-""":- d*þFvae -/-çog* #++q.tqg

o
z
2
a
I
0
0
0
I
0
I
5tIIttI
TI
0I
0
aI
0
0
á.

0
L
0t
õ
0
0
B
4
0

10
lo
¡.0
l0
10
10
tro
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l0
13.u
Lt
11
l1
u"
11
Lr
x1
L2
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18
LA
Ia
I8
1¿
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ta
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1g
}B
'r ã)'tu.;Ð

ls
l5tt
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# 0Lueters
-I gons

L4
t¿
l5
r5
1ã
15.
1F
rs
1E
1å
I.6
¡6
t6
t?, LTT

[?
TE
T8
16
l8
38
l9
19
tg
g0
za
a0

# ;.e.rr.ee

I
I.
0
z
5
a
5
5
1
1.
0
1"o Ð
J

z
d
ã
1[t
5
I
I
T
Ð
4t
s

2û
Pñ
NL
2L
AL
81
AL
z2
2g
ag
l!&'
?8;
gã
2g
8g
arl

Ê8
Ê9
w
gû
s0
âz
BZ
s5
t¡¡ (J
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# La_rqae

z
5
5
I
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g
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Ð
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fheeg tlatc suwartz e as f ollowp ¡ -
lOtal nt¡mbef Of COngg e. i. ¡ r. ¡ r. i.. i. ö r Ò . o. lgl,

lfOtal, nUmþef Of elUStefg ir...o.'..rrro.r.. IgfB'

lotat nt¡mber of, larvag i.'.r.rrrr...'...... BIB

averago number orustere / cone rgl'B rrr"r '14'5
-TgT

Average number clustern ,/ Iarva 19tg r.. r. 8.7-ãrõ
Averago nw*,ber }axvae f cone -Aþ r..rt.t.. 1.6

Ttr

A$ ln prevfous sollectf-one of atamlnate f,Iowere

(eonee), [sffi$e wså"s found. free Ía th.CI þo"hÈon of the oox1-

talner af,ter ell the contents hed been es&¡ntned. fhe-qo

were ?0 ln nurnÞer anü nocttfy the abovE flê;ureß es'f,ol-lower*

0Lustere
Çarw



. .Th* yarlêtto¿ ra avorage ar¡¡nbers of larvaø / eow
froaa rc6 to Ê.1 

'e 
to be ex¡leated 1¿ vlEW o,f th.e eonslder-

"b}g "nunbos 
of, f.ree larvae ln tbe contarner.

Wben thle data le arraaged. as aboye, in langos,sts,. lt a1lpearp ae foll

. Íotal aunber of J.arvae, Blg plue 70 ...., r
åyerago nu¡¿þer Çlustere / I,awa lg1Ê
/r.veragenunber Lawaa/- ÉËã'o"coae f# ........

Ra¡,se

S-10
ll-80
8I-50

8sâ

6:6
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often fe¡rd la üra larger eones, nee,r the .uean nunber of
elustere

No data le avalrabre to ehow çüetrer or not there
fs a dffferonce fn srze of head. capzuJ"e oo*er.ated v¡fth ti:e
popuratåon denefty ln c.¡¡es, but the foltowlng flguroe ehow
tbe Eead. cepeur"ç dfstrrbutfon and eçx dlff*rênces for the
qÞoYÉl Lot.



trEIfÂT,E

Head
So,-r Cepgul,g- I,eJgth

CI.486
0.48S
0.486
o o48g
a.æg

6.S00

0.48ü
6 Í[. 8.ggg 6,500

3á. 0 "485 6.500

M,qJE

Eead
I{o.. . Capqule,,Leirgt&.
t O "g'àA ¿.600

t.6L4

I]I{SEX3D

Headl
No. CapsuLe Length

o.â68

0.s78

M. O.ã14

o.596 4.119 0.F96 5.581t
I o.569 õ.0y0 0 "96Ê

s.578
0.õ79
0.578
0.5?8
0.ã78
0.678
0.67 B
o"5?8
0,s78
o.Ð?8
0.579
0.$?g
0.578
0.578
0.578
0 "ã?g0.5?8
0 "ryI80.s?8
0"5?8
0.ã?g
0.579
0.5?g
0"õ78
0.579
0.s78
o.s?8
0"$18
0.578
0.ö?8
0 "5?g0.8?8
0 

"s?Éå

4.09ñ
6.7LË
1.170
s. gso
7.64õ
s.[es
s.740
8.500
5.8S0
5,?Aü
5.400
Ð.85t
a,26&
6"500
?.L50
5.e00
s"800
6.5S0
6.5CI0
6.69å
s.400
$.e5ü
4.S40

0.õ?8
0.F 6
0.ã78
0.s79
0.578
0.5T8
0"579
0"s78
0 .578
û.s78
0.578
CI.578
0.ã78
0.57ê
0.5?B
o.ã78
0.578
0.s79
0.s?8
0.578

9.864
6.AgÊ
6.1r8
s.5åÐ
6.gaÐ
4.'59$
6,â0c
6.?l_6
õ.850
ã.e00
4.0Ês

t



i

I

82ri
,ti

uNgE44p 
I

rsq. cË8ffii.u r,eqstb 
i

-..ü-- 
I

4gl{/lr,E
Eead

No:_ . Oapeíu1e Leng_th

0.579
0,579
0.578
0,878
0,5?8
0"5?8
0.578
0.578
0.5?8
0¿E7S
0.579
0¿ã?8
0oö?8
0 ¡ã7&
s0579
0¡578 ,,.i .. I

8:åiå 1au) tut
õL f , e9 .4?û ?av "&gï 

' $0 f . I? 
" 
s¿}s 60 .04&

-, M. 0.57& Ð.S49'. M. 0.579 ã.469

0;680
0.6sü
0.65ü
0;650
0n650
0;650
0"650
û,6õ0
0.650
CI.6ã0
CI.650
CI"6$0
0"650
0.650
0.650

4.il&,
4.5SS .

4;766.
ã"$?5.
4.550
4.9?s
6.ã00

0;6s0
0.6$0
0 "6500,6Þ0
0. e50
0.6F0
0;6s0
0.ôã0

,t.i.no
.6;8S0
.6.e40
,4.Ègg
,6.600

.õ.sga

Lã r 9"750 5e"ss8 8 T Ð"40t g4.6AZ
M 0.6ã0 &.'lÐ4 M 0"650 5"770

I 0.?Iã 4eõS0

0.?65 9.4S0
CI.7$5 9.LoCI

B T I.S.5t ¡.?.55t)
¡d 0,?ü5 ê.?75

0.?80
0.780
0.790

6.88$
?.4?6

$ T Ê"S40 Iõ.?S7

0,78Ð 6.$00



BJ,J
,,i

I
FSdAI,r 3¿ALE

Head Eeail.
S,o. -Cjrpg_ulq_Fe,ns3& t{q" J_aueuJ.e J:regf:JUli

g¡üsEryq
Eeail

I{o 
',, 

Jg.aps,q},e 4_enqth
0.91,5
O "8IÞ

5.gst 5.525
4.L66
9.7S0
?,960
7nlõo
ã.¿00
8.460

0,815
0.81õ
9.81S
0.81'5
0.91s
0.8L5
0.8L8
0,81ñ,
t.915.
0.81$
o,8LÐ
0.81õ
o "916

(7)

a E. 1.6Ð0 5.gso 1g [.10.59ã 4g.I7l
M, O.gls 6.991ì[. t"g}ã ã.850

..I
.il

:l]l

r¡

-:¡

ÌÌ
" ?il
:,1ü

:..¿

i)

'j

:;i:

..t

'.¿

,l
J.')
.{

:li

.:lt

:l:

:lÈ

:.;.È.

!í
t;i

.iã;

, :rî
,r$

ó¡866
0.996
0.É$6
0,86Ë
0:e66
t;Êfr6
0;8$6
o.866
0.866
0 rgg6
0,869
0e86Ê
0"86fi
0.866
0.868
0.966
0.Ê69
0"866
0.866
0.866
0.866
0.86S

6,$qo
É.?10.' 6.ÊÊ4,' 6.4L6.. 8.85.4,
7.900.
?.15S. s.gsCI
e.¿sË
s.80Ð

0.866
0.e66,
0.866.
0.866
0.e6e
t;8S6
0.866,
0.866
0.866
0"8ôg
0.8ô6
0.966
0.8å6
CI.866
t.8$6
0.666
0"866
0.866
0.866
0"866
o"8tg
0.8û6
0.8{ig
0.8ß6
0.86$
0.8Õg
0.86S
0 "866

9,450
5.Ð00
ã.e00
6.t66
9.5a0
8.4ä0
6.åtCI
L.û40
6.Ê8A

L0.400
8.S80
8.666
7.80ü

(ro) (Tã )

ss. T ¡q.gËË ,. _s-?.4åfl
. "M,9"åçq-,_íiq?gå

89"SSå

0.980 7"lsü

eg f 84.:t4B
6.87Õ



FE}fÀtB

Headl

[4AIE

Hea{'

6.A00
6r 958
6.1.7S
? "9005.9s0
ã.545
9.109

(?I

1? S 15"4?0 46.589
M O"SL0 9.6s4

ESES-,9ffi0

Eaad,
&,. C.qpsulg_,LogS_tL $q, ,9qp.qule l",e4etb. @

ü.gl-0
0.910
0,gÍ,0
0"910
0.91.0
0.910
0.910
0.9I0
0.9L0
o.910
e.gI0
o.gr0
0.gxs
0.910
Q.910
00910

.0.9L0
0;9å0
0texü

5,A00rì.764
6.S00
6.rlt
Y.AQO
?.ã66
6.S09
s.885

11.5?0
6.S45
g.tL6
6.500

'

(rel :

0,910
0.9r0
O.9Tü
0.910
0.910
o.910
t.9I.0
o.910
01010
0.9r0
0,910
g.gxo
0.91(t
ô.91û
0.91t
0.910
0.9I0

i'.
,,ii:

i-ft

iF
!:
È

li,
,-.1

.:::
:-*

.fi
i&
1iL

-,tr
¡(..

a1:
_!å

IeEl.lLpsg,,eLsss-
M CI.Ëå.0 7"åÞ8

æ#

0.9?5
0.976
Ð.9yö
0.97ã
0.9?6
0 ¿975
0.97$
0.979
0.975
01e75
0.975
0.9?5
0.9?ä
0.97S
0.975
0.9?s
0.Ê75
0.975,
0.9?$
0.8?s
0.97s
0,gf$
0.97S
0.Ê7ã
0.Ð?$
0.ç75
0.9?5
0.8?õ

5.Êt0
9.77$
6"å7S
9.016
7.900
?.I50
V r&'16
6.L?5
9.I00
6"?Ig
6.5{i0
6.L?5

11.050
7.1"s0
4.S50,
8.77õ
6.SoQ
7,800

0.gfã
9"8?$
0 "9?ã6.9?S
0.97$
0ns,ls
0.97ã
0.$?$
0.9?$
0.9?s
0[e7s
0.97ö
0.975
0.s?ã
0.9?5
0.97S
0.9?5
0.97s
0.9'/5
0.975
0.97n

g.å0Ê
B "7ã08,7;.9
?.15t
? "l'$O7.6?0
8.??g
l.ïs0
9.g]-$
7.8CI0
g.8sÊ



.iã-

't-
,,ë

.ài

':È

if-
."4.!t

.s.
r,È

:þ
-+

j-L

:at
:.{
llX"

äj
tÈ-.¿

;tîi
;+
,fr

,,Ë
"1ü._ù¡
:i.ú.

,.'*

,È.

.fr
.jë

..:t:

-ri]

.-+

$..t
4l
l:!

'{
.1i:

ií
x
;!

:È
..*
:.1
,:îi
,'e
-r¿

iìil'lt.

j:
*
ft
, iil
..-ì

if
Ð
.ir

;l.j
lìl:i

+
fi
:tl
ì :ir

"illl.
?,ì

':r:
. 

¡1,
r;ll,

',+1.

,ì;'.1-

*
ä:

'ìi
,ìii

õ0 F_- 29.258 J"5I.088
M_0.9?g 7.2æ

H I..t$o_ 7 "g?q

rr¡4[!E
Hea{

$g_. .Çge-qgl-e, Lenerh_

0.97so.szã (re)

¡fÂT,E
Eeads@

( 11)

MçS¡¡rgD
'Eead,

lÍo.Oqoe.gle Len$th

l't40
L¡040
l o40
f .040l¡06
1.04s
I 1040

6.Q}ã
7.æ0
?.900
rl.4olä

eI T e0.4,79 90.059
$ 0"97ã g.Ig7

L;04S l.gg}
I.040 lo.6Lâ1.040 g.rlrl9
3.04'0 9.3.?,0
1.G40 6.Ly6
I.040 9.0 g6
x..040 ,

l;04- -sTre
M 1.040 7.99o

}ogâ'.". [;oeg
f .ÐgÊ
I;osÊ
1.08â .

1.088
T.OBâ
tr.Qga
1.084
L.0Bå
1.$Bg
l.oBft
T.OBg
IrOSâ

6.50d
6.Stg
6.ãto
'1.4T *
8.45#

I0.169
9.4åö
6.500
8.1A8

(e)

tê*f lÞ .148 ' es ;65?
l,f l.CIffï , y.?sg

l.l?0 ?..&?$1,.I70 ?.T?S
l.I7o

ål!_.__5.5Iü ls "eso
H. _j[- qL?o ?.6mæ

_l__Ås00 9.10t
I r_!$lÕ !.9.S0CI

J..145'
I.145

T. A.Ê90
M, 3.-q145

I.?Ê$ I$.Ëgg Sgx-Ratto .¡:' O



tlGl &' !I:Ï-Vl"l6 '58*$

ffheee larvqç ÏÍert collecteå f,rom tbe vlofnlty of

pl,ot ,ar ,They w€¡¡e colXeeteÖ from stamlnate flov¡ere anô ars

to bE re6ar4efl ag slmllar to lqt l:GX & Id:I'YX'l? '5&-6r ånd'

.comblnoð yr,tb tt af¿ BdmperÉ'tte' to #4'
'The stamfnate flo¡rars (cones) irore taken back f'nto
1

the labqratory 1n a pxst sealðr. Tbe Ooneg were qarefuu'y

:'1

teaeeil apg,ftr tþ nu¡nber of elusters pÊr Qonë noted andl the
ì!

nt¡mþef ef':La¡Ta6 petr ç'one Socor{led. Slrs laryae wera p3eÉg¡9-

nölag tblE t*ge' the f,Ellowlng leetl u¡Åer the lot nrmber he

Iarvae 1u tlro flowerE¡'a taÞIe ebswisg the d.fstslþut'ten of the

ftlrretera'/ ëone*flr*
Lrl
L7
Lri
1B
l8
Xs
"ts
20
åL
B1
8I
at
a1
aÊ
AE
PS
24

#cons I*g'rveg

,9tr
1r
l0

#olusters/ Cons**rã*
].ß
l0
10
I1rt
tt"
].A
I"â
Tã
IB
].s
l.ã
TS
xs
ts
l5
l4
r&
14
I4
t4
LE
T4
T4
1þ
1$
l5
¡.s
T5
16

?,

l
L
I
0I
0,0
a
L
0'1
0

#
tarvae--"*-I

r.
T
T
0I
a
L
0I
II
Ìz

5
a
s
T

ã
l
0
0
0
D

T
0
T
T
T
T
TI
r.It
0
I

t
I
å
0
I
T
0
tz.



8?,

# #Clttstero
i*t"e- / ConP

l6
TE
TS
16
TI

#
I.,årv39

I
Ê
T
È
T

#
Larvae

,lL

LZge
8t

L?,6

15.4

L,3

f'boge d.ata sunmarlze ag follows¡-

$ta&lnatg Coneú t|'r t"' r".. r

Conø 9LUgtgfS ?t I trrri'Ò'" r"'
LAffiaë lg 0o$eg f r'rtrù'f 'röùr

CLueters 1Ooae +P ç't't'tq,
Ctuoters / I,¡elsvae låiå r"{'{r'
I¿rvaç / ço8¡ø 8! t'¡rt'lrrriâó

7T

Moåf'fåsatl'op of these f åg::6Ê. le neeessary' e!'nee

notonlywefetbereBl'xarvaeaetuallylntþreaQnogatthe
tlne of EXanlnation¡ but err aÈ,ðftional Ð1 l'arryaa w6re forui'å

froelathebottonroft.hgpf.ntEealerwhenallt&econÊs
werersraoved.nhavlngeeeapsf,frclm.coaf,lnemenÈaf,tercapture

anê, colJ.eetlon. The mod'lfleû sum'g'ry' table le tben:-

Sotal nr¡nber of,

Íotal sunb€r of
fgtat rtunbeP of

ÂTerage ntrmÞer

Average nunb-er

Àverage numher

Eotet. nrxnþsr of, Larvae o

Àverago numbsr tlustçrn-

Arerege nunber Larvae /

Bl Plus Êl ti'r"|Ir" IOe

/ m,rva {# ,,. '. '| ¡ 'l 
¡ t:'o

Cono J-0¿ .r""¡t¡'t' lt4*'/r

,,iì
;ú:

Ê

rjr

t;ì
.x

'lti
.jì;.

t,i,;

.!.

'ìùi

iÍ
:ù
;'.j-
!ti

'i-'!"
.Lf,.

,:ì,i
-Ì]ì;
:\f
4

:'¡l

i...',:

,x'
.î)
:.t .

:¡$
t-;

.ltt
å
d.

l;:3
..iS
i3
.¡5
€

. iü'
' È;

r.bwtllbenoËgôthaÈthesearlåttlona}Iarvaeûo

Ilttle to alter the rotatlve f,t€ure rep:i"esentlw the Boptr.la-

tlon p€F 0oR8, that tr o tTrere t'n only tilro ellght ehange

from ],.I to I.4 XarvË's p€r sone' Eoweveilr tl¡e f,lnål'ng of

guobf,reelarvaçåoaepreventtheformg'bl"onof,aftrequeney



8E
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7.4?6
6.99$
6.?16
s.4000,9?s

M.0"0?$
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Eh6Ee taxvae sorã colleateú ln the earl'g mornln6

before they baû becomo actlve. 'ÍbøY nay theref,ore be rB-

gafqüeô à.e sfunilar to thore coileete& o¿ tuly 16tb. go1leç-

tlor was frcu ternlnals only 4dJoxnnng Plot A (ebovo).

fhere le a fea€onable assunptlon tàat tnuy beve bad l-lttl-o,

s to stgninate conea* gnáee Larryae BeTe P¡,e-tf anyr aocess to Êranr.nar'

cerÍeû r¡noev tbe aþove lot aurnber, a:rû'qre oonpaFabl.e '¡sf.tb

üsgs åa #g eEô #s, &Ë regarûc fnstatr {eveÌ.o¡meatr 6tê.

ùrÀïiE

:tl
.:T

i)
-',i:

Ìà
,:lt:
: :¡l

.,ìii
+

ri.

..ï

:.:i.:

,,ï
..+

,i.

s:
-ï..:

'tÞ:
::l&
iË.-'

l',rdi

:i
.,,,?i
..:t:

,. :iÌ

::!-i;
'.lr

:ç
:-l'

..rts
. . ììlì

.19:;
..t

0.485 4"085
0.4eã 4-8õ0
o.4B$ ã.581
0 .4BS 6.1?5
0.4ffi 4.?I5
0.4e8 . *-.0?s -.

¡1. - o.48S 4.6eQ-_--_Æ

0.40Ð
0.48$

b.&'l&
4.890

O.4BF
0.4&5
0.4ss
o.4&5
0.Æs
0.&¡5

6.919
9.7CI5
4.56û
4.954
5.?4S
4.06É

M. 0.4€¡5 4.s48

0.s1,4 s.0¿s
0.8s6 5.8ãg-

0.s78 6.Ì,I8
_0 .5?q- 4119q 

,

u. --o"nfe- - *-,Þ-:.Llå..-
0.6st
CI.6tlet

ô.9&A
6.04fl

F,.- .0-e.qq O-.qì.]- 
"

ry,par4

0 '$ÊÊ 
mn S.?05 rum..

lr " q.re¿ ,-fu9'9r. *

û,+Eg s.059

gi

0.?80 4.8?s



(fablo Contrù)

fbe laffiae werg uns.exeð'¡-

g.?ã6
g,za0

g.ag4

4. g8A

4.508

f,oLIowtng

o.ga*
a.aàE

o,4eg

o.4SR

0.4Ð

Êes-Ratlo : t.É¿g
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4,:h Et I{¡].-Vl.l7.B8-g

' [heË6 larvae ÌÍerÊ colleeto{ fro¡u $tanlnate Co¡ee

ehowlng slgns of larval lnbablta:rte, 1.€., those whlch

þore stlken rrebs enmeshlng lassat frass and feeea, etc.

In f,leIå reepeots they are slxlflar fo lÍ9. lhay

are to be aorreLated wlth f4 above, Í'tre larvae were Bre-

õerredl und,er the aboVe lot nu¡aber,

fbe folLowlng table presents tbe tlata obtaiaod.:-

/*9ona' Larvae laone
f c.lusters #/ Cone _ Larvae

#
Larvae

rlg
,19

T9.80
Ês
È0. Ê,0'r Al
ñt
á.¿.

2L
Ê1'81
2,8'àB
82
24

' Ê1$

24
F*
z4
24'45
a5
¿5
es
â6
Êû
a7
8t
2y
EB
s0
$1,

sÐ

6
0
III
o
0
2
atI
a
o
I
T
ItI
L
L
0
2
I
I
B
s
ot
I
I
0
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Those flata zuurmartzo aõ followst-

Toùal number of Stamlnate conesr....... r r. ¡ Se

Total nr¡nUer of Cone Ctusters cr..o,rrt...o 16g?

Totel number of, f,arvae ln conee...,..r.,r.r LI¿

.Average number Clustore / eona L6BI ..,. r , LT.B-ç:B-
Average number tlusters 1 larva lg8l_ o r,... lã,ã
Average number Larvae / eane ff.r.rÒ.. r.r

æ

Modlfleatlon of these f,lgures ls necessary as Xn

1161 & N¡I-vr.l6.g8-5 slnse not onty were tbere lLp larvae
aotuall.y fn Gones, but aB aödltlonal,40 vere founû freç fn
tàE bqttom gf the pfnt seale.r, havtng euaapeô from tbelr
oon6g after eaBture erxô correctlon" The modlfieå Êruruery

tablo ls thçns-

Average nuober of, Larvae, llL pLuç 40 ... ó ó tbL

Average numbetr Glusters / Larva Ig_S.7 .. o.. ll.lTT
*{verage aumber Larvao / Çona 1_5L ..,. r...1 L.S

g8

The abcnre ðata alæo reveals a deelded, preferenoo

of tbe larvae for tbe lnterrqJ,dlate cones eJ.seE, and, corrob-

orato pref,erenoo ehoyd!Ê ln other lote,

Rqnge

6-10
11-P0
âl-150

sI
5$

#.*9spe e

t$
54
86
I
T

f:,I$rvae
IO
66
gCI

a
g

. !{hlle nany of the ccnea 1n the sxttre¡ne re.n6os

ebolr ao oücupantsr Bs êoubt theee nnklng up the ad.flltlonal,



tlii
4O freo ln the coatalner, lt nlght be aesuned. that they Ief,t

tbege maltor and, terger cones beeause they were not 60 com-

pletely ad.apted to themr ot that the conos d,1d not f,or Bous

reaaon eult thelr fuII requiremenüe anri tbus d.letr.¡¡banoe

oausedl thea to vacate.

Tbe

trlbutlsn of

the relatlon

rys
8.4ËS 0.{eã

f,ollowlng d.ata shows the Eeað Capsule slze dls-

the l5L 1arvae ooLleoteù above. It also shewe

of tbtrs ð1et¡lbutlon to the sex of the larvae:-

Female !ilale Fenale Unsexed,

0.9I0
0.910
0.910
0.gLo
0,93.0
0.9L0
O ¿9I0
0 u93O
g_.E1_û*-
0.glo

0 .910
0.910
0.910
0.9I0

û1910

o.910

0.578
0.578
0.5?8
0.578
0.578
0.5?8
0.5?g
t 1578
0.5?g
CI.s78
0;578
0.579
0.5?8
0 "5780 r578
0.578
0 ¿5?B
0 ¡5?8

8:8ÇB
o.5if8
o.$?6
0.5'IB
0.s?8
0.678

0 "5780.578
0.578
0.578
0.578
0.578
0 "ã780.5?8
0.678
0.578
0.578
0.578
0.s78
0; $?8
0.578
0.s78

0 "97S0.915
0.8?s
0.975
0.976
0 "9?50.975
0.97S
0.9?5
0.É75

ó"9?5
0 ¡97S
0.975
0 "g?s0.9?5
0 "9750.9?5

0"9?5
0.975 0.ü?$

1.040
L.040
1.040
I"040
l- "{.i40

L.otlB
r.oga

I "0881.G88
l.0iìå
I "0$:?

1.08Ê L.08å



9{j
lfiale

0.57ê
0.579
0"579
0.s79
o.ã79
0.578
o.s?g
0.579

Fqnal.e SaIe FæqU

l.x4s I.l4s
I.r*g

M. I "170 I.L70

I.145 _
M, ]. 145 1.145

-

o.6so
0.6s0
0.650
0.6s0
0.650
0.650
Ê.650
0.650
0.6St

o,Ê50
0.65û
0.650
t.6ã0
0.650

¡L' -0.650 0.650

0,190 0.790o.?go 0.790
_0.?80

¡¡f . 0.?Bû 0.780

0.815
0.sLã
ö "815M.O 0"$Ls

0.869
0.Ê66
0.Ê66
0.806
0.866
CI.8S6
0.86fl
0.866
0.s66
0.866
0.866
0.ê66
0.966
0.88S
0.866
0.8{iÕ
t "8ö6

0.815
0.916

0 "8860.8ß6
0.866
0"866
0 "8ss0.866
0 "8660.966
0.866

¡

I

M. 0.5?g o "6?g

!d.,__CIrgqq

$6x-aetÍQ ¡ 0 "496



Furymqrv .oÊÏSgrt 4-D¿r-t*: -
A tatal. of BBêe budte

of reproåuotlo¡l and the la¡s,aE

la¡rraE totalJ,eü å5g.

werg exa¡rlned

re¡noreô rvhere

upcn l8 trees
f,ound., Stigh

{veraee
åverago

Average

Persant

nrmbe¡r of; buds per

nunber of larvae ,/
ntmber of larvae ,/

b'eüs fnf,esÈcd .âög
ffi?å

tlee Iág6g r. o r-Ig-
trge Fng rrrr.

]'8
bt#t P5g .. . r .

EE-fã
E 100 o. r. Ò..t.

48$ö:
Edð'
48gif 

=-4ff
4ll -
ffiî

e14.5

lg n¿

0 
'CI01
â.\fi

500

48$r

411

1;ü1 & SiVJ..16.S8-5

l.rßtr & Sllå,16.ü8-5
Ir0¿ & Ì{¡W.f.?.s8*6

[ota1 nunbEr' fllowers exantned. r r i i i r r i | . ú..
?gtal numÞen cLugters {nvo}ved Dr}}i+.r.D.,
?otal u,utiber J.arvae found. r. re. r.r . . . r ¡ r. r,

(thcre wers an add.ttfonaL lg6 l-a.rvae
Sree 1n 'ühe contaLner when the fa¡,_ore,tçry exem$,.n,atlon was made), . o, ., .,,

Granfl total 1arvs,e ,.....

å.?erage number sl.ustera / f,Lower

Aqerage numhor oLustere / tarva
AYerrage nl,¡mber ].estao / flower*

-{qqgsv -çS* q g.þBqt¿ge_ : -
Larvae aoltoatss fmm loaf buûs

#g..rr¡r...rr.
#+ rr.f ...t.r.t

À[ean Sex-Ratlo.....

Is6

5$?

:].?
ll

j.j
i{

':l:
_f

,,jJ

:
¿
,4

,ù

ii
.i;i
€.
'J.'ÌÞ
.åi

n

,}:
,:.È

''4'ii!

3;
ifi
:i.

ir'

,*,

,i¡'
i',i

-i:

ì
.;il
.i_.

,'i
'!1
:il'

.ì5

..:. aìi:

16.1

11.? ¡

I .$;

48õ5 : Ð.0-w
55? : 1.7
mõ'

Sex-Ratlo

0.554
0-:.gP,e-

0.59L
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Ë
. r$r
r;{i:
''4:

u{
;t
'ia.

4j

Iarvae êôll6ots4 fron¿ st.str'lnaüg ccnets,
#g .r.c..r.....
#-fi rr.r..r..rr.
fÈ6.rr....rrrúo

Mea¡tSgx-Ratio....

0.699
0,$07
4,.4þg
0.b10

8lacE tåe ß€E-fatlo appears to be blgher on r6åf

buds than xn cones, it n{ght i,ndtcatÊ Èhat the greater do-
velopment arf na16 larvag aÏXses f¡o¡a aorÊ extenslve pollen
feedlng. ttre dlsoovery of Larvar sex-ratios opsng up the
posstbfrity of morè f,Llry lnvesl;fgattng thte polnt.
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(r) Íhere ls ëvfdenee to fndieete that the spruee Budlwoxr,

oIr JaeE Flne ls Southeastern Manfboba anû Northwestern

Ontariq at leaet, bås ¡ûore thaa the eceeptedt sex Ln-

etars durlng lte larvaL d,evolopnent. fbs eolutlon to
the guestlon ls oþscure and reguf.res el.uoldatLon. rbe

BrobaÞfllty that ty¡lea of f,eedfng na.y lnfLuenoe euoh

derolopment is to be ortertalned. tentatLvely.

(Êl îbLrteeg søedtlnge 1-S feet trn heleht bore l8l4 loaf
bude andL wetre lnfestaü by .Ltl lafyae of &g spmeø

Budworu. flse older 'tr*u* 6-Il f,Eot ln helebt bora

804g buds and tåB 1arvae. flhq.s there te a great*r oorr-

oe¡rtratLon of largae ïrhere there å.Te nore bu0s ayall-
able, anci there are more burls avallaïrJ.e Hnr¡re there ls
grçater hefght, X.ïr þoth lnstaneÊs ür.ero ls e.n average

nunber of þufls por larva egual to 16.1, Tbo perceat*

Bgs of t'ud,s lnf,ested. was foundl to be 6.Lfu,

(g) Sfnce tho sex*rat$.o appears to be aIleÈ,tty hlgher on

leef buds then ln cones, the posstbltf.ty ttrat maJ.ee

d.erlvs nore adventage frcnr sùa-u.lne.te canêgr êd tJrat

such f,eeðlng ls responslble f,or their f,aeter åevel.op-

asut 1e rîorthy of lnvesttrgatJ.on. The ûlsçovsry of lar-
ïreå Eo.x*ratloe offere a prori$.sing moen,ç for futute en*

qulry.

(4) Tho largest Lvßrag€ numì¡er of, lervere Ê.tre to bE for¡nd

fn tù¡e fnteruedfete CIê$# ef aeg .
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{$} The averå.gs nr¡rnbor of c}usters

found to be 16.1. îhe av@rÐgo

ooæ was found, ss 1.?.
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AN ILLU5TRATION Or CTRAHAMS METuoD
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- by-
ExrERstAL SEXUAL D|FFERENSES.

t2r

0'650 lflm.

LA5T SP|RÍ\CLE ON
PENULTIfNATE ABDOMINAL

SEGAJ\ENT. LTJ
EI

Y

¡-.rffi--
tt"----



::iâ

j:Jli1
'r;{

'.

',;,:í*,
',::t{

..
'l:

-)
.f,
.t

'.f

: -¿.

-:1.

':Ì'

,l:
't:.

I Ìt'

ri

:j

,:i
'.:r.

; .;'l

: r--l
. l:ü

'l:.ÉjJ

;Þ*:
:E

.;,*

j1:t.

.'t
tiiÉ

iiÌ

i.

I'

:)

,:,

.¡

i::
.¿

Ë{}å

ro ruqpan'ryJqs-

Fron a l"e.rge avair.able sories of pupae coilected
ln the sandlland.s Forest Reserve, coÍmenclng July 6th, anct

terslnatlng July rgth, 65 fe¡rars and 64 nale pupae were
sereeted at rand.om for nÊaaurement. These pupee had beon
colleetecl and, s€gregated. subsequently TÊtb reference to the
t¡qpo of stand 'the trees fored. which provid.ed, the restlng
sltes for tho pupae.

Tþe ¡net&od of eexlng t&e pupae !'as baeerl oa the
aeeempanyfng Plate s'hfeb has been dlscussed. under ffsex-

Ratlosr'. Brlefry, tt wilr be agafn noted. thet th.e feroale
pupa has but f,otrr free abdouinaå se€rffints vislble vertrally,
poster,ior ta tbe wLng-pode , and the last spiracle oecîrrs on

the ul-tlmate segmenË¡ the maLe ls seen to have ffve such,

free se6uen'bs, with th.e last .spfracle on the penuLtlniate
segnsnt 

"

Thn dotted rl.nes a--b, c--d, o--f ar€ those arong
¡vhleh, aeasurê.monts ï¿ere takeno to bo ptesented shortlyn
Thus

â--b extreruç anterl,or uæ,rgln ef Frons to
oxtreme posterlor maigln of Cremaster¡

o--d (loyso-venÈra} me<llan 1lae of Abd.om-lnal eegment ¡14;

e--f d.orso-ventral medlan 1lne of Abdou_
f.nal" sogmeni; ,jig. 

....)

fheee ræesureriìenui,Ë yrere slmf.leì.r:Ly åerlved, from
both sexe6r

The pupae nrre oo11er,:,Èod fre¡n Secord Growth anü
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Maturo tylres of, stand.s of, timber, and, theso types r¡ere

agaln $,lb- älvlded tnto Qpen anil Dense growth " Frnrn a

foreetry Vlowpolnt $eeonfl Grourt'h. types of stande are tþosE

y&fch bave repLaced, Yirgtn and uneut areas¡ tature treee

nay be, but are not neeoesaïlly- second' growth ln orlgln,

the te¡u here belng conflnod to trees which are no longer

l.uereaslng mårkeüIy tn heigþt or lî.eregl€llt¡ open stands

a3re t&ose sù,ere tTrere le a preclonlnanoe of straggllng or¡-

oharrt lyp* tsees (see Introduottoa) ' wlth ltttle or no

orosillng arnongst the lndlvlôual mmt¡ers of 'the stand; Ðense

stands are t¡re reye3s€ of the abovo, there belng tlttLe

tenû.enoy to straggte due to llnXted spaoe. It lE for the

posstble effect tbat slte nlebt have o& pupal slze that the

püpaø haVe been segregateå from these sltes, touciilng a6

thú doee tlre contentl.on of $. G'AAI{ÄU! (135) tbat Stamlnæ'te

toires, tn felatloe to elte are fouaû 1a preùominantly

g*eatetr abr¡nd.anee on Qpen growlng tree¡: than upon thoeo 1n

Dense stands, and. tbat such tllf,ference i.n stand' andt food'

Supply lnfluence BuÀwofm phenomena. Tde measurenents are

tJrerefore an attempt to draw lnference fron pupe6 E/hLah sue-

eeeiled..larvae çùroee food may have been LacEing 1n pollen 1n

Dense stands anO wlth more or less pollen ln Ûpen stends'

Before presentång tlro tabulated, data anô oonclu-

slons, a brtef, rteserfptlon of tþe netbod of measurernent em-

plo!'erl wtlL be glven. The apparatus, a ¡-{flyer ðleseetlng

mlcrçscoBe arrd. eêlno1.ê. luetd,a, ls lLtustrsteü' {n the &OCoI!I*

panylng photograph, Before 1t beea¡ne avallable eonslder)-

abto dl.fflculty was erpeffLonooû ln flnütng a sultable anð

å á È."¡
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rapld msans of measur€ïûent, all ôata pr6s€)nte¿ wers accum-
ulated by the followlng neans:-

A nllLtneter rule was praced upon the eüage of
the diseactlng ralctroseope and its lmage superimposed, upon

Eughes-Owenst #gr5lf graph paper, rrvhlch has â0 rlnes egual
to one lneh. one ¡oålr.rmoter on the scaro was found. to be

the egulvarent of g rlnee upon tJro graph paper. .A. slmpJ-e

oalculatlon geve a value to eaeh interyaÌ of the graph

Paperr aa Eeen Ln the eamera ruolda, of 0.1!, ¡m. The lmage

of, tbe puBa, by fleans of the sanerå. Luelda, tJrus beca¡le

strBertmpoeeð upon a nrled arÊer a&d a penell was then usad,

üol mark lrght}y upon the graph paper the dfstqnceE between

ttre polnts a--br g--ür and B-f" ae d,eserlbed above. To d.o

thfs, the j)upao nere d,isposecl taterarly in a syraeuse watch
glaes snd ex'breee care taken to see that all" ¡neasured.

pofnts were on the Baine sagfttal plane of the inseet. rt
sålL be observed. that üre poluts a--b vill rarery lle along
a straj.ght Lf.ne - unless the pupae be stralght - &rd this
difflculty v.ras overcorie by usrng a length of light stiff
copper wtre whlcb r'¡as then bent to eonf or-m to the pupal

curratwe, stratghtened after the polnts a-*b had. been noteci

upon it r and that df stanco measur€d ln lntervals of ttro

grapb paper and, murttplleð by 0.lL nm. to Elve the measu.re-

nent

Wldth,g of trbdomlnal segnont s fÍA antå ¡f6 ware ob-

talned dfrectJ"y. These ware taken in the beglnnlng ln or-
der tr: doternrlne v¡hether e.n lnùex mlgl:t bo conputeii from

fr_{}ti 
i

ì$i
'F
,:*

,E

'i!



-tL-

theu, thue etther (*{s:4*l :- l0ngrh t or (äeg.-riÍg) . tength.
A consrd.erable **rrä3uli#3L-;ta*ons, *n*rffiffiir""",
varuss wera substLtuted in the fo¡murae, ebovred. tha.t thls
lnöes yleJ.dedt no eorrelatlon. rt vras therefore abanüone{l

altbou€þ the measurenents ïsere continue&. [',q.tl,mú'srErN

( tg6) by 'speelal. measurement of pupal. cases* of the Nun

tr{oth ln Gerrreny predieted tho number of eggs the resurtlng
_fenares would eonüa1n. The Resrre of Àpplied. sntoruorogy fur-
ntshed. the ebo?e lead., too lnte to þe consuLted, in tlme for
use here ¡
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gg-!-

1,.
?.
5.
4"

6.
rtlo
S.
I'

10.
11" "L2"
1q.

L4.

Length

Lg'.g7
15.9?
15.89
L4.65
15,4CI
14.1.9
16.95
J,4.ãS
L4.35
14,L9
14.S0
tr4 "41I5,19
L2.4â

Ell.¡
n1l

n
n
n
ll

_n
It
n
ll
t?

tî
f1

n

*E
Fenale

ll 
,

fl
ft
tt
tt
It
fl
?
ü
n
Ît
tî
Ît

3.å.BT,E TI#

wldth arþd;
se¡rt; 4#

14.

$,96
F"4T.
s;e3
ß.9ô
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n"'î4
fÃ a.7

&.4A
5 "gs5.5¿
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ITffir
31

ll
tf
tl
r
it
n
n
tr
1'

tr

1l

*

$ld.tÞ,.&bd.
Seat. 6

6;41
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å;9?
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g.l.g
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e,86
F.4¿
6.82
g.4L
a,64

ITIIil¡
ll
û
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n
tt
Ë

It
B

a
1l

n
r
a

5A € 96 ImD.,

Stendl

Donee ãð.
iln
tt rr

nn
'!11

lt tt
Itll
ttn
n!l
ft tr
tr tf
?tn

.Rn
nn

Sloan Length
I,fean Iff ffih #4
Meen iff<Ith 116

Growth
11

tî
It
¡t
ü
E
Ît
tl
n
n
R

R

fi

$$.87 mn,

-
*
rþ

L4.4O ¡mn.

6.?4 rr¡rn.

õ"87 m.

Þb

1-- .



Äg'
f.o
I

s.
4.
tra
6.
,1 .g.
9,

10.
lX.
LA.
15,
L4,
Ls,
3.6.
17,
Lg,
lg.
24.
?.L.

Le.qÉTpþ

IS.31 ro,.
lL.zA â

15.75 tt

LO.Y)4 rt

15.O9 tr

9.û8 ü

lõ.54 Å

l"g,45 It

l'8 o48 rr

Le.59 n

l,ã.54 n

1Ê.59 n

La.59 n

Ln.ï8 ct

1A "97 
rt

lø .54 fi
Le"g? n

L2.8ry fr

Lz.Y6 n

1I.58 n

L]-"',l7 n

ssF
Male

n
n
it
tt
tî
tt
tt
$
lt
Ë

3?

Ît
fi
n
ft
It
tl
1l

1?

SÂBtE

I{td,th Àbfl.
-$ssÈ:--å-

S"0g rffi,¡
¿ "96 

1r

E, g? sÎ

3"97 
. 

Ê

I trï t¡ÈJOda

å.64 $

a.64 r
s.08 ],
q ¡Afi ftL, . q/V

5,Lg n
Í5.41 Ì¡
Ða4.ffH 3\,lv

2.76 n
s.08 T
E.N? T
E,gT rr

9.1"9 tl

õ.s0 rt

5"39 T'
e.Tfi w

9.08 n

TÏT

2L,

Efldtb.&bû.
Sest. 6

e5g.?0

?,.4È w..
P"V$ It

?,..64 rt

a.ss n

a.?g n

2.20 rt

2.42 n

E.T6 N

e,86 n

2.?ã ¡'

P.g6 n

2.53 ç
4.55 tt

2.64 rl

a.og rç

8.5ã tt

4.8ü ir

2.gT ?r

a.g6 n

?,.9L tr

2.9'l T

Stanclæ
0pen 9et Grswth

tt Èf tt
It ts rt
tfnÍ
¡tnfl
nrl!Î
fl E n.
r?ÎtI
!llltt
tflrtl
tÎ nf
tfËn
$tîn
lETç
frnn
ûÉtt
Hnfi
nçtl
nn$
tf 11 Ît
nrfi

6ã,80

Mean Lengtb
Mean lrldth #4
Meau T¿ldth #6

1.2.96 m,.
6"05 m,.
â.S? m.

56.¿1 f



ldõ "

1.
ôf¿¡
ß.
4.
Ggl¡

þ¿
t3la
8.
Ir

10.
11.
!?.
15.
L&.
J.5.
lÞ.
L7.
L8.
1"9.
3,A.
2L.
ú6¡
2ß.

þle3h
Ll"66 rma.
LÊ.9? r!

LA"?6 n

15.5S 1r

13"P0 fr

1,3.7s n

1,5. 97 $

15.64 fî

L5.5ß 1r

lr4, tD tì
¿, Q, o 'r;: ¡.r

IS.e4 n

L5.4t ?r

16.¿8 ft

L4"6$ rt

14 "Lg 
n

14,96 n

14.19 Ít

14.5e fq

L4 "95 ''15.ãL n

14" 65 11

16 "û6 
11

3-4.20 tÎ

:ri:i,À's¿

Sex

Feina].e
tt'
fl.
tr.
11

tl
ç?

,t
,tl

f¡
ît.
1t

8?

t1

ã
!1

f!
It
n
n
1l

tl

H

ssEs_g
i'f å.flffi llbrl,
, .qeqtu #*-

É.08 ¡run.
r{. Êff !tVGarug.so rf

ã"9,5 $

s,Lg $
5"41 n

E.?4 n
g"0B rr
re F;,l.t tt
t1 çiÐ ü

Þ" 6ð îl
g,96 :t

ß "*î& n

4"0? n

5" 69' fî
¡î. ç)H n

ã.gs n

5"96 n

ß.nl& fl
4"2Ð ñ

á.14 n

ã.85 R

5.lg 1r

IV

25.

Wl{tth .Àbd.
SeEt.#6

8P,5.09 ¡rm.

Ê.64
s.0g
2.grl
s.55
?"grl
$.lg
g.0g
2.79
E,gî
S '08ã,50
g.g0
6.19
5.64
B.4l
5.¡.9
g. ã5,
9.J.9
g.4L
5.5e
a "gv5.19
4.86

EIIII o
tr
n
n
tl
rt
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tt
Ît
tt
n
!t
n
n
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,I

$
1l

n
n
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,tr
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.B
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ll
Ít
çî

n
tt
¡l
Ít
ff
n
n
n
n
n
n.
n
n

blean
Meaa

Mean vrldth 116 -

Lengt?r
TJtdth ff4 -

,12.49 E

14.J"9 nm.

5.65 rrm .

õr1S nnm.
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1I.
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15.40 mm,
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OPE}T

Ed Glrth

I{o,
Ðgã rn$.

Female 8B

ÀAe.Ie 2L

Female Lg

IiaLe 15
Àfatu¡e

¿d, GÌrth

ÐglrsE

&fatu¡a

îotal
leug!þ
ãe5.09

e59.70

181. e8

LaÐ.22

&lean
ï,ensth

14,r5

Le,5g

L5.94

IP.L4

Female

Male

Feurale

MaIe

fot.Sidlth
Abd,. Eat.4æ

95.49

g$.90

46.60

45.?6

14

l5
15

T5

801.66

165.46

l?8.58

100.19

lûx.Wldüh
.AÞ9.Fet.4

g.6g

$.0s
g,6g

s.0ã

I\ï0TE ¡ ÀLl measuremente

14.40

1¿,S?

:.9,7s

I.Ê.67

Tot.Wlüth
Abdl.Sst 6

72.49

56.el

41.e5

59.60

58*96

40.09

4',1 .Ðg

46.41

Mtr.Wldl,th
Alqiss 6

õ.16

a.6tl
g,L,l

9.64

S.?4

$.09

5.65

g.0g

J.n nlLllmetres.

45.97

ã5.80

40.6*

40.97

5.47

2.70

5.18

2.rlg



L4-

rhls table swmarlzes ths prevlous ones, reJ.atlve

to pupaJ. ¡aeasÌLrements and, tj.pe of starid,¡

From these data lt appears that femalo pupae in
DensE 2d[ Growtb staads are el-lghtry larger than those in
Opon 2d, Gror¡th, Fe¡naLes ln Opoa maturs stards are sllgþtIy
larger than thoee ln Derrse mature etands. tr{aIes ln 0pen

2d Growth are notlceably snaL]-er tb.an those x,n Ðense 2nd,

Growtþr but . somes'hat larger Ln Ðense ¡mtr¡re stand,s than

salee Ln OBon mature onesr .

T},e followlng csnd.eneed tabls serves to clarify
the resu].ts accord.tng to v¿hether the staud. ls 0pen or Donse¡

ToÈal
Tot-aL &e4ßþ

tlda3e 56 441.9årm
0Pril'i (

(Feroale 96 506.5? rr

Stanü Sex

âg $5s.64 r'

a'î sg0.e4 t'

fotaL foíean fotal
I'{l€Èh l,'fldth iïldtb
Âbd.4 é"bd:4 Abü.5

]09.56 9.04 95,81

150.09 5.61 11õ.7ã

95.50 s.og 7ö.L7

99.64 5u6g 96.5L

&lean
lqns*
L2.2'l

14.06

Ì2" 65

L4"tB

Mean
Ìrid th
4bfus

2.66

õ"15

2,.72

9.AO

(MqIe
DENSE (

(Fenale

Thle tabl-e reveaLs at oaee ttrat pupae of botb sexos

are notl.eeabJ.y Larger Ín Der¡sc etÊnd,s t.tran in Open stands.

The tabLe aggregateo the results from åd growth and. mature

t¡pes of these gtarrds.

Theeo roeuLts are contrciry to the expectod, a fact
for whlch no read,y explanatlon ls appe,rent.n I.t may arlse

fron en lnsuf flclsnt nuraber of measureürents havlng l¡een taken

or 1t nay mee$ that J.arvao f lnû' e oudltlons more ad,vantogerbus

1n the d.enser standa. Faotors such ae lneolatlon and evapôr-
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atlon wourd, be expeetecl to reach greater intonsfty in open

etand.s than ln Dense, but no data 1e avaflable ,

stlrl f,urther suuraarlzlng tbe above d,ata, the for-
rowlng tabre presents blometrlcal d.ata for rnale and female
pupae of the spruce Budworn, ln the sanðfLands Forest Reserye,

durlng the season tg58. slmtlar measurernents earried. out
over a perlod of years ndght conoeÍvabJ-y afforrl d.ata of slg-
niflcanee ln f,orlowing trends la populatlo$ denslty, and, of
use ån f,orecastf.ng: -

Sex Dåfference Data

ËT.i

sgg

Male

Fen¡tJ.*

l{q.Iß8.
64

ÞG)

lhe femaLe pu¡¡a tþus appears to he the 1arger.

Jrdean
r:Pp$.!þ

}.ã'4õ rn¡a.

14.07 m¡r.

Mean
wldtb
.4þ4..*q

3"06 rnm.

S.64 rum,

Mean
nldth
Abd_.6-

8.68 rua.

3.17 mm.
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Afifi.N ME,A.SUHifiI IIT.{TS

Durlug the couree of ûiesectlone nacte upon 18 fe-
male motbn, th.e msasuremeate llsted below were taken, and.

sl¡nflar EÉagurements Trorê maôe of 1S re'le moths for the

eako of comparlson. l¡fbile thfs ðata 1s too moagre to 1nô1-

cate much ft Ls presontcd ÊË a prellmlnary stuðy of euclt

deta, The w¡rlter Ls of the opf.nlon that measurenents so

presenteal f,fIf a gep ín the 1fterature at least. All
rn€asurenents gere taken at the wJ'deet or longeot stralght

dtstanue¡ lengtb of, abdomen ÌÍ48 taken from thq anterlor por-

üleu of, tho eecor¡ü åbdoninal eegnent to the pootorlor tlp of

the Ebdomen,

4lelt_Lore_ .E¡I#
teëff3Þ. tTl.dtþ

l8.O nm. $.$ mm,
10,0 ü 4.0 rt

9.0 l? 4r0 't
9"0 n 4.0 tr

I0.0 n S.0 ü

S.0 n 4.0 !1

I1.0 n 5.i) r
lP.O rt 4.0 tt

lL.O n 4.0 n

IÊ.0 Ìt 5.0 1r

1,1"0 n 5.0 rr

le n0 tt 5.0 rt

LI.O n 5.0 tt

lg.0 l{ 5.0 t¡

11.0 n 4.0 n

lÊ.0 n 5"0 Ìr

le.O rt 5r0 tl

I8"0 " 5.0 Ît

Abdo¡atna1
eess!g-
Ventral Sex

6.500 rum. FennLe å50
4.550 " Fere.lø È&E
S.å50 It Fenale &

¿bdorolnal
ür1Étïl

T"gntral"

Ê"86t m,
8.600 rl

l.gä0 n

r.g$0 tt
g,aõO rt

â.ê00 tf

s.CI54 r
Ê.6t0 il
ã.5?S r?

5,90û a '

$.åõ0 11

9.900 n

s.450 n

ã.$00 n

E.$?5 r!

s.s75 rr

g.âõ0 ñ

9.000 ft

5,575 " Female 167
4.550'! Femrale Lï6
ã.aû0 n Female IS4
6,8Ë5 I' Fennle 288
9.500 tt Fefira].e 87ã
6.17õ 'r !'emale Ê58
7.ãgB tt Female gl0

g.å50 t' Fønaleg.$00 I' Fer,s.J-e Ë40

Fenale eQO
SenaL e A6Ð

? "800 
*'

e.50CI rt

6.800 n Seruale 206
g.8as n Femalo õI9
6.7Lg n

6,L?õ Êr

Se¡ns1e ãI7
tr'enale Ê36

æffi-

NE¡lÌ{:
Ll.CI il 4.6 t s .I4S tt s.698 t' 18

There woulå nö'b q poer to be any oorrelatfon be*



1 AY^]
å-å d,B- 

i

twesn phyøleal ueasurÉrïtent and nunbsrs of, eggs, vrhlch seêns

to 1nülcate titrat lt 1e uot tJie ¡rr¡mber of, ø4gs that gove3ns

thø size of fere.Ie abclomøa. IVALLEN$TEIIü (t56) predloted. the

n6be¡, of, 6gg6 femaloe sÐUld be abLe ts la¡rr f,rom ÍIeâellr,ê*

ments of pupaÅ Éases of the ¡$un ¡totb ln the ffeld" Unfor-
,,, .1,:.t

tunatety n$g data enû metbûùs are unknown, dlue to the above

etatenent ïelne taken f,ron t'be Bevlew of ;tppllott Eatomology.

tsfme dlê not peruit the eolsu}tatlon qf the orlglnal' wlrlch

le lu Êeman' '

.&þåonlnal
' Abd.onfnat' Lerreth

VentraL,æten#tb wlèrh YeESæå Sex

8"0
I0.CI
lt.0
9.5
9.0

}.t.5
10.0
LCI"0
10 "0
10.CI
I0.0
L0 "0I0.0

9n0
10.0
10.0
9.0

10.0

g.o
4"0
4"5
4"0
4,0
4*0
4,0
4"0
4.0
4.0
4.0
4.0
4"0
4.0
4;S
4.0
4.Cf
5.0

L.6A5
fi.ã75
4.60t
9.900
¿.ses
F.Aliü
â.9?#
4.9ãs
S"BãO
a.600
4.816
a,985
&.9âS
Ë "gL6s "e50ä.98å
e.600
L.950

5.es0
4.õÐ0
5.â00
5.Ê0t
6"4CI0
5.85û
5 "e0ûr.57S
5.P00
õ.å00
õ.950
s.ã?5
4.ã5CI
5.850
4,5$0
5.900
4.S50
4.S50

MaLe
Mal e
MaIo
Mal,e
ftdale
Me-1e
MaIe
IflaIe
MaIe
Ilta].e
MâTÉ
&faLe
Idalo
MalE
Male
MaIe
À'Ía3e
MaL e

grïfl'
!t
tt
ll
n
It
R

ll
Ît
rî
E

1l

11

tl!

¡l
tt
tl
rt

EItr
É

lr
1{

$
ft
Èl

t¡

lt
tt
n
fl
l1

n
l¡
Ìt
Íl
il

rïtn r
tl
It
rl
lf
B
n
F
çì

ît
R

¡l
n
fl
n
tt
¡t
!r

IIIE
ît
n
f¡

ît
tt
n
f{
ft
n
n
It
tÎ
n
n
n
n
n

.¡
i
i
s.
:A
'I

.n
ri
.l:
ti'Ìi

'}
,È

j

Ë

j?
5
¡i
Ê
_i

r
Í
'¿
...b

q

"1.

ls
û.

å+
4

19Ë
3rf
.fi

.,ù

'f
.,{

trÍEÀ}T:
g.? tt 4.0 n a.Y74 I 6.041 $ 18

fhtrE data ËÌ¡trusgr$r"gg aÊ f,olLows:*

Leugth of Rfgtlt Fore !Ti.nS, Lial"ei . i r... e 9.7 run'

. EE¡lanse, 9.? um. x Ê t..t'rr'ç"r I0'4 mm'

tength of Rf.girt Fore ltilng, Female , r... 1J,.0 n¡¡n.

ïxpanne, II.0 Eu'. E g rc..Òr'..oür 88.0 n:¡n'



,,r5* ¡r
tt*.Ê

y-1l*ti c,f Rlgbt fore E/lngr lúale .,.... * 4.0 rsn.
ryldth of Rigbt Fore !Tln&, Ferrale r. r r.. 4.6 run.Wldth of abdonen at widest Þart,Vgntfel , mel6 .....,...trùr¡¡r¡.,. ?r??A mm,Wldth of abdonen Lt wldest part,Vgntral,, fenal 6,,., t r.. r. Õ, r. ,. r. r S.I4ã rnn.
Length of abclomen, anterior nargin

_gggqçþr tis to 'Boeterr;; ãtrËãlry, .lmlø *.r.r.r.r .r. ].ra.. .. Ç., t. r.¡r. 5.04L rm.
length. of abd.omen, a¿terlor aarglneesnent #B ta'poateãõ" eziîeñrty,

, fgma.Le r.örÇr.orr.r.r.r..r. r.ór.orrr SrEBg rrrn.

an lnsrêåsê ln t&e .fengt! eal wf dth,of, tåe rlght fore wfr€,
trlêth asd reugtÏ, af eÞåonea [n trhE fenax.ç] ovsr sfnÍ,ras

t{

ueesureËents dorfygd^ fren the sa¡¡lo number of ¡neJ,es,t

.i



ffini

fhçnke are ilu$ Frçfeeeor R. A* TfafùIet

f,b¡rartænt af ZosloÉyt undler Èosa ùlreotton

thtÉ tbeqia eraË öorilIlleteË, for aûviee anf,

f,aoll.tties offeËË* f,urfng tbe oowrEo uf übe

TqÞrh,

xuu Mr. Heçtor .4. ItÊ*blrond, In 0hargat

Þ"erest Insçets lnvestlgatlcns, T{lnnÈpegr thq

vrrfter exttnðe bla appreclatlon for muel¡ es-

couragtng es*lstanse.
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