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\\ ' idlh, of lan'al head ca psub; o f D, rufipe nnis ( I\ ir h \' ) were nw,b· 
,1I1'l·d "I HI :lll :d \,,(·d . T he fr t'qu('IlI '\ ' d i, lriilulili n had four d i s l i n~' 1 Illildes cor· 
rl"pllll(lill~ I" I hI' 1'11111' I'H\':l1 iIlSI ,,,·,. TIlt' ,, 1 1<l Il ~c ill mea n head·capsule \\'i dl 11, 
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1:,,'\'(" ell' D , nlf'ipennis I I,irh\'j I,a dislriinl l il)ll ell· frequ(' I'H'CS se di\ ' isa (' n 
tIlI"l r,' mild", eli;.;lilll'l, qu i ""r re'pl)ndail' 1l 1 aux q ualrc ,Iad(·, lan·airl's. 1.(. 
Cil ; lll g t 'l1lt:>llt d'Ufll' ] , lrg l'llr 111{).'"t'lllll' i1 i" au trl' de (' hal/lit' ~lad(' ('() I1 ('{) r d;li t (\ \ "CC 

la r(· g le dl' I h ·:H. 

Introduction 
Spruce bee tles, D endroctonlls rllji

pennis (Kirby ) , norma lly h ave a 2-
year life cycle (Massey a nd Wygant, 
1954) ; however , du e to va riatio ns in 
environ menta l condi t ions, 1- and 
3-yea r cycles h ave been repor ted 
(K ni ght. 196 1). Variation in len gth of 
th e life cycle is du e pa r tly to th e 
effects of di ff eren t temperatures on 
th e r a te of larval development, I n 
studies of th e population biology of 
th e spr uc e beetle, determination of 
la rva l ins ta l'S is required to under
stand h ow fa r development has pro
gr essed towarc! maturity, Prebble 
( 1933), Walte rs a ncl McMu llen (1956) 
and Reid (1962) have shown Lh at 
larval ins tal'S of scolytids can be sep
al'a ted ane! iden tifi ed by th e h ead
caps ule width , wh ich remains con
stant for the duration of each insLar. 
Tl1 e presence of four instaLS h as I)een 
ci ted fo r se veral other species in th e 
genus D encirocton ti s : D. brev icomis 
Lec, (Miller and Keen , 1960), D, jron
tal is Zimm . (WOOd, 1963), D . si mplex 
Lec, (Prebble, 1933) an d D . poncler
osae Ropk. (Reid, 1962) , The current 
stud y was conducted to d etermine 
the number of ins taLS of the spruce 
bee tle ancl th e corre.sponding mean 
h ead-caps ule widths and th ei r varia 
bility. 

Methods 
Spruce beetle la r vae were collected 

fro m spr uce (Picea glallca (Moench ) 
Voss ) in th e Nave l' fo rest n ear Prince 
George, Bri tis ll Columbia . and pre 
ser ved in 70 o( ethanol. Oth er la rvae 
were reared in spru ce logs at a con
.stant temperatu re of 68 F (20' C) to 
obta in add it ional early-insta r la rvae 
for measurement . A dissect ing mic
roscope wi th ocu la r micrometer was 
used to measure the greatest wid th of 
each h ead capsule to th e nearest 
micron, 

The heae! capsule widths were 
grouped into 0.02 mm classes for the 
construct ion of a histogram (Fig. 1). 
This h istogra m h ad four distinct 
pea ks co rresponding to four insta l'S. 
Because of the overlap of curves, the 
cla ss marks with th e four highest 
fr equenc ies were ta ken as th e mean 
h ead- capsule wiclths of the larval in
s ta rs and th e standard deviations 
were calculated as a fun ction of the 
m ean and ran ge, The mean a nd range 
accura tely represen t the ins ta r val ues 
because of the la rge number of 
samples and sy mmetry of the indi 
vidua l curves . 

Results and Discussion 
This s Lue!y shows that there a r e 

four dis tinct larval insta l'S in D encl 
roctol/US rujipennis (Kirby) and that 
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Fig. 1. His t ogra m of la n 'a l hea d- capsu le widths of De ndroctonu s rufipennis Ihirh\') 

t he d evelopmental s tage of larvae can 
be es t a blish ed by m easurem e n t of 
h ead -caps ule wid th s. Th e m ean h ead-

ca ps ule width s of th e four instal'S 
were s ignifica n t ly (p = 0.05) d iffer en t 
from each oth er (Table I ) . Also, t h e 

T ab le I . De ndroctonu s rufipe nnis (E i rb~' ) la n 'a l head -ca psule wid! hs 
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mea n h ead- capsule wid ths of succes
s ive ins ta l's incr ease linearly with an 
a verage grow th fa ctor of 1.37x, which 
is in good agreemen t wi th Dyar 's Rule 
(Dyar , 1890). For the purposes of 

ins ta l' iclen t ifica tion, the r an ge of 
each ins ta l' may be ta ken as fa lling 
between the lo west intermodal fre
qu encies. 
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Bionomics and Em bryology oj the I n
lan d F loodwater Mosquito Aedes 
vexans. W . R. HORSFALL, H. W . 
F OWLER, J R., L. M. MOR ETTI AND J . R. 
LARSEN. Un iversi ty of Illinois Press, 
1973. 

This book is presented in two 
parts, th e first part by Horsfall and 
Fowler deals with th e bionomics of 
this major pest species, and the sec
ond pa r t by Moret ti and La rsen des
cribes its embryolo gy. 

The section on bionomi cs contains 
a ve ry la rge number of observations 
on the egg, la r va, pupa an d adul t, 
trea ted r a ther as separate en t i ties 
than as th e contin uous life his to r y 
of a species. The tendency seems to 
have been to cata lo gue ra ther than 
to describe, a nd the summary (no clis 
cu ~sion is presen ted in this section) 
does little to synthesize. However, 
the section does provide an excellent 
source of r eferences for the s tudent of 
aedine mosquitoes and it includ es 

very use ful in structions fo r colon iza 
tion of th e species in th e labo ratory . 

The section on embryology pro 
vides th e mos t detailed study of or
ganoge nesis in th e ge nus A edes, also 
it is the only detailed s tudy of a mos
qu i to which overwinters in th e egg 
stage, It is straight forward his to logy 
uO' ing th e light microscope. There 
are 96 photographs of various stages 
and organs durin g development, some 
of th ose taken a t th e earli er stages 
a re good , bu t th ose taken durin g th e 
la tel' stages would h ave been better 
r eplaced by a few clear diagrams, or 
a t least considerably enla rged , In ter
preta tion of th e illus trations is made 
more difficul t by the way in which 
th ey a re set up, at least s ix pages a re 
a rranged so that th e book h as to be 
turn ed in order to r ead the cap t ions . 

The book will be a useful r efer ence 
work to a ll those engaged in the s tudy 
of mosquitoes. 

-Anne Hudson 




