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FLIGHT -i\1 LSCLE DEGE:\ERATIO' I' SPRUCE BEETLES. 
DE.' ·DROCTO.'LS RCFIPE.'i .'V/S 
(COLEOPTERA:SCOL YTIDAE) 

T, G. GRAY AND E. D. A. DYER' 

ABSTRA C T 

C ha nges in width o f a n indirec t fli ght muscle , the la te rali s m edius , 
we re m easured a t various stages of adult life of D. rufipennis. This muscle 
degenera t ed in bo th fem a le a nd male spruce bee tles after fli ght a nd attack on 
the host. Flight muscles of young adults tha t em erged in late summer to ente r 
hiberna ti on were sm a lle r tha n those of bee tles taken in spring fli ght. Young 
beetles ente ring hibernation d id not di sperse by fl y ing, but dropped or cra wled 
to the bases of trees, in w hich t hey had developed , and burrowed into the ba rk. 

INTROD UCTION 
S prll c!' bee tles . D el/droc/oTlllS rujip ell II is 

Kirby . lik e oth er D eTldro c /oTlIIS, a ccomplish 
flight to n e ll" ho sts , att ack a nd pgg-Iayin g 
dllrin g on e slimm e r. Som e times th ere is a 
sPcollcl attac k by pare nt adllits dllrin g this 
sea son, Unlike m os t D eTldro c /OTlIlS. s pruce 
hcc tl es II s ually takp two years to d e ve lop, 
ov e rw int f' ring th e fir s t year a s larva e . pupatin g 
in ./1111(' and beco min g youn g a dults in July . 
H o "" \'c r. tlwse b ee tl es differ from a ll other 
D ellc/r() (,/uTlll s in that m a ny yUlln g adult s 
abandon th e g alle ries in whic h th e y deve lop 
and fall (lr c rawl to th e trf' f' base. wh e re they re
ent f'r th e bark to hibernate IMassey and 
W\'g ant. 19541 . Kn o ll"lpd ge of flight-mu scle 
chan ge and flig ht capability is impo rtant in 
illl pr prf'lin g lI"hat bl'Ptles do afte r c m l' rg-e n ce 
from tlIP hu st. 

Flig-ht-mll sc lf' c han g " s durin g br u od 
es tahli shnJ(' nt h avf' bep n observed in th e 
Scolytid at' IChapman. 195 6 : R e id. 19,'j1l 1 and 
I-'TOS'; fli ght-mu s d e c han g-es ha ve I)pe n r(' p o rt ed 
in n elll/ roC /OI/IiS IC hapman. 19,) ~: R l' id . 
I (I,ll\ : r\ tkin s and Farris. 19 ,,)1\: M c
Cambridge and M a ta . J 9()() I. D e taikd studi es 
of th l's" c han gps \v e re m a dp by Atkin s and 
Farri s 119(J2 1 on O l' fld rnc /ofllls pselldo /sll gar' 

l{o pk in s a nd o n Ips CO II/USII S Le Co nt e by 
I3hakth an . Bord e n and N air 11<) , (11 and 
Bh a kth a n . Na ir and B ord e n 119, II . C hap man 
1 I \) ,'i () I s n g g l' S t e d t hat a t r 0 p 11\" and 
n 'g<' n( ' ratio n of fli ght Illll sel ps infill e n ce 
S('o htid b pha\ ior b ec all se bl'l'Il ps cann ot fly 
ffll m tlw ir g alle ries dllrin g broo d pro dllction, 
Tlw "r"'l' nt s tlldips ",pre co ndll c ted to n]('a s llre 
fl ight-l11w;(' le c hangl' in s pru cf' b ep ti ('s afl e r 
hos t atta c k and to dl't(' rl11in l' ",h e tl1l'r ~ ' Olll1g 

bl' l'tjp,. r nH'rging fo r th (' fir s t til11 l' in Allgll s t 

and Se pt e mbe r. \\' I' r e ca pable o f fli ght. 

METHODS AND MATERIALS 
Adllits were collect ed III tw o wid e ly 

se para ted r egion s of Britis h Co illmbia: 
Lodge pole Cree k. n ear F e rni e and th e N a ver 
for('s!. ne ar Prin c(' Gco rge. Th ese b ee tl es had 
oVI' f\\'int e red and w e re capable of flight. SonH' 
We rt' alluwed to infes t fres hly e llt bill e ts and 
we re latpr ex ca vat ed in th e borin g . egg-laying 
or pos t pgg-Iayin g s ta ges. YOllng adllit s. 
em e rg ing in late Slimm e r from infes ted s prU Cf> 
tn' t's. Picea eflge/m ilTlflii Parry a nd P. g /illl ca 
1 Mo pnc h I V uss. wc rp captll red by sc ree n 
en c lo sllfl' s IMa ssf'y and Wy gant. 19,:;4 1, After 
(·ollec ti on. bee tles we re fixed and r!'lained in 
a lcoholi c ROllin' s IIntil di ssection . 

The le ft and ri ght la te ralis m edii mu sc les 
lI'pr e f(' moved a nd pl aced in ~o ethanol for 
me a s llring. Mf'as llf('m pnt s we re mad p to til<' 

lH'ares t mi c ro n . II s in g a dissec tin g microscop e 
wilh o(,lIlar mi c ro lll ('Ii'r. Th p width I Fi g , I I 
wa s r('('ord ed at YI. V:! and YI o f th (' Illll sc le 
Ipngth, To cOlllppn sa tp fo r th e pHect o f b o d y 
~ i Z t \ on 1l11l S ('l p siz(', ('o fllpari sn n s w ere rnad e. 
I"ill g a median ,; iZl' ind e x ('a lc lllat pd by 
di\'idillg th e aH~ rag t' of thl' threp \\"idth s b\" th l' 
lI'idth of th .. b ee ti l", pronotlllll and takin g th e 
a\'pnl!!(' for th e Ipft and ri !!ht Illll sc il's 1M c
Ca mbrid g<, a nd M ata. 19 () 9 1. 

R ESUL TS AND DISCUSS ION 
Th r latl'ralis n](' dii arp indirec t fli!!ht 

nurse Ips. a lta e hin g O il th e I1I pta('(lX H a nd in 
s<'ftin g on th e pr ps('lItal and s(, lItal lol)!'s I Fig , 
II, Th pse dm SO\(' lItr a ll1lll scips. rath pr than til!' 
lo ng itlldinal (' :\t f' n "o r 11I11 ,;(' lp,. \\" (' 1'(' ('h o;' PII ai' 

in d i (' at 0 r ' 0 f f Ii!! hI -11111 s l' I I' d (' g I' il t' rat i 0 11 

b( '('all"" Ih l' fornH' r ('xhibit Pflgrpat pr ('hallg(' in 

siZt'. Tht' IllII S"'P', ,,' idth \\"a s l1I o rt' indi r ati\"(' of 
atr o ph\' than thi c kn pss bel' all s e th e laterali s 
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Fig. 1. Indirect flight muscles la tera lis med ius in adult Dendroctonus rufipennis. Arrows denote 
width (w). 

m ediu s beca m e co mpressed tr ans verse ly into 
ri b bon-lik e ti ssue durin g egg-lay in g. 

Th f' m usc le m edian size indicps for fpmalf' 
bCf't les l'1'ab lf' II show a progrpss ivp rf' du ction 
in width from th e flight-ca pabl e co nditi on 
through initia l horing und er tllf' bark to f'gg
layin g. Thi s cha n ge occurred in be(·t les from 
both a rpas. TIlP gradual redu c tion in mu sc le 
sizp is similar to that re ported b y M c
Cambridgp a nd Mata 119691 for la bora tory
rearf'd n. pOllderosil e. 

Ma le s pruce bee tles . from th e sam e ga ll f' ri es 
as tllf' ff'malf' s. re vea led a s imilar pattf'rn of 
mu scle cha nge. but mo rf' degf'neration. 
Howe ver . variat ion in mu scle s ize wa s grea ter 
in maIl'S and fpwcr of th pm Wf' rp co II f'c tf'CI a t 
tllf' va riou s s tages. Atkin s II () S91 found that. 
during brood pstab li shm ent. th e Sf'X ra tio of 
pa rt 'nt n. {lSf' Ilr/O/ .wg<1 f' changf'd in favor of 
f(' ma les hpcausp so mp malps rpmaifH'd fli g ht
positiV(' a nd Ipft th p gallprips parl y. 

T Il<' \'ou ng ~ pru('(' bpl' tl e adult s em erg in g to 
hibernate had und erdeve loped wing muscles . 
apparpntly in capab le of su s tall1l11 g fli ght 
l'1'ablp II . App roxim a tf' ly one-third of th e 
bee tlp s wpn' fli ght tpstpd prior to m easurem ent 
and wllf'n tossed . non l' fl ew or opened th e ir 
plytra . a s do th osp capab le of flight . Beetl es 
w e r p d a ss ifi pd a s pm p r g ing-to-hib prn a te 
bl'cau sf'. at that tinH' . bpptles fro m un scrf' pned 
parts of th p sam e trpps \\'f' rp cra \\' lin g down a nd 
rp-pntpr in g tllf' ba rk Iwar g round leve l. Others 
ta kl'n un d l'r similar co ndition s in prev io us 
ypars. hib l' rnat pd a nd would not pstablish 
brood ga ll pril' s in fres hl y e llt bi llpts. a bpha v io r 
rl' portl'd by Massey a nd Wygant 119 :,4 1. 

H I' C'a II SI' yo U ng b c'P t les em prgin g t o 
hibernate have IInd erd !' ve loped wing mll scles, 
thp y arp unabl .. to dis pprsf' by flight or reac h 
nl'''' ho sts. They c raw I or fall to th e tree base to 
rp-I'ntpr and p ass th e wintf'r. Emf'rgf' nee 
wit hout flight capahility may have ad va ntagrs 
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TA BLE l. T he media n size index of the late ral is med ius of fema le spruce beetles collected from 
two a reas of Briti sh Columbi a. 

Stage of adult 
beetle life 

Pre-flight 

Flight 

Boring 

Egg-laying 

Post egg-laying 

Emerging to hibernate 

No. of 
beetles 

13 

22 

6 

11 

11 

24 

Median 

Lodgepole 

Mean S.D. 

0.157 0.007 

0.155 0.019 

0.113a 0.003 

0 .069a 0 .022 

0.06 7a 0.025 

0. 087a 0.0 25 

Size Index 

Naver 

No . of Mean 
beetles 

9 0.153 

11 0.160 

25 0.117a 

26 O.072a 

a Means within columns differed significantly (t .01) from the fligh t 
condition. 

S. D. 

0.014 

0.013 

0 .036 

0.038 

for sun·iva l. Bel' tl ps that ca nn o t fh· to 
hibe rnat e in autumn do not und ergo tlH' ri sk, 
inh{'rent in an ex tra fli ght or use energy n(, pdpd 
for hibernallon and flig ht th (' next spring. Tht' 
tr(,p- bas{' hibPrnating site has th e ac!\'antage of 

Iw in g in til(' thick es t bark and being con' rpd 
with snow m os t of th e \I·inter. This pro \'id ('s 
prot ec tion from ex trenH' {'o ld. a nd from \I'int er 
\I'oodpec k!'r prpdation whi c h o(,(, urs on the tr('(' 
hol e but not at th e bast'. 
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