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ABSTRA CT 

Hippodamia ca sey i ·Johnson a nd H. oregonensis Crot ch ove r­
winter in agg rega ti on sit es on mounta in tops in south-centra l Brit ish 
Colum b ia . E ac h spec ies se lec t s di stinc ti ve ove rwint e rin g sites . During the 
summer. H. casey i is di s tribut ed ma in lv in the va llevs a nd lower mou nt a in 
e leva tions. particu la rly in irrigated a lfalfa field s. H . o~egonensis is res tr icted 
to suba lp ine a nd alp ine areas during the sum m er. Availabi lit v of suit ab le O\'er­
w interin g sites ma~' be a limitin g fact o r in t he abu nda nce o f H. caseyi. 

INTRODl;CTION 
M any s p l'c ies of Co("cinf' llid ap are 

r ecognized as important a nd y a ill ab lf' 
predators o f in sec t and mit e Pf' s ts throll l!h o llt 
til(' world. /-Im\"f've r. in th f' Okanal!an rpl,!ion o f 
Briti sh Co illmbia thi s I,! r o llp of in spc ts ha s 
rf'ce ivpcl on ly pass ing attention from pco n o mie 

en tom o logis ts. 
S lI ccessf lll p es t control thrOlll,!h th e Iws t 

m a nagem e nt (;once pt d epend s larg" ly IIpo n 
m a niplli a ti on o f (;fOP ecosys te m s . makin g 

ma xi mllm II Sf' o f n a tllra l e lH' mies of pes ts. To 
thi s ('nd. it is ess(' ntial to attain a mor f' (;om­

pletp knowl edge of th e life hi s tori f'S a nd fa c to r s 
affecting th e aiJllndancp <lnd e ffiei pncY o f 

Iwne fi c ia l sJwe irs. Th l' obj p(" t of thi s 111-

""s tigation wa s to s trlcly tllf' lifp hi s tories and 
hahit s of two s pec·ies o f Hipfi ll r/a lllia th a t fo rm 
hilJP rn a tion agl,! r egation s o n m Ollntain tops in 
so llth-(,p ntral Briti sh C oillmbia. 

~IET/-IOUS 

From th ,' las t \\ ppk of i\1a ~ throll g h O c ­
to l)p r 1<)70. \' arioll s agricllltllral crops. nati H' 
pl a nl :-\ an d nH)lIIlt a in top ag~rega tinll s it Ps wpre 

I'xa milw d Jw riodi" a lly for tl,,' prpsI' n cp of 
cocc ilw llid s . 'I'h ,' "'p"p l1('t a nd beating tray 
nH'tllIld " " Crt · u sed to ,.; alllple \ < l'~e t at i o n fo r 
h(", tI !',. Int,' nsiH' sa mplin~ frolll thp \<allpy to 
th l' top" of th e llI o untain s was don l' d llrin ~ 

Jw riod " of di "; JH'rsa l a nd a ss!' llIbl\< of th, ' bpP tl "s 
at th (' a~~r(lga t ion s it l'~' 

Th f' a re a PXalllilH'd wa, tl](' nkana~an 

Ya ll n frolll ()s onHl s north to S lImm !' rl and 
in("ludin g th l' hig h ps t 1lI0lll1t a in s illllll Pdiat e ly 
to th e pa s t and ,,,ps t. Th e pl"\'ation of th e ,<a 11 (' \< 
in this "rpa \<ari ,'s frol1i :!-;-B III in th e south to 

I \ · ... 1 ol'l~\ l '['1'11 fl', I kpi (I I HI' ~ I, '~ I\ ,iI :-" !(.'Iln· ..... ...; !lllil/l F I":I'-('r 

l ' lI l\pr ... il\", HUI'Il,I II\' 1. IU' I' rt' '''l'Hl addn·;-. .... .\l u l · t ' ,,!tHlIIIl,1 

E xpt'rlnwII! . ...;\ :111"II.· II ,)lld Hi \ '!'!'. {h(· ~III1. l . ~ .:\ . 
( ': IU;\(!;, Ih'p:lrtlllt' nt "I :\ 1!r1\ 'ldtlln' /{t' '- t'(l ITh :--;[ : lIltll1 . :-:UIIl' 

II ll'rl: l l1d. Hntl ... h ( ',du ll1h':L 

;\ <L\ III in th e north . The ,,1('Yatio n of th t' 
hig h l', t mountain in th p area is :! ;H);\ m. An­

Ilil a l prt'c ipitation a t Osoyoo s and S Ulllm C' rl a nd 
an'ra ~ps approximat!'ly :!O a nrl :!-;- C Ill 

re s J"' !"li\"(!ly . At hig lwr ,, /enlli on s th t' annual 
prt'cipitation is IlIl1ch great!'r and OC'C llr , llI os tly 
as ,.; now. 'I'h" c lim ax \ < e~e t a tion of th e \<a ll ey is 
ypllo,,< pinl'. "'II,!P brll sh <l nd alll ploJw bru s h . 
/-[O'H' \<pr. IlIl1 c h of th e n ill ey bottom h m. bee n 
nlOdifi l' d by irriga tpd farlllin~ . The llIajor c rops 
art' POIll (, frllit s . s tOll(' frllit s. g ra pps. corn . 
alfalfa and \<pge t ab lt's. With incr pa s in g 
plp\·ation. ('11';( a nd ,,<(' s l. tl1P c lim ax \<egl'ta tion 
chanl,! ps 10 I)r~ Forps t with ye llo '" p inp. 
f) o ll ~ la s fir and wpste rn la rc h: to S lIh a lp in e 
Fo rC';; t ,,<ith lodgp pol f' pin e. a sp pn . En g lplllan n 

'pr ll ("(, and alpillt' fi r: to A lpin e Arc t ic a t tlw 
hi g h!' ,.; t " Ip \<a tion s ,,,ith (h"arf will ows . 
~axif r agt's and fal s (' h l'H th ('rs. 

OBSERYATIOi\S AND D1SCLSS IOi\ 
Aggr('gation Silt' S . On'rwint Pr in l,! 

a~.q!n~gali()11 s it Ps o f llippor/;ullia casp.,-; 
J o hn ,.;nn w(' r(' id e ntified o n fiv e m Ollnt a in s: 
Ba ldy iVlo llnt a in 1 :!;\();\ mi . MO llnt Koball 

119-;- .) mi . I3","'on s fi C' ld MOllntain 1:!19!l mi . 
Appx \Iollntain 1 :!:!4B III I an d S h f't'p Hock 
I:!:!IIII 111 I. (h<"r\\"int e rin g a~grpgation , of 
/lif l fWr/ il III ia (Jrf' I.[l III('nsis Cro tc h \\"(' rI' al sl) 
fOllnd on all of th r''' ' 1lI0llntain s P"'('p t \)ollnt 
Koha ll . fl. casen' " a" th e 11I0St a bllndan t 

:-i IH '('i("'~ 011 .' al'll of th e 1110untain s (' x{'t'pt on 

S h ('"p Hoc k. 
'I'IH' aggrt.~ga tinll :-; it f':-; of tilt, two :-ipf'('it~:-i 

diffpr" d I>oth in 1'11\ ,.; ica l f .. at ll rl '" and lo("a tioll . 
Tq) i('all, . th l' ,.;i tl'''; '''"C llpi N II)\' II. ('i/sen ' w (,rt ' 

lo('at"d o il th C' "ollth fa('in ~ " P lwr-llios t " lo p,," 
of th (· 1lIIlIlIltaim;. alllong fra('tll rt' d bOil ""'r ,.; 
"0 \ "rt· d "i th li (' h l'n". "l'h,' I)(,,, tl p,; (' 11I ,; t(' rt 'd in 
IT"\ i(' ," l)(' t\\ p" 11 th t' r,w k". Thl' ,·rt'\<ic,'" W"rt' . 
ill alnlt)~1 all l'li .... t\:-i . fn'. ' of :-ioil an d \·pgt'ta tio ll. 
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Rocks lyin g on. or partiall y buried in soil. but 
with cav iti es und er th em were ne ver found to 
shelte r bee tles. The aggrega tion s ites b eco me 
free of snow ea rli er in th e spring than most 
other parts of the mountain tops because of 
th e ir south erly exposure and th e combined 
effec ts of to pography and wind which result in 
shallow snow pa cks. 

II. oregonensis aggrega tion s ites were 
loca ted in all quadrants on th e upper-mo st 
slopes of th e mountain s. T ypica l s ites were 
beneath r ock s labs lying on. or partially buried 
in so il but with c revjces beneath th em and \\-ith 
b'Tasses and sedges grow in g imm ediat e ly 
around th em. The aggrega tio n s ites were 
alwa ys in a reas wh ere exposure to wind s res ult 
IJ1 re la tive ly shallow snow pa cks. 

In m os t in sta nees both spec ies were presen t 
in any o ne aggregation. but th e minorit y 
spf'c ies u sually represe nted less than one 
perce nt o f th e total. Only th e two above­
mention ed species were found in aggregations 
on th e mountain tops. 

Obse rvation s of th e aggregation s ites in 
early Jun e. when large snowfield s were s till 
present and in mid-October wh en th e fir st 
pe rman e nt snow had fallen. indicated that both 
spec ies remain in th e aggregation s ites thro ugh 
th e wint er. In western Wa shin g ton . Edwards 
119 5 71 described large swarm s 01 II . o r ego­

I/ el/sis nea r the summits of Pinnacle P eak 
in Jun e . 19 .')2 . and on Yakima P eak in Se p­
tembPr . 19 .')2. H e also no ted largf' numbers of 
dead bee tl es ben ea th slabs of roc k . H e a ss lim ed 
that th ese had b een tr a pped a nd kill ed by cold 
weat h er and that the heetles no rm a ll y re turn ed 
to 10wI' r I' levation s to hibern a tl'. Chapman 
IIIJ .S41 and Chapman 1'1 HI. 111) ",, 1 rl'po rt ed 
large agl-(regalion s of ladybird beptles . in­
cludin g H. C<lspyi and fl. ()regoll ellsis near th e 
summit s of seve ral mountain s in wes te rn 
Montana. Indirec t evidenee was not ed that til(' 
bee tles re mained at thesp aggregation s itl' s 
through th e winter . 

Di s pf'r s al from Aggregation Sill's. 
Di spersal of hep tles of both spec ies from th e 
aggr egation sites began in I'a rl y Jun e when 
th ere were s till extensivp s now fi e ld s on thp 
upper mountain s lopes but th e aggregation 
sit es wcre free from snow . Th e vigor and 
rapidit y of di s persal of til!' two sppcies differed. 
Adult /-I. ('Hseyi IIpw strongly in a downhill 
dirl'(·tion at low ell'vation s abov/' thl' ground. 
Within a wee k of the fir st flight s a fl' w II . 
(,lIs(' y i we re co llee ted in tlIP valley. lIow ('w r . 
sHmpll's taken from th e valley to th p mOllnt a in 

tops indi cated that th e ratp of dis pl'rsal of th e 
main body of bee tl es from the aggregation s it es 
wa s s low. Di spersa I of /-I . cHseyi from Mount 
Kobau. th e lo wes t peak. wa s comple te by mid­
Jlln e and from Baldy Mountain. th e high est 
pea k . by th e end of Jllne. On Bald y Mountain. 
how e ver. a fpw aggregations of from about .') 0 
to .jOO bee tl es remain ed in .silll throu gh th e 
summer . 0 min g July and August. H . cHseyi 

adult s and immature stages wPre found a t all 
elf' va tion s from th l' va lley to the upper s lo pes of 
th e mounta in but with the great es t populati on 
dl' ns itif' s occurring a t or near the valley bot­
tom. parti cula rl y in alfalfa field s. 

Di spPrsal ac ti vity by H. oregollensis beg an 
at th f' s am e tim e as H. cHseyi but th e ratp of 
dispe rsal wa s s lowN. Flight s b y bee tl es leaving 
the mountain top were random in direc tion and 
of short duration which resulted in a gradual 
spread downward from the upper s lopes. For a 
few wee ks aftpr dis PNsa l beg an . adults of H . 
orf'g()II('llsis wer(' most co mmonl y found 
fe eding on th e po ll en o f ,,-ild fl owers . par­
ticularly HIlI/IIIl('lIlus s pp .. from nea r th e tops 
of th e mount a in s down to about I HOO m. 
({ eproduction occ urred on a number of spec it' s 
of shrubs and h l' rbs through Jul y and Augu st. 
/-I. ()reg()ll l' llsis apparently is a subalpillP to 
al pinf' spec ies beca use it wa s not found at 
f'lcvation s Inwpr th an 1700 m. 

Formation of Aggregation s . Th p 
movcmpnt of bpl'lI f'S to th e mountain top 
aggrq.!ation sitt's wa s gradual. beg inning in 
f'arly S"IJtl'm ber and pn d ing by m id-OctolJP r 
wh.'n th " fir s t pe.-malH'nt s now occ llrrpd . 
[)urinl-( I'arly Sep tember. adult s of H. cHseyi 

" -e rl' most "ommol y observed fpedin g on 
aphid s on plant s h., t\,..'e n the pleva tion s of 400 
III to t)()O m hilt ra n·l y a t high er I'lev ations . 
Through Sl' pt!'mb l'r to mid-O ctober. nllml)(' r s 
at till' low er e ll'v a tion s r1 eereasecl to nil whill' 
th e n ulTllw rs seek ing shelter in aggregation 
sites on thl' to ps of th e mountain s graduall y 
incrP3secI. 

No attl'mpt was mad e. during this study. to 
estimatl' a hsolutl' numbf'rs of each spec ies in 
th e aggregation sit es. '('hi s was partly du e to 
tl](' phys il'al imposs ibilit y of moving suffi c ient 
ro ck and partly beca use of th e fear of 
di s turbing too mu ch of tilt' aggregation sitl' s 
and thu s r1t' stroyinl-( t1lPir attractiveness fo r thl' 
bl'('tl es. On thl' fi ve mOl(ntain top s . H . cliseyi 

\\'as on th r avt'ragl' ahotlt one thou sa nd tim('s 
mOrt' abundant than 1-1. () r £'K()n I'll sis . II. cH"£'y i 

\\"a s mort ' abllndant on Ualdy Mountain than 
an\' .. f til !' .. th.'r s. On this lllountain top a very 
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rough es timate of thc volume of bee tles present 
in the third wee k of June wa s 5000 em ' . 

It is appr ent from thi s investigation that H . 
orl'{!olll'llsis is of no value as a predator of 
aphids on c ultivated crops because of its 
res tricted distribution . It may be important in 
th e natural control of aphid s on subalpine and 
alpin e ranges. H. caseyi may be of value. 
however. as a predator of aphids on cultivated 
crops, particularly alfalfa . 

This invest igation al so suggests that the 
availability of s uitable aggregation sites may be 
a limiting factor in the natural abundance of H . 
CiIS('yi. The number of mountains of sufficient 
altitude and with features suitable for 

aggregation sites for H. ca seyi are limited and 
the area comprising the fiv e mountain top 
aggre gation s ites is very small compared with 
the total o f th e whole study area. It is hoped 
that this re port will stimulate further in­
vf'stigation into th e feasibilit y of manipulating 
If. raseyi populations to benefit aphid control 
on agricultural crops in south-cen tral British 
Columbia. 
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ABSTRACT 
The fine structure of the stylets of the pear psylla, Psylla pyricola 

F oerster , and the greenhouse whitefly , Trialeurodes vaporariorum 
(Westwood), is described from sections studied in the electron microscope. 
Their mandibular sty lets are innervated, each containing two dendrites. 

INTRODUCTION 

The discove ry of nerv es in th e sty lets of 
aphids IForbes. 196( •. 19(.9; Parrish. ]967; 
Saxena and Chada. ](n]l. an adelgid IForbes 
and Mullick. 19 i OI. a lea fhopp er IForbes and 
Rain e. in press I. and in R hodllius 1 Pinet. 

1963.196($1 sugges ted thatthe styletsof all th e 
H emiptera-Homoptera may be innervated . 
Th e prese nt paper demonstrates nerves in th e 
styl ets of a rf'presentative of each of the 
Psyll o idea and Aleyrodoidea. two super· 
famili es of the Homoptera in whi ch inn erva tion 
of th e s tyl ets has no t previously been shown . 

The pea r psy lla. ['s y lla pyricola F oe rster. 
and th e greenhouse whitefl\, . Tria le ll ro des 

Cl lntri bu ti lfn :\ (). :24M. H t'st"a rch St ation . f"itjt)() ~ . \\ '. ;\h ri nc 
Dr .. \'ancoll H>r 8. Rr i t i ~ h Columbia. 

l'aporariorlll1l 1 W es twood I, are th e subjects of 
the present repo rt. 

MATERIALS AND METHODS 

Adult pear psy lla were from pear and adult 
f.'Teenhouse whiteflies were from fuschia . Th e 
head s were dissected from th e in sects. fixpd in 
:;0/. glutaraldehyde. po st-fix ed in 10/. osmium 
te troxid e. and d ehydrated in a graded se ries of 
Plhanol. The pea r psylla heads were embedded 
in Spurr Low-Viscosity Embedding Medium 
1 Poly sc ien ces. [n c .. Warrington. Penna . l. Th e 
whit efly head s were embedded in Epon 812 by 
th e method of Luft 11961 I. Section s were cut 
with g la ss knives on an LKB Ultrotome III. 
mOllnted on grids with carbon-colloidiGn 
supporting film s. and subsequently stain ed 




