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:\ATIYE PARA S ITES OF THE LARCH CASEBEARER, 
C()'-E()PHOR.~ L.~RICELL' 

(LEPIDOPTERA: COLEOPHORIDAE). I~ THE" EST 
KOOTENA Y AREA OF BRITISH COLLIVIBIA 
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AHSTI{.\C T 

T hirt\" III'1i ,pe('ies 01 Pill 'b ite" and h\'jklpa r:bitl" lI'l' re n·ared In 
I! I~ :~ Ir"m ,1 l"lal .. I nl ' l"bt IILl.III III lar('h ,·n,ehl·arer,. ('o\enph""a la ri l' l'lIa 
I Hhll.l, "''''''('H·d ,11 l·ig- ht 1()(',H i .. n.- in Jilt' \\ '(0"1 1\ ()lItl'lin\ an·" "I Ilr ili ,h 
( '(dl llnh i~l. ' I"hl..' !\\ ( I hi g- ht' :-'l l";1:-'f'hp2l l'er ptlp li ial i fH1 :-- W( 'l' l ' at Fr lii l\'ale and 
SI1I\ /'["l('1',,- , " ' il Ii lk·n . ..;il il" "I' I.-,ll a nd J:ll) ca..;e s pl'r !iIO fasci cle , 1'("p"CI i\ 'eh', 
T ill' hi ghe.-! i :H.'i <it ' Il( ' l' ti l' par;l:-,ili:--;In WCl:-. l-; .-;' , at H (" .. · .. lnlld. \\"hl' J' f:' ,hl' l! ():.:t 
t1"n , il\' \\"h jl bt u ntil·r IIIIl ca ..;b pe r 11111 fa,('i('il". TIll' Dicladoc(·rus 'Pl' . 
l't1 In pj (·\ C'{)lllpri..,('c! .!(l . -;' ( (d' th l' l n tal P;H~h i t i :-i nl and \\':1:-; tll () :-. l ;'Ih lllldatl t aT 

l-\ 'h.,L,nd .. "rr()\\' (·/'[·(·k, Chri..;tina Lake', ShC'l·P ·., Cn·l'k. and Yah k: Spil 
chaleis nlhirrons 1\\ ' "I , hl "'1J11I'ri'( 'd 2:\.(i', ()f the IlI l nl ' In(\ " 'as Ihe Ill"'t 
ahundant par'l ,itl' ,11 Shllre'Il'f'l". Chri..;t in.1 I.akt' . ' Ind F rllil\',dl' : a nd 13racon 
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p'lra,itl' ,1t .-\n:lI' l'h i,t SlIlllll lil. 

Introduction 
The larch casebearer, Coleophora 

la rice lla (Rbn .) (Lepidoptera : Coleo
pho ridae ), was firs t discovered in 
weste rn North America on western 
larch, Larix occidental is Nutt. at st. 
Maries, Idaho, in 1957 (Denton 1958) . 
It a pparen tty en te red so utheastern 
British Columbia before 1966 and by 
1973 extended alon g the international 
border from An a rchis t Summit east 
to Roosville , and north to the Cran
brook, Lardea u, and Nelson a reas. Its 
ran ge seems to h ave been reI a ti vely 
stable in Bri ti sh Columbia s ince 1968. 

Li ttle is known of the native para
sites of the larch casebearer in west
ern North America. Bous field and 
Lood (1973) listed 20 species of para
sites and hyperparasites from Mon
tana , Idaho and Washin gton; and 
Denton (1972) found 16 spec ies at 
S te. Ma ri es. Idaho , with a n aggregate 
paraSitism of 17% . The onl y report on 
the impact of individual na t ive pa ra
site species on casebearer populations 
is by Bousfi eld and Lood (1970) for 
Washington , Idaho and Montana. In 

( ; rariU<11l' .;lud(-nt and :\.""'l ll I,1I I' 1' f( lll .. · ... ~)r. rt,,,pl'I I I\l·h ~ill1\1n 
F rJ"'d l'1l1\'er-.ll\' Hllflld!l\:!. H (' 

Bri t ish Columbia , Andrews a nd Geist
lin ger (1969) reared nine species of 
paras i tes and hyperparasites from 
small numbers of casebearers col
lected from 1966 to 1968. The total 
parasitism was 0.6 9% in ] 966 , 0.22 r-;
in 1967. and 4.0rr in 1968. 

The obj ectives of the work r eport
ed upon h ere were to dete rmi ne the 
identities and impact of native pa ra 
sites on th e larch casebearer in the 
West Koo tenay area of British Col
umbia in 1973. 

Materials and Methods 
Casebearers were collected on May 

8-9 (Collection 1) , mainly as fourth 
instal' larvae, and on May 23-25 (Col
lectio n 2) , m a inly as pupae. Samples 
were collected at eight locations: 
An archis t Summit, Cascade, Shore
acres, Rossland, Sheep 's Creek cut
off ( 12 mil es south of Salmo) , Fruit
va le , Arrow Creek, and Yahk (Fig 1) . 

In each collection, 10 to 15 trees 
were sampled at four to six fe et (1.2 
to 1.8 m) and a t 10 to 12 feet (3 .0 to 
3.7 m). Five primary branches were 
ta ken from the full circumference 
of th e tree at each h eigh t. Rea ring 
was done mainly in 1 f P (0 .28 3 m 3) 
cages constr ucted from corrugated 
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Range of Larix occidentalls 

Di stribution of Coleop hora larice lla 

Collect lo 11 Sl tes 
1 An archist Summit 
2 Christina Lake 
3 Rossland 
4 Sho reacres 
5 Frliltvale 
6 Sheep's Creek 
7 A rr'ow Cree k 
8 Yahk 

/·ig. I. /li,lrihllljoll III' the larch ca,:chcarl' f in Hritl,h ('I,[ulllhi8 and locatioll lit the eight t'"II('('Iing 
,liP, I.-\rbptE·d frlllll H. F. Shep/wrri and lJ . A. HII". " /)fllblplll 3nl1l\',i" Ian h ca'>che8rer 
In H,C." l·npllhli,hc·d Internal HCI'"rt HC :1- Pal Fill'. He, . (·elll .. \ ' ictoriil, H.C .. lH.:1.i 
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cardboard , one s ide of whi ch was re
pl aced by fine Dacron mesh . Pa rasites 
were coll ected daily and preserved in 
70 % ethanoL 

The 11 umber of fascicl es per inch 
(2.5 cm ) of branch was calcul ated by 
m easuring the length and number 
of fascicles in 100 branches from each 
collection. When emergence of moths 
and parasi tes h ad ceased, a ll the 
bran ches were measured and th e total 
numbers of fasci cles estima t ed from 
th e sa mples. 

The number of casebearers in 
each co ll ect ion was de termined by 
r emoving th e pupa l cases by h and and 
count in g th em. Unemerged parasites 
were detec ted by immers ing the cases 
in warm 10% K OH for 15 minu tes and 
then examinin g them und er the 
mi croscope . Une merged paras ites were 
not id en t ified to species or genus . 

Percen ta ge parasitism was calcu
lated by assuming th at only one pa ra 
site emer ged from each case . This 
m ay not be an enti r ely valid assump 
tion , althou gh Bousfield and Lood 
(1973) found a low incidence of more 
than one parasite em ergin g from a 
single case. 

Results 
A total of 102,947 cases were col

lected and reared, 40,695 in Collection 
1, and 62 ,252 in Collection 2. A total 
of 4,459 specimens of 32 species of 
h ym enopterous pa ras ites anll hyper
parasites emer ged , 543 from Collection 
1 a nd 3,916 from Coll ection 2. Sixteen 
of the species could be named, and 
the remainder could be named to 
genus only. The 32 species were com
posed of 7 Ichneumonidae, 1 Brac
onidae , 1 Chalcididae , 14 Eulophidae, 
4 Pteromalidae, 1 Mymaridae, and 4 
Diapriidae. All the parasites from 
both collections emerged at the same 
time . 

Five of the species h ave not been 
r ecorded previously from the larch 

casebearer : A eroly t a sp., H yposoter 
sp. (Ichneumonidae) ; Melittobia sp ., 
D iglypiws sp . (Eulophidae ); Cyrto 
gaste r rulgaris Wlkr. (Pterom alidae); 
and A naphcs sp . (Mymaridae) . As 
only one specimen of each of the 
fir .':it three of these and of C. vulgaris 
was reared , it is possible tha t these 
few ca me from host s other th a n the 
larch ca ~ ebearer which were acciden t 
a ll y included in the coll ections. This 
may also be t rue for th e other 
two . Di.r;/yphus sp. an d Anaphes sp., 
althou gh th ey were present in suf
f ici ell tly large numbers, 107 and 24 
.~pe c il11 ens r espectively , to suggest 
tha t they emerged from the lar ch 
case bearer . 

The remaining parasite species 
rea red in this work h ave been r ecord
ed on the la rch case bear er fro m var
ious areas in North America . Species 
tha t were p revio us ly recorded only 
from eastern North America (Webb 
1953) a r e : /t opleeiis v esca Tow. (Ich
n rumonidae); Eulophus sp., Euderus 
c ush 7ll ani (Cwfd.), Elaehertus ])1'0 -

teote rati s (How.), Cirros])ilus pietus 
(Necs ), Chrysocharis (K1'atochvili 

Clna) laricincllae (Ratz. ) (Eulophi
dae); T elenomus spp. and Trissolcus 
.':ip. (Diapriidae). Species taken pre
viously in Washin gton, Idaho, and 
Montana (Bous field and Lood 1973; 
Denton 1972) but representing new 
r ecords for Bri tish Columbia are: 
Gelis sp., Pristomerus sp. (I chneu
monidae); B racon JJygmaeus Provo 
(Braconidae) ; Te trastiehus dolosus 
Gah., Achrysocharella sp., Zagram
mosoma amerieanum Gil' . (Eulophi
dae) ; and H abrocytus JJhycidis Ashm., 
and Catolaeells aeneov iriclis (Gir. ) 
(PteromalicZac). Species found pre
vious ly in both eastern and western 
North America, including British Col
umbia (Andrews and Geistlinger 1969; 
Bousfield and Lood 1973; Denton 
1972 ; Webb 1953) are: G elis tenellus 
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(Say) (Ichneumonidae); Spilochal
cis albifrons (Walsh) (Chalcididae ); 
Dicladocerus spp. (including D . west
woodi i Westw.) , and Tetrast ichus ecus 
Wlkr. [=T . xanth ops (Ratz. ) I (Eulo
phidae). Mesopolobus sp . [= Ambly
m erus sp .1 (Pteromalidae) has been 
recorded only from the western 
United States and British Columbia 
(Andrews and Geis tlinger 1969; Bous
fie ld and Lood 1973; Denton 1972) . 
Scambus decorus Wly. (Ichneumoni
dae) was previously recorded on the 
la rch casebearer only in British Col
umbia (Andrews and Geistlinger). 

Seven pa rasi te species were r eared 
from Collection 1 of May 8- 9 (Table 
I) . The high est aggregate parasitism 
was 6.7% at Rossland, followed by 
5.6r-c at Yahk and 3.0% at Christina 
Lake . Three species of Dicladocerus, 
incl uding D. westwoodii, were the 
mos t a bundant pa rasites in this col
lection. 

Thirty-two species of pa rasites, i.e. 
a ll the species found in the survey, 

I 
Coliee li oll [\;umber o f 

Place NU ln be r Cases 
~ 

Arrow (' reek I o .l:ll ~ 

:2 i.U;'o 
Anarchi st ~ummit I , 0' 

2 9 12 
Ch ri st illa La ke I Ci.;)90 

:2 6.G9;j 
Fruit \'a le I 9.899 

2 I 1.861 
Rossla nci I 2.16.1 

:2 10 . .J.J :2 
Sho reacres 1 8.5~6 

:2 1.~.:1;)9 

Sheep's Creek 1 6.79.J 
:2 9.I:lS 

Ya h k I 5.J 
:2 19:3 

were reared from Collec tion 2 of May 
23-25 (Table II) . The high est aggreg
ate parasi "ism of 17.7% occurred at 
Rosslan d, followed by Shore acres with 
6.8 1"( , Arrow Creek with 4.0% , Anar
chis t Summit with 3.4% and Chris tina 
Lake with 2.9 % . The mos t abundant 
species in this collection were the 
Dicladocerus spp . complex, S . albi
frons, and B . pygmaeus. 

Species that occurred in percent
ages less than 0.1 % at any of the loca
tions are not included in the tables. 
They are: G . ten ell us, I . vesca, Pris 
tomerus sp ., Hyposot er sp ., T. dolosus, 
Eulophus sp ., E . proteoteratis, C. pic
tus, C. lCl1' icinellae, Melittobia sp ., H. 
phycidis, C. aeneoviridis, C. vulgaris, 
and three species of T elenomus. 

G . t enellus, A C1'O lyta sp ., E. cush 
mani, E. proteoteratis, C. pictus, C. 
aeneoviridis, and C. vu lgaris were 
reared only from case bearers collected 
at a h eight of four to s ix feet. Eulo
phus sp., Melittobia sp. , C. larici nellae, 
and T el enomus spp. were r eared only 

\' umbe r of \'umber of 
\'umherof Case, Paras it es 
Para:-; it cs Percentage pe r 100 pe r lUU 
Hea red Para :-; il is ill Fascicles Fascicles 

15 0.:2 12 0.:2 
:2S0 .J .O ;) ~ :Z .O 

10 I.:J U 0.:2 
:3 1 ;3. ~ H 0. :3 

16S :1.0 08 2. 1 
1 9~ :2.9 ;) ·1 \.(; 

48 0.5 1.~0 0.1 
260 2.2 11.J :2.5 

14G 6.i 8 1 - -Dot) 

1. 8~ 8 li .7 (i, I.J.O 

1:20 \. ·1 1:10 0. 1 
1.05 I 6 .S 11 :3 ,.8 

:1:3 0. 5 9:3 0 . .1 
24S 2 .. 5 68 1.1 

:3 .') 6 l. .1 O.OS 
.J 2.1 1.0 0.02 

T a ble III . Summary of rea rings of larch casebea rers co llect ed at eight locat ions in British 
Colu mbia show ing the numbe rs o f cases incubated . the numbers and percentages of 

pa rasites reared . a nd the num bers of cases and pa rasit es per 100 fascicles. 

i 
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from casebearers collected at a height 
of 10 to 12 feet. Not more than two 
individuals of any of these 11 species 
were obtained, except for C. laricinel
lae and Telenomus spp. where there 
were five and six respectively. Because 
there were not sufficient numbers of 
any of these species present at either 
height to have any significance, the 
collections taken at the two heights 
were pooled and are reported as single 
collections in the tables. 

The Dicladocerus spp. complex 
comprised 40.7% of the total parasit
ism. This complex was the most 
abundant at Rossland, Arrow Creek, 
Christina Lake, Sheep's Creek, and 
Yahk. Next in importance was S. albi
frons which comprised 23.6% of the 
total parasitism and was the most 
abundant species at Shoreacres, Chris
tina Lake, and Fruitvale. B . pygmaeus 
comprised 6.8% of the total and was 
the most a bundant parasite at Anar
chist Summit. In decreasing import
ance were Mesopolobus sp., comprising 
3.9% , T . ecus comprising 3.2 70 , and 
Diglyphus sp. comprising 2.4% . The 
remaining 24 species accounted for 
19.4% of the parasitism . S. albifrons, 
T . ecus and Diglyphus sp. were reared 
only from cases collected on May 
23-25. 

Areas of hig'hest overall host den
sity were Fruitvale and Shoreacres 
with 150 and 130 cases per 100 fas 
cicl es r espectively in Collection 1 
(Table III) . However, the percentage 
parasitism was highest in both col
lections at Rossland where hos t den
sity was 81 and 67 cases per 100 fas
cicles in Collections 1 and 2 respect
ively. Calculation of the number of 
parasites per 100 fascicles indicated 
that they were most abundant at 
Rossla nd with 14.0 and Shoreacres 
with 7.8, both in Collection 2. 

Discussion 
Seasonal differences in parasitism 

were apparent in the two collections. 
Only seven speCies emerged from Col
lection 1 and these represented about 
12% of the total parasitism, whereas 
32 species emerged from Collection 2, 
constituting about 88% of the total. 
Reasons for the relatively low parasit
ism in early May could be either that 
the host casebearers were not at the 
correct stage for attack or that adults 
of the majority of the parasite species 
had not yet emerged. There may also 
have been an accumulation of para
si tes in the hosts over a period of time 
because emergence from the two col
lections took place at the same time. 

Differences in parasitism between 
the various plots cannot be explained 
on the basis of host density. At Shore
acres and Fruitvale, where casebearer 
densities were greatest, the aggregate 
parasitism was 6.8% and 2.2% respect
ively, whereas at Rossland, where host 
denSity was between one-half to two
thirds that of Shoreacres and Fruit
vale, the parasitism of 17.7% was 
hi ghes t . At Yahk, where host density 
was lowest, parasitism in Collection 1 
amounted to 5.6% which was the third 
hi gh es t of any of the areas. Because 
the parasites must h ave transferred 
to the larch case bearer from other 
hosts in the area, the most likely 
cause of variation in species numbers 
and densities is the extent of occur
rence of a lternate hosts at each site. 

The presence of C. laricinellae at 
Shoreacres and Rossland is interest
ing beca use its origin in British Col
umbia is unknown. It was imported 
in to the western United States from 
Aus tria and England for release as a 
biologica l control agent against the 
larch casebearer in 1972 (Ryan and 
Denton 1973) . However, no releases 
h ave been made in British Columbia 
and the closest release site in the 
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United Sta tes is over 20 0 miles from 
th e locations wh ere th ey were taken 
h ere. The possible explana tions for 
its presen ce a re discussed by Ryan 
et al (in press ) . 

The previously unrecorded species 
were probably found in th e present 
survey because of th e large numbers 
of cases reared . Al though many of 
them were presen t in very small num
bers, it is significan t tha t th ey will 
at tack th e la rch case bearer , and it is 
con ceivable th at under certain con
ditions of weather and hos t density 
th at th ey could become regula tory 
fa ctors of consequence. Dicladocerus 

spp ., S . albijrons, and B . pygmaeus 
proba bly have th e grea test potentia l 
for reducin g th e numbers of larch 
casebearer because of th eir wide dis 
tribu tion and greater a bun dance. 
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