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THE HYMENOPTEROUS PARASITES AGATHIS PUMILA (BRACONIDAE) 
AND EPILAMFSIS LARICINELLAE (EULOPHIDAE) ON THE LARCH 

CASEBEARER (LEPIDOPTERA: COLEOPHORIDAE) IN THE 
NORTHERN LAKE STATES 

J a c k  B. Cody,  F r e d  B. Knight and Samuel  A. G r a h a m  ' 
The  l a r c h  c a s e b e a r e r  Coleophora laricella (Hiibner) is a defol iator  

of l a r c h  (Larix spp.). The i n s e c t  was in t roduced  into North A m e r i c a  
f r o m  Europe  a t  s o m e  t i m e  p r i o r  to  1886,  and s i n c e  h a s  s p r e a d  s tead i ly  
westward.  I t  was  caus ing  heavy defol iat ion by the e a r l y  1920's n e a r  
Ann A r b o r  i n  sou thern  Michigan and was r e c o r d e d  i n  n o r t h e a s t  Wis- 
cons in  i n  1939,  a t  Sault Ste. M a r i e ,  Onta r io  i n  1942, and P o r t  A r t h u r ,  
Onta r io  i n  1947. 

Many nat ive p a r a s i t e s  at tack the c a s e b e a r e r  but s e e m  to e f fec t  
l i t t l e  con t ro l .  P a r a s i t e s  w e r e  i m p o r t e d  f r o m  E u r o p e  beginning in 1928, 
bu t  the f i r s t  a t t e m p t s  to e s t a b l i s h  them w e r e  unsuccess fu l .  In 1932,  the 
United S t a t e s  B u r e a u  of Entomology and P lan t  Quarant ine m a d e  r e -  
l e a s e s  of Agathis pumila (Ratz.) a t  Lynwood, M a s s a c h u s e t t s ,  and Epi- 
lampsis laricinellae (Ratz.) i n  Lunenburg Township,  Massachuse t t s .  
T h e s e  two s p e c i e s  w e r e  success fu l ly  es tab l i shed .  

Agathis pumila was  r e l e a s e d  n e a r  Ann A r b o r ,  Michigan, i n  1937. 
Following r e l e a s e  and e s t a b l i s h m e n t  of pumila, the c a s e b e a r e r  popula- 
tion dec l insd  s h a r p l y  and no conspicuous defoliation h a s  been  o b s e r v e d  
s ince .  Studies  i n  1950,  1951 and 1953 (Webb, 1953) showed tha t  @mila 
was  well es tab l i shed  throughout  t h e  L o w e r  Pen insu la  of Michigan and 
was  spread ing  into the Upper  P e n i n s u l a  a c r o s s  the  S t r a i t s  of Mackinac 
and around the sou thern  tip of L a k e  Michigan to Je f fe rson  County, 
Wisconsin. The f i r s t  r e c o v e r y  of the s p e c i e s  i n  the Upper  Pen insu la  
was  i n  1951 n e a r  St. Ignace in  Mackinac County. During the  s a m e  y e a r ,  
Webb r e l e a s e d  the p a r a s i t e  a t  Elmwood i n  I r o n  County. 

Dur ing  the per iod  1951-53, l a r c h  s t a n d s  throughout  the  Upper  Penin-  
s u l a  w e r e  heavi ly defol iated by the  c a s e b e a r e r .  In 1953,  the population 
dropped s h a r p l y  and by 1954 a r e a s  of heavy defoliation w e r e  r e p o r t e d  
only f r o m  Schoolc ra f t ,  De l ta ,  and Dickinson Counties .  While dr iving 
a c r o s s  the Upper  Pen insu la  in  June  1954, S.A. G r a h a m  noticed only 
two a r e a s  of heavy defol iat ion,  one  i n  Schoolcraf t  County and one in 

- 

' J a c k  B. Cody,  F o r e s t  Entomologis t ,  Woodlands Div., Kimber ly-  
C l a r k  Corpora t ion ,  Norway,  Michigan 54957. F r e d  B. Knight,  P r o f e s s o r  
of F o r e s t  Entomology and Samuel  A. G r a h a m ,  P r o f e s s o r  E m e r i t u s  of 
Economic  Zoology, School of Natura l  R e s o u r c e s ,  The Universi ty  of 
Michigan, Ann A r b o r ,  Michigan 48104. F r o m  a t h e s i s  t i t led "The Rate  
of Spread  of Agathis pumila (Ratz.) and i t s  In te rac t ion  with Epilampsis 
laricinellae (Ratz.) submi t ted  by J a c k  B. Cody in p a r t i a l  fulf i l lment  of 
the  r e q u i r e m e n t s  f o r  the  M a s t e r  of F o r e s t r y  D e g r e e ,  The  Universi ty  of 
Michigan, 1963,  3 1  pp. 
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Delta County. Since these a r e a s  a r e  approximately equidistant f rom 
the recovery  point of pumila in 1951 a t  St. Ignace and the point of r e -  
l e a s e  by Webb at  Elmwood in the s a m e  y e a r ,  i t  was suggested that 
perhaps  the spread  of pumila could be  associated with the disappear-  
ance of defoliation to the e a s t  and wes t  of these points. 

PARASITES OF C OLE'OPHORA LARICE'LLA 

Native P a r a s i t e s  

Many native pa ra s i t e s  have been known to attack the l a r c h  ca sebea re r .  
Webb (1953) repor ted  fifty-three. All a r e  hymenopterous,  nine fami l ies  
being represented .  To ou r  knowledge, no dipterous pa ra s i t e s  of the 
ca sebea re r  have been reported.  Of the native pa ra s i t e s ,  none has  
achieved any appreciable control  of the host  species.  They a r e  mostly 
genera l  pa ra s i t e s  known to attack other sma l l  Lepidoptera and, i n  some  
ins tances ,  other hymenopterous paras i tes .  Only three  spec ies  cause  
more  than 5% paras i t i sm.  

Introduced P a r a s i t e s  
Five spec i e s  of pa ra s i t e s  of the c a s e b e a r e r  have been introduced f rom 

Europe into the United States and Canada. Only two, Agathis pumila and 
Epilampsis lavicinellae have become established. Apparently both a r e  
able to sp read  rapidly and exe r t  considerable control. Although pumila 
i s  usually considered to be  the mos t  effective, Graham (1948) believes 
that the two in combination may achieve the most  rapid control. 

Although the present  study i s  concerned pr imar i ly  with the r a t e  of 
sp read  of pumila, the interact ions between pumila and lavicinelhe 
necess i ta te  discussions of the biology of both pa ra s i t e s .  

Biology of Agathis pumila (Ratz.) 

The spec ies  has  only onegenera t ionper  yea r . I t  h iberna tes  in the f i r s t  
la rva l  i n s t a r  within the host  l a rva  and remains  in this  s tage  until the 
host  completes i t s  la rva l  development during May o r  ea r ly  June. When 
the host  ca se  i s  tied up for  pupation, the l a r v a  of pumila continues i t s  
development and l a t e r  pupates within the host  during the second o r  third 
week in June.  Meanwhile, the host  l a r v a  does not s eem to be  affected 
by the presence  of the paras i te  until the l a t t e r  i s  nea r  pupation. However, 
the paras i te  prevents pupation of the ca sebea re r .  Thus the paras i t ized  
ca sebea re r  l a rva  r ema ins  i n  the l a rva l  s tage for  an additional ten to 
fourteen days. 

Adults of pumila e m e r g e  during la te  June and ea r ly  July,  and the fe- 
males  lay the i r  eggs in the tiny needle-mining c a s e b e a r e r  larvae.  The 
incubation period i s  not known, but f i r s t  s tage pa ra s i t e  l a rvae  have been 
found ea r ly  in August. Thus,  pumila has  a single generat ion,  the f i r s t  
i n s t a r  l a r v a  remaining in the host  f rom la te  July until the following year .  
Coleophova lavicella i s  the only known host  of Agathis pumila. 

Biology of Epilampsis lavicinellae(Ratz.) 
There  a r e  three  generat ions annually. The spec ies  hibernates a s  a full 
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grown l a rva  in the host  la rval  c a s e ,  and pupation takes place ea r ly  in 
May. The adult paras i te  emerges  a week o r  ten days l a t e r  and deposits 
eggs in host la rvae  that have over-wintered. The host  l a rva  dies a s  soon 
a s  the paras i te  egg hatches. The immature  stages and life history have 
been discussed by Quednau (1966). 

The adults producing the second generation of la r ic ine l laeemerge  f rom 
the middle of June to the middle of July. Those emerging ea r l i e s t  para-  
s i t ize  casebea re r  la rvae  that have already been parasi t ized by pumila. 
The sma l l e r  number that emerge  l a t e r  paras i t ize  the very  young needle- 
mining casebea re r  larvae.  Thus,  the laricinellaepopulationis material-  
ly aided by the presence  of la rvae  parasi t ized by pumila. The adults 
emerging f rom larvae  developed in the young needle-mining casebea re r  
larvae a r e  much sma l l e r  than those developed from full-grown case-  
b e a r e r  larvae.  Pupation does not take place until the end of August o r  
the f i r s t  week of September. 

Adults of l a r i c i n e l h e  producing the third generation emerge  f rom 
mid-September to ea r ly  October. This generation develops entirely 
within the needle-mining host  larvae.  The adults which emerge  the 
following spring a r e  all very small. Emergence of the third gener-  
ation of laricinellae usually coincides with the formation of the hos t  
c a s e  and the beginning of hibernation. 

The incubation period of laricinellae i s  only a few days, and the 
la rvae  mature  in a sho r t  t ime,  After about two weeks, the l a rva  i s  
ready for hibernation within the host. 

RATE O F  SPREAD O F  AGATHIS PUMILA 
Studies of Michigan populations in 1950-51 (Webb, 1953) showed 

that for  a fourteen year  period pumila had spread f rom the point of 
introduction a t  an approximate r a t e  of 21 miles pe r  year.  Following 
1951, when the paras i te  f i r s t  appeared near St. Ignace, Michigan, and 
was simultaneously re leased in I ron  County, an unusual opportunity 
was afforded to check Webb's conclusions by d i rec t  observation in the 
Upper Peninsula. Thus we decided to study the invasion by pumila of 
locali t ies already occupied by laricinellae, and to observe the in ter -  
actions between these two paras i tes  and their  combined effects upon 
the casebea re r  population. 

The investigations began in 1954 when casebea re r  pupae were collect- 
ed a t  intervals f rom Mackinac County to Gogebic County, covering 
locali t ies of both heavy and light defoliation. Adult paras i tes  were 
r ea red  f rom this collection. 

In January and February  1963, another s e r i e s  of collections was 
made along U.S. Highway 2 f rom St. Ignace, Michigan, to Fosston,  
Minnesota (Fig. 1). Analysis of the data suggests  that when the two 
paras i tes  occur together, f i r s t  one and then the other predominates 
in numbers.  

1954 Collections 

In June 1954, branch samples were collected f rom 12 locations 
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along U.S. Highway 2 f r o m  St. Ignace to Gogebic Lake. Nine additional 
s amples  were taken nea r  the point where Webb made r e l ea ses  of pumila 
in 1951. All were carefu l ly  examined f o r  the pupae of Coleophova 
lavicella. These were removed f r o m  the branches  and all specimens 
f rom each location were placed in a g l a s s  vial. The v ia ls  were examined 
daily f o r  the emergence  of adult paras i tes .  Mounted specimens were 
s en t  to the Insec t  Identification and Pa ra s i t e  Introduction Research  
Branch,  U.S. Department of Agriculture,  Beltsvil le ,  Maryland, for  
identification. 

After emergence  of the pa ra s i t e s  had ceased ,  al l  c a s e s  were dis-  
sected to de termine  the following: 

1. Number of c a s e s  f r o m  which moths had emerged.  
2 .  Number of c a s e s  f r o m  which pa ra s i t e s  had emerged.  
3. Number of c a s e s  f r o m  which nothing had emerged.  
Where no emergence  had occu r red ,  the ca sebea re r  was carefully 

dissected in  an at tempt to de termine  whether o r  not i t  had been 
parasi t ized.  The cases  were  soaked fo r  a few minutes in a 5% solution 
of potassium hydroxide to soften the s i lk  and make dissection ea s i e r .  

A total  of 1,808 casebea re r  pupae was collected,  f rom which 385 
pa ra s i t e s  were  reared .  There  was no emergence  f rom 69 cases .  These 
were  determined to be  paras i t ized ,  but the spec ies  was not identified. 
Of the r e a r e d  pa ra s i t e s ,  334 were  identified a s  lavicinellae. Thus total  
pa ra s i t i sm  was 25%; 18% was due to laricinellae. Only s ix  spec imens  
of pumila were  found. 

Of the total collection, ten spec ies  of pa ra s i t e s  f r o m  six fami l ies  
of Hymenoptera were  reared .  These included two undescribed insec ts  
of the family Pteromal idae ;  one was an unknown genus and the o ther  
was a new species  of Chvysolampus. The species  follow: 

*-I954 CollectLon 

*-1903 
Coll~ction 

W I S  C 0 N S I N 

Figure  I. Stations along U.S. 2 a t  which c a s e b e a r e r s  were  collected in 
1954 and 1963. Drawn by Julian P.  Donahue. 
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Braconidae:  Bracon pygmaeus Prov.  
Agathis pumila (Ratz.) 

Ichneumonidae: Gelis sp. 1 
Gelis sp. 2 

Pteromalidae:  Habrocyctus phycidis Ashm. 
Unknown genus,  Pteromalini 
Chrysolam.pus, n. sp. 

Eupelmidae: Eupelmella vesiculavis (Ratz.) 
Chalcididae: Spilochalcis albifrons (Walsh) 
Eulophidae: Epilampsis laricinellae (Ratz.) 

Table 1 l i s t s  the occu r rence  of pumila and laricinellae, the two 
species  of mos t  importance.  Unexpectedly, lavicinellae was by f a r  
the more  abundant of the two, although pumila was p re sen t  in s eve ra l  
undefoliated locations. F igure  1 shows the location of collecting points 
and distances f rom points of r e l ea se  o r  p r io r  recovery  in 1951. 

The recovery  of pumila f rom collection point s ix ,  approximately 
66 mi les  southeast  of the nea re s t  r e l ea se  point of Elmwood, where 
@mila had been r e l ea sed  three  y e a r s  e a r l i e r ,  r ep re sen t s  an average  
d ispersa l  of 22 mi les  p e r  yea r .  This  compares  closely with the r e p o r t  
of Webb (1953) which gave an average  r a t e  of spread  of 21 mi les  pe r  
yea r .  Because of the dependence of the second generat ion of laricinellae 
on the presence  of ca sebea re r  la rvae  parasi t ized by pumila, we sus-  
pected that  wherever pa ra s i t i sm  of laricinellae was 20% o r  g r e a t e r ,  
pumila mus t  also be  present .  If this i s  t r ue ,  then pumila was probably 
present  a t  collection point four ,  which i s  approximately 92 mi les  south- 
e a s t  of Elmwood. This would mean that  the two populations of pumila 
had actually me t ,  and that the pa ra s i t e  had spread  a t  an average  r a t e  
of 30 mi les  pe r  yea r  for  t h r ee  years .  

Table 1. Results  of 1954 Collections in  Michigan. 

Col lec t ion  No. NO.  C a s e b e a r e r  No. A. NO. E. O t h e r  Tota l  qb 
and County C a s e s  pumila laricinelhe p a r a s i t e s  P a r a s l t l z e d  ~ ~ f ~ l i ~ t i ~ ~  

1. Mackinac 
2. Schoolcraf t  
3. Del ta  
4. D e l t a  
5. Menominee  
6. Dickinson 
7. I r o n  
8. I r o n  
9. I r a n  

10. I r a n  
11. I r o n  
12. I r o n  
13. I r o n  
14. I r o n  
15. I r o n  
16. I r a n  
17. I r o n  
18. Gogebic 
19. Gogebic 
20. Gogebic  
21. Gogebic  

TOTALS 

113 1 2 1 1 8  35.4 Light  
105 2 2 3.8 Heavy 

7 1 9 4 18.3 Heavy 

223 28 10 17.0 Light-Mod. 
3 3  8 4 36.4 Light  

1 0 1  1 5  12 27.7 
63 1 5  3 28.6 
16  1 0 6.3 
85 7 2 10.6 
8 8 32 8 45.0 

155 2 8 8 23.2 
9 8 3 9 4 43.9 
47 1 3 4 17.0 

106 32 6 35.9 
172 1 30 9 23.3 

1 4  3 2 35.7 
1 9  4 1 26.3 
4 1  9 4 31.7 

136 3 1 8 28.7 
5 1 1 12 3 31.4 
7 1 1 5 2 11.3 

1,808 6 334 114 25.1 
('rota1 Mean 
p a r a s i t i s m )  
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This conclusion was accepted with caution, a s  fur ther  evidence was 
needed. In the winter of 1963  another s e t  of collect ions was made. 

1963 Collections 

In January  1 9 6 3 ,  casebea re r  la rvae  were collected f r o m  points along 
U.S. Highway 2  extending f rom a locality a few mi l e s  west  of St. Ignace 
to a point in Wisconsin approximately eight mi l e s  west of Ironwood, 
Michigan. Dissection of the l a rvae  showed pumila to be  present  at  al l  
collection points. P a r a s i t i s m  by this  spec ies  ranged f r o m  3% a t  col- 
lection point s ix to 79% a t  collection point 2 4 .  Average pa ra s i t i sm  was 
45%. 

Because pumila had been recovered  a t  all points in the Upper Penin- 
su la ,  i t  was decided to extend the collections along U.S. Highway 2  
a c r o s s  northern Wisconsin and nor thern  Minnesota in an at tempt to 
de termine  how f a r  the paras i te  had actually spread .  

In February  1 9 6 3 ,  collect ions of l a r ch  ca sebea re r  la rvae  were made 
a t  nine points in Wisconsin and Minnesota (Table 2 ,  Points 26-34 ) ;  
the mos t  wes ter ly  point was near  Fosston,  Minnesota, on the edge of 
the pra i r ie .  Again m m i h  was present  in al l  collections. Pa ra s i t i sm  
ranged f rom 50% a t  point 2 6  to 95% a t  point 2 8 .  P a r a s i t i s m  nea r  Fosston 
was 64%. Average paras i t i sm in the February  collections was 82%, 
and the average paras i t i sm f rom a l l  1963 collections was 51%. Sur- 
prisingly,  pa ra s i t i sm  was al l  due to pumila. No la r ic ine l lae  la rvae  
were  found (Table 2). 

Fosston i s  approximately 355  miles  west of Elmwood. Thus,  fo r  
the 1 2  yea r  period 1951-1963  ,@milahad sp read  westward a t  an average 
r a t e  of nearly 3 0  miles  pe r  year.  

I t  cannot be said definitely that the westward spread  of pumila  i s  
due entirely to the r e l ea se  made by Webb in 1 9 5 1  a t  Elmwood, because 
in  1953  Shenefelt (Coppel and Shenefelt , 1960)  collected ca sebea re r  
pupae f rom Michigan a r e a s  where pumila had been established and 
placed them in l a r ch  stands nea r  Rhinelander and Three  Lakes ,  Wis- 
consin. In August of the s a m e  y e a r ,  h e  r e l ea sed  3 4 7  adults of pumila 
and 443  adults of lar icinellae a t  the s a m e  locations. Since Three  Lakes  
i s  only 30  miles  south and Rhinelander 45  miles south of Elmwood, i t  
i s  possible that  @mila had already spread  to those two a r e a s  before 
Shenefelt made h is  r e l ea se ;  but r ega rd l e s s  of the sou rce  of the present  
@mila population in Minnesota, the paras i te  must  have sp read  a t  
l e a s t  30 miles  pe r  y e a r ,  s ince  both Rhinelander and Three  Lakes  a r e  
approximately the s a m e  distance f rom Fosston a s  i s  Elmwood. Since 
pa ra s i t i sm  at  Fosston was 64%, p u m i h  must  have been present  there  
a t  l e a s t  two y e a r s  pr ior  to 1 9 6 3 .  If this i s  t r ue ,  i t  would mean that this  
tiny paras i te  had spread  a t  a r a t e  of more  than 35  miles  per  yea r  f o r  
12  years .  

INTERACTIONS O F  AGATHIS PUMILA 
AND EPILAMPSIS LARICINELLAE 

Considerable confusion ex i s t s ,  and conflicting r epo r t s  have been 
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wri t ten r ega rd ing  the re la t ive  effect iveness of pumila and lavicinellae 
a s  pa r a s i t e s  of the c a s e b e a r e r .  Webb (1953) r epo r t ed  that lavicinellae 
oc cu r r ed  in  New Brunswick ,  and tha t  pa r a s i t i sm  r o s e  a s  high a s  43% in  
the v i r tua l  absence  of pumila. The exac t  opposi te  was t r u e  in  southern  
Michigan where ,  following the r e l e a s e  o f p u m i l a n e a r  Ann Arbor  in 1937, 
the c a s e b e a r e r  infestat ion was brought  under  cont ro l  in  the absence  of 
lavicinellae. 

Two y e a r s  a f te r  both pa r a s i t e s  were  r e l e a sed  i n  Wisconsin in  1953,  
Coppel and Shenefelt (1960) r epo r t ed  tha t  lavicinellae was r ecove red ,  
but  h m i l a  was not  found. In a l imi ted  su rvey  conducted dur ing  la te  
May and e a r l y  June  in  Dane and Polk Counties ,  both pa r a s i t e s  were  
found, but lavicinellae was p r e s e n t  in  g r e a t e r  numbers .  A su rvey  of the 
nor thern  Wisconsin counties  in  1959 showed p a r a s i t i s m  by pumila to be 
high. In s o m e  i n s t ances ,  i t  s e e m e d  to be  the only effect ive paras i te .  

In 1954 J.B. Cody found lavicinellae to be  p r e sen t  in  cons iderab le  
number s ,  while only s i x  spec imens  of pumila were  r ea r ed .  In 1963,  

Table 2. Resu l t s  of 1963 col lect ions 

Collection No. 
and county 
-- 
Michigan 

1 Mackinac 
2 Mackinac 
3 Mackinac 
4 Mackinac 
5 Mackinac 
6 Mackinac 
7 Mackinac 
8 Schoolcraft 
9 Schoolcraft  

10 Schoolcraft  
11 Delta 
12 Delta  
13 Delta  
1 4  Delta  
15 Menominee 
16 Dickinson 
17 Iron 
18 I ron  
19 I ron  
20 Iron 
21 Gogebic 
22 Gogebic 
23 Gogebic 
24 Gogebic 

No. case -  
b e a r e r  c a s e s  

NO. % 
A. jnmila Paras i t i zed  

Wisconsin 
25 Iron 100 7 8 78.0 
26 Bayfield 4 2 50.0 

Minnesota 
27 St. Louis  
28 St. Louis  
29 I t a sca  
30 I t a sca  
31  Hubbard 
32 Be l t rami  
33 Clea rwate r  
34  Polk 

TOTALS 5 1% 
( ~ o t a l  mean 
parasi t ism) 
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however ,  @mila was  p r e s e n t  in l a r g e  number s  and laricinellae was 
absent. 1 t  is in te res t ing  to note that  i n  1954 the decl ine of the ca se -  
b e a r e r  population was in i t s  second y e a r ,  and heavy defoliation was 
s t i l l  occur r ing  in  the cen t r a l  p a r t  of the Upper Peninsu la ,  while in 
1963 the c a s e b e a r e r  population a t  a l l  col lect ion points  was ve ry  low. 

When the va r i ous  r e p o r t s  a r e  s tudied,  an in t e r e s t i ngpa t t e rn  emerges .  
When both p a r a s i t e s  a r e  p r e sen t  and the c a s e b e a r e r  population i s  high,  
lavicinellae is the  mos t  numerous  paras i te .  When the c a s e b e a r e r  
population d rops  to a low leve l ,  pumila is found in l a r g e  number s  and 
lavicinellae is vir tual ly absent .  

That pumila, by i t se l f ,  i s  an effective p a r a s i t e  of the c a s e b e a r e r  
i s  evident  f r o m  the sudden decl ine in  the c a s e b e a r e r  population i n  
the southern  p a r t  of the Lower  Peninsu la  where  lavicinellae was not 
p resen t .  As pointed out e a r l i e r ,  laricinellae depends on the p r e sence  
of pumi la  t o  provide hos t  s tock  nece s sa ry  for  production of i t s  third 
generat ion.  Graham (1948) noted that  the  sp r ead  of laricinellae lagged 
behind that  of mmi la  and tha t  the f o r m e r  did not e m e r g e  a s  an effec-  
t ive pa r a s i t e  of the  c a s e b e a r e r  until  p a r a s i t i sm  by *mila had reached  
a high level .  This  was  not r epo r t ed  by Coppel and Shenefelt (1960). bu t  
t he i r  su rvey  was made  two y e a r s  a f te r  the pa r a s i t e s  had been r e -  
l eased .  The p r e sence  of pumila can  b e  obscured  in June col lect ions 
because  of secondary  p a r a s i t i s m  by laricinellae, 

I t  appea r s  then tha t  when a c a s e b e a r e r  population is high and both 
pa r a s i t e s  a r e  p r e s e n t ,  the population of pumila f i r s t  bui lds up to the 
point where  i t  p rovides  sufficient hos t  s tock fo r  laricinellae to produce 
a l a r g e  second generat ion.  At such  t ime  laricinellae, because  of i t s  
t h r e e  annual genera t ions ,  i s  able to build up rapidly and to reduce  
sharp ly  the population of both the l a r ch  c a s e b e a r e r  and pumila. The 
reduct ion i n  the pumila population inevitably reduces  the population 
of lavicinellae during the following season .  Indeed, lavicinellae may 
not be able to maintain i tself  a t  a l l  a t  low c a s e b e a r e r  populations. 
Dissec t ion  of 2,570 c a s e b e a r e r  l a r v a e  f r o m  the 1963 col lect ions 
fai led to r evea l  a s ingle l a r v a  of lavicinellae. But a s  lavicinellae h a s  
o the r  hos t s ,  such  a s  Fenusa pusilla (Lep.), Fenusa ulrni Sund., and 
Hetevarthms nemovatus (Fal l . ) ,  i t  would not be el iminated f r o m  a 
given local i ty and would b e  able to re- invade a c a s e b e a r e r  population 
when conditions were  again made  favorab le  by an i n c r e a s e  of @mila. 

Although the f ac t s  a t  hand sugges t  tha t  al ternat ing high populations 
of pumila and laricinellae r e s u l t  f r o m  the in te rac t ion  between these  
two pa r a s i t e s ,  proof will depend upon future annual observat ions.  
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0 0 0  
FORTHCOMING PUBLICATIONS 

In the r ecen t  r u s h  to r ep r i n t  c l a s s i c s  in the h i s t o ry  of s c i ence ,  
entomology h a s  been sad ly  neglected. This  i s  perhaps  to be  expec ted ,  
a s  scholar ly  i n t e r e s t  in the h i s tory  of entomology i s  of f a i r l y  r e cen t  
da te ,  and e a r l y  entomological  works  have been l a rge ly  le f t  to taxono- 
m i s t s  s ea r ch ing  f o r  spec i e s  descr ip t ions .  Now tha t  the t ide i s  turning,  
we expect  to s e e  numerous  r e p r i n t s  o f h i s t o r i c a l c l a s s i c s  in entomology. 

The m o s t  p romis ing  sign to da te  is the r ecen t  announcement  of an 
extensive s e r i e s  to f o r m  p a r t  of the Curwen Facs imi l e  Editions. The  
s e r i e s ,  to  be  cal led the "C la s s i ca  Entomologica," will be  pr in ted  and 
published by the Curwen P r e s s ,  London, England,  using the l a t e s t  
techniques in  photolithography. Gene ra l  ed i tor  of the s e r i e s  i s  the well- 
known entomologist  and b ib l iographer  E.W. C la s sey ,  F.R.E.S., l a te  of 
the Br i t i sh  Museum (Natura l  History) .  The works  will include c r i t i c a l  
introduct ions by recognized authori t ies .  T i t les  a r e  being se lec ted  be-  
c a use  of t he i r  r a r i t y  and inaccess ib i l i ty  to r e s e a r c h  worke r s ,  because  
of the i r  h i s t o r i c a l  o r  bibl iographical  i n t e r e s t ,  and in  s o m e  c a s e s  f o r  
the i r  aes the t ic  value. All will b e  r ep r i n t ed  in f a c s imi l e ,  including 
e xac t  reproduct ions  of co lored  p la tes .  

Two t i t l es  will be  published in  1967. The  f i r s t  of t he se ,  Wil l iam 
Cur t i s '  A Shovt History of the Bvown-Tail Moth (1782). i s  the f i r s t  
published monograph in  English on a s ingle i n sec t ,  and few copies  a r e  
known. Amer ican  entomologists  will r e m e m b e r  the havoc caused  by 
Eupvoctis chvysovvhoea L. a f te r  i t s  introduct ion into Massachuse t t s  in 
the 1890s.  Cu r t i s '  work will be  published,  wi th i t s  co lor  plate ,  a t  $6.00. 

The  second t i t l e ,  J ames  Dutfield's A New and Complete Natuval His- 
tovy of English Moths and Buttevflies (1748-9), is cer ta in ly  one of the 
s c a r c e s t  of entomological publications. Only one  copy i s  known, tha t  
in the Br i t i sh  Museum (Natura l  History) .  The work was apparent ly 
never  comple ted ,  and cons is t s  of s i x  f a s c i c l e s  containing a total  of 
twelve co lored  p la tes  and appropr ia te  text. The p r i c e  of the r e p r i n t  
will b e  $105.00. Both works and the i r  au thors  a r e  d i scussed  by Ar thur  
A. Lisney  in  A Bibliogvaphy of British Lepidopteva (London, 1960). 

Fu ture  t i t l es  will include W.W. Fowle r ' s  The Coleopteva of the 
Bvitish Isles; J. Pe t ive r ' s  Papilionum Bvitanniae Icones; E.L. Ragonot's 
Monogvaphie des Phycitinne et  des Galleviinue (Romanoff: MLmoives 
suv les Lkpidoptbves , Vol. 8); P .  Poey ' s  Centuvie de Lbpidopt&ves de 
1' Ile de Cuba, and M.W.S. MacLeay's  Annulosa Javanica. F u r t h e r  en-  
qu i r ies  should be d i rec ted  to E.W. C la s sey ,  353 Hanworth Road,  Hamp- 
ton,  Middlesex,  England. R.S. W. 
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