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THE GREEN-STRIPED FOFEST LOOPER INFESTATION, 

QUEEN CIlAFtLOTTE ISLANDS 

PART I. SURVEYS, AUTUMN, 1964 

R,L. Fiddick, E,G. Harvey and GOT. S i lver  

I NI'RODUCTION 

The green-striped fo r e s t  looper, Melanolophia imitata Wlk., out- 
break on t he  Queen Charlotte Is lands  was first detected i n  la te  November, 
1963. By February, 1964, it was decided that fu r ther  surveys were required 
t o  determine the  extent  and i n t ens i t y  of t h e  outbreak and the outlook f o r  
l96& An appraisa l  survey of Graham sland was car r ied  out  on &rch 16-24, 
and a report  prepared on the result 2 The outbreak extended over 100,000 
acres  of  hemlock-cedar-lodgepole pine stands on G r a h a m  Island.  
the re  was severe defo l ia t ion  of cedar and hemlock on 35,000 acres  but t h e  
lodgepole pine was undamaged; defo l ia t ion  was not evident on Sitka spruce 
i n  the  spruce-hemlock type. Chemical control  ac t ion  was not i n i t i a t e d  i n  
1964, although an experimental spray project  was undertaken (Par t  11). 
The results of summer and autumn surveys t o  determine the  s t a tu s  and trend 
of  the  outbreak are outl ined herein. 

I n  1963 

METHODS 

An aerial survey of G r a h a m  Is land was car r ied  out  on September 1, 
1964, by J.M. Kinghorn and E.G, Harvey, Department of  Forestry, 
wing a i r c r a f t  was supplied by the  B,C, Forest Service, 

The f ixed  

Plots were established within the  in fes ta t ion  area t o  study t he  
The trees were re- e f f e c t  of  defol ia t ion on tree morta l i ty  and recovery. 

examined i n  the  f a l l  after feeding was completed. 
were recorded by crown levels ,  

Estimates of defo l ia t ion  

A pupal and damage survey was car r ied  out September 23 - October 
One-foot-square duff samples were taken a t  the  base of the t r e e  and a t  

Three hemlock trees were sampled a t  

3. 
a point  mid-way between the  base of  t he  t r e e  and t h e  periphery of  t he  
crown on opposite s ides  of each tree, 
each location,  
foo t  f o r  the 12  samples, 
trees and up t o  10 cedar where avai lable ,  a t  each sample point. 

F'upal populations are t h e  average number of pupae per square 
Defoliat ion estimates were made of 10 hemlock 

A report  on t he  spray program i s  included as a separate section 
o f  t h i s  report,  

~- - __- - - ~~ 

Fiddick, R.L., E.G. Harvey and GOT. Silver .  
f o r e s t  looper, Queen Charlotte Islands,,  
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RESULTS 

Extent and In t ens i t y  of Defoliation 

The extent  of defo l ia t ion  changed considerably compared with 1963. 
Mapping from the  a i r  was very d i f f i c u l t ;  defol ia t ion was l i g h t  i n  many 
l o c a l i t i e s  and t he  cold, w e t  summer resul ted i n  needles remaining green r a t h e r  
than turning red as i s  normal fo r  defo l ia t ion  damage, 
outl ined on the  map should be regarded as t h e  limits within  which defo l ia t ion  
occurred i n  1964, 

Consequently t he  area 

The area infested,  i n  acres,  i s  shown below: 

Degree of Port Clements South-east West s ide  
defo l ia t ion  Cape B a l l  of Tle l l  hsset  Sd. Total  

Light t o  
medium 64,880 5,400 6 9 480 76 , 760 

Heavy 5,880 240 0 6,120 

Total  70,760 5,640 6,480 82,880 

This represents a decline of 20,000 acres  infested compared with 
that of' 1963e 

The average defo l ia t ion  of trees i n  the  seven p lo t s  generally 
increasedo There was a small increase i n  t o t a l  de fo l ia t ion  of cedar i n  
th ree  of the  plots ,  and an increase i n  defol ia t ion of  hemlock i n  f i v e  p lo t s  
(Table 1). The heaviest  damage, most of which occurred i n  1963, was i n  
Lot 1828 a t  Port Clements where t o t a l  defol ia t ion of both species exceeded 
90 per  cent, 

Signif icant  defol ia t ion occurred during 1964 a t  a number of 
l o c a l i t i e s  sampled in October, pa r t i cu l a r l y  a t  Mayer Lake, north of 
Por t  Clements, on Kumdis Is land,  and t he  west s ide  of Masset Sound (Table 
2), Feeding had occurred extensively despi te  the  cool, wet weather which 
prevailed most of t he  summer, 

pupal counts 

Pupal samples were taken a t  47 l o c a l i t i e s  throughout t h e  infes ta-  
t i o n  area  and around t he  borders of the  1964 defol ia t ion,  
number of pupae per square foot  of duff i s  shown i n  Table 2 together with 
t h e  per cent defo l ia t ion  of cedar and hemlock a t  each sample point. Com- 
parisons with pupal counts and defo l ia t ion  estimates taken i n  the  spring 
of  1964 are shown where t he  same points were sampled, 

The average 

The pupal counts were much lower than recorded f o r  t h e  previous 
generation, 
spr ing no pupae were found i n  October, 
i n  the  fo r e s t  stands around Masset Inle t  and Masset Sound, mainly on 

I n  many l o c a l i t i e s  where very high populations existed i n  the  
The highest counts were recorded 
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Kumdis Island,  at a t  Cook Point i n  a new outbreak area, Only two local i-  
t i e s ,  Cook Point and Lot 1525 Kumdis Is land contained 2 o r  more pupae per  
square foot ,  and three  points,  Lot 340 along Kumdis Slough, a t  Hogan Point ,  
and Lot 1808 on Kumdis Island,  contained over 1 pupa per  square foot .  

Parasitism i n  377 pupae col lected i n  February was s l i g h t l y  more 
than 19 per cent, It i s  not believed that f i e l d  parasitism was heavier, 
Adults emerged successfully from t h e  overwintering pupae and moth f l i g h t s  
were heavy. L a m l  emergence was l a te ,  t he  first larvae being i n  early 
July,  
wet weather retarded larval development but feeding continued f o r  several. 
weeks before the population began t o  decline. 
larval emergence and i t s  retarded development, a t t r i bu t ed  t o  t he  cold w e t  
weather extended t he  larval period w e l l  beyond i t s  normal range and the  
larvae w e r e  unable t o  complete t h e i r  development. 

There was no indicat ion of parasitism o r  disease i n  the  Lame, Cool 

It i s  possible that the  l a t e  

DISCUSSION 

The green-striped fo r e s t  looper population OR the  Queen Charlotte 
I s lands  collapsed i n  most areas i n  1964. 
were mapped from the  a i r  i n  August. 
in fes ta t ion  trend was the  movement of some of the  population west across  
Masset I n l e t  i n t o  an  area some 6,000 acres  i n  extent. 
probably occurred during t he  adu l t  s tage,  
infes ted area was not heavy and the  t r e e s  have not suffered any permanent 
damage 

Several new areas  of defo l ia t ion  
The most s ignif icant  aspect of t he  

T h i s  migration 
Defoliation i n  the  newly 

Total  de fo l ia t ion  over much of the o r ig ina l  in fes ta t ion  area was 
The tops of  many t r e e s  were str ipped and many t r e e s  were 

Some of these heavily defol ia ted trees w i l l  

A study of t h e  

qu i te  heavy. 
almost completely defoliated,  
probably die ,  
areas  from Port Clements east t o  e y e r  Lake and Cape Ball. 
trees i n  t he  morta l i ty  p lo t s  i n  Lot 1828 during the  next few years w i l l  give 
a c l ea r e r  indieat ion of the  sever i ty  of t he  damage. 

Any morta l i ty  which occurs w i l l  be most prevalent i n  t he  

Pupal counts i n  the  f a l l  o f  1964 were extremely bow throughout 
most of the  in fes ta t ion ,  Only two l o c a l i t i e s ,  Kumdfs I s land  and west of  
&sse% Sound, had more than 2 pupae per square foot ,  This population is 
not considered ser ious  a t  the present time, 
weather conditions the  res idual  population is  high enough t o  build up t o  
outbreak proportions very quickly, 

However, under favourable 

Unfavourable weather conditions a r e  believed responsible f o r  t he  
green-striped fo r e s t  looper population decline, 
overwintering pupae i n  Hay and larvae began feeding i n  ea r ly  Julye Defoli- 
a t i on  records show that considerable feeding occurred before the  populatfon 
declined t o  the  r e l a t i v e l y  l o w  l e v e l  indicated by pupal counts, 
therefore believed t h a t  the  cool wet weather retarded development and 
resul ted i n  heavy larval mortality. 

Adults emerged from the  

E t  is 

Light t o  medium defo l ia t ion  can be expected i n  1965 i n  areas west 
of Masset Sound, along Kumdis Slough, and on K u m d i s  I s land,  
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SUPWARY 

The green-striped fo r e s t  looper i n f e s t a t i on  declined throughout most 
of the area  infes ted i n  1963. 
s ide  of Masset Sound i n  1964, causing l i g h t  t o  medium defol ia t ion on 
over 6,000 acreso  

The i n f e s t a t i on  spread t o  the  west 

Light t o  medium defo l ia t ion  can be  expected i n  a few l o c a l i t i e s  i n  
1965, notably on the  west s ide  of Masset Sound, Kumdis Is land,  and 
along Kumdis Slough, 

Heavy defol ia t ion has occurred, and some tree morta l i ty  can be expected 
north of Port Clements and around &yer Lake, 

The population, although a t  a low l eve l ,  fs high enough t o  i n i t i a t e  an  
increase under favourable weather conditions, 
i n  1965 t o  de f in i t e ly  determine the t rend of  the in fes ta t ion ,  

Surveys w i l l  be required 
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Table 1 

Estimates of defo l ia t ion  i n  study p lo t ,  Queen Charlotte Islands, 1964. 

$ defo l ia t ion  by crown-leurels 
Date Top Mid Lower Total Tree NO. 

host t r e e s  (1964) 113 I/% 113 
'lot Local i ty  no 

3. 

2 

3 

Port Clements cedar 108 
West end o f  107 
Lot 1828 

hemlock 76 
77 

Port Clements - cedar 5 
Masset Rd, 
Lot 42.2 

Lot 401 

Por t  Clement s 
East end of 
L o t  1828 

East of Kumdis 
Creek, Lot 405 

South end of 
k y e r  Lake 

5 

hemlock 5% 
51 

cedar 3-5 
15  

hemlock 48 
48 

cedar u u 
hemlock 69 

69 

cedar 26 
26 

hemlock 78 
78 

cedar 14 
13 

hemlock 79 
79 

cedar 59 
59 

hemlock 32 
32 

March 
Oat 0 

March 
Oct, 

March 
Oct 0 

March 
Oct 0 

J k Y  
Ocst 0 

b Y  
oet  0 

b Y  
Oct e 

&Y 

Ma$ 
Oct 0 

f"IaY 
Oet a 

k Y  
Oct D 

P'LZY 
Oat, 

h Y  
Sept, 

b Y  
Sep% 0 

OCL e 

98 
98 

88, 
94. 

22 
59 

27 
59 

68 
53 

59 
65 

61 
54 

53 
56 

58 
79 

49 
5 1  

67 
30 

48 
33 

38 
28 

39 
22 

96 
97 

88 
92 

12  
51. 

16 
50 

5 1  
48 

40 
57 

48 
48 

42 
44 

46 
4% 

35 
39 

5 '7 
33 

37 
27 

28 
26 

28 
20 

92 
95 

v 
88 

6 
37 

9 
39 

33 
48 

23 
45 

33 
5% 

31 
39 

34 
'4.a 
21 
26 

4'9 
45 

25 
23 

27 
25 

17 
20 
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Table 2 

Number of green-striped fo r e s t  looper pupae per square foo t  o f  duff ,  
Graham Island, 1964. Figures f o r  March a r e  shown only where comparative. 

--------- ---_ -- --- -------- ----- 
Ave. no. pupae 
per sumre foo t  Per cent defol ia t ion 

----I_ -,- P 
Locali ty 

March October Host &rch October 
I_- - --- -- --- 

0,17 0 L o t  1746, west s ide  
ksset  Sound 

H 

H 
C 

H 

H 
c 

H 
C 

H 
C 

H 

H 

0 

T r  . 
Tr .  

0 

ns 
ns 

ns 
ns 

ns 
ns 

ns 

TI?. 

0 

59 
52 

6 

28 
15  

39 
24 

6 
2 

13 

7 

Lot 225, Watun River 0.58 0.17 

Lot  1517, Allan P t .  
Masset Sound 

0,17 

n& 

0.83 

0.83 Lot 2060, near head- 
waters Hancock River 

Lo t  2072, Cook Point 2,68 ns 

Lot 1580, north of 
Sewell 

0.33 ns 

Lot  1429, Collison P t ,  0.58 

L O 8  

ns 

L O O  Lot 1804, Ne end of 
Kumdis Island 

Lot 1808, Kmdis 
Is land 

0.17 H 0 
c 0 

2.3 
PO 

L o t  1819, E, s ide  of 
Kumdis Island 

H 1%. 13 

Lot  1525, Kumdis Island 

Lot 1825, Kumdis Is land 

200 

0,50 

ms 

H 0 

ns 

Tpd 

ns 

0042 
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Table 2 (Cont'd) 

Ave. no. pupae Per cent defol ia t ion 
I_ --l-_l_-l__ 

Local i ty  per  square foot  

March October Host k r c h  October 
I_-- ----- - ------- - - ~ - - ~ - ~ - -  

Lot 401, north of 
Port elements 

Lot 478, north end of  
Mayer Lake 

Fork of  Cape Ball 
River 

Lake between Cape Ball 
and Player Lake 

Lot 2512, E. of Hickey 
Lake 

L o t  388, Loon Lake 

Lot 24.08, south of 
Hickey Lake 

Lot  2.748, TlePl 

Lot 2383, east  of New 
Pear Lake 

L o t  2385, south-west 
of  TPell 

Lot 2373, south of 
TLell 

8.08 

3033 

1.83 

U* 50 

5092 

40 58 

1.83 

2,P7 

1,42 

0,17 

ns 

ns 

0 

0,08 

0 

0,17 

0 

0 

0 

0 

0.33 

0 

0.17 

0.08 

H 
c 

H 
C 

H 
c 

H 
c 

H 
C 

H 
C 

H 
C 

H 
C 

H 
C 

H 
C 

H 
C 

H 
C 

38 
42 

66 
62 

12 
32 

40 
66 

56 
65 

41 
42 

55 
28 

19 
36 

5 
ns 

26 
30 

ns 
ns 

ns 
ns 

75 
73 

78 
66 

0 
0 

74 
70 

78 
52 

78 
72 

59 
39 

58 
42 

4 
2 

32 
zip. 

74 
72 

17 
18 
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Table 2 (Cont'd) 

Local i ty  
Ave. no. pupae Per cent defo l ia t ion  
p e r  square foo t  - - -- --- --I- -- --- 

March October Host March October 

Lot 117, north o f  1,17 0.17 H 0 0 
Lawn Point 

Lot 1380, Blackbear 0 0 
Creek 

H 0 19 
C 22 40 

ns TP 0 L o t  34,  Heather Lake ns 

L o t  11, Phantom Creek ns 0 

Branch 30, Marie Lake 0,17 0 

0.08 T.L. 7588, Bird Lake 0 

Lot 355, Yakoun River 0.08 0 

Lot 349, Pakoun River 0.17 0 

Lot 995, S.W, of Port 0.75 0.08 
Clement s 

L o t  362, S.W. corner 2.25 0.17 
Nayer Lake 

Lot 405, Kumdis Creek 7.92 0 

H ns 0 

H 0 0 
C 0 0 

H 0 
C 0 

H 0 
C 0 

H 0 
C 0 

H Tr 

H 21 

H 35 

0 
0 

5 
7 

2 
T r  e 

0 

28 

H 21 45 
C ns 18 

6.92 0.08 Lot 4-13, Kumdis Bay 

L o t  4.l.2, Kumdis Bay 8.83 0 H 34 49 
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Table 2 (Cont'd) 

Local i ty  
Ave. no. pupae 
Ee_r_suuare foo t  

Per cent defo l ia t ion  

March October Host h r c h  October 

Lot 1828, eas t  end 
Port  Clement s 

Lot 1828, center  
Port Clement s 

Lot 1828, west end 
Port  Clement s 

5.33 0.17 H 
C 

10.75 0 

3.75 0 H 
C 

ns 0.08 H 
c 

ns 1-33 H 

ns 0 H 
C 

45 
38 

ns 

87 
89 

ns 
ns 

ns 

ns 
ns 

37 
pcrc 

ns 

91 
96 

8 
12 

27 

76 
69 

ns - not surveyed 
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PART 11. EXPE€UMENl!AL CONTROL WITH PHOSPHAMIDON 

J.M. Kinghorril/ and H.A. Richon& 

Although operational  control  of the whole green-striped fo r e s t  
looper in fes ta t ion  was not undertaken during 1964, part o f  the  area was 
used t o  t e s t  the e f f ec t  of phosphamidon against  this species. 
spray programme could be considered operational  i n  t h a t  the  fo r e s t  owner, 
MacMllan, Bloedel and Powell River Ltd., wished t o  p ro tec t  valuable 
in fes ted  pole-sized timber on i t s  Tree Farm Licence lands. 

P a r t  of t h e  

Phosphamidon was chosen as the  experimental insec t ic ide  because, 
unlike DDT, i ts hazard t o  f i s h  and f i s h  foods i s  extremely low. 
more, the  compound has shown considerable promise as a n  a l t e rna t e  t o  DDT 
i n  t h e  control  of hemlock looper and spruce budworm outbreaks. 
experience was needed t o  help 

Further- 

More 
certain i ts in sec t i c ida l  ef f ic iency and i t s  

e f f ec t  on other  f o r e s t  fauna. 2Y 

It was intended t o  determine the  value of t h e  treatment through 
an  end-season assessment of defo l ia t ion  and pupal populations i n  treated 
and nearby untreated fo res t s ,  r a the r  than through a de ta i l ed  appraisa l  o f  
the  immediate e f f e c t s  of the  spray. 
the  sharp decline i n  larval population i n  both sprayed and unsprayed 
f o r e s t s  made any in te rpre ta t ion  of treatment results by defol ia t ion o r  pupal 
estimates almost meaningless. 

A s  outl ined i n  Part I of t h i s  r epor t ,  

Some short-term assessment work was attempted before, during, and 
after treatment, Methods and results of these  s tudies  are described i n  
this sect ion of t he  repor t ,  along with a description of the  operational  
aspects  of the  project .  

MTERLALS AND METHODS 

Suf f ic ien t  technical  grade phosphamidon was added t o  water t o  
give 008  lb. of pure insec t ic ide  per  U.Se gallon of f in ished spray, 
G2-A helicopter was used t o  apply the  spray and was ca l ib ra ted  t o  emit one 
UeSe gallon per acre  a t  a ground speed of 60 m.p.h, and pass i n t e rva l  of 
100 feet,  
t o r ,  Okanagan Copter Sprays Ltd. Since the  job was small, each a i r c r a f t  
load was mixed individual ly  i n  the  aircraft 's  tanks. 
deposit assessment was feas ible ,  0.5 per cent methylene blue was added t o  

A B e l l  

A l l  formulating and app l ica t ion  work was conducted by the  contrac- 

For areas  where 

Research Officer,  Forest  Research Laboratory, Victor ia ,  B.Co 

Consulting Forest Entomologist, BoC. Loggers' Association. 

2/ Studies by personnel of t he  B.C. F ish  and Game Branch which are reported 
elsewhere, ind ica te  that the  treatment was deleter ious  t o  b i rds  i n  t he  
t rea ted  fo r e s t ,  but that other  w i l d l i f e  appeared t o  be unaffected, 
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i n t ens i fy  the  drople t  s ta ins .  
points on 2" x 3" white %"ekote'l cards mounted i n  wire holders. 

Deposits were col lected a t  se lected sample 

Originally it was intended t o  treat the  i n sec t s  when most had j u s t  
hatched, but almost continual  r a i n  delayed treatment u n t i l  July 21 when t h e  
population was almost equally composed o f  second and t h i r d  i n s t a r  larvae, 

Spraying was s t a r t ed  a t  the  first opportunity a f t e r  equipment 
was on site, 
were t rea ted  during the  afternoon of July 21, 
generally unsatisfactory,  meteorological conditions were more suitable on 
that afternoon than they had been f o r  over two weeks, 
a low, heavy overcast held the r e l a t i v e  humidity near 75 pep cent. 
the following morning were similar, but a westerly gusting breeze hampered 
spraying of t he  shoreline fo r e s t  of Lot 2910. 
was not as serious,  although periodic gusts a t  times disbursed spray o f f  t he  
t a rge t  areas, 
aom. 
acres  i n  Lot 415 were sprayed w i t h  one-half dosage (0.4 Ib,  phosphamidon 
per U.S. gallon of water per  ac re ) ,  

Five hundred acres i n  t h e  northern, inaccessible spray block 
Although mid-day spraying is 

The a i r  was calm, and 
Gonditions 

Further inland, the  breeze 

Spraying was s t a r t ed  a t  7:30 aomo and was completed by ll:OO 
A t o t a l  of 1,600 acres were t r ea t ed  as shown i n  Figure I, About 50 

A s  se s sment He t hods 

Spray deposits  and insec t  population samples were checked a t  
nine selected points  i n  the t rea ted  blocks and a t  three points  i n  surrounding 
unsprayed fores t s ,  
set beneath doninant o r  co-dominant trees; two were beneath hemlock and one 
was under a cedar, 
f o r  a week following treatment. 
and then l e f t  unattended f o r  one month, which was t h e  time required f o r  
surviving larvae t o  complete t h e i r  development, 
during the month was collected on September 2 and oven dried,  
tray sample was screened t o  remove most of the extraneous debris  and t h e  
volume of the  residue measured t o  obta in  r e l a t i ve  estimates of surviving 
population, Without a great  deal  more work, estimates of  the  absolute 
surviving population were not possible by this method, but the  values 
obtained provide gross indications of survip.a% when compmed one with another, 

a l s o  used t o  assess the spray project ,  
the  general survey, were sampled i n  t he  t rea ted  area t o  supplement frass 
tray data. 

A t  each sample point, three lgt l  x lg t i  canvas trays were 

Dead and dying larvae dropping from t h e  trees were tal l ied 
On July 29 the t rays  were cleared of frass 

Fmss that had accumulated 
Later, each 

Pupal samples taken f o r  the  general survey described i n  P a r t  I were 
Additional p i n t s ,  not required f o r  

Caged larvae were a l so  used t o  help assess effectiveness of t h e  
treatment, "wo colonies of one hundred l a m e  each were contained on 
hemlock fol iage i n  cage$ that were temporarily opened t o  f r ee  f a l l  of spray 
i n  a c lear ing i n  Lot 1828, Pour other  colonies of 90 l a m e  each were made 
up of loopers col lected Ju ly  28 from spray-free hemlock trees, 
colonies were f ed  fo l iage  cut  from treated trees along a roadside sf 
Lot 2910 on July 29; one colony was given cedar, t h e  o ther  hemlock, 
f i c i e n t  fol iage was col lected t o  supply these colonies with contaminated 
fo l iage  f o r  three  weeks. 
hemlock and cedar foliage,  A l l  caged L a m e  were kept on f resh  fol iage 

Two of these 

Suf- 

A s  checks, t h e  o ther  two colonies were fed  c lean 



u n t i l  they died o r  pupated. 

RESULTS 

Spray Dewsit 

When t h e  a i r c r a f t  was cal ibra ted,  deposit  pat terns  obtained were 
somewhat unsatisfactory,  
cm. of the best t es t  pattern,  There were too few droplets  per unit area, 
and a high proportion of the  s t a i n s  i n  the  cen t ra l  pa r t  of the  swath were 
over 600p i n  diameter, 
that  the  chemical was not a s  e f f i c i e n t l y  dispersed as would have been poss ible  
with a more finely and uniformly atomized spray, 

Figure 2 shows the  deposit i n  drop s t a in s  per sqo 

The p r ac t i c a l  significance of t h i s  observation is 

Most of the  t rea ted  f o r e s t s  were dense hemlock-cedar- 
pine stands carrying an overstory complement of f r o m  200 t o  e00 t r e e s  p e r  
acre, Where defo l ia t ion  was not severe, penetration of  the  spray through 
the crown canopy was low. 
barely detectable,  whereas cards along adjacent roadways o r  i n  nearby na tu ra l  
openings showed that the area had received fu l l  spray covera e, By comparison, 
cards i n  stands severely defol ia ted i n  1963 (80-100 per cent 7 picked up f a i r l y  
good deposits. Even i n  such places,  however, the  l a rge r  droplets  were 
screened out by the  sparsely clad, but dense stand. 

Spray deposits  on cards placed between trees were 

A series of cards placed a t  two-chain i n t e rva l s  f o r  0,6 mile along 
the  main road i n  Lot L12 showed a var iable ,  and only moderate s e r i e s  of 
deposits  (Fige 3 ) .  
na l ly  from south t o  north. 

The helicopter f l i g h t  passes crossed the roadway diago- 

Larval and Frass Tray Collections 

Dead and dying larvae began t o  f a l l  from the  trees within twelve 
hours after  spraying. 
sprayed on July 22, 
trays up to  Ju ly  29, 4l per cent f e l l  within one day, 57 per cent within two 
days, and 90 per  cent within four  days. 
poisoned during e a r l y  August, but the rate of morta l i ty  de f in i t e ly  slowed by 
the  end of July, 
sample points are shown i n  Table 3* 

A l l  t r ays  wi thin  the t reated area were i n  stands 
O f  the dead and v i s ib ly  affected larvae taken from t h e  

Undoubtedly more continued t o  be 

b b e r s  of larvae col lected i n  frass trays a t  the  several 

Numbers of dead Larvae on trays do not by themselves reveal  t h e  
proportion of population that survived. 

surviving population, 
trays during August helped show the differences i n  survival  f o r  the duration 
of t h e  larval s tage (Table 3 ) .  
and 2910 north, larval mortal i ty was high and frass drop during August was 
very s l i gh t ,  Also, i n  a moderately defol ia ted dense stand (Lot XU+) where 
spray deposit was r e l a t i ve ly  heavy and subsequent larval morta l i ty  high, 
frass drop was negligible.  
where detectable spray deposit was l i g h t ,  lam1 morhality was only moderate, 
and the  August frass t o t a l  was subs tan t ia l ,  A t  one point  o r ig ina l ly  intended 

Frass that  continued t o  f a l l  a f t e r  
larval drop had decreased gives a rough indication of t h e  magnitude of the  

~~~~ 

The t o t a l  volume of frass that col lected on t h e  

I n  heavily defol ia ted stands on Lot 182% west 

By contras t ,  i n  dense, l i g h t l y  defol ia ted stands 
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as a check (Lot 746 east),  spray d r i f t e d  across the  road from Lot 746 west 
and caused some larval mortality, but judging from the  high volume of frass 
that f e l l  subsequently, many i f  not most of t h e  larvae survived, Neverthe- 
less, survivors were not numerous enough t o  cause t ree- ki l l ing  defol ia t ion;  
damage did not approach the  sever i ty  that occurred during 1963 i n  stands of 
Lot 1828 and around &yer Lake. 

According t o  the  frass values f o r  the three  check p lo t s ,  larvae 
were less numerous i n  these untreated areas than i n  most of the t rea ted  
fo r e s t  p r io r  to  spraying* Accordingly, contras ts  between defol ia t ion of 
sprayed versus unsprayed stands was barely  discernible,  

Pupal Samples 

Pupae recovered were so few i n  both t rea ted  and most surrounding 
untreated blocks that they contribute l i t t l e  t o  the assessment of t h e  spray 
project  because obviously, untreated populations a l s o  declined sharply. 
One exception i s  a sample taken i n  the  southern half of Lot 340 where 1.33 
pupae per sq. f t ,  of duff were recorded although defo l ia t ion  there was not 
severe. 
but it more l i k e l y  represents an accidenta l  sk ip  i n  spray coverage, 

The sample might indicate that the  treatment was not effect ive ,  

Caged Insect  Tests 

A s  Figure 4 shows, the  sprayed insec t s  caged on sprayed fo l iage  
were decimated within four days. 
cages received an average deposit of 8.7 drops per sq, cm. 

contaminated fol iage s t a r t i n g  six days a f t e r  it was sprayed. Mortality of 
l a m e  fed on clean hemlock was low, but  those fed  on unsprayed cedar was 
considerable, Some of the  insects ,  which had been col leeted from hemlock, 
may have f a i l e d  t o  adapt t o  t h e  new d i e t ;  on the  other  hand, diseases may 
have been responsible f o r  the  high natural mortal i ty i n  t h i s  colony, 
O,N, Morris of the Victoria laboratory,  l a te r  diagnosed a polyhedral v i rus  
disease i n  cadavers of  l a t e  instar l a m e  preserved from t h i s  colony. 
mor ta l i t i e s  of the  colonies fed sprayed fol iage a r e  corrected f o r  natural 
morta l i ty  of the  untreated colonies by Abbot!s formula, t he  following 
values are obtained: 

Deposits on cards adjacent t o  the  opened 

The r i gh t  half of Figure 4 shows the f a t e  of unsprayed larvae fed  

When 

Per cent morta l i ty  

Hemlock Cedar 
Date 

August 4 88.4 48,6 
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DISCUSSION AND CONCLUSIONS 

Looper populations i n  surrounding unsprayed fo r e s t s  declined so 
sharply that meaningful conclusions about t he  ove ra l l  effect cannot be 
va l id ly  drawn from our  observations, 
applied i n  the  manner described w i l l  kill MelanolsDhia larvae, pa r t i cu l a r l y  
where spray contacts the  larvae d i rec t ly ,  The proportion o f  the  population 
decimated i s  qu i te  another matter, however, and leaves some doubt as t o  
whether o r  not phosphamidon, pa r t i cu l a r l y  a t  this rate of appl icat ion over 
dense undefoliated stands, can k i l l  enough of a healthy, vigorous populakion 
t o  avert serious damage, 
untreated insec t s  can be  k i l l ed  by feeding on contaminated f o l i a  e, t he  
numbers of larvae t h a t  obviously survived (judging by frass drop !f suggest 
that the  treatment e f fec ted  only moderate control ,  

There can be no doubt that phosphamidon 

Although the  caged insec t  t e s t s  indicated t'hat 

Melanolophia larvae a r e  %pent1 feeders, and as s w h  should be 
susceptible t o  aerial  sprays. 
during t h e  cool weather of  1964, it seemed apparent that the larvae were not 
near ly  a s  migratory over the  t r e e s  as a r e  larvae of t h e  hemlock looper, 
Vertical movement of larvae from base of t ree erowns t o  tops did not appear 
t o  be common, 
chances of t h e i r  contacting, o r  feeding upon h e a d l y  t rea ted  fol iage would 
be greatly improved, 
loopers i n  the  lower t r e e  crowns would be sheltered from d i r e c t  contact w i t h  
spray and would feed u n t i l  maturity on almost uncontaminated fol iage,  
po t en t i a l l y  dangerous proportion of t h e  population would thus suptpive, I n  
t h e  event that chemical control  of this insect  i n  t h i s  age c l a s s  of f o r e s t  
should become necessary i n  t he  future ,  and regardless of the  insec t ic ide  that 
may be employed, it i s  suggested that the  volume of c a r r i e r  dfluent per acre 
be a t  least doubled, and that a i r c r a f t  f l i g h t  speed and height be reduced t o  
the  p i n t  where spray is pa r t l y  driven i n to  the  crown canopy. The treatment 
as applied i n  l964 may be capable of k i l l i n g  enough of  t h e  population t o  
ave r t  tree mortal i ty,  but the  reservoir  of insec t s  l e f t  might be high enough 
t o  maintain the same l e v e l  of population i n  the succeeding generation, 
more cos t ly  spray technique suggested here might prove t o  be t he  l e s s  c o s t l y  
insurance, 

From our  l imited observations of  t he  insect- 

If larvae natural ly  moved quickly t o  t h e  tree tops, the  

Since t h i s  does not seem t o  be t h e i r  usual habit ,  

A 

The 
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Table 3 

Assessment data. Control of  the  green-striped fo r e s t  looper 

with phosphamidon. Graham Island,  1964. 

Sample 
point  

1828 West 
(Plot I) 

1828 East 
(P lo t  2) 

2910 

74.6 West 

746 East 

412 (Plot  2) 

pJ.3 

415 (Half dose) 

4.5 

l e 0  

409 

0.3 4 

007 

22. p1 

10.1 

37.3 

187 

m9 

334 

93 

98 

34. 

226 

68 

22 

8 

0 

Unsprayed check points 

401 (Plot 3) 0 0 

0 

0 

0 

0 

405 (Plot  6) 0 0 1 63 0 

362 (Plot  7) 0 0 0 51 O,%S 
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