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BRITISH COLUMBIA LOGGERS' ASSOCIATION 
?NlCOft.POfcATED) : 

ROOM 401 - 550 BURRARD STREET 

VANCOUVER 1, B. C. 

Minutes of a meeting of the Pest Control Committee 
held on January 1+th, 1961, at 2:00 p.m.. in the 
Board Room - 550 Burrard Street, Vancouver,B.C. 

PRESENT: Mr.G.Marples, Chairman, 
\J 

\) 

INTER-DEPART 

MENTAL MEETING* 

Messrs. Forse, Graham, Kinghorn, Jackson, Lejeune, 
McLeod, JflcMullan/ Patterson, Radcliffe, 

Richmond, Silver and Douglas. 

Mr.Richmond reported on his trip to Ottawa and 
attendance at the Inter-Departmental Committee 
meeting on Forest Spraying. In addition to him 
self, Mr.Lejeune and Mr.Jackson, Department of 
Fisheries, were present from British Columbia* 

Representatives from eastern Canada were also 
present. 

Spray Projects in both the East and West were 
reported upon. This included the work on the 
Queen Charlotte Islands, and log boom spraying on 
Cowichan Lake. Results of current research by the 
Forest Biology Division in connection with the 
development of forest spraying were reported. It 
was generally agreed that in our pest control 
projects much had been achieved in limiting the 
detrimental side effects of DDT when applied over 
forest lands. The Federal Department of Fisheries 

expressed appreciation of efforts being made in 
this direction by the Forest Industry. 

106l PROJECTS; Kitimat Area 

Dr»Silver»s reports on this and other projects had 

been mailed to members of the Committee. 

With regard to the saddle-back looper in the 

vicinity of Kitimat, Dp.Silver reported lij.,000 
acres are regarded as a high hazard area, in which 

the understory of the forest is already badly 

damaged. If the infestation continues it is 

expected that the larvae will move into the remain 

ing green overstory which would result in total 

defoliation and probably considerable timber 

mortality. 

The spread of this pest into adjacent uninfested 
timber is a possibility. This could be checked in 
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early spring by helicopter since the first spring 
activity will be the flight of the moth from its 
overwintering location. At the time of moth 
flight and egg laying, the location and possible 
spread of the 1961 population should be fairly 
apparent. At present only Alcan and Crown timber 
are affected but adjacent privately owned timber 
oould be involved, depending upon its spread* Mr. 
Kinghorn will be in charge of the field work and 
it is expected that the Forest Biology Division 
staff will be adequate to handle the ground work. 
The spray project, if required, would probably take 
place in the third or fourth week of June, depend 
ing on development of the larvae* 

It was agreed that since no definite plans can be 
made at this time, and since much depends on 
circumstances unpredictable at the present, that 
tentative arrangements be made for aircraft and 
spray materials subject to cancellation if control 
appears to be unwarranted or unnecessary. 

Dr Silver pointed out that the saddle backed looper 
may be harder to kill and that a heavier dosage of 
EDT may be necessary, particularly so since much or 
the early larval activities may be restricted to 
the lower foliage. If possible, preliminary tests 
on the susceptibility of this insect to DDT will be 
undertaken by the Chemical Control Section of the 
Forest Biology Division, Ottawa. 

It was recommended that we check such proposals 
with the Department of Fisheries as they may affect 
important salmon waters in the Kitimat valley. 

Vancouver Island 

Discussions followed Dr.Silver's report on the 
green striped looper on the west coast of Vancouver 
Island, As with the saddle back looper, an early 
spring survey will be necessary to determine the 
1961 status*, The Federal Department expects to be 
able to handle this survey without assistance from 
the industry except for possibly a limited amount 

of flying time* 

Okanagan Helicopter Company has indicated that 
they are interested in bidding on a spray project 
if this should be required,, At the moment some 
5,000 acres are heavily defoliated and it is 
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feared that an outbreak of this infestation could 

cause serious tree mortality. Prom observations 

up to this time it is not possible to predict 
developments and it is not likely that this can be 

done with any degree of certainty until spring. 

Again it is assumed that the most opportune time 

for spraying would be June 20th, or shortly after. 

It may be necessary to use the Helicopter which 

could be operated from a scow. 

Ambrosia Beetle 

The matter of continuation of the study on 

susceptibility to attack by ambrosia beetle in 
various log storage areas in Howe Sound, Praser and 
Pitt Rivers, was then discussed. It was suggested 

that this work as started in I960, should be 
continued under the auspices of the Association and 

Member companies were requested to officially 

confirm to the Secretary if they are interested in 

participating in this project. 

Mr.Richmond recommended a close check on the spray 

effectiveness in connection with the planned heli 

copter spraying of log booms this spring. Two 

sections of logs, known to be susceptible to 

ambrosia beetle attack would be required, one 
batch to be sprayed and one left unsprayed, stored 

together until after the main attack date of the 

insect. 

It was regularly MOVED and SECONDED that this 

committee recommend to the Board of Directors that 

the study of susceptibility of log storage areas 

as outlined above and the study of protective 

measures of combatting Ambrosia beetle damage to 
log booms be continued by Mr1* Richmond under the 

auspices of the Association* 

CARRIED* 

Mr.Richmoncl then requested members to inform him 

as soon as possible if they are in a position to 

make logs available for these purposes. 

Balsam Woolly Aphid 

Mr.Le^eune reported that the Forest Biology Divi 

sion is continuing its surveys in connection with 

this insect. It would appear up to this time the 



infestation has not yet assumed the proportions to 

which it is capable, but having regard for the 
seriousness of this pest in the States, they are 

keeping a close check on developments. He 
explained that four species of predators had been 

introduced during I960 and further liberations 
were hoped for in 1961, Results of these intro 
ductions could not be known for some time, 

Mr.Marples suggested some form of illustrated 
literature that if available to field personnel, 
would help in the reporting of infested trees, Qp< 
Silver proposed the preparation of a small brochure 
containing descriptions and illustrations for this 

purpose, distribution of which would be through the 
Forest Service and this Association, 

ADJOURNMENT; The meeting adjourned at 3jW P»m» 

Chairman* 

AFD:gh 
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FILE NO. 

CANADA 

DEPARTMENT OF FISHERIES 

OTTAWA 

January 5, 1961. 

Mr. H. W. Beall,# / \r ,J^S ~~*r % 
Administration Branch, 3 „. ^ %; 
Department of Forestry, :-v .>,.,^-^-j.^^ 
23^ Sparks Street, %,'? *Ca? ^ 
0 t t a w a. ^'*^5sl^^r7?:'--:' 

Dear Mr. Beall: 

Enclosed for your information 

please find a copy of the notes of the 

December 19 meeting of the Interdepartmental 

Committee on Forest Spraying Operations„ 

Yours very truly, 

E. W» Burridge, 
Chief, 

End. Fish Culture Development. 
EWB/sh 



NOTES OF A MEETING OF THE INTERDEPARTMENTAL 
COMMITTEE ON FOREST SPRAYING OPERATIONS HELD 
IN THE SIR CHARLES TtJPPEj* BUILDING. OTTAWA 
ON DECEMBER 19, I960, AT 9:00 AM. ' 

Present were: 

Dr. M«> L. Prebble (Chairman) - Department of Forestry 
Dr. J, Jo Fettes - Department of Forestry 
Dr. R, M« Belyea - Department of Forestry 
Mr. Ho Wo Beall - Department of Forestry 

Dr. A. L» Pritchard - Department of Fisheries 
Mr, Eo Wo Burridge(Secretary)- Department of Fisheries 

Dre Jo Lo Kask - Fisheries Research Board 
Dr. G, Jo Kerswill - Fisheries Research Board 

Mr, Jo Po Cuerrier - Canadian Wildlife Service, 
Northern Affairs & National 
Resources 

Mr* Ko Bo Brown - Department of Lands k Mines, 
New Brunswick 

Mro Bo Wo Flieger - Forest Protection Limited 

The December 19 meeting of the Interdepartmental 
Committee on Forest Spraying Operations was in effect an 
extension of the October 31 meeting and of the meeting of 
December 16 of the Committee (including a small number of 
Departmental advisors) and was called primarily to consider 
features of the proposed 1961 Spray Project in New Brunswicko 

Dr. Prebble introduced an Agenda for consider 
ation. Mr. Ko Bo Brown suggested the insertion of item 
2(a), shown below, otherwise the Agenda was adopted as 
presented. 

AGENDA 

1« Outline of proposed spray program, New Brunswick, 1961 

a» Division of infested area into two major, zones 

Zone 1 (i) location; acreage; additions proposed 
by Forest Biology Laboratory, by 
Forest Operations Division, etco; 
exclusions proposed by other agencies. 



(ii) concentration of DDT in spray mixture; 

application rate; timing of spraying; 

factors governing repeat spraying* 

Zone 2 «*. location; acreage; proposed action. 

b# Possible extensions of area to be sprayed, based on new 
information in early summer of 1961. 

Co Hazards to fish and wildlife, precautions, etc* 

2O Investigations to be carried out in 196lo 

a* Forest Research Division 

b. Forest Biology Division 

Co Fisheries Research Board and Fisheries Department 

do Canadian Wildlife Service, Northeastern Wildlife Station 

e, Forest Protection Limited (with special reference to 
Zone 2) 

3Q Means of improving liaison among Fisheries Research Board, 

Fisheries Department, Forest Biology Laboratory and Forest 

Protection Limited during spraying operations, with 

particular reference to safeguarding investigational pro 

gram o 

4o Other matters. 

The discussions are summarized below according 

to the appropriate sub-divisions of the Agenda0 

1 (a) Dr, Prebble introduced a map showing the area proposed 
by the Government of New Brunswick and Forest Pro 
tection Limited for the 1961 spray operation (copies 
of this map were subsequently sent to members of the 

Committee)o Zone 1, comprising about 1.7 million 
acres and located primarily in the western portion 

of the infested area with the notable exception of 

a tongue along the southwest Miramichi River, was 

scheduled for treatment at \ strength DDT spray 
(i lb. in i gal. per acre). 

The modifications to. the originally proposed 

area for spraying are as follows; 

(i) The Forest Biology Laboratory, Fredericton, recommended 
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inclusion of small areas northeast and northwest of 
Juniper; filling of a gap nprth of Millville and 
Barton^and east of Woodstock; spraying of three 
small isolated infestation areas near York Mills and 
north and northwest of Redbank; inclusion of an area 
eastAofJre«erictGn Awards Grand Lake and including 
the Acadia Forest Experiment Station, 

(ii) Dr. Belyea indicated that the Fredericton Laboratory 
SiSSS Sanher 1?W P^ities for spraying in the area 
south of Oromocto and Burton, more extensive areas 
west of Renous, and in the general vicinity of 
Stanley to Durham Bridge westward towards Burtts 
Corner. In his view inclusion of these three areas 
of rather low priority in the 1961 spray program 
would hardly be justified if the extensions, referred 
to in (1) above, were not included in the spray 
program, ^ * 

(iii) Mr8 Beall stated that the Deputy Minister of Forestry 
was very anxious that the Acadia Forest Experiment 
Station be sprayed with the operational DDT concen 
tration in 1961, but the Department of Forestry 
was not pressing for extension of spraying beyond the 
Acadia Forest Experiment Station toward Grand Lake! 
Mr. Beall also felt that complete spraying would 
not be necessary in the Camp Gagetown areaa but only 
in certain heavily infested spots within %he original 
program boundary, 6 

(iv) Dr0 Belyea reported that the Dean of Faculty of 
Forestry, University of New Brunswick, and the 
Director of the Fredericton Experimental Station 
of the Department of Agriculture would be requesting 
exemption of the U.N.B, woodlot and the Experimental 
Farm property from the spray program. On the other 
hand, the Fredericton Forest Biology Laboratory did 

n2\£r0??s? t? a?k exemPtion of plots used for studies 
of the biological control of Adelges,- piceae* 

(V) fn/MSP°5?? t0 a question f™* Dr. Pritchard. Mr, Brown 
and Mr. Flieger pointed out that the boundaries of 
Zone 1, as shown on the map, were approximate only 
and would undoubtedly be changed by the time of 
spraying to take account of the distribution of forest 
land, agricultural land and related features, 
Howe^?^J. they felt that the area to be sprayed would 
not differ substantially from that within the bound 
aries of Zone I, They did anticipate, however, that 
there might be minor extensions outside Zone 1 
depending on information becoming available next June 
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Mr, Flieger noted that the 1961 spraying would 
be timed as carefully as possible to effect protection 
02 tollage, and the plan envisages repeat spraying, 
at an interval of ten days or more, of certain arils 
of persistent high populations. As a rough estimate 
Mr.Flieger thought that upwards of 500,000 acres might 
be involved in repeat spraying. Dr. Belyea pointed 
out that previous infestation and egg population 
maps are being studied at the present time to outline 
tuefS^ £igh Per?istent populations. He also stated 
that the Forest Biology Laboratory would be involved 
in appraisals of the results of the first sprayins 
before second spraying was undertaken., 

*n response to a question from Dro Pritchardfi 
Mr. Flieger indicated that the location of anticipated 
repeat spray areas would be made known to Fisheries 
Department as soon as the maps had been prepared at 
the Fredericton Laboratory,, 

u. J?onf 2> coraPrisinS about 1,5 million acres, lying; 
chieflyin the eastern part of the infestation area, 
HJ?Ot included in th© area for general spraying in 
1961. Mro Brown pointed out that in general the forest 
in Zone 2 is less valuable than that in Zone 1, contains 
higher proportions of other species, but in addition 
contains numerous privately owned woodlots represent 
ing relatively high value to the individual owners 
It is possible that protective measures may be taken 
in reference to woodlots, and some experimental sprav 
operations might be carried out in small portions of 
Zone .2, Detailed plans have not yet been worked outo 

1 (b) It was recognized that some extensions to the proposed 
3pray operations in 1961 might be necessary to treat 
heavy infestations not apparent when the map referred 
to above had been prepared. Normally such new inform 
ation would become available in the course of flights 
over the area next June. Dr0 Pritchard wished to be 
assured that Fisheries staff would be informed of any 
further extensions during the operational program. 
Although in the past such extensions had occasionally 
been sprayed almost at once when the heavy infestations 
were discovered, Mr. Flieger agreed that a lapse of 
one to two days between discovery and treatment would 
be quite feasible, thus allowing information to be 
transmitted to Fisheries representatives<, 
(see No, 3 below) 0 

1 (c) DryPritchard noted that the northeastern boundary of 
Zojfe 1 came very close to the South Esk hatchery/and 
emphasized the importance of avoiding this area in 
the spraying operations• He also stated that spraying 



operations should n-ot be carried out ovea? ee^feaip areas 
in which* e&&&p&k ©*«€&««* asK^i>eijt!>eTt«^^ Wtii 

•be •■eoficfeefeed' toy Fikf HRfefld*4 
Department staffs, Whe'4 plans have been made for fish 
eries studies in 1961, the areas for exemption from 
spraying will be marked on maps submitted to Forest 
Protection Limited* 

Dr. Belyea stated that^Mr, Bruce Wright had shown 
him a map with the location of woodcock study areas, 

four of which fell within Zone J. around Fredericton, 
scheduled for spraying' in 1961'J One study area is 

outside the proposed spraying operation. On instructions 
of the Committee, Dr0 Prebble agreed to write to Mr* 
Wright informing him of the general spray program for 
1961, Further details could be obtained by Mr0 Wright 
in consultation with Dr0 Belyea and Mr, Brown» 

2;fa) Forest Research Division, Department of Forestry 

Mr. Brown suggested that some useful studies in 
the areas sprayed since 1952 might be carried out by the 
Forest Research Division,, No detailed discussions had 

been held with the Department of Forestry but he thought 
that certain aspects of forest inventory and forest 

ecology might bear investigation, 

2 (b) Forest Biology Division 

The Fredericton Laboratory would carry out the 

regular spray deposit assessments, and population and 

mortality studies of the budworm, including populations 

on spruce; and would, in addition, investigate the 

influence of spraying on predators of ,the balsam woolly 

aphid. If repeat spraying is undertaken, this will also 

be assessed*, Dr0. Belyea pointed out that studies by 

the Fredericton Laboratory would be somewhat complicated 

in 1961 by absence of representative check areas and 
also by the prospects of investigations in Zone 2, quite 

remote from some sections of Zone 1 near Fredericton, 

Dr0 Prebble recommended that an area of possibly 

20 to 30 thousand acres or more be sprayed at full 

strength (£ lb0 DDT per J gal, per acre) as an aid 
to interpretation of the operational results in 1961 
when half strength spray is expected to be used throughout 

the operation. It was thought by Mr, Flieger and 

Dr. Belyea that 20 to 30 thousand acres for full-strength 

spraying might be located in Zone 2 in an accessible 

area containing no important salmon or trout streams. 

In the selection of such an area, care should be taken 

to avoid any areas used for study by Mr0 Wright, or known 

by him to be important woodcock producing areas. 



It was pointed out that the Forest Biology Division 

hoped to have additional studies of Bacillus thuringiensis 
in 1961, but no detailed arrangements have been made as yet0 

Mr. Flieger asked Dr. Fettes' opinion on the potential 
usefulness of Phosphamidon for budworm control and pre 
sented for Dr» Fettes' study a booklet prepared by 
D. A." Dever and Do L. Davis, dated November 10, I960. 
He was also interested in knowing whether the Forest 
Biology Division felt that further trials of insecticides 
would be usefulo Dr. Fettes stated that laboratory trials 
are conducted every season, using new promising materials, 
but that costly field trials would not be undertaken 
unless there was considerable information at hand through 
the manufacturer or through other experimental users on 
toxicity to insects, mammals and fish, and unless the 
material holds promise of being superior to DDT0 If the 
Chemical Control Seotion proposed field-trials of 
additional insecticides in 1961, Mr» Flieger stated that 
the Section could county on assistance from Forest Pro 

tection Limited• 

The seasonal program of the Chemical Control Section 
has not yet been established, and Dr. Prebble urged that 
in any case some arrangement should be found to avoid 
the very extensive involvement of Mro Hopewell in routine 
water analyses for DDT* Dro Kask and Dr, Pritchard 
thought that some arrangement could be worked out whereby 
a technician assistant could be provided to work under 

Mr. Hopewell1s direction on the analysis of DDT in streams 

where studies of fish and' aquatic insects are conducted, 

2 (c) Fisheries Research Board and Fisheries Department 

Dr. Kask indicated that the 1961 fisheries assessment pro 
gram would follow along similar lines to the field 
investigations in I960; and he hoped that Dro Ide 
would be available to carry out studies on aquatic 
insects. Dr<> Kask hoped that the Fisheries Research 

Board would develop a program of more fundamental 

studies of the relationships between aquatic organisms 

and insecticides in streams as part of the broader 

problem of stream pollution» This should include 
studies of fish feeding behaviour, distribution of 

insecticide in the water, and longer-term effects of 
insecticide pollution,, In connection with studies of 

aquatic insects, Dr, Kerswill not'ed that Dr0 Ide 
had recommended that insect populations be investigated 

over the whole range of a stream about 20 miles in 
length rather than as essentially one-station sampling? 



as ^n previous years. In such a set-up the entire 
watershed of the study stream should fall within a 
uniform -treatment 

Dr» Kask £elt that the Forest Biology Division 

might well take a greater part in the studies of the 

effects -of ins^ti^ideir-ott-'fcqTa^^ P 
poin^4*©i^''%^^^t^i^^ Division a^ -the 
present time were especially trained in aquatic insects* 
Dro Belyea noted that a member of the Fredericton ; 

Laboratory had been carrying,out broad sampling of 
aquatic insects as an extension of Dro Ide's more 
detailed studies, but that the identifications were 

merely to family or order, not to genus or specieso 

2 (d) Canadian Wildlife Service, Northeastern Wildlife Station 

Mr. Cuerrier stated that the Canadian Wildlife 

Service would not be conducting studies in the area 

to be sprayedJJi;19j^o^#P^tails of' studies to be-
undertaken by ISie'Northeastern Wildlife Station had not 
been received from Mr» Bruce fright« 

2 (e) Forest Protection Limited 

Messrso Brown and Flieger expressed the opinion 

that additional study was needed to determine appropriate 
means of protecting, budworm infested stands with high 

spruce content, Mro Flieger felt that a part of £one 

2 might be used for experimental studies, jiut no 
detailed plans had been drawn up as yet0 Close contact 
will be maintained with Dr0 Belyea in working out any such 

plans, 

3 With reference to extension of areas to be sprayed 

beyond the limits of Zone 1, and the exemption of study 

areas within Zone 1 that are of particular interest to 

the Fisheries Research Board and the Fisheries Depart-' 
iD«nt, it was agreed that improved liaison was needed 
among the four parties directly or indirectly involved 

in the spraying operations. It was agreed that means 

of improving liaison could be worke4 out in advance of 
spraying operations among representatives of the 

fisheries Department, Fisheries Research Board, Forest 
Biology Division, and Forest Protection limited„.. 

Mr. Flieger and Dro Belyea should, take the lead in \ 
contacting representatives of |ne fisheries Department 
a^&"Fisheries Research Board ii. this connection,, 

to the fact that several mem)Ders of the 
;&stserdepartment!LL Cpjomittee had not had the opportunity 



to see the -budworm infestation in New Brunswick, the 
spraying operations," effects on for'ests and on fish,, 
Dr, Prebble•suggested that the Committee, as a group, 

might be interested.in visiting New Brunswick during 
the spraying operations in 1.961. This idea was supported 
by the Committee and Mr. Flieger extended an invitation 
to the groupo He suggested that the Committee assemble 
at the project headquarters (Taxis Airstrip} from which 
visits to the various parts of the infested area could 
easily be arranged* Details will need to be worked out 

later. 

Dr. Pritchard wished to know if any further inform 

ation had been received regarding proposals for spray 

operations against the saddle-backed looper near 

Kitimat<, Dr. Prebble stated that he would write to^ 
Mr. Lejeune for information and that a further meeting 
of the Committee would be called when information was 

at hand. 

Ko Wo Burridge, Secretary, 

(Minutes prepared in consultation 

with Mo Lo Prebble} 
December 30, I960, 
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FILE NO., 

DEPARTMENT OF FISHERIES 

OTTAWA 0 

December 30, I960, 

Mr. H. W. Beall, 
Administration Branch, 

Department of Forestry, 

233 Sparks Street, 

Ottawa* 

Dear Mr. Beall: 

Enclosed please find a correction 

to the notes of the October 31 meeting of the 
Interdepartmental Committee for Forest Spraying 
Operations. Dr. Logie was misquoted in connection 
with this point and we would appreciate it 11 
the erratum could be incorporated in your copy 

of the notes. 

Yours very truly, 

End. 

E. W. Burridge, 

Secretary, 

I, C, F. S. 09 
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CANADA DEPARTMENT OF FORESTRY 

FOREST BIOLOGY DIVISION 

K.W. NEATBY BUILDING 

CENTRAL EXPERIMENTAL FARM 

MEMORANDUM TO: 

Mro H. 

Dro R. 
Dr. H. 

Dr. R. 

Dr. J. 

Dr. P. 

Dr. L. 

Mr. W. 

Dro G. 

Mr. R. 

W. Beall 

Glen 

Hurtig 

M. Belyea 

J. Fettes 

E. Webb 

Daviault 

A. Reeks 

P. Thomas 

R. Lejeune 

3 

YOUR FILE NO; 

OUR PILE No: 7 • 9 • 

OTTAWA, CANADA 

December 27, I960 

Herewith a copy of the Minutes of a special meeting 

of the Interdepartmental Committee on Forest Spraying Operations 

held in Ottawa December 16. The minutes, which are not signed, 

were prepared by Mr. Burridge in consultation with Dr. Fettes, 

Dr. Belyea and the undersigned. 

MLP/kp 

M. L. Prebble, 

Director, 

Forest Biology Division. 



NOTES OF A MEETING OF THE INTERDEPARTMENTAL 

COMMITTEE FOR FOREST SPRAYING OPERATIONS HELD 

AT 9:30 AM ON DECEMBER 16, I960, IN ROOM 

A-227 OF THE SIR CHARLES TUPPHR BUILDING 

Present were: 

Dr. M. L. Prebble Department of Forestry 
Mr! H. W. Beall Department of Forestry 
Mr. W. W. Mair Department of Northern Affairs 

& National Resources 

Dr. J. L. Kaslc Fisheries Research Board 
Dr. A. L. Pritchard Department of Fisheries 

Dr. Jo J. Fettes Department of Forestry 
Dr. R. M« Belyea Department of Forestry 
Dr! C J. Kerswill Fisheries Research Board 
Mr. J. P. Cuerrier Department of Northern Affairs 

and National Resources 

Mr. £. W. Burridge Department of Fisheries 

The Committee met to continue appraisal 

of the results of experimental studies, 1958-1960, and 
to recommend the types of appraisal studies that might 
be carried out in 1961. It also considered proposals 
that should be advanced to the government of New 
Brunswick and Forest Protection Limited to safeguard 
fisheries and wildlife interests during the 1961 spray 

program. 

Experimental Studies 

Evidence as prepared by Mott and Fettes 

was re-examined. Consensus of the Committee was that 
the conclusions as outlined in the notes and appendices 
of the October 31 meeting were acceptable and there 
appears to be no justification for the continuation 
of' intensive investigation of DDT concentration-droplet 

density-budworm mortality relationships. 

Proposals for 1961 Spray Program 

Dr. Belyea discussed the tentative spray 

program for 1961 based on a map that had been prepared 
by Forest Protection Limited taking account of hazard 
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appraisal studies by the Forest Biology Laboratory in 

Fredericton. The hazard area was divided into two 

categories in the first of which spraying was considered 

to be justified by the New Brunswick Government on the 
basis of forest values. In this area, comprising ai 

about 1.8 million acres, spraying with 6.25^ DDT is 

proposed with certain areas, characterized by special 

hazard, to receive two applications if necessary. 

In the second category, general spraying was not con 

sidered by the New Brunswick Government to be justified 
owing to lesser forest values although certain parts 

of it might be proposed for experimental spraying. 
Mr. Beall pointed out that the Department of Forestry 
attached great importance to protection by spraying 

of the area containing the Acadia Forestry Experimental 
Station owing to the long-term research projects underway. 
Dr. Belyea indicated that the Acadia Station was included 
in the area of high hazard although falling in the 
second category of spraying. He believed that a 

request for inclusion of the Acadia Station in the spray 
program would be sympathetically received by Forest 

Protection Limited. This viewpoint had been trans 

mitted to the District Forest officer at FrederictODo 

Proposals for additional studies 

It was agreed that since spraying operations 
are to be carried out in 1961, studies of the effects 
of such spraying on fish populations would have to be con 
ducted. Dr.Kask insisted on the importance of establish 
ing more satisfactory long-term arrangements for appraising 
the effects of insecticides on fish populations if it 
appeared likely that forest spraying operations were to 

continue indefinitely. Although future spraying against 
the budworm in New Brunswick could not be forecast accurately, 
the forest entomologists agreed that forest spraying for 
insect control would probably continue in one part of Canada or another 
for as long as can be foreseen. The Committee therefore 
supported Dr. Kask's proposal that long-term studies of 

pesticide-fish inter-relationships be set up. Mr. Mair 
indicated that the Canadian Wildlife Service had made a 
small start toward the same objective in connection with 
wildlife. 

It was agreed that spray deposit assessment in New 

Brunswick in 1961 would have to be carried out by the 

Forest Biology Division to accompany the studies on 

fish populations and would also be an inherent part of 
budworm mortality studies on selected plots. 
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As a safeguard for the interpretation 
of results on the large operational area to be sprayed 
at 6.25% DDT in 1961, Dr. Prebble suggested that a sheeted 
area be sprayed at 12.5& DDT. After viewing the map it 
seemed that an area of 20-30,000 acres could be found 
free of streams carrying important fish populations. 
Dr. Belyea stressed the importance of accessibility 
so that the deposit density and budworm mortality 
studies could be carried out conveniently. The 
Committee agreed that such a recommendation should 
be made to Forest Protection Limited. 

Safeguards for 1961 Spray ProaramT 

The Committee agreed that arrangements 
should be made between.Fisheries and Forest Protection 
Limited for close liaison during the spray program 
to avoid contamination of streams where controls 
were being maintained by fisheries personnel. 
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DRR:EBC 

Forest Research Division 

Ottawa, December 20th, I960. 

Mr. H. D# Heaney, 

District Forest Officer, 

P.O. Box 428, 

Fredericton, R. B. 

Sir: 

Following the meeting of the Interdepartmental Committee 

on Forest Spraying Operations, Mr. Beall was advised by Mr. K.B. 

Brown, Deputy Minister of the Department of lands and Mines in New 

Brunswick, that he and Sir. Fleiger, Manager of Forest Protection 

Limited, have agreed to the extension of the 1961 spray program to 
include the Aeadia Forest Experiment Station, 

With reference to the last paragraph of your letter of 

December 8th, X am pleased to authorise you to request Mr, Fleiger 

to have the Aeadia Forest Experiment Station included in the area to 

be sprayed in 1961. Kindly forward a copy of your letter to Mr. Brown, 

Yours faithfully, 

4 
D. R. Redmond, 

Chief. 
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Suggested Madiffiaatlflna to ff.P.L. JBmnar Plan fog 1961 

1* Areas marked "1" and coloured ted should be included in Category 1. 

(a) Small area in southern York County (noted by Flieger as 
having "been left out of Bategosy 1 by acoident). 

(b) $w© areas west and northwest of Juniper. 3?hese areas 
are generally iaaaaessible and egg populations in I960 

could easily have been missed* they were not sprayed in 

Ifo*© and defoliation was heavy, Beoauae of their 

location on the northern boundary of tha infestation, 

they aheuld be included fes treatment ia Category 1 for 

6 

3* Area marked "2" and coloured red should logically be included in 

Category 1» or at least marked for special watshing in l?6l. In 

this area, egg sampling was limited in I960 and the heavy defoliation 
raoordad in l$4& could repreaont fairly heavy residual budvora 

populations, rather than only a result of late spraying* 

3« She extension of Category I into Gamp fagetewn area (area marked "3" 
and coloured green) and at the sama time the exclusion of the area 
around Aoodia (area marked *¥* and oolourad sad) do not seem logical, 
flhere is limited forest and gonarally lew hazard at Oagatown, while 

egg numbers and hazard in area n¥* were high* 

km 'She two small spots (marked "$" and ooloured red) weat of Chatham 
represent two small areas of heavy defoliation noted beyond the 

northeam. boundary of the I960 apray* Those, because of their 
location, should be considered for inclusion in Category 1, aubjeot 

to ground or aerial inspection in early 

The two fairly large areaa marked M6" and ooloursd ^een are blocks 

of low hazard that might be considered for exclusion from Category 1. 

R. H. Belyea 

Forest Biology laboratory 

Frederioton, N.B. 

Deoomber 5, I960 
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CANADA 

DEPARTMENT OF FORESTRY 

9 

Forestry Operations Division Marltimes District 

P. 0. Box 4281, 
Frederic ton, N. B. 

December 20, 1960. 

Mr. H. W. Beall, 

Chief, Forestry Operations Div., 
Department of Forestry, 

Ottawa, Ontario. 

Sir: 

This will acknowledge your letter of 
December 15 concerning forest insect spraying at 
Camp Gagetown. 

When the Army was first advised of 
Mr, Mott's survey this summer, the matter was 
referred by them to their Headquarters and 
apparently was sent on to Eastern Command with 
the request that money "be found to spray the area 
More recently, and as mentioned in my letter of 
December 12, Mr. Boynton ^1 said Mr. Davis) 
saw the military authorities at the Camp again 
and when informed the small area in the northwest 

j portion of the Camp was in the spray program 
// they seemed quite satisfied that no further areas 
// be sprayed. I do not know if the Camp authorities 
(( have made any further communications to Area 

Headquarters or to Central Command. 

Yours faithfully, 

District Forest Offitfer. 
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January 259 
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PROGRESS REPORT 

PESTICIDE POISONING IN HEW BRUNSWICK WOODCOCK 

Bruce S. Wright 

A reduced reproductive rate in woodcock (Philohela minor) in the DDT sprayed 

area of northern New Brunswick has already been reported (Wright, I960). A sample 

of k birds has now been analysed by the Section of Chemical, Physiological, and 

Pesticide-Wildlife Studies of the US Fish & Wildlife Service. They were taken in 

the Tobique valley in the spray zone between September 1? - 2$, 19&>* Two of the 

k contained DDT in amounts of 2.U and 0.6 mcc/c, showing that this poison is 

carried by the bird* during the fall season when they are used as human food. 

A further and more serious case of pesticide poisoning in woodcock is to be 

reported for the chemical heptachlor. Ten specimens collected in May and June in 

central New Brunswick contained an average of 0.18 ppm heptachlor epoxide. It 

was assumed that it was acquired by the birds on their winter range in the southern 

States where the chemical is widely used for fire ant eradication. However the 

results of the analysis of 16 specimens collected between August 25 - Septemtef 26, 

19$9, in five widely scattered locations in New Brunswick showed that 10, or 62%, 

were infected with heptachlor epoxide in amounts ranging from 0 - h.3 mcc/c. The 

upper limit is the highest ever recorded from a wild woodcock, and it is highly 

significant that this bird was an immature. Four of 7 immature birds collected 

contained the poison. 
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The age and sex class most heavily infected were the adult females, and it 

is not known if this chemical can be passed from the hen to the egg. the other 

possibility is that the young birds are acquiring the chemical from a local 

source. Heptachlor is used in New Brunswick in two ways. It is spread on sweet 

turnip fields as a dust to control wire worms at the time of planting in late May 

and early June, and later in the season it is usled as a spray on the foliage of 

carrots and strawberries* The size and extent of the areas so treated are at 

present unknown, but they are a very small.;proportion of the habitat. If these 

areas are the source of the infestation it indicates a woodcock feeding habit 

that has not been observed here, 

Wherever the poison is coming from it is present in New Brunswick woodcock 

at an average rate of 1.$ mcc/c in the fall when these birds are extensively used 

as human food. The Tolerance Level for this chemical in human food in the United 

States is Zero# 

Future Plans 

1# To determine the amount and distribution of heptachlor used in agriculture 

in New Brunswick. 

2. To test the possibility that the poison is being passed from hen to chick by 

analysis of a small number of hens and their eggs, and a small number of hens 

and chicks. 

References 

Wright, Bruce S. I960. Woodcock reproduction in DDT-sprayed areas of New 

Brunswick. J. Wildl. agmt. Zk (M, October I960, pp 



HBPTACHLOR INFECTED WOODCOCK FAIL 1959 

16 specimens 

62% infected 

Range of infection 0-4.3 mcc/c heptachlor epoxide 

Average infection 1.5 mcc/c " " 

Adult females most heavily infected 

\ 
Plaster #ock 

1/3.7 

No. Birds analysed / average infection mcc/c 

Immature bird infected , 

I 
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WOODCOCK REPRODUCTION IN DDT-SPRAYED AREAS OF NEW BRUNSWICK 

Bruce S. Wright 

Northeastern Wildlife Station, University of New Brunswick, Fredericton, New Brunswick 

Chlorinated hydrocarbon pesticides (and some 
others) have a drastic effect on the reproduction of 
quail and pheasants under laboratory conditions 
(DeWitt, 1955, 1956; DeWitt, et al, 1955). Even 
minute quantities in the diet of adult birds reduced 
the number of chicks produced, and increased per 
centages of crippled and defective chicks. Young 

birds from these experimental groups were highly 
susceptible to the test compounds, and few, if any, 

survived when fed at levels which permitted sur 
vival of chicks from normal (undosed) parents. 

This paper presents observations on the propor 

tion of young woodcock (Philohela minor) in sam 

ples taken from sprayed and unsprayed areas of 
New Brunswick which indicate that similar toxic 

effects may have been caused in woodcock by the 
continued spraying of breeding grounds with DDT 

for spruce budworm control. 

The sample birds were collected by cooperators 

and staff of the Northeastern Wildlife Station. Sex 

and age determinations of the 1959 birds were 

made by the Section of Population and Distribution 

Studies of the Bureau of Sport Fisheries and Wild 
life of the U.S. Fish and Wildlife Service. Most of 
the collecting was done in the Tobique Valley, but 
birds were collected as opportunity afforded in all 
parts of the sprayed zone. This area covers the 
greater part of New Brunswick north of the Mira-

michi River. 

Spray Program 

The New Brunswick, spruce budworm control 
program has been described in detail by Webb 
(1959). The spray program and the schedule of 
woodcock collecting are shown in Tables 1 and 2. 

The dosage used was usually Vz 1b. of DDT per 
acre, but some areas received 1 lb. of DDT per acre 
in the first year of the operation. The whole area 
was sprayed once, but most of it was resprayed from 

one to five times from 1952 through 1958. 

Woodcock Sample . 

A total of 105 woodcock were collected in the 

sprayed area, and 660 were collected in the 
unsprayed areas in the period 1953 through 1958. 
All birds were collected between September 20 and 
November 4. They were aged by primary wear fol 
lowing Sheldon, et al. (1958), and sexed by primary 

width following Greeley (1953). 

Results 

The proportion of young in the fall bag is shown 

in Table 2. The statistical significance of these 

results was tested by the chi-square test (Snedecor, 
1956). The results showed a highly significant dif-

Table 1.—Spbay Program for Sprcce Budworm 

Control in New Brunswick 

Area Sprayed or Resprayed 

Year (square miles) 

1952 300 
1953 2,800 

1954 1.800 

1955 1.800 
1958 3,100 

1957 8,100 

1958 4,100 

Total 22,000 
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Table 2.—Co.mpahi.son of Younr Woopcock in the 

I'ai.i. Bacs is the Sprayed and Unsprayed Aheas ok New 

Brunswick 

4 Since spraying took place in June 1953 after the hatch 

was off, this year can be tnkcn as unsprayed for purposes of 

comparison. 

ference between sprayed and unsprayed areas in 

1958 after the area had been sprayed or resprayed 

up to five times. The totals of all years' spray on the 

ground also showed a highly significant difference 

between the sprayed and unsprayed areas. 

All data indicated a decrease in the proportion of 

young in the sprayed area. The decrease was of a 

highly significant level in both comparisons made 

with the total sample of the areas for which a rea 

sonably large sample of birds were available. The 

trend of every measurement was in the same direc 

tion. 

In 1959, 65 of 856 woodcock collected were from 

the spray zone as it is the least hunted and most 

inaccessible. The remainder came from unsprayed 

areas to the south and southwest. No spraying was 

done in 1959, so that the area represented the con 

dition 1 year after spraying and respraying for 6 

years had ceased. 

Table 3 compares the proportion of young in the 

fall bag in and out of the spray zone in 1959 with 

conditions in 1958, the last year of spraying. In 

1958 there was only 20 percent young in the 

sprayed area. In 1959, a year after spraying ceased, 

there was 49 percent young in this area. This is an 

increase of 145 percent in a year when young in two 

unsprayed control areas increased only 31 and 33 

percent respectively. This difference suggests that 

breeding success may have been materially affected 

Table 3.—Comparison or Young Woodcock in the 

Fall Bags fhom the Sprayed and Unsprayed Areas of 

New Brunswick. 1958-59 

by the successive sprayings the area had been sub 

jected to, and as the 49 percent young in the 

sprayed area was still below the 59 percent and 64 

percent in the unsprayed areas that year, it indi 

cates that the sprayed area had not completely 

recovered from spray effects in one year. 

Discussion 

This note describes observations of the proportion 

of young birds in a sample.of the population, but 

does not represent a systematic determination of 

the effect of pesticides upon the reproduction of 

woodcock. It does not establish that these differ 

ences are typical of the populations, or that they are 

attributable to effects of the pesticide. It reports a 

phenomenon that has occurred and has been meas 

ured by tlie only method available. The 1960 plans 

for the budworm spray call for an additional 2M> 

million acres of the much more accessible central 

zone to be sprayed. This zone contains a much 

higher density of breeding woodcock than the 

northern zone, and it is heavily hunted. The study 

will be continued in this area. 

In 1959, a further complication was added. A 

sample of 10 woodcock collected in New Brunswick 

in June was analyzed by the Section of Chemical, 

Physiological, and Pesticide-Wildlife Studies of the 

U.S. Fish and Wildlife Service. They were found 

to contain 0.18 p.p.m. of heptachlor epoxide, prov 

ing that they had been exposed to heptachlor during 

their stay on the winter range. This was presumably 

the heptachlor application of the U.S. Department 

of Agriculture's fire ant eradication program in the 

southeastern states where banding returns show 

birds from this region winter. Thus New Brunswick 

woodcock are now shown to be exposed to pesticide 

poisoning at both ends of their migratory range. 
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INVESTIGATIONS OF THE EFFECTS OF Bacillus thuringiensis ON MAMHA.LS 

By G.R.. Corlett 

Abstract 

"Thuricide", the new live insecticide "based on the viable 

spores of the micro-organism Bacillus thuringiensis Berliner is non-

toxic for warm-blooded animals.~ This characteristic has been 
established in a series of tests, indicating that "Thuricide can 
be used on agricultural crops as protection against leaf-eating 

insects without harm to mammals. 

Introduction 

"Thuricide11 is a live biological insect control agent. The 

active principle is live spores of the micro-organism Bacillus 

thuringiensis, a bacterium" first isolated in 1911 by Berliner from 
diseased larvae of the Mediterranean flour moth (2) . 

Bacillus thuringiensis and some vicinal species catabolize 

a protein-like substance found in crystal form in the cultures. The 

ingestion of this substance causes paralysis and death in larvae of 

Lepidoptera (1, 2, 5). 

"Thuricide11 has been used initially against leaf-eating 

insects. In Ontario and New Brunswick, "Thuricide" has been used in 
trials against spruce budworm and the hemlock looper with encouraging 

results (5)• 

"Thuricide" is unique in that it is a fatal, quick-acting 

disease for susceptible insects and yet is non-toxic for man, other 

mammals, birds, and fish** 

"" ^ In a recent internal mimeographed report from the Fisheries 

Research Board of Canada Biological Station, Nanaimo, B.C., dated 
October i960, tests conducted in fresh water against young coho salmon 

(Oncorhynchus kisutch) averaging 5 cm. in length led to the following 
conclusion: "Although the Thuricide preparation is concluded to 

be toxic, its potency appears to be much lower as a piscicide than 

the "standard" material in use, DDT. Comparable 48-hour median 
tolerance limits of DDT- and Thuricide-oil preparations have been 

estimated at 0.08 mg/L. respectively. A promising departure from 

the high order of toxicity of DDT is indicated on the basis of these 

findings." 



Experimental 

The toxicological studies on "Thuricide" were as follows: 

(1) Investigation of the concentration of live bacteria in 

"Thuricide". 

(2) Estimation of virulence of ^Thuricide". 

(a) Oral administration...of (i) a saline suspension of 
x ; "Thuricide". 

(ii) an emulsion of "Thuricide11 
in furnace oil. 

(b) Oral administration of a broth culture of "Thuricide" 

(>) Investigation of virulence increase by the "passage" 
method. 

(l) Investigation of the concentration of live .bacteria in "Thuricide'1. 

The "Thuricide" concentrate (Bioferrorsample SO-69) used 
in these tests contained approximately 45 x 1(T viable spores of 
Bacillus thuringiensis Berliner per gram. In addition to the active 
spores, the product contained a diatomeaceous earth filler. 

The spore count was determined by a plating method. 
"Thuricide" was diluted in saline (O.85#) to the following concen 

trations: 

1:100; 1:1,000; 1:10,000; 1:100,000; 1:1,000,000; 
1:10,000,000. One ml. of each dilution was inoculated 
into'two petri dishes and nutrient agar added. The 
plates were incubated at room temperature for 40 hours. 

The number of colonies were counted, corrections made 
for the dilution factor, and the results averaged. 

(2) Estimation of virulence of "Thuricide". 

(a) (i) Ingestion of a 24^ saline suspension of "Thuricide". 

A 24^ suspension of "Thuricide" in saline (0.85^) was 
made with carbomethoxyl cellulose (l#) added as support. 

The suspension .(dosage: 1 ec. per 100 grams body weight) 
was administered" daily for one week to: 

10 male white rats (l60 - 180 grams), 
10 male guinea pigs (300 - 350 grams, 
at least 5 days after weaning), 
10 male white mice (17 - 20 grams). 



Saline alone was administered to as many rats, guinea 

pigs, and mice serving as controls. 

The suspension was placed directly in the stomach by means 

of a syringe fitted with a ball-tipped feeding needle. 

The animals were weighed dail^ and observed for fifteen 

days following the last administration ,***" 

No fatalities of mice, rats, or guinea pigs occurred due to 

"Thuricide" toxicity nor were any $%tward signs of toxicity observed. 
The animals remained healthy and continued to increase in body weight. 

Gross examination of tissues revealed no differences from the 

control groups. Bacteriological examinations of heart, blood, and 

liver on' nutrient agar were negative. 

(a) (ii) Ingestion of a 23.8$ oil smulsion of "Thuricide11. 

Since in the field "Thuricide" is applied in an emulsion 

of furnace oil, it was decided to ascertain whether or not the oil 

would increase the toxicity of the organism. An emulsion of 

23.8$ "Thuricide" in furnace oil was prepared (3). The "Thuricide" 
emulsion was placed directly in the stomach by means of a syringe 

with a ball-tipped feeding needle. The emulsion was administered 

at the dose of 1 cc. per 100 grams body weight, to: 

10 male white rats (24-0 - 278 grams), 
10 male guinea pigs (270*425 grams, at 
least 5 days after weaning). 

Here again the same number of animals, receiving only 

furnace oil, served as controls. 

The animals were weighed at regular intervals and 

observed for fifteen days following the last administration. 

Both experimental and control animals became very ill 

with vomiting and loss of appetite after one feeding. One rat of 

the experimental group died 24 hours after the first feeding. 

Gross examination of tissues revealed that the stomach and intestines 

were extensively ulcerated. Control animals exhibited the same 

lesions on examination. Due to the very weakened. conditfcipn of the 

animals, the administration of the emulsion was discontinued after 

one day. Six days later the remaining rats began to gain weight. 

Gross examination of t3Tsf&US3 after- fifteen days revealed that the rats 
(experimental and control groups) had completely recovered from the 
effects of the oil - the tissues were healthy and no different from 

those of animals which were not given an emulsion. 

"* (Because of initial poor technique, five guinea pigs died 

due to trauma and esophageal puncture. The test was repeated on a 

second group.) 
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The administration of the emulsion to the guinea pig 

group was discontinued after the second day. However, all the 
guinea pigs (experimental and control groups) died within seven days 
of the first administration. Gross examination of the tissues 

revealed that the stomach and intestines were extensively ulcerated. 

Since both experimental and control animals exhibited the 

same symptoms (vomiting, progressive loss of weight, and extensive 
ulceration of the digestive tract), the effect must have been due 
to the furnace oil and not the "Thuricide11 contained in the emulsion. 

(b) Ingestion of a broth culture of "Thuricide". 

A nutrient broth was inoculated with "Thuricide11 and 
incubated for approximately 96 hours at room temperature, then 
checked for total sporulation. After it had been determined that 
sporulation was completed, a 96-hour broth culture was administered 
daily (dosage: 1 cc. per 100 grams body weight) for one week, to: 

10 male white rats (160 - 190 grams) 
10 male guinea pigs (335 - 4l6 grams, 5 days 

after weaning), . 
10 male white mice (17 - 20 grams), 
and to an equal number of rats, guinea 

pigs, and mice receiving only the broth. 

The dosage was placed directly in the stomach by means of a 
syringe fitted with a ball-tipped feeding needle. The animals were 

weighed regularly and observed for fifteen days after the last 

administration. 

The animals showed no outward signs of toxicity and continued 
to increase in body weight. Gross examination of tissues revealed np 
differences from the control groups. Bacteriological examinations of 
heart, blood, and liver on nutrient agar were negative. 

H 11 

(3) Investigation of virulence .increase by the passage method. 

Ten male white rats were injected intraperitoneally 

1 ml. of a broth culture of "Thuricide" which had been incubated at 
room"temperature for 72 hours. After 24 hours, each rat was injected 
intraperitoneally with 2 ml. of sterile broth, and 1 ml. of the 
drainage fluid was withdrawn from each rat. The withdrawn fluid was 
pooled, and each rat of a new group was injected intraperitoneally^ 
with 1 ml. This procedure was repeated on a third, fourth, and fifth 
group of ten rats each. The animals were observed for one week after 

the inoculation of the fifth group. 

This investigation was repeated on five groups of five male 

guinea pigs each, and five groups of five male white mice each. 



No fatalities occurred due to "Thuricide" toxicity nor were 
any outward signs of toxicity observed. Gross examination of tissues 
revealed-no differences from .the!.control groups (-same -number of 
animals receiving only the vehicle). Bacteriological examinations 

of heart, "blood, and liver were negative. 

Of the rats, three control animals of the second control 
group and four control animals of the third control group died 
several days after inoculation. Gross tissue examination revealed 
severe irritation of the peritoneum, possibly resulting from the 

injection puncture. 

During these investigations the /anlmaTs were caged 

individually, fed a standard laboratory diet and water ad libitum. 

Conclusions 

The tests which have been described above indicate that 

the microbial insecticide "Thuricide11 and its active principle 
Bacillus thuringiensis Berliner are harmless for warm-blooded animals. 

In addition, the harmlessness of "Thuricide" to humans, 
other animals, beneficial insects, and fish (see footnote on page 1) 
h#s been indicated in other laboratories in Canada and the United 

States (3, 6). 

Oral toxicity tests have been conducted on wild pheasants, 
and the results indicated that "Thuricide" was harmless to the birds. 

There have been no reports of toxicity of any kind to man, 

other mammals, birds, or beneficial insects since field application 

began in 1957 in the United States. 
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HOBEHBAStDBBH WILDLIFE STA3JIOH 
BH0CB $♦ WEIGHT 

DIEBCTOR 

Operated Cooperatively by the 

Wildlife Management Institute of Washington 

University of lew Brunswick, Frodarioton, 23 

February 7t 1961 

!3?O PHOflHBBSS HSPOBT OF DftQamber 20. I960 

POISONING IK HiSW BHOMSWIQK WOODCOCK 

Due to a misprint the units used for tha amount of 
Heptachlor %oxide present is shown aa laoc/o. This should 
read mcg/g - micrograms/gram. 

(sgd) B, 3. Wright 

B. S» Wright 

Dirootor 
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At the last mn%ixiQ n£ the ^pantaetal oaadttee o<jej 

it was indioated that oortaitt ai?ca» vlthla th* ppopeiw»4 aiaray area 

1961 naeaed t» rej^eaaat gavtiwalar faaaajrtt t>oeaua« of tfaa poi^isteacft 
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o tfer«* small aar©aa afewm in WLu«t «wpj?as«oitiHg reoomen^atioa drawn to tfer«* small aar©aa afewm in WLu«t «wpj?as«oitiHg re 

for oli#ht exteasioaa to tha west of thd op«ratiGaai aims 

£ believe it is the presant ̂ ntsatioa tHat ««dEi» miked in 
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impoaaible $0 oaaay out MologlQel •oafpliu^ aft«r tfea firat staying 
in any aufeatontial jpajpt of tit* toyyiteitoa ma«c«4 i^ irad> aortain 
faatuaree of ttiia propoeaX r»q.«ijr0 IWtor disottaaloa witb mw 

Pr«d»riot<m La^o*at«wy* If yen hav» ai^r ap««ial viow I would appreciate 
tham within the next veek or ao o«ftous* 1 Stag** to bo ia toaoh with 
Br« Bolyaa aM otbar Baas&ora of tiio S'wdapioton #t©ff %gr late ?obruaiy 
or early llh 



m M. -

m 
of ̂ oa» $ tout 



HWB/mes 

Dr. M.L. Prebble 

J4-M1 

Thank you for year memorandum af February lOfeh 
on the above subject. 

2, I have no particular comment to sake on the 
latest naap received from Br, Belyea. 

H.W.B. 
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BRITISH COLUMBIA LOGGERS* ASSOCIATION 
( INCOP.PORATED)-

ROOM 401-550 BURRARD STREET 

VANCOUVER 1# B.C. 

Circular No,61-63 

April 13,1961 

To Members, 

Pest Control Committee 

Re; Kltimat Project 

We wish to refer to the minutes of the meeting 
of the Pest Control Committee held on March 22nd,1961. 

As suggested we asked the Forest Service and 
whether or Sot they wished the Pest Control Committee 

^^oceeedhwithrtS°iS worL In reply ^^^33 pressed 
his appreciation of the work done by this Committee, The 
Forest Service feels, however, that since 70% of the timber 
SfeSed bllongs to the Crown, the B.C.Forest Service will 
handle this spray project. 

In answer to Mr.Forse's letter we have written 
to Victoria and asked that our Pest Control Committee be 
kept informed of further developments so that immediate 
steps may be taken if the infestation should spread to our 

Members* timber. 

AFB:gh 

A.F.Douglas 

Secretary-Manager 



/-f- o-

BRITISH COLUMBIA LOGGERS'ASSOCIATION 
(INCORPORATED)-

ROOM 401 • 550 BURRARO STREET 

VANCOUVER 1, B.C. 

PRESET: 

XITIMAT PROJECT: 

FINANCIAL 

COMMITMENTS! 

OWNERSHIP: 

Minutes of the meeting of the Pest Control 
Committee held on, Wednesday, March 22nd, 19-61, 
at 11:00 a.m. in the Board Room - 550 Burrard 
Street, Vancouver* 

Mr.G.Marples, Chairman. 

Messrs* Bonney, Cameron, Hepher, Jackson, 
Kinghorn, McGhee, Richmond and the 

Secretary. 

The Chairman had called this meeting for the 
purpose of discussing the Kitimat Saddle-Backed 
Looper Project, and to determine the responsi 
bilities of all parties concerned. 

Up to this time the infestation is confined to 
timbered land owned by the Crown and the 
Aluminium Company of Canada. Member companies' 
holdings are not yet affected, but in spring the 
infestation could spread to the surrounding 
timber. It was, therefore, felt that the Pest 
Control Committee should handle this project* 

The Chairman pointed out that since it is not 
possible to obtain a helicopter on short notice, 
it will be necessary to plan the project well 
ahead of time. 

He suggested that the Government as well as 
ALCAN, make firm commitments to reimburse the 
Association and authorize the B.C.L.A. in writing 
to proceed with the necessary preparations for 

this project, 

Mr.Bonney reported that of the ll^OOO acres of 
timberland infested, only 2,$00 acres or 1Q% of 
the land is owned by ALCAN. The timber on that 
land is Crown property, and Mr.Bonney therefore, 
felt that the Provincial Government should pay 
the cost for the protection of that timber. 

The Chairman pointed out that the ratio of equity 
should be determined by agreement between the 

Forest Service and ALCAH, and is not the respon 

sibility of this Association* 

Members also agreed on the principle that in any 

spray project the cost of spraying should be 
borne by the parties whose timber is affected, 



KITIMAT SURVEY: 

SPRAY PROJECT; 

PISH MORTALITY; 

-2-

and that parties owning timber in adjacent areas 

which are not infested could not be expected to 

contribute to the cost of the spray project. 

This principle would, of course, not apply to 
initial surveys conducted for the purpose of 
determining whether or not a reported infestation 

required coordinated action* Such surveys should 
be conducted on an Association basis and paid out 

of Association funds. 

As regards to the situation in the Kitimat area, 

Mr,Kinghorn reported that the Federal Forestry 
Biological Department will have a three man crew 

in the Kitimat area to observe the developments. 

In the first week of May, a check will be made on 
the pupae population, followed by a study of the 
moth flight in order to determine the spread of 
the infestation* The cost of this survey will be 
borne by the Federal Government, The survey will 
require a few hours flying time, and Mr.Bonney 
reported that one of ALCAlPs helicopters will be 

available for the purpose. Total cost of flying 
time and incidentals is not expected to exceed 
$5>00 for each participating party. 

It was agreed that the first week of June appears 

to be the best time for spraying, as the insect 

is then in the most vulnerable stage* 

The total cost of the, pro ject is estimated at 

$2.00 per acre. - *?' 

Mr, Jackson stated that the Fisheries Department 

will also have an observation crew in the area* 

The Department is deeply concerned about the 

spring salmon in the Kitimat River, particularly 

having regard to the heavy dosage of DDT which 
may be required to kill the saddle-backed looper. 

This insect feeds on the understory of the forest 
which makes it even more difficult to spray from 
the air. It would appear that the dosage 
necessary for this project would be \ lb, of DDT 
per acre. This could be applied in a solution of 
one gallon per acre containing i 1b. of DDT or in 
a solution of 2 gallons per aore, each containing 

| 1b. of DDT, 

It was felt that a helicopter provides better 

control of the spray and should be used over 
areas bordering streams* Alternatively, it may 

prove necessary to leave a swath of a? mile 



RESOLUTION: 

AMBROSIA SPRAY 
PROJECT; 

-3-

along the streams unsprayed to prevent fish 

mortality* 

It was then resolved that the Secretary be 
instructed to write to the Chief Forester and to 

the Aluminium Company of Canada, asking for firm 
commitments of each party's responsibility and a 
written authorization for the B.C.L.A* to proceed 
with the project. 

Mr.Richmond reported that the various contracts 

between participating parties, Okanagan Helicop 
ters and the Association have been completed. 
The necessary chemicals k&vebeen ordered and are 
expected to be delivered at the various destina 

tions during the week of March 27th, It is 
expected that the actual spray project will 
soramoiHse oft April 3rd, The Fisheries I>o|)artoent 
«111 provide skin divers to observe results of 

the spray on fish. 

The meeting then adjourned* 

Chairman, 
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726-1-1 

DEPARTMENT OP FISHERIES 

Maritimes Area 

Office of the Area Director 

Halifax, N#S. 

April 25, 1961 

Dr» M# L» Prebble, 

Chairman, Interdepartmental Committee, 

Forest Spraying, 

Department of Forestry, 

Ottawa, Ontario. 

Dear Dr. Prebble: 

Enclosed herewith is a sample copy of the 1961 New 

Brunswick spray map. Attached to the map you will see arrows 

indicating Fish Hatchery and Rearing Pond sites as well as one 

area in which the Fisheries Research Board operates an 

experimental program. 

In accordance with a decision reached at the Interdepartmental 

level, a map indicating areas which Fisheries and Research Board 

people wish to have exempted from spraying, will be sent to those 

concerned. Before this is to be done, however, it was felt that 

the map should have the approval of the Committee Chairman. When 

the necessary approbation is received, copies of the map will be 

sent to the following: 

1. Mr. D. G. Mott 

2. Mr. B. W. Flieger 

3. Coordinator at Taxis Airstrip. 

The map which will be sent to Mr. Mott will contain 

some additional information, ^he locations of sites where caged 

fish tests are to be held in I96I will also be shown0 

You may retain the enclosed map if you so desire. Further 

distributions will be delayed, however, pending advice from you. 



- 2 -

Your comments and/or approval will "be greatly appreciated. 

Tours very truly, 

(Sgd) H. B, Edwards 

for Chief, Fish Culture Branch 

Maritimes Area. 



14-0-31 
Administration Branch 

HWB/BB 

OTTAWA, April 26, 1961. 

Dr. J.L. Kask, 

Chairman, 

Fisheries Research Board, 

Sir Charles Tupper Building, 

Ottawa, Ontario. 

Bear Dr. Kask: 

In accordance with ytftir request at yesterday's meta*g, 
I enclose herewith a chart shop** the main offaalaatiojial structure 

of the Department of Forestry, 

Yours very truly, 

H.U. Beall, 

Director* 



MEMORANDUM • government of Canada 

TO : -FILE YOUR FILE No: 

FROM : H.W. Beall OUR FILE No: 

subject: spraying for Mosquito Control - Camp Gagetown date: April 26/61 

Dro H, Hurtig of the Research Branch, Department 

of Agriculture, said at a meeting of the Interdepartmental 

Committee on Forest Spraying Operations on April 25th that 
the R.C.A.F* has done small spraying operations with 

Dakota aircraft, in the vicinity of the main army head 
quarters at Camp Gagetown, for several yearso 

2. The usual dosage is 1 lb» per acre, and time of 

application about May 15th. It is expected that about 10 
square miles will be done in 1961. 

3» Further information re mosquito control spraying 
on military areas may be obtained from Mr0 A,B, Windmill, 
Surgeon-General's Office, N.D.H.Q., Ottawa* 

H.W.B. 

CGSB Standard 6-GP-22; PP&S Cat. Mo. 3590 
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CANADA 

DEPARTMENT OF FORESTRY 

p. o. box k2*$ 905680 
Fredericton, N. B. 

May 1, 1961. 

Mr. H. W. Be all, 
Director, Administration Branch, 

Department of Forestry, 

Ottawa, Ontario. 

Sir: 

In response to your letter of April 26, 
I asked Mr. Doyle to get as much information as 
he could and he has prepared the enclosed memo. 

I believe that if the area in question 

were in any other part of the Province, spraying 

would not be recommended. We will attempt to 

have more information for you later, as Intimated 
in Mr. Doyle's memo. 

Yours faithfully, 

H. D. Heaney, 

District Forest Officer. 

End. 



May 1, 1961 

Memo to H. P. Heaney. District Forest Officer 

Re: Mr. H. W. Beall's April 26, 1961 letter, 
file lfr-0-11 

I obtained the following information relative to the 

deletion of the north part of the Gamp Gagetown area from the 

aerial spraying map. Mr. Boynton hopes to obtain further 

details from Army authorities and Mr. Mott or I will discuss the 

matter with Mr. B. W. Plieger when he is in Frederic ton again. 

Since I expect to be in Nova Scotia for the next few days, you 

may wish to let Mr. Beall know the situation at present. 

Mr. Boynton believes that a separate spraying opera 
tion would not be Justified from the management point of view. 

However, if spraying is being done to the Camp G-agetown boundary, 

then he believes that spraying of the north corner would be a 

worthwhile precaution. 

Mr. Mott had just received a map showing the deletion 

of this area from the spray plan. Like Mr. Boynton he agrees 

that spraying is not justified from the management viewpoint. 

However, he explained that there are rather high egg populations 

in some of the screen areas between the artillery ranges. 

If these areas are not sprayed and there is much mortality, 

it could mean that a high fire hazard area would develop. 

Also, coalescence of these isolated spots could occur and 

in future years the facilities for spraying might not be 

available. Unofficially Mr. Mott believes that Forest 

Protection Limited may have made an arrangement with National 

Defence to spray a portion of the Gamp for black flies and 
mosquitoes in the course of aircraft oallbration being carried out 

from Bllssville airport. However, the timing of this operation 

would be too early to do the budworm much harm. 

While officials closer to the operation should make 

the recommendations, I believe that spraying will not take place 

in the north part of the Camp if the same yardstick is used 

to measure the need for spraying as is used elsewhere in 

the Province. 

E. N. Doyle. 
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RSHERIES RESEARCH BOARD OF CANADA 

(UNDER THE MINISTER OF FISHERIES) 

769-67-2 

Your file: 14-0-31 

OFFICE OF THE CHAIRMAN 

OTTAWA, CANADA 

May 4, 1961. 

9057.% 
lyMx. H.W. Beall, 
/ Department of Forestry, 

Administration Branch, 

Birks Building, 

Ottawa, Canada. 

Dear Mr. Beall,-

Many thanks for sending me an 

organizational chart of the Forestry Department. 

This is very useful. I shall watch you grow with 

interest. 

You/s iincerely, 

J.L. Kask, 

Chairman. 
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14-0-31 

CANADA 

DEPARTMENT OF FORESTRY 

P. 0. Box 428, 
Fredericton, N« B<> 

May 9 

905905 
Mr* H. We Beall, 

Director, 

Administration Branch, 

Department of Forestry, 

OTTAWA, Ontario. 

Sir: 

your 
letter of April 26, 1961 you refer to the 1961 

sr 
been forwarded to you to-day under separate cover. 

I have received no further information since my letter of 

May 1, 1961. 

Yours faithfully, 

•oj) 

Ho D. Heaney, 

District Forest Officer 



CANADA 

DEPARTMENT OF FORESTRY 

Forest Entomology and Pathology Branch 
Forest Entomology and Pathology Laboratory 

College BUI, Frederic*©!** 3« B, 

Director 

Forest Entomology & Pathology Branch 

Ottawa, Ont. 

Herewith a sap prepared % Mr. Mott from ona provided 

to Forest Protection £MU* showing tiie spraee bsdworm BSf aerial 
spraying plan for 1961 as ls$* out V apray blocka—only the 
outside boundarieB of the spray blocks ar« indicated* You will 
note that spray blocka In 1961 «iH be rectangular in ahape (for 
TBK aircraft) except in the Hartland area where old-atyle bOoekc 
(for Stearatan aircraft) will be used—if the block layout thia year 
is not dear to y«m# Br. Fettea «aa tadtog you up to date ©a £*• 
Incidentally, apray W&t&m dOTdSjgna*«d JSbf second treatment have 
bean established independently of the Initial apray blocks. 

the experimental apray blocko ave sttewat t© *&» oortheaat 
of the check area, the area between the blocks and the check being 
reserved for Dr. Fettes1 phogphnmlrion teata 

Eiohard «• Belyea 

ib Officer-iii-Gharg* 

Bnel. 

c.c. tt% H, 9. 
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CANADA 

DEPARTMENT OF FORESTRY 

905997 

P. 0. Box , 

Frederioton, N. B, 

May 11, 1961. 

Mr. H. W. Beall, 
Director, Administration Branch, 

Department of Forestry, 

Ottawa, Ontario. 

Sir: 

I am forwarding under separate cover 

a map showing the spruce budworm DDT aerial 
spraying plan for 19&L. Dr. Belyea supplied me 
with two copies of this map and requested that 

one be sent to you. 

Attached is a copy of Dr. Belyea1a 

letter which accompanied the map he sent to 

Dr. Prebble. 

Yours faithfully, 

H. D. Heaney, 

District Forest Officer, 

Att: 
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CANADA 

DEPARTMENT OF FORESTRY 

906105 

P. 0# Box l|-2g, 
Frederleton, N. B. 

May 15, 1961. 

Mr. H. W. Beall, 

Director, Administration Branch, 

Department of Forestry, 

Ottawa, Ontario. 

Sir: 

Please refer to my letter of May 1 

and the attached memo of Mr. Doyle. Further to 

this the deletion of the north end of Camp 

Gagetown from the 1961 proposed aerial spray area 
was discussed with Mr. B. W. Flieger of Forest 

Protection Limited. Mr. Flieger said that this 

area was deleted because officials of the Forest 

Entomology and Pathology Branch consider that 

spraying is unnecessary there at this time. 

Yours faithfully, 

H. D. Heafteyy 

District Forest Officer 



Forest BatoaoloffiT an* 

Sttbjeott SttMlij-bactai loapar infestation* 

to euppJlemant brt»f aad« at the last meeting 

this vlll let you know that our Victoria staff haw fsnmd evideaa* 
of only filifl^t ©tarwi»t«rln5 ioM?tali^r ef the loof»r papad In the 

Kitloat ares* Jtel»0 ooarly Kogr taotiia havo "been amergtag and 
laying ©sgp and tiw B#C» I'or^st Mn it saftUg ̂ laas to 8p3?ay 
about 10t500 awros of th» iafeatM a«a&« It is gw«%e4 tljat kalioopte* 

will Ija ttfiod foaf tha aerial appUoatisa aad 10tat tie B#2 f<asmdatioa 
Tae f I3»* j?ej? s&te applied at tfca rata of 2 gallons p«? aore* 

I am itt£©tt»& that aatujally aatisfaotoxy arapaagaaiflirts have 
cut aaions th» B*C»ffoirQat Swdba^i the Vaaeoavor offio« 

of the Fiah03d©a Bopartii»nt, aaA our ViotoriU Iiaijoratoaey, It is 
expeotsd that spraying should atari about June 23* 



CANADA 

DEPARTMENT OF FISHERIES 

OTTAWA 

FILE Nil. J7.Q2...1....1Q.....TT7 

e 

May 19, 1961. 

Mr, H. W. Beall, 

Director, 

Administration Branch, 

107 Sparks Street, 

Ottawa, Ontario. 

Dear Mr. Beall: 

Enclosed please find a copy of the notes from 

the April 25 meeting of the Interdepartmental Committee on Forest 

Spraying Operations, Also enclosed is a copy of Appendix I 

referred to in these notes. 

Yours very truly, 

E. W. Burridge, 

Chief, 

Fish Culture Development Branch, 

End, 



NOTES OF A MEETING OF THE INTERDEPARTMENTAL 
COMMITTEE ON FOREST SPRAYING OPERATIONS HELP 
IN THE SIR CHARLES TUPPER BUILDING, OTTAWA, 

ON APRIL 25, 1961, AT 3:30 PM, 

In attendance were:-

Dr. M. L. Prebble (Chairman) - Department of Forestry 
Mr. H. W. Beall - Department of Forestry 
Dr. J. J. Fettes - Department of Forestry 

Dr. H. Hurtig - Department of Agriculture 

Dr. J. L. Kask - Fisheries Research Board 

Mr. W, W. Mair - Canadian Wildlife Service 
Northern Affairs 

Mr. E. W. Burridge (Secretary) - Department of Fisheries 

Dr. Prebble introduced Dr. Hurtig to the meeting as a 
specialist in the insecticide field who is interested in the 
development of methods of reducing hazards to fish and wildlife. 

The Chairman referred to two earlier meetings held 
on February 23 and April 13-14 at which a plan was developed 
for the 1961 New Brunswick DDT spray program. Summaries of the 
discussions from the above meetings were circulated for the 
information of the Committee (copy attached as Appendix I) and 
during the meeting were reviewed by Drs, Fettes and Prebble. 

Dr. Fettes explained that two applications of .. 
DDT formulation were being applied in part of the 1961 project 
area because of forest characteristics, including considerable 
proportions of spruce and persistent budworm populations during 
recent years. It was stated that the first application would 
be limited to an £ to 10 day period due to location of the 
spray area which is in one or two climatic zones. Dr. Fettes 
indicated that the Chemical Control Section would not partic 
ipate in assessment of the DDT operational spray program apart 

from deposit assessment but would be involved in an experimental 
program to test the effectiveness of Phosphamidon in controlling 
budworm on balsam fir and spruce. The Frederieton laboratory 
would look after- studies of spray effectiveness in the 

operational project» 

Dr. Fettes referred to trials which are being set up 
to test the effectiveness of Decca Navigational Aid in forest 
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spray programs. The increase in the total cost of an entire 
program of the magnitude of the 1961 New Brunswick operation 
would be approximately $30,000,00, 

Dr. Prebble stated that aerial applications of Bacillus 
thuringiensis would be deferred until formulation problems 
have been overcome. If the difficulties are overcome by early 
summer of 1961, tests will be undertaken jointly by Chemical 
Control Section and Fredericton Forest Biology Laboratory, 

Dr. Fettes referred to fisheries studies proposed 

for the Molus River. He added that Mr. Hopewellrs work 
would be similar to that in previous years but would be con 
fined to one area. Dr. Fettes stated that assistants would 
be available this year and if analyses are completed by 
the end of the season, aid will not be required from the 

Fisheries Research Board. 

Mr. Beall expressed concern over the apparent omission 

of Camp Gagetown from the spray area. Dr. Hurtig indicated 
that this area is treated each year with DDT for mosquito 

control. 

In referring to the spray area map it was indicated 

that the cross hatched area near the red "check-area" will be 

used to test phosphamidon, 

A brief explanation of systemic insecticides was 

given. Dr. Fettes suggested that it would be desirable to 

have tolerance tests run on phosphamidon at the Pacific 
Biological Station, No aquatic studies are planned for the 
present field tests of this compound. 

The Chairman stated that the situation is unchanged 

from last fall at Kitimat in British Columbia where a saddle 
back looper infestation is apparent. Extensive studies are to 

be undertaken this spring to assess the need for control 

measures. If required, they will be carried out by the 

B. C. Forest Service, 

/Dr. Kask stated that studies of delayed fish mort 

alities related to DDT exposure, to be undertaken at the 
University of New Brunswick, will be supported financially 

by Fisheries Research Board, 

In reply to a question from Dr. Hurtig, Mr. Mair 

indica-bed that no study program on wildlife in DDT spray 

areas has been possible wi$h the Serviced present limited 
staff. He added.that low concentration spray formulations 
applied in the Marltimes would have little effect on wildlife. 

The meeting adjourned at 5:15 pm. 

E. W. Burridge, Secretary, 



APPENDIX 

I 

STATEMENT OF PLANS FOR AIRPLANE SPRAY EXPERIMENTS NBftf 
•BRUNSWICK 1961 FOR CONSIDERATION BY THE INTERDEPARTMEOTAL COMMITTEE 
BKUNbwiUN ivox ^ F0REST SPRAYING OPERATIONS 

1. 

The following plan was drawn up by members of the Forest Entomo-
loav and Pathology Branch at a meeting in Ottawa, February 23, 1961. 
A meetinq in Fredericton, April 13th and 14th, comprising representa 
tives of fisheries ResearchBoard, Forest Protection Limited, the De 
partment of Fisheries and the Forest Entomology and P^ol^?J^nCh' 
confirmed the plan and agreed on a number of details (see below): 

•BRIEF SUMMARY OF DISCUSSIONS IN OTTAWA, FEBRUARY 23, 1961 

Present at Discussions: M. L, Prebble 

J, J. Fettes 

D. G. Mott 

R. M. Belyea 

Operational Testing of Spray Concentrations and Timing with Respect 

(a) Experimental Spray Block Requirements 

•nil 
(i) Check block (no spray) Check block (no spy) 

Block sprayed once., with DDT formulation 

It 11 twice 

It was agreed that the above represented *^.f 
for these tests, and that further timing regimes with W 
lation might be added if resources prove sufficient to handle 

them adequately. 

(b) Population Assessments (on check and all spray blocks) 

(i 

(iv 
(v 

Pre-spray larval assessment 
Post first application larval assessment 

Post second " * 
Pupal assessment 

Egg mass • 

(c) Spray Deposit Assessment 

- in all sprayed blocks 

(d) Responsibility 

Forest Biology Laboratory, Fredericton, fully responsible fox 
tests; Chemical Control Section to assist in deposit assessment 
as mutually agreed on by field supervisors. 

2. Phospharaidon Testing, with Respect to Budworm Control on Balsam Fir 

(a) Experimental Spray Block Requirements 



() b 
1jszssssb^tttf, 
to single applications in 1 (a) above. 

Mote: These spray blocks need not be as large as those in 1 (a) above. 

(b) Population Assessments (on all spray blocks) 

(i) Pre-spray larval assessment 
(ii) Post-spray larval assessment 

(iii) Pupal assessment (possibly) 

(c) Deposit Assessment 

- in all sprayed blocks 

(d) Responsibility 

ss*asa;rsaffis.r?rMais 
as mutually agreed on by field supervisors 

3 no<;.ffa Navigational ftifi Testing 

i 
in New Brunswick, 

(a) Responsibility 

ment. 

fts of »rh«> Fate o* P^T in Water 

Indies of the mode of action and effects of DDT on aquatic 
fauna will continue in conjunction with Fisheries Research Board 

personnel. 

(a) Responsibility 

Chemical Control Section; Forest Biology Laboratory will assist 
in any way possible. 

5. Tly.lt^^ Testing 

Thuricide tests are decided on (if improvement in 

Laboratory, Fredericton. 



l.neral 

Forest Biology Laboratory will be making direct arrangements with Forest 
Protection Ltd. for 1, above; Chemical Control Section will be making 
similar direct arrangements for 2 and 3. Chemical Control Section will 

be making direct arrangements with Fisheries personnel for 4. No ar 
rangements being made for 5 until decision made on whether aerial tests 

warranted in 1961. 

Fredericton, N. B. 

February 27, 1961. Richard M. Belyea 

SUMMARY OF DISCUSSIONS IN FREDERICTON, APRIL 13th and 14th, ON 

EXPERIMENTAL AERIAL SPRAYING PROGRAM 1961 

Present at discussions? J.C. Kerswill, «£ishexies Research Board 
H. Edwards, Dept. ot Fisheries 
B. W. Flieger, Forest Protection Limited 

D.G. Mott, Forest Entomology & Pathology Br. 
R.M. Belyea, ■ • » 

J.J. Fettes, • • ■ 

Also present for specific points of discussion: 

F.G. Qurning and R.C. Clark. 

There was a general agreement on the experimental program as 

presented above, Mr. Flieger indicated that arrangements, for the neces 
sary aircraft service would be arranged through Wheeler Airways and 
Forest Protection Limited. The flying for all of the operation, with 
the exception of the Decca testing, would probably be from the Dumphy 

Airport. 

Under heading 2 of the program it was agreed that observation on 
the effect of Phosphamidon on balsam woolly aphid would be made under 
the direction of R.C. Clark. It was not felt that a full-scale popu 
lation check could be done within the present facilities but every 
attempt would be made to appraise the gross effects of Phosphamidon. 
If one of the Phosphamidon versus Budworm Plots could be located in 
an area in which balsam woolly aphid was active, no extra flying would 
be entailed. However, if it were to the convenience of Mr. Clark to 

have a portion of aphid-infested forest sprayed for his express pur 

poses, arrangements could be made. 

Under heading 3 of the program, it was suggested by Mr. Cuming 

that an area near Truro, N.S. would be suitable for the Decca naviga 
tional aid test and that he would confirm the area and arrange the 

necessary authority for its use. 

Under heading 4 of the program, it was agreed by all concerned 
that the Molus river watershed would be the most suitable for a** Istudy 
of the fate of DDT in water and its effects on aquatic fauna. $he 
watershed would be sprayed in an operational schedule and the Fisheries 
Research Board, Dr. Fred Ide and W,W. Hopewell would collaborate in the 
study. The final decision to use the Molus watershed will depend on Dr. 



iue but it is not likely that the location will be changed. 

Under heading 5, it has not been finally decided to test B 
thnrWensis in 1961.' The decision is pending an imPf^ement in ^ 
t'ation The formulation which was used m I960 had a tendency to floccu 
late 2nd resulted in clogging of apparatus and caused an uneven distri 
bution of Bacillusconcentration within the plots. The manufacturers 
t0 arlTcTiriintlY working on a new formulation which will be used 

in ftrtal lpray"esUng if it is completed and satisfactory in time. 

Negotiations have begun with Dr. Waldichuck of the Nanaimo 
Biological Station, Fisheries Research Board, to carry out tolerance 
tests of young salmon to Phosphamidon. The decision to vitiate the 
tests depends on whether or not the personnel at Nanaimo can add to 
its present program. 

The details of the program are being worked out by the persons 

involved. 

Ottawa, Ont., 

1961 Ja«es J- Fettes» 
Head, Chemical Control Section. 
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Administration Branch c^; ^ ̂ Prebble. 

26, 

Mr. H.D. Heaney, 

District Forest Officer, 

P.O. Box 428, 
Frederictoa, N.B. 

Sir: 

At a meeting of the Interdepartmental Gosmittee on Forest 
Spraying Operations held yesterday, the Begarteent of f^Mnnos had 
a map of the area planned for sprayiog in Mm ********* 1961, .which 
incorporated a number of changes from the last ffiap I had seen. The 
Acadia Forest Experiment Static and the MOlia* *-fJ*5« ̂  a* 
werTretained in the spray area, but the saall area «f iafestation at 
the nortniS o? tip £&mm.9iM* had previouaiy beeii incited in 
the program, has evidently been deleted. 

It was reported at the asetdJig that the Bepaa?^sni of Kational 
Defence is arranging a spraying operatioa $m aosquit© «*^**J** 
vicinity of the SS amgr camp, fossibly it ie considered that this 
will take care of the biadwora situation, or perhaps there have beea 
other develojanents of which m are aot smpe hare, trtsieh have resisted 
in this change in the program. 

In view of Dr. Be3yeafs letter feo yoa of Seceisber 7, I960, 
indicating that there were ewfcaia aareas ia t&e northern part of the 
camp that warranted atteofciflft'i* the 1#1 ̂ rogtarn, would you please 
look into this matter and aWUft whetfeer the staying program as now 
revised is considered adequate for pwposea ©f forest xaaaageiaeiit at 

Camp Gagetown. 

tows faithfully, 

H.W. Beall, 

Director. 
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CAHADA DJSPAKmm OF FOH1STKX 

Format Entomology and Pathology Braneh 
238 Sparks Street 

Ottawa, Ontario 

File, 7.9.14 *dy ?•!•*. 

HEHO TG» Dr. J. U Kaak 

Dr. A. L. Prlt 

Mr. W. W. Mair 

Dr. A, L. Prltehard , >y 

Mr. E» ff. Baall^ W ' 

The May-June, 1061 issue of our Bi«.Moatbly Progress 
Report contains a series of short articles on trials 
of a miorebial iaseotiside agaiast £&rm% iofoliator 
carried out in I860. I tbiaik tfa&sa artiol«sa isill be 
of interest to m^abers of tha oosaaitteo and five p 
of the Bi«Monthly Progress Report are attached for @aoh 

of the 

M* h* Prebble, 

MLP» RBH Bireotor* 



CANADA 

Vbt.17 
REPORT 

Number 3' 

BI-MONTHLY PROGRESS REPORT 

Published by Authority of the Horu Hmgk JotoFle^mmg, Minister 

TESTS OF A MICROBIAL INSECTICIDE AGAINST FOREST DEFOUATOKS 

During recent years, high toxicity of ̂ tal^ sp^re- $****££* SEKi 
i bacteria of the genus Baaltos to a gumber of le- ^^S? ^•.r^X^Virthtpria of the genus Bacillus to a numbe- _ 

tilS has heen demonstrated in laboratory experi-
merits Encouraging results have also been obtained in Held, 
trials utilizing commercial preparations of Bacillus tkunngiensis 
and related species, applied as water suspensions of low 
density but high volumes per acre against agricultural peste 

The non-toxicity to aquatic fauna and wildlife of Bacillus 
''microbialinsecticides'' would be an outetandmg advantage 
over the majority of chemical insecticides, m large aerial 
Control projects.against forest defoliators. One of the special 
problems in the aerial use of microbial ^^f™",*^ 
development of satisfactory formulations for high-density low-
volume application-over large forested areas. Adequate d*-
persal and residual life are interrelated problems of equal 
importance. 

As a continuation of the program sponsored by the Inter 
departmental Committee on Forest Spraying Operations to 
reduce hazard from, aerial spray projects to aquatic fauna and 
wildlife (see Bi-Mohthly Progress Report Vol. 16, no. 1, 196U), 
co-operative tests of Bacillus thunngiensis "microbial insecti 
cide" were undertaken in 1960 against the spruce budworm, 
Choristoneura iumijerana, and the black-headed budworm 
Acleris variana. The product tested was "Thuricide concentrate 
SO-75" containing 60 billion spores of Bacillus ihurm^nsis 
tier eram manufactured by the Bioferm Corporation of Wasco, 
California, and donated in sufficient quantities for aenat trials 
in eastern and western Canada. Dr. R. A. Fisher of tiie Bioferm 
Corporation collaborated on questions relating to formulation 
with representatives of the- Forest Entomology and^|W^!3 
Branch and participated in the field trials in New Brunswick 
aad British Columbia. Thanks are also, owing to forest 
Protection Limited and to the B.C. Loggers' Association- for 
providing the: spray aircraft for trials in New Brunswnek amd 
British/ Columbia respectively. _ 

The results of the I960 trials, summarized in; the- following 
oftJnloa while not demonstrating that B~ thwiv&iensjs: prepauai-
?2ns are at ptesLta^ acceptable substitute, for DDT sprays, 
iustify further study of the potential usefulness of ««k ««*«-
acations in the control of forest defoliators.—JVL. I*. 

Snray Formulation* ToxicUy,- Diagnosis, and B 
otoeieal Assay of Spray Deposit*-Limited studies ia 1959 
indicated that the. spruce, budworm and possibly the Mack-
headed budwgrm were susceptihle, under laboratory condBaoiw, 
to infection with highly purified preparations of a number 
of cwsfcaffiiferoua bacteria.. T&e deefeion to mchide commercial 
Sepamtiona ol BadMus: thwingzemis m the. 1360 ppeia^al 
field spray puopaia made- it necessa^r to dfflrelo|>> 
(ffi) foi- phasing: biotogicall^ active dispersions, of 
msectkiles in 2 a& veMde_ suitable foe use, m 
for diagnosing kfflfidi or moiabund- larvae, and «c> joir p 
ing a simple- bacteribfagical assay of the apray deposit.. 

Although a number ofi entomogenous' crystBlliffCTOuB strains 
are known, manufacturers have tended^ to rely almost exelu-
sively on the Mattes strain of B. timrmgwims as- » ****tor 
their^products which- are- referred to. im IShe Kteratoe-m J3X. 

a number of commerciat prepara6ions-- of Bit. were 
md these comprised: the sporesy crystals and 

Native debris- of the Matte together mth; fermentato 
soils and< various, extenders- such m cto toA«J *&& 
inert fiUers. After an extended series of teste ^product 
deemed most promisins for our purposes, vtaa Thuncide 
concentrate- S0-7r&" manulacteed b-y tibe- Biofera* Conpo 
and this; is! hereinafter referred- to-. as> Thuncide-. 

(a) Although, water suspensions; of B.t. are- easily pJemned 
and have' beeTwidely used, the onfer utenatim awaaiaWfl 
Seeming- its- compatibiBr with fue^ oil, suggested for- use 
in aeriai- sprays, was a. personal commumcatiQtt pmu a mem-
ber^of the T&JD.A. who stated that simple: masing. resulted 
nt an unmomismg viscous; tarry/ precipitate that rag* dog 
Lay nSesv It. wasi therefore decided to explore the suit-
Et f waterinoil emulsions A numb f l d 

toxic 

»u ».»■< — and the 
. iU thVaTslrolved state-; the 

jiiuo could adversely affect the yiabiMy 
• some compounds would' inhibit inge^* 
'winch acts only as a stomach- poison-; 

or Because oa uueaiu-ic phytotoxicity. The most promising, bl 
the. products tested were-members of the Tween-Spaa series, 
which are. widely used in the food and pharmaceutical indus 
tries as emulsifiers. By using a mixture of Tween 80 and Spim 
•80 stable emulsions of water in fuel oil were prepared wtoen 
were not markedly phytotoxic and would _ not inhibit ■ the 
feeding of budworrn larvae. Such preparations were tested 
periodically and there was no detectable decrease of toxicity 
after 7 days storage. Even after several months storage, tfce 
suspeuskins were still toxic and viable spores were still 

PreSThuricide as all other B.t. preparations,.is relatively bulk* 
and comprised principally of insolubles so that is does not 
lend itself to the preparations of high concentration-tow 
volume sprays. For practical reasons spray volume per acre 
in aerial applications should not exceed one or two gallons. 
The spray suspension should not be too concentrated m order 
to prevent clogging the nozzles of the aerial spray equipment. 
After a series of tests it was concluded that concentrations 
of 1-2 Ib. of Thuricide per gallon of fuel oil would be feasible. 
The method finally adopted to make the suspension was 
developed by the Bioferm Corporation and is as foltoWBi 
add 34 parts by weight of wetting agent no. 3 (mixture of 
Tween and Span) to 540 parts of no. 2 furnace oil and mix 
thoroughly;, add 195 parts Thuricide concentrate SO-75 and 
mrx thoroughly; mix with. 50 parts water. # ' . 

Suspensions prepared as above were, used m the New 
Brunswick tests arid it was found that the insecticide^ tended 
to aggregate into tiny clumps; In the British Columbia^ tests, 
the Tliurimde- concentrate was; modified further in> order to 
obviate this difficulty. .... • . ' .-, . 

When: small amounts- of Thuricide were incorporated in 
oil-water emulsions and tested in. the laboratory it was 
found that air-dried sprayed balsam fir buds were readily 
eaten- by IV- and V-instan spruce budworm larvae and that 
death, ensued within 72. hours. Preparations of Thuricide equal 
to 2 lb>. peir galion of oil emulsion were sprayed on. to single 
balsam; for bids, air-dried, aadv fed ta larvae which wene 
then reared. iadividuaUgr at 7O?E/4O% ES. After 6- hours 
there was- no- further- feeding or. frasa dropi moitewy was 
25% at 24 hours, 50% at 44 hours and 99% at 78 hours. 
These results, are typical for a number of similar experiments. 

In. another experiment a small number of larvae were 
allowed! to. ingest" measured amounts of Thuricide in water 
fiom. the tip of. a raicrosyriinge. It was found tha* as Etp? OT 
1 mocra-gram waa a, lethal', dbse. On this basis the ̂ °™°fen|'on^ 
dispeisroni o£ Thuricide over one acre would yield! at feast 
tSQ Tetiial doses, (and probablSr more)" per sq. in. or sprayed 
surface. In practice such-, a dispersioii could not be achieved 
beeause of droplet formation and the tendency of tree 
insecticide ta clump.. . . 

C&X Larvae wMck had ingested Thuncide eitiner on 
sprayed; budk or as a. droplet, of water suspension becainB 
sluggish, moribund, and ifcen displayed the blackened, soft 
appearance of B. tkuringiensia infection. When these ftulea 
larvae were- esaanmecf hi n^fosm as wholb body smears,. or 
a» preparaiabns of exudate ©Mailed by removing' an- abdomuml 
leg, enormxraff numbers' of tike1 vegefetive rods: of B. thwrmgir 
enszsr were seea. . 

Larvae wnich- Had ihgesfied' a droplet of a- sUBpeneionj of 
ThuribidB- m water- were dissected' at bonrlsr intervals and 
examined' on tW microscope1. M was- found tihat- at afoerat 6 
hours1 a few vegetative1 rods' could5 'be- seen ia ga# smieats, 
massive numbers- a* 1® hours; and before- 24 hours the 
organism could' be found in- Ijhe haemolympfc of moribund 
Ikrvaft TMff isr taken to- mdicater- tShttt the organism does-' not 
grow simply as- a saprophyte m kilted latvae, but is _ capable 

^SHSSISSi ES£^Srof—^^ 
95032-9 
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The characteristic appearance of B. fc/mrinpiensts-killed 
larvae and the presence of vegetative rods formed the basis 
of the diagnostic method. Briefly, dead larvae collected in the 
field were immersed in a quaternary ammonium' disinfectant 
■(:Hyamine). for one minute to surface-cleanse the _ cadaver, 
rinsed in distilled water, and then macerated on a microscope 
iislide in a drop of 3% nigrosin. The dried smears were ex-
'amined on the microscope and the presence of vegetative 
rods of B. thuringiensis was taken as presumptive evidence 
of infection. 

(c) In laboratory tests, suspensions of Thuricide in oil-
water emulsion "were sprayed on to the surface of petri plates 
■containing sterile Difco nutrient agar, and incubated at 30" C. 
In 18 hours, characteristic colonies of B. thuringiensis were 
visible indicating that the oil' did not inhibit germination £>f 
the:"spores or-multiplication of the vegetative rods.; In the 
field test, disposable sterile plastic petri plates containing 
■Difco nutrient agar were placed 12 inches above ground on 
«nall wooden platforms throughout the area to be sprayed 
jand uncovered ■ immediately prior to the application of the 
spray. Soon afterwards the lids were replaced, the plates 
removed to the laboratory for incubation and when the 
characteristic colonies were visible, they were counted. Areas 
.:of high and low spray density were thus indicated, and foliage 
samples were taken in the same areas and analysed by staff of 
the Bioferm Corporation.—T. A. Angus, A. M. Heimpel, 
R. A. Fisher. 

Aerial Spraying of Thuricide Against the Spruce Bud-
worm in New Brunswick.—Two formulations of Thuricide, 
2 pounds in 1 Ui>. gallon of furnace oil with an emulsifier, 
and 2 pounds in 1 U.S. gallon of water, were applied at 1 
.gallon per acre on two 30-acre plots of spruce budworm-
infested balsam fir. Three types of check plots were employed: 
(a) sprayed with 12^ per cent DDT in oil at 1 gal-Ion per acre; 
(b) sprayed with oil alone at the same dosage; and (c) 
untreated. A Stearman biplane fitted with boom and nozzles 
was used in the trials. The spray system waa flushed with oil 
and with water and detergent before application of the 
different formulations. 

Spray deposit and insect populations were measured at 
'intervals along two lines at right angles to flight direction in 
each plot. Deposit was assessed as the number of bacterial 
colonies per 85 mm. diameter petri plate filled with nutrient 
agar. /The plates were located. about 12... inches . above ..the 
ground in openings near the trees used for population sampl 
ing, and were exposed immediately before spraying. After 
.spraying they were incubated for about 8 hours. 

Insect populations were counted on 18-inch branch tips 
selected from the mid-crowns of dominant and co-dominant 
balsam fir trees at 100-foot intervals along the sampling lines. 

At the time of spraying, the morning of May 30, 1960, the 
budworm population consisted of various instars as follows: 
lU—Wo- IV—49%; V—49%; VI— 1%. Shoote were well ex 
tended and needle flare had taken place. A light shower had 
saturated the foliage immediately before spray application, 
but it was considered that this would aid dispersal and help to 
assure good contamination. Foliage was completely dry shortly 
after spraying. Application was followed by two days of wea 
ther favourable to rapid insect feeding, and absence of rain. A 
light drift of air from west to east occurred throughout the 
trials.. 

Counts of colonies on the petri plates revealed that 
deposit was almost uniformly higher than 500 colonies per 
plate throughout that portion of the plot tested directly with 
the oil formulation. Counts declined as distance from_ the 
swaths increased, but a few colonies still appeared about 
2,000 feet downwind. Deposit was lighter on the plot treated 
with water formulation, probably due to the clogging of nozzles 
observed, during application {a.considerable residue of material 
was discovered in the spray system and all nozzles required 
cleaning). Counts of over 500 colonies per p^ate occurred 
over a smaller portion of the sample Mnes in the water-
treated plot, and there was evidence that more easterly drift 
occurred. • 

Foliage samples from both plots were examined by the 
'Bioferm Corporation for viable spores of Bacillus thuringiensis. 
Although spore counts are not necessarily indicative of insecti-
cidal activity of B.t. sprays, the counts revealed that initial 
contamination above the level considered to be lethal occur 
red only on the day of treatment in those parts of the oil-
treated plot on which plate counts were highest. In the 
remainder of the oil-treated plot, and in the plot treated with 
the water formulation, initial contamination was below the 
accepted lethal level. The counts revealed a rapid decrease of 
viable spores during the first five days, but spores were still 

. present on the seventeenth day after treatment. 

Larvae collected about 8 hours after spraying were reared 
in the laboratory at room temperature in sterile tubes. 

Jiorfcality began June 3,'and examination of nigroE imears 
established the presence of vegetative rods of B. thu< ctigiensis 
in the dead insects. : 

Population, sampling at intervals of three days, however, 
•failed - to establish a- discernible-effect - on. .population density 
produced by Thuricide sprays, or by spraying with oil.alone, 
whereas the DDT treatment was followed by a clearly defined 
decline in density yielding about 95 per cent, control. 

However, the living and dead insects were counted in 
these collections, and diagnosis established that most of the 
dead larvae in the treated plots were. contaminated with 
B. thuringiensis. The numbers ;of'dead larvae expressed as 
"percentages of the total number of larvae in eBchr collection 
are shown in Table I. 

. .1. ." ■ . TABLE I ■-.. 

A higher percentage of dead insects occurred in the 
Thuricide-treated plots than in the check plots. The maximum 
differences between the check and treated plots were: oil 
treated, 31% on June 16; the water-treated, 22% on June 16; 
and DDT-treatedi 66^ on June ,&. Thus, the Thuricide pro 
duced a reduced aad later-insecticidal effect in comparison 
with DDT.. 

Defoliation patterns mapped aerially and from the ground 
after budworm pupation revealed no discernible difference 
between the Thuricide-treated plots and the untreated plot. 

Development of the Thuricide-treated populations ap 
peared to be retarded, possibly because the larger, more 
-rapidly feeding larvae were killed. 

It is clear from these trials that Thuricide as formulated 
'and applied from aircraft against the spruce budworm in 1960 
produced some insecticidal effect. This was not sufficiently 
high to consider its use.in glace of DDT. An oil formulation 
yielded easier passage through' the spray apparatus, a better 
pattern and-: degree of deposition of material, and slightly 

■ higher insecticidal effect than a water formulation.—D. G. 
Mott, T. A. Angus, A. M. Heimpel, R. A. Fisher. 

Susceptibility of the Black-Headed Budworm to 
Thuricide.—Trials of Thuricide against the black-headed bud 
worm were conducted on the Queen Charlotte Islands, British 
Columbia in 1960. Prior to aerial spraying a pre-test was 
carried out in a field laboratory. The purpose was to test the 
-general susceptibility of the Queen Charlotte Islands strain 
of black-headed budworm to the Thuricide to be used in the 
aerial trials. On July 10, 24 field-grown western hemlock 
-seedlings, approximately 2 feet-tall, were placed individually 
•in pots and divided into four lots of six seedlings each. All 
insects were removed from the seedlings. The mouths of the 
pots were covered with cloth and the pots were placed on the 
floor of a shed above strips of light brown wrapping paper. 
Two days' later, 30 field-collected black-headed budworm 
larvae (mostly third instars) from unsprayed areas were 
placed on each seedling. 

Seven days after their first introduction and just prior to 
application oi the pre-test sprays, it was observed that only 
about one-third of the larvae originally introduced had 
established themselves on the potted seedlings. The amount 
of frass that had accumulated during larval establishment 
showed that considerable feeding by the survivors had taken 

■ place during the 7-day period. Fifty-six larvae were established 
on Lot 1, 69 on Lot 2, 60 on Lot 3 and 90 on Lot 4. The 
reason for such poor establishment is not known with 
certainty. The author suspects that handling of the delicate 
third-instar larvae during collecting, sorting, and introducing 

them to the seedlings contributed to this mortality. 



follows 

,Thuricide S0*&, - - *}*■■, 
Wetting agent *3.,.,,...,.-.k,,,-,. ,40-J 

.,.EurnaceoiU2 ....... "^r 
: • Tap" water. '::■»« 
Lot 2 Two" lb Th 

laffSerage of^nfe ^rvae.per 4* 
feet oi-foUagei over tkree-quarteri* of the. samples were 
out living budworms. . . / y \ 
.., .Ia view; of the low population, ;it ma recognized before 
the experiment wag.begun %t it would-.,not bejpo^bleJ» 

Lot 4 Tap water alone. 

The Wray, applied with a pressure-type }»* 
Erected aboVe? the-seedlings and allowed * 

^e Thuricid? wS'^spended in oil similar to one of the 
formulations in the New Brunswick experiment,'but additives 
S incorForated'to' reduce :the tendency far clumping and 

the sprayer , consequently, the 
g 

Wained 60 

itaiw- H 
Water...i.... 8.5 gal. 

showing «ve or ?ewer vegetative cells 
it of theGrumman Ave.^ spray 
include manual a^tatuig >j>pamt«s pre-

BKSS 
Jreatmento, four and two , died. None of 

3hi« 
plot_ depoait 

£5 sssr 

& e^ Kh^Ke^ ZJ&SV& |i 
laboratory Over a 7-day period mortality counts were taken 

and1 dead iarvS^examined for vegetative cells daily. Both the 
oU-Thuricde Sd water-Thuricide treatments produced peak 
mortX* on the third day following spray application and 
» out of 25 (92 per cent) were positive for vegetative cells. 

In both oil and water controls, 7 out of 25 larvae died by 
the Sth day. In the oil controls, 5 out of the" 7 dead were 
S>»Sve for B. thuringienm and in the water controls, 3 out 
Sf 7 were positive. Presumably, there was bacterial contamma-
tion of these two treatments during the course of the expen-
Sent Thi% not surprising because of the difficulty of-ensur-
ing aseptic conditions in the field laboratory. 

The amounts of frass which accumulated in the feeding 
h,hJ were cons derably larger for the untreated than for the 
trSd groups 0"XybaiS of frass accumulation, larvae on 
treated foliage appeared to have stopped feeding entirely 
wfthni 24 hours This suggests interference with norma 
dSve functions soon after ingestion of the imcrobial 
insect ride Frass accumulations in the seedling test paralleled 
those^S the reSng-tube test. 

The mortality rate appeared to be slightly faster with the 
oil Thuricide than with the water-Thuricide formulation. In 
filfSer approximately 50 per cent of the infected larvae 
had d ed V hows after application of the spray in both 
Ledlme and rearing-tube tests. In the seedling and rearing-
b tlte f te?-Thuricide trials, 50 per cent mortality 
M^tl 95 hours and 72 hours, respectively, 

accurately. .. . . . 
. Th lotg were almost ^ice aa wide as the anticipated 
mJl™0*eTage t0 allow for lateral drift. As a consequence 
™[™ahovLt one^half of each plot was f ̂l^Ste' the 
£ £Q h the colony COUnts exceeded 200.per plate the 

J^ spray .droplet de^ity was. 252 drops f^ag 
^ntimetre on. Plot l.and 29.0 on Plot 3. Both.types ot 
aSgeBSment units ^rem general agreement inn felmeatmg 

heavily gprayed portions of the plots. At «"* "g^Si iSS 
more thm i2 spray droplets per square centimetre were 

recorded, colony counts exceeded 500 per plate. 
mere dep0Sits were heayy, particles of johd material 

could be seen on rocks and foliage. On the,^^^^fc 
lumps o{ spOres and inert material could be seen m the 
^ of th£ oii stains with the unaided eye The droplet 
counts indicate that not every oil droplet■ earned viable 

res. The tendency for the material to agglomerate reduced 
t^e theoretical efficiency of the deposit. 

g n ^^ of hemlock foliage were collected on July 
24 and 27 and 12 and 80 hours after spraying, for residual 
fjore ana]ysis by the Bioferm Corporation. The first sample 
£om Flot\ yieided 1,390,000 viable spores P" gram o fresh 
lea{ or about 6i040 spores per leaf. Corresponding values for 
geamplea from Plot 3 were 710,000 spores pei^gram (3,090 Per 
leaf^ on July 24, and 71,100 spores, per gram (308 per leaf) 
on iuiy 27. In comparison with Thuricide experiments on other 

^ ts the^a]^«tjj«^«3£ *"£*& 

of these observations it is concluded that the 

J>. N. Morris. 

tool project against a black-headed budworm outbreak on the 
Queen Charlotte Islands in 1960 to test Thuricide agamst 
this insect. Three 30-acre plots were selected in dense stands 
of small western hemlock trees, varying in height irom. 0 
to 25 feet, which could be readily sampled from the ground 
The budworm population in these young^Jj^Lj**^ 
the beginning of the season. When the Thuricide spray was 

^ptlMarie Ontario. Diagnosis of the dead larvae revealed that 
gej f• 2Q larvae (75%) reared on Pbt 1 foliage were 
^^ wifch Bt Qf „ larvae reared on Piot 3 foliage, 69 

( % were infected with the bacterium. 

post.spray iarvai sampleS were taten on July 27, but only 
41 iMng and 70 dead larvae were/found on 412 samples 
|^™J t j t t ted ^^ Tiiuricide. Twenty-seven of 
eiTadters subsequently diagnosed at Sault Ste. Marie were 



infected. Nine of the infeetetf larvae were from portions of the 
plots that reeeived only %ht or trace deposits. The; laying 
larvae from this collection were reared on elean foliage until 
either pupation or death. Of 32 that died as larvae, 14'were 

infected. 
A. numher of branch tips in Plot 1 were colonized with 

healthy larvae prior to spraying; Twenty-rfive pep eent of the 
dead larvae found1 on these branches on July- 29 and August 1 
were positively diagnosed, although almost one-half ̂vere from 
lightly sprayed trees. 

No general statement on population reduction can be 
drawn from the sparse population that was present. Ne-verthe-
less, the field trial indicated that the black-headed budworan 
is susceptible to commercially produced Bac&hts tktmngiensis, 
that the toxioity of the preparation, is .not destaroyeel by the 
oil carrier, and that it is possible to apply % lethal deposit 
from aircraft If the residual Ufe of the deposits can be ex 
tended, and if the clumping tendency can qe overcome, one 
may expect an increase in the efficiency of aerial applications 
qt gacittus. thuringiensis suspensions.—«F. M. Kinghdrn, R. A. 
Fisher, T. A. Angps* A. M. Heimpel. 

CURRENT ACTIVITIES 

ROCKY MOUNTAIN REGION 

Miscellaneous New Records of Fungi Occurring on Pine 
in, Alberta*—In the course, of cull surveys made in. Alberto., 
two new fungi were recorded. These, fungi were isolated in 
culture from, living, 110-year-old; pine trees,, believed, to be 
natural hybrids between Ptniis banksiana Lamb., and Pirms 
contorta Dougl. var. fatitotia Engelm., mw "VPhitecQurt, 
Alberta (Ref. Moss, E, U.t Natural Pine Hy,b?idsi ii Alberta. 
C. jQuru. Res., C, 27:218-229.. Oct. 1949). Only'single, ^plates 
were obtained in each case. ■ 

Porto Qsiatica (Pilat) Overa. was isolated from brown 
cubical rot at stump height occurring; in lei^shaped pockets 
which often contained white mycelium. The fungus appiaientity 
entered through a fire scar and the yolmae qf. assopiated;,decay 
was about 0.2 cu. ft. Poria asbntifia has beejj/reported, 'm the 
cause of a butt and trunk rot of jack pine io. Ontario CFbrbst 
Resources Inventory, Div. of Timber, Ontario ■Dep't?. bf'iLands 
and Forests, 1958) but there seems; to be nq record of ;its 
occurrence on lodgepole pine from- any part oi the range ̂for 
that tree species. It has- hot been previously reported otf aoy 
tree species, in Alberta. ' 

Feniophora ■phlebioidbs^^ Jackson arid Deairden waa isoMed 
from a very pale brown, soft rot at stump height in' the 
vicinity of a fire scar. The volume of associated decay was 
about 0.2 cu. ft. This fungus' has been- found qiaite comnionly 
on- lodgepole pine slash in Alberta but this is the first report 
of its occurrence on living pine.—Hobena C. Robinson and 

Glen B. Paud. 

RECENT PUBUCAT1ONS 
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FZ-16 

Aerial Spray Pro .loot ♦» 1980 June 19/61 

X haare your memorandum of Jun« 18 regarding acreages 

sprayed at different dosages and eeneentratlons in i960* 

Stnoo liotfe feels that th» figures oupflied to me earlier 

are more oorroot, I havo not changed the portion of the 

Mini star's Report dealing with the I960 spray operation* 

X have inserted a Qualifying phrase stating that the acreage 

figures are derived fr«an planimetric moamirements of maps of the 

sprayed area* 

Mr* BoalX agreed that this t»b a reasonable decision on ay 

part and 2 believe he intands to eliminate tte referenflo to the 

aereage sprayed in 1960 frca tm adainiatrativo seotion of the 

Minister's Report. 

MLPtRBH |f# L. 

act Mr* H» W* Beall ̂  
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Send the following message, subject to the terms on hack hereof, which* are hereby agreed to i 

Mr. H.B* Heattsy, 
District Fafe 

P.O. 

KDHQ HAVE HECEIVTSD 

Director. 



CANADA 

DEPARTMENT OF FORESTRY '■otiHWl 

Mr H. w. Beall, _ . 
Director, Administration Branch, 

Department of Forestry, 

Ottawa, Ontario. 

Sir: 

tree growth on their ranges 

SVSiTtiSJS 
for a man from J3«r. own staff 

fire hazard. 

the various methods of 

{.j ''>'''' i'""-?''>']_ 
1 '■■"< 

L 

p. o. Box , 
Frederioton, N. B. 

August 7, 

ssa-

Yours faithfully, 

H. D. Heane^7 
District Forest Office. 
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HWB/BB 

August 10 

Mr. B.D. y* 

District Forest ©fficcar, 

P.O* Boat 428, 
Fre&erietom, H*B* 

Sir: 

The info«natioa contained in your letter of August 7th, 
regarding supervision of herbisida ^ara^iag contracts at^aap 
Gagetom, waTpassed by telejtoe to C^te^e^f J*B.H.QJ5r^ 

arrangement you proposed, namely that the oilitass 
provide the supervision but that ©up staff would bejps 
the technical aspects of assessment of various spraying 

I hope that this arraBgeBsnt will dispose ©f the matter to 

everyone© satisfaction. 

H«W. Beall, 

Director^ 



YOUR FILE 

OUR FILE NO. 

DEPARTMENT OF FORESTRY 

FOREST ENTOMOLOGY AND PATHOLOGY BRANCH 

O- P I 

September 13, 1961 

Ottawa. 

Dr. Fritehaxd 

<S ft'**? 

Heating.- Intaxdepartawtttal 

,hie is to let you 

,jart of that week 

of unbars of the Oo^lttoo 

of regio^l staff and ^"J 
date and mtalt synopx 

to digest 1961 
CWtto*. Simlarly 

to ta assarod that 

the 

(iote in tha firat v«alc of iy tove to 

the aonth of October. 

MLi'/kp 

Dr. '&. 

ii. L* Prabhie 

Director 
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OF FORiiii'RY 

FCK33T iSWGKGLGGY i^D PATHOLOGY BRANCH 

Our file: 7.9.1/+ 

Ott.-iv/&, Ontari o, 

Jeptember 18, 

TO; 

Dr. A. Lo Pritchard 

Dr. J. I*. Kask 

Mr. H. "•'/. iiair 

"ilr. H. V/. Beall ^ 

Mr. W. J. Carroll 

llr. P. 6. Cuming 

- and - Dr. 'd. ii. Belyea 

Dr. Ij. Daviault 

Jir. W. A. Reeks 

Dr. J?. ^. V/ebb 

Dr. G. P. Thomas 

Mr. R. R. Lejeune 

Dr. D.A. Ross 

Dr. J. J. Fettes 

Dr. J. ii. Cameron 

Subjects Fall Meeting - interdepartmental 

Committee on Forest opraying 

Operations 

In response to my circular letter of oeptember 13 

to other laeiabers of the Committee and to our regional establishments 
I have learned that at least two groups, one within and another 
outside the Forest Entomology and Pathology Branch, would have real 
difficulty in assembling material for a meeting in the first week 
of October. Furthermore, Dr. Xask is away until about the middle ot 

October. 

Therefore I propose that the required material 

be assembled not later than about October 20 and that we hold the 
first fall meeting of the Interdepartmental Committee as early 

as Possible in November - the date to be fixed later. 

> LLP/kp 

ccs Dr. II. llurtig 

Ii. L. Prebble, 

Director. 



/4-o-:3-

EQ.5432-G2/2 TD 1139 

DEPARTMENT OF NATIONAL DEFENCE 

OFFICE OP THE DEPUTY MINISTER 

Ottawa , Ontario, 

September, 1961, 

Deputy Minister 

Department of Forestry, 

Regrowth Control 

Damp Gagetown, N.B. 

1. The purpose of this letter is to request that Mr LG 

Davis, the Superintendent of your Forestry Station at Camp Gagetown, 

N.B,, be authorized to make a technical assessment of the regrowth 

control program being carried out in the Gamp Gagetown training areas. 

2» The control program includes controlled burning, some 

cutting, and the application of herbicides by aerial and ground methods. 

The proposed work for 1962 includes the herbicide treatment of 

approximately 13,000 acres at a total estimated cost of $140,000.00, 

3, Mr IG Davis has a first hand knowledge of the areas 

involved and it is considered that a technical assessment of the 

control program by him will provide valuable assistance in combatting 
the regrowth problem, 

4, Enclosed are the following documents which it is 

suggested should be passed on to Mir Davis to provide some of the 

background to the program now being carried out: 

a. copy of specifications and drawings for aerial 

herbicide project 1961 > 

b. copy of specifications and drawings for ground 

herbicide project 1961,, 

c. copy of report by M Col J Burgoin, iXDW (Haint), - :. : 

D Works, dated 28 Jun 61, 

d. copy of technical report, on the regrowth problem 

dated 31 Dec 59 by Mr* HC Fisher, Grounds Specialist, 

Maint Div, D Works, 

e. copy of project justification sheet outlining the 

work proposed in 1962. 

5, It is suggested that if authority is granted to have 

Mr. Davis carry out this work* that Mr. Davis liaise directly with 

the Officer Commanding, 7 Works Company, BG*E, at Camp Gagetown on 

all matters concerning this technical assessment* 

cmstroi 

Deputy Minister 
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CANADA 

department of forestry 

@istxlet Forest 

Departmeat of 

F,0 

Sirs 

Fleas© refer to s$r letter of Attgsst 10th Iri 

you authofltj to aasisfe ia tile technical aspects of i&e 

otifc 

letter fe-as just been received fK>st the 

of National &a£m<&&9 asking fox* verifieatiort that 

you mil ̂ take the technical assesBraent^ prestinaably witb. Messrs* l?airis 

BafKtosi« ^Xeftse have Hr« JM-^is keep ia tsraefo Mitb th€i Officer 

7 '$brk$ G©?j^saaays E»G*lo9 at tap £&§&&©« on all isatters 

At the safiie tis22@ several docujaents vmi'e saclosed 

these with a G®pj of tfe® Bepstj M&isfcer's Xett-ev 

to yoxi with t^is 

©ead ti^ee €©piss of gwser r^jarts when 

ready to 



•copy for Director, Administration BranchA-#... 

H-0-3-1 

Qnm&9 September 27, 1961. 

B« B. Armstrong, Esq., 

Deputy Minister, 

Department of National Defence, 

OTTAWA, Ontario, 

Dear Mr, Armstrong? 

Regrowth Control, Camp Gagetotjn, H,B, 

I have your letter of 22nd September, with enclosures 

pertaining to the contract lor herbicide spraying at Camp Gagetown, 

and requesting authority for Mp« Davis to carry out a technical 

assessment of the projectp 

These documents, together with a copy of your letter? 

have been passed on to !■&»• Heaney, District Forest Officer, with 

corroboration of the authority to have the technical assessment made 

which had been given previously by telephone, 

I trust everything is in order now and I hope this 

method of treatment will prove to be successful. We are glad to 

make the technical assessment because the results will be interesting 

to us too, as for example, in certain areas where shrubs are a hindrance 

to natural regeneration* 

Tours sineerely, 

i/n. fi« Harrison* 

Deputy Minister. 
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REPORT OF A MEETING OF THE ttNJERDEPARTMENTAL COMMITTEE ON 
FOREST SPRAYING OPERATIONS HELD IN THE SIR CHARLES 

TUPPER BUILDING, OTTAWA, ON NOVEMBER 22, 1961 
AT 9:00 A.M. 

1. Those present were: 

M. L. Prebble, Chairman 

H. W. Beall 
W. E. Stevens 

J. L. Kask 

A. L. Pritchard 

E. W. Burridge, Secretary 

J. J. Fettes 

R. M. Belyea 

R. R. Lejeune 

B. M. McGugan 

V. J. Nordin 

L. Daviault 

C. J. Kerswill 

F. P. Ide 

L. Edgeworth 

R. R. Logie 

B. W. Flieger 
H. A. Richmond 

Department of Forestry, Ottawa 

Department of Forestry. Ottawa 

Canadian Wildlife Service -
Northern Affairs, Ottawa 

Fisheries Research Board, Ottawa 
Department of Fisheries, Ottawa 

Department of Fisheries, Ottawa 
Department of Forestry, Ottawa 
Department of Forestry, Fredericton 

Forest Entomology and Pathology 

Laboratory, Victoria 
Department of Forestry, Ottawa 
Department of Forestry, Ottawa 

Department of Forestry, Quebec 
Fisheries Research Board, St.Andrews 

Department of Zoology, University 
of Toronto 

Department of Fisheries, Vancouver 

Department of Fisheries, Halifax 

Forest Protection Limited 
B. C. Loggers Association, Vancouver 

2. Proposed Order of Business 

At the outset Dr, Prebble referred to the 
agenda which had been circulated prior to opening of the meet 
ing. Following a brief discussion it was agreed that this 
agenda be accepted as outlined below:-

Introductions 

Proposed order of business 

Review of spruce budworm control in New Brunswick and 

Quebec 1961 

a) Operational control program New Brunswick 
Flieger, Belyea, Kerswill, Logie, others 

Operational control program Quebec 

Flieger, Daviault 
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Id) Experimental spray program New Brunswick. Freder-

icton Laboratory 

Belyea 

Experimental spray program Quebec, Quebec Laboratory 

Daviault 

Chemical Control Section 

Fettes 

Aquatic fauna 

Kerswill and Ide 

c) Experimental trials of spray distribution utilizing 
Decca navigational system 

Fettes 

Status of budworm infestations in New Brunswick and Quebec, 

fall of 1961, forecast of hazard and probability of spray 

operations in 1962 

New Brunswick - Belyea and Flieger 

Quebec - Daviault and Flieger 

Review of operational control programs British Columbia, 1961 

a) saddle-back looper, Kitimat 
Lejeune 

b) pine butterfly, Vancouver Island 

Lejeune 

c) ambrosia beetle 
Richmond 

Status of saddle-back looper, pine butterfly and ambrosia 

beetle infestations in British Columbia in fall of 1961, 
forecast of hazard and probability of spray operations in 

1962 
Lejeune and Richmond 

Review of infestations of other insect species in various 

provinces in the fall of 1961 and the possibility of control 

operations in 1962 
Prebble, others 

Proposals for experimental studies, 1962 

3. *Review of Spruce Budworm Control in New Brunswick and Quebec 1961 

(a) Operational Control program 

^W*Item 3 was not dealt with at the opening of the meeting for the conven 
ience of one committee member. 
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(i) Mr. Flieger spoke on the 1961 forest spray 
operation which involved a total of 2.2 million acres. 

The entire area was treated with i pound of DDT per 
£ gallon per acre and approximately one quarter of this 
area received a second application. A new improved spray 

technique, which had been developed by Mr. Flieger and 

his associates, was used throughout 97$ of the area which 
was sprayed by Avengers, the remaining jfo being sprayed by 
Stearman aircraft flying under operational control as in 

earlier years. Details of the technique were outlined 
by Mr. Flieger and appear as Appendix I. 

Mr. Flieger stated that their new techniques pro 

vided more efficient coverage of the area, however, ideal 
weather conditions had facilitated the operation by re 

tarding larval development thus permitting the entire 
area to be treated at a critical stage of budworm develop 

ment. 

Dr. Kerswill asked what precautions were taken in 
the new spray technique to avoid spraying streams. 

Mr. Flieger replied that the new system was not designed 

to keep spray out of streams. 

Dr. Logie complimented Mr. Flieger on the overall 

efficiency of the 1961 New Brunswick spray operation. He 
explained that he and Mr. Burridge had accepted Mr. Flieger's 
invitation to observe the spray program in the field and 
that they were both impressed by the size of the program 

and the operational difficulties experienced. Dr. Logie 
suggested that it should be possible to have spray planes 
"shut off" over observable bodies of water comparable to 

"shut offs" over settlements. 

(ii) Dr. Belyea indicated that deposit patterns pro 

duced by the new spray technique were a considerable 

improvement to those produced in past programs. Surveys 

had revealed a more uniform deposit with fewer misses. 

As a result of surveys outside and within the spray area an 

additional i million acres were added to and 10,000 acres 
were deleted from the original spray plan. 

Areas scheduled for double application were given 

their first spraying at the beginning of the operation to 

facilitate field checks, which were undertaken about five 
days after spray application. Examination of these areas 

supported their need for a second spraying. It was again 

found that a higher per cent of budworm were killed in high 

population areas. 

Indications are that mixed-species stands, i.e. 
balsam fir and red spruce, were in part responsible for 
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persistence of high budworm populations in certain areas. 

It is now considered that the second spraying should reach 

the budworm in the red spruce foliage at a time when the 

foliage is exposed through sloughing of the bud-cap. 

Further details on the large-scale and experimental 

spray operations in New Brunswick are included in D. G, Mott's 

report (Appendix II) and the reader is referred particularly 
to the 2-page Summary at the beginning of the Appendix. 

(iii) Dr. Kerswill reviewed fish studies in the oper 
ational area undertaken by the Fisheries Research Board 
and the Department of Fisheries. Summaries are contained 
in the first four pages of Appendix III and further details 

are set forth in individual reports by H. E. Edwards, 

P. F. Elson, and F. P. Ide, identified as Appendices 1-3 
of the Fisheries Report. Indications from caged fish 

studies were that a double.application of the h pound DDT 
per £ gallon per acre is almost as injurious as one treatment 
at £ pound DDT per £ gallon per acre. 

Fisheries Research Board electro-seining studies 

were continued to assess the native salmon populations in 

various streams outside and within the spray area. 

Dr..Kerswill referred to Dr. Ide's work on the 

N. W. Miramichi which indicates a recovery of aquatic insects 

from previous years1 sprayings. 

Studies of late season mortalities are again 

being conducted this year. Undetermined numbers of dead 

juvenile salmon and trout have been picked up from various 
streams in the spray area. Dr. Kerswill stated that results 

of late season mortality studies will be available at a later 

date. 

Dr. Kerswill referred to the forecast that I960 
and 1961 would have relatively low salmon runs. He stated 
that 1961 was 35$ lower than I960. 

Dr. Belyea referred to stream sampling of aquatic 

fauna, which has been conducted by the Fredericton Laboratory 

since 1955. He expressed the hope that the results of these 
studies would soon be available. 

Dr. Logie described a recent spray pollution 

problem experienced at one of the Department's New Brunswick 
hatcheries. Through carelessness and ignorance, potato 

farmers in the area had permitted quantities of toxic sprays 

to enter the hatchery supply stream. As a result all salmon 

and trout at the-'"statiorr*.were .last. 
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Operational Control Program, Quebec 

(i) Mr. Flieger explained that Forest Protection Limited 

had been requested to spray a small area in Quebec just 
north of the New Brunswick border for budworm control. 
An area of approximately 50 square miles was sprayed in 
I960 and 125 square miles in 1961. 

Stearman aircraft were used in treating the area 

with \ pound DDT per \ gallon per acre. The spray 
technique formerly employed in New Brunswick programs 

was used during this operation. 

(ii) Dr. Daviault explained that the area sprayed in 
Quebec was increased to about 120 square miles to include 
all known areas supporting budworm populations capable of 
causing severe defoliation in 1961. Later in August an 
inaccessible area of approximately 17 square miles was 
found with a heavy infestation which was not sprayed in 
1961. In the areas which had been sprayed, control was 
comparable to that effected in previous years. Further 

details are included in Appendix IV. 

(b) Experimental sprav program New Brunswick. Fredericton Laboratory 

(i) Fredericton Laboratory 

Dr. Belyea referred to the four objects dealt 

with in the report prepared by D. G. Mott 

1) to check spray coverage -

Spray droplet coverage in 1961 was much improved 
over that obtained in I960. 

2) to compare spray procedures i.e. single \ pound 
per k gallon per acre with single £ pound per 
2 gallon per acre -

Results "that have not yet been completely 

analysed indicate no difference in degree of 
control that could not be explained by different 

droplet deposit density in the areas of full-
strength and half-strength spraying. 

3) to compare single application of £ pound per 
4 gallon per acre with double application of 
t pound per £ gallon per acre -

The results of these experimental trials were 
confused by faulty spray application due to a 

defect in the equipment. 
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4.) to study budworm control on balsam fir, white 

spruce, red spruce and black spruce -

In general, mortality of the budworm on balsam 

fir and white spruce increased later in the period 
of spraying owing to greater exposure of the larvae. 
In red spruce and black spruce there was a period of 
moderate mortality early in the spraying followed 
by greatly reduced mortality when the larvae were 
protected by the bud-caps on the expanding shoots. 
Later mortality of the budworm on black spruce and 
red spruce was very high when the protective bud-cap 
had been sloughed. In the last portion of the 
spraying period, budworm mortality was very similar 

on all four hosts. 

Further details are to be found in pages 7 to 15 
of Appendix II. 

Mr. Flieger stated that the 1961 program was 
designed to treat all known "hot spots" which are now 
thought to be areas of mixed balsam fir and spruce. 

(ii) Chemical Control Section 

Dr. Fettes described work being done with 

systemic insecticides. These substances are taken up by 
plants rendering them toxic to feeding insect forms. 
Reference was made to field and lab trials with the 
systemic insecticide Phosphamidon. Where droplet deposit 
density was adequate Phosphamidon compared favourably 

with DDT in effectiveness. Evidence that Phosphamidon 
performed as a systemic is shown in the extended period 
of mortality (13 days). Further evidence of the systemic 
activity of Phosphamidon was shown in laboratory experiments 
where larvae feeding on untreated branches of treated trees 

were killed (Appendix V). 

Dr. Pritchard urged that tests on Phosphamidon 

be extended. Dr. Fettes indicated that lab tests will 
be continued with this and other systemic insecticides. 

(iii) Aquatic Fauna 

Dr. Kerswill introduced the subject by referring 

to Dr. Ide's I960 studies. These included the use of 
"drift screens" to determine the number of drifting 

organisms before and after spraying. 1961 studies using 
similar techniques were conducted in a test stream. 

Molus River (see report by F. P. Ide, Appendix III). 
Dr. Ide reviewed highlights of the 1961 program in which 
it was found that k pound DDT per half gallon per acre 
was not completely destructive to aquatic forms. Bottom 



- 7 -

sampling indicated a survival of between 43% and 70$. Post 
spray surveys revealed the elimination of certain species. 
In the final report aquatic insect data will be correlated 
with water analysis which are now being completed. 

(c) Experimental trials of spray distribution utilizing 

Decca navigational system 

Dr. Fettes explained that Forest Protection 

Limited supplied guide and spray planes for these tests 
which were flown in Nova Scotia. Field trials with the 
Decca navigation system are dealt with in Appendix VIO 
Dr. Fettes then referred to figures in his report which 

illustrate clearly the accuracy possible with this device 
in guiding spray aircraft. 

Dr. Fettes in reply to a question from 

Dr. Pritchard explained that costs would be between 

$75,000 and $100,000 for a program of the magnitude of 
the 1961 New Brunswick operation,. The cost would depend 

on the number of aircraft equipped and the complexity of 
the Decca chain utilized. Dr. Kask .expressed enthusiasm over 

the evidence of controlled operation of the spray aircraft. 

4. Status of budworm infestations in New Brunswick and Quebec, 
fall of 1961, forecast of hazard and probability of spray 

operations in 1962 

(i) New Brunswick 

Dr. Belyea explained that the status of the 
New Brunswick budworm infestation was described in 
D. G. Mott!s report (Appendix VII). He referred to the 
egg mass map for 1961 which is the best indicator of the 

1962 population. Dr. Belyea reported that in east-
central New Brunswick where hazard had been moderate or 

severe, egg mass surveys had indicated a reduction in 
population in spite of the absence of spraying in 1961. 

Mr. Flieger outlined the 1962 spray plan for 
New Brunswick as developed at a recent meeting of Forest 

Protection Limited directors in Fredericton. In 1962 it 
has been decided to spray areas where budworm populations 

are still high in order to reduce these populations 
to as low a level as possible. It is. expected that the 
area will amount to approximately 1 million acres. Certain 

sections will likely require two applications of the 
£ pound DDT per \ gallon per acre. 

Mr. Flieger gave three objectives for their 

approach to the 1962 program: 
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(1) to get populations down to a safe level generally 

(2) to quench populations in high hazard and high 

population areas 

(3) to attempt to reduce populations to a level 
that would remove the need for future spraying. 

Mr. Flieger advised Dr. Logie that firm plans 

would be available early in the new year and at that time 
a meeting of interested agencies would be called. 

(ii) Quebec 

Dr. Daviault explained that egg mass surveys 

in Quebec show a population decline over preceding year 
(Appendix IV). A high infestation area amounting to 34 
square miles was located. As a result plans are being made 
to spray 100 sq. miles in this area with £ pound DDT 
per i gallon per acre in 1962 in an attempt to suppress 

the infestation. 

Mr. Flieger stated that the Quebec Provincial 
Government has agreed with the request from the Quebec 
Forest Industries Association to carry out the proposed 

1962 program. 

5. Review of operational control program British Columbia 

(a) Saddle-back looper. Kitimat 

Mr. Lejeune described the 1961 program which 
involved spraying 10,500 acres with & pound DDT per 2 
gallons per acre by helicopter (Appendix VIII). It is 
estimated that mortality produced by the spraying operation 
was approximately 90% and autumn surveys indicated that 

populations were generally down to low levels. Un 
satisfactory results, partly attributable to unfavourable 
weather, were obtained in experimental application of 
Dibrom, Phosphamidon and Thuricide. Mr. Edgeworth reported 
that there had been no evidence of fish mortality to salmon 
fry found in isolated pools along the river1s edge. He 
added that liaison in the field with persons responsible 

for the project had been excellent. 

(b) Pine butterfly - Vancouver Island 

Mr. Lejeune reviewed the highlights of this 
project which took place in Cathedral Grove, Vancouver 

Island (Appendix IX). Reports although incomplete in 
detail of overall mortality indicate the population was 
reduced to approximately the I960 level. Mr. Lejeune was 
not satisfied that 1 gallon of the £ pound DDT per acre was 
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adequate. He suggested that further tests should be con 

ducted to determine more accurately the concentration and 

volume of spray required to control this organism. 

Mr. Edgeworth described tests conducted by the 

Department in the area at the time to determine the feas 
ibility of removing spray solutions from streams using 

various types of baffles. 

(c) Ambrosia beetle control 

Mr. Richmond described the helicopter spray 

program undertaken annually by the B. C. Loggers Assoc 

iation's Pest Control Committee against Ambrosia beetles. 

Three hundred acres of boomed logs (75 million board feet) 
were sprayed in 1962 with benzene hexachloride. Details 
of this program may be found in Appendix X. Mr. Richmond 

pointed out that details of the program are made known in 

advance to the Department of Fisheries observers. 

Mr. Edgeworth agreed that co-operation with the Assoc 

iation had been excellent and as a result fish kill in the 

sprayed areas had been negligible. Indications are that 

the program may be expanded next year, however, Mr. 
Richmond stated that this would depend on the log in 
ventory held by the various companies at the end of the 

winter season. 

Mr. Lejeune pointed out that because of lumber 
grading regulations now enforced in the inferior of 

British Columbia, these inland companies may spray to 

control ambrosia beetles. Control of spraying operations 
would be difficult in this area since the logging 
operators do not belong to the B. C. Loggers' Association. 
Mr. Lejeune stated that a meeting will be held in Vernon 

early in the New Year to describe to the operators methods 

of ambrosia beetle control. Dr. Pritchard suggested 

that a member of the Department of Fisheries should attend 

that meeting. 

6, Status of saddle-back looper, pine butterfly and ambrosia 
beetle infestations in British Columbia in fall of 196l? 
forecast of hazard and probability of spray operations in 

1962 ' 

Summing up the saddle-back looper infestation in 

the Kitimat Valley it was indicated that because of heavy 

parasitism and disease in a residual infestation of about 

1500 acres, spraying will not be recommended during 1962. 
Salvage operations are now underway. There is no spraying 
forecast for pine butterfly control in 1962. 

7. Review of infestations of other insect species in various 

provinces in the fall of 1961 and the possibility of 
control operations in 1962 
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Dr. Prebble referred to a number of control pro-
^ grams in various parts of Canada that may be undertaken 

in 1962. 

(i) Ontario - small plantation spraying in the 
Kirkwood area against white pine wevil 
(Appendix XI)„ 

(ii) Alberta - some top killing by spruce budworm 
has been reported from the Cypress Hills. 

Provincial Parks Committee may carry out 

control spraying in 1962 since this is an 
important tourist area (Appendix XII). 

(iii) Interior British Columbia - There is some 
probability of control operations being 
undertaken against ambrosia beetles and the 

possibility that small spray operations may 
be undertaken against the Douglas fir tussock 

moth, and against the satin moth in poplar 

groves (Appendix XIII). 

S. Proposals for experimental studies. 1962 

(a) Fredericton Laboratory 

Dr. Belyea stated that there are no plans for 
experimental programs by the Fredericton Laboratory for 
19o2 because of the staff situation and the lack of 

favourable opportunities. 

(b) Chemical Control Section 

Dr« Fettes indicated that -
(i) lab studies would be continued to determine whether 

other insecticides including additional systemics 

might be effective against the spruce budworm; 
(ii) it is uncertain whether further purely experimental 

tests on the use of Decca navigational equipment 

as a spray program aid might be conducted; 
(iii) field studies of promising systemics would be 

undertaken; 

(iv) toxicological studies of inherent resistance of 
budworms to DDT are planned; 

(v) liaison work would continue with the Nanaimo 
station in connection with tolerance tests with 

insecticides used by the Chemical Control Section. 

(c) Fishery Agencies would continue the following -

(i) electroseining for assessment of previously 

*W sprayed area (C. J. Kerswill) 
(ii) caged fish studies in spray area (R. R. Logie) 
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(iiiJ possible participation in co-operative program 
where systemics are being field tested (R. R. 
Logie) 

(iv) investigate the use of chromatography for DDT 
analysis (C. J. Kerswill) 

(v) late season mortality studies (as yet no future 
plans) (C. J. Kerswill). 

(d) British Columbia 

Mr0 Lejeune reported that the B. Co Forest Service 
is considering tests with Phytoactin for control of white 

pine blister rust on an 80 acre area near Vernon. Low 
toxicity to fish and mammals of this antibiotic has 

been reported. Department of Fisheries personnel will 

participate holding caged fish in the spray area. 

Mr. Richmond indicated that the B. C. Loggers' 

Association was interested in testing Thiodan as a fog 

against ambrosia beetles in felled and bucked timber in 

the woods. 

Dr. Prebble explained that the Bacillus 

thuringiensis preparation from the Bioferm Corporation 

had arrived too late in 1961 to be used in field tests 
in New Brunswick. Dr. Fettes stated that this material 
would be used on an experimental program in New Brunswick 

if any are undertaken by the Chemical Control Section during 

the 1962 season. 

Dr. Daviault reported that Bacillus thuringiensis 

and other Bacillus organisms had been used experimentally 

in Quebec for control of the spruce budworm, with some 

promising results. Applications had been made from the 

ground, not from aircraft. 

The meeting adjourned at 5:40 p.m. 

E. W. Burridge, 

Ottawa, January 11, 1962. 
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Surviving Population Level 

The objective of spraying spruce budworm populations should usually 

be the preservation of the foliage crop of the year on the important tree species, 

usually balsam fir. TShen operations have been designed to obtain the highest 

possible degree of control of insect population level (eg. I960), it has sometimes 
been found that natural increases have compensated for the effect of insecticide 

and no improvement in foliage conditions has been obtained—thus, operations 

are necessary in the following year. If the foliage has been preserved, the 

succeeding operation can be omitted. In some cases, for example well-delineated 

small areas of infestations which threaten to spread to important areas of forest, 

high population control may be a valid objective, but this will usually require 

unusually high dosage levels. 

Even though foliage preservation should be the main objective of an 

operation, a high degree of population control should be an important secondary 

objective. In a forest containing a mixture of host-tree species, this objective 

requires that the surviving population levels on all species be carefully considered. 

Now, a proper discussion of surviving population level is very complex. 

It must include a consideration of initial differences in population between the 

four host tree species as a result of differences in oviposition, and differences 

in percentage control as a function of timing of spray application, and any 

migration from species to species which might take place when the species occur 

in mixture. For example, in one study plot in 1961, red spruce experienced very 

little decline in a low population level during a period when white spruce 

experienced a reduction to one-fifth of a high population level. This is the 

expected result of migration and natural mortality, but the degree to which it 

takes place will depend upon a variety of factors about which not enough is 

known. Accordingly, a somewhat theoretical consideration will be presented. 

Population sampling within the check area in 1961 provided the 

following estimates of budworms perjf'square feet of branch surface area and 
natural survival rates during the period from the beginning of spraying until 

pupation: 

Balsam fir Red spruce White spruce Black spruce 

Initial population 57.2 27.5 62.0 15.9 

Final population 36.6 26.1 11.7 8.2 

Survival rate 0.64 0.95 0.19 0.52 

Now, it is possible to compute the number of survivors which would be 

expected on each species under any given spray-timing regime using the data 

from Fig. 8. Three such regimes will be discussed: that employing only one 

spray about June 8, that employing one spray about June 16, and that employing 

one spray about June 8 and another about June 26. The results are presented 

in Table 6. 
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The survival rate from a spray treatment can be computed from the 

percentage control data as beings 

100 - Percentage control 

100 

■When two sprays are applied the two survival rates are multiplied to obtain the 

combined rate. Exact values have been read from the graph in Fig. 8 but it must 

be remembered that these are subject to sampling error. 

Table 6.—Observed surviving budworm populations per 10 sq. ft. on four 

tree species with theoretical reductions from three spray regimes. 

Untreated surviving population 

Survival rate, sprayed June 8 

M " , " June 16 

" " , " June 8. 26 

Expected survivors, sprayed June 8 

" " , " June 16 

" " , M June 8, 26 

^Expected egg-masses/100 sq. ft., June 8 
" " " , June 16 

" " , June 8, 26 

*About 10 egg-masses per 100 sq. ft. of foliage would be expected from 
each surviving insectj 200 egg-masses per 100 sq. ft. of foliage would 

be expected to result in complete defoliation the following year. 

Obviously, the results of this exercise disclose that two sprays, 

properly timed, yield very good control. However, in mixed stands of fir and 

red spruce, the June 8 spraying will tend tc produce severe defoliation of fir in 

the next season because of high surviving populations on the fir, as will the 

June 16 spray since high populations, some of which will lay eggs on fir, are left 

on red spruce, and moderate populations survive on fir. The two-spray regime 

eliminates the hazard of reinfestation of fir from populations on the other 

species. The very good results in the 1961 operation can be attributed to the 

fact that in the two-spray areas, spraying took place roughly in accord v/ith the 

two-spray regime considered here. 

The data mentioned above in the section dealing with surveys of the 

number of surviving larvae per 18-inch branch tip five days following spraying, 

can now be presented (Table 7). 
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Average number of budworms per 18-inch branch tip, five 

days after spraying, in specified conditions. 

Sample points with 'high1 popu 

lations after one spray 

Same category of points after 

two sprays 

52 

55 

19.4 

3.5 

49 

54 

23.9 

5.7 

Timing regimes in the 1961 operation were dictated mainly by weather and 

intuition. Yet, the treatment in one-spray areas tended to be applied at a time 

comparable to the theoretical June 16 spray, and the first treatment in two-spray 

areas at a time comparable to the theoretical June 8 spray* Table 7 presents the 

results of sampling surviving populations five days after spray was applied in 

these 1961 spray areas. The sampling unit used and the time at which samples were 

taken yield different values in Table 7 than in Table 6. Nevertheless, surviving 

populations from the survey (Table 7), relative to one another, are comparable to 
those obtained from the theoretical results (Table 6). That is, the theoretical 
June 8 spray, which is comparable to the first spray in two-spray areas, yielded 

a higher number of survivors on balsam fir than on red spruce (17.6 is higher 

than 10.2), and in the survey this also was found (9.2 i3 higher than 6.5). 
Again, the theoretical June 16 spray, which is comparable to the spray applied in 

one-spray areas, yielded a higher number of survivors on red spruce than on 

balsam fir (24.9 is higher than 12.1), and this was also found in the survey 

(9.2 is higher than 5.6). Thus, there is some support in the surveys in 1961 

for the theoretical considerations given above. 

The remainder of Table 7 shows the results of re-visiting, five days 

after the second spray was applied, a number of sample plots which contained 

'high' populations after the first sprayo These plots contained an average of 

19.4 and 23.9 budworms per 18-inch branch tip on balsam fir and red spruce, 

respectively, after the first spray, when they were visited after the second 

spray the counts were reduced to 3.5 and 5.7, again respectively. 
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Mew 3runswick Spraying Design 

Using T.3.M. Spraver Aircraft and Cessna Flag Aircraft 

In the forest spraying operations which were oarried on in New 
Brunswick and Quebec during the period 1952 - 1958 Stearman biplane aircraft 

were used almost exclusively. Beginning in 1958 the Gruman Avenger (in the 
U.S. called T.B.M.) began to displace the Stearman in New Brunswick forest 

spraying operations as it and other heavier aircraft had already largely 

succeeded in doing in the U.S. 

For both these aircraft in their agricultural sprayer conformation 

the crew ratio is 1 : 1. Cost of surplus T.B.M. converted to sprayer : 

Stearman so modified is perhaps 1.5 : 1. AH up weight, useful load of 

insecticide and power ratios are all about ^.5 « 1. Spraying speed ratia. 

about 1.6 s 1. Hate of coverage of forest about 3 * It From these very 

approximate relationships between the two, T.B.M. and Stearman, it is easy 

to see how costs may be reduced by use of the T.B.M. in flat to rolling 

terrain. Where, depending on length of haul, a T.B.M. is worth two to six 

Stearmans. 

Stearman spray blocks were about A-,500 acres in size (say >g miles 
long X 2 miles across), bounded by streams, wood roads or any convenient 
break easily recognizable on the ground at time of spraying from an air 

position as well as on maps or air photos. Spraying of these were by 

parallel passes or by contouring or a combination of the two, all from 

memory after familiarization with block location, size, bounds, nature of 
terrain, etc. Inspection consisted of sampling sprayer performance visually 

from light aircraft. 

With the advent of T.B.M.s, blocks were made larger (about 12,000 
acres - say 18-20 sq. miles - 6 to 7 miles long X 3 wide). Beyond increasing 
the length of a pass and intensifying inspection to give 100$ visual cover 
age in 1958 and i960, the method remained essentially the 1953 version of 
Stearman spraying in which now the pairs of sprayer aircraft fly at 150-160 
miles an hour instead of 95 to 100 and cover about 800 feet laterally in a 

single pass instead of 4-00. Other things equal, errors in judgment by 

pilots are magnified in use of 'P.B.Ii.s as compared with Stearmans. Most of 
these are the direct result of increased speed and greater distances without 

corresponding compensating increases in pilot ability. 

It was obviouB after the i960 operation that some change in method 

of spraying must be sought if the advantage of the T.B.i-E. aircraft, viz. 

its load carrying ability, high ferry speed, endurance and excellent swath 

width, etc., were to be made most of. With this incentive a completely new 

way of spraying was worked out and tested before the 1961 operation and then 

was used in this operation to give a much improved application of insecticide. 

... 2. 
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The new method is based on the assumption that the pilot has enough 

to do simply to fly the aircraft and that he should not have to determine 

where the pass is to be made or the direction in which it should be flown» 

ouch assumptions are made in agricultural flying, where flagmen on the ground 

determine position and direction of pass. There is no operational terrestrial 

flag system possible for large scale elastic forest spray programs and so it 

was decided to try to develop an aerial one. 

Early winter trials employing helicopters as flag aircraft for 

sprayers indicted thfit the helicopter was not the solution but did suggest 

trials using fixed ving aircraft as flags. It was sometime before the idea 

of the flag in motion in the direction of spraying was accepted not only as 

possible but necessary, to control the spraying. After much flying, test 

ing and adjusting, it was found feasible to fly the course of a spray pass by 

using two flag aircraft as sighters for the simulated sprayer. 

Always the chief difficulty with flyers is at the beginning when 

it is necessary to have sprayers and flag aircraft in their proper positions 

relative to each other, after which the system has little difficulty in pro 

viding the guides and controls necessary to the sprayer pilots for adequate 

coverage. 

Changes did not stop at shifts in responsibility of pilots and 

aircraft, opray blocks were dos: jnci to fit the aircraft and its load of 

insecticide. These were made square in shape and 1^,000 acres in size, which 

can be covered in 10 plane loads of 700 gallons sprayed at a theoretical 

emission rate of ibout 63 gallons a minute from a plane travelling about 

150 m.p.h. and having a theoretical swath width of *H2 ft. approx. 

blocks, approximately k.7 miles on a side, were laid out on 

1 : 50,000 topographic maps instead of air photos and without any relation 

to the drainage. Only map cardinal directions were used in block orienta 

tion. Plying in pairs, 5 team loads of 6 passes each (823 ft, wide), cover 
ed such a block. The least count in area was a team load (equivalent of 
2,800 acres - k.7 mi, X 0.93 mi. - 0.2 Block). 

In each position of responsibility was a person best fitted for 

the work. For example, flag pilots were required to have had 500 hours or 

more experience on light aircraft holding an instructor's rating and, in 

addition, were required to pass screenings by Company test pilots. 

Pointers, who were in control of flag plane movements while 

spraying, were required to be good map readers and low level navigators and 

to have had some woods experience. These two, Flaggers and Pointers, took 

over for the first time responsibilities formerly accepted by the Sprayer 

pilot and ceased to be just bird watchers. 

All aircr ft carried two radio systems for re,-jular and emergenoy 

communications air to air and air to ground. AH aircraft were equipped 

with directional gyros and flag aircraft with rotating beacons which helped 

sprayers to pick them up in tiin.es of fair to poor visability. 

... 3 • 
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Example 

In order to explain how this worked out in practice a typical 

block is selected for spraying. It is far enough away from the airfield 

to allow two teams of sprayers, staggered so that one is reloading while the 

other is spraying, to v/ork under one team of flag planes. 

Sprayers and flaggers are given names which cannot be confused on 

radio. In this instance sprayer teams Nylon and Jughead are assigned to 

the block by the field pilot. Sprayers in teams are lead and trail and in 

this instance would have the designations Nylon one and Nylon two or Jughead 

one and Jughead two. Ordinarily the radio portion of the drill involves the 

lead pilot only. His trail man follows him separated laterally about 

<+10-15 feet. 

Flag teams are given colors. In this case Red team is made up 

of two flag pilots and two pointers flying in two Cessna 172's. They are 

Red leader and Red two. Block 6l is shown in Pig. I and all points 

mentioned in the following account of the spraying of the first two passes 

are labelled. 

The lead spray pilots have flown the boundaries with the flaggers. 

They not only know what it looks like and how to get there from the airfield 

but they also have agreed on a rendez-vous point C in Fig. I. Inability to 

find this point or to announce position at the time of arrival washes out the 

drill. All is ready. 

Step 1: Red Flag team locates starting point A, in N.J2, cor. of block. 

Red leader circles at Point A at an altitude of 700 feet above 

average ground elevation. Red 2 Flag extends the E-tf line through 

A eastward 2-| miles to Point 3 and circles at 700 feet (see Fig. i), 

Step 2: Spray team Nylon c«rae out loaded from the airfield and upon reach 

ing Point C, their pre-determined rendez-vous point ^ miles Sast 
of starting Point A will then say "Nylon lining up". Red Flag 

Team will acknowledge and 3ed Leader will fly Westward on track 

maintaining an altitude of 700 feet and a speed of 75 miles an 

hour toward starting Point A, 

Step 3} At Point D, -|" mile 2ast of starting Point a, the spray team, 

flying at an altitude of 150-200 feet and at a speed of 150 miles 

an hour will have gone past Red Two who will then be in a position 

to see the spray team as they pass starting Point a, and will call 

"Nylon booms on". Nylon spray team will then proceed Westward 

maintaining their track and following Red Leader with Red Two 

bringing up the rear. 

Step ki When Red Leader reaches P«int E, ■§• mile ^ast of ending Point F, 

the spray team will have gone past him putting Red Leader in 

position to give "Nylon booms off" as they cross Point F. 

Step 5t Red Leader, after "booms off", will stay en track until he sees 

Nylon team bank left for turn. He will then do a 180 degree 

turn, moving over approx. 800 feet. Red Two, on hearing "booms 

.. 3. 



off", will increase speed and maintain track until he sees 

Red Leader complete his turn. He will then do a 180 degree 

turn, moving over the required swath width of approx. 800 feet. 

Step 6? Nylon spray team will, on completing turn, line up on Red Leader 

flying Eastward on track and will turn "'booms on" as they cross 

starting Point G on the second svrath using spray pattern from 

the first swath for guidance, The spray team will then continue 

Eastward on track passing Red Leader near Point G and follow Red 

Two who is now at Point H approximately 2 miles 2ast of the spray 

team. 

Step 7: When Red Two flag aircraft reaches Point I, ■§■ mile West of ending 
Point J on second swath, the Nylon spray team will have gone 

past him and he will be in position to say "booms off" when they 

cross said Point J. 

Step 8? Red Two flag aircraft, after "booms off", will stay on track until 

he sees spray team bank left for turn. He will then do 180 degree 

turn moving over 800 feet. Red Leader will make his turn at the 

same time as Red Two, as it is only on the first swath of a spray 

load that the trail flag aircraft waits until the lead flag air 

craft has completed the turn to make his. The flag team and 

spray team will continue in this manner until the spray aircraft 

has completed its load, ilie red flag team then locates starting 

point for the second spray load on the bl«ck and orbits awaiting 

the arrival of spray team "Jughead" which should be on the way 

out. Upon the arrival of this team, they continue in the same 

routine as they did with "Kyion" spray team on the first load. 

The sprayer aircraft were calibrated so that a team carrying a full 

complement of insecticide would, on the average, run-out slightly beyond the 

end of the 6th pass. 

B. V. Flieger 

Januarv 3. 1962 
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Block 61 

Load Team 

1. %l«n 

2« Jughead 

3 • J-ylon 

. Jughead 

5- %lon 

Theeretical Spraying Data -

2,0 mi. 

approx, approy, 

- Begin first pass W. 

- Sprayer (Nylcn) rendez-vcjs 
point. 

« Begin second pass E# 

- direction and track %lcn one-

first pass. 

GHIJ ~ Do, - second pass 

Swath width pairs 822 ft. X 30 passes » 2^,660 ft. = ^.67 mi. 
Insecticide dosage: 0.5 U.S.G. / Acre = 7,000 U.S.G./U|.,000 ac. (b.6? mi. X k.67 miJ 
Coverage: 5 loads X 6 passes X 2 aircraft = 60 passes X if.67 miles = 280.2 miles X Jui ft 
Emission rate 280.2 miles L> 150 nup.h. = 112.2 rnin. & 62.3 G.P.i-I. = 7,000 G + 0.5 G.P.A. 
Cessna speed: variable to maintain position - average 75 M.P.H. - £ sprayer speed 

1^,000 ac. 

1^,000 ac. 

B. V/. 

January 3, 1962 
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Summary 

1, In the 1961 aerial spraying program against spruce budworm, 1,648,150 acres 

were sprayed once, 523,100 acres were sprayed twice, and 2,800 acres were 

sprayed thrice with low-3trength insecticide (l/4 lbo DDT in 1/2 U.S. gal. 
solvent oil per acre). 14,000 acres were sprayed once with high-strength 
insecticide (1/2 lb8 DDT in 1/2 U.S. gal. solvent oil per acre). Experimental 

and operational spraying on these areas was carried out by Forest Protection 

Limited with technical assistance from the Laboratory. 

2. Spraying began on June 4, a late date because of a late spring in 1961, and 

was completed on June 30. Second sprays were first applied on June 18. 

3« Surveys, conducted during the early larval period before spraying, disclosed 

that 224,900 acres outside the original spray plan supported high populations, 

and that 8,400 acres within the spray plan supported low populations. These 

areas were added and deleted, respectively, from the spray plan. 

4. Several areas, 424,500 acres in all, were designated in the original spray 

plan to receive two applications of insecticide because they had a persistent 

infestation history. Counts of the number of larvae surviving five days 

after the application of the first spray showed that these areas contained 

a greater number of high surviving populations than the areas designated for 

one spray. These counts were obtained from a survey which also disclosed 

that high surviving populations occurred in 98,600 acres of the area originally 

designated for one spray. These were treated a second time. 

5. Higher percentage control was obtained in 1961 as in I960, on both balsam fir 

and red spruce in areas where egg infestations were high than where they were 

low. 

6. Higher percentage control was obtained on both balsam fir and red spruce in 
areas sprayed twine than in areas sprayed once. 

7» New flying techniques were used by Forest Protection Limited in 196l» Spray 

deposit in 1961, assessed along a transect of spray swaths in two experimental 

blocks, disclosed that spray droplet coverage was much improved over that 

obtained in I960, assessed at about the same number of locations scattered 

throughout the operation. Two sprays are thought to provide even more com 

plete spray coverage. 

8, Proper comparison of low- and high-strength insecticides requires more com 

plete analysis. Preliminary results indicate that there is no difference in 

the effectiveness cf the two insecticides which is not attributable to known 

relationships between droplet deposit and insect mortality. 

9. Studies of shoot development, budworm feeding habits and experimentally 

applied sprays on June 55 8, U, 14, 19, 24 and 29 show that: 

(a) Percentage control on balsam fir and white spruce increased from 
about 50 per cent to about 90 per cent from June 5 to June 29. 

Larvae became progressively more likely to be contacted by spray 

at later dates. 



(b) About 50 per cent control was obtained on red spruce and black spruce 

by spraying on June 5» 8 and 11. About 5 per cent was obtained on 

June 14 and 19j and spraying after June 24 produced progressively 

higher percentage control to about 90 per cent on June 29. Larvae 

were moderately well exposed on these species during the early period 

but became well protected during the mid-period as they entered the 

later-opening buds where they were protected by bud-caps. During the 

late period, the disappearance of bud-caps and increased size and 

movement of the larvae contributed to better control. 

10. Populations of spruce budworm vary from species to species among the host tree 

species. When this is considered together with variations in the percentage 

control obtained from sprays applied at different times, it is concluded that: 

(a) Single sprays applied early to protect balsam fir foliage will leave 
a sufficiently high population on either red spruce or balsam fir to 

reinfest balsam fir in stands containing a mixture of the two species. 

(b) The application of an early spray and a late spray will both protect 
balsam fir foliage and yield high percentage control on all host 

tree species. 

(c) Late spraying wi.11. produce high percentage control on all host tree 
species but will not protect balsam fir foliage* 



PRELIMINARY ASSESSMENT OF OPERATIONAL AND EXPERIMENTAL 

AERIAL SPRAYING AGAINST SPRUCE BUDWORM IN NEW BRUNSWICK IN 1961 

D. G. Mott 

Forest Entomology and Pathology Laboratory 

Department of Forestry 

Fredericton, N. B. 

The 1961 spruce budworm aerial spraying program in New Brunswick comprised 

an operational spray area of some 2,084,450 acres and an experimental spray area of 

some 103,600 acres. Preliminary acreages sprayed were given in an earlier report1. 
Table 1 presents a final statement of areas involved in both operational and 

experimental spraying. 

Table 1.--Acres sprayed in 1961 spruce budworm aerial spraying operation. 

Operational area 

Sprayed once with (1/4 lb. DDT per 1/2 U.S. gal. solvent per acre) 1,572,550 
n twice " " » n 509,100 

" thrice " " " " 2,800 

Experimental area, Dept. Forestry 

Sprayed once " " n it 33,600 
" twice »« " n it 14,000 

n once " (1/2 lb. DDT per 1/2 U.S. gal. solvent per acre) 14,000 

Experimental area. Dept. Fisheries and Fisheries Research Board 

Sprayed once with (1/4 lb. DDT per 1/2 U.S. gal. solvent per acre) 42,000 

Total area sprayed once 1,662,150 
" » n twice 523,100 

« » » thrice 2,800 

Total area sprayed (net area) 2,188,050 

1Summary Report of 1961 Spruce Budworm Aerial Defoliation and Egg-Mass Surveys, and 
Forecast of Conditions for 1962. D. G. Mott, Forest Entomology and Pathology 

Laboratory, Department of Forestry, Fredericton, N. B. September 27, 1961. 
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In 1961 the Forest Entomology and Pathology Laboratory, Fredericton, N. B., 
Department of Forestry, again provided technical assistance to Forest Protection 

Limited in the conduct of the operational spray program, and conducted experimental 

studies in the experimental spray area in conjunction with Forest Protection Limited. 

The technical assistance rendered by the Laboratory was under the overall direction 

of D. G. Mott, assisted by D. G. Cameron who supervised experimental work at a 

field camp at Chipman, and M. B. Craig who supervised surveys of population level 

following spraying. During the year the Laboratory expended some 2,000 man-days 

and 54*000 vehicle-miles on the operational and experimental spray programs. Forest 

Protection Limited augmented the Laboratory staff and facilities by supplying some 

3,000 man-days of labour and 20,000 vehicle-miles of transportation, and all flying 

services. The Laboratory undertook the following responsibilities in 1961s 

1. Consultation with respect to development of the spraying plan. This 

required the conduct of surveys of population level in the late 

summer of I960 and forecasts of hazard from attack for 1961. 

2. The conduct of surveys of tree and insect development in 1961 as a 

basis for advising on timing of spray applications. 

3. The conduct of surveys of population level in 1961 in the vicinity of 

the operational area and advising regarding the need for extensions 

to the area to be sprayed. 

4. The conduct of surveys of surviving populations following spraying 

and advising regarding the need for respraying, 

5. The assessment of the effectiveness of the spraying operation through 

population and defoliation surveys following spraying. 

60 The conduct of experimental programs. 

During May, June and July work was centered at Taxis Airstrip at Parker's 

Ridge, and at Chipman. Trailer facilities were provided by Forest Protection Limited 

at Taxis, and a field camp was established in local facilities at Chipman. The 

latter was established and operated by F.P.L. with costs borne by the Department of 

Forestry, 

The extensive defoliation survey was conducted by Forest Protection Limited. 

In the following report, results of operational and experimental spraying 

ere considered separately. 

Operational Spraying 

The earlier report of this Laboratory already referred to, presented 

maps of the 1961 aerial spraying operation and these will not be repeated here. 

In the autumn of I960, the Laboratory drew attention to the fact that 

surviving populations on red spruce were remarkably high following spraying and 

the probability that these populations would reinfest balsam fir. It also pointed 

out that in certain limited areas, red spruce was beginning to suffer serious 

damage from defoliation by budworm. The Advisory Committee on Forest Spraying of 
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Forest Protection Limited at its Meeting of November 14, I960, drew attention to 

the fact that there were areas of seemingly persistent infestation in spite of 

spraying in 1958 and I960, and, with the hypothesis that this might be due to the 

survival of budworm on red spruce, recommended that such areas be delineated and 

treated with two sprays in 1961, one at the normal time for protection of balsam 

fir foliage and the second about ten days later when red spruce shoots were 

expected to be more developed. Such areas were delineated at the Laboratory from 

past records of egg-mass infestation and defoliation, and as a result 424>50O acres 

were included in the original 1961 spray plan for two spray applications. A visual 

assessment of stand conditions from the air in these areas suggested that red spruce 

was prevalent in most of the coniferous stands and was frequently an important 

component in mixedwood stands. 

Timing of 

The basis for timing spray applications in Nei* Brunswick has been that 

devised by Webb (1955) . Using Webb's work as a guide, the I960 spray application 
was delayed to obtain high insect kill, and considerable defoliation of balsam fir 

resulted. Very favourable weather for the budworm prevailed during the I960 
season and most of the sprayed area, then seriously damaged, became reinfested. 

The 1961 operation, therefore, had to be timed to preserve as much foliage as possible 

on balsam fir. 

about three weeks later than 

In 1961, spring development of trees and the budworm were/normal. This 

was accompanied, and perhaps caused, by a predominant air flow from the east during 

the spring period, which carried inland cool air from the Gulf area. As a result, 

development was later in some easterly sections than in some westerly sections, and 

shifts in the timing of spraying had to be made to account for this. 

Original planning for 1961 intended that first sprays in all areas be 

applied at the time when maximum foliage protection would be obtained on balsam fir, 

and second sprays where applicable, be applied about ten days later with the 

objective of obtaining better control on red spruce. Very little experience with 

budworm habits on red spruce was available when these plans were made. However, 

close observation of development in the early spring of 1961 suggested that in 
two-spray areas the first spray should be applied earlier than the normal time to 

protect balsam fir foliage because it was found that budworm larvae on red spruce 

were fairly well exposed on old foliage during the early period and it was suspected 

that they would become well protected under bud-caps at about the normal time of 

spraying. This was discovered in time to recommend earlier applications of the 

first spray in two-spray areas. Further discussion of timing is presented below in 

experimental results. 

The timing schedule that was evolved for 1961 was followed remarkably 

well by Forest Protection Limited. Spraying began on June k> second sprays were 

first applied on June IS, and spraying was completed on June 30. 

Pre-spray Larval Population Surveys Outside the Spray Plan 

A survey, using sequential counting techniques, was conducted in May and 

"Hfebb, F. E. 1955. Biological assessment of aerial forest spraying against the 
spruce budworm in New Brunswick. For. Chron. 31(4): 342-352. 
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early June for larval populations outside the operational spray plan along the 

perimeter from Fredericton clockwise to the lower Miramichi, This survey was 

intended to provide infestation information early enough that any extensions to 

the plan could be made while foliage could still be protected by sprayingo It 

was also intended to determine the population level on two spray blocks containing 

a total of 8,400 acres which were suspected to contain low populations. It was 

particularly important to detect any infestations on the northern edge of the plan 

where the large areas of vulnerable, overmature timber lie. Previously undetected 

infestations were discovered at a number of locationss a large area south of 

Prince William running down to Brockway, areas near Meductic, Hartland, 

East Florenceville, Glassvills, Juniper, Maple Grove, Napadogan, Hovey Brook, 

Parker's Ridge, Salmon Brook Lake, and along the lower Renous River. Low populations 

were discovered in the two blocks mentioned above that had been included in the 

plan. These were located along the lower Northwest Miramichi River. 

As a result of these surveys, 224,900 acres were added to the original 

spray plan and 8,400 acres were deleted. 

Surviving Populations After First Spray 

In order to establish whether areas designated in the spray plan to 

receive two applications of spray warranted second treatment on the basis of popu 

lation levels following the application of the first spray, and to establish where 

other areas of high surviving population were located, a survey of surviving larval 

populations, using sequential counting techniques, was conducted within all sprayed 

areas. Counts were obtained from balsam fir and red spruce at up to five locations 

in each accessible spray block five days following first spraying. In this survey, 

•high1 counts represent the number of larvae which would be expected to cause severe 

defoliation and severe reinfestation of eggs. 'Low1 counts represent the number 

expected to cause light defoliation and light reinfestations. The results of this 

survey are presented in Table 2. 

Table 2.—Percentage of sample points from sequential surveys conducted 

five days after first spraying, containing 'high' and 'low' 

infestation levels on balsam fir and red spruce. (Number of 

sample points in brackets.) 
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A larger proportion of balsam fir samples contained 'high1 surviving 

populetions following the first application of spray in areas designated for two 

sprays than in areas designated for one spray (26 per cent vs. 14 per cent). A 
fairly large proportion of red spruce samples contained 'high' populations in 

both treatment categories (26 per cent and 22 per cent), but it must be remembered 
that red spruce in stands in the areas designated for two applications is more 

prevalent than in those designated for one, and that 'high' surviving populations 

on this species in the areas designated for two sprays are therefore more likely 

to yield reinfestation of balsam fir. 

Some 98,600 acres were discovered in the survey to support 'high' 
surviving populations after the application of the first spray, in the areas 

originally designated to receive one spray. These were therefore treated the 

second time. Some 2,800 acres were resprayed a third time, because 'high' popu 

lations were discovered after the second treatment. 

After the second treatment, the percentage of 'high1 samples in the whole 

operational area was reduced from 17 per cent to 1 per cent on balsam fir, and from 

25 per cent to 3 per cent on red spruce. 

A discussion of the average number of surviving insects in these different 

spraying regimes is presented later, following a consideration of the experimental 

results. 

Population Reduction by Spraying in 1961 

Percentage control is based on sampling pupal populations throughout 

sprayed and unsprayed areas. This is an extensive survey: in 1961, counts were 

made on balsam fir at 322 locations, and on red spruce at 185 locations. In Table 3> 

the results are broken into those obtained in one- and two-spray areas, and into two 

infestation categories. 

Table 3.—Number of emerged pupae per 18-inch branch tip on balsam fir 

and red spruce in sprayed and unsprayed areas, divided into 

high and low infestation categories; and calculated percentage 

control by spraying. (Number of samples in brackets.) 

*Infestation categories, based on egg-mass infestations from I960 survey. 
High - above 175 egg-masses per 100 sq. ft. of foliage. Low - below 174 egg-masses 

per 100 sq. ft. of foliage 
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The following conclusions may be drawn from Table 3s 

(a) Better control was obtained on both balsam fir and spruce where larval 

populations were high than where they were low. This is consistent 

\*ith results in I960, 

(b) Better control was obtained on both balsam fir and red spruce in areas 

sprayed twice than in those receiving only one spray. However, the 

remarkably good control suggested on red spruce in the one-spray areas 

as compared with that on balsam fir (81 and 53 per cent compared with 
78 and 53 per cent) is not consistent with the more intensive experi 

mental results to be presented later in this report. No firm explanation 

can be advanced; it may be due to an underestimate of unsprayed population 

levels due to sampling. 

(c) Somewhat better overall control was obtained on red spruce than on balsam 
fir. 

An indication of the influence of the spraying operation on population trends 

can be obtained from a comparison of egg populations in I960 and 1961 (Table 4)o 

Table 4»—Comparison of number of egg-masses per 100 sq. ft. of foliage 

on plots sampled in I960 and 1961 in sprayed and unsprayed 

areaso 

JT Egg masses per 

toea J?«+. 100 sq. ft. foliage 
Plots i960 19ol 

1961 operational and experimental 

areas - one application 173 156,5 64.0 0.41 

1961 operational and experimental 

areas - two applications 73 202.2 52.9 0.26 

1961 unsprayed check areas 10 401.3 216.7 0.54 

Table 4 indicates a reduction in average population level occurred 

naturally in check areas from I960 to 1961 with 1961 populations being about one-

half those of I960. In area3 that were sprayed once in 1961, a slightly greater 

reduction took place, and in areas sprayed twice, populations in 1961 were about 
one-quarter their level in I960. 

On an area basis, however, the reduction in the infestation is much more 

marked. There was a reduction from 939,000 acres to 260,000 acres of moderate and 

severe infestation (more than 175 egg-masses per 100 sq. ft, of foliage) in the 
operational area from I960 to 1961 following the 1961 operation. In the remaining 

infested area in I960 (aside from the Tabusintac area), only part of which was 
sprayed in 1961 experimentally, 847*000 acres were moderately and severely infested 

in I960 and 647,000 acres in 1961, Thus, in the operational area9 the area of 

moderate and severe infestation was reduced in 1961 to 27 per cent of the area in 
I960, while in the remaining area of I960 infestation, the area ijifested in 1961 is 

equal to 76 per cent of that in I960. 



(7. 

Experimental Spraying Program 

Only the experimental program of the Forest Entomology and Pathology 

Laboratory, Frederieton, will be considered in this reporte Those of the 

Chemical Control Section., Department of Forestry, and of the Fisheries Research 

Board and Department of Fisheries will fca reported en separately. 

The program of the Laboratory v/as carried out in the area illustrated 

in Fig. 1 from field headquarters at Chipmans and had as its objectives the 

following: 

1. The comparison of spray droplet coverage in 1961 with that in 1960. 

2. The comparison of the effectiveness of a single application of l/4 lb. 
DDT per l/2 U.S. gal. solvent oil per acre (low-strength insecticide) 
with that of a single application of l/2 lb. DDT per l/2 U.S0 gal. 
solvent per acre (high-strength insecticide); as a supplement to more 

intensive testing of these two formulations in 1960. 

3. The comparison of the effectiveness of one and two applications of 

l/4 lb. DDT per l/2 U.S. gal. solvent oil per acre as a check on 
performance of these two spraying regimes in the 1961 operational 

spray area. 

4. The study of means of obtaining good control of budwora on all four 

of its host tree species—-balsam fir, red spruce, white spruce, and 

black spruce. 

Spray Droplet Coverage 

In previous studies the Chemical Control Section, Department of Forestry, 

has shown that when a deposit of at least 10 droplets of spray per sq. cm. is 

obtained, good control of budworm larvae can be expected from either the low-

strength or high-strength spray formulations. At less than 10 droplets per 

sq. cm. of deposited spray, effectiveness of both formulations is reduced, and 

the effectiveness of the low-strength formulation is less than that of the 

high-strength formulation- Evaluation of droplet coverage in the 1960 operation 

disclosed that a large proportion of the area received deposits of less than 10 

droplets per sq. cm. Forest Protection Limited modified its flying procedures 

in 1961 in an attempt to improve the uniformity of spray coverage. The improved 

technique provided for each pair of spray aircraft two light aircraft carrying 

navigators who dirested their flight paths by referring to topographic maps and 

ground characteristics. Thase two navigating aircraft were separated along the 

flight path, thus permitting the spraying aircraft to become oriented by visually 

aligning the navigating craft. Square or rectangular spray blocks were used, which 

contained the area to be treated by five team-loads of spray or nearest fifth 

thereof (14,000 acres or nearest 2,800 acres). 

The spray deposit obtained from this new flying technique was measured 

on two of the experimental spray blocks by measuring the deposit on cards placed 

at intervals along a transect across the two blocks. The blocks were sprayed 

by 8 of the 24 aircraft used in the operation. In 1960, dosage was measured in a 

large number of blocks at a small number of places within the block—that is, in 



Figo lo—Map of experimental spray area in 1961, 
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a different way. Nevertheless, a comparison of the results obtained in 1960 and 

1961 is informative (Table 5). 

Table 5,"—Comparison of spray deposit, 1960 and 1961o 

Deposit, drops per sq. cm. 
Proportion of sampled points 

1960 1961 

Less than 5 drops 

Between 5 and 9.9 drops 

More than 10 drops 

48 

20 

32 

23 

13 

64 

On the basis of the sampling represented in Table 5, and considering 

deposits of less than 10 droplets per sq. cm. as representing inadequate spray 

coverage, spray coverage in 1961 was considerably better than in 1960. In those 

areas receiving a second spray in 1961, the area which received an adequate 

dosage during either the first or second spray, can be calculated as 64 per cent, 

plus 64 per cent of the initially inadequately sprayed 36 per cent, or a total 

of 87 per cent. In addition, there would have been areas which received less 

than ten drops in each of the first and second sprays, but on which the cumulative 

dosage would have been greater than ten: it is not known whether this can be 

considered adequate spraying. 

An over-all increase in effectiveness of the 1961 spray over what was 

obtained in past years when high-strength insecticide was used should not neces 

sarily be expected from the improvement of spray coverage in 1961, At deposits 

of less than 10 droplets per sq0 cm. the high-strength insecticide is more effective 

than the low strength? while above 10 droplets per sq. cm. they are equally 

effective. Therefore, in those areas receiving less than 10 droplets per sqo cm., 

effectiveness was probably higher in past years with high-strength insecticide 

than it was in 1961 when low-strength insecticide only was used in the operation. 

A detailed assessment of the spray deposit can be obtained from an 

examination of deposits along the transect through the two experimental spray 

blocks (Figs. 2, 3, 4, and 5). 

Figs. 2 and 5 present results of assessments at intervals of about 

115 feet along about 7.5 miles of transect, or at about 346 locations. High and 

low deposits can be seen to occur in patterns which are interpreted to be derived 

from individual swaths or team-swaths of spray. In Figs. 3 and 4, deposit was 

measured at intervals of about 14 feet along about 1.9 miles of transect. 

Spraying was done by two different teams of aircraft, and each figure represents 

spraying results of a team. A marked difference occurred between the two teams. 

Obviously this is not because of differences in flying procedure since even the 

poorer results show that swaths were located in approximately correct positions, 

although the aircraft may have been flying too close together. Most probably 

it is due to differences in the droplet spectrum of emitted spray, a matter which 

is susceptible to manipulation during calibration, or to the presence of a light 

cross-wind where good results were obtained. 



Fig. 2.—Spray deposit measured as number of droplets per sq, cnu on 

cards, placed at 115-ft. Intervals along a transect of spray 

swaths in an experimental block containing 11,200 acres* 

Each team-load represents 12 spray swaths* The location of 

the beginning and end of each team-load is the theoretical 

map location and is not necessarily where the aircraft began 

spraying. 
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Fig. 3»--Spray deposit measured as number of droplets per sq. cm, on 

cards placed at 15-ft. intervals along a transect of spray-

swaths in an experimental block containing 2,800 acres. 

Each team-load represents 12 spray swaths. The location of 

the beginning and end of each team-load is the theoretical 

map location and is not necessarily where the aircraft began 

spraying. 



No. of droplets per sq. cm. 

Adequt.te dosage level 



Fig. 4*—Spray deposit measured as number of droplets per sq. cm. on 

cards placed at 15-ft. intervals along a transect of spray 

swaths in an experimental block containing 2,800 acres. 

Each team-load represents 12 spray swaths. The location of 

the beginning and end of each team-load is the theoretical 

map location and is not necessarily where the aircraft began 

spraying. 
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Fig. 5•—■Spray deposit measured as number of droplets per sq. cm. on 

cards placed at 115-ft. intervals along a transect of spray 

swaths in an experimental block containing 11,200 acres. 

Each team-load represents 12 spray swaths. The location of 

the beginning and end of each team-load is the theoretical 

map location and is not necessarily where the aircraft began 

spraying. 
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Pupal populations were measured at 38 locations v/hich received in 1961 more 

than 10 drops per sq. cm., and at 24 locations which received less* There were 3.04 

and 7.36 pupae per 10 sq. ft. of foliage, respectively, in these adequately- and 
inadequately treated locations. 

Comparison of Low- and High-strength Insecticide 

One 14,000-acro experimental spray block was treated with low-strength 

insecticide and one similar e:cporimental spray block was treated with high-strength 

insecticide on the same days. Population sampling was carried on in an untreated 

check area and in the two spray blocks at intervals of about five days from May 25 to 

July 15. Twenty sample trees were distributed throughout each area. Spray was 

applied en June 14 p.m. and June 15 a.m. The degree of population reduction by 

spraying was computed as: 

100 x Expected population (treated) - Observed population (treated) /, \ 
Expected populations (treated) v ; 

where: 

footed population - Initial population (treated) * 

Proper analysis of these data require a regression analysis of probit 

mortality and log droplet density in each treatment, together with a comparison 

of the resultant regression lines. At the time this report is written, such an 

analysis has not been performed and the results to be presented must be considered 

preliminary. 

An average of 92 per cent control with high-strength insecticide and 

78 per cent vriLth low-strength was obtained on balsam fir. However, the sample 

trees in the area treated with high-strength received an averpge deposit of 

9.6 droplets per sq. cm., while those in the low-strength area received only 

6.7 droplets per sq. cm. The difference in percentage control is undoubtedly 

due to these differences in droplet dosage, and it is concluded that there were 

no differences in effectiveness of the two formulations when adequate dosage is 

obtained. 

Comparison of One and Two Applications of Experimentally Applied Low-strength 

Insecticide 

For this comnarison, the 14,000-acre spray block treated with low-

strength insecticide/xn the preceding comparison was used as one experimental 

block, while a second 14,000-acre block was sprayed twice with the same formulation 

on June 7 a.m. and June 24 p.m. Population sampling was conducted in the same way 

as in the preceding comparison. The results of this test were inconclusive. During 

the first spray on the two-spray block, difficulty was experienced with the aircraft 

equipment in that portion of the block where most of the sample trees were located. 

A faulty dump valve permitted the load to be released much more rapidly than would 

have been the case through the regular nozzles. The resultant spray pattern showed 

large droplets beneath the aircraft with little lateral drift. Poor control was 

measured on the area—67 per cent in comparison with 78 per cent in the area treated 

with one application. However, the data collected from the operational area (see 
above) showing percentage control based on pupal populations leaves little doubt 

that better control was obtained in areas treated twice. 
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Spraying Balsam Fir. Red Spruce« White Spruce, and Black Spruce 

Seven 2.,800-acre blocks (Fig. 1) were sprayed on June 5, 8, 11 s 14, 19, 

24 and 29 with low-strength insecticide. The percentage control by spraying in 

each block was established by conducting an extensive survey of surviving pupal 

populations in early July. These counts were compared with the counts in the check 
area. Data on insect development and shoot development were obtained in the check 

area from the mid-crown of mature trees in the check area. 

Figs. 6, 7, and 8 present the results of these studies. In Fig. 6, 

;<hoot growth during the spraying season is illustrated for each of the four 

tree species, while in Figs. 7 and 8 the persistence of bud-caps on the growing 

shoots and percent control resulting from spraying are shown in relation to date 

for each tree species. 

Balsam fir growth proceeds at a rate intermediate between white spruce 

and red and black spruce (Fig. 6). This is the rate of growth with which budworm 

feeding it synchronized, such that serious defoliation results where populations 

are sufficiently high. The faster growth rate of white spruce results in more 

foliage being produced than can be consumed by budworm and thus only light or 

moderate defoliation. The slower growth rate of red and black spruce would result 
in more foliage being consumed than is produced if budworm larvae were able to 

feed in the shoots of these species. However, red and black spruce buds remain 

closed and protected from entry of the larvae by the bud-caps which persist for 

about 15 days after the balsam fir and white spruce bud-caps have begun to drop 

(Fig. 7)e During this period old foliage must be consumed by the larvae. It is 

well known that small budworm larvae are not able to survive on the old foliage 

of black spruce and thus very little defoliation takes place on this species» 

except when it occurs in mixture with red spruce and balsam fir and becomes 

infested with budworm larvae from the former two species after the buds on black 

spruce have broken. However, it has been discovered that larvae ean survive 

successfully on the old foliage of red spruce. At first, when they are very small, 

they mine the needles while later, as fourth-instar larvae, they construct open 

feeding sites among the old noddies. Red spruce, however, is usually defoliated 

both by its own resident populations which survive in the above manner, and, 

when in mixture with balsam fir$ by some larvae which become starved on fir and 

successfully move to red spruce. 

When these four tree species are sprayed, i;he results depend very 

markedly on the timing of spray application. In 1961, within the experimental 

area, spraying between June 5 and June 11 obtained moderately good results on 
all species3- (Fig. 8). After June 11, progressively better results were obtained 
on balsam fir and white spruce» but during the period from June 11 to June 20, 

very poor results were obtained on red and black spruce, followed by very good 

results after June 20. (it is convenient to discuss this in terms of dates, but 

it must be remembered that these dates might change radically from year to year, 

see below.) 

-Note that the data for white spruce have been extrapolated—during pupal surveys, 

few white spruce were found in these early experimental blocks. 



Fig. 6.--Length (mm.) of shoots on mid-crown branches of dominant balsam 

fir, red spruce, white spruce, and black spruce at intervals of 

two days from May 26 to June 29. Data collected in Chipman 

Check Area, 1961. Dates of occurrence of maximum abundance of 

each instar of spruce budworm (peak - ... instar) on all species 
combined, A maximum difference between tree species of three 

days in the occurrence of maximum abundance of each instar was 

discovered. 
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Fig. 7.—Percentage of shoots on mid-crown branches of dominant balsam 
fir, red spruce, white spruce, and black spruce on which bud-

caps persist, at intervals of two days from May 26 to June 29. 
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Fig. 8.—Percentage control obtained in experimentally-sprayed 2,800-acre 
blocks on balsam fir, red spruce, white spruce, and black spruce 

by spraying with low-strength insecticide (1/4 lb, DDT per 1/2 
U.S. gal. solvent oil per acre) on June 5, 8, 11, 14, 19, 24, and 
29. Values obtained on adjacent dates were combined in three 

instances and plotted over the average date for purposes of 

smoothing the curves. These values are indicated with a 'C, 

No data were collected on white spruce on the areas treated 

before June 14 because the species was not encountered in surveys 

through the areas treated on the early dates. The curve has been 

extrapolated in accord with what would have been expected on this 

species from data in Fig. 7o 
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The explanation seems to be as follows. Balsam fir foliage was not 

fully flared until June 11, and larvae v/ere not well exposed until June 9 (Fig* 6). 
As time progressed, larvae became bigger, moved about more and consumed more 

foliagej all of these factors would contribute to progressively better kill from 

later spray application. 

Flaring on white spruce occurred at about the same time (Fig. 6) but 
before this date larvae were protected by bud-caps (Fig. 7). However, more 
bud-caps dropped as time went on, and the growth of larvae and increasing food 

consumption and movement made them more likely to be killed by later spraying. 

On the other hand, m red and black spruce, small larvae were moderately 

v/ell exposed on old foliage up to June 11, The data (Fig. 8) suggest that they 
were better exposed on black than on red spruce, but this difference is well 

within the variation expected in the data. Foil owing this, as bud-caps began 

to loosen, they entered the buds where they were well protected from spray. 

Again, notice that some variation in spraying effectiveness occurred during this 

period between the species; this is undoubtedly due to natural sampling variation. 

Larvae are protected on these two spruces until the shoots become more exposed, 

both through elongation of the shoot and dropping of bud-caps. On black spruce, 

most buds split the bud-cap upon the initiation of rapid growth while the 

remainder carry a very small bud-cap on the tip of the expanding shoot* Thus, 

in Fig. 7, there is a rapid decline on black spruce in the percentage of shoots 

with persistent bud-caps shortly after June 13, followed by a less rapid decline 

as the remaining bud-caps are shed. Larvae become well exposed with a resulting 

rapid riBe to a high level in percentage control obtained by later spraying 

(Fig. 8). 

On red spruce, the bud-caps are carried on the tip of the growing 

shoots, and are so constructed that they expand to a remarkable degree, yielding 

ample protection to feeding larvae on those shoots on which they persist. Thus, 

the slower increase in the percentage control obtained from spraying red spruce 

during this late period may be significant . 

Timing of Spraying 

Obviously, from the previous section it would be concluded that spraying 

after June 20 would be more effective in stands containing fir and the three 
spruces. However, the effectiveness of spraying is not measured alone by the 

degree of control obtained* In most oases, it is more important to obtain 

adequate foliage protection on balsam fir, and it is known that this requires 

spraying in the period before larvae reach mid-fifth instar after which food 

Note that following spraying subsequent growth on the shoots of all species is 

not contaminated. Thus, the exposed part of the shoot on white spruce and balsam 

fir would be contaminated during early spraying and would be toxic to larvae if 

they should feed there during the later instars when food consumption is high. 
On red and black spruce, however, the whole bud is protected until about June 15. 
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consumption is high, or before June 16. Yet, though populations can be sufficiently 

lowered by early spraying to protect the foliage of the year, about half the 
population survives to reinfest the Btand, and operational considerations 

frequently require spraying during the period when low control is obtained on 

red and black spruce. 

The solution must lie in the use of two spray applications, one before 

June 11 to protect fir foliage and obtain good early control on all species, and 

one after June 20, to obtain a high level of control on the population in the 

stand. 

Absolute dates have been used in this discussion, and it has been 

pointed out that these are peculiar to this year, 1961, and to this area. In 

any other year, or in other areas, the date when ititiation of growth takes 

place can be expected to be earlier, for 1961 was a late years and to vary from 
year to year. Indeed, the synchronization between insect development and shoot 
development, and the relationship between shoot growth on the four species can be 

expected to vary. Accordingly, it is useful to refer to the dates in terms of 
time following recognizable events in the development of the insect and the tree. 

Since the factors which are felt to influence the variations in effectiveness of 
spraying are felt to be more closely a function of shoot and bud-cap development, 

timing should be made more closely dependent upon these factors. Although it 

has not been included in this study, earlier studies indicate that spraying 

should not begin before balsam fir buds begin to flare, an event which took 
place this year when shoots at mid-orown of overstory trees were about 12 milli 
meters long. This could occur at a shorter shoot length in flowering years. 

The following timing descriptions are pertinents 

Balsam fir.—Spraying can begin when needles begin to flare when shoots at 
mid-crown of overBtory trees are about 12 mm. long in non-flowering 

years. Increasing percentage control will be obtained up to the time 

of pupation, but spraying should be completed by the time of peak 

fifth instar in order to preserve the foliage crop. This period will 

usually consist of about 10 to 15 days. 

White spruce.--Spraying can begin when needles begin to flare and after about 
half the bud-caps are off. In 1961, this occurred when shoots were 

about 25 mm. long. Spraying can continue to pupation, and there is 
no danger of serious defoliation. Increased percentage control is 

obtained with later spraying. 

Red and black spruce.—Spraying can begin after budworm larvae have passed peak 
third instar, when they are generally feeding in open sites on old 
foliage* It can continue to the time when buds begin to open, an 

event which occurred in 1961 when shoots were about 7-8 mm. long. 
Spraying should then cease for about 13 days until bud-caps are well 
off, when shoots are 18 and 22 mm. long (black and red spruce, 
respectively). Higher percentage control is to be expected in 
later spraying. No serious defoliation is to be expected except 

on red spruce in mixture with balsam fir. 



FOR WORMATION ONLY 

1961 INTERIM REPORT ON EFFECTS OF DDT SPRAYINGS ON NEW BRUNSWICK FISH 

AND AQUATIC INVERTEBRATES 

(Prepared for Interdepartmental Committee on Forest Spraying Operations, 
Ottawa, November 22, 1961) 

This is a brief outline of the projects undertaken recently by the 

Fisheries Research Board and Department of Fisheries to determine the effects on 

salmonid fishes and their food, of the 1961 and earlier DDT spraying operations 

in New Brunswick. Further details may be found as indicated in Appendices 1 to 3. 

1. Short-term mortality tests with caged young salmon and trout, 1961 

Hatchery-reared salmon parr, trout fingerlings and trout fry were held 

in cages in lower sections of four streams within the 1961 operational spray 

area in the Nashwaak and Miramichi drainages. Two of the streams received 

single half-strength (£ lb DDT/| gal/acre) application, two received double 
application of the same spray with an interval of about 10 days. Similar lots 

were held near the lower end of the Molus River which received a single half-

strength application for a special experiment with aquatic invertebrates, and 

in the upper Northwest Miramichi at Camp Adams, the unsprayed control. No 

streams suitable far fish holding tests were sprayed at full strength 
(| lb DDT/I gal/acre). 

Results; Mortalities of salmon parr in single half-strength sprayed 

watersheds were of similar order to those receiving half-strength application 

in I960, indicating less severe effects than with full-strength application 
regularly used previously. Double application at half strength appeared to 

have as severe effect on salmon parr survival as single full strength used 

previously. Data for trout were inconclusive. 

(Report by H. E. Edwards, Appendix 1) 

2. Relative effects on native young salmon populations of single full-strength, 

single half-strength and double half-strength applications of DDT insecticide 

In I96I, autumn electroseining assessments of young salmon populations 
were continued at representative stations on tributaries of several river 

systems including the Miramichi and Nashwaak, having different spray histories. 

In addition assessments were made on the Molus, sprayed once at half-strength 

in 1961, and on adjacent unsprayed streams in Kent County. Data similarly 

obtained in I960 on the unsprayed Margaree, N. S., were used in this analysis 

of data obtained over several years. Condition factors have been calculated 

indicating "fatness" of specimens taken during autumn electroseining to show 

possible effects of altered diets related to changes in invertebrate fauna. 

Results t With single half-strength spraying, native populations of 

underyearling and yearling salmon are reduced to about half the normal popula 

tions for unsprayed streams. Older young salmon are less affected so that 

3 months after spraying they represent about f of the number needed for full 
smolt production. These effects of half-strength spraying have been much less 

serious than effects of earlier full-strength sprayings where underyearlings 

were practically eliminated. 
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Two half-strength applications at an interval of about 10 days appear 

to have had somewhat less serious effects on native young salmon than a single 

full-strength application, but are much more harmful than a single half-strength 

application for all year-classes, especially for underyearlings. Such double 

Bpraying may leave only $% of the number of fry needed for full smolt 
production. 

Young salmon in both half-strength and full-strength sprayed streams 

averaged shorter and thinner than those in unsprayed streams. 

It seems possible that a single half-strength application of DDT 

insecticide, if not repeated during the 3 following years, would have scarcely 

noticeable effects on adult salmon catches resulting from the young salmon in 

the affected streams. 

(Report by P. F. Elson, .Appendix 2) 

3. Effects of half-strength spraying on aquatic invertebrates, 
Molus River, 1961 

On June 11-12, 1961, the whole 10-mile long Molus watershed, Kent 

County, was sprayed experimentally at half-strength (£ lb/| gal/acre) to permit 
investigation of the effects on invertebrate fauna at several stations from 

source to mouth, in relation to distribution of insecticide as shorn by water 

analyses. Seven stations were used, including three which were covered 

intensively—one well up the northwest branch, one just below the confluence 

of the two main branches and about halfway down the watershed, one just above 

head of tide. 

Three sampling techniques were used: (a) Pre- and post-spray Surber 
square-foot bottom sampling; (b) collection of aquatic insects emerging from 
yard-square areas into cage-traps, from 2 to 3 days before until 10 days 

after spraying, with cages cleared hourly except during final week; 

(c) collection of downstream drifting insects and debris on 12 inch x 12 inch 
25-mesh copper screens, cleared hourly from several hours before spraying 

until U8 hours after spraying, and then at increasingly longer intervals to 
2U-hourly by June 21. 

Time-consuming analyses of water samples by Department of Forestry 

and working over of many samples for aquatic organisms have not yet been 

completed. 

Results; At this stage of analysis it appears that: (a) From 
Surber sampling, half-strength spraying had less drastic effects than full-

strength spraying used previously; yet reductions between pre- and post-spray 

aquatic invertebrate populations ranged from 72 to h3%» (b) Adult emergence 
cages were of little use during this short, cold, early-season period when 

few mayflies and stoneflies were emerging. They did indicate that pupal stages 

of Chironomidae were little affected, (c) The drift screens gave samples that 
should provide much valuable new information when fully analyzed. There is 

evidence of different degrees of susceptibility among the various groups of 

insects, based on the time and duration of their appearance on the screens in 

relation to the time of spraying. Among those showing high susceptibility to 

poisoning are blackfly larvae, mayfly nymphs Heptagenia, Iron and 

Paraleptophlebia, and hydropsychid caddisflies. More resistant forms are 

mayflies Ephemerella and Stenonema Carolina, and stoneflies Leuctra. 

(Report by F. P. Ide, Appendix 3) 
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U. Recovery of aquatic insects in branches of Northwest Miramichi River 
having different spray histories 

In 1961 as previously, emerging insects were sampled from Hay through 
August by 2U-hour, 5 t±mes-per-week collections in series of yard-square 
cage-traps at (a) Camp U2, in area sprayed in 195U} (b) Camp Adams, in area 
sprayed in 195U and 1956| (c) Trout Brook, in area sprayed in 19^6. Daily 
collections have been analyzed qualitatively and quantitatively. 

Resultst Immediately after aerial DDT spraying the aquatic insect 

fauna in affected streams typically declines sharply and little emergence occurs 

for several -weeks. Later in the summer of spraying* the total number of emerging 

insects per unit area of bottom rises above normal IbvbIs. but the total volume 

per unit area is much below normal^ there.are fever kinds! then, particularly of 
larger-sized forms like caddisflies, but more individuals, of smaller-sized forms 

like midges. The larger-sized insects, which are the preferred food of salmon 

parr, have been slow to return. After several years with no further spraying, 

however, the trend has been for total number per unit area to decrease and total 

volume per unit area to increase, as the species composition returns to normal. 

Esctreme flooding in May 1961 disturbed stream bottoms and confused to same 

extent the analysis of insect recovery during the past season. F. P. Ide is 

prepared to discuss the general picture at the I.C.F.S.O. meeting. 

£. Late-season mortality experiments. St. Andrews laboratory 

Commonly as the water temperature approaches freezing, autumn 

mortalities of young salmon have been observed in streams sprayed that year 

with full-strength application of DDT, but not in unsprayed streams. Whether 

this is a direct effect of thinness or is associated with DDT content in body 

tissues is unknown. In fall and winter I960-6I, experiments by P. F. Elson 

compared survival of parr collected in October from streams sprayed in June i960 
at half strength and full strength, and from an unsprayed stream. Similar 

experiments are being started this fall with parr collected in November from 

five streams, including some sprayed singly and doubly at half strength in 

June 1961, and from the Pollett as an unsprayed control. 

Results: The 1960-61 experiments brought out important differences 

between survival of fish subjected to half-strength and full-strength spraying. 

For example, subjecting fish of the three groups to gradual chilling to 1C and 

holding at that temperature was followed by no losses among the unsprayed and 

half-strength sprayed fish within a month, but over Q0% mortality among the 

full-strength sprayed fish within 8 days. 

6. Recent Miramichi adult salmon runs in relation to forecasted effects 
of DDT sprayings' -———-—---—---—-—----—---------—------——— 

In 1956 on the basis of reduced populations of young salmon in recently 

sprayed Miramichi streams, particularly in the extensive Southwest Miramichi 

drainage sprayed in both 195>6 and 1957, it was predicted that adult salmon 
returning to the Miramichi would be noticeably scarce in i960 and 1961. Catches 
by ostuarial trap-netters and Southwest Miramichi anglers have been low, as 

predicted. A better index of abundance is provided, however, by the F.R.B. 

estuarial sampling trap operated near Chatham through the whole open water 

season; it can register fish that may have been delayed by environmental 

conditions and are unavailable to the fishing public. From spring to October 31, 
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1961, the trap took 6,8UU grilse (53$ increase over i960) bat only 2,988 large 
salmon {3$% decrease from I960). The large salmon were mostly 2-sea-year fish 
from the 1959 smolt run, but some 15- to 20-pounders were taken, identified by 
scale-reading to be from the 1958 smolt run. The 1961 increase in grilse 
(1-sea-year adults) was expected because the estimated total KLramiehl smolt 

run in i960 was back to normal at around 2 million, as compared to under 

1 million in 1959. 

Recommendations 

Considering all information provided by the fisheries investigations 

to November 1961, the following recommendations are made for serious considera 

tion in planning future DDT spraying programs, in the hope of reducing to a 

minimum the harmful effects on young salmonid fish in affected streams: 

1. That sprayings be restricted as far as possible to a single half-strength 
application ?£ lb DDT/£ gal/acre) since it is the least Injurious to fish 
of any DDT formulation and dosage used so far. 

2. That all spray blocks covering an individual watershed be given the single 
half-strength DDT application within the shortest possible period of timej 
if watersheds receive the single application over periods exceeding a week 

as in 1961, the effect on fish might be as serious as double application 

at half strength. 

3. That respraying of individual watersheds be limited to every fourth year} 
repetition of half-strength spraying within 2 years of first spraying 

reduce salmon production by 50/S or more. 

U. That stricter precautions be taken to prevent direct spraying of salmon 
rearing waters that are sufficiently wide to be seen clearly from the airj 
In 1961 considerable mortality of young salmon was observed along the main 

Southwest MLramichi shortly after spraying over or very near the river, 
probably related to use of a new system of uniform spray blocks in 1961 
instead of irregular blocks delimited by streams. 

5. That further consideration be given to acquisition of staff and facilities 
for more extensive basic experimental studies of the effects of pesticides 
on fish and other faunaj the recent Hblus River project and late-season 
mortality experiments are examples of studies that can provide necessary 

background information. 

C. J. Kerswill 

Fisheries Research Board of Canada 

Biological Station, St. Andrews, N. B. 

November 8, 1961. 
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EFFECTS OF DDT SPRAYING FOR BODWOHM CONTROL ON CAGED SALMONID FISH 
IN C1SNTRAL NEW BRUNSWICK, 1961 

H. E, Edwards 

Fish Culture Branch 

Conservation and Development Service 
Department of Fisheries, Halifax, N. S. 

INTRODUCTION 

In 1961 for the ninth time, the forests of Central New Brunswick were 
sprayed with a DDT-in-oil solution. As in the past, the 1961 effort was 

designed to control an outbreak of spruce budworm attack. The main or industrial 
spray area covered an area of 2,l68,35U acres. Apart from the main spray area, 
a total of 103,600 acres of forest land were sprayed experimentally. 

This year's formulation was $ lb. DDT per £ U.S. gallon of oil per 
acre of forest sprayed. In the main spray area, 1,5!>9,91U acres received one 
application, 502,OUO acres two applications about 10 days apart, and 2,800 
acres a third application. 

Within the experimental area, 75,600 acres received a single applica 
tion of the £ lb/f gal/acre formulation and dosage. Here a joint study was 
undertaken involving analysis by the Departanent of Forestry of DDT content of 
the water following spraying, and by the Department of Fisheries and Fisheries 
Research Board of its effect on aquatic fauna. 

Short-term mortality tests were carried out at strategic points in 
both the main spray and experimental areas using caged young salmon and trout. 

METHODS 

During the 1961 spraying, the observations on short-term mortalities 
in caged fish tested somewhat different conditions than those which existed 
in the i960 spraying. Last year tests were run in three area types—one 
receiving a single application of DDT at the rate of i lb/| gal/acrej one 
receiving a single application of DDT at the rate of f lb/f gal/acre j and one 
receiving about 5/8 lb DDT/^ gal/acre. 

This year's tests were conducted in two area types—one receiving a 
single application of DDT at the rate of \ lb/f gal/acre; the other receiving 
two applications of DDT, each at the rate of % lb/£ gal/acre. No tests were 
run this year in areas receiving \ lb/£ gal/acre. 

In the main spray area four check points were established, two in 
zones receiving a single application and two in zones receiving a second appli 

cation 10 days later. Single application check points were established at 

HacKenzie Brook tributary to the Nashwaak River, and Burotland Brook tributary 
to the Southwest Jflramichie In the double application zones, check points were 
established at Big Hole Brook and Bstts Kill Brook, both tributary t6 the 

Southwest Miramichi. Three cages were placed at each of the cheok points. Two 
of the cages held approximately 50 salmon parr each and the third cage held 
50 trout fingerlings and about 50 trout fry; the latter were encased in a 
smaller cage which was fitted into the larger cage. 
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In the experimental spray area, the Molus River was selected as the 

most suitable for joint studies of DDT-in-water content and its effects on 

aquatic fauna. Here the short-term effects of the DDT spraying on caged fish 

were also studied along the Unas conducted in the main spray area. Similar 

numbers of young salmon and trout were held in three large cages and one small 
cage. 

An experimental control point was set up at Camp Adams, site of the 

Fisheries Research Board's salmon counting fence on the Northwest Miramichi 
River, tjbII outside the 1961 spray area and unsprayed since 19I>6. 

Salmon fry Here not used this year because past experience has shown 

that their delicate state at this early stage of development makes them extremely 
difficult to handle effectively for these tests. Trout fry, available at a 

slightly more advanced stage, were used but are also difficult to handle 

effectively in the field for tests such as these. Pre-spray impoundment time is 
an important factor. Impoundment for one week prior to spray commencement 

appears to be the optimum. This sometimes necessitates the transfer of fish 

under unfavourable conditions, over long distances, extending sometimes over 200 
miles. The main hazards to be combatted are high temperatures and oxygen 
depletion. 

RESULTS 

The effects of the 1961 spraying in the single and double application 
zones of the main spray area are shown in two ways: (a) Tables I, II and ECI 
give the weekly mortalities as percentages of the numbers held in each cage at 

the start of spraying; the latter are shown by numbers placed below the stream 

names. Similar data for the Molus cages are given in Table 17. (b) Figure 1, 
comprising graphs of cumulative percentage mortalities for each area, i.e., for 

streams in the single and double application zones. It shows the trends of 

mortalities for salmon parr and trout fingerlings, including those for the Molus 

River. Arrows on the graphs indicate dates on which the areas were sprayed. 
Arrows complete with Hails" indicate initial spraying} arrows with no tails 

indicate repeat sprayings. Arrows are also designed to show roughly the amount 

of spraying on each date. For each 1/8 inch of each arrow an amount equal to 
one team load is allowed. 

(a) Salmon parr 

Within 7 days of the initial spraying in all areas, the highest 

salmon parr mortalities recorded were at MacKenzie Brook and Burntland Brook 

with 19 and 31% respectively. At Betts Mm Brook and Big Hole Brook, 
mortalities were much lower after the initial spraying~3£ and 7%, However, 
within £ days after Betts Mill and Big Hole Brook areas were sprayed the second 
time, the salmon parr mortalities jumped from 1% (7 days earlier) to 83# at 
Betts Mill and from 3% to 76% at Big Hole (Table I). 

At the unsprayed control area during a similar period, mortalities 

reached 9%, 

(b) Trout parr 

Observations on caged trout parr or fingerlings during the period 

of the spray project were of little value in assessing the immediate results 

of the DDT spraying. This is obvious, of course, because there was no immediate 
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effect of any value on them. The trout fingerlings, during the period of 

observations, showed little or no reaction which could be readily attributed 
to the DDT spraying. It would appear that fingerlings of the size used, 
average length Q inches, are not as sensitive under these conditions as the 
smaller fish used in i960 tests (Table H). 

(c) Trout fry 

The high sensitivity of young "fish of the year" is evident from the 
high mortalities in the small trout fry. Mortalities in the fry were high 

even following the single application of the "£ lb" formulation, reaching 72$ 
at Burntland Brook and 78$ at MacKenzie Brook. Mortalities in the double spray 
sones, ..though relatively low following the initial spraying (9 and 21*), went 
from the 9$ at Big Hole to 90$ following re-spray and from 21 to 70$ at Betts 
Mill Brook. 

Control mortalities in trout fry, for a similar period, totalled 20$ 
(Table III). 

CONCLUSIONS 

1. Mortalities in caged salmon parr during the 1961 operations appear 
to have roughly parallelled those in i960, that is, half-strength application 
of DDT insecticide was followed by moderate losses. 

2. Comparison of 1961 data with data of previous years indicates that 
caged fish suffer similarly heavy losses from forest sprayings with a single 
application of | lb/f gal/acre and with two applications of $ lb/| gal/acre 
about 10 days apart. 

3. Total mortalities, in most cases, followed very quickly the second 
application of DDT at the rate of $ Vo/% gal/acre. The sharp rise in mortalities 
following the second spraying suggests that the two applications may be more 
injurious than the single application of the | lb formulation (full-strength). 
The following factors other than DDT deposit might have had a decisive 

influence, however, on the caged fish mortalities towards the end of the 
experiment: (a) rising water temperatures} (b) receding water levels) 
(c) stress on fish impounded for an additional 10 days without food. 

RECOMMENDATIONS 

It has been well established by now that the spraying of New Brunswick's 
forests with a DDT formulation of £ lb/i gal/acre, sprayed once, is the least 
injurious to caged fish of any DDT spray formula used to date. 

Therefore, should the necessity of continued sprayings be established, 
it must be reoonsnended that these be done using a single application of DDT 
at the rate of £ lb/i gal/acre of forest sprayed. 

Halifax, N. S. 

October 26, 1961. 

MlM*/ 
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Table I, Caged salmon parr mortalities, 1961 DDT spraying (£ lb/| gal/acre). 
Parr average length 3| inches. Placed in cages June 2, 3* U. 

Site 

Dates watershed sprayed 

First Second 

application application 

Percent mortalities 

by weeks ending 

June June June July 

10 17 2k 1 

aFollowing 2nd application of \ lb/| gal/acre. 

19 13 15 

37 

a 831 

76* 15 

Table II. Caged trout parr mortalities, 1961 DDT spraying (k lb/| gal/acre)• 
Parr average length 5| inches. Placed in cages June 6. 
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Table in. Caged trout fry mortalities, 1961 DDT spraying (J lb/| gal/acre). 
Free swimming fry placed in cages June h. 

following re-spraying. 
bThis loss suggests possibility that some spray did enter Bamtland Brook from 
spraying of Single Block Number 79 on June 8, 1961. 

°We think some escaped but losses totalled 33 when none left. 
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Table IV. Caged fish mortalities, Molus River, DDT experimental spraying 
1961 ($ lb/| gal/acre). Specimens placed in cages June 7. 

Mortalities by weeks foil owing spraying 

Number Date Week Cumulative J& 
specimens sprayed ending Numbers mortalities 

Salmon parr 9U June 11 June 10 0 0 
June 17 U h 
June 2k 5 9 
July 1 15 2$ 

__ July 5 U 30 

Trout parr U8 June 11 June 10 0 0 
June 17 0 0 

June 2U 0 0 
July 13 6 

July 5 <) 6 

Trout fry 23 June 11 June 10 0 0 

June 17 9 39 
June 2U 0 39 
July 111 86 

July 5 3 100 
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APPENDIX 2 

RELATIVE EFFECTS OF SINGLE APPLICATIONS OF FULL-STRENGTH AND 

HALF-STRENGTH DDT FOREST SPRAT, AND TWO APPLICATIONS OF 

HALF-STRENGTH, ON NATIVE POPULATIONS OF YOUNG SALMON 

P. F. Elson 

Fisheries Research Board of Canada 

Biological Station, St. Andrews, N. B. 

Partial amelioration of some harmful effects on salmon of DDT forest 

spraying, by reducing dosage from § lb DDT/| gal/acre to £ lb DDT/| gal/aore, was 
confirmed by i960 autumn electroseining assessment of native young salmon in 
sprayed areas. 

In 1961 similar electroseining observations on native young salmon in 
sprayed streams included same in areas exposed to a single application of the 

lighter, half-strength spray, and some given two applications, spaced some days 
apart, of the same spray. 

Half-strength versus full-strength spray 

As in i960, greatly improved survival was observed in half-strength 
sprayed areas as compared to that in areas given full-strength spray in i960 

and earlier. Even with half-strength spray some loss is evident, but the effects 

have nowhere been observed to approach the elimination of an entire year-class, 
as they did with full-strength spraying. Table I summarizes data on numbers and 

Table I. Populations of young salmon in unsprayed streams and streams sprayed 

with DDT, given as average numbers per 100 sq yd, together with mean 

lengths (cm), weights (g) and condition factor (K - =£22) for under-
yearlings, small parr (10 cm total length and tinder) and large parr 
(over 10 cm). Unsprayed streams: West St. Nicholas and Coal Branch, 
Richibucto system in 1961; N. W. Miramichi above Tomogcnops in 1953 

and I960; Margaree in i960. Half-strength sprayed 1 Mblns, Richibucto 
system in 1961; Cains and S. W. Miramichi, KLramichi system, in i960. 
Full-strength sprayed: Nashwaak in i960. 

Control Half-strength sprayed Full-strength sprayed 

No spray £ lb DDT/j gal/acre \ lb DDT/j gal/acre 
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sizes of the three important pre-smolt year-classes of salmon normally important 

in our Maritime streams. The control data are average values from three streams 

never sprayed and one stream not sprayed for $ years e Half-strength data are 

for three streams sprayed in i960 and 1961, and full-strength data for a stream 

so sprayed in i960. Considerably more data than represented in Table I have 
been gathered but are not yet fully analysed. Preliminary inspection of it 

indicates that Table I is a valid representation for all similar cases. 

With a single half-strength spraying, underyearlings and yearlings 

appear to average about half as abundant as with no spraying, and larger fish 

a little more than half. The numbers of large parr present three summer months 

after half-strength spraying represent about 3/u to q/5 of the number apparently 
required to produce full smolt production from a stream. So it would appear that 

the effect of a single application of such spray repeated only every ljth year 
might scarcely be noticeable over natural variations in salmon catches. However 

if such spraying were repeated in the first and/or second years following, it 
might well reduce production to £ or even less of what it would have been with 
no spraying. 

The drastically harmful effects of full-strength spraying have been 

described in previous years. It is to be noted that populations indicated as 

surviving full-strength spraying in Table I would be further drastically 

attenuated—possibly to 20$ of the numbers shown, by the characteristic cold 
weather mortality which has been shown to follow this kind of DDT poisoning. 

No such mortality has, up to now, been discovered for fish subjected to a single 

application of half-strength spray. 

Single versus double application of half-strength spray 

Four of the areas used for assessing native Maritime young salmon 

this year had been given a repeat dose of half-strength spray; 11 received one 

application of half-strength; 51 were unsprayed. As compared with areas given 

a single dosage, the twice-sprayed areas have only about half as many yearling 

and older fish and only about 1/8 to lAo as many underyearlings. The values 
found suggest that such double spraying may leave only about $% of the number 
of fry required for full smolt production, possibly even less. 

The i960 spawning season, which yielded 1961 underyearlings, had 
unusually low autumn water in many streams. This in turn may have affected 

spawning success in headwater and other small streams. Two of the twice-sprayed 

stations were located on the Nashwaak. The upper three quarters of this stream, 

including all assessment stations, also received full-strength spray in I960* 
Population assessments on the Nashwaak yielded no underyearlings in either 

i960 or I96L The i960 condition is in keeping with that observed previously 

for full-strength spraying; the 1961 condition is not. It is not known whether 
this year1 s deficiency is a carry-over effect from i960, a result of 1961 
single half-strength application extending over several days on the long 

stretch of stream above, a result of (unrecognized) badly deficient spawning 

in i960, or some other factor. Further observation is required. 

The available evidence does, however, seem to indicate that two 

applications of half-strength spray, while probably not as serious as full-

strength spray, are much more harmful than a single application for all year-

classes, but especially for underyearlings. Widespread use of such technique 

over 2 or 3 successive years would be expected to reduce salmon production 

almost but not quite as low as full-strength spraying. 
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Starvation 

It is to be noted that both length, and "fatness" as represented by 

condition factor, of fish in sprayed streams tend to be less than in unsprayed 

streams. This presumably represents the effects of severe food rationing 

resulting from removal of aquatic insects by the spray. 

Winter mortality 

Plans are under way to examine whether any special winter mortality 

may be associated with two applications of half-strength spray. As noted above, 

single application did not appear to be associated with special winter mortality 
in i960. Held assessments in November 1961 appear to confirm this finding* 
Assessment on twice-sprayed areas has not been accomplished at this writing* 

St. Andrews, N. B. 

November 6, 19$L 
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invertebrates by the Fisheries Research Board and the fish tests 

by the Conservation and Development Branch of the Fisheries Depart 

ment of Canadao An interdepartmental committee with membership 

from the Fisheries and Forestry Departments supervised the planning 

of the operation. Representatives of the committee were: Dr. J. J» 

Fettes for the Department of Forestry, Dr. C. J. Kerswill for the 

Fisheries Research Board and Dr. R. Ro Logie for the Conservation 

and Development Branch, Department of Fisheries, 

The carrying out of the aquatic insect part of the project, 

the subject of this report, was under the direction of the author 

who had the assistance of the following personnel of the Fisheries 

Research Board: R. Ho Peterson assisted by C. D. Grant, student 

assistants, supervised the sampling at the stations near the source 

of the river and E. J, Schofield, technical officer, at the lowest 

stations. Other assistance was given during the three most crucial 

days by Drs. M.H.A. Keenleyside and R. L. Saunders of the scientific 

staff and E. Chambers and D. Mickle, student assistants. Sorting 

and preliminary analysis of data has been carried out during the 

summer by Peterson and Grant with some assistance from Mickle. 

GENERAL DESCRIPTION OF RIVER 

The Molus River is about 10 miles long with two main 

branches, a north and a south, and has a gradient which in most 

sections causes a rapid flow of the water. The lower third is 

tidal. Figure 1 shows the river and its relation to roads and to 

the spray Quadrants 157> 158 and 159» by which the area was sprayed. 

The underlying rock is sandstone in the upper and middle 

sections at least, over which there is a layer, in many places only 

3 or if inches deep, of flat angular rubble and gravel. 
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METHODS 

Stations were selected and designated A, B, K, L, M, R 

and S as shown in Figure 1. Stations A, M and R were more 

intensively covered than were the others for some phases of the 

investigation and Station S was discontinued when it was found that 

it was in the intertldal range of levels. General features of the 

vicinity of the stations and of their physical features are given 

in Table I. The most noteworthy feature is the thermal gradient 

with higher temperature at the upper station which may be due to the 

extensive beaver pond above Station A. 

Three sampling techniques were employed as follows: 

(1) Pre- and post-spray determinations were made of the bottom 

organisms, the former about k days before and the other about 

10 days after spraying. The Needham-Surber square foot bottom 

sampler was used and five samples were taken at each sampling 

at each place. The rapid method was employed, i.e., working 

over the bottom particles In the square foot area for 5 minutes. 

The organisms and debris were preserved in 70# ethyl alcohol 

and counts made of the organisms later under a binocular 

microscope. 

(2) Emergence of the aquatic insects from the water was followed 

at Stations A, K, L, M and R for from 2 to 3 days before until 

approximately 10 days after spraying. The cages were cleared 

hourly when possible except for the last week when they were 

cleared at longer intervals Increasing to 2*f-hourly. Similar 

emergence cages operated on the unsprayed Northwest Miramichi 

River and tributary Trout Brook through the same period give 

control data for the Molus project. Figure 3a illustrates 

the yard-square emergence or cage-trap. 



(3) Screens of 25-mesh copper measuring 12 inches by 12 inches, 

shown in Figures 3b and 3c, were employed to catch the insects 

and other organisms drifting downstream. These were cleared 

of insects and debris at hourly intervals from several hours 

before spraying, to determine background numbers, to H8 hours 

after spraying and then at increasingly longer intervals to 

2*<-hourly until the end of sampling on June 21. The accumu 

lated debris and insects were scraped from the screens with a 

table knife, preserved in alcohol and later the insects were 

separated from the debris, counted and classified using a 

binocular microscope. 

The object in these samplings was to determine if there 

was a difference in susceptibility to poison for different organisms 

as indicated by different times to death or incapacitation. 

Evidence of differential susceptibility was to be compared with 

those of survival into the next year as indicated by the post-spray 

bottom samples and the experience gained from other years regarding 

survival in different streams. 

Host of the spraying which would have an effect on the 

Molus River (all but a small eastern part of Block 158) was done 

over a short period on the evening of Sunday, June 11. The 

remainder of Block 158 was sprayed the next morning, June 12. A 

section of the east side of Block 157? possibly affecting the 

upper section of the south branch, was sprayed early in the fore 

noon of June 11. At the present state of analysis of the data no 

effect of this early spraying has been detected. On the other 

hand the evidence of spray effect was pronounced at all stations 

for the Sunday evening spraying as reference to Figures *f-12 will 

show. 
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RESULTS 

The results will be given under the three following 

headings: (1) Surber bottom samples, (2) emergence cages and (3) 

screens. 

(1) Surber bottom samples 

Results from bottom samples are shown in Table II. Since 

spraying was with lA pound DDT to the acre, reduction of post-spray 

fauna was not as drastic as was the experience when spraying was 

with double this strength. The reductions, however, ranged from 72 

to hy%> with an actual increase of y?% at one station. Some groups 

of insects present in the pre-spray samples are absent in the post-

spray ones, notably the black flies which were absent in the post-

spray samples from all stations. The period between pre- and 

post-spray sampling is a season during which many insects are 

hatching from eggs in greater numbers than adults are emerging from 

the water so that an increase in numbers of bottom stages would be 

found in the absence of spray. The increase at Station K over 

this same period was almost entirely accounted for by one species 

of mayfly of the genus Ephemerella and case-making caddisflies, 

both associated with Fontinalis moss which was bulky in three of 

the samples taken at K at that time. This mayfly appears to be 

relatively resistant and is one which has been observed to survive 

spraying in other instances. 

(2) Emergence cages 

Results showed little change in the numbers emerging 

before spraying and those emerging in the early hours following 

spraying although the numbers were negligible several days after 
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spraying. The pupal stages of Qhironomidae were apparently little 

affected and these insects continued to emerge after spraying for 

some time. Insects emerging from nymphs, e.g., mayflies and 

stoneflies, were scarce irf> all cages before and after spraying 

mainly because emergence was low at this early season and in the 

unseasonably cold weather prevailing. 

(3) Screens 

The screens, collected at hourly intervals through U8 

hours after spraying, showed large numbers of insects descending 

the stream as compared with the numbers taken under pre-spray 

conditions. Most of the histograms illustrating this phenomenon, 

see Figures H-12, have the same general form with high ordinates 

initially, then reduction either rapidly or gradually with time. 

For some kinds the histograms have a relatively short base covering 

a few hours only and for others the base is much extended, in some 

cases over several days, implying greater tolerance in some 

individuals. 

Black flies. At Station A the pre-spray background 

number for one hour's collecting per square foot of screen averaged 

11 individuals for twelve samples, the largest number being 21. Of 

the total of 37,800 black fly larvae collected per square foot of 

screen during 5 days of collecting, 11,000 or nearly one third were 

collected during the first hour after spraying and half the total 

number were collected in the first 3 hours of post-spray collecting. 

In the M-th to 8th hours after spraying the numbers were still over 

1,000 per square foot and from then on the number dropped rapidly 

to from 2 to 3 hundred per hour. In the third day following 

spraying numbers of black fly larvae higher than a hundred per 
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square foot of screen were being caught but by the fifth day the 

numbers were negligible and these individuals showed signs of having 

been dead for some time as they were decayed. 

At Station R the background count (pre-spray) averaged 

3 black-fly larvae per hour per square foot of screen for eight 

collections with a maximum of h. The increase in number coming on 

the screens with spraying is shown in Figure h. Smaller numbers 

were taken by the screens at R than at A and the base of the 

histogram covers a shorter time. 

At Station M, in the confluence of the two brandies and 

approximately midway between A and R, the numbers of black-fly 

larvae were more comparable to those at R than A. 

Caddisflieq. Figure 5 shows the histogram illustrating 

the catch of Hydropsychidae, nearly all one species of Cheumatopsvche, 

one of the net-building caddis. These larvae are apparently 

extremely sensitive to DDT, appearing in large numbers on the screens 

only in the first hour following spraying. They appeared in a 

similar manner at Station M also. Belated individuals appearing 

on the screens after a longer interval were all rotten and badly 

disintegrated. This group of caddisflies have been found to be 

particularly adversely affected by spray in previous treatments of 

similar rivers. Some other caddis are equally susceptible but 

some, notably case-making types, appear to be more resistant than 

the Hydropsychidae. 

Mayflies. See Figures 6-10. These insects, judging by 

the histograms, show different degrees of susceptibility to the DDT 

spray. Among the most susceptible would appear to be members of 

the genus HeptaeeniaT three species of which are plotted in Figure 6 
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and another H. hebe in Figure 7. In the same category is Iron 

humeralis (Fig. 8) and only slightly more tolerant the mayfly, 

Paraleptophlebia mollis? which was abundant at all stations except B. 

More tolerant groups in the mayflies are species of 

Ephemerella for which histograms are more extended along the time 

axis with evidence also of a later mode and median for the histogram 

than in sensitive species. Further analysis will be necessary 

before these points are clear. 

Stenonema Carolina as shown in the histogram of Figure 9 

illustrates another relatively resistant mayfly. 

Some individuals of the resistant Ephemerella were taken 

in numbers in the post-spray Surber samples of June 20 and 21 and 

it has been observed that some of these insects have survived 

spraying in other years in other streams and have generally recovered 

to large populations rapidly. 

One species of static water mayfly, Arthroolea bipunctata. 

occurred at Station B only and gave the data for Figure 10. This 

station was located on a small tributary of the south branch of 

the river and above the station was a beaver meadow with quiescent 

stream conditions and much water held back by a beaver dam. There 

is a noticeable lag between the time of spraying and the arrival 

of individuals in numbers on the screen. This may represent the 

time required to float downstream but more probably is a measure 

of the delayed effect of the DDT introduced into such a compara 

tively large reservoir. 

Stoneflies. One genus only of the stoneflies has been 

treated so far in the analysis of results. This is the genus 

Leuctra with more than one species involved. Judging from the 

histogram the mode and median occur later than in sensitive forms 
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and individuals survived and were taken in post-spray bottom 

samples on June 20 and 21. It has been observed that Leuctras 

have survived spraying and increased rapidly in the years following 

spraying in other streams sprayed in other years. 

Cladocera. Figures 11 and 12 show the numbers of the 

cladoceran Simocephalus serrulatus taken per square foot of screen 

in the hours following spraying at Stations A and B respectively. 

Station B, as mentioned above, had static water conditions in a 

flooded beaver meadow immediately above it and Station A had two 

beaver ponds upstream from the station. The nearest of these, a 

small narrow pond formed by the secondary dam, was located approxi 

mately 1,350 feet above Station A. The pond further upstream was 

about *K)0 feet long with a maximum width at the dam of approximately 

100 feet. The depth at the dam was h feet in the original stream 

bed, probably the maximum depth, and the dam was located approxi 

mately 1,600 feet above Station A. The delay of 11 hours between 

the application of spray and the collecting of the organisms against 

the screens cannot logically be attributed to the time involved in 

being carried 1,600 feet. It seems more probable that the lag was 

associated with either high resistance of these organisms or delay 

in the toxic material reaching them in the reservoir. Freshet, 

following heavy rain, may also have been a factor in bringing the 

Cladocera downstream. 

DISCUSSION AND CONCLUSIONS 

The results from the present project give some evidence 

of the time taken for the organisms to be killed (incapacitated) 

by the poison in this stream. There is evidence of different 
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degrees of susceptibility for different groups of insects but 

this is partially masked by drift of organisms downstream. 

The ultimate pattern of survival into the next year does 

not, however, parallel a scale of tolerance since other factors 

are controlling in many cases. Black flies, for example, although 

highly susceptible, are generally observed to appear in numbers 

again in a sprayed stream through immigration of ovipositing female 

flies into the area from unaffected streams. In some other groups, 

although the nymphs or larvae may be susceptible to poison the eggs 

and pupae of the same species appear to be highly resistant and if 

these insects are present in the streams in these stages with 

hatching or emergence delayed beyond the time when the poison is in 

the water in lethal amounts the species survive. Other special 

conditions of life cycle, diapause for instance, or of distribution 

in season or in the bottom, as well as differences in feeding habits 

may counteract the factor of susceptibility. 

The present study has contributed some information on 

physiological as contrasted with ecological tolerance although this 

data is much less reliable than would be the results from rigidly 

controlled laboratory experiments. 

SUMMARY OF RESULTS 

1. Using as criteria the positions of the mode and median 

and length of the abscissal base of the histograms for well-preserved 

individuals, some of the organisms have been classified as suscep 

tible to poisoning or relatively resistant. Among the former are 

black-fly larvae, nymphs of species of Heptaeenia* Iron and 

Paraleptophlebia♦ Hydropsychid caddisflies are also sensitive. 

More resistant forms among the insects are species of Ephemerella. 

Stenonema Carolina and stoneflies of the genus Leuctra. 
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2. More sensitive organisms came down on the screens for 

periods of from 1 to 3 hours for the most sensitive to about U8 

hours for somewhat less sensitive ones from the time of spraying. 

Tolerant forms appeared on the screens for up to *f days and even 

longer in some cases leaving a residual population sampled in the 

Surber bottom sampling approximately 10 days after spraying. 

3. Organisms drifted downstream for considerable distances 

but very little evidence of the magnitude of this trend is available 

at the present stage of analysis of the data. One exception is 

provided by the cladoceran gftflocaphalus serrolattta at Station A. 

This organism, an inhabitant of static water, presumably came 

from beaver ponds located 1,350 and 1,600 feet upstream from Station 

A and appeared on the screens at this station only after an interval 

of 11 hours after spraying. 

ONLY 

St. Andrews, N. B., 
September 28, 1961. 



Table L General descriptions of Molus River stations and surroundings 

Temperature of 

water June 10-1? 
Notes on vegetation 

Max« Mean Mine Stream bottom adjacent to station 

A 5,1 5 Io9 2.8 61,0 ?6.8 ?2,6 Flat angular Mixed, birch, poplar, 
stones over conifers. Alder 

bedro ck border• 

K 21 7.5 2<,2 20»2 3-1*" flat rubble Mixed hardwoods and 
fragments over conifers. Alder 

bedrock. Sand, border. 

L 20 7 2.3 18.8 3-V flat rubble Mixed hardwood and 
fragments over conifers. Alder 

bedrock. Sand, border. 

M 29 11.7 2.0 39*6 59.7 55.1 50.5 Flat angular Mixed hardwood and 
stones and conifers. Alder 

sandstone. border 

r 31 11A 1.9 39.2 57.6 53.0 *t8o5 Flat stones Alder lined above 
somewhat rounded station. Adjacent 
by molar action, cleared agricul 

tural land. 



Table lie Pre- and post-spray sampling by Surber bottom samples, June 1961, 
Molus River. Five foot-square areas were sampled at each station 

on each visit, taken by working over the bottom for five minutes 
for each sample. The results are for 5 square feet. 
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Figure 3. (a) Cage-trap in position for taking emerging insects. 

(b) Screen for catching drift. 

(c) Screens in position at Station A, Molus River, 
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Figure h. Simuliidae spp. 

10 

Figure 6. 

10 11 

aptaqenia spp. 

pulla and 2 

species of ii. 
lucidipennis group) 

12 13 

JUNE 1961 

15 16 

Figures h, 5 and 6. Histograms showing numbers of (k) larvae of 
Simuliidae (black flies), (5) Hydropsychid caddisflies, 
(6) mayflies, Heptaeenia spp.. caught at Station R by a 12 inch 
by 12 inch area of screen during hourly intervals through pre-
spray and post-spray periods. Spray was applied at time indicated 
by arrow on abscissa. 
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Figure 7* Heptagenia babe 

Figure 8. Iroq humeral!s 

10-

, I 
10 11 12 ' 13 

UNE 1961 

Figures 7 and 8. Histograms showing numbers of mayflies, (7) Heptagenia 
hebet and (8) Iron humeral!s caught at Station R by a 12 inch by 
12 inch area of screen during hourly intervals through pre-spray 
and post-spray periods. Spray was applied at time Indicated by 
arrow on abscissa. 
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Figure 9. Histogram showing numbers of mayflies, Stenonema Carolina, 
caught at Station R by a 12 Inch by 12 inch area of screen 

during hourly intervals through pre-spray and post-spray 
periods. Spray was applied at time indicated by arrow on 

abscissa. 
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Figure 10. Histogram shoving numbers of mayflies, Arthroplea bipunctata* 
caught-at Station B below beaver pond by a 12 inch by 12 inch 
area of screen during hourly intervals through pre-spray and 
post-spray periods. Spray was applied at time indicated by 
arrow on abscissa. Dotted columns are for accumulated catch 
over periods longer than an hour; corresponding averages 
calculated for hourly catches are indicated by cross-hatched 
columns. 
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Figure 11. Simocephalus 

serrulatus at 

Station A 

10 U 

Figure 12, Simo cephfli u s 

serrulatus at 

Station B 

12 13 

JUNE 1961 

16 

ephalus Figures 11 and 12. Histograms showing numbers of cladoceran, Simoc 
serrulatus. caught (11) at Station A below pond, and U2) at 
Station B below ponds, by a 12 inch by 12 inch area of screen 
during hourly intervals through pre-spray and post-spray periods. 
Spray was applied at the time indicated by arrow on abscissa. 
Dotted columns are for accumulated catch over periods longer than 
an hour; corresponding averages calculated for hourly catches 
indicated bv cross-hatched columns. 
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SPRUCE BUDWORM SPRaYIHG OPjSRaTIOHS El QUEBEC IN 1961 

AMD PR03IECT3 FOR 1962 

J. R. BLAIS 

In 1961, the aerial application of DDT against the spruce bud-
worm was practised in the Rimouski River area of ^ebec for the second 

consecutive yenr. These operations are being carried out with two purposes 

in mind: the prolongation of the life of trees, and the reduction of spruce 
budworm populations with the hope of preventing the spread of this in 
cipient outbreak. 

The egg survey conducted in the summer of I960 had indicated that 
insect populations could be expected to cause severe defoliation in two 

separate areas on either side of the area treated in i960. Plans were made 

to spray these two areas which totalled 95 square miles. Surveys carried 
out at the time of the early larval stage in the spring of 1961 indicated 

high populations in the areas recommended for treatment and in an addition 

al 23 square ndles adjacent to the two areas. The 23 square idles were 

added to the spray program to make a total of 118 square miles. This in 

cluded nearly all areas supporting budworra populations capable of causing 

severe defoliation. Only light populations existed outside of the spray 

area except for a small sector of approximately 17 square miles which 

because of its inaccessibility was not detected until the time of the aerial 

defoliation survey in August. 

The sprays were applied in late June when the larvae were nearly 
full grown. The formulation used was the same as in past years and con 

sisted of one pound of DDT to one U.S. gallon of oil. i?he solution was 

applied at the rate of l/2 gallon per aore. Favourable weather conditions 
permitted the completion of operations within five days. 

In order to assess the efficacy of the sprays and the effects of 

natural control a post-spray population survey was conducted in the same 

localities sampled during the early larval stage. -Jesuits of the pre- and 

post-spray population assessments and the per cent reduction in population 

between the two surveys for sprayed and nearby unsprayed areas are shown 

in Table Ij for purposes of comparison data for i960 are also included. 

Table I 

Average population per 18-inch branch tip for sprayed and unsprayed localities 

during the early larval stage (pre-spray) and the pupal stage (post-spray) and 
per cent reduction in population between the two surveys for 196*0 and 1961 
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In unsprayed areas the reduction in population between the two surveys 

was due solely to natural control factors and was considerably greater in 1961 

than in i960. This was due, in part, to an increase in parasitism. In the 

sprayed areas the reduction in population was due to the combined effects of 

natural control and the sprays and was unusually high. 

Populations were sampled for eggs in 6l localities in and around the 

outbreak area with the purpose of predicting the degree of defoliation ex 

pected in 1962 ('fable II). Results indicate that the outbreak is at a low 
ebb within the areas treated as well as in those immediately outside. Only 

four localities gave a high egg count and these were situated in or near the 

sector of severe defoliation referred to earlier. Insect populations can be 

expected to be high in this area in 1962 and the area which covers approxi 

mately 30 square miles should be treated next year. 

Table II 

Degree ©f defoliation expected in 1962 in localities sampled 
for ecres in 1961 

A serious effort to stamp out this outbreak might justify the in 

clusion in the spray program of the surrounding areas where light insect 

populations persist. This policy is conteraplated although not yet decided 

upon; should it be adopted, the area to be treated would cover olose to 

100 square miles. 

The sector being considered for treatment in 1962 is drained by two 

streams, the larger one forms part of the upper reaches of the Patapedia 

River, the other is a smaller stream that runs into Lake ilistigougeche. 

There are no lakes in the sector. 

Results obtained to date in this relatively small area of operation 

are very enoouraging. It can be concluded with some certainty that had it 

not been for spraying operations carried out in the past two years, the 

spruce budworm outbreak would now occupy an area of several hundred square 

miles, 300 square miles of which would be under severe attack. It appears 

that reducing spruce budworm populations through spraying is especially 

effeotive when the treatment is applied within one season over a large part 

ef the outbreak area, and such procedure is quite feasible when the outbreak 

is still restricted. Should natural control factors be as effective in 1962 
as in 1961, it is possible that the combined effects of chemical and natural 

control could bring this incipient outbreak to an end next year. 

Quebec, 26 September 1961. 



An Appraisal of the Systemic Insecticide 

Phosphamidon Tested Against the Spruce Budwonn 

An Interim Report by James J. Fettes, Chemical Control Section, 

forest Entomology and Pathology Branch 

A systemic insecticide effective against coniferous defoliators 

would solve many of the difficult problems encountered with contact or 

stomach poisons. Systemic insecticides taken into the living tissues 

render plants toxic to phytophagous Insect6 at all locations of feeding. 

They have "been notably effective against sucking insects on succulent 

plants and, more recently, have shown great promise in woody, "broad-leaved 

plants. In i960 a reported success of Fhosphamidon against gypsy moth 

larvae feeding on white pine was the first indication that a systemic 

insecticide might "be effective against a defoliator of conifers. Additionally, 

toxicological tests have indicated that Phosphamidon is virtually non-

toxic to mammals and aquatic fauna at dosages anticipated for forest 

spraying. Two series of tests were planned by the Chemical Control Section 

to determine the efficacy of the systemic action of Phosphamidon against 

the spruce budwonn on spruce and balsam, and tolerance tests on young 

salmon comparing Phosphamidon with DDT were performed by Mr. D. Alderdice 

of the Fisheries Research Board Biological Station, Hanaimo, B»C, and 

the following results reported? 

Table X 

Comparison - Tolerance of Young Salmon to Phosphamidon and DDT 

Insecticide ^8 hr. Mediaa Tolerance Limit 

Phosphamidon - 10+1 mg/L 

DDT - 0.03 ± OoOl mg/L 

These data indicate that young coho salmon can tolerate over 300 times 

more Phosphamidon than DDT. 



Laboratory Tests 

Several groups of small potted white spruce were treated in 

various wayB with Phosphamidon, Dimethoate and several other candidate 

systemics. The two systemicb mentioned by name showed definite and 

nearly equal effects when taken up by the roots of the plants and by the 

foliage. The most significant result was demonstrated by treating one 

portion of the foliage, enclosing that portion in a plastic bag, and 

observing the effects on spruce budworm larvae feeding on the untreated 

portions of the plants. The subsequent death of most of the larvae 

clearly indicated that these two systemics had been taken up by the plant 

and that the entire plant became toxic to the larvaeo These results are 

the first indication that conifers may be successfully protected by a 
systemic insecticide. 

Field Tests 

A series of field tests in which Phosphamidon was applied to 

spruce budworm-infested spruce-balsam forests in New Brunswick in 1961 

was designed to determine the effects of airplane application of Fhospham~ 

idon on the spruce budworm larval populations. Aircraft facilities were 

provided by S'orest Protection Limited and the chemicals were provided 

by the California Chemical Company of Medina8 N.Y. The gross results of 

these tests f.ppear in Table II (Bee page 3). 

The data for this series have been partially analyzed but provide 

a reasonably firm appraisal of the effects of Phosphamidon. Because of the 

high variability in the spruce budworm population samples and their spatial 

separation from the deposit samples a regression of dosage-mortality relation 

ships is not meaningful. In earlier reports on other insecticides,, the 

plots were divided into portions receiving various mean dosages to facilitate 
the appreciation of the dosage mortality relationships. The deposits re 

corded in the Phosphamidon plots were, for the most part, too uniform across 

the plot to allow clear-cut divisions of high, medium, and low dosage areas. 

The best exception to this pattern is noted in Plot 3 which was sprayed at 

1 lb. Phosphemidon per gallon per acre, diluted in water. In this plot 

the heaviest spray was applied close to one side so that the dosage decreases 

from heavy to light along the sample lines. Plot 3 is even more interesting 

because it has a low overall dosage and shows the lowest overall larval 

decrease due to Phosphamidon. A further breakdown of data of Plot 3 (Table 

III) clearly demonstrates the effect of various deposits of the insecticide 
on the larval population. Over 10 drops per square centimetre results in 

control values in excess of 90$ whereas the lower dosages show correspondingly 
lower affects on the insects. A most interesting observation is the similarity 

of the effects of Phosphamidon and the results of DDT trials reported earlier. 

The values sbown for Plot 3 would fall within the confidence limits of the 

graph computed for the DDT data. 



Ta"bie II 

Phosphamidon Test Plots - New Brunswick 1961 

Balsam Woolly Aphid*** 

* Densities = the number of larvae per new shoot. 

** Natural population decline averaged 25?6 between June 7 and 28. A 
factor of 30$ was used for safety. 

*** A plot was heavily sprayed to test for BVJA control. No effect 

was observed. Predators were killed by contact poisoning. 

Pre-spray population samples were taken one to two days before 
spraying. 

PoBt-apray values are those from samples taken eighteen days 
after spraying. 
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2 

3 

Table III 

Phosphamidon Test Plot 3 

LineA biroer Crown Sample 

10.3 

3.6 

0.7 

.148 

.149 

.143 

.104 

.104 

.100 

.003 

.056 

.101 

97 

46 

0 

♦ Two days prior to application. 

** Eighteen days after application. 



There is an important difference between the action of 

Phosphamidon and DDT, DDT being a stomach and contact poison, produces 

its effect on the population within a few days of application. All 

of the data for DDT shows about 85$ of mortality taking place within 
four days of application. With Phosphamidon however, the initial 

contact effect is not marked but the mortality continues to rise for a 

period of at least 18 days. Since the Phosphamidon is said to be not 

present on the outside of the plant for more than four days, the evidence 

is strong that the Phosphamidon is actually acting as a systemic poison. 

This observation is important as it is the first field evidence that a 

systemic would be taken up in sufficient quantities to render balsam 

foliage toxic to a defoliating insect. 

The data presented in Table III are selected and represent 

the most clear~cut indication of effect. The conclusion which might be 

drawn iB that Phosphamidon is quite promising and deserves further in~ 

vestigation. Because of considerable variation in the data, which may 

be due to many factors, including raine it would not be wise to consider 

Phosphamidon "operationally11 at this time but it is worthy of further 
testing. It is clear that Phosphamidon must be very carefully applied 

to be effective over a large area. The application of a systemic insecti-

cide would indicate a change in application principle. As the material 

is taken up by the plant it would not be necessary to strive for a large 

number of small dropB per unit area but rather a uniform deposit of 

larger drops. Phosphamidon is still an experimental insecticide and, 

therefore,, it would be unreal to project cost figures at this time. 

Chemical Control Section, 

Ottawa, Ont«, 

November 21„ 196lo 



Ji
U 

T
h
e
 
D
e
c
c
a
 
N
a
v
i
g
a
t
o
r
 
S
y
s
t
e
m
 
a
s
 
a
 

D
e
v
i
c
e
 
f
o
r
 
P
o
s
i
t
i
o
n
i
n
g
 

S
p
r
a
y
 
P
l
a
n
e
s
 

A
n
 
I
n
t
e
r
i
m
 
R
e
p
o
r
t
 
b
y
 
J
a
m
e
s
 
J
.
 
F
e
t
t
e
s
,
 
C
h
e
m
i
c
a
l
 
C
o
n
t
r
o
l
 
S
e
c
t
i
o
n
 

F
o
r
e
s
t
 
E
n
t
o
m
o
l
o
g
y
 
a
n
d
 
P
a
t
h
o
l
o
g
y
 

B
r
a
n
c
h
 

O
n
e
 
o
f
 
t
h
e
 
m
o
s
t
 
s
e
r
i
o
u
s
 
d
i
f
f
i
c
u
l
t
i
e
s
 
e
n
c
o
u
n
t
e
r
e
d
 
i
n
 
l
a
r
g
e
-
s
c
a
l
e
 

a
i
r
p
l
a
n
e
 
s
p
r
a
y
 
p
r
o
g
r
a
m
s
 
h
a
s
 
b
e
e
n
 
t
o
 
g
u
i
d
e
 
t
h
e
 
a
i
r
c
r
a
f
t
 
o
v
e
r
 
p
r
e
d
e
t
e
r
m
i
n
e
d
 

p
o
i
n
t
s
 
o
n
 
t
h
e
 
g
r
o
u
n
d
.
 

S
e
v
e
r
a
l
 
t
e
c
h
n
i
q
u
e
s
 
h
a
v
e
 
b
e
e
n
 
t
r
i
e
d
 
w
i
t
h
 
v
a
r
y
i
n
g
 

s
u
c
c
e
s
s
 
b
u
t
 
t
h
e
 
p
r
o
i
l
a
t
i
 
o
f
 
s
i
z
e
a
b
l
e
 
"
m
i
s
s
e
d
"
 
a
r
e
a
s
 
p
e
r
s
i
s
t
s
o
 

T
h
e
 
D
e
c
c
a
 

N
a
v
i
g
a
t
o
r
 
S
y
s
t
e
m
 
w
a
s
 
d
e
m
o
n
s
t
r
a
t
e
d
 
f
o
r
 
u
s
e
 
i
n
 
a
i
r
c
r
a
f
t
 
a
n
d
 
i
t
s
 
a
c
c
u
r
a
c
y
 

a
n
d
 
r
e
p
r
o
d
u
c
i
b
i
l
i
t
y
 
o
f
 
p
o
s
i
t
i
o
n
i
n
g
 
s
u
g
g
e
s
t
e
d
 
t
h
a
t
 
B
u
c
h
 
a
 
s
y
s
t
e
m
 
m
i
g
h
t
 
b
e
 

u
s
e
d
 
a
B
 
a
n
 
a
i
d
 
i
n
 
a
i
r
p
l
a
n
e
 
s
p
r
a
y
 
o
p
e
r
a
t
i
o
n
s
.
 

I
n
 
a
 
c
o
-
o
p
e
r
a
t
i
v
e
 
p
r
o
j
e
c
t
 

w
i
t
h
 
C
o
m
p
u
t
i
n
g
 
D
e
v
i
c
e
s
 
o
f
 
C
a
n
a
d
a
,
 
F
o
r
e
s
t
 
P
r
o
t
e
c
t
i
o
n
 
L
i
m
i
t
e
d
 
a
n
d
 
t
h
e
 

D
e
p
a
r
t
m
e
n
t
 
o
f
 
F
o
r
e
s
t
r
y
,
 
t
h
e
 
s
y
s
t
e
m
 
w
a
B
 
t
e
s
t
e
d
 
o
v
e
r
 
a
 
f
o
r
e
s
t
e
d
 
a
r
e
a
 
i
n
 

N
o
v
a
 
S
c
o
t
i
a
 
i
n
 
1
9
6
1
.
 
A
n
 
a
r
e
a
 
o
f
 
f
o
r
e
s
t
 
o
n
 
t
h
e
 
l
i
m
i
t
b
 
o
f
 
t
h
e
 
H
i
v
e
r
s
d
a
l
e
 

L
u
m
b
e
r
 
G
o
.
,
 
n
e
a
r
 
T
r
u
r
o
,
 
H
.
S
o
,
 
w
a
s
 
s
e
l
e
c
t
e
d
 
f
o
r
 
t
h
e
 
t
e
s
t
s
 
b
e
c
a
u
s
e
 
i
t
 
w
a
s
 

l
o
c
a
t
e
d
 
w
i
t
h
i
n
 
t
h
e
 
e
x
i
s
t
i
n
g
 
D
e
c
c
a
 
c
h
a
i
n
 
c
e
n
t
r
e
d
 
a
t
 
H
a
l
i
f
a
x
.
 

T
h
e
 
C
a
n
a
d
i
a
n
 

A
r
m
y
 
U
n
i
t
 
a
t
 
D
e
b
e
r
t
,
 
N
.
S
o
,
 
p
r
o
v
i
d
e
d
 
a
i
r
p
o
r
t
 
f
a
c
i
l
i
t
i
e
s
.
 

T
h
e
 
D
e
c
c
a
 
S
y
s
t
e
m
 
e
q
u
i
p
m
e
n
t
 
w
a
s
 
i
n
s
t
a
l
l
e
d
 
i
n
 
a
 
G
r
u
m
m
a
n
 
T
.
B
.
M
.
 

s
p
r
a
y
 
p
l
a
n
e
 
a
n
d
 
a
 
C
e
s
s
n
a
 
1
8
0
.
 

T
h
e
 
T
.
B
.
M
.
 
w
a
s
 
u
s
e
d
 
a
s
 
t
h
e
 
s
p
r
a
y
 
p
l
a
n
e
 
a
n
d
 

t
h
e
 
C
e
s
s
n
a
 
f
o
r
 
o
b
s
e
r
v
a
t
i
o
n
.
 

T
h
e
 
p
e
r
f
o
r
m
a
n
c
e
 
o
f
 
t
h
e
 
D
e
o
c
a
 
S
y
s
t
e
m
 
i
s
 
e
x
p
l
a
i
n
e
d
 

i
n
 
a
 
R
e
p
o
r
t
 
b
y
 
C
o
m
p
u
t
i
n
g
 
D
e
v
i
c
e
s
 
o
f
 
C
a
n
a
d
a
 
L
i
m
i
t
e
d
,
 
A
p
p
e
n
d
i
x
 
1
.
 

T
h
e
 
r
«
p
o
i
t
t
 

c
o
n
t
a
i
n
s
 
a
 
c
h
a
r
t
 
o
f
 
th
e 

a
c
t
u
a
l
 
f
l
y
i
n
g
 
t
h
a
t
 
w
a
s
 
d
o
n
e
 
f
o
r
 
th
e 

t
e
s
t
s
 
a
n
d
 
i
l
l
u
s
 

t
r
a
t
e
d
 
i
n
 
F
i
g
u
r
e
 
3
 
o
f
 
t
h
e
 
A
p
p
e
n
d
i
x
.
 

T
h
e
 
s
t
a
f
f
 
o
f
 
t
h
e
 
C
h
e
m
i
c
a
l
 
C
o
n
t
r
o
l
 

S
e
c
t
i
o
n
 
s
u
r
v
e
y
e
d
 
a
 
o
n
e
 
m
i
l
e
 

t
r
a
n
s
e
c
t
 
t
h
r
o
u
g
h
 
t
h
e
 
p
r
e
-
s
e
l
e
o
t
e
d
 
r
e
c
t
a
n
g
l
e
 
o
f
 
f
o
r
e
s
t
.
 

S
e
n
s
i
t
i
z
e
d
 
c
a
r
d
s
 

w
e
r
e
 
u
s
e
d
 
t
o
 
d
e
t
e
r
m
i
n
e
 
t
h
e
 
o
i
l
 
d
e
p
o
s
i
t
,
 
a
n
d
 
a
 
n
u
m
b
e
r
 
o
f
 
o
b
s
e
r
v
e
r
s
,
 
s
p
a
c
e
d
 

a
l
o
n
g
 
t
h
e
 
l
i
n
e
,
 
r
e
c
o
r
d
e
d
 
t
h
e
 
i
n
t
e
r
s
e
c
t
i
o
n
s
 
o
f
 
t
h
e
 
f
l
i
g
h
t
 
l
i
n
e
s
 
w
i
t
h
 
t
h
e
 

t
r
a
n
s
e
c
t
.
 

T
h
e
 
f
l
i
g
h
t
 
p
a
t
h
 
i
n
t
e
r
s
e
c
t
i
o
n
s
 
o
n
 
t
h
e
 
f
l
i
g
h
t
 
l
o
g
 
r
e
c
o
r
d
e
r
 
c
h
a
r
t
s
 

c
o
r
r
e
s
p
o
n
d
e
d
 
c
l
o
s
e
l
y
 
t
o
 
t
h
e
 
o
b
s
e
r
v
e
d
 
g
r
o
u
n
d
 
p
o
i
n
t
s
.
 

T
r
i
a
l
 
D
e
c
c
a
 
1
 

T
h
e
 
f
i
r
s
t
 
t
r
i
a
l
 
w
a
s
 
d
e
s
i
g
n
e
d
 
t
o
 
l
a
y
 
a
 
n
u
m
b
e
r
 
o
f
 
s
w
a
t
h
s
 
a
c
r
o
s
s
 

t
h
e
 
s
a
m
p
l
e
 
t
r
a
n
s
e
c
t
 
a
t
 
i
n
t
e
r
v
a
l
s
 
o
f
 
"
f
k
Q
*
.
 

T
h
i
s
 
i
n
t
e
r
v
a
l
 
w
a
s
 
d
e
t
e
r
m
i
n
e
d
 
b
y
 

t
h
e
 
D
e
c
c
a
 
C
h
a
n
n
e
l
 
S
y
s
t
e
m
 
a
t
 
t
h
a
t
 
g
e
o
g
r
a
p
h
i
c
 
p
o
s
i
t
i
o
n
 
(
F
i
g
s
.
 
5 
&
 
6)

. 
T
h
e
 

h
e
a
d
i
n
g
s
 
f
o
r
 
t
h
e
 
?*
+0
' 

p
o
s
i
t
i
o
n
s
 
w
e
r
e
 
d
e
t
e
r
m
i
n
e
d
 
b
y
 
t
h
e
 
C
o
m
p
u
t
i
n
g
 
D
e
v
i
c
e
s
 

e
n
g
i
n
e
e
r
,
 
M
r
0
 
D
a
v
i
d
 
U
n
d
e
r
w
o
o
d
,
 
a
n
d
 
t
h
e
 
p
i
l
o
t
 
w
a
s
 
i
n
s
t
r
u
c
t
e
d
 
t
o
 
f
o
l
l
o
w
 
a
 

p
r
e
-
d
e
t
e
r
m
i
n
e
d
 
l
e
a
d
 
l
i
n
e
 
o
n
 
t
h
e
 
c
h
a
r
t
 
t
o
 
t
h
e
 
a
r
e
a
 
a
n
d
 
l
a
y
 
d
o
w
n
 
t
h
e
 
s
p
r
a
y
 

s
w
a
t
h
s
 
o
n
 
t
h
e
 
g
i
v
e
n
 
h
e
a
d
i
n
g
s
.
 

T
h
e
 
p
l
o
t
 
l
a
y
o
u
t
 
w
a
s
 
d
e
s
i
g
n
e
d
 
t
o
 
g
i
v
e
 
s
w
a
t
h
 

w
i
d
t
h
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
 
o
f
 
t
h
e
 
T
.
B
.
M
.
 

B
e
c
a
u
s
e
 
o
f
 
a
n
 
u
n
d
e
t
e
r
m
i
n
e
d
 
m
i
s
c
a
l
c
u
l
a
-

t
i
o
n
,
 
t
h
e
 
n
o
r
t
h
b
o
u
n
d
 
s
w
a
t
h
s
 
w
e
r
e
 
b
e
g
u
n
 
a
f
t
e
r
 
t
h
e
 
t
r
a
n
s
e
c
t
 
h
a
d
 
b
e
e
n
.
 
c
r
o
s
s
e
d
o
 

A
c
t
u
a
l
l
y
,
 
t
h
e
 
d
e
p
o
s
i
t
s
 
o
n
 
t
h
e
 
t
r
a
n
s
e
c
t
 
w
e
r
e
 
t
h
o
s
e
 
o
f
 
l*
+8
0«
 
s
w
a
t
h
s
 
r
a
t
h
e
r
 

t
h
a
n
 
t
h
e
 
p
l
a
n
n
e
d
 
?
U
0
s
o
 

F
i
g
.
 
1
 
i
l
l
u
s
t
r
a
t
e
s
 
t
h
e
 
d
e
p
o
s
i
t
 
a
t
 
8
0
 
p
o
i
n
t
s
 
*.
t 



1 chain intervals in terms of drops per square centimetre. The solid 

arrows indicate the flights from which spray was emitted over the transect 

while the other arrows indicate the flights from which no 6pray reached the 

transect. The trial was carried out under very light wind conditions so 

that the individual swath deposit measurements are separate and distinct. 

Trial Decca 2 

The second trial was planned to represent more closely an 

operational spray deposit with a **00' swath width. Again, the Decca Channel 

was more easily read by using a 370* interval. Fig. 2 illustrates the 

deposit measured along the transect for the portion of the 1 mile line 

covered by a single plane load. Spray was deposited from all flights over 

the transect. In trial 2 the swath overlaps raise the deposit density, 

generally, to an acceptable dosage of 10 drops per square centimetre. This 

trial was carried out at wind speeds of from 2 to 3 miles per hour across 

the plot resulting in more separation of swaths than is desirable. The 

aircraft performed exceptionally well when guided by Decca. (Figs. 5 & 6). 

Fig. 3 compares the observed position of the spray plane track 

across the transect with the target position for both Decca trials. The 

data to illustrate the aircraft performance is presented in Table 1, in 

which the observed aircraft position is compared with the theoretical 

aircraft position and the swath width error determined. Xt is noted for 

trial 1 that the largest swath width error is 120', or about 2 widths of 

the aircraft, while in trial 2 the greatest swath width error is 70'0 

somewhat more than 1 plane width. Such a small deviation from the target 

over an area entirely unfamiliar to the pilot after one day of familiarization 

with the System, shows an extraordinary accuracy possible with the Decca 

System (Table l0 see p.3). 

Taking the data from Decca trial 1 and averaging 3 consecutive 

swaths, some appreciation of the effect of wind on swath width can be 

illustrated (Fig.*f). Overlapping a series of deposit curves from h miles 

per hour crosswind swaths suggests that a continuous, acceptable deposit of 

10 drops per square centimetre or more, can be achieved with a *»00( swath 

interval. Transforming the data for a downwind drift of 6 miles per hour, 

a similar, acceptable deposit could be achieved with a 500s swath interval. 

At 10 miles per hour the acceptable deposit swath would not increase beyond 

500' but the deposit would be more uniform. The same effect could be 

achieved by increasing the altitude of flight inversely with wind speed. A 

more uniform deposit for an operation could be achieved by determining a 

proper spray altitude for a given wind speed. This principle, demonstrated 

by the Defence Research Organization, Porton, England, is one to which we 

should pay more attention. 



Table 1. Actual Aircraft Position when Guided 

by Decca compared with Theoretical Position 

Average 379 370 40 31 

* All distances in feet. 



Conclusion 

The Decca System was tested under conditions less than ideal. 
The installation was done rather hurriedly and a minimum of time was 

available for checking out the equipment and familiarizing the pilots 

with its operation, nevertheless, after 3 or k hours of familiarization, 

the spray pilot was able to find a small area of forest some 25 miles 
from toaee, lay down a spray pattern with a high degree of precision, and 
return to base (See Pigs. 5 & 6). The pilot, Mr. J. Holland, indicated 
that he had no difficulty navigating "by Decca and was most enthusiastic 
about a device with which he could find himself at any time and toe 

certain that he was spraying within a few feet of a pre-determined 
location. 

Chemical Control Section, 
Ottawa, Ont., 

Hovember 1?, 1961. 
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SUMMARY REPORT OF 196l SPRUCE BUDWORM 

AERIAL DEFOLIATION AND EGO-MASS SURVEYS, 

AND FORECAST OF CONDITIONS FOR 1962 

D. G. Mott 

Forest Entomology and Pathology Laboratory 

Department of Forestry 

Fredericton, N. Bo 

Introduction 

This report records the results of the aerial defoliation and egg-

mass surveys conducted in 1961. It also presents a forecast of spruce budworm 

hazard for 1962 based primarily on these two surveys. A later report will 
present an assessment of the 1961 spray operation and record the results of 
experimental spraying carried on in conjunction with the operation. 

The 1961 spruce budworm aerial spraying operation in New Brunswick 
comprised the treatment of 2,168,354 acres in the central part of the Province. 

Of this total, 1,559,914 acres received one application, 502,040 acres two 

applications, and 2,800 acres three applications of 1/4 lb. DDT in 1/2 U.S. 
gal. solvent per acre; these constituted the main 1961 operational spray area. 

In -"Jditi^n, experimental spraying was carried out on 75,600 acres with one 

application and on 14,000 acres with two applications of the operational spray 
formulation and dosage, and on 14,000 acres with one application of 1/2 lb. 
DDT iii 1/2 U.S. gal, solvent per acre. 

The original spraying plan for 1961 proposed by Forest Protection Ltd, 
and the Province of New Brunswick during the winter 1960-61 was modified as a 

result of surveys conducted by the Laboratory before spraying began and during 

the operation, A survey in May and June, 1961, of budworm larval populations 

outside the proposed spray plan revealed that infestations were present in a 

number of localities not indicated by I960 surveys. There is evidence that 

egg-mass surveys in I960 were deficient in some of these areas, but in addition 

it seems clear that considerable long-distance dispersal of emerging larvae 

occurred in the spring of 1961, As a result of the surveys 193*128 acres 
were added to the 1961 operational area, and 5j6OO acres were deleted from it 

because lower populations than were expected were found. 

Certain blocks of the operational spray area were designated in 

advance of the operation to receive a second spray application because their 

infestation history suggested that they harboured persistent budworm 

iniaii.atioii3. Following the first spray application in 1961, a network of 

plots was established to discover if larval survival after spraying was high 
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in the remaining blocks of the operational area so that they might be included 
in the area to receive the second treatment. As a result, an additional 

92,400 acres were designated for second treatment. One area of 2,800 acres 
was found to support high populations after the second spray application and 

was treated a third time. 

The spraying operation, as it was ultimately carried out, is 

illustrated in Figure 1. The large area mapped in the west-central part of 

the Province was the main operational spray areaj the smaller separate area 
to the east included the experimental spray areao 

Aerial Defoliation Survey 

The aerial defoliation 3urvey was conducted by Forest Protection Ltd. 

personnel and covered the whole Province except for the Camp Gagetown area. 

Results of the survey are illustrated in Figure 2. Current defoliation of 

balsam fir was assessed from the air as being severe, moderate, or light. Such 
assessment usually means the following? 

Severe - 80 to 100$ loss of current foliage 

Moderate - 50 to 8C# " " " n 

Light - 30 to 5056 n " " " 

However, for extensive areas to the southeast of the main 1961 operational area, 

defoliation was underestimated in the aerial survey because the trees had 

produced very little foliage in 1961, 

In general, the defoliation survey indicates a very successful 

spraying operation. In the operational spray area the 1961 foliage was 

geii> .-•ally x vsserved, and tree crowns that had been in seriously damaged 

condition a year ago are now thrifty. Areas of moderate and severe defoliation 

in the 1961 operational area are small and scattered, and very little 
defoliation was experienced beyond the sprayed area. 

However, extensive defoliation occurred in the area to the east of 

the 1961 operational area, in general accord with forecasts made a year ago 
on the basis of I960 egg-mass surveys. The defoliation pattern was, however, 
somewhat different than expected, particularly in the coastal parts of Kent 

County where a large area was defoliated to the north of the area of severe 

egg-mass infestation in I960. This is believed to have resulted from a 

northward dispersal of emerging larvae which was observed in the spring. The 

infestation near the Gloucester-Northumberland county line, east of Highway 8, 

developed as predicted. 

To the west and northwest of the 1961 operational area, several 

small areas of infestation that had not been detected earlier were found during 

the defoliation survey. These are located north of the lower parts of the 

Tobique River and on the west side of the St0 John River between Grand Falls 

and Forth. Subsequent ground checks in these areas revealed high populations 

of .ault moths and eggs. 





1961 Aerial Spraying Operations Against Spruce Budworm 

Operation Airstrips -

Operation Headquarters -

Experimental Field Camps -

Total area one application 

Total arsa two applications 

Total area three applications 

Total area sprayed 

1,649,514 acrss 

516»040 acres 

2,800 assroa 

2,163,354 aftres 

Area sprayed with \ lb. DDT per |- U.S. gal. p<iir asrs 

Area sprayed with % lb. DDT per •§■ 0\,S. gal. pe:-? aw?:--.; 

Area sprayed with two applications of \ lb, DDT per £ U.S. gal. per acre 

Area sprayed with three applications of \ lb. DDT psr -£- U,S» gal. par 

Operation began June 4 and finished June 30. 

Second applications began Juii*3 18. 

Scales 1 inch a 34 miles (appro*;.} 





Current Defoliation of Balsam Fir - 1961 

(From aerial surveys by Forest Protection 
Limited. Camp Gagetown area not included.) 

Severe 

Moderate 

Light 

Scalet 1 inch = 34 miles (approx.) 
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Egg-Mass Survey 

Figure 3 presents the results of the extensive egg-mass survey 

conducted throughout the Province during August and early September, 1961. 

This map is based on sequential counts made at some 1,020 separate points 
on balsam fir. 

The survey reveals that the area of moderate and severe egg-mass 

infestation in 1961 is markedly reduced from what it was in I960 and 1959, 
and that it is only slightly larger than it was in 1958. However, in 1961, 

egg-mass infestations were located mainly in the eastern part of the Province, 

dov.r. and from the central forested area with respect to the normal winds 

that contribute to population dispersal, and therefore they do not constitute 
a mafior threat to the central forested area as they did in 1958. 

Scattered small areas of moderate and severe egg-mass infestations 

were found within the 1961 operational spray area. Two small areas of 

infestation near the junction of the Tobique and St. John Rivers are located 

upwind from extensive susceptible forests and should be carefully watched in 
1962. 

The trend in spruce budworm population throughout the Province 

between I960 and 1961, as measured by changes in egg-mass numbers, and the 
effect of the 1961 spraying on this trend, are illustrated in the following 
table: 

Area 
No. Av* No# egg nesses Ratio, No. 

per 100 sq. ft. foliage egg masses 

1961/1960 

Op .oionaj. and experimental 

spray areas 1961, 

one application 

Operational and experimental 

spray areas 1961, 

two applications 

Northern N. B., 

unsprayed 1961 

Southern N. B., 

unsprayed 1961 

East-central N. Bo, 

unsprayed 1961 

173 

73 

291 

93 

93 

156.5 

202.2 

4.9 

8.5 

230.5 

64.0 

52.9 

7.7 

4.6 

120.7 

0.41 

0.26 

1»57 

0.54 

0.52 

Within the 1961 operational spray area3 egg-mass numbers were greatly 

rec ced in 1961, particularly in the areas receiving two spray applications. 
This is a satisfactory result9 particularly in the areas which received two 
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Spruce Budworm Egg-Mass Infestation 

Autumn 1961 

(Represents forecast of attack in 1962) 

No sample over 174 tnasses/lOO sq. ft. 

No sample over 399 masses/lOO sq. ft. 

Samples over 400 masses/100 sq. ft* 

No samples taken 

Complete defoliation of current foliage is to be generally 
expected in the medium and heavy categories in 1962. 

Scale: 1 inch a 34 miles (approx.) 
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spray applications, because these were areas of persistent population following 

treatment in 1958 and again in I960. 

The very low population in northern New Brunswick increased in 1961 

by one and one-half fold, but is still at a very low level. Such an increase 

should not be regarded as remarkable since five- to eight-fold increases 

annually would normally be expected in years immediately before an outbreak. 

The decrease in population that occurred in southern New Brunswick 

was unexpected. Natural control in this part of the Province is considered to 

be fairly low, and this, coupled with generally favorable weather in 1961, 

mi&;„ have Teen expected to at least maintain populations at the I960 level. 

However, strong winds prevailed in the south at the time of larval emergence 

in +.h« spring of 1961 and these may have accounted for a wastage of larvae at 

this critical stage in the insect's development. 

The decline in population in the east-central areas was, however, 

expected. This is an old infestation in which natural control is high and in 

which larvae are experiencing starvation because of tree mortality and decreased 

foliage production. 

Forecast of Hazard for 1962 

In previous years, hazard maps have been constructed by using a 

formula to derive a hazard rating for sample points and delineating areas of 

equivalent rating,, The formula included a number of factors relevant to tree 

condition and expected insect attack which were given appropriate weights. 

Application of this formula and mapping technique to 1961 data was attempted 

but was found to produce unsatisfactory results because of the heterogeneous 

forest conditions that prevail in the east-central part of the Province, in 

conJ ?t " the homogeneous forest conditions to the west and north for which 

th.: uechnique was originally devised. 

Therefore, a new technique was developed for rating and mapping 

hazard for 1962, as follows. The 1961 aerial survey information was mapped, 
and the results of the egg-mass survey were superimposed on this map. Egg-

mass infestation levels were divided into three categoriess light—areas in 

which samples less than 174 egg masses per 100 sq. ft. were foundj moderate-

areas in which no sample over 399 egg masses per 100 sq. ft. were found; and 

severe, in which more than 400 egg masses per 100 sq. ft. were found. The 

combination of egg-mass and defoliation conditions which resulted were sub 

divided as follows to yield estimates of the degree of hazard: 
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Forest Hazard From Spruce Budworm Attack in 1962 

Severe hazard 295,000 acres 

Moderate hazard €=^ 507,000 acres 

Areas where no information is available 

Hazard is based on an evaluation of tree condition in 1961, and the 

degree of attack predicted for 1962 from 1961 egg mass surveys. See text. 

ScaleJ 1 inch s 34 miles (approx.) 



The 1962 hazard map, so constructed, is illustrated in Figure 4. In this 
map severe hazard means that severe attack by budworm may be expected in 

1962 in trees that are presently seriously damaged. Moderate hazard means 
that severe attack may be expected in 1962 in trees that are only moderately 

damaged or moderate attack in trees that are severely damaged. Figure 4 

includes 295,000 acres of severe hazard and 507,000 acres of moderate hazard. 

In areas of moderate hazard delineated in Figure 4, balsam fir will 

be in serious condition by the fall of 1962 if foliage production in 1962 is 
not protected. Extensive tree mortality would be expected following a 

further year's feeding in 1963. Some mortality of suppressed and intermediate 
stc: „ v.-0-l- be expected follovang attack in 1962. 

Conditions within areas designated as severe hazard are complex. 

In some such areas, extensive mortality of balsam fir has already taken 

place and red spruce is beginning to die. Elsewhere, mortality of smaller 
stems will probably occur during the winter 1961-62 and more extensive 

mortality would be expected in 1962 without protection by spraying. Hazard 

to the living trees in these stand3 from further defoliation in 1962 is 

severe, but for an adequate appraisal of what this means in terras of forest 

values, more accurate information is required on the mortality that has 

already taken place and on the volumes of the timber involved. At the time of 

writing (late September) the No B. Department of Lands and Mines is conducting 
surveys in western Kent Count;*- to obtain such information. When it is available 

it should be studied in conjunction with the information portrayed in Figure 4, 

Summary 

1. Within the 1961 operational spray area, 1961 fcliage was generally 

preserved and trees came through the 1961 season in good condition. 

t-jp - surveys revealed that fewsr eggs were laid in this area than in 

the hazard rating for 1962 is generally low. 

20 In northern New Brunswick, egg-mass surveys indicated a slight increase 

over I960, but populations remained very lowo 

3. In southern New Brunswick,, egg-mass surveys indicated a reduction in 

1961 in the very low populations in that part of the Province. 

4, In east-central New Brunswick, where hazard for 1961 was designated as 

moderate or severe but where spraying was not undertaken in 1961, egg-mass 

surveys in 1961 revealed a reduction in population, but to a level still 
high enough to indicate moderate and severe hazard in 1962 to living trees 

over fairly extensive areas. In these areas it is known that tree mortality 

has already begun, and, therefore, an adequate appraisal of hazard in them 

must await the completion of surveys being conducted by the N. Bo Department 

of Lands and Mines. 

Fredericton, N. B. 

September 27, 1961 



CHEMICAL- COMTROL OF THE SADDLE-BACKED LOOPER 

(ECTROPIS CREPUSCULARIA) AT KITIMAT, B.C - 1961 

I. Operational Project 

During I960, the saddle-backed looper caused severe defoliation of 
western hemlock and amabilis fir over 10,500 acres immediately west of 
Kitimat townsite and smeltersite. Almost all of the understory conifers, 
and a considerable portion of the overstory trees were killed by the I960 
damage. An autumn pupal survey showed that a dangerously high looper 
population survived the I960 season. To avert further disaster, tentative 
plans were made during the winter to undertake chemical control in 1961. 
Spring checks showed that the population survived the winter. The final 
decision to spray was reached in early June. 

The project, under the direction of the British Columbia Forest 
Service, called for treatment of 10,500 acres severely defoliated in I960. 
Dosage was set at one-half pound of DDT in two U.S. gallons of fuel oil 
per acre. A concentrate of Standard Oil Company's W.T. Base oil containing 
25£ DDT was diluted with diesel fuel oil to the required 3 1/8% concentra 

tion at the site. 

Okanagan Copter Sprays were awarded the contract for supplying and 
applying the insecticide. A Bell G2 helicopter sprayed the area between 
June 22 and July 12. The project area was divided into spray blocks in 
such a manner that stands at low elevation were sprayed before those at 
the higher levels. This procedure ensured that the whole area was 
sprayed after all eggs had hatched but well before larmae had reached 

full size. 

Biological assessment of the spray was hampered by the almost total 
lack of small living trses from which larval samples could be collected. 
Instead, frass trays were placed beneath trees at several selected points 
just prior to treatment. Numbers of dead and dying larvae that fell to 
the trays were recorded in the days following treatment. Ten days after 
the initial spray, the helicopter applied a second, but heavier spray 
over the selected check points. It was assumed that insects that had 
survived the operational spray would be killed by the second spray and 
caught on the trays. Therefore, the total larval catch from both sprays 
approximated the whole population. Cessation of frass drop several days 
after the second spray was applied was reasonable evidence that the 
whole population over a tray had been destroyed. By expressing the 
numbers of larvae taken after the first spray, as a percentage of the total 
tray catch, mortality estimates were reached. By this method, the cal 
culated mortality at eight check points averaged 91*6 per cent. As an 
average, the estimate errs slightly on the high side because small amounts 
of frass in some of the trays indicated that the whole population had not 
been killed by the two applications. Nevertheless, it is estimated that 
the true mortality was close to 90 per cent. 

A survey of Ectropis pupae hibernating in the ground was carried out 
in September. In the operational spray area, only one pupa was found in 
90 one-square-foot duff samples. Comparable samples examined on year 
earlier yielded an average of 7.8 pupae per square foot. 

The drastic reduction in population cannot be wholly attributed to 
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spray. Parasitism and virus disease greatly reduced the numbers of 
insects that survived the spray. Evidence of virus disease was common 

among late instar larvae, and dipterous parasite cocoons were numerous 

in the duff samples° 

Pupal populations were not high in most adjacent unsprayed areas 

that were known to be heavily infestedo Three infested areas just outside 

the sprayed zones yielded averages of 0.8, 1.2 and 9.0 pupae per square 

foot. 

The foregoing remarks apply to 9,800 acres sprayed in accordance with 

hazard areas prescribed by the I960 pupal and damage survey. At the end 

of the project an additional 700 acres were sprayed. This area was at a 

low elevation and larvae were then approaching maturity. Control attribu 

table to the spray was less favourable than in the bulk of the project 

area where larvae were sprayed while still smallo An average of 1.3 
pupae were taken from twelve samples collected in this area. 

The principal object of the chemical control project was to avert 

almost certain death of most surviving hemlock and balsam seriously 

damaged in I960 by preventing heavy feeding in 1961. By killing most of 

the larvae while they were still small, the spray successfully accomplished 
its purpose« Most tree mortality that has, or will occur, can be ascribed 
directly to, or as a consequence of I960 defoliation., 

As outlined by Dr. Silver in his summary of the whole pupal survey, 

chemical control of the remaining Ectropis during 1962 is not warranted. 
The relatively small population remaining should be destroyed by para 

sites and disease before any further serious feeding can occur. 

II. Experimental Sprays 

Advantage was taken of the opportunity presented by the main control 

project to compare the efficiency of the operational spray with a reduced 

DDT treatment and three other materials. Five contiguous 20-acre plots 
were reserved for the purpose immediately west of Kitimat Service Center. 

The treatments were: 

(1) The operational spray - i lb. DDT in 2 U.S. gal./acre 

(2) Half strength DDT - £ lb. DDT in 2 gal./acre 

(3) Dibronr^ - £ lb. in 2 gal. fuel oil/acre 

(4) Phosphamidoni' - £ lb. in 2 gal. fuel oil/acre 

(5) Thuricide^ (Bacillus thuringiensis). Sufficient concentrate in, 
2 gal. of fuel oil per acre to give a nominal dosage of 70 x 10x* 
viable B.t. spores per acre. 

2/ Donated by Ortho Agricultural Chemicals Limited 

2/ Donated by Bioferm Corporation 



The sprays were applied in the morning of June 28th, but by evening 
a storm began which dropped 0.8 inch of rain overnight., In all probability 
much of the Thuricide was washed off the foliage before it was ingested by 

most of the loopers. 

Knockdown was very fast in the Dibrom plot. Most affected insects 
were down and dead less than two hours after the spray was applied. One 
day after the spray any dead and dying loopers were in all the frass trays 
except those in the Thuricide plot. A number of dead larvae were taken 

in the trays in the Thuricide plot five days later, and some of these 
were positively infected with B. thuringiensiso There is an indication 
from the spray assessment techniques used that part of the reason for 
failure of Thuricide to give good control lies not with the lack of viable 
spores per unit area, but rather with insufficient liquid carrier to dis 

perse the spores efficiently. 

Biological assessment was accomplished with the two-spray method 
outlined in Section I» The technique did not work as satisfactorily as it 
did for the operational spray because the second spray failed to kin all 
of the surviving insects« It was quite obvious, however, that the £ lbo 
DDT per acre gave the best control. The half strength DDT ranked second 
in efficiency, although degree of control was more variable than for full 
strength DDT. Control achieved by Dibrom, Phosphamidon, and Thuricide was 
not satisfactory - mortality caused by any one of these three treatments 

was not greater than forty per cent. 

JoM0 Kinghorn, 

Forest Entomology and 

Pathology Laboratory, 

Victoria, B.C. 

October, 1961. 



/y 

CHEMICAL CONTROL OF THE PINE BUTTERFLY, 

NEOPBASIA MENAPIA (F. & F.) 

Populations of the pine butterfly increased to outbreak proportions 

in the lower Cameron River Valley in I960, Although egg counts in the 

fall of I960 indicated that defoliation in 1961 would not be sufficiently 
severe to cause tree mortality, a chemical control program was planned 

for June, 1961, to protect the aesthetic value of the trees and rule out 
the possibility of secondary insects attacking the overmature stand. 

Okanagan Copter Sprays was awarded the contract. The spray was 
applied by a Bell 47G2 helicopter equipped with a 20 foot boom. Effective 

Bwath width was 100 feet at 60 to 75 feet above the tree tops at a speed 

of 30 mph. The insecticide used was Later!s 2556 DDT diluted on location 
to a dosage of £ lb. DDT per gallon of Standard Oil furnace oil, and 
applied at the rate of 1 U.S0 gallon per acre. 

A total of 1,538 acres were included in the original spray area, 
although this area was reduced slightly to avoid the mouth of the .Cameron 

River where the Dept. of Fisheries had fish traps located. Of the original 

area, 378 acres were in MacMillan Park under the jurisdiction of the B.C» 

Parks Division, and 1,160 acres were owned by MacMillan, Bloedel and Powell 
River Ltd. The latter company was responsible for the project, but the 

overall coBt was divided proportionately with the Parks Division. Techni 

cal advice and assessment were the responsibility of the Forest Entomology 

and Pathology Branch» 

The spray was applied on the mornings of June 16 and June 19. 

Thirty trips were required to complete the job. 

Results 

Because of the large size of the trees and the absence of suitable 

reproduction trees, assessment could not be done by normal branch sampling. 

Six small potted trees were infested with pine butterfly larvae and 

placed in the spray area, and three check trees were set up outside the 

park area. Frass trays were placed beneath all the experimental trees, 

and trays were also set out beneath 10 dominant Douglas-fir trees at 

selected localities. It is hoped that the amount of frass collected from 

a known number of larvae on the small trees eventually can be related to 

the amount of frass which was collected in the other trays. Because of 

the large amount of work involved in cleaning, drying, and weighing the 

frass samples, however, these data are not yet available. Meanwhile, the 

population level can be compared on the basis of egg counts made in the 

fall of I960 and again in October, 1961 (Table l). 

Only one locality within the spray area (outside MacMillan Park) was 
sampled in I960. This averaged 15«14 eggs per square foot of foliage sur 

face in I960, and only 0.34 eggs in 1961, a reduction of over 97 per cent. 

A.second sample from within the spray area contained only 0.32 eggs per 

square foot. The sample point at Block 35» Cameron River, was just out 

side the spray area and could have been hit by drift. 
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Table 1 

Pine Butterfly Egg Counts. Vancouver Island* 

The apparent reduction in population indicated by the egg counts 

cannot be wholly attributed to the spray. Egg counts at other localities 

were low, and the reduction in the number of eggs at Nanaimo River was 

very surprising, as frass drop was heavy and the butterfly flight was 

heavier than in the Cameron River. This suggests that for some reason, 

unknown as yet, the Vancouver Island populations developed normally until 

in the late larval, pupal, or adult stage, but produced very few eggs. 

Nevertheless the spray was beneficial in terms of the purpose for which 

it was originally intended. The population at MacMillan Park is still 

the heaviest of the Island populations, and the spray probably assisted 

in the large reduction in egg counts. This is also indicated by the 

sample at Block 81 in the Cameron River Valley, which is about four miles 

beyond the spray area. There, the number of eggs increased slightly. 

Because defoliation was light in the spray area, the primary objective of 

protecting the overmature stand was achieved. 

Summary 

The spray operation was successful in preventing heavy defoliation 

of the overmature Douglas-fir trees in the Cameron River Valley during the 

last year of abundant caterpillars. Now, the pine butterfly populations 

on Vancouver Island have decreased to a very low level and no serious 

defoliation is expected anywhere on the Island in 1962. 

G.T. Silver, 

Forest Entomology & Pathology 

Laboratory, 

Victoria, B.C. 

October 11, 1961. 



mERDEPARTHSNTAL COMHTHBa OH FOREST SPRAYING 

OPERATIONS 

Spraying of Logs in Water Storage for Protection 

from Ambrosia Beetles (British Columbia) 

November 22, 19&L 

H, A. Richmond 

During the spring of 1961 some seventy-five million f.b.m. of sawlogs 

were sprayed for protection from ambrosia beetle attack. This volume 

represents about 375 booms, each boom covering an area of slightly less 

than one acre. 

The insecticide used was Benzenehexachloride, at a concentration of 

one pound gamma isomer per Imperial gallon (the "gamma" isomer being the 
active ingredient in this insecticide). It was applied at a rate of 
10 gallons (lO lbs. gamma) per boom. Since it is applied as a ooncentrate, 
no dilution is necessary and hence no emulsifier is employed. Without 

an emulsifier it will not nix with the water over which it is sprayed but 

remains as a slight oil slick which soon dissipates. 

Spray was applied by helicopter flying at a speed of 30 m.p.h. 

and at a height of 20 feet above the logs. The swath width was about 

4-5 feet, two passes being necessary for coverage of each boom. The 
machine carried 40 gallons and could, therefore, spray k booms per trip. 

Average time for each load was 15 minutes which included taxiing, loading, 
and refueling. The cost averaged 230per thousand f.b.m. 

The previously used method of hand spraying employed a fire-pump 

with garden hoses with which each log was sprayed individually. This 

required a large volume of spray and necessitated its dilution with water. 

To permit this dilution an emulsifier was necessary. A 3-man team 

could spray 3 booms in 8 hours. 

Intensive tests on the effect of this spray on caged fish were con 

ducted by the Department of Fisheries in i960. Results showed that spray 

containing an emulsifier affected the fish immediately and mortality 

occurred as deep as 6 feet during the ensuing 48 hours. Non-emulsified 

spray showed no effect on any fish during the first 2 hours after spray 

ing and mortality was observed to a depth of 18 inches during the ensuing 

48 hours. 

Because any form of this spray is toxic to fish the following pre 

cautions are taken: 

(a) Areas to be sprayed are reported to, and inspected by the 
Department of Fisheries prior to spraying. 
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(b) Skin divers check under the booms for fish immediately before 
and after the spray application* 

(c) The dead-line for spray termination is set as April 15 to 
avoid the sea-ward migration of salmon smolts* 

(d) No spraying is allowed in river estuaries or shallow water 
where young salmon congregate. 

(e) No spraying is allowed without approved direction and super 
vision. 

Protection afforded was 100$ as compared to unsprayed checks which 
suffered attack as high as 70$ of the logs. 

Losses due to attack by ambrosia beetle on logs in water storage 

were measured by an extensive mill study to range from ^1.35 to #5.«00 

per thousand f.b.m.j according to grading rules which vary with the 

market for which the lumber is graded. Spraying of felled and bucked 

logs in the woods has proved unsatisfactory due to the physical problem 

of surface coverage of the logs as they occur amongst the enormous 

accumulations of slash typical of suoh operations. 

1962 Proposals 

It is anticipated that the 1962 program will be about the same and 

involve the same companies and locations as in 1961 as follows* 

Rayonier Corporation Canada Ltd., Cowichan Lake 

Crown Zellerbaoh Canada Ltd., Cowichan Lake, Nanaimo Lake 

and Comox Lake 

B.C, Forest Products, Cowichan Lake 

Tahsis Company Ltd., Tchsis Inlet 

Total estimated volume for 1962, seventy-five million board feet. 
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- Aerial Spray Operation Against the White Pine V/eevil,, Kirkwood 

Area. 1961. and Outlook, for, 1962 

W. A, Reeks 

The Ontario Department of Lands and Forests conducted aerial 
spray operations against the white pine weevil in white pine plantations 

in the Kirkwood Management Unit near Thessalon, in 1961. 

Status of White Pine Weevil Populations in 1961 

Plantations cover approximately Ht-,300 acres in the Kirkwood Management 
Unit. An undetermined acreage, possibly one sixth of the total, has been 
planted to white pine. The oldest white pine plantations were established 

in 1929, and these have suffered from heglect and weevil attack for many 

years. In I960, the incidence of ourrent weevil attack in two of the 
1929 plantations averaged 10.6 and 20.9 per cent. In younger plantations 
(about 10 years old) the percentage of attack ranged from a trace in heavy 
shade to 37 per cent in stands with no overstory. 

The forest manager therefore decided to take steps in 1961 aimed at protect 
ing the younger plantings. Although spraying white pines older than 20 

years of age is not generally considered economical, plans were made to spray 

the 1929 plantations in the hope that this would lower the risk of inoreased 

infestations in the younger adjacent plantations. Concurrently, long-term 

plans were made for protecting the younger plantations by direct methods, 

i.e. by clipping infested leaders and by hand-spraying. 

Results of the Kirkwood Spraying 

All of the 1929 plantations, covering approximately ^00 acres, were sprayed 

in 1961. The spray material consisted of 1.6 gallons of 25$ D.D.T. emulsion 
in 2.1f gallons of No. 2 fuel oil per acre delivered from a Stearman aircraft 
owned by Northcana. The spray was applied from A->r. 2k to -Apr. 30. An 

accident almost demolished one aircraft and another was called in to complete 

the job. 

From the standpoint of hazards to wildlife, the above dosage would be con 

sidered high under natural forest conditions. On the other hand, the 

adopted dosage had hitherto been effectively used elsewhere with fixed-wing 

aircreft, and local authorities reported that populations of game birds, song 

birds, and game animals were negligible in the area. It should be noted that 

spraying was done before song birds had migrated into the area, and there 

are no streams in the sprayed area. 

The laboratory didn't have the stc.ff to study the effectiveness of this 

operation intensively, but observations were made at a survey level. Mr. C. 

Kirby and field technicians made some observations on effectiveness, and 

more checking will be done in the late fall of 1961. 

About 100 spray assessment cards were put out immediately prior to the 

operation. All cards showed evidence of spray deposit, but the droplet size 

appeared to be large. This was not surprising, because it was noted that 

all the screens had been removed from the spray jets. Although the final 



V - 2 -

assessment of the operation, based on weevil damage to new leaders, has 

not been made, superficial observ?tions would surest that the percentage 
of infested tips on the sprayed trees may prove to be less than one per 
cent. 

Prospects for 1962 

It is unlikely that the above type of operation will be repeated in the area, 
but the laboratory will make observations to determine the effectiveness of 
the 1961 operation over a period of two or three yeers. 

•Ihe forest manager of the Kirkwood Unit is likely to attempt weevil oontrol 
over several hundred acres by hand spraying and clipping in 1962. Either 

method has more merit than the type of operation conducted in 1961 because 
the cost with prison labour is about half that involving aerial applications. 

Sault Ste. iiarie, Ont. 

September 29, 1961. 



Appendix XII 

Subject! Summary statements on forest insect infestations 

experimental or commercial control programs in 

1961 and nrosnective control nrograms In 062 

History 

(a) 

Status 

A. small area of white spruce in ELkwater Provincial 

Park in the Cypress Hills in southeastern Alberta has been 

infested with the spruce budworm Choristoneura f"lKfftr'VTlffl 

(Clem.) and the spruce coneworm Diorvctrla reniculella (Qrote) 
since 1957* 'The amount of defoliation gradually became more 

intense until in 1961 severe defoliation was occurring in 

small patches throughout the infested area. In 1958 the pro 

vincial parks people were concerned about the damage being 

done and we examined the area and recommended that they hold 

off spraying for at least a year. 

The amount of defoliation declined in 1959 but began 

to increase again in i960. In 1961 we reported to the parks 
people that dead tops were beginning to appear and suggested 

that if the number of insects remained high in the spring of 

1962 spraying might be necessary in order to prevent further 

damage. The decision to spray or not to spray will be made 

by the Provincial Parks Committee sometime this fall or win 

ter* 

The infested spruce lies in the valleys of the Battle and 

Grabum creeks and extends into Saskatchewan. The maximum 

area of infestation in Alberta does not exceed 12 square 

miles, and the area where dead tops are noticeable and where 

spraying would be recommended does not exceed 5 square miles 
and lies along the valley bottoms. The area is a high grassy 

plateau approximately ^t500 feet above sea level cut by deep 

ravines in which the spruce and pine occur. 

Please refer to the attached map6 

Animal Life 

One small lake occurs near the edge of the infestation 

but can be easily avoided. Two small creeks run through the 
area. These creeks run southeast into Saskatchewan and Mon 
tana draining via the Kilk River into the Missouri. Some 
sport fishing Is done in the Battle Creek especially on the 

Saskatchewan side. 
A large number of cattle are grazed in the Park during 

the summer months. One rancher lives near the western boun 

dary of the park and may have milking cows. 

C, E» Brown 

Calgary, Alberta 

September, 196L 
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Summary Statement on Forest Insect Infestations. 

Experimental or Commercial Control Programs in 

1961 and Prospective Control Pro.?rams in 19.6.2,1 
in the Interior of British Columbia. 

D. A. Ross 

1. Ambrosia beetles, Trypodendron lineatum (Oliv.) 

(a) Status of infestations: 

Ambrosia beetle attack was severe on decked conifer logs 

near Malakwa, Froth Creek, Thunder River and Grizzly Lake,12 miles 

northwest of Clearwater, and near Cranberry Creek, in 1961. A few 

scattered severe infestations may be expected in 1962. 

(b) Control operationsi 

No experimental control operations were carried out in the 

Interior in 1961, however an observer from the Forest Entomology 

Laboratory at Vernon watched the spray operations against ambrosia 

beetles at Froth Creek (Diamond Mills Ltd.). 

Apparently the first attack of beetles at Frath Creek occurred 

in the last week of April. The next wave of attack, much greater than 

the first, began about May 1^. The spray project was held up until 

Hay 16 because of the late arrival of part of the equipment. Some 
2lf00 gallons of solution (l gal. BHC, 1 gal. diesel fuel to 2k gal. water) 
were sprayed on five million board feet of decked sawlogs. The spray 

was applied with a Terry fire pump and a 1000-gallon tank mounted on the 

flat deck of a truck. 

On May 23 countless numbers of dead ambrosia beetles lay on 

the treated logs. Limited samples of beetles that had penetrated into 

the logs indicated that about 90 per cent were killed by the spray. 

The living beetles in the samples all had burrowed an inch or more 

vertically into the wood; presumably these were from the first flight 

and had escaped the effects of the insecticide* 

Some 10 days to two weeks after spraying, some of these 

treated logs were dumped into the North Thompson River and floated 

17 miles to the mill at Avola. All of the sprayed logs had been 

river run to Avola within eight weeks. 

(o) It is not feasible to predict the need for chemical control 
of ambrosia beetles in the Interior in 1962. 

2# Douglas-fir tussock moth, Orpvia pseudotsugata (McD.) 

(a) Status of infestation: 

The current Douglas-fir tussock moth epidemic is confined to 

Okanagan Valleyj moderately to severely defoliated trees have been ob 

served at a dozen points between Okanagan Landing and Armstrong. In 

festations ranged in size from single isolated trees, to small open-

grown groves around agricultural buildings, to dense stands of Douglas 

fir with infestations up to 20 acres in extent. 
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Diseased late instar larvae and pupae were discovered in 
each of the larger infestations, nevertheless severe defoliation 

may be expected in some r£ these stands in 1962. 

(b) No chemical control of tussock moth was carried out in 1961. 

(c) We are prepared to recommend a DDT spray to control the tussock 
moth if our advice is requested, xliere will be further consideration 

on experimental use of some of the virus stock held in reserve at 
Victoria. 

3. Douglas fir beetle, Dendrootonus paeudotsugae Hopk. 

(a) Status of infestations: Infestations again were numerous and 
widespread in 1961. 

(b) Control operations* 

S, if. Simpson Ltd., of Kelowna carried out a trap tree pro 
gram against DOuglas-fir beetles in the spring of 1961. Stumps «tf the 
infested trees and cull logs were sprayed with ethylene dibromide in 
September. The success of the oheraical program has not yet been 
assessed. Boundary Sawmills also had a trap tree program but did not 
supplement it with chemical control. 

(c) Pondosa Pine Ltd. is considering a trap tree program «n its 
Tree Farm Lioense in 1962, and probably will use ethylene dibromide 
against beetle broods in stumps and cull logs. 

k. Round-headed woodborers, Monochamus spp. Tetronium velutinum Lee, etc 

There is increasing likelihood ef ethylene dibromide being 
used to control round-headed wood borers in log decks during the next 
few years. 

5. Satin moth, Stilpnotia salicis (L.) 

(a) Status of infestations: 

Satin moth infestations increased in the Okanagan and in the 

upper ittcola Valley. Severe defoliation of poplars may be expected in 
some localities in these areas in 1962. 

(b) Control operations 1 

Hone v«re carried out in 1961. It is likely that some motel 

operators will wish to spray trees around their buildings in 1962. 

(c) No specific control operations are contemplated in 1962, however 
it is likely that some poplar groves on private property will be sprayed 
with DDT. 

Vernon, 

October 5, 1961. 
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