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MEMORANDUM OF UNDERSTAJDING
REACHED AT A MEETING OF REPRESENTATIVES
OF CANADA DEPARTMENT OF FISHERIES AND
NEW BRUNSWICK DEPARTMENT OF LaNDS AND

MINES, JANUARY 19, 1960

1, One-half pound DDT per gallon will be used on the
Miramichi Watershed and areas to the east of it,

2. One pound DDT per gallon will be used on the St. John
River Watershed.

3. Dosage on the Miramichi Watershed will be one-half
gallon per acre except on certain areas of high
hazard to be selected where it may be increased
to as much as three quarters of a gallon per acre,

L. Dosage on the St. John River Watershed will be at
an average of one-half gallon per acre.

Fredericton, N, B,
January 19, 1960.
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Memo, for File l4e0e3l

Interdepartmental Committee on Forest Spraying Operations
Meeting - Jan, 26/60

The Meeting discussed the "Memo, of Understanding®
between the Fisheries Department and the New Brunswick Department
of Lands and Mines eof Jan, 19/60.

2, I had to leave before the meeting was over, but at that
time two points had been agreed upon:

(a) The Committee accepted the terms of the
"Memo of Understanding", though with some
reluctance on the part of Fisheries and
Fisheries Research Beard members., It should
provide for conclusive field tests of the two
dosages proposed,

(b) The plan to use all Stearman aircraft for % 1b,
per acre dosage, and all TBM's for # lb., per acre,
was not considered good experimental design. It
was recommended that a few Stearmans be flown
from TBM airfields, using latter's formulatien,
so as to eliminate alreraft characteristics from the
dosage differences,

3. I told the Committee that I agreed with both the above,
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Cs Be Kilpatrish w Prodovitton } Bepartment of Pishorios
8o Hy Bupridge w  Gtaws

Er, Brosn cponed the gooting ab 10015 awine with o sevicw
of the sories of ovants giney the Woveshor 10 woeting of the
Intordopartwontal Comulttme on Forost Spraying Opevationse He statod
that the reagen for the hositoncy on the purt of the provingd ond Forout
rrotaction in socapding the recosmendations of tho FuCeFeBels was dus €9
the resuits of somp Fleld tonta dono in 1951 by the UeY Departoont of
Agriculture in the pyovinee of Quobes end the State of Hainge This
agenoy aftor testing varisus formuletions of DDT had secomwondsd the
application of 1 pound por gtro. Ho then sofovred to tosts uwdortoken by
Selonco Service in 1983, the rowulis of which showed lower condyol with
raduced soncantpations of DT, A progran in 1008 was also reforred Co,
in which a portien of the eproy used was at o lower concentvation (S8).
It was reported that the loast effeetive cuntrol rosultsd in the avea
sprayed with this formulation.

iz. Brown thon reforred to a muoting of P.P.L. on Docomboy
Ll at wihvieh concideration had boen glven to the I,GuFe8.0e recomendatd
It had boon the sesormendutisn of the meoting that the soduced dosage

should be glven a falr trial provided thet satiodactory arrangemente
tasting the offest on calmon wore to be mados Mre Beown otated that 4t
was declded ot this mootlng that ﬁ%ﬁ DT would ho uesd on aperonimsts

1/8 of the area to be sprayed. iHo added that the mafority of $mpextant
mtmnmmmmkwmwmwwmawﬁQmﬁm#%awmwmg
the epray areas The area to bo troated with the 1/2 strength DOT epray
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included part of the drainage sveas of the Seuthuwest Mirsslend and
the Calins Riverss FPFull styeagth would be spplisd to the Saint John,
Wmm, Ronsug and Botholomsw systoube
| Mo Mourston roforzed to the Hovember 10 meoting of the

LoColleBaile and the Purther analynis of Dre Fottws® duts which had beon
askod for ot this mooting. Ho otoked that the Comulttue had used
. Fottos' Plnal analyols in drafbing Uwdr socomwndationss Hiw
Hourston stoted that the 10B% vepert seforred o by Mr. Beown had been
disoussed with Dr, Probblo and ho had indlcoted thet thoro was roos for
conclusions other then the one regommending the one poun

' e Hourston reforzed o the Saportence of dyoplet damsiby

3 por zoE0.

Dr. Pottss' weports He addod that ho would liks o have Wpe Bromm's
comzants on factoss thet would provent Poruot Frotootion feom obbalning
the minimum dpoplot donaity. In addition Mre Houroton ashed for comsenta
on Dre Pattos® reparte

¥re Hrown stoted thst ke agrocd with Dee Fottos® originul
reccomandetion A.9. apraying part of the svea with a GMF olutlons Ha
addod thot the ontosnlagiets havo weported that the budwotwm population
was conventpated in o ¢loarly dofinod agres and thoy did not want to take
any chanoss of having 1% spresd again particularly sinue thero wio some
indication that the Government of Canada would not contyitute to a
spray progeam oftoy 3000, Mpe Becun otsbed that he did not want to coument
on the technisal aspocts of Due Fottes' yeport hut that he did faol thad
cartain phasgs of the work ghould be rechoghed

My Moupgton enguived whethur the proponed spray plan
 papredanted the dociglan of the Now Brunswick Goversmont with xespect
€0 the recommsndations of tho LeCePeSels bpe Drown replied that e
mandation thaot Foroet Protestion Limited would be
subniiting ¢te the Provineial Govorraant and he hopod that as o sosuit of
this meeting he could advicd his Hinletor that it was seceptable to tUw
Department of Plshoriod.

iy, Houroton gtated thet the Dopartment had boon very
optiazintic as s pooult of Dr. Fettas' peport and hed hoped that the
whole arpa would be gprayed g half otvengih UDT, Ho gdded that §¢ had
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soon anticipated that there oight bo gomo yeludtancs to spray the
entize ares at 3/2 stwengih but §¢ had boen expected that at lesst
half of the area would bo oo trooteds Ho odded that elthuugh eose of
the sections in the proposed "full stmength® gpray area were not impartent
salvon produting svoss thoy were imgm%wa&mim a¥eass

Hy. Bposn sBated thst if ¢the whole avca was aprayed with
eithor soncentystion nothing would be found cut in comngotion with the
comparative offoctn of the > ctzengths of DUT an salmn and budworss,
Spraying largo arose with sach concentyation wuld make such chocke

possible. |

iy, Hourstan suggested s plany baged on the larval
Hoptality Progrossion curvd (Fig.2) tn Dr. Fottes® ropord, In which the
PoligarvaneRenous seedion might bo sprayed with the halfestsength cone
contrsticns An immediste chegk of this would indieate mm
budwore mortality and o doclslion mwmmmmw'mw
m@txmm:@wwmm‘; Mossre, Hven and Filoger stated
that this plen wes impractical becguosn tho eppay natowisl ned o be
doiivored before spraying ctaptods ¥ Pliogor addod that ho qnepﬁm
the rosults Dpy Pettos had obtalned for this phate of tho projects
dusage applicotion in tha 1083 progrem uhish hod not boen too sutesstfule
He added that 1t would rot be powslble to analyse the data with tho time
availablos

Dre Wobb and My Hourgton thon discugsed tho ioportsnco of
deoplet denaity,

Dr. Horewill ototed that it was his wedorstanding s o
- sesult of the Nuvember 10 ooobing of the X.ChFeSeds that chocking for
salmon supvival wonld oaly be undewrtalon if the majoy part of the opray
srog wos treated with half ctronglhs Ho continuod that he had undorutood
that this mooting was boing held to deside which azeas would B¢ gpxayed
at full atpongths. o sddod that it was his fouling thot tho matiow
should noy go bask o the I.CeFeSels for thely considavstions

In ¥eply to a question by M. Fliogow, Dre Hovowill otatod
that a falrly good gusessment of the Dungarvan gres aight beo pussible iF
it wayo spreyed with the half stxongth formslation einte they had a
conslderable gaount of back data foom this avea. sesosid
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A digounsion folleswd on tho use of half and full
styength concocnteations of the sprays Mre Fllisger stoted that 4% was
difficult to spray using twe concontyationgs

In voply to a quostion by W, Burridgse Mre Plleger
stated that the same type of apray eguipmont would bo used as had been
used in the past. He sdded that a falrly large numbor of alzexadt wuld
have to bo used due to the siug of the aron and tho fast thet the whole
avea would bo Peady to gpray st about the sgme imes It would 21) hews
$o be done in a 2 1/ week peried.

(. vWabb stated that 4t would bo gome tiome in July, at
the ond of the gonerotion, bofore recults would bhe svalloble. e 'atm
thot vesulte obdained ot the end of the firot wook would not ko too
acdarate.

in voply to oouostion by By Bloun, Dy Wbb stated
that pericdic outirsaks amight bo onpedtsd fyom Clos ¢o tiee cince the
spruee budworm §5 & notivo inseot,

Further discusslon tosk plase on the peseibillty of row
apraving corbaln soetiong in tho gppay oroas Hre Pliagor stated that
thowe would not be tioe o respray dus Yo the Sightaoss of tho whelo
aparatian.

A discussion followed on various stroams within tho spray
ares eegs Sungarvany foncus and Dartholonow, e Broun otated thet they
want to kuvep the scuth and nagt ssotions flewiblo in opdsr that they
miy raach out snd epray varlous “hot opufiflhs Those “ulde sproyings”
would be done with the 1/2 stvength formulaticn.

Tt wos stated that the Grperimswtul Farm Ares and the
Bopartaent of Agrigultura*s toot azes would bo ewompted frem the spray
ayea. U Wobb stated that baoterial tomin may bo tasted In this arve.

M. Houroton stated that ho would aguin 1ike %o make a
pisa for s reducod gproy concentration for the Renwun, Dungervan ond
Bartholomsw avess Dr. Yorswlill stated that thoso wepe aveas of high
salaen produstions ' _

Follewing tho imh‘me&zs Erovm otated that he ond
Hr, Plioger had distussed ¢ho problem ond some up with a poselble ssiution
{arpendixn 1)s

l‘ veseed
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4 disevenion followsd uwn coplsnls of this suggestion.
Br. Flleger poinied vl thal wove ghen one helf gallon per stpw would
b snplisd by pltering the flight pattorn of the slreesfi flying thls gantiate

5 mplef Gipcussion Followed on the flsberies aesbesnent
coagran ang 16 sppeered that warpowes woatd Be 4 wajoy problem

e Houpaton shated thet he would Like & heve b forohand
gome 3den of Whe awese thet weuld recelive She inoreased spplicatian of
tne half concert@ation of cpwey. M Hevwn adviged that dhiv would
cpovided ap goos au the SPTRY Mip WAS finaligeds

e, Houskon stoted that ho would tske thie snformation
bhack fo Gbawse

tr, Ymoun stoted that unlees othereise dizucted they would

proseed o8 the basles of the abuve greengesntse

appendin I atteched,
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1. imeelpl? sowsd BOT por gatlon will bo used on the
whrgmiehi Vst «srmwwi ond arvess o the @wt ﬂ? ite

Jo  one pownd SV per gellon will be used on the . Jobn
tiwer datorohide

v on Bhe Hirae mm slatershod wiil be opsehalf gallion
gy pupe grewst on cevdaln sreas of ~igh hugamd ko
pelacted whars i@. may be indreancd to 86 mawh as three
guapbers of o gallon 8P aURe.
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e **«qu@ He, Sokn River Hoberghed will by at an
avsrage of wo-half gailon pel ackb

froderictony Hebe
Jarnmey 10, 1960,
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CANADA
DEPARTMENT
ADDRESS REPLY TO
oF

FORESTRY BRANCH - FORESTRY OPERATIONS DIVISION
NORTHERN AFFAIRS ano NATIONAL RESOURCES

P, 0, Box 428
Fredericton, ﬁ, B,

January 20, 1960,

Mr, H, W, Beall, L
Chief, Forestry Operations Divislon, e o
Forestry Branch, . g:“ Ty
Dept. NA and NR, | LT o 5
' OTTAWA, Ontario, S O

Sir:

I am enclosing an account of a meetlng which
took place at 10 o'clock on January 19, 1960, between
representatives of Canada Department of Fisherlies, and
the New Brunswick Department of Lands and Mines, The
purpose of the meeting was to reach an understanding
as to the concentration of DDT to be applied in next
spring's budworm spraying operation, You will also
£ind enclosed s MEMORANDUM OF UNDERSTANDING REACHED
at the above meeting,

Yours falthfully,

H, D, Heaney,
District Forest Officer,

Encls,



MEMORANDUM OF UNDERSTANDING REACHED AT A MEETING OF

REPRESENTATIVES OF CANADA DEPARTMENT OF FISEERIES

AND NEW BRUNSWICK DEPARTMENT OF LANDS AND MINES,
JANUARY 19, 1960

le One=half pound DDT per gallon will be used on the

Mivemichi Wetershed and areag to the eagt of ite

2, One pound DDT per gallon will be used on the St.

Johm River Watersghed.

3, Dosage on the Miramichi Watershed will be one-half
gallon per acre exocept on oertain arees of high
hazard to be gelected where it may be inoreased

to as much ag three quarters of a gallon per acre,

4, Dosage on the St. Jom River Watershed will be at

an average of one-half gallon per acre.

Fredericton, N. B
January 19, 1960,
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. NOTES ON A MEETING OF THE
INTERDEPARTMENTAL COMMITTEE ON FOREST
SPRAYING OPERATIONS, HELD IN THE OFFICE
OF DR. A. L. PRITCHARD AT 1:30 PM
JANUARY 25, 1960

In attendance:

Dr., M, L. Prebble Forest Biology, Department of
Agriculture
Dr, J, J. Fettes Forest Biology, Department of
Agriculture
Mr. H., W. Beall Department of Northern Affairs
and National Resources
Mr. W, W, Mair Department of Northern Affairs
and National Resources
Dr. J. L, Kask Fisheries Research Board of Canada
Dr. A, L. Pritchard Department of Fisheries
Mr, W. R. Hourston Department of Fisheries
Mr, E, W, Burridge = Department of Fisheries

At the opening of the meeting Dr. Pritchard
stated that the meeting had been convened in order to
bring the Committee up to date on developments following
the November 23rd meeting at which recommendations with
reference to the proposed 1960 New Brunswick DDT spray
operation were drafted and to discuss the action which
might be taken by the Committee in the light of-‘these
developments,

The Minister had written to the Honourable
N. B, Buchanan on November 24 enclosing a copy of the
recommendations. He also wrote to the Honourable
Mr. Flemming, the Premier, advising him of the studies
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of the Interdepartmental Committee and of the action he
had taken in writing to Mr. Buchanan. Mr. Flemming and
Mr. Buchanan met with the Minister in early December and
agreement was reached that a meeting should be held to
discuss_the proposed spray project and the recommendations
of the Interdepartmental Committee. This meeting was
duly arranged with Mr', Brown and was convened -on Jan«
uar¥.l9 in Fredericton, Copies of the notes éf this
meeting (attached as Appendix I) were handed out to

each Committee member for study. Dr. Pritchard drew
attention to the Memorandum of Understanding attached

to the notes which stated that:

1. One-half pound DDT per gallon will
be used on the Miramichi Watershed
and areas to the east of it,

2, One pound DDT per gallon will be
used on the St. John River Watershed,

3. Dosage on the Miramichi Watershed will
be one-half gallon per acre except on
certain areas of high hazard to be
selected where it may be increased to
as much as three quarters of a gallon
per acre,

L. Dosage on the St. John River Watershed
will be at an average of one-half gallon
per acre,

' He stated that while the results of the
meeting had been disappointing insofar as recommendations
ofdthe Committee were concerned some progress had been
made,

] Mr. Hourston then reviewed the notes
briefly explaining a few of the highlights in detail,

Following a discussion of the expeeted
budworm mortalities in high a lower hazard areas,

Dr. Pritchard reviewed the progress of events since the
November 23 meeting of the I.C.F.S.0,

. The discussion then turned to the Miramichi
Spray area in which the dosage may be increased to as

* [ 3
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much as 2 gal. per acre (Renous-Dungarvon), Dr, Prebble
in referring to a map showing the various hazard areas
stated that it would appear that the area that might

be so sprayed would be no more than half the total area,
He considered this to be a substantial gain over the
original recommendations of F.P.L.

With reference to the Northeastern Wild~-
life Station's experiments, Mr., Mair stated that he had
discussed the matter with Mr. Wright and some arrange-
ment for checking would be made. He added that it was
unfortunate that the entire experimental area was to be
treated with the full strength material.

A discussion followed on the development
of a satisfactory asssssment programme. Dr, Fettes
stated that this will depend to some extent on the
liaison with Forest Protection Limited, After further
discussion it was generally agreed that a thorough
agsessment must be made particularly in the area to be
treated with the half strength solution,

It was indicated by Dr, Fettes that two
separate studies would be undertaken by Forest Biology,
vone on droplet density and one to check the programme
operationally. Dr. Fettes added that all areas must be
checked and that it would be essential to have samples
of the formulation taken directly from the spray plane
tanks or periodically from the storage tanks,

Dr. Fettes drew attention to the fact that
the Progression Curve data is not based solely on small
test plot results but rather from a number of full scale
cperations,

A discussion took place on the possibility
of meetings between Drs. Fettes and Kerswill to plan
the assessment programme. It was agreed that this would
not be initiated until the proposals had been confirmed
with the New Brunswick government.,

Dr. Kask referred to a talk being given
by Dr. Kerswill to the Miramichi Salmon Association
in Boston. He stated that he would like the committee's
permission to have Dr, Kerswill describe the action
being taken by the New Brunswick Government in spite of
the known alternative for controlling the budworm.

e o b
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Dr. Prebble stated that Dr. Fettes' report was being
printed in one of their Departmental publications for
the information of the forest industry. He added that
Dr. Kerswill could make use of this material in his
presentation, ‘

Dr. Fettes expressed concern regarding
the proposed use of T.B.M, aircraft for applying the
half strength and Stearman aircraft for applying the
full strength material., He stated that there have been
failures of infestation control where T.B.M.'s have
been used and this could introduce another variable in
the experiment and a loophole for disagreement in the
final analyses. It was agreed that if the operation
was to be run as a proper controlled experiment both
types of aircraft should be used in the full strength
and half strength spray areas.

Dr. Pritchard stated that the Minister
of Fisheries would write to Mr. Buchanan expressing
his disappointment that the recommendation of the
I.C,F.S5.0. was not fully accepted. He could hardly
concur with this decision and would assume that it was
taken after due consideration had been given to the
reaction of those people in New Brunswick who exploit
the fisheries resource. He would also indicate that
his Department would be prepared to assess the effects
of both formulations in cooperation with the Forest
Biology group. He would expect that it would be done
on a proper experimental basis and that there would be
furthir meetings between technical staffs to discuss
details,

The meeting was adjourned at 3:00 pm,



APPENDIX I

NOTES OF THE JANUARY 19 MZETING
WITH THE NEW BRUNSWICK GOVERWMENT
AND ITS ADVISORS TO DISCUSS DETAILS
OF THE 1960 DDT SPRAY PROGRAMME IN
THE PROVINCE OF NEW BRUNSWICK

In attendance:

K. B. Brown New Brunswick Department of
Lands and Mines
B, Flieger Forest Protection Limited
F. E. Webdb Forest Biology -~ Department
of Agriculture
H, Heaney (a.m.) Department of Northern Affairs
and National Resources
E. Doyle (pom.) Department of Northern Affairs
and National Resources
C. J. Kerswill Fisheries Research Board
of Canada
P, F. Elson Fisheries Research Board
of Canada
M.H.A, Keenleyside Fisheries Kesearch Board
of Canada
W. R. Hourston Department of Fisheries - Ottawa
R. R. Logie Department of Fisheries - Halifax
C. E. Kilpatrick Department of Fisheries -
Fredericton
E. W. Burridge Department of Fisheries - Ottawa

Mr. Brown opened the meeting at 10:15 a.m.
with a review of the series of events since the November 10
meeting of the Interdepartmental Committee on Forest
Spraying Operations. He stated that the reason for the
hesitancy on the part of the province and Forest Pro-
tection in accepting the recommendations of the I.c.F.S8.0,

« o2
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was due to the results of some field tests done in 1951
by the U, S. Department of Agriculture in the province
of Nuebec and the State of Maine. This agency after
testing various formulations of DDT had recommended the
application of 1 pound per acre. He then referred to
tests undertaken by Science Service in 1953, the results
of which showed lower control with reduced concentrations
of DDT. A programme in 1956 was also referred to,

in which a portion of the spray used was at a lower
concentration (9%). It was reported that the least
effective control resulted in the area sprayed with

this formulation.

Mr. Brown then referred to a meeting of
F,P.L. on December 11 at which consideration had been
given to the I.C.F.S.O. recommendations. It had been
the recommendation of the meeting that the raduced dosage
should be given a fair trial provided that satisfactory
arrangements for testing the effect on salmon were to be
made. Mr. Brown stated that it was decided at this
meetingthat 62% DDT would be used on approximately 1/3
of the area to be sprayed. He added that the majority
of important salmon streams were located in this area -
he referred to a map showing the spray area. The
area to be treated with the 1/2 strength DDT spray
included part of the drainage areas of the Southwest
Miramichi and the Cains Rivers. Full strength would be
applied to the Saint John, Dungarvon, Renous and
Bartholomew systems,

Mr, Hourston referred to the Hovember 10
meeting of the I.C,F.S.0. and the further analysis of
Dr. Fettes' data which had been asked for at this
meeting., He stated that the Committee had used
Dr. Fettes' final analysis in drafting their recommend-
ations. Mr. Hourston stated that the 1951 report
referred to by Mr., Brown had been discussed with
Dr. Prebble and he had indicated that there was room
for conclusions other than the one recommending the
one pound per acre,

Mr, Hourston referred to the importance
of droplet density rather than concentration in obtain-
ing effective control as shown in Dr. Fettes!' report,

He added that he would like to have Mr. Brown's comments

003
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on factors that would prevent Forest Protection from
obtaining the minimum droplet density. In addition
Mr. Hourston asked for comments on Dr. Fettes! report,

Mr. Brown stated that he agreed with
Dr. Fettes' original recommendation i.e, spraying part
of the area with a 61% solution. He added that the
entomologists have reported that the budworm population
was concentrated in a clearly defined area and they did
not want to take any chances’ of having it spread again
particularly since there was some indication that the
Government of Canada would not contribute to a spray
programme after 1960, Mr. Brown stated that he did not
want to comment on the technical aspects of Dr. Fettes!
report but that he did feel that certain phases of the
work should be rechecked.

Mr. Hourston enquired whether the proposed
spray plan represented the decision of the New Brunswick
Government with respect to the recommendations of the
I.C.F.S5.0. Mr. Brown replied that the plan was the
recommendation that Forest Protection Limited would be
submittin% to the Provincial Government and he hoped that
as a result of this meeting he could advise his Minister
that it was acceptable to the Department of Fisheries,

Mr, Hourston stated that the Department had
been very optimistic as a result of Dr. Fettes' report
and had hoped that the whole area would be sprayed at
half strength DDT. He added that it had been anticip-
ated that there might be some reluctance to spray the
entire area at 1/2 strength but it had been expected that
at least half of the area would be so treated. He
added that although some of the sections in the proposed
"full strength" spray area were not important salmon
producing areas they were important trout producing areas.

Mr., Brown stated that if the whole area
was sprayed with either concentration nothing would be
found out in connection with the comparative effects
of the two strengths of DDT on salmon and budworms,
Spraying large areas with each concentration would make
such checks possible,

Mr. Hourston suggested a plan, based on
the Larval Mortality Progression curve Fig.2) in

« o b
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Dr. Fettes' report, in which the Jdungarvon-Renous
section might be sprayed with the half-strength con-
centration. An immediate check of this would indicate
the per cent budworm mortality and a decision could be
made whether to use 1/2 strength for the rest of the .
area, Messrs. Brown and Flieger stated that this plan
was impractical because the spray material had to be
delivered before spraying started. Mr. Flieger added
that he questioned the results Dr. Fettes had obtained
for this phase of the project,

Dr, ebb stated that they had had some
experience in mixed dosage application in the 1953 :
programme which had not been too successful, He added
that it would not be possible to analyse the data with
the time available.

Dr. Webb and Mr. Hourston then discussed
the importance of droplet density,

Dr. Kerswill stated that it was his
understanding as a result of the November 10 meeting
of the I.C.F.S.0. that checking for salmon survival
would only be undertaken if the major part of the spray
area was treated with half strength. He continued that
he had understood that this meeting was being held to
decide which areas would be sprayed at full strength,
He added that it was his feeling that the matter should
now go back to the I,C.,F.5.0. for their consideration,

In reply to a question by Mr. Flieger,
Dr. Kerswill stated that a fairly good assessment of
the Dungarvon area might be possible if it were sprayed
with the half strength formulation since they had a con-
siderable amount of back data from this area,

A discussion followed on the use of half
and full strength concentrations of the spray. Mr,
Flieger stated that it was difficult to spray using two
concentrations,

In reply to a question by Mr, Burridge,
Mr. Flieger stated that the same type of spray equipment
would be used as had been used in the past. He added
that a fairly large number of aircraft would have to
be used due to the size of the area and the fact that

e« «5
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the whole area would be ready to spray at about the same
time. It would all have to be done in a 2 1/2 week
period,

Dr. Webb stated that it would be some time
in July, at the end of the generation, before results
would be available, He stated that results obtained
at the end of the first week would not be too accurate,

In reply to a question by Dr. Elson,
Dr. Webb stated that pericdic outbreaks might be
expected from time to time since the spruce budworm
is a native insect,

Further discussion took place on the
possibility of respraying certain sections in the spray
area. Mr, Flieger stated that there would not be time
to respray due to the tightness of the whole operation.

A discussion followed on various streams
within the spray area e.g, Dungarvon, Renous and Barth-
olomew. Mr. Brown statea that they want to keep the
south and east sections flexible in order that they
may reach out and spray various "hot spots", These
"side sprayings" would be done with the 1/2 strength
formulation,

It was stated that the Experimental Farm
Area and the Department of Agriculture's test area
would be exempted from the spray area. Dr. Webb stated
that bacterial toxin may be tested in this area,

Mr, Hourston stated that he would again
like to make a plea for a reduced spray concentration
for the Renous, Dungarvon and Bartholomew area.

Dr. Kerswill stated that these were areas of high
salmon production,

Following the lunch hour Mr. Brown stated
that he and Mr, Flieger had discussed the problem and
some up with a possible solution (sece attached
memorandum) ,

A discussion followed on contents of this
suggestion., Mr. Flieger pointed out that more than one
half gallon per acre would be applied by altering the

L] . 6
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flight pattern of the aircraft flying this section,

A brief discussion followed on the
fisheries assessment programme and it appeared that
manpower would be a major problem,

Mr, Hourston stated that he would like
to hzve beforehand some idea of the areas that would
receive the increased application of the half
concentration of spray. Mr. Brown advised that this
would be provided as soon as the spray map was
finalized,

Mr, Hourston stated that he would take
this information back to Ottawa.

Mr. Brown stated that unless otherwise
directéd they would proceed on the basis of the above
arrangements, .
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Interdepartméntal Committee on Forest Spraying
Operations.—XKilling of young salmon and of aquatic insects
upen which they feed has resulted from extensive aerial
spraying operations against defoliating insects in eastern an
western Canada in recent years, Although there had been
regional conferences among representatives of the wvarious
resource interests, it became evident during 1957 that a
much more comprehensive review of the interrelated problems
was needed. A technical conference, sponsored by the De-
partment of Agriculture and the Department of Fisheries,
was held in Ottawa, January 10, 1958, and was attended by
46 representatives of federal and provincial departments,
industrial sssoeiations, and agencies concerned with forest
protection, fish, and wildlife resources in regions where exten-
sive spraying operations had been carried out. A full ex-
change of information resulted, and the conference recom-
mended the formation of a representative committee to
ensure improved lisison on problems related to forest spray-
ing and to encourage additional research where needed to
mmimize hazards to other forms of life.

In the spring of 1958 the Interdepartmental Committee
on Forest Spraying Operations was established, comprising
representatives of the Fisheries Research Board, the Conser-
vation and Development Service of the Department of Fish-
eries, the Forestry Branch and the Canadian Wildlife Service
of the Department of Northern Affairs and National Resour-
ces, and the Forest Biology Division of the Department of
Agriculture.
view of forest insect outbreaks, the probability of damage
to the forest, and the hazards to other forms of life that
would result from chemical control operations; (2} co-
ordination of recommendations for control action and safe-
guards to be taken; and (3) support of additional research
to develop less hagardrus insecticide formulations and im-
proved methods of application. Objeetives (1) and (2) are
realized in meetings of the committee following ferest insect
survey returns from all regions of Canada i the autumn,
and forecasts of control operations in the follewing year.
Representatives of regional units of the participating depart-
ments, and of provincial government departments, industry,
and other agencies may be invited to take part in meetings
of the committee concerned with specific regional problems.
Examples of research initiated under objective (3) involving
en-operative laboratory and field studies by the Forest Biology
Division and the Fisheries Research Board in 1958 and 1959,
are described in the following article—M. L. Prebble.

Control of the Spruce Budworm by Aircraft Spraying
and the Hazard to Aquatic Fguna.~—Spraying of forests wi
insecticides for the control of defoliating insects has caused
much consern for the effects on fish and fish food organisms.
Fisheries biologista have reporied extensive killing of young
salmon in several watersheds on Vaneouver Island sprayed at
the rate of one pound DDT per acre in 1957, and over large
areas of New Brunswick sprayed at one-half pound DDT per
acre during recent years.

In_ recognition of this problem, the Interdepartmental
Committee on Forest Spraying Operations supported a pro-
gram_of investigation by the Chemica! Contrel Section of
the Forest Biology Division with the object of discovering
an _insecticide less hazardous than DDT or a formulation
of DDT which would minimize the danger to aquatic fauna. A
program organized to gain & meximum of information in a
short time comprised the following pheses:

(a) Tolerance tests for young salmon, both Atlantic
and Pacific species, by the Fisheries Research Board
Biological Station, Nanaimo, B.C.

(b) Toxicology tests for spruce budworm larve by the
Chemical Control Section, Forest Biclogy Division,

<)2'““:‘””" trinls against bud

¢) Airplane spray trisls against spruce budworm popu-
lations in New Brunswick by the Chemical Control
Section, OQttawa.

(d) Studies of the aquatic fauna of streams within the
experimentally sprayed areas by the Fisheries Re-
search Board Biological Station, St. Andrews, N.B.

Results of {a) and (b) are not treated here.
" The first series of airplane gpray tripls were condueted in

Kent County, N.B,, in 1958. Several promising- ingeetioides

70073-2

The aims of the committee include: (1) re-.

were compsred with DDT. The imsecticides tested in the
trials were: . - o
(1) DDD, analogue of DDT showing some specificity for
lepidopterous larve, . L
(2) Korlan, an insecticide showing a sy ggaicity for
aquatic fauna, 3 . .
(3) Sevin, a new insecticide showing a very low toxicity
or s
(4) DDT, & proven inseeticide for spruce budworm but
definitely hazardous to aquatie fauna, DDT was
applied at several rates and eoncentrations prelimi-
pary to determining the lowest effective dose. .

On the basig of the 1958 trials, the insecticides tested had

the following relative effectiveness: :

DDT— 10; DDD— 6; Korlan— 5; Sevin— 4.

It was concluded that none of the suggested alternatives to
DDT would be effective against the spruce budworm in
practicable dosages. The most significant result of the 1958
trials showed DDT to be effective at rates of 1.0, 0.5, and
025 pounds in one gallon of formulation per acre where the
spray coverage was adequate.

Further trials in 1959 confirmed and extended the 1958
conclusions, although the 3 pound per tiallcsn per acre appli-
cation was the least effective. Malathion was introduced
into the series at one-quarter and one-eighth pounds per acre.
Its effectiveness against the spruce budworm was disappoint-
ing; it is not considered & suitable alternate for DDT.

The stream studies on the effects of various dosages of
DDT on aquatic fauna as reported by the Fisheries Research
Board Biological Station, St. Andrews, N.B., in 1958 shoived
that one-guarter pound per acre of DDT had no observable
effects on young salmon and little effect on aquatic insects.
Similar results were obtained in 1959,

Earlier work with 1096 DDT in oil (1951-63) in collab-
oration with the Suffield Experimental Station, Defenee
Research Board, showed clearly that the critical measurement
for dosage effectiveness was that of droplets deposited per
unit area rather than the nominal gallons per acre. is
was an intensive study and resulted in 2 large mass of data
for analysis.
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Fia. 1 The relation bet DDT droplet densit
mortality in New Brunswick, 1958 and 1859,

. The DDT data for 1958 and 1959 are presented in Figure

1 in which they are compared with the curve of the Suffield

data. The legend of the figure presents the various con-

centrations and volumes nominajly applied. The 1958 points

are solid black and the 1959 points are open. The three

concentrations are represented by full strength (1269% DDT,a

full gircle), half-strength (8,25% DDT, a hslf circle), and one-

quarter strength. (3.1259% DDT, a guarter cirele). The conclu-
sions that .m? be drawn from the figure are:

1. The data from the 1958 and 1059 experiments agree

with the “Buffield” eurve and poriray the same

eneral relationship between budworm confrol and

oplet deposit density. '

and spruce budworm



9. The full strength dosages at 1jf/gal/acre in 1968 or
344 .gal/dere in 1959° produced mortalities equivalent
to if not superior to, the Suffield result.

3. The & strength
gal/acre produced mortalities comparable to that of

» full strength dosages at equivalent deposit densities;

with the exception of Line A, of Plot 5, 1959; on

which the results were erratic.
4. % strength DDT, ﬂlt/gal/acre, produced larval mor-
; talities somewhat lower than those produced. by
! higher concentrations, at equivalent deposit ~den-
- ilgtétses, especially in 1959, but less markedly lower in

5. In general, 10 or more drops per square centimetre
of a concentration of 64% DDT, ie. % strength,
should give an average of 80% control; whereas about
18 drops per square centi.metre‘would- be needed to
effect the same control with a concentration of 33%,

... ie. % strength. . i

The concentration of DDT in the original spray solution

‘may havglitides meaning in terms of deposited spray. Evap-
oration of the volatile fraction is rapid immediately following
droplet emission from the aircraft. For example, the volume
half-life, or the time required to evaporate to one half
the original volume, of a 120 micron droplet, which may take
4 minutes to fall, is only about three minutes when the spray
formulation is principally a light oil such as fuel oil. (second
ﬁph from bottom Fig. 2. The volume decay curves pub-
ished b}i‘ W. Hopewell, Can. Jour. Plant Sc. 39: 204-209
1959). herefore, droplets from an original 12.5% DDT
solution may be deposited at a much greater concentration;
the average drop being {)erhaps 15 to 209% DDT. The con-
centration of any drop large enough to d?osit would then
contain much more insecticide than needed to be effective.
A reduced concentration such as one-half the accepted stren,
(625% DDT) apparently contains enough insecticide, as de-
posited particles, to be effective.

™
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Ej‘m. 2 Volume decay curves for aelected drops of two oil solutions of DDT.

! The general conclusion drawn from this work is that the
dosage-concentration of DDT for the control of spruce bud-
worm larve 11?' aireraft spraying may be as low as 1 pound
in 4 gallon (US.) per acre without reducing the effectiyeness
of the operation, provided that the spray is distributed
to deposit 10 or more dro%)s per square centimetre over the
target area. Reduction of the concentration to 3.125%, (%
pound per gal/acre) can also be effective but may require
about double the rate of drops deposited. This is not
an unattainable objective in view of the doubling of the
emitted volume of spray. i o -

The anthor acknowledges in_ contributions of the per-
gonnel of the Chemical Control Section, A, P. Ran all,
W. W. Hopewell and W, Haliburton for toxicological and
field study, chemical assessment and analysis and spray phys-

ch
ics: F. E. Webb of the Forest Biology Laboratory, Frederic-

ton, N.B. for assistance in obtaining field personnel; Forest -

Protection Ltd., B, W. Flieger, Manager, for providing insect~
icide. spray planes, and handling facilities; and C, J. erswill,
M. H A Keenleyside and P, F. Elson, Fisheries Research
Board Biological Station, St. Andrews, N.B, for the fish and
aquatic insect studies; —James J. Fettes - i .
Chemical Control Section

dosages at ~3f/gal/acre or 1#/3

CURRENT ACTIVITIES
., . ATLANTIC PROVINCES
Parasites of the Red Pine Sawfly.~—In 1954 an incipient

_ infestation of Neodiprion nanulus nanulus Schedl was discovered

in'a red pine plantation at the Acadia Forest Experiment
Station . near Fredericton,” N.B. Between 1855 and 1858 the
infestation developed to a moderately high level, but else-
where in the Province numbers were low. Information was
obtained on paresitism from this local outbreak and: else-

“‘where from a few secattered collections.

During the late winter of 1957 and the early spring of
1958, 4,020 eggs were collected but no parasites were ill’:»t.a.ined.
Collections of larvae were made in the last week of June,
near the end of the feeding period, in 1956 and 1958. Except
for & few larvae that were preserved, all were reared. Co-
coons were collected in 1957 during the first week of JH or
about a week after the larvae had spun up. Host ults
emerged in late Augupt and early September. The remaining
cocoons were placed in cold storage until February and then
incubated. Parasites reared Jfrom the Ilarval collections
emerged the following spring, those reared from the cocoon
collection emerged in 1957, '
The rearing results are as follows:

1955 11 Lamachus lophyrt (Ashmead)
1056 64 Lamachus lophyrt (Ashmead)
*4 Lamachus sp.

1957 4 Agrothereutes lophyri (Nort.)

4 Agrothereutes sp.

1 Mastrus argeae (Vier.) .

2 Aptesis indistincta (Prov.)

6 Endasys subclevaius (Say)

8,383 larvae 45 Lamachus lophyri (Ashmead)
. *125 Lamachus sp.

* Bame species

In addition to the parasites from the plantation, the
fqllowm]j; species were reared in 1955 from 76 red pine saw-
flies collected from natural stands of red pine in gork and
Northumberland counties: 2 Lemachus lop}:mi (Ashmead), 3
Lamachus sp., 1 Ezenterus walleyt Cushman, and 1 Exenterus
confusus Kerr. .

Al parasites_listed above are new records on this host
in New Brunswick.

Sawfly larvae and adults were identified by D. R, Wallace
and N. W. Y. Wateon, Forest Insect Laboratory, Sault Ste.
Marie; Ontario, Specimens of Lamachus lophyrt and Lamachus

245 larvae
6,463 larvae

70 cocoons

1958

sp. were identified by G. 8. WalleY, an other parasites
by W. R. M. Mason, Entomology Research ll;.stiwte,

Ottawa—G. R. Underwood.

QUEBEC

Observations on Rhabdophaga swainei Felt in the
Gaspé Peninsula—In the course of studies on defoliators of
field spruce on the shores of the Baie des Chaleurs in Gaspé,
some observations were made on the spruce bud midge
Rhabdophaga swainei Felt, an insect which develops in galled
buds of white spruce. ) ] o
Population data were obtained from four plots established
in even-aged white spruce stands approximately 40 years old.
Galled buds were counted on three full-length branches from
each plot, and the foliage surface was ealculated by meas-
uring the length and width of the branches; resuls are
shown in the asccompanying table. These data indicate that,
although Rhabdophaga was a fairly common insect in the
region under study, their numbers varied considerably be-
tween localities. A total of 210 galls were placed in rearing
at the end of Ma;y when Rhabdophaga was in the pupal stage.
Adults emerged from 662 per cent of the galls while the re-
mainder pro%uced parasites. Two species of braconids were
recovered and identified by members of the Entomology Re-
search Institute as Platygaster sp. and Amblymerus sp.; this
is apparently the first record of Platygaster sp. from Rhabdo-
phaga swainei. This multiple parasite was obtained from 124
per cent: of the galls and Amblymerus from 214 %er cent.

Predation of Rhabdophaga larvae and pupae by the spruce
coneworm Dioryciria reniculella (Grote) and the spruce bud-
worm Choristoneura fumiferana (Clem.) was observed. It is
possible that during the severe spruce budworm outbreak that
occurred in this region recently, this insect was an important
control factor of' Rhabdophaga swainei—J. R. Blais.

No, of Galls
per 100
Square Feet
Plot No. Locality of foliage

New Carlisle 282
New Richmond 140
New Richmond 3
Nouvelle 60

: : .. ONTARIO ) ) ‘
 Chemical Control of Rhyacionia' adana Heinrich—

Infestations of the pine tip moth, R. adara, in young red and

Seots pine plantations have been common in southerd Onta-



rio fé._.he 'past few years. This insect -feeds upon young
pines from seedling size to 3 feet in height, and by destroying
the new shoots, it often causes severe deformity and stunting
of growth .(Bi-Mon. Yrogr. Rept. 15 (3) 1959). ln response
to numerous requests from plantation owners, spray trials
were carried out in 19569.

The tests were made in a 4-year-old plantation of red

pine near Stayner, Ontario, where 99.5 per cent of the trees
were infested and 428 per cent of the shoots per tree were
injured. An application of DDT, 25 per cent emulsifiable cons
centrate, mixed one part with nine parts of water resulted in
100 per cent control. The spray was applied with a pack
sprayer on June 3, when the new shoots were between 1 and
:fz iélicnhes in length, and shortly after the larvae had begun
eeding.
Isolated infestations of this insect should be easily con-
trolled with one application of DDT. However, since tne
adults often fly considerable distances ip the spring, spraying
may have to be repeated for two or three -consecutive years
if there are untreated infestations nearby. When trees have
reached 3 feet in height, damage is usual,]\.l{y negligible, and
chemical ‘control is unnecessary—J. L. Martin.

Some 4 iative Interacti between Fomes pini
(Fr.) Karst. and several Hyphomycetous Fungi Isolated

from White Pine.—Antagonistic interactions between fungi
Since fungi that do not
cause rot are commonly isolated from white pine it was
decided to test the antagonism of selected non-rotting isolates
to Fomes pint, a fungus responsible for 80 per cent of the
loss in board feet (butts and trunks) by decay_in living
white pine trees (White, L. T. Studies in Forest Pathology.
X. Decay of white pine in the Timagami Lake and Ottawa
Valiey areas. Can. J. Bot. 31: 175-200, 1953). This paper
reports on some preliminary experiments carried out with this
goal in view. . .

In 1951 pieces of excised phloem tissue from healthy
white pine trees plated on malt agar vielded several hypho-
mycetous fungi. Cultures of these hyphomycetes were deposit-
ed at the Forest Pathalogy Laboratory, Maple, ario, and
also were sent to the Mycological Unit, Botany and Plant Pa-
thology, Ottawa, Ontario. Seven fungi, labelled PP 12, 13, 14,
15, 21, 234, and 23B were used experimentally. Idendifications
for four of these fungi were made by Dr. R. F. Cain, Professor
of Mycology, University of Toronto, s follows: PP 12—Mo-
nilia sp., PP 13—imperfect stage of Lemalis aurea (Lev.)
Sace,, gi’ 91—Aliernaria sp., and PP 23B—Alternaria® sp.

Tn 1953 the seven hyphomycetes were individually ‘gaxred
on malt agar in petri dishes with sub-cultures from a Fomes
pini isolate, originally obtained from an infected white l{m:e
tree. Within two weeks, a number of interactions could be
observed between the paired fungi. Similar results were
obtained in replicated tests, At the end of one month one
hyphomycete (PP 15) exhibited mutual inhibitions with 7.
pind, four (PPs 12, 13, 14, and 23A) were inhibited and partly
overgrown by F. pini, and two ( PP 21 and 23B) were found
to strongly inhibit and overgrow the F. pini colonies. Re-

eated tests showed that both PP 21 and 23B, different iso-
Fs.tes of Alternaria, always inhibited and overgrew F. pint
on the malt agar plates at room temperature. .

In addition to these inhibiting effects, other interactions
were noted between F. pini and the hyphomycete with which
it was paired. Besides be dominant to hyphomycetes
PP 13 or 14 in culture, the F. pim owth wes extremel
clumpy, whereas in combination with PP 12 or 23A the domi-
nating F. pini_culture was thin and appressed. . .

though F. pini is highly infectious io white pine, its
fruiting bodies are rarely produced on infected living white
pine trees. It may that hyphomycetes invade the affected
white pines and prevent the fructification of F. pini.

In 1954 an infection exBenment, wag begun to deter-
mine the effects of isolates PP 21 and 23B on white pine
wood. Blocks of white pine, 2 x 3 inches in size, ster
by steaming for one hour on each of three comsecutive days,
were placed in cotton-stoppered jars con;tmnlqﬁm malt agar
which had been ﬁreviously inoculated with either F. pini
or Alternaria (isolates PP 21 or 23B). The hyphomyecetes
began to grow on the surface of the wood blocks sooner than
was the cage in the jars containing F. pini and wood bl
However, at the end of the second month, F. pins hyphae
completely eﬁﬁulfet_i.the wood blocks, while there was no
extension of the jnitial mycelial growtjl on the wood blocks
in the jars containing the hyphomycetes, After three years
F. pini had totally decayed the wood blocks, whereas the
hyphomycete growth was still confined to the surface of the
wood blocks they were growing on. These tests showed
that these two isolates of Allernarta are not primary decay-
causing organismes.of white pine wood. These fungi should
be considered secondary organisms, which by themselves are
not sble bo cause decay, but which may have a definite and
important place in 2 metabiotic series—8. N. Linzon.

The Sgrucé Bud Midge in Oniario.—Until recently,
the spruce bud midge, Rhabdophaga swainet Felt, was con-
gidered a relatively rare species in Ontario. the result

& gradual increase in its numbers and the intensifi-

cation of surveys in recent years, this midge has been col-
lected on spruce at numerous points across the province from
Lake Ontario to Lake of the Woods.  Although currently
an unimportant forest pest, in jsolited instances it has dis-
rupted the normal growth of gmall trees by killing the lead-
ing buds. Most eamples have been removed from open-
grown or partially-shaded spruces under 2 ‘inches D.BH.,
while & few have come from the lower branches of larger
trees. Although Clark states black sprice seems to be im-
mune in the Maritimes, 40 per cent of collections in Ontario
were from this host tree (Clark; J., 1952. The Spruce Bud
Midge, Rhabdophags swainei Felt, Can. Ent. 84: 87-89).
Forest Insect Survey records also indicate’ that adult emer-
gence occurs somewhat later in northern Ontario than in
the Maritime Provinces; during the last half of May and the
first half of June in Ontario compared with the month
of May in New Brunswick. ' :

Chalcid parasites were common in ‘most collections,
particularly Amblymerus sp., the only species reported by
glllz;rli.] Two ajgig;tlonatl species that W(;‘r‘e re(alaargg less fre-

ntly were ygaster sp. nr. astericola, and Torymus sp.
nr. Lienk’s #63. These lparasitea and adult o
identified by the Entomolo Research Institute, Ottawa.—
0. H. Lindquist and D. M. McNamee.

PRAIRIE PROVINCES

Preliminary Notes on the Life History of Herculia thy-
metusalis Wik —Studies on a “complex” of insect species in
the tops of black spruce in Manitoba and Saskatchewan (Can.
Ent. 91:543-548, 1959), disclosed that one of the most common
in H. thymetusalis. Collections of this pyralid in the spring
indicated that several instars were present in infeated tops.
This suggested either & wide range of emergence or that
moie than one season is required for completion of the life
cycle.

Lsboratory studies on the life history of H. thymetusalis
were initiated in 1957, Adults emerging in June and July were
mated in a large rearing jar containing black spruce twigs.
Within two to three days after mating, females deposited clus-
ters of whitish oval eggs indiscriminately on the foliage and
rearing jar. The whitish eggs changed to a dull piﬁ and
larvae hatched seven to ten days later. After hatching, the
first-instar larva has a reddish body which later changes to
white. Characteristic longitudinal lines appear on the body
during the third instar. .- .

Under insectary conditions the larvae passed through
seven instars, four instars during the first season, and three
instars during the second season. The larvae overwintered
in the fourth and seventh instars. Fifth and sixth instars over-
wintered successfully in the first season, but died afterwards in
the second season. 1t is suspected that larvae probably over-
winter in the fourth to seventh instars under natural con-
ditions. Pupation tekes place in May and early June, after
the second winter, the adults emerging soon after in late
May to July.

Ten families with progenies of over 400 specimens were
reared in the above program. Although survival under insec-
tary conditions was very low, preliminary rearings indicate
that H. thymetusalis has a two-year life cycle—H. R. Wong,

ROCKY MOUNTAIN REGION

A method for Describing Larvae in the Insectary.—
Most of the insects received by the Forest Insect Survey are
in the larval stage, many of which are not readily identified.
One of the main difficulties in identifying larvae in the
insectary is the lack of detailed descriptions of material
received previously. In the past, insectary workers have
been asked to describe larvae. Since many of these people
are inexperienced, their descriptions are not always under-
stood by others wishing to follow the collections through.,
The method used by the Calgary Laboratory inay be useful
to others with similar problems. T .

. Generalized larval diagrams, approgimately three inches
in length, of Geometridae, Noctuidae, and Tenthredinidae
were drawi. A photo-engraved plate of these sketches was
obtained, and rubber stamps were made. These stamps ‘were
kept in the receiving room of the ipsectary, and used by
the person doing the identifying. The rearing sheets for
incoming larvae to be described were  stamped with. the
appropriate larval imprint. (The roctuid stamp was also
used for other families). Personnel who received rearing
sheets knew that they were expected to deseribe and illustfate
the larvae in those collections. Colour variations and other
changes were also to be noted as the rearing progressed. It
was left to the discretion of the person making the identifi-
cations to avoid asking for excessive numbers of descriptions
of the same insect, when reference to other collections was
sufficient.

_To ensure that accurate and relatively uniform obser-
vations were made, a large illustration of a larva (taken
from “Field key to Geometrid larvae of the British Columbia

midges were



coast” by D. Evans) was displayed on the wall of the
ingectary.,

On ‘this illustration the segments were named and num-
bered and any lines which might be used were nemed and
illustrated. Pertinent instructions regarding size, habits, col-
‘our, and other characteristics were outlined on the chart.
The use of # colour-chart is planned fo make descriplions
more uniform—pP. 8. Kusch, ~ '

BRITISH COLUMBIA

Overwintering of Ambrosia Beetles.—Earlier studies
have shown that adults of the ambrosia beetle, Trypodendron
lineatum (Oliv.), leave their bréod logs in late summer and
overwinter in the superficial layer of litter on the ground in
the shelter of nearby standing timber. The highest con-
centrations of beetles are found in the duff at the bases of
standing trees (Kinghorn, J. M. and J. A. Chapmgn. Forest
Seci. 5: 81-92. 1959.). : :
~In the coyge of current stydies designated to lay the
basis for a reliable popylation sampling method, it was
foyund that another important overwintering site had not
been detected in the preliminary investigations. Significant
numbers of beetles have now been discovered hibernating
in the outer bark of standing living and dead trees. The
thick, heavily fissured bark of Douglas fir presents many
sites where the beetles may find shelter, but even in small
thin-barked western hemlock and western red cedar, the
beetles are numerous in the bark immediately above ground
level, In the thin bark, beetles frequently bore hibernating
niches into the relatively soft tissue between the hard sur-
face bark flakes and the solid tissue of the inner bark. Neo
beetles have been found penetrating the cambial region.
More than one beetle may occupy the same niche where
the bark is thin and the population density high. In the
few samples examined thus far, four is the maximum num-
ber of beetles observed together in one niche.

Bark population density just above ground level appears
to correlate closely with the density in the ground litter at
the base of the tree. In Douglas fir, the numbers recovered
from one-square-foot bark samples taken at ground level
are from 10 to 20 per cent lower than those recovered from
basal square foot litter samples. Above one foot, the
density drops sharply, although beetles have been recovered
from samples cut at 5, 10, 15, and 50 feet above ground. In
small hemlock and cedar, it is only in the first six inches

above ground that the bark -population density -ap, ..saches
that of the square foot of litter touching the base of the
tree. The highest density recerded -in -bark to date is 70
beetles in a sample 6 X 12 inches taken from the ‘base of a
small hemlock. :
Recovering beetles from bark is a slow process. After

]l the fissured bark has been cut from the sample ares, it
royst be broken into small fragments with the fingers to
relense hestles ladged 'in the bark, A vibrating screen
ev]ic? %Wis@drto_ s‘.e.girﬁ,e'l@ha ‘!%‘ieﬂei from mofit of %
broken bark. Living beefles can then be recovered quic
when the screenef)dp'ssample ‘is heated. ,Crg:hed and others
wise dead beetles are rpcovered by immersing the sample
in a mixture of water and kerosene; the beetles can be
dptected floating in the kerosene ab the inferface of the
two liquids—J. M. Kinghorn snd E. D, A. Dyer,
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Memorandum for filecs

Extract from Report of Chief of the Forest Service, 1958
United States Department of Agriculture, Page 7

"A ecooperative study by the Forest Service, U.S. Fish and
Wildlife Service, and Montana State Fish and Game Department
showed that aerial spraying with DDT insecticide at a rate of

1 pound per acre caused no permanent damage to trout and the
aquatic insects on which trout feed."

G
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DEPARTMENT OF FISHERIES DA
OTTAWA

February 2, 1960.

Mr. H, W, Beall,

Chief,

Forestry Operations Division,

Department of Northern Affairs
and National Resources,

238 Sparks Street,

Ottawa, Ontario.

Dear Mr. Beall:

Enclosed please find a copy
of the notes from the January 25th meeting
of the Interdepartmental Committee on Forest
Spraying Operations. A copy of the notes from
the January 19th meeting held at Fredericton
is attached as Appendix I.

Copies of these notes have been
forwarded to those attending the meeting of
the Interdepartmental Committee.

Yours- truly,
7

A. L, Pritchard,
. Director,
Encla Conservation & Development Service,



FOREST BIOLOGY DIVISION, DEPARTIIZNT OF AGRICULTURE

OTTAWA
March 2, 1960
T0: As G, Davidson Fu iy Cameron R. R, Lejeune
F, E. Vebb T+ Ay Angus J. He Kinghorn
D, G. lott A, ¥, Heimpel Je Jo Pettes
R, M. Belyea
Information cepies to: R. Glen H, W. Beall ¥~
B, N¢ Smallman J. L. Kask
A, P Arnason Je L. Hart
A.: Ly Pritchard .. Ce Jo Kerswill
We W, Mair ' Ay W, H, Needler

Re : Trials of Bacillus thuringiensis preducts
againgt spruce budworm and black-headed budworm, 1960

This is a brief summary of the principal points brought eut -

in lengthy discussion with T, A, Angus, &, M, Heimpel, and J. il.
Cameron, February 26, 1960. In several features, it is an extension
of the file distributed by Dr, Cameron February 17, but mekes no
attempt to recapitulate all information contained in that file of
correspondence and memorandes.

1,

24

3.

4o

As a starting point, B.t, suspensions were highly toxic to spruce
budworm larvae in laboratory experiments, thus providing encourage-
ment for the proposed field trials,

The 1959 trials against black-headed budworm larvae at Sault
Ste. Marie were not considered conclusive, because of the ad-
vanced development of th® larvae shipped from B.C., and their
weakened condition on arrival.

Anpgus and Heimpel are to corregspond direct with Lejeune, re

early spr 1960 trials vs. black-headed budworm. If possible,
trials would be carried out at Sault Ste. Merie, or at Victoria
under instructions from Angus and Heimpel; decision would rest
on prospects of rearing larvae to suitable stage.

In the field trials; the folldwing divisien of work {s agreed to:

(a) the regional staff (Ffedericton and Victoria) to be
responsible for plot lay-out, studies of populations
before and after treatment, arrangements involving air-
craft operations, mixing of spray, assessment of deposit,
appraisal of results on a population basis.

(b) Drs. ingus and Heimpel to be Teésponsible for detailed
"bacteriological" studies to provide explanation for
results in the "population" studies in f.). The
"bacteriological” studies will includé¢ smallwescale
investigation of dispersal of bacteria, foliage con-
tamination, rearing of larvae associaztéd with the
foliage samples, presence of B.t. in the insect, rate
of mortality, etc.

(¢) Drss Angus and Heimpel would prefer to work as a team,
both in New Brumswick and British Columbia. This would
have the advantage of getting the work underway without
the necessity of instructing a local staff member in
techniques, etc. It would also have the advantage that
the earlier work at Fredericton could be approached
experimentally, with the view of stream-lining procedures
to be followed in the later work in the .ueen Charlotte
Islands. The feasibility of operating as a team will
depend on phenology - see below.

ss s s 2.
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5, The suggestion has been made that the trials should be scheduled
as follows:

(a) spruce budworm near Fredericton -
at time of flaring of balsam fir foliage, and presence
of 4th-5th instar.
(Webb_and Mott to give us a close estimate of starting
time, as soon as possible)

(b) black-headed budworm, near Skidegate Inlet, Queen Charlotte
Islands -
at time of exposure of western hemlock foliage, and
resence of 4th instar
Silver and Kinghorn to give us sn estimate ef starting
time, as soon as possible

It is expected that work by Angus and Heimpel might last
about 10 days in each location. The phenological forecasts
in (a) and (b) above will indicate whether it is feasible for
both Angus and Heimpel to plan to be involved in both experiment-
al trials, '

6+ Products
(a) Nutrilite - larvatrol 75W
(7§ billion spore count per gram, water wettable)
Tnis is a non-clumping product, dispersing readily in
suspension.

(v) Bioferm Thuricide concentrate
(66 billion spore count per gram)
The sample submitted to Sault Ste, liarie in February shows
some clumping in suspension, but this may not be serious
at intended concentration.

It is tentatively agreed that both products, 6(a) and 6€b;,
be tried in the New Brunswick tests, and that product 6(a
only, be used in the British Columbia tests. The reason
for this suggestion is that better facilities, and increased
men-power, will likely be available for the New Brumswick
trials.

7« Formulation and dosage
The laboratory trials at Insect Pathology Research Institute
. this winter suggest a concentration of 2 pounds of B.t. product
(6a or 6b above) per gallon of 90% 0il-1(te water emulsion, and
application of 2 1bs,/gallon/acre.

Angus and Heimpel wish Fettes and his colleagues in the

standpoint of behaviour in spraying apparatus, determination
of spread factor, assessment technique using dved cards,
proportions of emulsifying agents, etc. ihis should be done
soon. Samples of the materials are being supplied by Angus.

8+ Humber of field plots and quantities of the B.t. procucts

New Brunswick: two plots, about 40 acres each, one for each
Bet. product

one plot to serve as a check

quantities: 150 pounds of product 6a
150 pounds of product 6b

(The above-noted quantities would be sufficient for

more than the minimum plot size and number indicated.
sxtension of the test to include other dosages than

2 lbs./gallon/écre should only be undertakenif man-

power is adequate). ceeenes 3.
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British Columbia: one plot, about 40 acres, for study of

product 6a.
one plot to serve as check

quantity: 150 pounds of product 6a.

(Note: It is not expected that the 1960 N.B. and 8.C. trials

will indicate the minimum dosages that may be effective
against spruce budworm and black-headed budworm. The purpose
is to determine whether B,t, products have real promise
against these species. If 80y at the expected over-dose
application rate in 1960, refinements will be sought in
formulation, concentration, and dosage rates in later
years.)

94 Ordering of materials

(a)

(b)

(c)

(a)

Fuel o0il carrier

Angtis is to write to liott (W.3:) and Kinghorn (B.C.),
suggesting the purchase of Nog 2 fuel oil locally, in
sufficient quantity for plots indicated in 8 above, Ag
a minimum, this would be 80 gallons for the Fredericton
trials, and 40 gallons for the ueen Charlotte Is. trials.
Actually, the purchases should be at least twice or three
times these quantities. The purpose is to ensure that
the o0ils that will be used in laboratory tests this spring
are precisely the same as will be used in field trials
this summer. 'This suggestion is based on Fettes! comsent
that fuel oil varies with dealer and time of purchase,

Hott and Kinghorn are to send 2-quart samples of their
respective oils to the following:
(i) sangus at Sault Ste, larie
Eii) Fettes at Ottawa
iii)Paul H. Dunn, Futrilite Products, Inc,, at
address in file supplied by angus.

(iv) Robert A, Fisher, Bioferm Corporation, at
address supplied by Angus.

The supplies of 0il should be purchased without delay,
and samples sent as above (i to iv » being careful ¢
identify the o0il as the material which will be used in
field trials in 1960, in New Brunswick end British Columbia,
respectively.

B.t. products and emulsifiers
These will be ordered by M. L. Prebble, following receipt
of specifications from Angus and Heimpel.

Shipping
The B.t. products and emulsifiers are to be shipped
directly to Fredericton and Vietoria, not later than tay 15.

Formulation

Formulation of the 8pray mixture is to be done locally
in New Brunswick and British Columbia, following instructiors
to be supplied later as s result of further studies by
Angus, Heimpel, Fettes, and possibly the Bioferm
Corporation. It may be necessary to rent locally an
apparatus for effective mixing,

(Note: Formulation should not be done until about a day
or so before the field spray trials. The dry B.t,
product will store well, but it is not known how long
the emulsion will retain pathogenicity),

Glassware, etc,
Angus and Heimpel expect to supply all the requirements
for their own work. If there is any change in this, the
laboratories or headquarters should be informed well in
advance,
sde e [+.
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104 Tests of B.t. products against fish and mammals,

(a) 7.8, Tener (Canadian 7ildlife Service) inforaed me on
February 15 that his service has arranged vith the
University of Ottawa for laboratory trials of B.t%. product
with white mice or rats. Tests to be done in lMay,

(b) 0. C. Young (Fisheries Research Board) informed me on
Harch 2 that plans are being made by Dr. Needler of
the Nanaimo Biological Station to conduct tests of B.t.
product with young salmon in the latter rart of llay.

(¢) The materials required in (a) and (b) are to be supplied
by the Forest Biology Division. The following delivery
arrangements seem to be appropriate:

(1) tests against mice at Ottawa, materials to be
drawn from Fredericton and formulated at Ottawa
after further consultation with J. S, Tener:

1 pound B.t. product éa
1 pound Bot, product &b
1 gallon fuel oil from Fredericton
(see 9a)
emulsifiers as specified for final
formulation

(ii) tests against salmon at Nanaimo, materials
to be supplied from Victoria, and formulated
at Victoria or Nanaimo after consultation
between ilinghorn and Needler:

1 pound B.t, product %a
% gallon fuel oil from Victoria
(see 9a)
emulsifiers as specified for final
formulation.

Each officer is responsible for initiating action along the lines
specified above., If correspondence or consuliaticn is necessary, please
contact, directly, the person or bersons concerned., Information copies
would be helpful to me. There will be an opportunity for discussions
at Fredericton March 9-11, and at Victoria, March 22-28, during my
forthcoming visits to the two laboratories,

-

- PR R
; : T i A
,*fi('/i,/yfr Loritfie

1l L. Prabble,
rLP/kp Director,
Ottawa, March 2, 1960 Forest Biology Division.
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A summary of discussions on the effects of spraying
operations against the spruce budworm, 1960, held
at the Forest Biology Laboratory, Fredericton,

March 10~-11
1960
In attendance:
March 10, 1960 March 11 60

P, BE. Webb Ce Jo Kerswill B, W, Flieger
D. G, Mott P, F. &lson Mr, Gardiner
J. J. Pettes M, H. A, Keenleyside F, B, Webd

A, G, Davidson R. R. Logie D. G, Mott

li, L. Prebble Mr. sdwards J. J. Pettes
B, W, Flieger K. By Brown 4o G, Davidson

M, L. Prebble

1, Studies of DDT sprays against spruce budworm, New Brunswick, 1960.

A, Collaborative studies, including effects on fish.
Chemical Control Section (J.J.Fettes
Figheries Research Board (C. J. Kerswill)

Conservation Service, Fisheries Dept. (R. R. Logie)

Proposals of the Chemical Control Section were discussed
in general on March 10, and collaborative studies with fisheries
personnel were considered at length on March 11.

(i) Spray deposit studies and repeated budworm population
measurements will be made in about three plots in each
of the major spray-concentration zones (% 1b, DDT/3 gallon/
acre and & 1b, DD/} gallon/acre, kmown as "} strength"
and "full strength" concentrations respectively). If
possible, one or more plots will be studied in the "3/4
strength" concentration zone. At least one of the spray
plots in each zone should include a stream tc permit
collaborative studies with fisheries personnel. Other
plots could be independent of streams, and restricted to
studies of the budworm.

(ii) Check plots will be needed for each series of spray plots.
. It is possible that check plots may jeintly serve the
requirements of Chemical Control Section and the
Fredericton Laboratory (see B, belew). Suggested
locations of check plots are south ef the St. John River,
and east of the spray zone.

L L ] 2.
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(iv)

(v)

(vi)
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Studies of spray deposit will be made at frequent
sampling stations along transects at approximate
right-angles to flight lines in spray plots (i).
Spray deposit will be measured on dyed cards, to
yield droplet count per unit area and droplet
spectrum; and on glass plates or filter paper, to
yield an estimate of DDT in pounds per acre.

Budworm population counts will be made in spray

and check plots (i and ii), along the same

transects referred to in (iii), but there will
probably be fewer biological sampling stations than
deposit sampling stations. Population counts will

be at short intervals, starting before spraying, and
continuing until pupation. The sampling unit will be the
18-inch branch tip, at or above mid-crown level. New
shoots will be counted as well as the budworm. This
will permit the plotting of surviving populations on
either a branch or shoot basis.

Areas selected for spray plots should, if possible,
be representative of different spray periods (early
vs. late, relative to budworm development); and also,
representative of areas sprayed by the two types of
aircraft, as a measure of spray deposit from the
Stearman and the Grumman.

Assessment of areas for combined studies of sprays
on budworm and fish: Areas considered suitable and
accessible are noted below, but acceptance will be
subject to examination in late april or early May
by Drs. Fettes, Kerswill, and Logie, or their
representatives.,

() Cains River. WNever sprayed before, but
included in area for 1960 spraying at + 1b.
gallon/acre, mostly with Grumman aircraft.
Certain parts of the watershed may be omitted
owing to non-susceptible stands of jack pine and
black spruce. Seining studies of salmon
populations carried out in earlier years, will
be repeated in 1960. Heavy budworm population
in susceptible stands. Good accessibility.

(b) Muzroll Brock (north of Cains River). Sprayed
in 1957 and 1958, will be wholly in area for
1960 spraying at § 1b./} gallon/acre, with
Grumman aircraft. udies ol salmon (and trout?)
would be carried out with caged fish. Heavily
infested with budworm. Good accessibility.

(c) Daxis River. All of this area was sprayed
in 1957, and part in 1958, Whole watershed
will be sprayed in 1960 at 3 1b./3 gallong/acre,
with Stearman gircraft. JIquatic Studies would
be b5§§a"3£'EE§ed fish., The area is accessible.
The infestation is rather light, but heavier
infestations suitable for Chemical Control Section
studies are close by.

The laxis River watershed is close to the
full-strength spray zone. If the Taxis area is
used for experimental studies, Forest Protection
Limited should be asked for aerial inspection of
the spray aircraft in operation, to ensure spray-
ing of the watershed area according to the propos-
ed schedule.

(R R 3o
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() Big Hole Brook (west of Doaktown). This small
watershed, comprising north and south branches,
was originally scheduled for half-strength
spraying. However, owing to accessibility, heavy
infestation level, and probable suitability for
fisheries studies, it would be a promising area
for test of three-quarter strength spraying. The
proposal, therefore, is that the watershed be
sprayed at 3/8 1b, DDT/acre, possibly by Stearmsn
alrcraft.

(e) Two sections of the Nashwask River drainage were
considered for experimental studies in 1960, when
ﬁ/ spraying will be at the full-strength rate (% 1b./
% gallon/acre). The whole drainage was Sprayed

07/2: ﬁ) in 1958, but at no other time. The two areas to be

considered for study in 1960 are:
Cross Creek southeast of Stanley
One of the small watersheds northwest of Stanley

Fisheries personnel would want only one study
area in the full-gtrength zone, for caged fish
studies. sither of the above-noted areas would be
suitable for budworm studies.

(f) Fisheries personnel do not propose to study the
effect on fish of spraying along the St. John River
west of Fredericton, nor are they able to set up
any studies on aquatic insects, due to lack of
staff,

(g) Check studies on fish mortality in unsprayed
areas could be arranged on the Northwest Miramichi
River, where Fisheries Research Board staff will
be located in 1960. The appropriate checks would
comprise caged fish, as in the studies of sprayed
areas (a to e above, or selections therefrem).

(vii) DDT deposit in the watersheds where fish studies are
conducted will be measured by the Chemical Control
Section. Likewise, the Section will study DDT con-
tamination of the streams near the fish cages. Fettes
and Hopewell are to give further attention to the
techniques of DDT contamination measurement, which
is probably the most difficult and time-consuming
feature of the collaborative studies.

(viii) Since the extent of studies on fish seem to be severely
: limited by staff, Flieger and Brown indicated that
assistants could be provided by Forest Protection Limited
for several weeks, if supervisors could be provided by
Fisheries Research Board or Conservation Service.
Figsheries personnel are to make their needs known
to ilr. Flieger in the near future.

(ix) Browm felt that the proposed studies on caged fish
were minimal, and urged that they be extended to
include examination of the free fish population well
after the conclusion of spraying., Ffisheries personnel
believed that such information would be of limited
value in the absence of data on bre-spray populations,
i.e., populations in 1959. Some work had been done on
liberated fish, censusing at intervals after spraying;

C...q-.
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where there were natural populations in the streams,

it was necessary to mark the liberated fish for sub-
sequent census. Brown was not convineced that the
studies should be limited to caged fish, largely
salmon, during the 3-week period following spraying;
and believed that full-season census of free fish,
including trout, would provide useful information

if carried out in half-strength and full-strength spray
zones. He wished the matter to be left open in the
hope that a more comprehensive program might be set up
by fisheries personnel, with assistance from the Province
and Forest Protection Limited.

B. Studies of the effectiveness of the operational spray

program against the spruce budworm.
Forest Biology Laboratory, Fredericton (D.G.Mott)

Mr. Mott is taking over the studies of the operational
program from Dr. Webb, who is transferring to the Winnipeg
Laboratory in June. Mott's proposals were discussed at
length on March 10. They fall inte two broad categories:

(i) Mott will study the factors considered capable of
contributing to variability in spray-induced mortality
of the spruce budworm, including variations in spray
droplet density, phenology of larval development at
spray time, emitted rate of DDT per acre, tree crown
condition as reflecting previous defoliation, and
possibly Stearman vs. Grumman aircraft. Mortality,
measured about 10 days after spraying, will be the
dependent variable, and spray droplet density per
unit area will be the covariate. To provide for
three DDT concentration levels, two times of treat-
ment (early vs. late), and two levels of crown
condition (severely damaged vs. not damaged), 12
plots would be necessary without replication. The
number of plots used will be a multiple of 12,
depending on the number of replications, and on
the extent to which the whole series is representative
of each of the two types of aircraft. Complex variance
analysis of the results will be undertaken to deter-
mine the significance of the primary variables and
their interactions. In addition to the assessment
of budworm mortality, this series of plots will yield
data on proportion of new foliage saved, and the
moth (emerged pupal) population. Check plots will
be outside the sprayed area: to the east,and south
of the St, John River. Plot locations will be
selected in advance from maps showing infestations
and scheduled spray operations.

(Note: In spray-droplet assessment per unit area,
preliminary tests suggest that ultra-violet
examination of o0il spots on cards may be satis-
factory, avoiding interference from moisture

and fading of color that limit the exposure time
of dyed cards. This question is being pursued
further at the present time).

(ii) In addition to the rather intensive studies in (i),
broad studies will be made throughout the sprayed
ares as a whole, later in the season. These will
include pupal counts, parasite counts, and defoliation
estimates at a large number of sampling points. Counts
will be based on two branches per tree, and the number

of tree-units at each sampling point will be determined
from sequential tables.

sae 5.
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2. Studies of Bacillus thuringiensis sprays against the spruce budworm
in New Brunswick, 1960.

in 3 2

These studies were discussed briefly March 10, as an extension
of the general outline distributed March 2, Mr.Mott of the Fredericton
Laboratory will be responsible for plot selection,arrangements for aircraft,
spray mixing, deposit assessment, and population studies of the budworm
before and after spraying.

Fettes and Angus will collaborate on dropiet assessment technique
suitable for the water-in-oil emulsion to be used, and Fettes will supply
cards to llott for the field assessment.

Mr, Flieger agreed to supply a spray aircraft, probably a
Stearman, for the test, If possible, this will be a "clean" aircraft,
to avoid contamination of the B.t. spray with DDT-oil residue in the
spray system. Mott should arrange flushing of the spray system, if a
"clean" aircraft cannot be supplied.

There was some discussion of plot lay-out. Flieger recommended
the use of one-swath plots, for simplification of flying, Unless a
nearby road can be used to guide flight, the flight-line should be marked;
Fettes suggested smoke puff bombs, and agreed to supply same if needed,
Mott is to survey suitable stands near Fredericton, south of the St.
John River, and will establish plot lay~-ocut according to available stands.

For adequate experimental control, Mott believed there should
be two types of checks, one with no spray, and one with water-in-oil
emulsion but no Bacillus thuringiensis content. With two B.t. sprays,
this would require a minimum of four plots. Provided that spray
application is carefully done, plot replication may be avoided by sample-
line replication within plots.

M. L. Pr@bble,
MLP/kp Director,
OTTAW., March 16, 1960 Forest Biology Division.
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OTTAWA, August 4, 1960,

MEMORANDUM FCR FILE

DETAILED STUDY OF PESTICIDES

On page 40 of the July, 1960, issue of American
Forests there appears an article, entitled "Pests, Pesticides
and People®, which gives a detailed study of pesticides =
effects on animal life, legal implications,in the U.5., etc,

/4
/, M

H.W.B,
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of infestations thet may wequire centrel aoti 196}, Pomasi
Inpeot Laboratories have been alerted to oupply the moodsd
material early is Getober and it should be podsible, therefore,
to held the meeting sens time betweon Detober 13 and Ootober 20.
If there aye days in this pericd thet are mnsuitabls to yeu,
would yeu please let me know as socn an conveniont,

He L thhle,
Diregtor, ‘
HLF fiep Forest Biclogy Vivision.

oes Dr, Jo J. Pattes
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OITAWA, September 14, 1960,

Dr., M.L. Prebbls,
Director,

Forest Biology Division,
Research Branch,
Department of Agriculture,
Central Experimental Farm,
OITAWA, Ontario,

Dear Dr, Prebble:

Thank you for your letter of September 13th
regarding the first fall meeting of the Interdepartmental
Committee on Forest Spraying Operations., A4s far as I know
at present, any time between Octeber 13th and October 20th
would be quite suitable for me,

Yours very truly,

H.W, Beall,
Chief Py
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This is further to my memorandwn of September 13 relative
to the first meoting of the Intexdeparimarital Gommittes this fall,
ammwwm.rmmwwmmwmmm
with you recuntly, it now appusya that it will bo dictinotly worthe
while to dofor our maoting until after Ootoder 20, whion discussiona
in Frederioton will be held on the s budwvore problem, snd the
mamwdmmmxmmnmm
confimwd as & sultable dato with the membors of the ccomitiee,
this will now confirn the bolding of the mesating Gotobsr 31, starte
ing at 10 o'elonk in the Ploheviss Department in the 31y Charlaes
Pupper Bullding, Hog's Back. Nr. Burridge i8 to have a voom put
&t our dispoual and I suggoest that ho dxop a note %o tho mombers
of the conuittes so that they will knov in what rcom the meeting is
to be hela, . .

Vith your scuourvencs, invitations to attend the meeting
ars being sent to M, B, ¥ Flieger of Porest Protosticn Idaited;
%o the British Columbia Post Control Comsittes; and %o Dy, H. M, Belyus,

and Hr, B. By Lojoune of cur Proderioton and Victoria laboratories
veapestively, Since the opexations in Now Byunswiok and British
Colunbin in 1960 vers at reduced IOT dosages, &8 a resuld of the
resamandetions of the Interdepartmentnl Cemmitiee, it seuns
particularly desimble to havo represcntatives precent from these
aress, especislly as theve seens b0 4 probability that control
oparations will be necsssary in Hew Brunswick and Byitish Columdia
naxt year.
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Momoe to dv. Pritehard, Attm, Mr, Burridge « 2 Dttava, ,
Pr. Kask, Hr, Mair, Hr, Beall Septenber 23, 1960
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Me, V. Vo Mady
We. B, W, Beall

Subjects Fall Heeting of Interdapartmental
(‘o‘mitm on Porest Spraying

This is to inform you that the meeting of the
Interdepartnental

Committae on Forest apmyins @pmtimm
will be held Octeder 31, X0+00 Ad, in B o

y Sir Charles Dupper Building, >
Hog's Back.
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PRELIMINARY STATEMENT ON COMPARISON OF
TWO CONCENTRATICNS OF DDT SPRAY USED
AGAINST THE SPRUCE BUDWORM IN NEW BRUNSWICK IN 19640

D, G, Mott, Forest Biology Laboratory, Fredericton
J. J. Fettes, Chemical Control Section, Forest Biology Division, Ottawa

Experiments by the Chemical Control Section, Forest Biology Division,
in 1958 and 1959 indicated that a reduction in DDT concentration frem 12.5% at
1/2 gallon per acre (the spray consentration and dosage used in New Brunswick
spruce budworm aerial spraying operations since 1953) to 6,25% at 1/2 gallon per
acre could effect acceptable control of budworm larval populations, providing
10 or more drops of spray were deposited per square centimeter, Studies by
Fisheries Research Board suggested that the lower concentration would reduce
damage to fish and other aquatic fauna, A4 decision to test the two spray con-
centrations operationally in 1960 permitted an assessment of their relative
effects on a large scale; a third spray dosage, 6,25% DDT at 3/k gallon per
acre was also employed, and its effectiveness was also assessed,

Two largely indeperdent assessments of the effectiveness of the two
Spray concentrations were made, Study "A" was conducted by the Chemical Contrel
Section and was mainly an assessment of larval mortality in relation to spray
deposit, using line plots in selected areas, Study "B" was conducted by the
Forest Biology Laboratory, Fredericton, Point plots were used to assess larval
mortality in relation to spray deposit, and in addition resultant changes in-
pupal and egg populations throughout the whole spray area, Both studies were
also designed to compare the effsctiveness of the two aircraft types, Stearman
and Avenger. Integrated studies of fish and other aquatic fauna were carried
out by the Canada Department of Fisheries, Halifax, and the Fisheries Research
Board, St, Andrews; they will be reported separately by these agencies,

It should be pointed out that the broad conclusions drawn in this
statement are based on a preliminary analysis of data only.. While it is doubted
that more complete analysis of the large body of data collected in 1960 can
materially affect these conclusions, it may be expected to reveal i?gbrmation
of interest on a number of facets of the 1960 operation and perhaps“explain some
of the inconsistencies recorded,

Spray Deposit and Larval Mortality

Table 1 and Figs, 1, 2 and 3 summarize the important findings from
studies "A" and UBM, Capeful assessment of spray deposit cards has shown that
only 32% of the area studied received deposits of 10 droplets or more per square
centimeter; 68% received less than 10 and 48% received less than 5. At deposits
below 10 droplets per square centimeter larval mortality was less with low than
with high concentration, while at deposits of 10 droplets or more there was
little difference. Generally, higher larval mortality was demonstrated with
increasing droplet density, Throughout the whole area studied the combined
studies revealed a 7% difference in larval mortality between spray concentrations,
in favour of the high concentration, It should be noted, however, that this
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difference is largely the result of a 14% difference in mortalities between
the two spray concentrations at the lowest droplet density range, which
represented roughly half the total area, It seems clear that where about

10 or more droplets per square centimeter of spray were deposited there was
little difference in the performance of the two spray concentrations, An
important difference between the résults measured on the operation of 1960 and
earlier experimental results is that mortalities in the 1960 operation were
higher at deposits of less than 10 droplets per square centimeter than was
experienced in experimental sprayings,

It is of interest to note that in the entire area studied, based on
the analysis of about 1,000 spray deposit cards, the average droplet density
was between 7 and 9,5 droplets per square centimeter, in spite of the fact that
48% of the area received deposits of less than 5 droplets per square centimeter,,

The higher dosage rate of 3/4 gallon per acre of low concentration
spray should have resulted in higher droplet density, higher gallons per acre
deposited on the ground, and greater larval mortality than the 1/2 gallon per
acre dosage rate of the same spray. No consistent differences were, however,
apparent in the plots sprayed at this concentration, The area that received
the dosage of 3/L4 gallon per acre of low concentration spray is included in
the summaries given above as part of the low concentration area.

Comparison of spray deposit and larval mortality figures in the areas
sprayed by the two aircraft types showed that differences in droplet density
were small and not consistent in the two studies, and that resultant larval
mortality was very similar with the two aireraft, perhaps slightly in favour
of the Stearman (Table 2).

Mortality at Pupal Stage

Table 3 summarizes the results of the pupal survey conducted in
Study "B", A consistent effect of population density on the control cbtained,
as measured at the pupal stage, is revealed; lower control was effected at the
lower population levels, Over the entire sprayed area there was a difference
in control between the two Spra&y concentrations at the pupal stage of about
10% in favour of high concentration, This difference is comparable to the 7%
difference observed in larval mortality (Table 1),

Pupal counts in areas of high population density sprayed with Avenger
aircraft at 3/4 gallon per acre of low concentration spray, indicated better
control than comparable areas sprayed at 1/2 gallon per acre (83% ws, 72.6% -
Table 3). These results are not consistent with those reported above for spray
deposit density and larval mortality for the two spray dosages,

Pupal surveys conducted in the areas sprayed by the two aireraft types
suggest that control was better with the Avenger when high concentration spray
was applied, but better with the Stearman when low concentration spray was
applied, at equivalent population densities, These results are at present
inexplicible, However, combining areas sprayed with both coneentration sprays,
results indicate a slight advantage to the Stearman,
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Egg Population Sampli.

The results of the extensive egg mass survey conducted im Study "B"
are summarized in Table 4 in such a way as to facilitate comparison of egg mass
populations throughout the Province in 196Q. with egg mass populations at the
same locations in 1959, both within and without the area sprayed in 1960, In
those parts of southern and eastern New Brunswick that were not sprayed in 1960,
egg mass populations in 1960 were approximately 1,9 times those of 1959, Within
the sprayed area as a whole they were reduced in 1960 to 0,78 of 1959 populations,
This represents a reduction of 59% due to spraying., However, within the area
treated with low concentration spray at the 1/2 gallon per acre dosage, egg mass
populations in 1960 were 1.30 times those of 1959, while in the area treated with
low concentration spray at 3/4 gallon per acre they were reduced to 0,49 of
1959 populations, and in the area treated with high concentration spray they were
reduced to 0,61 of 1959 populations. These represent reductions due to spraying
of 32%, 7h% and 68%, respectively. Although the difference in this measure of
the effect of the two spray concentrations appears to be large in comparison
with those suggested by the larval mortality studies and the pupal surveys, long-
term population studies on the spruce budworm reveal that small differences in
larval and pupal populations often have a disproportionately large effect on the
resulting egg populations, The magnitude of the above differences is not
inconsistent with earlier experience.

Protection of Foliage

No clear differences between the two spray concentrations er between
the two aircraft types were apparent in 1960 in protection given to balsam fir
foliage over the whole area sprayed. It must be remembered that spraying in
1960 was purposely delayed to a time when good protection of foliage could not
be expected, :

Summary

There is an indication in all of the studies that the high eoncentration
spray did result in a somewhat higher level of insect control than the low con-
centration spray, It seems clear that where a good deposit of spray was achieved
{(about 10 droplets or more per square centimeter) the low concentration spray
was as effective in killing budworm larvae as the high concentration spray, It
also seems clear that spray deposits of this kind were achieved over only about
one-third of the operation. On the other hand, nearly one-half of the operational
area received deposits of less than 5 droplets per square centimeter and control
was lower, especially at the low spray concentration, It is suggested therefore
that continued effort be made in future operations to improve the distribution of
spray droplets reaching the ground,

The principal aim of aerial spraying against the spruce budworm in
New Brunswick has been, except in 1960, the protection of balsam fir foliage
and thus the prevention of tree mortality, The timing of the 1960 operation was
purposely delayed, however, and generally little foliage protection was obtained,
It should be pointed out, therefore, that the relative effectiveness of the two
spray concentrations in protecting balsam fir foliage could not be adequately
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" assessed in the 1960 operation. It is suggested, therefore, that consideratien
should be given to comparing the two spray concentrations again under operational
conditions designed to effect greatest possible protection of feliage, An

earlier report from the Forest Biology Laboratory (Sept. 9/60) has already pointed
out that any spray operation in 1961 showld return to early timing of spraying
over most of the area in order to protect 1961 foliage production and prevent

tree mortality, ‘

Comparisons made of the relative effectiveness of the low cencentration
spray applied at 3/4 gallon per acre and the same concentration applied at
1/2 gallon per acre were not entirely consistent. In the studies designed for
a direct measurement of larval mortality, no advantage of the 3/4 gallon per
acre dosage was established, However, in the more extensive studies comparing
pupal population levels and egg population trends there is evidence that the
3/k gallon per acre dosage yielded better comtrol than the 1/2 gallon per acre
dosecge,

Comparisons of the twe aireraft types were somewhat inconsistent, but
suggest a slight advantage in favour of the Stearman,

Statement prepared for Meeting of the Directors
Forest Protection Limited, October 20, 1960,



Table 1, Summary of Larval Mortality Da.ta,,..ﬁh@iﬁg Effect of
Droplet Density and Concentration of Insecticide,’

- Percentage Average mortalik: due to treatment

Nunper
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Table 2, Comparison of Spray Deposit and Degree of Larval
Control Obtained with Stearman and Avenger Aircraft.,

L

— - X Drops/cm. 5 Perec enta.g‘e B
Study ngn ngn ngn control wpe
Stearman 10,3 6.7 86 87

Avenger . 8, 9__ 7.8 84 81




Table 3., Summary of Pupal Survey Data,
Cencentration, Aireraft Type and Population Level on

Percentage Control.,

Showing Effect of Spray

Spray Population level No, No,
concen-  Aircraft (1959 egg masses/ Z;s?ger of of Peregntage
tration 100 sq. ft,) B37+/80TC points pupae control
High Stearman Low Up to 174 1/2 29  1l.872 29.3
I L Med, 175-399 1/2 43 3,305 66,5
h " High 400 & over 1/2 52 1.332 . 92.4
High Avenser Low 1/2 28 1,608 39,3
i L Med, 1/2 38 2,141 78,3
n " High 1/2 ll-é 10087 93.8
Low Stearman Low 1/2 27 1,529 42,3
L " Med, 1/2 40 1,651 83.3
n ] High 1 /2 - - -
Low Avenger Low 1/2 38 2,465 6.9
I " Med, 1/2 23 2,816 TL.5
i n High 1/2 38 14'. 77&— 720‘
High 3/4 31 2,957 83.0
Unsprayed Low 181 2,648
Med, 22 9.870
High 7 17.444
No, Percentage
points Observed Expected control
All areas High concentration 236 1,873 11.271 83.4
All areas Low concentration 192 2,735 10,140 73,0




Table 4, Ratio between Egg Masses

in 1960 and in 1959,

per 100 Square Feet of Foliage
in Various Outbreak Sectors and

Treatments, ’
No Per cent
‘ Eggs Eggs s 60 reduction
Area poifts 1959 1960 Ratio 25 due t9
_spraying
Northern 296 8.03 T.49 0,93
Southern Lightly Infested 123 11,79 24,20 2,05
East Coast, 73 121.7 217.0 1.78
ChGCk Areas 20 25505 484.1 1-90
Avenger Sprayed ' 170 227,7 179.4 0.79 58
Stearman Sprayed 110 195.4 147.2 0.75 €
Low Concentration Sprayed (1/2 gal,) 9%  162,0 211,0 1.30 32
Low Concentration Sprayed (3/4 gal,) 32  236.0 116,0 0.49 7L
High Concentration Sprayed 154 245.5 152.4 0,61 68
Entire Sprayed Area 280 215,0  166,8 0.78 59

Per cent Reduction due to Treatment = L.20 - Observed ratie

1,90
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FORECAST OF INFESTATIONS IN B.C. WHIGCH MAY REQUIRE
CONTROL ACTION IN 1961

1, Saddle-backed looper, Ectropis erepuscularia Schiff,

A severe outbreak of the saddle-backed looper occurred at Kitimat,
BsC., in 1960. The total aree of the outbreak is 14,000 acres, and extends
from about two miles south of the smelter site to a litile over three miles
north of the Kitimat Station on the weat side of the Kitimat River, and
westward up the valley slopes to about 1,500 feet (see map)., The major
portion of the Moore and Anderson Creek valleys is included. Defoliation

within the outbreak area was severe; the understory, suppressed, and most

of -the intermediate class trees were nearly all completely defoliated,
and many dominant and co-dominant trees were severely defoliated. Hemlock
is the preferred hoat, followed by balsam.

About 1,800 acres were sprayed on August 1, 1960, with 4 1b. DDT in
fuel oil at the rate of 1 g.p.a. in an effort to prevent complets defoli-
ation of overstory trees in the heaviest portion of the outbreak.

.Pupal counte were made in September, 1960, to determine the status of
the population. The results are not yet completely analyzed but the pupal
population is believed high emough to result in a larvel population as heavy
ag in 1960, It 1s not yet kmown if the moths, which emerge in the spring,

will remain in the present well-definmed area or migrate to adjacent timber

stands. If the moths lay their eggs in the same area chemical control
probably will be required to prevent extensive tree mortality. As the final
decision to spray cannot be made until after the moth flight or after egg
counts in the spring, recommendations will probably eall for a stand-by

- eontrol operation,

The Kitimat River is outside of the infestation boundaries but several
t;%butaries of the Kitimat flow through the ares that might be treated in
1961.

- T N\
2, Green-gtriped forest locoper, Melanolophia imitata.

/

_Thirty-six separate areas in which defoliation was caused prineipally
by this inseet have been recorded on the west coast of Vancouver Igland
between Herbert Inlet and Brooks Peningula (see map)., The infestations
range in size from 50-60 acres to five square miles, and defoliation varied
from light to severe. About. 35,000 acres were recorded as receiving
detectable defoliation.

Ag this insect also overwinters in the pupal stage in the ground, we
are again faced with the problem of predicting with any degree of accuraey
how numerous larvae are likely to be in 1961. Furthermore, many of the
infestations are located in areas diffieult to survey properly. Preliminary
surveys of some of the areas indicate that overwintering pupae are not
abundent. :

A decision to spray any or all of these areas is likely to be deferred
until next spring, but some thought might be given to organizing a "stand-by"
arrangement for the summer of 1961, in case larval pepulations capable of
cauging damaging defoliation develop in some of the infested stands.
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It is probable that in most of these infestations, aerial spraying
would involve complicetions with respect to mortallty of aquatic insects
and fish,.

3., Pine butterfly, Neophasia menapia.

Evidence was obtained during 1960 that fairly heavy larval populations
were present in MacMillan Park and surrounding stands of Douglas fir on
Vancouver Island. It is our opinion that younger stands of commercial
timber that may be infested are not in danger of being killed or severely
demaged. On the other hand, trees in MacMillan Park and about 1,000 acres
of adjoining timber in the 700-year-old age class are overmature and
decadent, and any weakening of vigour caused by inseet defoliation may pre-
dispose them to attack by bark beetles and wood borers. Furthermore, trees
in MacMillan Park have a very high aesthetic value. It is possible, there-
fore, that MacMillan Park and the 1,000 acres of overmature timber may be
sprayed in 1961, However, a final decision will not be made until after
a fall egg survey is completed, Total area likely to be involved is about
1,500 acres. Cameron River and Cameron lake lie in this area.

4. Hemlock looper, lambdina fiscellaris.

Heavier than normal hemlock looper populations were noted at Dalstrom
Point in Holberg Inlet, Vancouver Ialand. However the area of infestatlon
was small and defoliation light. The area will be examined for eggs this
fall but at this time it is not antieipated that direct control action will
be necessary in 1961,

An unconfirmed report, which must still be checked, has been received
that hemloek looper larvae were present in stands in the Power Creek area
on the west coast of Vancouver Igland.

5. Black-headed budworm, Acleris variana.

No control operations against this insect are anticipated for 1961,
During the late feeding stages in 1960, the larval population on the Queen
Charlotte Islands dropped to a low level. Although fall egg surveys have
not yet been completed, it is anticipated that egge will not be numerous.
General results of the egg surveys are expscted to be available for the
first Interdepartmental Committee meeting on October 3l.

CHEMICAL CONTROL OF ECTROPIS CEEPUSGULARTA SCHIFF.
KITIMAT, B,C., AUGUST 1, 1960. |

About 1,800 acres of timber at Kitimat were sprayed on August 1, 1960,
in an effort to prevent heavy tree mortality by the saddle-backed looper,
Ectropig crepuscularia. The spray was 4 1b. DDT per gallon of fuel oil,
applied at the rate of 1 U.8. gallon per gallon. The decision to spray was
made on July 29, but it was not known until July 30 that the control opera-
tion would be possible, This left time for only limited assessment work.

Thirty-two sample stations within the spray area and 10 check stations



were laid out. All station were sampled on July 31, August 2, August 3,
and some 7 to 10 days after spraylng. At each station a sample consisted
. of two l8~inch branches, larval density being caleculated on a -square foot
bagis., Spray assessuent cards were forwarded to the Chemiecal Control
Section,; Ottawa, for analysis,

Results o

The GPA deposit was very light. Twe stations recorded deposits of
0,28 and 0,29 GPA, all others were less than 0.09. In general there was no
significant drop in larval survival, although no larvae were found on August
8 and 9 at the two stations which received the heaviest spray deposit.
This does not indicate a high degree of control as pupae were found under
these trees in September indicating that some larvae had pupated by August
8. Although the results of a pupal survey in September are not completely
analyzed, there appsar to be as many pupae in the sprayed area as outside
the spray area. Feeding also continued after spray as some sample trees in
the spray area were completely defoliated after August 1., However, during
a low level helicopter flight over the entire area in September the over-
gstory trees in the spray area appeared in better condition than in the
unsprayed area, indicating that the spray did reduce the amount of feeding
on the dominant and co-dominant tree classes.

Forest Biology laboratory,
Victomg B.Co
October 4, 1960



SK~EEADED BUDWORM CONTROL PROJECTS -
QUEEN CHARLOTTE ISIANBS, 1960

" I. DDT OPEBATIONAL SPRAY (Forest Biology laboratory, Vietoria)

The egg survey conducted during the antumn of 1959 showed that &
potentially dangerous budworm population was present on parts of Moresby

Island. In view of the poor condition of some trees, eontrol was under-

taken on 31,500 acres in the vieinity of Moresby ard Skidegate Inlets and
Copper River.

A dosage of 4 1b, DDT per U.S. gallen per acre was used in erder to

lessen the hazard to fish., Fish damage was also avoided by not spraying
directly over the Copper, Pallant, and Deena Rivers.

Egg samples taken in April, 1960, indicated that some winter loss
had ocenrred, but that high numbers of insects were stlll present.

When branch sampling was begun on June 1, most eggs had not hatched.

Barlier control studies have shown that DDT aerial spraying is not effec-

tive ageingt this insect until at least 50 per cent of the larvae are in
the second imstar. On the basis of samples taken from regeneration hem-
lock, it was forecast that this point:would be reached by the last wesk
of June, Subgequent sampling of under- and overstory hemleck in mature
gstands soon showed that development was not as far advaneed as in young
stands. Furthermore, the weather remained cool and wet throughout Junme
and most of July, so that it was not until July 10 that budworm on under-
story hemlock reached the stage for effective spraying.

Bud burst on overstory hemlock did not occur until early July. At the
time when large numbers of eggs were hatching on the overstory, the buds
had not begun to burst. Samples taken during this perled, and subsequent
lack of serious defoliation te the overstory indicated that many newly
hatched larvas never survived because of the lack of opened buds.

On June 23, two DDT swaths were sprayed over Sachs creek to determine
the potentisl hazard of the 4 1b. dosags to Coho fry, Although it was
anticipated that the spray would not effect control of the budworm at this
early date, an attempt was made te ascertain the result. As forecast,
control at this early stage was not effective. A few of the larger larvae
were killed, but most insects were elther in the egg stage or survived
because they were protected by the buds that were only just starting to
open.

Operational DDT spraying was scheduled to commence on July llth, but
heavy rainfall delaysd the start until July 17th, By July 23, the operation
was finighed. Mechanical difficulties with the aireraft, and unsettled
weather during the period slowed operations, and in some areas insectlicide
wes -applied in marginal spraying weather.

Spray coverage appeared to be adequate. Of 21 assessment plots, all
but one received some deposit, Most check plots were far enough away
from the spray block to aveid contamination. One check plot was fully
gprayed and a minute deposit was detected on anrother two.

From hatching to pupation a defoliator population normally diminishes
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through parasitism and other matural controls. Cool wet weather accelerated
the decline of the budworm population in this situation. In retrospect it
can be ssen that unfavourable weather for budworm persisted long emough to
result in an over-all net decrease in population for the season in both
gprayed and unsprayed areas. Howsver, at no time during the operation was
it possible to predict with certainty that poor weather would continue.

By the end of July, populations in unsprayed stands were very low. Hence

it is difficult to determine the actual amount of mortality that wae
attributable to the spray.

Control, uncorrected for natural mortality, ranged from 70 to 100 per
cent, Obviously where untreated populations weré undergoing catastrophic
-natural decline, the theoretical percentage control atiributable to the spray
was much less than indicated by the foregoing, Evidence that the % 1b. treat-
ment was effective ecan be drawn from several plots sampled three to five days
after spraying where population decline was much greater than would be
anticipated had the trees been left untreated.

From the meagre evidence that could be salvaged from this ecollapsing
population, it can be stated that there is good probability that 4 1b. DDT
per acre will control the black-headed budworm. An effort should be made
to check this finding at an early date, but it is urged that the work be
done on an experimental, rather than an operational basis. Experience has
demongtrated that when experimental and operational spray programmes are
combined, the urgencies associated with the latter invariably work to the
detriment of the former,

II., BACTERIAL INSECTICIDE EXPERIMENTS (Insect Pathology Research Institute,
Sault Ste. Marie, and Forest Biology
Laboratory, Victoria)

Before this seagon it was not certain that Bacillus thuringiensis would
kill the black-headed budworm. During July, water and cil suspensions of
the bacterium were hand-sprayed on potted hemleck seedlings infested with
budworms. After one week, 98 per cent of the 125 larvae had died, and
disgnosis positively established that 58 per cent of these were infected
with Bot. The oll treatment gave somewhat better results than the water
suspension., Although the spray dosages were high, the test was sufficient
to show that this budworm can be killed by the bacterium.

On July 24th, immediately after the DDT operational spraying was
complete, two plots in regensration hemlock stands were sprayed with B.t.
suspended in oil. A third plot was sprayed with oil alone as a check.

One B.t. plot was sprayed at the nominal rate of 1.3 1lb. of Thuricide con-
centrate (containing 60 billion viable spores per gram) per acre; the other
was applied at the rate of 2.8 1lb, per acre. Spray was applied with a
Grumman Avenger airecraft equipped to deliver 112 gallons per minmute:. To
achieve the light and heavy dosages,two and three passes, respectively were
required over the ecenter lines of the plots. Deposits of the bacterium on
both plots were heavy, although the spores tended to clump into aggregates
readily visible to the naked eye.

Budworm populations in the plots, similar to the gemeral tremd in the
locality, were low and declining sharply at the time of treatment. A popu~
lation reduction evaluation of the treatments was thus mot poasible. How-
ever, about 80 per cent of the dead larvae collected from the plots were
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infected with B.i. Healthy larvae collected from an unsprayed area were
placed on sprayed foliage collscted from the plots.. Iarvae on foliage
from the light dosage plot suffered 80 per cemt mortality while 90 per

- cent confined on the foliage from the heavy dosage plet succumbed.
Diagnosis showed that all of these larwae were infected with B.t. None
of the dead larvae collscted from the oil treated check plot contained
the bacterium.

Although the lack of large numbers of inseets on the plots makes it
impossible to compare the efficlency of B.t. with DDT spraying, the experi-
ment has established that black-headed budworm can be killed with B.t.
dosages that are within the range of practicability for aerial spraying.

- On the basis of this initial work, farther experimentation ecan be justi fied.
It is antieipated that the usefullness of the material can be improved
with. better formulation and application techniques.

Forept Biology laboratory,
Victpria, B.G.
Sept. 29, 1960,
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TRIALS OF BACILLUS THURINGIENSIS
AGAINST SPRUCE BUDWORM IN NEW BRUWSWICK

(Statement for Interdepartmental Committee on Aerial
Forest Spraying - Autumn 1960)

D. G, Mott, Forest Biology, Fredericton

T. A, Angus and A, M, Heimpel, Insect

Pathology Research Institute, Sault Ste.
Harie

Assessments of aerial applications against spruce budworm of
& commercial preparation of Bacillus thuringiensie were made by
Forest Biology Laboratory, Fredericton, and Insect Pathology
Research Institute, Sault Ste. Marie. "Thuricide concentrate"
containing thirty billion viable spores of B, thuringiensis
per gram was supplied gratis by Bioferm Corporation, Wasco,
California, Three aircraft were made available at no cost by
Forest Protection Limited,

A water formulation of wettable powder an® an oil emulsion
were applied on May 30 at a rate of 2 pounds in 1 gallon per
acre, Oil-treated, DDP-treated, and untreated conditions were
provided for comparisons. Initial deposit, in terms of number of
Spores per gram of balsam fir needles, was below the recommended
lethal level on most sampled trees. Decay of the material to
a value below the level at which threshold effects are expected
occurred within three days. It has been indicated that improve-
ments can be made in the commercial material in order to yield
better deposit,

Appreciable numbers of dead larvae were first detected on the
fourth day following treatment, many of which were diagnosed as
containing B. thuringiensig. A maximum of 31 Per cent control could
be demonstrated to have taken place due to treatment. When measur-
ed the same way, DDT produced 65 per cent controls In general,
there was slight protection from feeding given to the foliage.

There was an apparent small elevation in fecundity of adults which
vwas probably not significant. Development of the treated population
was slightly delayed.

This material shows promise, particularly since it can be
improved, but does not yet have sufficient insecticidal value to
warrant operational testing. Trials with improved formulations
and higher dosages should be carried out in 1961. Bioferm have
indicated their willingness to cooperate in supplying material, but
no firm plans hove been drawva up by Forest Biology Division.
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MEMORANDUM FOR FILE

MEETING OF INTERDEPARTMENTAL COMMITTEE ON
FOREST SPRAYING OPERATIONS
OCTOBER 31, 1960

In addition to members of the Committee, the above meeting
was attended by Mr, Flieger of Forest Protection Limited; Dr, Belyea,
Dr. Reeks, and Mr. Lejeune of the Forest Biology Division; Dr. Loggie
and Dr, Jackson of the Fisheries Department; and Mr. Richmond of the
B.C. Loggers Association,

Review of Operational Spraying Programs, 1960

In the New Brunswick operation, Dr, Fette LMPrevious experi-
ments were confirmed by the fact that at deposits ﬁé%ow 10 droplets
per square centimeter there was little difference in larval mortality
between the 1/2 1b, DDT per acre and 1/4 1lb, per acre dosages. In fact,
mortality was satisfactory with the lighter dosage with as few as 5
drops per square centimeter., On the other hand, Mr, Flieger's doubts
about the ability of the aircraft to spray with this degree of uniformity
were confirmed, since only about 1/3 of the locations sampled received
applications at 10 droplets per square centimeter or more, and nearly 1/2

of them received 5 droplets or less,

As regards larval mortality, there was little difference
between the 1/2 1b, DDT per gal. solution whether sprayed at 1/2 gallon
or 3/4 gallon per acre dosage. However, both pupal population and egg
population were lower in the area sprayed with 3/4 gallon per acre,

The difference between these criteria of effectiveness is not readily
explainable, but may be due to the much more intensive sampling of pupae
and eggs than of larval mortality,

Due to lack of staff and advance warning, Dr, Kask said
that it was not possible to give the Fisheries agpect of the study as
intensive treatment as was desired. In general, the lower concentration
killed fewer fish and aguatic insects than the higher concentration,
Dr, Loggie has been studying the population of fish generations born
in the early years of budworm spraying in New Brunswick and now returning
from the sea, In the Miramichi the grilse population was much higher
than expected this year. In all other areas the forecasts of reduced
population have been borne out,
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It is expected that Mr, B,S. Wright will have a report on the
woodcock situation in January, Due to the dry weather in New Brunswick
the mortality of ducklings was very high so that it was not possible
to ascertain the effect of DDT on ducks.

There was little difference in the effectiveness of spray
application by Stearman and TBM aircraft, If anything, the Stearman
was slightly better. As regards relative costs, Mr, Flieger said
that at a haul distance of 25 miles the TBM can do the Jjob of 5
Stearman, The main cost saving in favour of the TBM is the pay of 4
pilots, but the TBM cannot do as good a job in rough country,

Dr. Prebble reported that spraying results in Quebee in 1960
were quite successful but no detailed statement was available,

In British Columbia the black-headed budworm infestation
on the Queen Charlottes declined so fast naturally that it was
difficult to assess the effect of spraying., Such evidence as there
is indicates that 1/4 1b, DDT per acre is satisfactory for the black-
headed budworm, There will be no need to spray this area next year,
and some doubt was expressed at the meeting as to whether spraying
of this insect will be justified at all in future,

The 1/4 1b. per acre dosage did little damage to the fish
in B.C. or to aquatic insects, However, the weather was so wet at the
time that the heavy run-off on the surface of streams may have avoided
the inseets and most of the fish,

Review of Experimental Spraying Projects in 1960

Experiments with bacterial insecticides, in particular
Bacillus thuringiensis, show promise against the spruce and black-
headed budworm, but more study will be needed before operational
trials are justified. Mr., Mair reported that B, thuringiensis is
not toxic to small mammals,

A virus against Swaine's sawfly proved highly successful
in Quebec, Dosages as low as 1/100 of a gallon per acre were 100 per
cent effective, but take a longer time to act than higher concentrations,

Mr. Richmond said that a hélicopter was used very successfully
in applying insecticide to eliminate ambrosia beetles in log booms in
British Columbia, and was much cheaper than hand application, Damage
to fish was slight.,
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Forecast of Spray Projects, 1961

New Brunswick

High egg populations exist on scme 2,2 million acres
in central New Brunswick, Severe defoliation took place in 1960
over much of this area due to deliberate delay in the spraying
program to increase the budworm kill, Spraying will be needed
in 1961 to prevent extensive timber mortality, Forest Protection
Limited has not yet made definite proposals for a spray area, but
these will be considered at a meeting of the Directors on November
lith, Dr. Kask thought that all the 1961 spraying should be
at 1/4 1b, per acre, Most of the others present felt that
operational tests with both concentrations should be repeated,
in view of the difficulty of maintaining sufficiently uniform
droplet density, :

(According to maps produced by Dr. Belyea, of which we
have copies on file, three federal areas in which this Branch
is interested are now affected to a considerable degree by
the budworm infestation:

Camp Gagetown - Hazard reported as low, Egg
masses variable but some heavy con~
centrations in spots in the northern
part of the Camp.

Acadia Forest Experiment Station - Both hazard and
egg masses high,

McGivney Ammunition Depot - Hazard moderate, egg
masses high,

It seems likely that both Acadia and McGivney will
be within next year's spray area. Camp Gagetown probably will
not be unless specifically requested, Dr., Mott of the Forest
Biology Laboratory in Fredericton told me at the CeI.F. meeting
that some balsam fir stands at Camp Gagetown might succumb
in 1961 because of previous weakening by the balsam woolly aphid,
He said he would make a more detailed examination and report on
this, It would seem that the Army is contemplating arrangements
to have spraying done at the Csmp, Mr, Flieger said that the
Fredericton airport will almost certainly be used by Forest
Protection Limited and that reasonable requests by the Army
could be handled from there,)



Quebec

It is expected that about 60,000 acres will be sprayed
in 1961 in the upper drainage areas of the Patapedia and Rimouski
Rivers where high egg populations now exist. Possibly part of the
adjacent area sprayed in 1960 will be re-sprayed also,

(Although the point was not specifically raised to my
knowledge by officials of the Quebec Department of Lands and
Forests, there was some suggestion at the C.I.F., meeting that
Quebec would likely ask the Dominion for financial assistance
on this project, The cost of the operation will evidently be
of somewhat the same order as that of the 1960 operation in the
Queen Charlottes which the federal government did not share in.
There is, however, a further consideration in the present instance
in that, for all practical purposes, Gaspe and New Brunswick con-
stitute a single infestation, At the Interdepartmental Committee
meeting Drs, Prebble, Fettes and Belyea and Mr, Flieger all said
that the infestation in the Gaspe, if not checked, would con=~
stitute a serious threat to the re-infestation of northern
New Brunswick,)

Ontario, Manitoba, Saskatchewan and Alberta
Probably no spraying in any of these provinces.

British Columbia Interior

Small groves of ornamental poplar in the Okanagan Valley
may be sprayed,

British Columbia Coast

An infestation of saddle-backed looper near Kitimat may
require spraying of about 14,000 acres. This will likely need at
least a 2 gallon per acre dosage to reach the insects, as they are
mostly concentrated near the forest floor.

The greenestriped forest looper occurs on widely scattered
areas along the coast totalling about 35,000 acres. FPossibly some
of these will need spraying.

There is an infestation of the pine butterfly in MacMillan
Park (Cathedral Grove) on Vancouver Island and in surrounding stands
totalling 1,500 acres, These stands are of great aesthetic value
but are overmature and so decadent that they may die from even moderate
defoliation, The area will likely be sprayed in 1961,
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The status of nearly all the B.C. coast projects will be
greatly affected by conditions which will not be definitely known
until the spring of 1961, It may therefore be necessary to arrange
for "stand by" cortrol operations which would provide for last
minute cancellation of spraying contracts in which the contractor
would be paid off for a reasonable sum. A proviso of this kind was
included in the 1957 spraying contract against the black-~headed budworm

on Vancouver Island but was not invoked,

HO w.B .
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Mr, K, B. Brown,-
A/Deputy Minisﬁgr,
Department of lands and Mines, ]

Frederiot?zi, N.B. i November 21, 1960
(

Dear Kens o

I believe you knew that the first preliminary fall meeting
of the Intardepartmental Gemﬁ’tte‘q or Foregt Spraying Operations was
held October 31. This was called for the puvpose of hearing the
results of experimental studies against the spruce budworm, the black-
headed budworm, the saddle-backed looper, eic., and attendance was
requested of those who had teken part in these experimental studies
and in the anslysis of compavative data from operational projects
in New Brunswick and British Columbia. Also ecnsideved by the
Coumittee was a general foresast of forest inssect infestations that
might require contrel actien in 1961.

In this latter connection, Barney Flieger inrdicated that
while the hazard and populaticn surveys of the spruse budworm in
New Brunswiok had been completed, it was not expected that Porest
Protection Limited would have really definite conclusions regarding
the 1961 spray progrem until sbout mid-November. He suggested
that I should write to you for an outline of the proposals for 1961.
This weuld be of value to me, as soon as available, in my capacity
as officer of the Divisien, and also in my capacity as Chairman of
the Interdepartmental Commitiee..

1 beliave the Interdepartmental Ceumitiee will be meeting
again shortly, firstto censider in greater detail the evidence
aconmulated during 1960, and second to make its recommendatiens for
1961, When the latter topic is being gonsideved I think it would
be very appropriate if you end Bamney Fllsger sould take part in
the proceedings of the Committee so that the Committee's recommendations
would be made in the light of yeur views cn hazards in specifio portions
of the areas proposed for control action in 1961.

LR BN 2’



‘Mr. K. B. Brovn -2- Ottawa, November 21, 1960

I would be grateful if you would also let me have your views
on representation of wildlife interests in New Brunswick. Do you think
that Bruse Wright should be invited to the next meetlng, or could you
in your offieial capacity undertake to disocuss affairs with hin in
Frederioton and represent that topic at the Interdepartmental Commitiee,
along with forestry aspects?

The minutes of the Osteber 31 meeting, elong with extensive
appendices, are in the process of preparaticn and should be available
for distributien within shout two weeks. 4 copy will be sent $0 yom.

With kindeat regards,

Yours singerely,

7
e
el
( ¥
4. L. Prebble,
Director,
MLP /icp Forest Biology Division.

P.5. If, as I suspect, the proposals of Forest Protection ldmited for
control sotion in 1961 will be based on infestatien and hasard
maps prepared by the Forest Biology kad. at Fraderioten, it
should not be necessary for you to send me copies of thu maps
as I can get them divectly from Dr. Belyea.

M.l
. -’r/y 4 ,/“'9

oot Mp, B, W, Flieger y W
/

Dr. R, M, Belyea
Dy, J. L, Eask

Dr, A, L, Pritchard
Mr, W, W, Hair

Hr, Ho W, Beall
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The Governmsnt of
The Province of
How Byunawiok Hovauber 24, 1960

by, ¥, L. Probile

Dircotor, Porest ﬁalw Diviaion,
Rageayah Branch,

Canadn Dspartment of Agricultuve,
Central Exporimental Pawn,

Qt‘sm. Canndn,

Doar Malcolm:

mmwmmmumwmmm
your invitation to abttend ths proptucd mseting of the Intemiepariments
Committee. Imﬁ.omMmunhimmwmaammm
dotemsinad and will slso sand Bawney an imvitation,

Since this Depaviment in intexvsted in vildlife end has
soms yespennibility for its protectien, I would moturally Sake that iuto
congideration in anything I would heve to say on the subjeat of serial
spraying. 1 would uot, however, attompt t0 spesk for Bpuse Wright and
think it would be best to glve hin an opportumity to prosent his views
to the Committee in either varbal or writton Qo

the Direotors of Porest Protection ldmited have reccmmendod
spraying in 1961 on an ares of approximately 1,700,000 acres. Mvill
inolude the avcas of high hasard in the paxt of the Yrovinoe where fiv
prodominates. In certain areas where thers have been pavoistont budvorm
pmatimfwmmlwmitummﬂwnmyw,mww
late, timed with the developmant of £iy snd yvod apeuce Boliage. It is slso
proposed to make extengive twiale of spraylng in the aveas whare spruce
predominates and in areas where the balsom wooly aphid is pyesent in oxder
to 4etormine how bost resulds oavi be chiained and whethor the benafits
Juotify the ccata. This may add approximately 100,000 acres to the ares sentioned
BUOVe,

This plan in conditional on Fedgrel pariicipation in the cost
of tho operstion. A requoat has hwen foxwardod to the Hinister of Forestyy
and has been aoknowledged by him but no coxmitment has been recsived, I
the Fodoml Government does not sgres to participste than the Dizectors of
Foroat Protection Linmited will moet agnin t¢ reoonciday the whole situation,

sED 2.



By, ¥» Le Prablle -2 - Hovembox b, 1560

You will be intorested in tho faot that Fovest Protestian
Idmited has yoocmmended use of the “half-strength” insecticide for tho min
. oporation, Wwwmdeﬂﬁhazmmmi&ahmmwm
" 15 moxe red opIucO.

I reslize that thio lack of definite information will be une
aammwwmmwwmutmmm;wmmmmm
the sensen 13 gotting late mmd will be forced to meve a8 repiily as possible 48
and when we receive euthority.

I belisve your staff in Fredericton 18 reasonably well infoxmod
ewaﬁm%ﬁmaﬁwﬁlb&aﬂahmﬁ“fuﬂh@&fw&ﬂmw&m
ing detaila,

Yours vexy truly,

(3gd) Ken

Ka B Boonn
KBB /hg Acting Deputy ¥inister
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Following the yecent sesting of the Interdapartasnta
Conmittae on Forest Spvaying Operations I vyste o Mr. XK. B. Brown,
Loting Deputy Hintstey of lands apd Hines, Nuw Byunswick, rogarding plens
fwammmﬁmuﬂwwmm 4 copy of his yoply of
Hovembey 2% is attached.

I have also Just wecoived fyem Dr. Bolyes & wap showlng
mmmwwwmummmmwmzm.

1 expsot to bo in touoh with the mambers of the Committae
W'Mhmmm%ﬁhmwmwty&m

e Lo Prob
- HER fep Porest Bio Bvisien.

ecs Br, R, H, Balyen
By, Jo J. Pattes
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FILE NO, covcerearscorsostansaasersetsaese

CANADA
DEPARTMENT OF FISHERIES
OTTAWA

December 1, 1960.

Mr. H. W. Beall,

Chief,

Forestry Operations Division,

Department of Northern Affairs
and National Resources,

238 Sparks Street,

OTTAWA,

Dear Mr. Beall:

Enclosed please find a copy of the
notes from the October 31 meeting of the
Interdepartmental Committee on Forest Spraying
Operations. Also included are Appendices
quoted from and referred to in the notes.

Yours very truly,

<:§;%\};:§€;;L}a.~i;d?f’.

E. W. Burridge,
Acting Secretary,
Encl. I. C. F. S. O,
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NOTES OF A MEETING OF THE INTERDEPARTMENTAL
COMMITTEE FOR FOREST SPRAYING OPERATIONS HELD
AT 10°A.M. ON OCTOBER 31, 1960 IN ROOM A-227
OF THE-SIR CHARLES TUPPER BUILDING, OTTAWA.

1. Introductions:

Those

Dr.
Mr

Mr.,

Dr.
Mr.

Dr.
Dr.
Mrﬂ
Mr.
Dr.
Mr.
Mr.
Mr.

present -

M. L. Prebble - Department of Agriculture, Chairman

H. W, Beall - Department of Northern Affairs and
T o National Resoureces = ~~ =

W. W, Mair - Department of Northern Affairs and
o B National Resources

J. L. Kask - Pisheries Research Board of Canada

E. W. Burridge <~ Department of Fisheries

J..J. Fettes = Department of Agricultur

R. M. Belyea - Department of Agricultur

R. R. Lejeune - Department of Agricultur

W. A. Reeks - Department of Agriculturj

R. R. Logie - “Department of Fisheries

K. Jackson ~ Department of Fisheries

H. A. Richmond - B. C. Loggers® Association

B. W, Flieger - Forest Protection Limited

2., Proposed order of business:

Dr. Prebble opened the meeting by presenting

the following agenda for consideration and adoption -

1. Introductions
2. Proposed order of business
3, Review of Operational Spraying Programs, 1960
a. Spruce budworm, New Brunswick
(summary report on budworm control by Mott
and Fettes;
summary report on aquatic fauna; Fish, Res. Bd.;
summary report on birds;
comments by Flieger, Belyea, others,
discussion
b. Spruce budworm, Quebec
(summary report bg Blais; comments and
discussion
: LT3
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Co

4, Review of

a,

Co

5. Forecast

(a)

(b)

A’ .
A

Black-headed budworm, British Columbia

(summary report by Kinghorn; effect on aquatic
fauna; comments by Lejeune, Richmond
and others; discussion)

Saddle~backed looper, British Columbia

(synoptic statement by Lejeune; comments
and discussion

Experimental Spraying Projects, 1960
Experiments with Bacillus thuringiensis

against forest insects

(New Brunswick - synoptic statement by Mott,
" Angus, Heimpel
British Columbia - synoptic statement by
Kinghorn, Angis, Heimpel)

Experiments with Bacillus thuringiensis and
small mammals

(Canadian Wildlife Service and Uriversity of
Ottawa) and fish (Fisheries Research
Board)

Aerial dispersal of virus suspensions against
the Swaine sawfly in Quebec (synoptic
statement by Prebble)

Aerial dispersal of insecticides to prevent
ambrosia beetle damage in log booms,
British Columbia (synoptic statement
by Richmond; comments and discussion)

of aerial spray projects in 1961

operational
(see synopsis of 1960 infestations prepared
by Prebble, October 26, 1960;
review of more recent information;
comments and discussion)

experimental

/ 6, Other business

To accompany the agenda Dr. Prebble distributed
a .synopsis of results of programs carried out to assess the control

of spruce budworm by

D.D.T., spraying in New Brunswick, a prelim-

inary report on the effectiveness of D.D.T. spraying against

black-headed budworm

in British Columbia, the results of laboratory
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and field studies of the effectiveness of Bacillus thuringiensis
on. budworms carried out by Forest Biology Laboratories, and a
forecast of forest insect infestations in 1961, :

Review of Operational Spraying‘Programs 1960

3a. Spruce budworm, New Brunswick

Dr. Fettes reviewed the results of the 1960
studies (see Appendix I) and brought out the following
principle conclusions {(two independent studies yielded
comparable results)::

(i) Larval mortality higher at droplet density of 10 or
more per/sq/cm. and that control was adequately high
at densities of 5-10 drops per/sq/cm. at both DDT
concentrations,

(1i) At dosages of less than 5 drops per/sq/cm., control was
in general inadequate but somewhat higher at the 12%%
than at the 6%% DDT concentration,

(iii) In an overall comparison of all droplet densities the
124% DDT concentration gave mortality in general
higher than the 6% DDT but most of this difference
derived from low deposit density study points,

{(iv) 1In larval morfality studies there was no significant
difference between dosages of %4 or £ U,S, gallons of
64% DDT formulation per acre.

{v} Pupal studies agreed in general with larval studies
indicating about 10% higher overall control with the
12%% DDT concentration than with the 63 DDT concen-
tration,

(vi} The percentage control was greater at high than at low
population densities.,

Dr. Belyea indicated that there had been a
general two-fold increase in egg populations in uynsprayed areas,
from 1959 to 1960, and that in sprayed areas egg population
trends were substantially less in areas sprayed at 123 per cent
DDT than in those sprayed at 6% per cent DDT, -

Mr, Flieger made the following points in dis-
cussion:

(i) He was not surprised that no significant difference had
been found in performance of the Stearman and Grumman
aircraft since the aircraft had been calibrated to
deliver the required dosages of DDT,

(ii} In planning a program the most important bases for choice
*  of aircraft in a particular area are cost, payload,
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speed, manoeuvrability and availability, and he did not
believe these bases for selection would be changed.

(iii) Pilot performance is a very important factor influ-
encing spraying operations but this had nct been taken
into account in the comparative studies that had been
reported and would be very difficult to assess,
Competent Grumman pilots are difficult to obtain,

(iv) He felt that the results summarized in Appendix I
represented an oversimplification of a complex situ-
ation and that more detailed reporting in future might
facilitate prediction of infestation intensity in each
area, emphasis being placed on surviving populations.i

(v} He felt that it was somewhat unfortunate that thé =~
results of the two independent studies in New Brunswick
in 1960 had been merged in Appendix I and thought that
the. importance of droplet density had been over=-
emphasized, particularly since he felt that in large-
scale control programs the operator could not ensure the
uniform droplet dispersal suggested to be necessary for
adequate control, ’

As a consequence of Mr., Flieger’s remarks, a
summary of the data of Study A by the Chemical Control Section
is presented in Appendix II. These data are the result of
studies on line plets one mile in length in the three dosage
areas. A division of the lines into sections representing
various droplet density levels shows clearly the impact of drop-
let density on insect control, and also provides a measure=
ment of the variability inr deposit throughcut the study area,

hese records show the importance of strivimg for a more uniform
giStfibution of adequate droplet density throughout the control
area, the volume of spray emitted from the aircraft being
sufficient to attain such deposit.

Referring to studies on aquatic fauna, Dr. Kask
felt that, despite lack of sufficiently early warning and the
consequent diversion of personnel from other projects, a re-
markably creditable study program had been carried out in 1960
by the Fisheries Department and the Fisheries Research Board,
The most important outcome of these studies was that fewer
fish and aquatic insects had been killed at lower than at
higher concentrations of DDT,

& Note by Chairman: The original field data, compilations, and maps
are on file in the Fredericton Forest Bidlogy Laboratory and the
Chemical Control Section, and are available for inspection and
'study by those concerned with the details of operational planning
for spraying, and are so used., With many hundreds of sampling
stations throughout millions of acres, synoptic tables and reports
must be used in broad comparative studies such as are made by
this committee.
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Notes of the October 31 meeti of the Interdepartmental
Committee for Forest Sprayin eratlions

Page 5, under Dr. Logie's observations and recommendations
change no. (ii) to read -

#Muzroll Brook was the only one of the streams studied by
Dr. Ide in 1960 that had never been sprayed., In this stream
he found a much larger population of aguatic insects than

in any other and this was particularly noticeable in the
caddis fly group. The inference to be drawn is that DDT
spraying has a pronounced and longlasting effect on the
insects of a sprayed stream which is particularly marked

in the case of the caddis fly, one of the most important
food organisms for young fisho"
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- Dr., Logie reviewed the results of these studies,
that are included in Appendix III in greater detail. The prin-
cipal conclusions were:

(i) Mortality of caged fish had generally been lower in
‘ areas treated at half-strength DDT than in areas
treated at full strength,

{ii) About 90 per cent mortality of aquatic invertebrates
' had occurred in streams treated at full- and half-
strength DDT.

(1ii) Electroseining indicated that the effects upon fish
were less serious at half-strength DDT spraying than
at full strength.

Arising out of the 1960 studies, Dr. Logie made
the following observations and recommendations:

(i) Some of the recorded fish mortality was inconsistent with
. anticipated dosages over the streams; but it has been
subsequently pointed out by Dr. Fettes that the recorded
salmon fry mortality is consistent with the records
of spray deposit,

(ii) Df/ Ide found-that thePe had-een a dwegstic degling
ipsects/inMufroll Brhok £611wing Sp"y1n» "4 ~¢ff
Jipce at tymeSomef fefms hAye repopulateddic £Lrean
§irly-quic)(ly, but the popw¥ation ffi”caddis flies has
been eradiddted,

(iii) Since he considered that the results based on caged fish
may not be typical, and since populations of aquatic
insects are known to vary widely at different times
of the year, he recommended that future studies should
be based upon sampling of aquatic insects and fish in
a single or limited number of streams, before spraying
and for a protracted period afterwards, closely ob-
serving numbers and condition of survivors,

Mr, Beall asked if data were on hand on salmon
populations returning to the rivers from generations sprayed
earlier, Dr. Kask stated that in general the return runs
from earlier-sprayed generations were declining.

With regard to the possible effect of the 1960
spraying program in New Brunswick on birds,; Dr. Prebble had
written to Mr. B, S. Wright of the Northeastern Wildlife Station
and had been informed that woodcock samples (wings) will be
gathered until early November and then sent to the Patuxent
Wildlife Research Refuge in Maryland for analysis as to age and
sex., Mr. Wright does not expect to have his report completed
before mid-January. In samples from previous years, Mr. Wright
has found appreciably smaller percentages of immature woodcock
in sprayed areas than unsprayed areas. The Northeastern



e b

Wildlife Station had a census crew working on duck populations
in the Portobello area in 1960 but the results were complicated
by extensive drought., Mr. Flieger stated that he had sent two
men by canoe into the Portobello. area shortly after the
spraying operation and many ducklings had been observed.

3b. Spruce budworm, Quebec

Dr. Prebble reported that about 33,000 acres of
budworm-infested forest in the Lake Kedgwick-Lake Mistigougueche
area had been sprayed at % lb, DDT per gallon of spray per acre.
The control was estimated at 90 per cent, Egg populations
were generally low in the sprayed area in the fall of 1960,
bug quite high in adjacent areas that had not been sprayed in
1960, ‘

3¢, Black-headed budworm, British Columbia

The results of the control program are sum-
marized in Appendix IV, Mr. Lejeune concluded that, despite
complications introduced by a generally declining population,
there is evidence that the black-headed budworm can be control-
led by £ 1b. DDT in 1 gallen of spray per acre.

Dr. Prebble and Mr. Lejeune referred to the
difficulty of being certain that spraying operations were
really necessary in black-headed budworm outbreaks, owing to
zhe history of a rather rapid collapse of infestations,

Mr. Richmond referred to extensive timber mortality in the
Salmon River area of Vancouver Island in the mid-1940°s,

that had been attributed to the black-headed budworm, and
believed that the indistry would wish to spray severe infest-
ations rather than run the risk of timber mortality.

Mr. Jackson in reviewing the Department of
Pisheries? assessment studies in the Queen Charlotte Islands
{see Appendix V), stated that the Sachs Creek experimental
spray project was undertaken to pre-assess the effect on fish
and aquatic insects of treating an area with % lbs. DDT per
U, S. gallon (of fuel oil without an emulsifier) per acre.
From pre-assessment studies it was found that:

(1) Caged fish at Station A, downstream of the spray
area and below a floating charcoal baffle, yielded
no6 more than holding mortality, indicating that
‘charcoal baffles have promise as a practical
method of removing DDT from streams within a spray
area,

{ii) Of the fish at Stations B & C in the spray area,
retained in covered and uncovered and stacked live-
boxes, the only significant mortality occurred in
the upper box (0 to 6 inches) of the stacked series
indicating the presence of thin lethal surface
layer on the stream produced by this particular
spray formulation
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(1ii) No dead aquatic insects were observed during or
following the spray operation,

Mr. Jackson stated that before the main “spray
programgwas commenced a field and air reconnaisance of the
area was undertaken., During the operation smoke markers and
other devices were used to mark salmon streams. As a result
of these precautions spraying of salmon streams was kept to

-arminimum. Mr. Jackson added that much credit for the - i

/ avoidarice of fish kill in the Queen Charlotte Islands' budworm

! control project must go to the B, C. Loggers! Association and
the Forest Biology Laboratory personnel,

LS

3d, Saddle-backed looper, British Columbia

A synopsis of the 1960 control operation
covering about 1,800 acres is included in Appendix VI, Mr,
Le jeune reported that unsatisfactory insect kill was recorded
and was attributed to inadequate spray coverage and to late
application in relation to insect development.

Dr., Fettes felt that owing to the heavy canopy
a higher dosage than one gallon per acre may be needed to
penetrate to the lower crown levels where early feeding is
heaviest, Little is known of the concentration of DDT
required to control the saddle-backed looper, but studies by
the Chemical Control Section are planned to compare control
of looper achieved with various concentrations of DDT using
the black-headed budworm as a standard,

Mr, Richmond stated that if higher dosages are
required; the B, C. Loggens® Association would be concerned
with the possibility of injuring fish and would take every
precaution to ensure that airdrift at the time of spraying
would be away from the Kitimat River,

Mr. Jackson stated that there had been very
close co-operation between the B, C. Loggers? Association
and the Fisheries Department in connection with spraying
operations on the West Ccast and they wished such co-operation
to continue. Mr. Richmond stated that the Loggers' Assoc-
iation felt that its efforts in establishing good relations
might be jeapordized by unapproved forest spraying operations
carried out by private individuals or municipalities and
hoped that some regulatory control might be exercised
through the B. C. Forest Service. Dr. Kask made the suggestion
that such difficulties could be overcome if the Federal
Government took responsibility for carrying out forest
spraying operations, due consideration being given to the
varicus resource interests. Dr.Prebble doubted whether this
would be feasible owing to limitations on the Federal Govern-
r ment in letting contracts for roads, alrstrips, hiring of
{ aircraft, and purchasing of materials without tendering,
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and this would be difficult where time was limited., Mr.Beall
felt that responsibility rested with the Provincial Govern-
ments which controlled the forest resources. Mr. Richmond
felt that the local industry and the Provincial Government
could work out appropriate arrangements for collaboration
with the fisheries interests, the Fcrest Biology Division
being responsible for assessing hazard and making recommend-
ations for control operations,

Review of Experimental Spraying Projects, 1960

ha. Experiments with Bacillus Thuringiensis against forest
insects

Referring to trials carried out against the
spruce budworm in New Brunswick (Appendix VII) Dr. Prebble
noted that rather disappointing results were obtained in 1960,
evidently owing to inadequate deposits of the Thuricide on
the budworm-infested trees.

Regarding the trials in British Columbia
{Appendix VIII) Mr. Lejeune reported somewhat more encour-
aging results, although he stressed that quantitative data
were difficult to obtain owing to decline of the black-headed
budworm populations, The spray formulations had been improved
before the British Columbia trials and it appeared that
dosages within the range of practicability for aerial spray-
ing might be effective against the black-headed budworm,

Dr, Prebble noted that Dr. Fisher of the
Bioferm Corporation was seeking further improvement .in
Thuricide formulations and that the Forest Biology Division
hoped to be able to carry out additional studies in 1961,
Mr. Richmond stated that the B, C. Loggers' Association
was very interested in the trials with Bacillus thuringiensis
and would be glad to support additional experimental studies,

4b, Experiments with Bacillus thuringiensis and small
mammals :

Mr., Mair reported that laboratory tests of
the toxicity of Thuricide to white mice, rats and guinea pigs
had been conducted in 1960 at Ottawa University., It was
concluded that Thuricide was not toxic to the mammals exposed,

Mr. Jackson stated that the results of bio-
assay tests carried out on coho salmon fry at the Nanaimo
Biological Station had established that the Thuricide pre-
paration had been demonstrated to be toxic to fish, but much
less so than DDT. Median tolerance limits of DDTa&Thuricide=
0il preparation were estimated at(0.08 mg/L and 50 mg/L
respectively (see Appendix IX). /No mortality attributable
to Thuricide was found in caged/fish experimentally exposed
in the Queen Charlotte Islands,

N
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Le, Aerial disgersal of virus suspensions against the
Swaine sawfly in Quebec

Dr. Prebble stated that virus suspensions
applied from aircraft in Quebec had been found to be very
effective against the sawfly. The virus was applied in o0il-
water suspensions, or as water suspensions with latex and
blood plasma, polyhedral bodies being at a concentration of
1l million per cc. The oil suspensions provided most satis-
factory, good control having been achieved in parts of the
forest where recorded dosage on deposit cards was as low
as 1/100 gallon per acre,

- 4d, Aerial dispersal of insecticides to prevent ambrosia
beetle damage in log booms, British Columbia

Mr, Richmond stated that prior to recent
development of application of benzene hexachloride by
helicopter, spraying had been done by hand - a slow and
costly operation, In 1960, 30 million board feet of logs
had been sprayed at the rate of 10 lbs., of gamma isomer BHC
per 10 gallons of spray per acre of boomed logs. The cost
was approximately 174¢ per 1,000 board feet., Ambrosia beetle
attach had been prevented,

Mr. Jackson stated that injury to fish had
been confined to the upper water levels under the log booms
and had not extended to fish caged a short distance away
from the booms., He also stated that results of experiments
in 1960 might allow the Department of Fisheries to relax
limitations on log-boom-spraying except in places where
fish are expected to be abundant, e.g. in river estuaries
at time of Jjuvenile downstream migration, or the outlets of
lakes at the same period. Mr., Richmond noted that the
Department of Fisheries has recommended that spraying of
log booms in lakes and rivers be completed before mid-April
to avoid damage to salmon fry, necessitating speedy applic-
aticn which is now possible through the use of helicopters,

Forecast of aerial spray projects in 1961

' The information available at the time of the
meeting is summarized in Appendix X,

Mr. Flieger noted that plans for spraying
operations in New Brunswick in 1961 would not be formulated
until about mid-November when Forest Protection Limited would
be giving further study to the status of the infestation in
New Brunswick, Dr. Prebble undertook to write to Mr. Brown
of the Department of Lands and Mines for a statement of
plans as soon as possible after mid-November.

Dr. Kask said that he considered it important
to know, particularly for New Brunswick, whether DDT spraying



/.
- 10 -

is likely to be carried out on an annual basis., This know-
ledge is necessary both to the Department of Fisheries and
the Fisheries Research Board for planning and financing of
assessment programs, Dr. Logie noted that in a recent report
from the Fredericton Laboratory there was a reference to the
possibility that the 1960 decade might tend to be dryer and
more favourable for budworm population increase than the
1950 decade. Dr. Prebble pointed out that there was no
certainty that this would necessarily happen. Mr. Flieger
remarked that present methods of predicting future infest-
ations did not permit spraying plans to be made even a full
year in advance,

In response to a query from Dr. Kask,
Dr. Prebble stated that forest spraying operations could not
be equated on current annual timber production alone.

- Timber would normally be harvested each year from possibly

one or two per cent of the infested area but nevertheless

it is vitally important to prevent destruction of trees over
huge areas in order that continuous timber production may be
possible, If huge areas were permitted to be killed the fire
hazard would be extreme and the next tree generation would
again present huge areas of even-aged forest becoming highly
susceptible more or less simultaneously.

Dr. Logie stated that continued spraying of
large areas in New Brunswick could profoundly influence
management of Atlantic salmon and although the results of
spraying might not be reflected immediately, continuous
spraying would probably.-cause ultimate reduction of pop-
ulations of adult salmon., He considered that studies should
be undertaken to determine the e ffect of spraying on the
reduction of salmon .stocks, Dr., Kask stated that if spraying
had to be carried out he would appeal for it to be done as
carefully as possible, It is not a question of "fish versus
trees™ but the question of employing all possible expedients
to preserve two valuable resources,

In response to a query from Mr. Mair, Dr.
Fettes, Dr. Prebble and Mr, Flieger brought out that in the
matter of concentration and dosage of insecticide, a com-
promise was required as to flying costs and degree of
control to be expected,

In closing the meeting, Dr. Prebble drew
attention to the fact that the Committee?s function is
advisory to the several Federal Government Departments
involved. The Interdepartmental Committee would meet in the

. near future to study the available data in greater detail

and would prepare its recommendations. Negotiations regarding
the operations to be conducted in New Brunswick in 1961 would
be initiated by the Department of Fisheries directly with

the New Brunswick Department of Lands and Mines,



APPENRIX I

PRELIMINARY STATEMENT ON COMPARISON OF
TWO CONCENTRATICNS OF DDT SPRAY USED
AGAINST THE SPRUCE BUDWORM IN NEW BRUNSWICK IN 1960

D, G, Mott, Forest Biology Laboratory, Fredericton
Jo. J. Fettes, Chemical Control Section, Forest Biology Division, Ottawa

Experiments by the Chemical Control Section, Forest Biology Division,
in 1958 and 1959 indicated that a reduction in DDT concentration from 12,5% at
1/2 gallon per acre (the spray econcentration and dosage used in New Brunswick
Spruce budworm aerial spraying operations since 1953) to ,25% at 1/2 gallon per
acre could effect acceptable control of budworm larval populations, providing
10 or more drops of spray were deposited per square centimeter., Studies by
Fisheries Research Board suggested that the lower concentration would reduce
damage to fish and other aquatic fauna., A decision to test the two spray con-
centrations operationally in 1960 permitted an assessment of their relative
effects on a large scale; a third spray dosage, 6,25% DDT at 3/i gallon per
acre was also employed, and its effectiveness was also assessed,

Two largely independent assessments of the effectiveness of the two
Spray concentrations were made. Study "AM was conducted by the Chemical Contrel
Section and was mainly an assessment of larval mortality in relation to spray
deposit, using line plots in selected areas, Study "B" was conducted by the
Forest Biology Laboratory, Fredericton., Point plots were used to assess larval
mortality in relation to spray deposit, and in addition resultant changes in
pupal and egg populations throughout the whole spray area, Both studies were
also designed to compare the effectiveness of the two aircraft types, Stearman
and Avenger, Integrated studies of fish and other aquatic fauna were carried
out by the Canada Department of Fisheries, Halifax, and the Fisheries Research
Board, St, Andrews; they will be reported separately by these agencies,

It should.be pointed out that the broad conelusions drawn in this
statement are based on a preliminary analysis of data only, While it is doubted
that more complete analysis of the large body of data collected in 1960 can
materially affect these conclusions, it may be expected to reveal information
of interest on a number of facets of the 1960 operation and perhaps explain some
of the inconsistencies recorded,

Spray Deposit and Larval Mortality

Table 1 and Figs, 1, 2 and 3 summarize the important findings from
studies "A" and "B", Capeful assessment of spray deposit cards has shown that
only 32% of the area studied received deposits of 10 droplets or more per square
centimeter; 687 received less than 10 and 48% received less than 5, At deposits
below 10 droplets per square centimeter larval mortality was less with low than
with high concentration, while at deposits of 10 droplets or more there was
little difference. Generally, higher larval mortality was demonstrated with
increasing droplet density, Throughout the whole area studied the combined
studies revealed a 7% difference in larval mortality between spray concentrations,
in favour of the high concentration, It should be noted, however, that this
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difference is largely the result of a 14% difference in mortalities between
the two spray concentrations at the lowest droplet density range, which
represented roughly half the total area, It seems clear that where about

10 or more droplets per square centimeter of spray were deposited there was
little difference in the performance of the two spray concentrations, An
important difference between the results measured on the operation of 1960 and
earlier experimental results is that mortalities in the 1960 operation were
higher at deposits of less than 10 droplets per square centimeter than was
experienced in experimental sprayings,

It is of interest to note that in the entire area studied, hased on
the analysis of about 1,000 spray deposit cards, the average droplet density
was between 7 and 9,5 droplets per square centimeter, in spite of the fact that
48% of the area received depesits of less than 5 droplets per square centimeter,

The higher dosage rate of 3/4 gallon per acre of low concentration
spray should have resulted in higher droplet density, higher gallons per acre
deposited on the ground, and greater larval mortality than the 1/2 gallon per
acre dosage rate of the same spray, No consistent differences were, however,
apparent in the plots sprayed at this concentration, The area that received
the dosage of 3/4 gallon per acre of low concentration spray is included in
the summaries given above as part of the low concentration area.

Comparison of spray deposit and larval mortality figures in the areas
sprayed by the two aircraft types showed that differences in droplet density
were small and not consistent in the two studies, and that resultant larval
mortality was very similar with the two aircraft, perhaps slightly in favour
of the Stearman (Table 2).

Mortality at Pupal Stage

Table 3 summarizes the results of the pupal survey conducted in
Study "B", A consistent effect of population density on the control obtained,
8s measured at the pupal stage, is revealed; lower control was effected at the
lower population levels, Over the entire sprayed area there was a difference
in control between the two spray concentrations at the pupal stage of about
10% in favour of high concentration, This difference is comparable to the 7%
difference observed in larval mortality (Table 1), ‘

Pupal cownts in areas of high population density sprayed with Avenger
aircraft at 3/4 gallon per acre of low concentration spray, indicated better
control than comparable areas sprayed at 1/2 gallon per acre (83% vs, 72.6% -
Table 3), These results are not consistent with those reported above for spray
deposit density and larval mortality for the two spray dosages,

Pupal surveys conducted in the areas sprayed by the two aireraft types
suggest that control was better with the Avenger when high concentration spray
was applied, but better with the Stearman when low concentration spray was
applied, at equivalent population densities, These results are at present
inexplicible, However, combining areas sprayed with both concentration sprays,
results indicate a slight advantage to the Stearman,
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Eggz Population Sampli

The results of the extensive €gg mass survey conducted im Study "B!
are summarized in Table 4 in such a way as to facilitate comparison of egg maew
populations throughout the Province in 1960. with egg mass populations at the
same locations in 1959, both within and without the area sprayed in 1960, 1In
those parts of southern and eastern New Brunswick that were not sprayed in 1960,
egg mass populations in 1960 were approximately 1,9 times those of 1959, Within
the sprayed area as a whole they were reduced in 1960 to 0,78 of 1959 populations,
This represents a reduction of 59% due to spraying, However, within the area
treated with low concentration spray at the 1/2 gallon per acre dosage, egg mass
populations in 1960 were 1,30 times those of 1959, while in the area treated with
low concentration spray at 3/4 gallon per acre they were reduced to 0,49 of
1959 populations, and in the area treated with high concentration spray they were
reduced to 0.61 of 1959 populations, These represent reductions due to spraying
of 32%, 74% and 8%, respectively, Although the difference in this measure of
the effect of the two Spray concentrations appears to be large in comparison
with those suggested by the larval mortality studies and the pupal surveys, long-
term population studies on the spruce budworm reveal that small differences in
larval and pupal populations often have a disproportionately large effeect on the
resulting egg populations, The magnitude of the above differences is not
inconsistent with earlier experience,

Protection of Foliage

No clear differences between the two spray concentrations or between
the two aircraft types were apparent in 1960 in protection given to balsam fir
foliage over the whole area sprayed, It must be remembered that spraying in
1960 was purposely delayed to a time when good protection of foliage could net
be expected,

Summary

There is an indication in all of the studies that the high concentration
spray did result in a somewhat higher level of insect control than the low con-
centration spray, It seems clear that where a good deposit of spray was achieved
(about 10 droplets or more per square centimeter) the low concentration spray
was as effective in killing budworm larvae as the high concentration spray, It
also seems clear that spray deposits of this kind were achieved over only about
one-third of the operation. On the other hand, nearly one-half of the operational
area received deposits of less than 5 droplets per square centimeter and control
was lower, especially at the low spray concentration, It is suggested therefore
thet continued effort be made in future operations to improve the distribution of
spray droplets reaching the ground,

The principal aim of aerial spraying against the spruce budworm in
New Brunswick has been, except in 1960, the protection of balsam fir foliage
and thus the prevention of tree mortality, The timing of the 1960 operation was
purposely delayed, however, and generally little foliage protection was obtained,
It should be pointed out, therefore, that the relative effectiveness of the two
spray concentrations in protecting balsam fir feliage could not be adequately
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assessed in the 1960 operation. It is suggested, therefore, that consideratien
should be given to comparing the two spray concentrations again under operational
conditions designed to effect greatest possible protection of foliage. An

earlier report from the Forest Biology Laboratory (Sept, 9/60) has already pointed
out that any spray operation in 1961 should return to early timing of spraying
over most of the area in order to protect 196l foliage production and prevent

tree mortality,

Comparisons made of the relative effectiveness of the low concentration
spray applied at 3/4 gallon per acre and the same concentration applied at
1/2 gallon per acre were not entirely consistent, In the studies designed for
a direct measurement of larval mortality, no advantage of the 3/4 gallon per
acre dosage was established, However, in the more extensive studies comparing
pupal population levels and egg population trends there is evidence that the
3/4 gallon per acre dosage yielded better comtrol than the 1/2 gallon per acre
dossge,

Comparisons of the two aireraft types were somewhat inconsistent, but
suggest a slight advantage in favour of the Stearman,

Statement prepared for Meeting of the Directors
Forest Protection Limited, October 20, 1960,



Table 1, Summary of Larval Mortality Data, Showing Effect of
Droplet Density and Concentration of Insecticide,

Number Percentage Average mortality due to treatment .
of drops of 12.5 per cent DDT +25 _per cent DDT
p locations Combined  Combined
PE 84, O p i) studies Study "A" Study "B (Weighted) (Weighted) Study “A" Study "Bn

0~-5 48 68 75 72 58 50 66

5-10 20 96 99 97 88 85 91

10+ .32 95 82 91 95 97 91
Average weighted by percentage of locations: = g3 76

Table 2, Comparison of Spray Deposit and Degree of Larval
Control Obtained with Stearman and Avenger Aircraft,

Percentage
Drops/cm, 2
Study ngn P / g control

npn npi

Stearman 10.3 6,7 86 87
Avenger 8,9 ‘ 7.8 8l 81




Table 3, Summary of Pupal Survey Data,
-Cencentration, Aircraft Type and Population Level on

Percentage Control.

Showing Effect of Spray

Spray Population level No, No,
concen-  Aircraft (1959 egg masses/ ngiger of of Percintige
tration 100 sq, ft,.) B3L./8CTC  noints pupae  contro
High Stearman Iow Up to 174 1/2 29 . 1.872 ' 29,3
n n Med, 175'399 1/2 l+3 . 3. 305 660 5
i " High 400 & over 1/2 52 1,332 92.4
High Avenner Low 1/2 28. 1,608 3%9.3
n n Med. 1/2 38 . 2.11;1 7813
n t High 1/2 46 1,087 93.8
Low Stearman Low 1/2 27 1,529 42,3
n n Med, 1/2 40 1,651 83.3
L n High 1/2 - - -
Low Avenger Low 1/2 38 2.465 6.9
n n Med, 1/2 23 2,816 .5
n n High 1/2 38 he 77‘& 72, 3
High 3/k 31 2,957 83,0
Unsprayed Low 181 2,648
Med . 22 9. 870
Ne. Percentage
points Observed Expected control
All areas High conecentration 236 1,873 11,271 83.4
All areas Low concentration 192 2,735 10,140 73,0




Table 4, Ratio between Egg Masses per 100 Square Feet of Foliage
in 1960 and in 1959, in Various Outbreak Sectors and
Treatments,
No Per cent
Area of Eggs Eggs 60 reduction
points 1959 1960 Ratio 59 due to
Spraying
Northern 296 8,03 T4 0,93
Southern Lightly Infested 123 11,79 24,20 2,05
East Coast 73 121.7 217.0 1,78
Check Areas 20 255.5 484,1 3.90
Avenger Sprayed 170 27,7 179.4 0.79 58
Stearman Sprayed 110 195.4 147.2 0.75 .61
Low Concentration Sprayed (1/2 ga1,) 9%  162,0 211,0 1,30 32
Low Concentration Sprayed (3/4 gal,) 32 236.0 116,0 0,49 T4
High Concentration Sprayed 154 249.5 152.4 0,61 68
Entire Sprayed Area 280 215,0 166,8 0,78 59

Per cent Reduction due to Treatment = Le90 = Observed ratio

- 1,90
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APPENDIX II

SUMMARY OF DATA FROM STUDY "A", CHEMICAL CONTROL
SECTION, COMPARING CONTROL OF THE SPRUCE BUDWORM
EFFECTED BY TWO CONCENTRATIONS OF DDT.

(NEW BRUNSWICK, 1960)

6% DDT (% strength) % gal./mcre (Plot 1, Stewart Bk, Stearmen a/c
3

LINE A
Line (1) No. 2 Approxe. Expécte?z) Observed
Section Stations Drops/om GPA'. Demnsity Density % Control
1 2 20,3 0.1 0.146 .013 gl
2 7 0.4 0.02 0,038 013 66
3 28 18.8 24 0.081 . 004 95
Line Total 37 15.4 22 0.074 . 006 92
LINE B
Line Total 40 15.2 .22 0.164 0014 99,8
Plot Total 77 15.1 .22 0.119 .005 96

62% DDT (% strength) % gal./acre (Plot 4, Muzroll Bk, Grumman a/c)

LINE A
Line No. Approx. Expeoted Observed
Section Stations Drops/bm? GPA Density Density % Control

1 6 20.0 0.28 0.133 0.011 92

2 18 7.1 0.12 0.135 0.017 87

3 4 2.3 0.08 0.154 0,045 71

4 6 10.7 0.13 0.142 0.0005 99.6

5 5 0.5 tr. 0.142 0.110 22
Line total 39 8.3 0.12 0.142 0.029 80
LINE B

1 24 T.4 0.19 0.182 '0.028 83

2 4 0.4 tr. 0.132 0.051 61

3 2 20.4 0.3 0.284 0.011 96
Line Total 30 7.3 0.17 0.168 . 0,030 82
Plot Total 69 7.8 0.15 0.155 0,030 81

<1)Consecutive sections along one-mile lines (A and B) with similar droplet
densities, yielding averages shown in third colum. Sempling stations at
2=chain intervals.

(2) : . o
Expeocted density is based on pre-spray population density and rate of decline
observed during same period in unsprayed areas.



6% DDT (% strength) 3 gal./acre (Plot 5, Big Hole Bk, Grumman a/c)

LINE A

“ine No. 2 Approx. Expected Observed

‘section Stations Dropq/bm GPA Density Density % Control
1 22 2,5 0.01 0.111 0.070 37
2 6 23.4 0.22 0.134 0,007 95
3 2 0.8 0.01 0.137 0.123 10

Line Total 30 6.6 0.056 0.117 0.060 49

LINE B
1 9 2.4 0.10 0.133 0,057 57
2 3 14.4 0.32 0.153 0.000 100
3 14 2.5 0.09 0.128 0.046 64
4 15 22.1 0.22 0.121 0.004 97

Line Total 41 9.8 0.16 0.132 0.033 75

Plot Total T1 7.9 0.10 0.125 0.047 62

123% DDT (full stremgth) & gal./acre (Plot 3, Cross Ck, Stearman a/c)

LINE A

Line No. 2 Approx. Expeoted Observed

Section Stations Drops/cm GPA Density Density % Control
1 8 12,7 0.27 0.136 - 0,011 g2
2 25 1.0 tre 0.144 0.080 44
3 8 6.7 0.35 0,103 0.006 94

Line Total 41 4.4 0.12 0.135 . 0,062 61

LINE B
1 9 1.0 0.03 0.097 0.034 65
2 24 9.9 0.39 0.133 0.004 97
3 T 2.9 0.26 0.164 0,018 89

Line Total 40 6.6 0.29 - 0.130 0.013 80

Plot Totel 81 5.5 0.21 +0.133 0.033 76

W
122% DDT (full strength) 1 gal./acre (Plot 2, Tay R., Grumman 8/0)

LINE A

Line Noo _ 4 Approx. Expsoted  Observed .

Section Statiomns Drops/om® GPA Density Density % Control
1 3 24.4 tr. 0.261 0.000 100
2 6 2.8 tr.. 0.2956 0.089 80
3 21 20.1 0.13 0.129’ 0.006 95
4 4 0.4 tr. - 0,086 0,029 66
5 7 13.7 0.20 0.109 0.007 94

Line Total 41 14,8 0.10 0.161 0.016 90

LINE B
1 1l 21.7 tr. 0.373 0.000 100
2 12 1.3 tr. 0.164 0.065 86
3 5 18.2 0.20 0.199 0.002 99
4 18 . 8.l 0.02 0.222 0.025 89
5 3 9.3 0.53 0.123 0.000 100
6 2 1.3 0.05 0.144 0.016 87

Tine Total 41 5.2 0.12 0,195 0.028 82

TIot Total 82 10.0 0.11 0.178 0,022 86
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C.J. Kerswill (Fisheries Research Board);
B ' - - June 1l=-11
Three students provided by the N.B. Government;
June-dJuly

Studies of aquatic invertebrates by Surber sampling and small
stationary weirs: ce

F.P. Ide (under F.R.B., contract); May 24=-June 21
R.H. Peterson (F.R.B. student assistant); May-August

Observations on native trout in streams before and after
spraying:

J.W. Saunders (Fisheries Research Board); June 1l-11
Autumn seining assessment of young fish populations:

Regular F.R.B., seining crews under supervision of
P.F. Elson

The Department of Fisheries provided the experimental young
hatchery fish for the holding cages, materials for the cages, and
two vehicles for daily transpértation of the field staff. The
cages were constructed by Fisheries Research Board staff at
Chatham, N. B., under supervision of E, J. Schofield,

In October 1960 five samples of 100 salmen parr were
collected by electro-seining under P, F, Elson's supervision in
full-strength, half-strength areas and unsprayed control areas,
taken to St. Andrews and placed in tanks to compare the extent of
delayed mortality that may be related to DDT intake. Preliminary
results indicate greater autumn mortality among fish from full-
strength sprayed streams,

The main sites for observations on caged fish specimens
and for aguatic insect sampling are mapped in Figure 1, in relation
to the 1960 spray areas as planned but not necessarily as sprayed,

Observations on caged young salmon and trout

On May 25 and 26, hatchery-produced young salmon and trout
in lots of 50 and 100 were placed in cages at five places in the
spray area and in the Sevogle River, Miramichi watershed, outside
the spray area., (Figure 1). The sites were selected to provide
a comparison among areas t¢ be sprayed with full-strength insect-
icide {Cross Creek at two points), three-quarter strength (Big s
Hole Brook) and half-strerigth (Stewart Brook and Muzroll Brook).

No attempt was made to use, two stations within each strength type
to compare results of sprayihg by different kinds of aircraft
as was necessary for the budworm studies,

Behaviour and survival of the fish were observed on daily
visits until mid July. The data for salmon parr, trout fingerlings
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and salmon fry up to June 25 are summarized in Tables I, II and III,
Data on trout fry cannot be tabulated conveniently because of
irregular survival of the control, likely related to the early

stage of development when transported from the distant hatchery,
Cumulative daily mortalities of salmon fry and salmon parr up to
July 15 are plotted in Figure 2, with spray dates shown by arrows,
Areas under the curves are blocked in to permit comparison of
cumulative mortalities up to June 25 for salmon fry and up to

June 18 for salmon parr. Both fry and parr showed erratic swim-
ming movements several days in advance of death as is typical of
DDT poisoning, but these effects occurred later in fry than in parr,

By June 18, 8 days or longer after spraying first occurred,
thére were considerable differences in survival among the various
lots of salmon parr and trcut fisherlings, with mihimum mortalities
in the controls (Tables I, II, and Figure 2}. Differences among
survival of salmon fry were apparent one week later, by June 25
{Table XII and Figure 2). Apparently the Stewart Brook watershed
received much heavier DDT application than planned, and possibly
full strength. The Stewart Brook mortalities by June 25 (88%, 40%,
96%), considering mortalities elsewhere in similar lets of fish,
bear this out. Mortalities in the single remaining half-strength
check area, Muzroll Brook, were consistently among the lowest of
all by June 25 (47%, 22%, 26%). Big Hole Brook mortalities of
salmon parr fell between the maximum at Cross Creek and the minimum
at Muzroll Brock, as expected, but the Big Hole Brook trout
fingerlings and salmon fry mortalities were less than expected,
Some of these apparent inconsistencies may be explainable when
water analyses for DDT have been completed by the Department of
Agriculture,

It may be concluded that short-term survival after DDT
spraying was considerably better in areas receiving reduced
concentration than in full-strength areas. The data for salmon fry
and salmon parr as shown in Figure 2, allowing for the inconsist-
encies in spraying that are inherent in full-scale commercial type
operations, support the conclusion as well as could bé expected.
The unplotted trout fingerling data of Table II are similarly good,

"'Possibly the unexpectedly longer survival of fry than parr
in 1960 may be related to the fact that they were still in the
sac-fry stage when transferred to the cages and less advanced than
in the 1959 tests. It is suspected that feeding of caged fish
on poisoned drifting or bottom material may contribute more to-
short-term mortality than mere exposure t6 DDT suspended in water,
Young caged salmonoids, particularly early fry, may escape a
lethal dose by not feeding, and possibly through remaining close
to the floor of the cages where the supporting framework may pro-
vide protection against DDT drifting with the current. It has
not yet been possible to undertake research that might provide
an answer to this and other similarly important questions,

C. J, Kerswill, H., Edwards,
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Observations on aquatic insects

Before spraying occurred in 1960, a series of five samples
of bottom organisms was taken at each of the eight stations shown
in Figure 1, using a foot-square Surber sampler., The pre-spray
samples were taken as close to actual spraying date as possible,
and postponement of scheduled spraying from May 31 to June 5,
through unfavourable weather, necessitated additional pre-spray
sampling. In addition, small 12 inch by 15 inch weirs of 25-mesh
bronze cloth were staked out three per station and scraped clean
daily before spraying, then collected daily for drifting organisms
and detritus after spraying,

The collected organisms, preserved in alcohol, have been
identified, counted, and their voiume measured by displacement,
The complex tables of data are unsuitable for this report, but
four rows of the 20-row table showing results of analyses of
125 Surber samples are given in abbreviated form in Table IV for
illustration,

It was found that reductions in the invertebrate fauna
that could seriously affect the diets of young salmon and trout
occurred in all sprayed areas regardless of the concentration of
insecticide used. In the control stream there was no evidence of
similar reduction during the same period, and increases usually
occurred through hatching. The severity of the kili of organisms
seemed to relate to the distance dowmstream of the sampling stations
and to higher water temperatures, rather than to the strength
of spray applied from the air. Reductions in fauna between pre-
and post-spray samples ranged from 97% to as low as 6%, Some of
the stations on streams in the half-strength area, notably those
far downstream,; showec a greater reduction than stations in full-
strength areas, particularly those higher up near the source. These
points are brought out by Table V, showing percentage reduction
in total numbers of organisms in pre-spray and post-spray samples.

F, P, Ide

Observations on effects of DDT on trout and other populations in
small streams

Operation of a fyke net on two small streams in the Mir-
amichi area, Stewart Brook and upper Cross Creek, revealed a small
downstream movement of trout following (within 12 hours) aerial
spraying of DDT. There was also a prominent downstream movement
of crayfish (Cambarus bartonii). Salmon, eels, dace and chub,
although present in the streams, did not move downstream in
number after the spraying.

On one occasion a schonl of trout in a pool of upper
Cross Creek was under observation when the spray was released about
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100 yards upstream, When the -spray entered the pool the school
immedidtely broke up. However, the following day the school

was back in its original position in the pool, It would appear
that the trout avoided the o0il slick., Two months later; on
August 10, C. J. Kerswill observed a larger school of trout here,
apparently in good condition,

Jo W, Saunders

Observations on relation between strength of DDT spray and remaining
populations of young salmon

(a} Early mortality. There appears to be a direct relationship
between strength of spray applied and the numbers of young salmon
found by electroseirning census in late summer (Table VI). With
full-strength spray, underyearlings are almost eliminated in the
year of spraying; half-strength spray is followed by about one
third to one half a normal population of underyearlings. Older
parr also appear to have experienced better survival with lighter
spray, best shown by the Caine survival rate of over 90% from
1959 small parr to 1960 large parr. In the upper Southwest
Miramichi ample young salmon of all ages appear to have survived
for the first summer following half-strength spraying. This forms
a decided contrast with the low survival in the similar upper
Northwest Miramichi following full strength spraying in 1954,

{(b) Delayed mortality. There is another side to the after-effects
of spraying. A1t wilil be noted from Table VI that the surviving
fish in sprayed areas tend to be relatively thin, i.e., have a
low coendition factor, This in turn has been observed to be
accompanied by additional mortality as the water approaches
freezing temperatures in the autumn., Such mortality has been ob-
served in every stream subjected to full-strength spraying for
which records have been sought, but not in other streams.

On October 5, 1960, intensive electroseining in the full-
strength sprayed Nashwaak showed parr present at a rate of about
2,7 per 100 sq, yd. At the same time 13 dead parr were recovered
by merely walking along 200 yards of stream, The dead parr were
extremely thin and the live parr also were noticeably thinner than
irn late summer, While no precise figures are available it is
thought that one third to one hélf or mére of the summer population
(9.0 per 100 sq. yd.) would be subject to such autuizn mortality,

On October 6 intensive electroseining in the half-strength
sprayed Cains indicated parr were noticeably less abundant than in
early September. No dead parr were observed in the river.

In summary, there seems to be grounds for believing that
(1) full-strength DDT spray drastically reduces crops of young
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salmon; (2) half-strength spray has much léss harmful effects and
aboiit half the population may survive immediate 111 effects. Whether
or not such improvement will extend beyond the first post-spray
winter remains to be seen. '

P, F., Elson

Summary of 1960 results

T Caged young hatchery-produced Atlantic salmon and brook

" trout held in streams sprayed in June 1960 with different concen-
trations of DDT-in-o0il insecticide suffered moderate to heavy
mortality within two weeks of spraying by comparison with similar
controls held in an unsprayed stream, Mortality among samples held
in areas receiving half-strength applications {4 lb, DDT per acre)
were generally less than in full-strength areas (% lb, DDT per acre),

2, Aquatic invertebrates that are the main food of young
salmonid fishes were seriously reduced in numbers in both half-

. atrength and full-strength areas, greater reduction occurring with
increasing distance from the sources of streams entirely sprayed.
Preliminary analysis of pre-spray and post-spray bottom sampling
data indicates that around 90% reduction in numbers of organisms,
related to spraying, may occur with either half-strength or full-
strength applications,

3. Free-living native trout appeared to avoid the oil slick 7’yj>,ﬂx

immediately after full-strength spraying over a small brook, The e

school broke up but by the next day had reformed. A still larger Apvﬁ*“,

school was observed at the same place two months later, i”%ﬁ,u ?
. e

Lo Electroseining assessment in August 1960 of native young A

salmon populations in sprayed and unsprayed streams of central

New Brunswick showed serious reductions in numbers and condition

of fish in sprayed areas. BEffects were less severe in areas

that had received half-strength application than in full-strength

areas. It remains to be seen whether or not such improvement

lasts beyond the first post-spray winter.

Suggestions re future programs

If respraying of the same area in central New Brunswick
occurs in 1961, it will likely be desirable to carry out similar
checking of effects on fishds to those undertaken in 1960, If
as suggested by forest biocldgists somewhat earlier spraying,
mainly to control defoliation, is planned, it may be possible,
_depending on weather conditions, to follow the effects of more
uniform spray application than in 1960 and get better data on
inmediate mortality using caged fish., It will be necessary to
repeat the electroseining assessment of young salmon populations
regardless of the 1961 spray program, and this would be handi-
capped by further spraying of the same areas in 1961; however,
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repetition of the same strengths on areas as in 1960, or respraying
at lower concentration than before, should provide a better chance
of useful information than respraying half-strength areas with

full strength,

Because of the extent of variability of effects of spray-
ing on aquatic invertebrates within individual streams in 1960, it
is recommended that in future this phase of the studies be re-
stricted to two streams about 20 miles in length, and that the
effects of spraying at different concentrations be determined
by sampling at a series of stations scattered from source to
mouth on each strean,

‘ Although the fisheries part of the investigation in 1961
will likely have to be undertaken again largely by diversion of
existing Fisheries Research Board and Department of Fisheries staff
from other projects, it is suggested that serious consideration
be given to setting up a suitable group whose main responsibility
would be investigation and management of insecticide spraying as
an important long-term phase of stream pollution. The best
available information shows that spraying of insecticides to con=-
trol spruce budworm or other pests will be a continuing fisheries
problem into the indefinite future.

If suitable staff and facilities were available for long-
term DDT studies with fish, it would be desirable to arrange
experimental sprayings of selected watersheds regardless of the
level of budworm infestation. This would permit evaluation of
various protective measures, e.g. spraying only in alternate
yearg or at greater intervals, exemption of spraying within
different distances of streams of various size, addition of
materials to the insecticide or streams to increase alkalinity or
turbidity. Concurrent laboratory studies would be desirable to
indicate the sensitivity of different kinds and sizes of fish
exposed to various mixtures, how fish get a lethal does under a
variety of conditioms, the effects of diverse treatments on the
ability of fish to withstand stress, and solutions to many similar
problems of great practical importance.

C. J, Kerswill,
October 18, 1960

(Based on repcrts by several authors
as shown, and discussion with
fisheries and forestry personnel,)
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Tab.e I. Caged salmon parr mortalities, 1960 DDT sprayin
, iﬁ% parr, 3"-3%" long placed in cages May 25-26, 1960

Proposed spray Percent mortalities by weeks ending
concentration May Jun June June June
Site (not actual) 28 L 11 18 25

Cross Creek (upper) 1/2 1b/acre 14 Lk 82 88

3
Cross Creek Sta. 1/2 lb/acre 0 10 15 2l 30
Big Hole Brook 3/8 1lb/acre 0 1 9 54 61
Stewart Brook 1/1 lb/acre 0 1 5 74 88
Muzroll Brook 1/1 lb/acre 0 11 18 38 47
Control (N.W.M.) —— 0 5 12 17 22

Caged trout fingerling mortalities, 1960 DDT sprayin
50 fingerlings, 3 " long, placed in cages May. 25-

Table IIX.

; 1960

Proposéd spray Percent mortalities by weeks endin
Site concentration May June June June June

(not actual) 28 L 11 18 25
Cross Creck (upper) 1/2 lb/acre 0 0 22 L2 57
Cross Creek Sta. 1/2 lb/acre 0 2 22 NN 54
Big Hole Brook 3/8 1b/acre 0 0 2 14 14
Stewart Brook 1/4 lb/acre 2 2 2 26 40
Muzroll Brook 1/4 lb/acre 0 6 10 11 22
Control o
Table III. Caged salmon fry mortalities, 1960 DDT sprayin
100 fry, 1i" long, placed in cages May. 25-20,.1960.. ..... ...
. Proposed spray FPercent mortalities by weeks endin
Site concentratgon May June June June June
(not actual) 28 L 11 18 25
Cross Creek {upper) 1/2 lb/acre 0 5 5 19 85
Cross Creek Sta. 172 1b/acre 1 L 12 28 61
Big Hole Brook 3/8 lb/acre 6 11 14 15 22
Stewart Brook 1/4 lb/acre 2 2 21 53 96
Muzroll Brook 1/4 1b/acre 0 7 7 20 26
Control e 0 0 0 2 5
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Table IV, Analysis of'125 bottom samples before and after 1960 DDT spraying,
, showing numbers qccurring in 5 Surber samples ‘

Control Stewart Bk. Muzroll Bk, Big Hole Bk, Cross Creek

Upper Lower Upper Mid Lower
Ephemeroptera 145-329 78-21  49-42  898-19  186-75 99-32  175-151  266-13
{(Mayflies)
Trichoptera 143-180 7-0 6-3 191-10 5-4 3=7 25-29 24-2
(Caddisflies) - . : -

Total number all  820-1092  93-34  70-66 1470-46 226-142 154-70 232-211  339-17
organisms o
Percent reduction 0 63 6 97 87 55 9 95

Table V. Effects of spray on the fauna of the streams by a comparison of immediate
pre-spray and post-spray numbers listed in diminishing order ¢f effect.

Distance

Percentage Spray downstream
reduction strength Thermal from source
pre=-post spray category character in miles

Muzroll Brook No. 1 97 half warm 25
Cross Creek No. 1 95 full warm 18
Taxis River 87 half warm 18
Stewart Brook 63 full warm , 7
Cross Creek No. 3 55 full cold : ey
Big Hole Brook 37 three-quarter interm. 13
Cross Creek No. 2 9 full interm. 14

Muzroll Brook No. 2 6 half unknown 11

e




Table VI,

Mean numbers per 100 sq. yd
K - m™Condition Factor™ = 100 x weight (gm.

. and mean size of young_salmon in DDT sprayed streams.
) £ length? (cm.)

Control

N.W. Miramichi

Full-strength DDT

1b/gal/acre

Half-strength DDT
Contro lb/gal/acre

"E"
Control

N.W. Miramichi

above Tomogonops above Tomogonops Cains Cains &Juniper Pollett
1953 1960 1954 tNasgzgak 1959 1960 1960  July 1960
Toko TP T A
Underyearlings
Numbers 31.9 20.1 0.0 0.13 28.8 9.1 30.8 =
Length {cm.) Lol 5.0 No data No data ik 5.0 Lo5 L.3
Weight (gm.) 0.9 1.5 1.2 0.8 0.9
K 0.984 1.174 0,936 0.890 1.095
Small parr
0 crooF less;
mostly 1+) et
NMbers 3807 2693 603 1009 402 694 33ol+ s==
Length (cm.) 7.5 8.8 ki 9.2 A 8.0 8.6 9.8
Weight (gm.) Lo? 7.6 7.6 4.8 6.0 11.0
K 0.957 1.125 0.965 0,936 0.925 1.143
Large parr
{over 10 cm.; 18.8 16,3 8.0 9.0 2.7 3.9 19.2 ==
mostly 2+) 11.1 11.4 A% 11.1 28 11.3 11.0 12,5
Numbers 1343 1605 13.1 13,7 13.5  23.2
Length (cm.) 0.971 1.098 0.9k 0,932 0.959  1.126

Weight (gm.)
K

& New in 1960
&% Data not yet processed

motm
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APPENDIX IV
PRELIMINARY REPORT ON BLACK-HEADED BUDWORM CONTROL PROJECTS -
QUEEN CHARLOTTE ISLANDS, 1960

I. DDT OPERATIONAL SPRAY (Forest Biology lLaboratory, Victoria%"

The egg survey conducted during the eutumn of 1959 ahowedf that a
potentially dangerous budwerm population was present on parts of Moresby
Island. In view of the poor condition of some trees, control was under-
taken on 31,500 acres in the vicinity of Moresby and Skidegate Inlets and
Copper River.

A dosage of 34 1b. DDT per U.S. gallon per acre was used in order to
lessen the hazard to fish. Fish damage was also avoided by not spraying
directly over the Copper, Pallant, and Deena Rivers.

Egg samples taken in April, 1960, indicated that some winter loss
had occurred, but that high numbers of insects were still present.

When branch sampling was begun on June 1, most eggs had not hatched.
Earlier control studies have shown that DDT aerial spraying is not effec-
tive against this insect until at least 50 per cent of the larvae are in
the second instar. On the basis of samples taken from regeneration hem-
lock, it was forecast that this point would be reached by the last week
of June. Subsequent sampling of under- and overstory hemlock in mature
stands soon showed that development was not as far advanced as in young
stands., Furthermore, the weather remained cool and wet throughout June
and most of July, so that it was not until July 10 that budworm on under-
story hemlock reached the stage for effective spraying.

Bud burst on overstory hemleck did not occur until early July. At the
time when large numbers of eggs were hatching on the overstory, the buds
had not begun to burst. Samples taken during this period, and subsequent
lack of serious defoliation to the overstory indicated that many newly
hatched larvee never survived because of the lack of opened buds.

On June 23, two DDT swaths were sprayed over Sachs creek to determine
the potential hazard of the 4 1b. dosage to Coho fry. Although it was
anticipated that the spray would not effect control of the budworm at this
early date, an attempt was made to ascertain the result., As forecast,
control at this early stage was not effective. A few of the larger larvae
were killed, but most insects were elther in the egg stage or survived
because they were protected by the buds that were only just starting to
open.,

Operational DDT spraying wes scheduled to commence on July 1llth, but
heavy rainfall delayed the start until July 17th. By July 23rd, the opera-
tion was finished. Mechanical difficulties with the aireraft, and unsettled
weather during the period slowed operations, and in some areas insecticide
wes applied in marginal spraying weather.

Spray coverage appeared to be adequate. Of 21 assessment plots, all
but one received some deposit. Most check plots were far enough avay
from the spray block to avoid contamination. One check plot was fully
sprayed and a minute deposit was detected on another two.

From hatehing to pupation a defoliator population normally diminishes
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.arough parasitism and other natural controls., Cool wet weather
accelerated the decline of the budworm population in this situation.
In retrospect it can be seen that unfavourable weather for budworm
persisted long enough to result in an over-all net decrease in
population for the season in both sprayed and unsprayed areas. How-
ever, at no time during the operation was it possible to predict

with certainty that poor weather would continue. By the end of July,
populations in unsprayed stands were very low. Hence it is difficult
to determine the actual amount of mortality that was attributable to
the spray.

Control, uncorrected for natural mortality, ranged
from 70 to 100 per cent, Obviously where untreated populations
were undergoing catastrophic natural decline, the theoretical per-
centage ‘control attributable to the spray was much less than
indicated by the foregoing. Evidence that the % lb. treatment was
effective can be drawn from several plots sampled three to five days
after spraying where population decline was much greater than would
be antictipated had the trees been left untreated,

From the meagre evidence that could be salvaged from
this collapsing population, it can be stated that there is good
probability that % lb. DDT per acre will control the black-headed
budworm. An effort should be made to check this finding at an early
date, but it is urged that the work be-dome on an experimental,
rather than an operational basis. Experience has demonstrated that
when experimental and operational spray programmes are combined,
the urgencies associated with the latter invariably work to the
detriment of the former,
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ANTERIM REPORT ON THE EFFECTS OF DDT ON RESIDENT COHO FRY
POPULATIONS OF MORESBY ISLAND STREAMS

Surveys conducted during 1959 by the Forest Biology Service
of the Department of Agriculture revealed the presence of a potent-
ially hazardous budworm population on parts of Moresby Island. Con-
sequently, the decision was made to implement a control programme on
31,500 acres of mature and immature hemlock during late June and
early July of 1960, .

Three major salmon producing streams, the Pallant, Deena, and
Copper Rivers, as well as .several minor contributors, flow through
the designated spray areas (see map)., The Pallant and Deena contri-
bute an average of two to five thousand coho annually, while the
average annual escapement to the Copper is estimated at 10,000 fish,
These rivers do support other species of anadromous salmonids; but
seaward migration was complete by the time of spraying.

In view of the important salmon producers involved, and con-
sidering the drastic mortality suffered in similar-sized streams
during the 1957 Port Hardy budworm control programme, a reduction
of dosage from one pound DDT per U, S. gallon per acre to one-quarter
pound DDT per U. S. gallon per acre was decided upon. A further
precaution was taken by deleting the emulsifier used in 1957 from the
final formulation,

In addition, preliminary reconnaissance flights over the entire
control areas were made by the Project Co-ordinator, H. A. Richmond,
Skyway pilots involved, the Department representatives to define
boundaries around each major drainage area. These boundaries were
described by natural:landmarks in an effort to prevent direct spraying
of the Pallant, Deena, and Copper Rivers. Terrain and forest conditions
prevented use of this method over the other, much smaller, salmon-
producing streams,

PRE-CONTROL ASSESSMENT

An attempt was made to determine the potential hazard of the
one-quarter pound DDT dosage to coho fry by application.of two swaths
of the formulation in the Sachs Creek drainage area, Four livebox
stations were established in the following manner; Station A,
downstream from the spray area, Station B, .slightly above the
downstream limit of the spray area, Station C, at the approximate
centre of the spray area, and Station D, upstream from the upper limit
of the spray area. ,

Each station consisted of one standard covered livebox con-
taining 110 coho fry, one standard open livebox containing a like
number of fry, and a vertical series of liveboxes confining 25 fry
to 6 inches, 25 between 6-12 inches, and 50 between 12-30 inches
below the surface.
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Bottom samples for aquatic insects and other invertebrates
were taken periodically before and after treatment at Stations A, B,
and D; spray assessment cards were placed at each station; and a
charcoal collection system was constructed in the stream between
Stations A and B, The chardoal has not yet been analyzed for oil
and DDT content.

Spray was applied on June 23, and spray assessment cards showed
that sufficieant spray to effect budworm control was applied through-
out the- length of the treatment -area.- Spray assessment cayrds showed
Station A reeeived--a-light -dosage--(wind-drift), Station B a medium
dosage, Station C a heavy dosage, and Station D, which was meant
to be a control, was definitely contaminated by -wind drift.

The mortaelities-recorded in each type of livebox for each
station are shewn in Tables 1 te IV. Cocho fry were stocked in
Stations A and B-éleven days prior to spraying, and in € and D
eight days prior to spraying. . The figures listed as holding mort-
ality for each type of livebox were calculated from data obtained
from all Stations.withln the spray areas prior to spraying, as well
as from data obtained from control streams outside the- spray areas,
The figures listed as combined mortalities include holding mortality
and mortality attributable to the effects of DDT.

Station A, as.previously mentioned, was located downstream
from the spray area, and downstream some 200 yards from the charcoal
collection baffle. An examination of Table 1 shows that the combined
mortalities did not exceed the calculated holding mortality at any
time. Similar effects were recorded at Station B, above the charcoal
collection baffle and.inside .the lower limit of the treatment area,
with the exception .of the top.livebox of the vertical series., Here,
after five days, the combined mortality became markedly greater than
the holding. It is noted that mortality attributable to DDT
occurred only to coho fry confined to the surface six inches of
water in this particular case.

A more pronounced mortality attributable to DDT was obtained
from Station C. In this case, where a maximum dosage occurred,
definite mortality occurred within twenty-four hours to the fish in
the top box of the vertical series, and to fish in the open livebox,
The probable reason for mortality in the open livebox is that the
water level had dropped to the point that there was no more than
eight inches of water .in this box. Thus, similar results to those
obtained from the top box of the vertical series might well be
expected. Mortality in the other three liveboxes compared with that
obtained in Stations A and B,

Station D, planned -as a centrol station,-was above the upstream
limit of the treatment -area, but was-contaminated by wind drift,
However,-spray-depesition in- the immediate-area-was- very light and
insufficient to -be--considered a critical dosage. Mortalities in
all liveboxes except the covered remained below the calculated
holding mortality as-listed in Table IV,

Bottom organism-samples have not as yet been-analysed; however
field observations indicated that noticeable changes in normal
population trends did not occur after spraying.



Days After

Spraying Holding Combined Holding Combined.Holding Combined Holding Combined Holding Combined

TABLE 1 - PRE-CONTROL DDT MORTALITY ASSESSMENT

STATION A - Sachs Greek

Cumulative % Mortality in Liveboxes

Covered "~ "~ 'Open’

.‘O,Q, 6n ......

6% - 12m 127 - 30"

1
2
3
b
P
6
7
8
9

10

1.1 0 .8
2,0 0 .9
£2.4) 0 1.8
2.7 0 (3.6)
(2,9)  © (5.4)
3.1 0 (7.2)
(5.3) 0 (9.0}
7.2 0 (10.8)
(9.6) {3.2) 12,6
-

£12,0)

1.8
{4.5)
7.3

12,2
22,2

. 235

25.5
{26.3)
(27.1)
(27.9)
i28.7)
29,5

o 0 O o o

0
(8.0)
16.0

(28.0)

40,0

(17.3)
22,3
31.6
39.6

(42.0}

(el oty )

(47.8)

(49.2)
51.6

0 9.2 0
0 13.7 2.0
8.0 15.7 2,0
8,0 25,7 2,0
(10.0)  (26.9) (5.0)
12,0 {28.1) 7.0

(24.0)  {29.3)  {15.0)
36.00 {30.5) 23,0
(42.0) 31,7  {28.0)
48.0 E 33.0




Days After

TABLE IXI - PRE-CONTROL DDT MORTALITY ASSESSMENT

STATION B -~ Sachs Creek

- Cumulative % Mortality in Liveboxes

Covered Open 0 - 6" 6n - 12w 12» - 30%
Spraying Holding Combined Holding Combined Holding Combined Holding Combined Holding Combined
1 1.1 0 .8 0 12.2 11.5 . (17.3) o 9.2 0
2 2.0 0 .9 0 22.2 11.5  22.3 0 13.7 0
3 (2.4) 0 1.8 0 23.5 23.0 31,6 0 15.7 -0
L 2.7 0 (3.6) 0 25.5 26,8  39.6 0 25.7 0
5 (2.9 0 (5.4) 0  (26.3) ({36.4) (42.0) O  (26.9)  (1.0)
6 3.1 0 (7.2) 0 (27.1)  46.0  (4ko4) O  (28.1) 2.0
7 (5.3) 0 (9.0)  (.9) (27.9) (47.9) (47.8) (4.0) (29.3)  (7.0)
8 7.2 0 (10.8) 1.8 (28.7)  49.8  (49.2} 8.0 (30.5) 12,0
9 (9.6) (.90 12,6  (2.7)  29.5  (53.1)  51.6 {12.0) 31.7  (18.0)
‘ 3.6 57,5 16.0 24,0

e
o

{(12.0) 1.8




TABLE 111 - PRE-CONTROL DDT MORTALITY ASSESSMENT

STATION C - Sachs Creek

L Cumulative % Mortality in Liveboxes
Days After Covered Open 0 - 6% 6n - 12w 12" - 30~

Spraying _Holding Combined Holding Combined Holding Combined Holding Combined Holding Combined

1 .9 2.9  1.5) 1.9 5.4 24,0 6.8 12,0 (3.9) 0

2 (.9) 4.8 (.6) 4.8 5.8 28.0 (9.3) 12.0 (6.1) 0

3 (1.0) 4.8 .6 6.7 9.2 4.0 12,3 16.0 8.2 2,0
I8 1.1 4.8 -8 1o°é 12,2 L4 .0 {17.3} 24.0 9.2 . .8.0
5 2.0 (4.8) .9 (11.6) 22.2  {44.0)  22.3 (26,0} 13.7  (11.0)
6 (2.4) 4.8 1.8 12,5 23,5 440 31,6  28.0  15.7  14.0
7 2.7 (4.8)  (3.6) (13.4) 25.5  (44.0)  39.6  €32.0) 25.7  {14.0)
g (2.9) ko8 (5.4) . Lhok (26.3) 44,0 (42,0)  36.0  (26.9)  14.0
9 3.1 {5.3)  (7.2)  (15.9) (27.1)  (52.0) (4h.h)  (44.0) (28.1) {17.0)

(5.3) 5.7 (9.0)  17.3 (27.9)  60.0  (47.8)  52.0 (29.3)  20.0

-
o




TABLE IV - PRE«CONTRQL DDT MORTALITY ASSESSMENT
‘ STATION D - Sachs Creek

Cumulative % Mortality in Liveboxes

Days After Covered Open 0 - 6n 6n - 120 . 12% - 30%

Spraying Holding Combined Holding Combined Holding Combined Holding Combined Holding Combined

1 .9 3.6 (.5) o 5., 8,0 6.8 0 (3.9) 0

2 (.9]) 4.6 (.6) 0 5.8 8.0 (9-3) 0 (6.1) 0

3 (1.0) 4.6 .6 0 9.2 8.0  12.3 0 8.2 0

I 1.1 5,6 -8 0 .12.2 8.0 {17.3) 4.0 9.2 0

5 2.0 (5.6) 9 0 22,2 (8.0) ..22.3 {4,0)  13.7 0

6 (2.4 5.6 1.8 0 23.5 8.0 31.6 L0 15.7 0

7 2.7  (6.4) (3.6) (.5} 25.5  (8.0) 39.6 (8.0) 25.7 0

8 (2.9 7.3 (5.4) .9 (26.3) 8.0 (42.0) 12.0 (26.9) 6.0
9 3.1 (7.8)  (7.2) (.9)  (27.1) {10.0) (4k.4) (16,0) (28.1) (11.0)
10

{5.3) 8.2 (9.0 .9 (27.9) 12,0 (47.8) 20,0 (29.3)  16.0
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The major conclusions arising from this Pre=-Gontrol assess-
ment, ares (af the-possibitity of -damage to-resident fish stocks
-would be-lessened if: major -stresme-were not-sprayed-direetly;

and (b) the possibility-that -nen-emulsified-spray -can be collected
from small streams in sufficient quantity to be practical should
be further investigated, '

The quantity of material observed floating as a "slick" at
Sachs Creek was much less than the amount observed in 1957 following
the calamitous DDT spraying in the Port Hardy area. Also on the
Keogh River, coho fry and trout were observed feeding voraciously
on floating dead insects which had fallen into the river, This was
not observed at Sachs Creek, No dead indigenous salmonids or
aquatic insects were found following spraying in Sachs Creek,
although a deliberate search was made. While marked mortality
attributable to spraying was noted for upper liveboxes in the stacks
at Stations B and C, which were most heavily exposed, it is inter-
esting to note that differences were small or negative between
holding and combined mortalities at all stations for the open and
covered conventional liveboxes and for stacked liveboxes deeper
than 6" below the surface. It would appear that unless the fish
were forced to remain near the surface that they did not come into
contact with lethal concentrations of DDT. Although salmonids are
known to make excursions to and from the surface in feeding, the
absence of an observed mortality of indigenous fish, the apparent
absence of effect on aquatic insects, and the survival of fish held
in conventional liveboxes free to select a preferred depth suggests
that few fish were contacted by lethal DDT concentrations and that
an added margin of safety might be obtained in future by skimming
DDT off the surface of many small streams and rivers with strategic-
ally placed charcoal baffies,

CONTROL PROGRAMME

From the results of the Sachs Creek preliminary assessment,
it could be epxected that the hazard to resident salmonids was
relatively light at dosages of % lb, per U. S. gallon per acre.
However, as a precaution it was decided to define landmark bound-
aries around the Pallant, Deena and Copper River drainage basins,
Portions of the planned spray area near the Copper River were elim-
inated, and other areas equally infested by budworm and not influ-
encimg salmon-producing streams were substituted. As well, during the
operation smoke bombs were utilized to pinpoint streams and establish
ground wind drift conditions,

Spray assessment cards were placed at one-half mile intervals
along the banks of the Copper River, and spotted at various points
on the Deena.and Pallant, as well as at each livebox station, -
Stations were established in the three major systems as well.as in
three small streams within the spray area (Sachs Creek, Camyon Creek,
and MacMillan Creek). Control stations were placed.in Haang Creek,
Big Point Creek, Braverman Creek, and Copper River (upstréam from =~
the spray area). Bottom samples were taken at or near each livebox
station periodically before and after treatment.
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" After delay due to poor weather; spraying commenced on July 17
and the operation was completed by July 23. As a reésult of the pre-
viously described precautiens; none- of “the three major river systems
were directly sprayed. Small amounts of -drtft were-recorded through-
out, but in imsufficient quantitieS'to“be‘cansidered'aS“dosages
effective on budworm. It is possible that had weather conditions
been ideal rather than marginal, that even these minor drift effects
could kave been eliminated.

Tables ¥ toiz_compare'mortality*in'tontaminated stations with
the holding mortglities which occurred prior to spraying and in the
four control stations.

The results obtained from each station in the treated area

_are discussed briefly as follows: .

e

Station 1., Lower Copper River, This station was located approx-
mately one mile frem tiaa. influence, Spray assessment- cards loc-
ated in.the area showed a very light deposit when examined two

hours after spraying.: This deposition was typical throughout the
six miles of river"passing'through’the~spray“area; An exgmination
of Table ¥ shows. negative differences between combined-and helding
morsalities for the .covered and®open conventional liveboxes, ' '
Combined mortality in the vertical sertes was observed atwrall levels.
The hedvy mortality in the O = 6% 1ivebox might be attributed to

DDT but the~m¢rtaiity“in'thevlewer'liveboxesvis‘nnexplainableo

Station 2. Middle Copper River. This station was located approx-
imately in the middle of the spray area. Again assessment cards

in the.aree- recorded only traces of spray, of less than the amount
considered necessary for effective treatment of budwoerm infested
areas, As may be-observed frem Table VI, combined mortality in

all five liveboxes was greater than the calculated holding mort-
ality, but it is considered that it would be misleading to consider
that the high combined mortality could in this case- be attributed
to the effeect of DDT. This station was placed in a position where
there was considerable welocity change during high water just prior
to treatment, and added to this -stress was the fact that the cohe
fty had been held for 15 days prier to treatment. A small stream
on the opposite bank of the Copper River, which contained large
numbers of coho salmon and steelhead trout fry was examined both
before and after treatment. At no time were dead or distressed fish
observed. This stream was checked withip 2 hours of spraying, and
no feeding on dead floating insects was observed. The fact that
resident figh survived is opposed to the fact that experimentally
exposed fish died, and although the contradiction is explainable it
is -constdered that data obtained from this station was inconclusive,

Station 3. Deena River. This station was positioned approximately
one mile upstream from tidal influence. . Spray assessment cards -
pladed in the direa showed very.slight traces of spray, similaf in
amount to that obseérved in the Copper River statiens. Again, as
could be expected from the Sachs Creek assessment, combined morte
ality exceeding holding mortality was noted for the top 1ivebox

of the vertical series, but for all other liveboxes it was less.




TABLE V - CONTROL PROGRAMME ASSESSMENT

STATION 1 - LOWER COPPER RIVER

Cumulative % Mortality in Liveboxes

Days after Covered Open o - 6" 6" - 12¢ 12% - 30%

Spraying Holding Combined Holding Combined Holding Combined Holding Combined Holding Combined

1 (2.9) 2.9 (5.4) 0 (26.3) 20,0  {(42.0) 32.0 (26.9) 34.0
2 3.1 3.6 (7.2} 0 {27.1)  L4.0 (hboh) 36.0 (28.1) 36.0
3 (5.3)  (5.4)  (9.0) 0 (27.9)  (49.6)  {47.8) (42.4) (29.3) (40.4)
b 7.2 (7.2) (10.8) 0 (28.7) (55.2) (49.2) {48.8)  (30.5) (4k.8)
5 (9.6)  (9.0)  12.6 0 29,5 (60.8) 51,6 (55.2) 31,7 (49.2)
6 (12.0) {10.8) (14.0) 0 (66.4) (61.6) (43.6)
7 {14.4) 12.7 (15.4) .9 72,0 68.0 58.0
8 (16.8) (16.8) |

9 (19.2) (18.2)

10 (21.6) (19.5)




TABLE VI - CONTROL PROGRAMME ASSESSMENT
STATION 2 - MIDDLE COPPER

- Cumulative % Mortality in Live Boxes

Days After - Covered Open 0 - 6" 6" - 12n 12" - 30"

Spraving Holding Combined Holding Combined Holding Combined Holding Combined Holding Combined
1 2.7 9 (3.6) 5.6 25.5 20.0 39.6 44,0 25.7 12,0
(2.9) 1.8 (5.4) 9.1  (26.3)  36.0  (42.0) 640  (26.9) 20.0

2

3 3.1 (5.2)  (7.2) (12.4) (27.1)  (41.0)  (4h.k) (65.6) {28.1) (31.6)
b (5.3) (8.6) (9.0} (15.7) - (27.9) (45.0) (47.8) (67.2) (29.3) {43.2)
5 7.2. {12.1)  (10.8) (19.0) (28.7) (50.0) (49.2) (68.8) (30.5) (54.8)
6 (9.6) (15.6) 12,6 (22.2)  29.5  (55.0)  51.6 (70.4)  31.7 (66.4)
7 (12.0)  19.1  (14.0) 25.5 60,0 72,0 78.0
8 (14.4) (15.4)

9 (16.8) (16.8)

10 (19.2) (18.2)

=|O'[m
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Station 4. Pallant River. This station was located two hundred
yards above tidal, influence. Due to the shallow nature-of the
available pool, the vertical series of liveboxes had to be placed
at the edge-of the current. It is possible that high water levels
experienced shortly before the treatment-date unduly stressed the
confined fish, Spray assessment cards in the area -showed greater
contamination than elsewhere; but still could not-be considered an
effective dosage for budworm control. Mortality recorded in the-
five liveboxes-in Table V11l shows & trend paralleling that ob=-
served at Sachs Creek in the open, covered and surface vertical
livebox; however, unéxpected mortality greater than the calculated
holding mortality was recorded in the 6 to 12 inch, and in the

12 to 30 inch liveboxes, but this dissimilarity may be attributed
to stress occasioned by high velocity at Pallant River.

Station 5, MacMillan Creek. The limited depth of this stream
precluded placement of a vertical livebox series. The open
livebox used was piaced in approximately 12 inches of water in

a density overgrown portiom of the stream. Spray-assessment

cards located on the road- nearby showed that-an effective dosage
for budworm was deposited in the area.  Results-listed in Table IX
show -a- small positive differernce between conbined and holding
mortality. Examination of the stream in the vicinity of the
station following spraying failed to reveal any signs of dis-
tressed or dead fish or insects.,

Station 6, Sachs Creek. A complete station was re-stocked at the
same position as Station A (Preliminary Assessment)., In this
instance, the DDT deposition was very light, and contamination

of the stream was due to wind drift only as there was no direct
spraying in the immediate vicinity of the station. The results
listed in Table X indicate no effect upon penned fish,

Thuricide Experiment, After completion of the budworm control
program plots of immature hemlock were sprayed with 1,7 and

2,8 1lbs, of Thuricide per acre. Small streams containing resident
coho and steelhead fry flowed through both plots. In each stream,
a livebox containing 60 coho fry was installed the day before
treatment and bottom samples were taken. The liveboxes were
checked periodically during the week following treatment, and no
deaths were recorded in either stream,

An encouraging interim report from the Forest Biology
Laboratory has been received, indicating that -excellent coverage
was obtained, and that a good control of budworm larvae was
obtained.

DISCUSSION AND CONCLUSIONS

Field observations gave no indication of losses of resident
fish and although the data on the abundance of aquatic organisms
has not been completely analyzed, it would not appear that these
have (not been affected. The results of this programme contrast

—~sharply with the very heavy martalities of penned fish recorded
during the 1957 control programme, at which time very heavy oil
slicks and large numbers of dead and distressed aquatic insects
and resident fish were observed. It seems to be indicated that
if there was any mortality attributable to this % 1lb., per acre DDT



TABLE VII — CONTROL PROGRAMME ASSESSMENT

STATION 3 - DEENA RIVER

Cumulative % Mortality in Liveboxes

Days Afpgr )  Covered Open 0 - 6" L L 127 - 30"

Spraying Holding Combined Holding Combined qudiﬂg.Qémbined HQlding_Combined Holding Combined

_ !
1 (.2) 0 .1 0 9.2 1.60 12.3  20.0 8.2 2.0

2 .3 0 .2 0 12.2 28,0 (17.3) 20.0 9.2 2.0
3 (.4)  (2) .3 0 22.2 (38.4) 22,3 (21.6) 13.7 (2.8)
" 5 (.3) " 0 23.5 (48.8)  31.6 (23.2) 18.7  (3.6)
5 .5 (.5) .5 0 25.5  (59.2)  39.6 (24.8) 25.7  (4.4)
6 8 (7 5 0 (26.3) (69.6)  (4.20) {26.4) (26.9)  (5.2)
7 .9 9 (.5) 0 (27.1) 80.0  (hk.4) 28.0 (28.1) 6.0
8 (1.0) (.6) (27.9) (47.8) (29.3)

9 - (1.1) .6 (28.7) , - (49.2) (30.5)

=
(@)

1.1 .8 29,5 51,6 31.7

mztﬂ



TABLE VIII - CONTROL PROGRAMME ASSESSMENT

STATION 4 - PALLANT RIVER

Cumulative % Mortality in Liveboxes

Days After  Covered ~ Open _ 0 - 6m 6" - 127 12r - 30n
Spraying Hoiding Combined Holding Cembined Holding Combined Holding Combined Holding Combined
1 .8 -9 1.1 0 12.2 0 {17.3) 8.0 9.2 2.0
2 .9 (1.4) 2.0 0 22.2  (20,0) 22.3 {20.0) 13.7 (9.0)
3 1.8 1.8 (2.4) 0 23.5  40.0 31.6  32.0 15.7 16,0
. (3.6)  (3.4) 2.7 0O 25.5 (48.8)  39.6 (41.6) 25.7 {21.6)
5 (5.4)  (5.1) (2.9) 0 (26.3) (57.6)  (42.0) (51.2) (26.9) (27.2)
6 (7.2) (6.7 3.1 0 (27.1)  (66.4)  (4h.t) (60.8) (28.1) (32.8)
7 (9.0) (8.4)  (5.3) 0 (27.9) (75.2) (47.8) (70.4) (29.3) (38.4)
8 {10.8) 10.0 7.2 0 (28.7) 84.0 (49.2) 80.0 (30.5) 44.0
9 12.6 (9.6) 29,5 51.6 31.7
10 (14.0) (12.0)

=€‘[¢=



TABLE IX - CONTROL PROGRAMME ASSESSMENT

Spraying

STATION 5 - MACMILLAN CREEK

Cumulative % Mortality in

Livebox

Open Livebox

Combined

Holding
(06) 09
2 .6 (1.8)
3 .8 2,7
N .9 (5.4)
5 1.8 (8.2)
6 (3.6) (10.9)
7 (5.4) (13.7)
8 (7.2) 16.4
9 (9.0)
10 (10.8)

=.47-[,=
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TABLE X - CONTROL PROGRAMME ASSESSMENT
o STATION 6 - SACHS CREEK (STN. A)

Cumulative % Mortality in Liveboxes

Covered Open 0 - 6" on - 12m 12n - 30"

Holding Combined HoldingACombinedfﬂblding;Combined Holding Combined Holding Combined

3 0 .2 o 5.8 0 (9.3) 0 (6.1) 2.0
(.4) 0 3 0 9.2 0 12.3 0 8.2 2.0
5 (.15) A (.30) 12.2 (.67) (17.3) 0 9.2 (2.0)
.5 (.30} .5 {.60) 22,2 (1.34) - 22.3° 0 13.7  (2.0)
.8 (.45)  (.5) (.90} 23.5 (20.0)  31.6 0 15.7  (2.0)
.9 (.60)  (.5) .(1.2)  25.5  (2.67)  39.6 0 25.7  (2.0)
(1.0)  (.75) (.60 (1.5) (26.3) (3.34) (42.0) 0  (26.9) (2.0
(1.1) -9 -8 1.8 (27.1) 4.0 {4k ok) 0 (28.1) 2.0
1.1 .9 (27.9) (47.8) (29.3)

2,2 1.8 (28.7) (49.2) (30.5)

mg'[-
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application, that it was light. While simple subtractions of holding
mortality from combined mortality sometimes-show high mortality
attributable to DDT in top vertical livebexes {e.g. Saechs Creek,
Station C, -30 per cent and Pallant River, Station 4, 55 per cent),
the trend towards smaller and negatiwve-differences was pronounced
for lower liveboxes in-the- vertiecal -series and these probably best
reflect- the effect upon fish feollewing spraying; especially since
these results-agree with the observed survival of resident fish

of the -same- size and species.-~Hewever, the faet that there were
marked-mortalities-at Statiens C and B-at Sachs- Creek in the -
upper- livebexes illustrates that' there-could-be real -danger to
salmon- fry-assovtated with-careless DDT applications-at-% 1b, -per
acre; amnd that all possible -cars should be taken to plan—future
programmes to minimize the quantity of DDT entering streams
inhabited by~ salmon- and-trout.

A great deal of credit for the apparent avoidance of a
serious kill of salmon and trout on Northern Moresby Island must
go to the B, C., Loggers®' Association for reducing the dosage of
DDT to % lb. per-acré in accerdance with the recommendatitns of
this Committee, and for the effective liaisop between the Department,
the Assoclation and the Forest Biology Laboratory,



APPENDIX VI

CHEMICAL CONTROL OF ECTROPIS CREPUSCULARIA SCHIFF.

KITIMAT, B.C., AUGUST 1, 1960

About 1,800 acres of timber at Kitimat were sprayed on Avgust 1,
1960, in an effort to prevent heavy tree mortality by the saddle-backed
looper, Ectropis crepuscularia. The spray was 4 1b. DDT per gallon of
fuel o0il, applied at the rate of 1 U.S, gallon per gallon. The decision
to spray was made on July 29, but it was not known until July 30 that
the control operation would be possible. This left time for only
limited assessment work.

Thirty~two sample stations within the spray area and 10 check
stations were laid out. All stations were sampled on July 31, August 2,
August 3, and some 7 to 10 days after spraying. At each station a sample
consisted of two 18-inch branches, larval density being calculated on a
square foot basis. Spray assessment cards were forwarded to the Chemical
Control Section, Ottawa, for analysis.

. Results

The GPA deposit was very light. Two stations recorded deposits of
0,28 and 0.29 GPA, all others were less than 0.09. In general there was no
significant drop in larval survival, although no larvae were found on
August 8 and 9 at the two stations which received the heaviest spray
deposit. This does not indicate a high degree of control as pupae were
found under these trees in September indicating that some larvae had
pupated by August 8. Although the results of a pupal survey in
September are not completely analyzed, there appear to be as many pupae in
the sprayed area as outside the spray area. Feeding also continued after
spray as some sample trees in the spray area were completely defoliated
after August 1. However, during a low level helicopter flight over the
entire area in September the overstory trees in the spray area appeared
in better condition than in the unsprayed area, indicating that the spray
did reduce the amount of feeding on the dominant and co-dominant tree
classes. ,

Forest Biology Laboratory,
Victoria 9 BQC. 9
October 4, 1960.



SADDLE-BACKED LOOPER INFESTATION
KITIMAT, B.C. 1960

EXTENT C)

AREA SPRAYED AUE6.1, 1960 &




APPENDIX VII

TRIALS OF BACILLUS THURINGIENSIS
AGAINST SPRUCE BUDWORM IN NEW BRUWSWICK

(Statement for Interdepartmental Committee on Aerial
Forest Spraying - Autumn 1960)

D. G, Mott, Forest Biology, Fredericton

T, A, Angus and A, H, Heimpel, Insect

Pathology Research Institute, Sault Ste.
Harie

Assessments of aerial applications against spruce budworm of
a commercial preparation of Bacillus thuringiensis were made by
Forest Biology Laborestory, Fredericton, and Insect Pathology
Research Institute, Sault Ste. Marie. "Thuricide concentrate"
containing thirty billion viable spores of B. thuringiensis
per gram was supplied gratis by Bioferm Corporation, Wasco,
California. Three aircraft were made available at no cost by
Forest Protection Limited,

A water formulation of wettable powder an& an oil emulsion
were applied on May 30 at a rate of 2 pounds in 1 gallon per
acre. Oil-treated, DDT-treated, and untreated conditions were
provided for comparisons. Initial deposit, in terms of number of
spores per gram of balsam fir needles, was below the recommended
lethal level on most sampled trees. Decay of the material to
a value below the level at which threshold effects are expected
occurred within three days. It has been indicated that improve-~
ments can be made in the commercial material in order to yield
better deposit.

Appreciable numbers of dead larvae were first detected on the
fourth day following treatment, many of which were diagnosed as
containing B, thuringiensis. & maximum of 31 per cent control could
be demonstrated to have taken place due to treatment. Yhen measur-
ed the same way, DDT produced 65 psr cent controls In general,
there was slight protection from feeding given to the foliage.

“here was an apparent small elevation in fecundity of adults which
was probably not significant. Development of the treated population
was slightly delayed.

This material shows promise, particularly since it can be
improved, but does not yet have sufficient insecticidal value to
warrant operational testing. Trials with improved formulations
and higher dosages should be carried out in 1961, Bioferm have
' indicated their willingness to cooperate in supplying material, but
no firm plans hove been drawn up by Forest Biology Division.



APPENDIX VIIT

II. BACTERIAL INSECTICIDE EXPERIMENTS

(Insect‘Pathology Research Institute,
Sault Ste. Marie, and Forest Biology
Laboratory, Victoria)

Before this season it was not certain that Bacillus
thuringiensis would kill the black=-headed budworm, During July,
water and oil suspensions of the bacterium were hand-sprayed on
potted hemlock seedlings infested with budworms. After one week,

98 per cent of the 125 larvae had died;, and diagnosis positively
established that 58 per cent of these were infected with B.t.

The oil treatment gave somewhat-better results than the water
suspension. Although the spray dosages were high, the test was
sufficient”towshUW"that”thiswbudwnrm”canmbemkilled"hy“the‘bacterium;

On July 24th, immediately-after the DDT operational
spraying was complete, two plots in regeneration hemlock stands
were sprayed with B.t. suspended in oil. A third plot was sprayed
with oil alone as a check. One B.t. plot was sprayed at the nominal
rate of 1.3 lb. of Thuricide concentrate (containing 60 billion
viable spores per gram) per acre; the other was applied at the rate
of 2.8 1b, per acre. Spray was applied with a Grumman Avenger
aircraft equipped to deliver 112 gallons per minute. To achieve
the light and heavy dosages, two and three passes, respectively
were required over the center lines of the plots, Deposits of the
bacterium on both plots were heavy, although the spores temded to
clump into aggregates readily visible to the naked eye,

Budworm populations in the plots, similar to the

general trend in the locality, were low and declining sharply

"‘at the time of treatment. A population reduction evaluation of
the treatments was thus not possible, However, about 80 per cent
of the dead larvae collected from the plots were infected with
B.t. Healthy larvae collected from an unsprayed area were placed
onsprayed foliage collected from the plots, Larvae on foliage
from the light dosage plot suffered 80 per cent mortality while
90 per cent confined on the foliage from the heavy dosage plot
succumbed. Diagnosis showed that all of these larvae were infected
with B.t. None of the dead larvae collected from the oil treated
check plot contained the bacterium,

) Although the lack of large numbers of insects on
the plots makes it impossible to compare the efficiency of B.t.
with DDT-spraying; the experiment has established that black-
headed budworm can be killed with-B.t. dosages - that-are within the
range ‘of “practicability for aerial spraying. On the basis of-this
initialwwork;“further*experimentation‘can‘bE'justifieda It is
anticipated that the usefullness of the material can be improved
with better formulation and application techniques,

Forest Biology Laboratory,
Victoria, B. C. '
Sept. 29, 1960 '



APPENDIX IX

Toxicity of Bacillus thuringiensis to young salmon
Synopsis of results, 1960

Biological Station
Nanaimo, B. C.

Tests of a Bacillus thuringiensis- preparation
("Thuricide") were conducted in fresh water against young coho
salmon (Oncorhynchus kisutch) averaging approximately 5 cm. in
length. -

Test fish were held at 10°C prior to testing.
Exgeriments were conducted at 10°C in Sections I, II and IV at
259C in Section III,

Median lethal times were estimated on the basis
of ten fish per experiment and response time has been congidered
as a measure of resistance to conditions imposed,

Thuricide was formulated as follows:

g./L
Thuricide Concentrate S0-75 234.0
Wetting Agent #3 40.1
Water 59.8
Furnace 0il #2 ' 646.0

Dilutions of the Thuricide mixture were made on the basis of milli=
grams dry weight of Thuricide per litre of test solution. All tests
were conduected in 45 L. test velumes,

Tests were continued for a total exposure time of 1
week op 10,080 minutes,

Section I,

Dilutions of the Thuricide formulation were set up
at 8.35, 21.55, 58.04, 153.4 and 405.6 mg. Thuricide S0-75 per litre,

. ~~ Median response times for this series are illustrated in Figure 1,

Section I1I.

Dilutions of the Thuricide formulation were set up as
in Section I but the Thuricide Concentrate $S0-75 was substituted
with water., Median response times for the two concentrations in
which significant mortality occurred are illustrated in Figure 1,



Section III

Based on the proportions of Thuricide S0-75, wetting

_.agent and‘furngee-oil in the 153.4 mg/L. test concentration of

- Section I, a 27 fractional factorial series was undertaken to
provide information on those components or combinations of com-
ponents which wére-contributing significantly to a change in
resistance time. In order to effeet a measurable-control, tests
‘were- conducted at 25°C {test animals- acclimated to 100C), normally
lethal to this speecies. A significant lewering of resistance
time was found for wetting agent, furnace oil and Thuricide, the
greatest main effects being attributable to the latter two., Of
the interactions, one was just significant, namely that for
"furnace o0il x Thuricide®,

Section IV

Subsequent to the above tests, it was discovered
that the Thuricide S0-75 preparation had a wetting agent already
incorporated into it in the dry state. A further series was then
conducted on the Thuricide SO-75 preparation contrasted with a
new sample, Thuricide SO0-143, obtained from the Bioferm Corporation,
the latter stated to have no wetting agent incorporated into it,
Tests indicated a slight lowering of resistance time for the S0=-75
preparation over the SO-143 preparation, which if it were a true
change, could not be classed as significant, The reduction in
resistance time obtained by comparing the S0-75 preparation with
the control in Section III could not then be attributable to the
wetting agent incorporated into the powder, but to the 80-75 prepar-
ation itself,

Discussion

The fact that the Thuricide preparation was at all
toxic was viewed with some surprise by the manufacturer, who
provided evidence from other institutions that the preparation
was considered non-toxic to several other species of fishes,

An examination of the evidence indicated it to be complementary
to our own tests, The response in these tests may be considered
as a function of concentration and of exposure time. If either
concentration or exposure time approach a minimum, the response
approaches zero., Thus high concentrations with short exposure
times or low concentrations with long exposure times may produce
zero response. The arguments presented contrary to the results
reported herein tend to fall in these limiting response ranges
and therefore do not refute the results indicated.

Although Thuricide has been found to be toxic to
underyearling coho salmon it should be borne in mind that the potency
of the Thuricide preparation as a piscicide appears to be far lower
than that of DDT, the present "standard". Comparing these results
with those obtained in 1957 for ‘coho underyearlings under comparable
test conditions, the L48-hr. median yplerance limit of a DDT-o0il-
emulsifier preparation was about 0.08 mg/l., while that for the
Thuricide-oil-wetting agent preparation is 50 mg/L.
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: The results of tests on the toxicity of Thuricide,
although they are limited in scope, indicate a promising departure
from the order of toxicity to fish of other compounds tested here,
namely DDT, DDD, malathion, Sevin and Korlan,

Summary and Conclusions

Tests of a Bacillus thuringiensis-«furnace oil--
wettingagent—preparation were conducted at 1OYC-on coho salmon’
Jjuveniles,~ The preparation was toxic from a é¢oncentration equiva-
lent to 405, 6 mg: Thuricide S0-75 per litre to a lower limiting
concentration-approximating the lowest concentration tésted,
namely 8.35 mg. Thuricide SO0-75 per litre, when the total
--exposure -time was- 10,080 minutes.

Replacement of the Thuricide ‘component in the
preparation with water and subsequent testing indicated that the
Thuricide was contributing markedly to the response measured, the
median resistance time of samples of fish exposed to the preparation,

A fractional factorial series of tests indicated
that the lowering of resistance time attributed to Thuricide in the
first two- series of -experiments was indeed a real and significant
effeet. A significant lowering of resistance time was also noted
for the wetting agent, furnace oil and furnace oil x Thuricide
interaction, Of these, the Thuricide and furnace oil effects were
highly significant. The tests in this series were conducted on
fish acclimated to 10°C and tested at 25°C, a normally lethal sit-
uation; so that the resistance times for the controls would be
finite,

Since the Thuricide S0-75 sample tested contained a
wetting agent to which the Thuricide response might have been attribut-
able, a comparison of the S0=75 preparation was made with Thuricide
S0-143, -another preparation containing no wetting agent. No
significamt difference in the response to these two preparations was
obtained. The reduction in resistance time attributed to the
Thuricide was thus not a spurious response to wetting agent.

Although the Thuricide preparation is concluded to
be toxic, its potency appears to be much lower as a piseicide than
the "standard" material in use, DDT. Comparable 48~hr, median
tolerance limits of DDT- and Thuricide-oil preparations have been
estimated at 9.08 mg/L. and 50 mg/L. respectively., A promising
departure from the high order of toxicity of DDT is indicated on
the basis of these findings.

October 25, 1960

Nanaimo, B, C.
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APPENDIX X

INFESTATIONS OF FOREST INSECTS OBSERVED IN 1960,
THAT MAY REQUIRE CHEMICAL CONTROL ACTION IN 1961

Newfoundland: probably nil
Nova Scotia: probably nil

New Brunswick: Spruce budworm

Populations remain low in the northern part of the province. In
the control region, where spraying operations were carried out in
1960, moderate to -high egg populations occurred in the fall of 1960
over some 2.2 million acres. DMuch of the infested area was severely
defoliated in 1960, spraying in 1960 having been later, seasonally,
than in earlier years. :Therefore high hazard occurs .over a large
area in central New Brunswick, extending from Carleton County to
Kent County, with a sizeable area in southeastern Gloucester County
and other sizesble areas near Fredericton and the Southwest Miramichi
River. Spraying will be necessary in 1961 to prevent extensive
timber mortality. The specific areas and the total acreage to be
proposed for treatment in 1961 are not yet available. It is
anticipated that the acreage to be proposed for treatment will
be substantial, ' .

Quebec: Spruce budworm

Total

Infestations have remained low since 1958. throughout most of
the Gaspe-Southern St., Lawrence area. A small residual infestation
persisted in the Lake Kedgwick-Lake Mistigougueche area, . where
33,000 acres were sprayed in 1960. The results were very satis=-
factory, but surveys in the late summer of 1960 disclosed high egg
populations in adjoining areas as follows:

To the east, in upper drainage area of the Pétapedia River......
25,000 acres
To the west, in upper drainage area of the Rimouski River seesoo

35,000 acres

60,000 acres

It is expected that these infestation pockets will be sprayed
in 1961, and possibly some part of the 1960 sprayed area, where
small numbers of budworm pupae persisted after the 1960 operation.

Ontario )

Manitoba )

Saskatchewan g probably nil
Alberta



British Columbia, interior: Satin moth

Small groves of ornamental poplars in the Okanagan Valley
may require spraying. If this is undertaken, it will probably be
within the boundaries of cities in the valley.

British Columbia, coast:

[ N

Saddle-backed looper

Infested forest near Kitimat may require control action in
1961. The 1960 infestation covered an area of some 14,000 acres.

Green-striped forest looper

Localized infestations occur in many places on the west side
of Vancouver Island. Some of these infested areas may require
protective action in 1961,

Pine butterfly

An infestation occurs in the MacMillan Park (Cathedral
Grove) area of Vancouver Island. Some 1,500 acres of old growth
forest may require protective action in 1961.

Hemlock looper

Increased looper populations were noted in the Holberg
Inlet area of Vancouver Island in 1960. It seems unlikely that
direct control will be needed in 1961.

Black=headed budworm
The infestation on the Queen Charlotte Islands receded in the

late summer of 1960, and it is unlikely that spraying operations will
be needed in 1961.

M. L. Prebble, Ottawa, Oct. 26/60

Synopsis prepared from reports submitted by
Forest Biology Laboratories in September and
early October.



COPY

CANADA DEPARTMENT OF FORESTRY
FOREST BIOLOGY DIVISION

Forest Biology Laboratory
College Hill, Fredericton, N, B,

December 6, 1960

My, H, D, Heaney,

Canada Department of Forestry,
P, 0, Box 428,

Fredericton, N, B,

Dear Mr, Heaney:

This will confirm discusslons in my office this morn-
ing of tentatlve plans by Forest Protection Ltd, and the N, B,
Dept, of Lands and Mines for spruce budworm aerial spraying in
1961, Ae explained to you, the present spray plan excludes the
Acadis Forest Experiment Station from treatment in 1961 on the
basis that the quantity of balsam fir and the general forest
values in the general area of the Station do not warrant treat-
ment, This general area does, however, represent an area of
high hazard for damage by the budworm in 1961, as indicated on
hazard maps prepared by us in 1960 (copy of which was sent to
you). We think, therefore, that balsam fir on the Station
property is in danger of dying if it 1s not treated in 1961,

At a meeting with B, W, Flieger and K, B, Brown on
Friday last I was asked to bring the above information %o your
attention and to suggest to you that if, in the light of 1%,
you feel that the Acadia Station property should be sprayed in
1961, you should make appropriate representations directly to
Forest Protection Ltd, through Mr, Flieger; Mr, Brown asked
that a copy of any representation be sent to him, and I would
also apprecliate a copy to complete my file,

Mr, Flieger's address is as follows:

¥r, B, W, Flieger, Manager,
Forest Protection Limited,
43 Roseberry Street,
Campbellton, N, B,

ce - Mr, B, W, Flieger
Mr, K, B, Brown

RMB: rmb
Yours sincerely,

(sgd) Richard M, Belyea
Richard M. Belyea,
Officer-in-Charge,



Mr, B to note Files 14=0-31
L DRR:EBC

Forest Research Division

Ottawa, December Tth, 1960,

Mr, H, D, Heaney,

District Forest Officer,
P.0, Box 428,

Mﬁetﬂn, N. B.

Sir:

' My, Beall has advised me that there will bes a meeting
in Ottawa on Friday, Becembsr 16th of the Interdepartmental
Cammittes on Aerial Spraying. We do not lhow what reecmmendations
will be made by the New Brunswick Forest Protection Limited for
spraying areas infested by the spruce dudworm. Should thers be a
recommendation that the area oceupled by the Acadia Porest Expsriment
Station be sprayed, we would like to be aware of your recumzendations
in this regard. Would you kinily therefore advise me as soon as
conventent. whether you think spraying should or should riot be carried
mtat&eadia,ﬂitismm I presume that you will contact
nr.solyuandobtainhisvimandmhamuaﬂnhmchm
ammtuithh&nuithrmﬁbomr onis,

It is not chhthntlwiﬂb&a&onﬂhgthomﬁng.

Hr, Beall usually represents the Forsstry Department, I would like
to bs able to advise him, homar.adayortmhctmthemeting

Yours faithfully, -

D. R, Redmond,.
Chiaf,
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DASD/bfe

OTTAWA, Desenber 7, 1880,
h. n. D. mj
District Forest Officer,

Pdoo Bdl 428'
FREDERICTOH, Now Brunswick.

ewe Attontions Mre E. N. Doylo ==

8irs

The Interdepartmental O f'ﬁ__onmspny!ng(!paraﬁm
uhcmngumaungmmm%. Pipa the proposed aerial
anwmnmmmsn, |

Prwwcﬂmmapndm,mmwm«m

mmuuwmmwmu el Tub
:lutoul:imzertwmdmnmm

Cemp Gagotown Arsme At that time he & mﬁ o woild mike furthar stulies
of the situstion there, Ay further fifermation which Dr. Nott might now
have on the infestation, would also be appresiuted.

Yours faithtully,
N

m“‘“"' y&
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By, Ae Lo Pritohard Deosubor 7, 1960
Br, J¢ be Busky

He, W V. Made,

e, S, V. Besdl

N5  NECHE HEDE M SR FR A SRR

At the Meating of the Interdeparimental Coznitten, October 31,
nmwmcmmmwww@mww ,
W&M!ﬁﬁmmﬁmuhw%wm
%Wa&twﬁmawﬁgnlmww&mm

LR RA "

close contast with the anperimentsl pragzam, -the sparational program
1 mwmawwaammuammxm

wmzmmmmmmwmmawwm-
mmmxatmarmmm ‘



Pp, Pritohavd, Dr., Keek, ¥M#. Hads, M Beall « 2 Ottaws, Jeo.?, 1960

mmarmwmmwwmw, at 2160 puane, ub which

vieupaints ani could bo exchanged botwasn mowbars of the
Goamaitten and the WWMW. Dy, Pritchurd
has alse nade to venarve 337 in tha fupper Bullding

fwiﬁasﬁum mmzs. Balieving thiv to xopwessud the
vieus of the other mesbore of the Camitiee I have written to M.
Browst sud My, Flioger, a5 por adtevhed coples. Ju tho sboanss of ¥r.
Haly from his offios, I have notb sxtenied st invitatien to v, Bruce
Wmmmmmmmmmwww,mw
atbempt S0 contnst Hr, Haly Wy ‘shous on Pscwxber 8 oo that an
m&ammmmwwumwmmgwm

Ao ftp s

He he Produle,
, Dizaator,
HLP fip Faront Biclogy Diviaton.
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Dosomher 7, 1960

wwuyumawnwﬁmmmz
1ot you know that a Mooding of the Interdepavtmunte) Comittes
on Forast Jpraying Operations kas been enlled Por Desembor 19,
2100 pemay in Room 4227, of the Sir Charles Pupyar But
rroants T mm{'s&ags gt e virtp s
progant, oxpeot Fliegor will aleo attend and £F
w2 san be of asolstance in providing transportation to the
Tupper Building 1t is only noesasazy to give Dr, Jottes or we a
*ohons oall on your arrivel in Ottava.

1 an mot certain at the momant whether Byuse Wright should
Mﬁﬁﬁeﬁ.MIMhme&wﬁr.Wgw.w
Hnumsewm,mhumwmmmmuu
follew his advige rogaviing an invitation to Np. Weight.

I am very hopeful that the diacuseion on Dgommber 19 may
lead to sympathetio underatanding of the various problems involved
and that the meoting will, therafors, prove o ba useful to all
congamed

Youra sincarely,
Mo Le Prabbla,
Divestor,
Pavast Blolegy Division,
nrﬂ JC r‘. m
He, W W, Haiy
Ny, H, ¥, Beall
Mr. B. W, FH.W

Bv. Ro H. Mm. 3!'. Jt Je p“tﬁﬂ
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Sun Life Bldg. | | Dasexbox 7, 1960

Bony Bammsoyt

You will mvmembor that at tho Ootober 31 Heeting of
the lnterdopartmantsl Committes on Povest Spraying Opsrations
gmwwﬂm%ﬁmm&m%&%ﬁ?m
future, &t vhich proposals spreying oparations ow
Brunswiok in 1961 oould bo smmmined in somswhab greator detoll.

Ymmwwmmmamm_azm riuental
Comnittes Descabor 19, 2100 pems in the 54z Chaxlen Tupper Building,
Hivepside Drive, Hoom A-287. This 4o whore we ust im Ootobar
and 1f we can bBe of assistance $o you in transportation to the
Tuppor Building plasse let me or Dy, Pettes know on your arvival,

In the moantize menbors of the Comuittes will have an
wi map of the pruposed spmying oporutions L .
hope that the disouasion in the aftewnoon of Ducombor 19 will de
profitable to sll soncerned, .

fours sincorely,

7
///M,/ZW
Me Le Mhle,
mm;
MLF ficp Forest Biology Division.
oot Dy, A, L. Pritohaxd
Dy Ju Ly Fonk
Hr. We Wo Mady

8y, H, ¥, BeallL”
¥re Ko By Baown
Pe, B, H,

bp. J¢ Jo Fattes



COPY

CANADA DEPARTMENT OF FORESTRY
FOREST BIOLOGY DIVISION

Forest Blology Laboratory
College Hill, Fredericton, N, B,

December 7, 1960

Mr, H, D, Heaney,

Canada Department of Forestry,
P, O, Box L2g,

Fredericton, N, B,

Dear Mr,., Heaney:

This will confirm our discussions of yesterday re-
garding spruce budworm conditions ln the Camp Gagetown area and
present tentative plans of Forest Protectlon Limited and the
N, B, Department of Lands and Mines for aerial spraying in that
general area in 1961,

With regard to spruce budworm and tree conditions in
the Camp area I would reiterate information sent to Mr, L. G, Davis
of your staff by Mr, Mott in early August and amplified in later
discussion with your staff, In general, the Camp area is free
from serious tree damage (it is not included in our moderate
or high hazard areas as mapped in 1960). Egg sampling in 1960,
however, indicated three spots within the northern part of the
Camp where falrly high e§g numbers were recorded (please check
1960 egg mass survey map). .

T am attaching hereto a map showing the part of the
Camp property included for spraying in the tentatlve spray
plan for 1961, Messre, Flieger and Brown have indlcated that
this spray boundary was drawn largely to bring into the treated
area the three spots showing high egg numbers referred to above,

It 1g clear that aerial spraying of the whole Camp
area in 1961 could not be Justified on the basis of budworm
conditions as they were defined in 1960, In the northern
quarter of the area where fairly high budworm egg numbers
were recorded in 1960, however, present status of budworm

/2



attack and future prospects for further attack warrant
attentlon on the basis that trees in this part of the Camp
are of value to the Army, Thus, the present plans of
F.P,L, and Lands and Mines for spraying in 1961 in the Camp
area seem to us to be quite reasonable.

I trust this information might be of use to you in
any negotiations that develop with Camp authorities regarding
budworm spraying in the Camp area,

Yours sincerely,

RMB: rmb (sgd) Richard M, Belyea

Richard M, Belyea,
Att: Officer-in-Charge,

cc - Mr, B, W, Flieger
Mr, K, B, Brown
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CANADA 9{}1(38fﬁ

DEPARTMENT OF FORESTRY

Forest Research Division
Maritimes District

P, O, Box log,
. ~Fredericton, N, B,

é&\ "' Desember &, 1960,
Dr. D, R, Redmond, : PR

Chief, Forest Research Division, ‘
Department of Forestry, B et

Ottawa, Ontario, N

Sir:

Attached to this letter you will find a copy of a
letter to me from Dr, R, M, Belyea, referring to discussions
held with him on December 6,

Although the Acadla Forest Experiment Station is not
included in the 1961 spray plan, it is evident that Dr, Belyea
feels that it should be gprayed,

You will note that Mr, Flieger and Mr., Brown sug-
gested that if we feel the Station property should be sprayed,
we should get in touch with Forest Protection Limited, Before
doing this, I feel that this should be discussed with Mr, Beall
and be considered in the light of whether or not Canada will
participate in sharing costs of the 1961 aerial spraying program,

If Canada participates in the costs, I assume there
wlll be no other costs to us for spraying at the Acadia Station,
but if not of course, we would most certainly be charged for
this service and we have made no provision in our 1961 estimates
for such an emergency, If it is decided that Canada participates
in the costs, would you please authorize me to make a request for
spraying to Mr, Flieger. In the past all such requests have gone
directly to the Province, but Mr, Brown acquiesces in the pro-
cedure outlined in Dr, Belyea's second paragraph,

Yours fafthfulfy,

H, U, Heane
District Forest Officer



CANADA o
DEPARTMENT OF FORESTRY . - °

Forestry Operations Divisf&ﬁ [imn
Maritimes District o

Eape,

ol 7

P, 0. Box k2g,
Fredericton, N, B,

ﬁ6{7 December 8, 1960,
Y Mr, H, W, Beall, .
n
Chief, Forestry Operations Division, U@E 679

Department of Forestry,
Ottawa, Ontario,

Sir:

I am attaching to this letter a copy
of a letter received from Dr, R, M, Belyea today,

It is apparent from Dr, Belyea's letter

I assume that we need not enter into
any discussions with Camp authorities, as the
Department of National Defence will no doubt make
1%s own decisions ang carry on its own negotiations
in connection with the budworm 8praylng program,

Yours faithfully,

/
H, D, Heaney,
District Forest Officer,
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o/o Univeraity of Hgw Brunswiels,
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Subjeot: Intexrdeparimantal Comulttee on Porost

7.9'1“

Baoanber 8, 1960

Thexe will be a further meeting of the Interdepartmental
Comaittes in Ottowa, Decembar 19, hmmwammw
eperations sgalmst the spruse btudworm in Hew Drunswiok in 1961.
Sincs our earlior mseting at the end of Ootobar preposals have
been advenced by Forest Protootion linfted, based on haward maps
and population forsoasts by the Fovest Biology Luboratoxy at
Fredericton, Thovsfore it will now ba poseible to logk at the
proposed program mich nore seeningfully Sthew was the gave at

the end

of Ootobear.

Tou ave eewmilally invited to attenmd ths .

Dooesiber 19, 2100 puney 40 the Sir Ohuvies .
Riverside Drive, Ottowa, ¥ho Tuppsyr Building e rather hard
for o stranger to find, go I extend %o you the sane fnvitetion
that has been given o Mr, Hen Brown and Bamey Flieger -

if you 'phone me ou your arvival in Ottaws I will sas that
you are plaked up and delivozed nt the Tupper Butlding,

&y Ly Ppitohasd

Dy, 3. by Hask

My,
He,
Hy,
#p,
By,

W, We Haty

i, ¥, Besll )/
K. B. Brown
3, ¥, Pliggor
R, H. 361‘?8&

Yours aincerely,
7 W A

Hs L Prabblo,
D rostor,
Porast Biolaw Division.



1p=0=31
Forestry Operations
wislom HWB/mes

GI?AWA, Decexber 9, 1960,

!&'o H.D, Hm@y,
District Forest Officer,
P.0. Box &28’
FREDERICTON, K.B.

Sir:

Thank you for your letter of Decusber 8th encloaing
Dr, Belyea's letter dealing with the budworm inmfestation at Camp Gagetown.
Dr. Belyea's conclusicns certainly appesr reascnsble and, if the present
plans of Forest Protection Limited are cerried out, it would seem that
no additional spraying is unscessary, :

) Prom your last paragraph I am not sure whether this
information has been made availuble to the Camp authorities, If he has
not already done o, I would suggest that Mr. Davis acquaint the military
suthorities with the budworm situstion and Dr, Belysa's recommendaticas.
Immmwmwmmtmdemmmmmwammm
negotiations carried out by the Depariment of Hutional Defence in
connection with amy spray applicstion which may be undevtaken inde
of that proposed by Porest Probection Iimited, However, the guestion ef
when and where spraying is necessary from & forestry standpeint is one
in which we are definitely imvelved, as I see if, since we are responsible
for forest managemsnt on the Camp area. I would hope, therefore, that the
information we have, and the advite we are able to give, will be made
available to Hatiomal Defence officials at the Camp,

Yours faithfully,

47&},

H.W¥. Bsall,
Chief,
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’i\ . ‘ L;_,‘
Dr, A, Le Pritoband o ,‘ ~ Bacazhar 9, 1960
Dye J. L, Eask '
Y, V., ¥, Xaiy

Hr. He Wy Beall

This is to confirm an alteration of time of the
Dacombar 19 mecting of the Interdepartnental Commitiss on
Forest Spraying Oporations from the aftemoos to 9100 adam.
Thia change was ndcessary becauss of truvel diffioulties
{nvolving ropresentatives fyom Frederioton.

I have been infarmed by Dre Fritohaxd that
Room A-227 will be evailable in the mowaing of Dacenber 19.

7
e g A e,
He 'Iu Prabible,

m’b@r’
HLP/icp Porost Biology Diviaien.
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DRR:EBC

Forest Research Divisioen

Ottawa, December l2th, 1960,

Mr, H, D. Heaney,
District Forest Officer,
P.0, Box 428,
Fredericton, N. B,

Sir:

_ Thank you for your letter of December 8th and the copy
of Dr. Belyea's lstter of December 6th to yom.

Hr. Beall will be in attendance at the Interdepartmental
Committee on Aerlal Spraying on Monday, December 19th and will, at
that time, bring up the question of spraying the Acadia Forest
Experiment Station, I provided Mr. Beall with a memoranduws pointing
out the advisabllity of spraying the Station to protect research plots
on silviculture, management, and tres breeding,

Although you did not atate that you thought the Station
should be sprayed, I gathered from the tone of your lstter that you
would agree with Dr. Belyea. Presumably you do not disagree,

Yours faithfully,

B. R. Redmond,
ef.



MEMORANDUM e« GOVERNMENT OF CANADA

TO *  Mr, He W. Beall W YOUR FILE No:

FROM :  De Ro Redmond OUR FILE No; 1h4=0=31

SUBJECT: DATE:
December 12th, 1960,

Dr. Belyea, Officer=in-Charge of the Forest Biology
Laboratory, Fredericton, has advised Mr, Heaney, District Forest
Officer at Fredericton, that the Acadia Forest Experiment Station
represente an area of high hazard for damage by the spruce budwerm
in 1961 and that the entomologists think that balsam fir on the
Station property is in danger of dying if it is not treated in 1961,

2, A coneiderable number of forest research projects, dating
back over a long peried of years, are being conducted at the Acadia
Forest Experiment Station, This research covers the fields of silvie
culture, regulation and management, and tree improvement, Much of
this research is based on remeasurement of permanent sample plots that
have been under ebservation for well over twenty years, Failure te
protect these plots from the ravages of the spruce budworm will mean
that much of the value of the research that will be derived from them
will be lost, The results of this research are of special benefit to
those companies of New Brunswick who are participants in the spraying
programe

3. It is my opinion that Forest Protection Limited should be
requested to include the area of the Acadia Forest Experiment Station
in their program of spraying against the spruce budworm in 1961,

. g
L Sere kB

A
~H A )

A - - O 8 Sy e
j?/’g?” C"g N{{’.-; //;V ,;:fm--""’v* Vi e .
ﬁ“ﬂ f\u« o ) /ZPN/ [’ '.r'de

[l = -t "'?m;;’

‘,I} 2 sl B 7 o\ e S PA Y X34
7 aachtS 5”’;%”7
.,.‘- ! y

CGSB Standard 6—~GP—22; P P & S Cat. No. 3590

D. Rs Re

-



CANADA
DEPARIMENT OF FORESTRY

Forestry Operations Division
Maritimes District 112%5

C':—u

P, 0, Box U2g,
Fredericton, N B,

- December 12, 1960,

Mr, H, W, Beall,

Ghief F°r°93ry Operations Division, %;$§N |

Forestry Department, §“5 DEC 14 1oen -

Ottawa, Ontario, Q% 4 1050 5
"Q;;\""O Eru? Nc -5

Sir: N tz-‘ ] % Q“ »

""‘-Mw T
This willl acknowledge your letter of
December 9 in answer to mine of December & dealing
with budworm infestation at Camp Gagetown,

Ag suggested in your second paragraph,
Mr, Davis today 1s seelng the military authorities
and letting them know of Dr, Belyea's recommendations,
and giving them all the informstion which we have.

In your letter of December 7, which you
marked to the attention of Mr, Doyle, you requeated
further information about the infestation within the
Camp Gagetown area., I belleve that my letter of
December &, which was attached to Dr, Belyea's,
answers your request for further 1nformation.

; ‘/ [> ‘/S' mj .
/ﬁw A i” f o Dietrict For dper,
AT

& Cs
l)//'



CANADA
DEPARTMENT OF FORESTRY

Forest Research Division {}jf”&‘ﬂ
Maritimes District

P, 0, Box U428,
Fredericton N B,

Deceﬁber 12 1960
Dr, D, R, Redmond,
Chief, Forest Regéarch Division,
Department of Forestry,
Ottawa, Ontarlo,

Sir:

I believe your letter of December 7 has
already been answered by mine of December &, with
which I enclosed Dr, Belyea's recommendations in
connection with spraying the Acadla Forest Experi-
ment Station., As was pointed out in my letter and
Dr, Belyea's letter, the Acadia Station i1s not in-
cluded in the 1961 spray program as drawn up by
Foreat Protection Limited, Although Forest Protection
Limited realize that the 1nfestation is active in
that general area, they felt that forest values
were not sufficient to have it included,

We, however, most certalnly recommend
that the Acadia Station ares be included, in view
of Dr, Belyea's forecast of further mortality if
the area 1s not treated.

Yours falthfully,

H, D, Heaney,
District Forest Officer.



14=0-31
HB/bre

Forestry Opsrations Division

OYTANA, Degsezber 15, 1960.

Sirs

Thark you for your lebter of Desezbor iRth, regarding forest
ingeot spraying eb Camp

Would you pleass Yot me know as scon as posaibls of any plans
Xoep us advized on eny dovelopments that mey ccowr §n this ctmeotion.

Yours falthfully,

=

H, We Beall,
Chief .
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OTTAWA, December 16, 1960,

MEMORANDUM FOR FILE

INTERDEPARTMENTAL COMMITTEE ON FOREST SPRAYING OPERATIONS

A meeting of the Committee was held on December 1é6th,

The following are the main points that arose of interest to this
department, other than those relating to Forest Biology:

(1)

(2)

(3)

The Fisheries Department is not opposed to federal
financial contribution to the New Brunswick spraying
operation in 1961,

Although the Acadia Forest Experiment Station was not
included in Forest Protection Limited's spray plan for
1961, it is included in one of several extensions to

that plan recommended by Dr, Belyea., Dr. Belyeats
proposals were acceptable to the Committee, Dr. Belyea
said he believed that both Mr, K,G. Brown and

Mr., Fleiger would be agreeable to including the

Acadia Station in the spray program on the request of
this department, There will be an opportunity to speak
to both of them about this on Monday, the 19th, when they
will be attending another meeting of the Interdepartmental
Committee.

The north end of Camp Gagetown is included in Forest
Protection Limited!s spray plan, although Dr, Belyea
thinks that this is not particularly necessary next year,
However, as Forest Protection Limited will probably want
to make use of the Army's airstrip at Blissville, it is
likely that this area will be included, There is also a
possibility that the Army may make independent arrange-
ments with Forest Protection Limited for spraying other
parts of the Camp to control biting insects. Dr, Belyea
thinks that if this is done it will not likely harm any
parasites or predators of the balsam woolly aphid that
may be in the area, Colonel Miller of N,D,H.Q., knows
nothing of any plans for such spraying at Gagetown, I
have asked Mr, Heaney to keep us advised.
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(4) The McGivney Ammmnition Depot is definitely included

in the 1961 spray plan.

HoWoBe
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(701 ’ID MEMORANDUM e GOVERNMENT OF CANADA
/ rI/,,? Aty
i
Vi ,
TO :  Dr., JoD.B. H n and Dr, D.R. Redmond YOUR FILE No:
FROM : H,W, Beall OUR FILE No:  14mOw31
SUBJECT: téerdepartmental Committee on Forest DATE: Decs 19/604

Spraying Operations

Following the meeting of the above Committee
this morning Mr. K.B. Brown said that it would be in order
for our Minister, if he so desires, to inform the Cabinet
that he and the Manager of Forest Protection Limited have
agreed to the extension of the 1961 spray program to
include the Acadia Forest Experiment Station.

2, A1l that is required(in the way of a request is a

letter from Mr, Heaney to Mr, Fleiger, with a copy to
Mr, Brown, asking that the Acadia Station be included.

HoWoB,

W /j& /2_/./0
e

CGSB Standard 6—GP—22; P P & S Cat. No. 3580



MEMORANDUM . GOVERNMEﬁT OF CANADA

I/
TO : Dr, J.D.B. Harrison and Dr. D.] dmond YOUR FILE No:
FROM :  H,W, Beall OUR FILE No:  1/mQw3l
SUBECT:  Interdepartmental Committee on Forest DATE: Dec, 19/60,

Spraying Operations

Following the meeting of the sbove Committee
this morning Mr. K.B., Brown said that it would be in order
for our Hinister, if he so desires, to inform the Cabinet
that he and the Manager of Forest Protection Limited have
agreed to the extension of the 1981 spray program to
include the Acadia Forest Experiment Station,

2, All that is require in the wey of a request is a
letter from Mr, Heaney to Mr, Fleiger, with a copy to
Mr. Brown, asidng that the Acadia S8tation be included,

(<7

H.,¥.B.

CGSB Standard 6—GP—22; P P & S Cat. No. 3590
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OTTAWA, December 16, 1960,

A nesting of the Committee was held on December 16th.

The following are the main points that arose of interest to this
department, other than these relating to Farest Biology:

(x)

(2)

(3)

The Pisheries Department is not opposed to federal
finsmeial contribution to the New Brunswick spraying
operation in 1961,

Although the Acadia PForest Expsriment Station was not
included in Forest Protection Limited's spray plan for
1961, it is included in one of several extansions to

that plan resommended by Dr, Belyea. Dr. Belyea's
propesals were acceptable to the Committse, Dr. Belyea
said he believed that boeth Mr, K.3. Brown and

Mr, Fleiger would be agresable to including the

Acadia Station in ths spray program on the request of
this department, There will be an opportunity to speak
to both of them about this on Mondsy, the 19th, when they
will be attending another mesting of the Interdepartmental

The north end of Camp Gagetown ie included in Forest
Protection Limlted's spray plan, although Dr. Belyea
thinks that this is not particularly necessary next year.
However, as Forest Protection limited will probably want
t mike use of the Army's airstrip at Blissville, it is
likely that this area will be ineluded. There is also a
possibility that the Army may make independent arrange-
ments with Forest Protectiom lLimited for spraying other
parts of the Camp to control biting inseccts. Dr, Belyea
thinks that if this is done it will not likely harm any
parasites or predators of the balsam woolly aphid that
may be in the area, Colonsl Miller of N,D.H.Q. knows
nothing of any plams for such spraying at Gagetowm, I
have asked Mr, Heaney to keep us advised,
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(4) The MeGiwmey Ammunition Depot is definitely included

in the 1961 aspray plan.
Y

HJW.B,
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	Notes on a meeting of the interdepartmental committee on forest spryaing oeprations, heldo in the office of dr. A. L. Pritchard at 1:30 pm January 25, 1960

	Attendees

	Notes of the January 19 meeting with the New Brunswick government and its advisors to discuss details of the 1960 DDT spray program in the province of New Brunswick

	Preliminary statement of comparison of two concentrations of DDT spray used against the spruce budworm in New Brunswick in 1960

	Forecast of infestations in B. C. which may require control action in 1961

	Preliminary report on black headed budworm control projects queen Charlotte Islands

	Trials of bacillus thuringiensis against spruce budworm in New Brunswick

	Meeting of interdepartmental committee on forest operations October 31, 1960 
	Forecast of spray projects 1961

	Department of lands and mines fredericton New Brunswick

	Notes of a meeting of the interdepartmental committee for forest spraying operations held at 1o am on October 31, 1960 in A-227 of the Sir charles Tupepr Building Ottawa

	Preliminary statement on comparison of two concentrations of DDT sprya used against the spruce budworm in New Brunswick

	Effects of the 1960 DDT sprayings in central New Brunswick on young salmon, young trout and aquatic insects

	Preliminary report on black headed budworm control projects Queen Charlotte Islands 1960
	Interium report on the effects of DDT on resident coho fry populations of Moresby Island Streems

	Chemical control of Ectropis crepuscularia 

	Trials of bacillus thuringiensis

	Bacterial insecticide experiments

	Infestations of forest insects observed in 1960 that may require chemical control action in 1961




