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Field Trials of inseoticides against the spruoce
budworm in New Brunswick « Je J, Fetbes,

Effects on salmon populations of insecticides
used in Nos 1 = Fisheries Research Board.

Laboratory trials of insecticides ageinst spruce
budworme =~ Je J. Pottes.

Trials of inseoticides used in Noe 3 against salmon

~ under laboratory conditions = Fisheries Research
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Review of fcrest inseot infesteations with regard
to control operations in 1959 « M, L. Prebblo.

Possible centinueticn of joint field and laboratory
investigations ~ Forest Biology Division, Fisheries
Research Board.

Other Matters,
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NOTES ON A MEETING OF THE INTERDEPARTHMENTAL O OCMMITTEE
ON FUREST SFRAYING OPERATIONS - HELD I THE (FFICE OF
Dr. A. L. Pritohard - Department of Fisheries -
At 9:00 a.me -~ on September 26, 1958,

IN ATTEWDANCE -

Dre M¢ Le Prebble ~ Science Service ~

Dr. Jo J. Fettes ~ Department of Agriculture.
Dr, J. L. Kask - Fisheries Research Board.
Mre Wo W, Mair = Department of Northern
Mre J. P. Guerrier - Affairs and Nationgl

Mro He We Bsall ~ Resources,

Dre Ae Le Pritchard - Department of Fisheries,.
Mr. W. Ro Hoursten - " " "

Dr. Prebble as Chalrman submitted an Agenda for consideration
of the meeting. Copy attached hereto. The meeting agreed that the Agenda
was satisfactory.

ITEM NOe 1 = Figld Trials of Insecticides,

This was reviewed by Dr, Fettes. He stated that last winter
the Science Service and the Fisheries Research Board had set out to design
experiments to try to discover insecticides which would kill the spruce
budworm without serious hazard to fish. It had been decided to check 4 °
preparations - DDT, DDD, Korlan and Sevin. These wouvld be tested at dif-
ferent concentraticns and through bic-assay tests on fish and budworms in
the lsboratory, and by aircraft spray tests in the field in New Brunswick,
He submitted a map showing the location of the spray plots used in New
Brunswick.

The Research Board set up aquatic insect and fish population
tests in the wvarious spray plot areas. The results of the tests on the fish
and aquatic insects would be reviewed by Dr. Kask later in the meeting. Dr.
Fettes then reviewed g preliminary report of the field trials of the effeot
of the 4 insecticides on the spruce budworm, (attached heretc as Appendix I).
He pointed cut that their effectivensss on the budworm was in the same order
that had been established on fish by the bio~assay tests at Nanaimo, that is
DDT, DDD, Korlsn and Sevin., He stated that in the field tests only DDT and

- DDD were tested on fish since there was not enough information available on
the other two insecticides to warrant large scale tests. He pointed out that
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INTRADEPARTMENTAL CORRESPONDENCE
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SUBJECT Fisheries research Board of Canada

The Fisheries Research Board of Canada held s
meeting in the Chateau Laurier Hotel in Ottawa on January 4th
from 9:20 a.m. to 1:30 pems I was invited to attend by the
Department of Agriculture, and was told that this meeting would
gzive a lot of the technical background for the discussion to be
held at the meeting on January 10th, 1958, in which fish mortality
resulting from the application of insecticides to control forest
insects would be discussed.

2 The opening remarks, made by the Chairman, Dr.
Fayes, surmmarized results of the meetingz held on January 3rd.

He then introduced four speakers whose papers covered the follow-
ing materisl:-

1o Dr. F. E. Webb, Forest Biology Laboratory, Fredericton,
NeBo, gave a very cocncise summary of spraying operations against
the spruce budworm that have been carried out in New Brunswick
since 1952 and in south-eastern Quebec since 1954. He outlined
the history of the development of the insect outbreak, and the
history of spraying as affected by acreage spraved each year and
the dosage used. His talk was very well documented with coloured
slides that showed typical damage by the insect, and the extent of
damage tkat is prevalent when spraying is first considered, as well
es the appearance of a forest that has been sprayed recently. The
type of sampling used to determine budworm mortality from spray was
outlined, and the effects of D.D.T. on budworm and other insects
were discussed. At the end, he listed the conditions under which
DeDeTe should be apnlied as a control measure for forest insects,
end warned of the necessity of knowing the ecology of the insect
being controlled, as well as that of other insects that may be
aflected at the season of spray application. One point worthy of
nete that was made showed that in New Brunswick, where streams
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were very often used as a boundary for spray blocks, these streams
received dosages of D.D.T. double the amount that they would have
received had they not been used as boundaries. This is because
the streams receive spray twice, once when each of the blocks they
delimited was being spraved.

2o Dre. M. He A. Keenleyside of the Fisheries Research Board,
St. Andrews, N. B., discussed salmon populations as they were
determined in the Miramichi River since 1950. The population
study was initiated in 1950 to determine the effect of controlling
mergansers on the population of salmon fry and parr. Control of
mergansers was begun in 1950, and the resulting increase in small
salmon was immediately apparent. However, in 1954, the year that
D.D.T. was first applied on the Northwest Miramichi, the salmon
fry population was almost nil. The populations of small parr and
large parr were reduced considerably. In 1955, the population of
small fry was more than double that of any year since the study
had begun. The reason for the decrease in population in 1954
appears to be toxicity of D.D.Te There are several theories
regarding the extremely high population of small fry in 1955. None
of them have been completely tested. There has been no means
developed for testing the effect of D.D.T. on smolts, running to
the sea in the spring, and it is too early to determine that the
adult population returning to the rivers has been reduced by the
1954 mortality. This study has been expanded to cover population
changes of salmon in branches of the Miramichi other than the
Northwest, and has recently been initiated on the Tobique River.

3« Dr. F. P. Ide, Fisheries Research Board, University of
Toronto, discussed at considerable length results of his popu-
lation sampling of aquatic insects on river bottoms in New Brunswick.
He was able to show that nearly all aquatic insects are eliminated
for a short period following aerial spray with De.D.Te Small insects,
such as midges, occur again in great numbers within a few weeks
after spraying, but large insects, such as the larger stone flies
and the web-spinning caddis flies seem to be elimineted for at
least three years. These larger insects provide a great volume
of the fish food in the rivers.

ke lir. W. R. Hourston, Federal Department of Fisheries,
Vancouver, outlined the spray programme against the black-headed
budworm conducted on 155,000 acres of forest land in British
Columbia in 1$57. The greater part of his paper dealt with the
ef'fect of aerial spray on the population of Coho fry in salmon
streams in the treated areas. An emulsifier was used in the
preparation of the spray and was found to be toxic to Coho fry at
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concentrations exceeding 2.5 pepo.ms It is not thought that con-
centrations c¢f the emulsifier reached this level during ordinary
spray applicetions. DMortality of Coho fry was excessively high,
approaching 100%, in many of the streams in the spray area. This
was unexpected because salmon streams were not used as boundaries
for spray areas, and special attempts were made to avoid spraying
salmon streams where they could be seen from the air. If a plane
was flying directly across the stream, the spray apparatus was
shut off while it crossed. In many instances, contour flying was
used anc spray planes flew parallel to streams. In such cases,
the flight alonz the stream bank was omitted. Studies have shown
that concentrations less than 0.005 p.p.m. of DsD.T. are not
lethal against salmon fry. JSamples of water collected from the
several streams in the spray area were tested for concentration
of D.D.Te and it was found that the concentration varied from
less than 0.0l to as much as 0.4C p.p.me Sampling of aquatic
insect populations revealed that insect mortality was similar to
that described by Dr. Ide in the Miramichi in New Brunswick.

The Fisheries officers in British Columbia are hoping to restock
the rivers in which mortality was excessively high. To date, no
firm plans have been made.

I

D. Re H.
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1956

INVESTIGATION

and
MANAGEMENT

of

THE 'ATLANTIC SALMON

INCE 1949, Canada's research and management programme for the betterment of the country's At-

lantic salmon resources has been carried out under the direction of the federal-provincial Co-ordi-
nating Committee on Atlantic Salmon. The articles on the following pages review the present situation
and the progress made in the investigational and management activities during 1956.

The first article, beginning on this page, is a statement made by Dr. J,.L.. Kask, Chairman of the
Fisheries Research Board of Canada, at a meeting in Ottawa on February 5, 1957, of the members of
the Co-ordinating Committee and.their advisers.

The two succeeding articles constitute the report of the Scientific Sub-committee on the progress
made during 1956. That starting on page 5 deals with the research programme and is by Dr. C.J. Kers-
will of the Research Board's Biological Station at St. Andrews, N.B., The second half of the report,
starting on page 15, is by Dr. W.M. Sprules, Special Assistant to the Deputy Minister of Fisheries of

Canada, Ottawa.

The Changing Environment
By J.L.LKASK

Atlantic Salmon (''Salmo salar'')spawn in
rivers occurring in restricted latitudes of
Western Europe and North America. On the
North American side the original distribution
extended from southern New England to mid-
Labrador. With increase in population and in-
dustrialization the southern extremity of dis-
tribution has been progressively pushed north-
ward, Salmon still occur in fluctuating numbers
in some 300 streams and rivers of Canada's
Atlantic Provinces, It is estimated however
that more than 75 per cent of remaining salmon
run to about six principal river systems of New
Brunswick and Newfoundland.

Salmon have a complicated life history
and they are very delicately adjusted to their
varied environmental requirements, Their
survival depends onthe availability of a number
of demanding conditions in the salt water of the
seéa, the brackish water of estuaries and in the
clear, cold, fresh water of certain streams.
Of these environments the streams are the
most easily vulnerable.

Adult salmon lay their eggs, and their
young are born and reared, in restricted areas
of some streams, If conditions in the rivers
of their birth are substantially changed, or even
slightly changed for some characteristics, they
cannot survive for long.

Because salmon come from their ocean
feeding grounds, at appropriate seasons, to
their chosen streams to spawn, they can be se-
riously reduced in numbers by unrestricted
fishing. It is doubtful, however, that they can
be exterminated entirely by fishing so long as
even a very few escape to spawn. But by chang-
ing their fresh water environment so that they
cannot survive or make a living, the population
of a whole river system can be completely
wiped out.

Most of the rivers in North America that
formerly supported salmon runs and no longer
do, have lost their runs more from adverse
changes in the very restricted and demanding
freshwater environment in which they are born



and spend the first half of their life, than from
overfishing.

Significant changes in the freshwater en-
vironment canbe caused by a number of factors
that usually accompany increases in population
and industrial development. Agricultural, ur-
ban and industrial pollution (including spraying
forests and waters with DDT) contribute sub-
stantially. Removal of adjacent forest cover
with attendant fast run-offs and exposure of
critical river areas to increases in light and in
temperature can have deleterious effects.
Multiple water uses for irrigation, power, na-
vigation, etc., and physical interference with
the river itself such as often accompanies log-
ging, mining or roadbuilding all can, and do,
affect the river as an environment for living
organisms.

Just when an effect or a combination of
effects becomes a limiting factor to salmon
survival and growth is often difficult to deter-
mine. These effects can be the more danger-
ous as they frequently creep up slowly and defy
positive detection.

"PRICE OF DEVELOPMENT

No responsible person can deny that Ca-
nadian salmon rivers have undergone, and are
undergoing, serious changes of the kind just re-
viewed. As Canada develops some of the prices
of development will have tobe paid, as has been
the case in other areas. We should, however,
be able to learn some things from previous
mistakes, so that the price we have to pay may
be kept to 2 minimum.

It is my view that the eventual loss of the
Atlantic Salmon from its principal streams
does not have to be included in this price, but
some sizable sacrifices will have to be made if
we are to keep our salmon rivers worthy of the
salmon,

What more can be done, then, in addition
to the excellent work already being carried out
by the federal and provincial Governments in
research and regulation, and by the untiring ef-
forts of the various salmon and natural history
associations that are vitally interested in the
continuance andthe increase of this remarkable
resource?

The simple answer, it appears to me, is
that we must keep our salmon rivers in such a
state that salmon will continue to be attracted
to come back to them from the sea to lay their
eggs, and that their young can make a pleasant
living in the streams during the years they are
preparing for their trip to sea and ultimate re-
turn, Of course provision must be made, too,
to allow the best number and best quality of
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salmon to escape the fishery (both rods and
nets) to provide an adequate spawning stock...

Much good effort is already being e
pended on the latter requirement. Researc.
workers are defining the races of salmon, are
determining the productivity of waters and the
best numbers of salmon to utilize the produc-
tive capacity. Regulatory officers determine
fishing seasons and see that adequate numbers
reach the spawning grounds. It is to the first
matter, that of guarding the salmon's all im-
portant freshwater environment, that small im-
portance is being attached, and where much can
and should be done, '

I 75 per cent of Canada's present salmon
stocks spawn in the waters of a hali-dozen
principal river systems, then these most im-
portant rivers must be attended to first. The
rivers themselves and the land for an appro-
priate distance from the river must be declared
a forest and wildlife refuge, the inviolability of
which must be carefully guarded. The amount
and effect of all pollutants which are constantly
being poured into rivers in ever-increasing
amounts, must be carefully measured and con-
trolled and their ill effects neutralized. Forest
spraying in the area of streams must be care-
fully controlled and more specifically carried
out even if extra costs are considerable, or
else less damaging sprays must be quickly
developed. The activities of man must be care-
fully supervised not only in his fishing, hunting
and firebuilding, but in the disposal of wastes,
building of barriers and river manipulation as
well,

Nothing less than this will prove adequate
to save the salmon.

Although the above few recommendations
appear simple and acceptable, they will require
some doing to be effective. Rivers are put to
so many uses and competition for their use is
ever increasing, If we want to preserve the
rivers for salmon as well as to put their wa-
ters to other usés, then each new use will have
to be examined and modified if necessary to
suit the salmon's requirements. This, with the
getting aside of "'sanctuary' streams, is a big
job, much more than can be done by the federal
Government alone or even in co-operation with
provincial and other govermments. It is a job
that will require the burning desire and the
continuous eiffort of all interested people. And
it has a high priority. Increases in the number
of patrol officers, further restrictions on fish-
ermen, increased hatchery services or even
increased researches into life history and hab-
its will be of little avail if the salmon's fresh-
water environment is allowed to deteriorate
and become progressively less conducive to
survival.



Investigation & Management
of Atlantic Salmon in 1956

Part I--

The Research Programme

By C.J. KERSWILL

HE OBJECT of the research programme is to
T get facts that will allow the Atlantic salmon
fisheries to be managed to give the best possible
catches for everyone concerned. Such management
may be by regulations controlling the catch of the
fish and by various fish culture and development
practices. In planning and carrying out such a re-
search programme on Atlantic salmon many com-
plicating factors must be taken into account. Some
of these are: (1) The great popularity of the fish a-
mong both commercial fishermen and anglers so
that adequate supplies are needed by many groups
of people over a wide area; (2) the salmon's com-
plicated life history involving part time in fresh

water and part in the ocean; (3) the natural varia- -

tions in living conditions for the fish in different
parts of the coastal region; (4) the changes in these
environmental conditions in the rivers, which are
constantly being made by man.

Our present research programme was organ-
ized in 1950 and revised slightly in 1954, Plans
were finalized only after a careful review of the in-
formation already obtained by scientists in Canada

and other countries, including the British Isles and

other parts of Europe, where the same species of
salmon occurs. The precgramme is always subject
to revision as new problems develop, as some pro-
jects are completed, or as techniques are developed
to allow new kinds of study to be started. At pre-
sent it includes the following projects: (1) to collect
and analyse siatistics on commercial landings and
angling catches; (2) to learn the size of spawning
runs and the success of the resulting spawnings at
all stages of the salmon from egg to smolt; (3) to
learn how many salmon are contributed to the vari-
ous fisheries by typical rivers; (4) to develop ef-
fective ways of increasing smolt production through
the use of hatchery stock; (5) to learn the value of
controlling predatory birds in improving smolt pro-
duction; (6) to learn the extent of damage to galmon
by aerial spraying of DDT and ways of overcoming
these harmful effects.

In 1956 these projects were carried forward
by the Fisheries Research Board of Canada mainly
on the Pollett and Miramichi Rivers in New Bruns-
wick and the Little Codroy River in Newfoundland,
and by the province of Quebec on the Pori Daniel
River in the Gaspe peninsula. The federal Depart-
ment of Fisheries was responsible for the actual
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removal of mergansers in experimental bird con-
trol operations on the Miramichi River, N.B., and
the St. Mary's River, N.S. Valuable assistance was
provided also by the provinces of Nova Scotia and
New Brunswick. The success of many phases of the
programme, for example, the reporting of marked
and tagged salmon, resulted from excellent co-
aperation of fishery officers and the public,

The following review discusses briefly the
highlights of some of the research projects on which
interesting information was obtained in 1956,

STATISTICS

There are records of salmon catches by com-
mercial fishermen in various areas of the Atlantic
provinces (not including Newfoundland) for the past
80 years. The total landings show many ups and
downs with several peak years when production ex-
ceeded 3,500,000 pounds and several examples of
low production, falling below 2,000,000 pounds.
For Newfoundland the commercial landings, indi-
cated by salmon export figures for the past 40
years, show similar fluctuations in the total annual
catch from 3,000,000 pounds to over 6,000,000
pounds. The most recent peak year of production
was 1930, when over 13, 000, 000 pounds were landed
by commercial fishermen on the whole Atlantic
coast, Since then there has been a gradual decline
in catches by commercial nets and this has been
mainly responsible for the recent widespread con-
cern over the Atlantic salmon stocks,

Reliable statistics on salmon catches in east-
ern Canada by anglers are not available for sucha
long period. The information which is available
fails to show that fewer fish are being angled nowa-
days than many years ago. There is good reason
to believe that even more salmon are angled now
because the sport has gained popularity. A natural
outcome is that the experienced individual angler
cannot expect to catch as many fish per day or week
as in earlier times,

Starting in 1954 we have shown in this annual
review graphs of the commercial and angling
catches since 1949 for the Maritime region. In
figures 1 and 2 these are brought up to date by the
addition of the 1956 statistics. The extent of the
three areas into which the Maritime region is di-
vided has been described in previous reports. Also
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Figure 1. Commercial landings of Atlantic salmon in Canada.

included in figure 1 are commercial landings in the
provinces of Quebec and Newfoundland. The Quebec
landings arefrom the published reports of the prov-
ince of Quebec; all the other statistics were pro-
vided by the federal Department of Fisheries.

Commercial Landings

Commercial fishing for Atlantic salmon is al-
lowed only in salt water, where it is carried on by
offshore floating drift nets in a few places, fixed
trap nets along the shores of bays and estuaries,
and’ set gill nets. As shown in figure !, the total
catch by nets operated in waters bordering Quebec
and the Maritime provinces was about 15 per cent
higher in 1956 than in 1955, These increases re-
sulted from larger catches on the north shore of the
St, Lawrence River in Quebec, and in the Gulf area
of the Maritime region. The landings in the Gulf
area were made mostly by fisheries in the Mira-
michi River and vicinity,

Total Newfoundland landings were slightly
lower in 1956 than in 1955, according to the prelim-
inary 1956 statistics. Itis of interest that landings
on the Labrador coast were considerably higher
than in 1955.
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It is encouraging to note that everywhere, with
the possible exception of Newioundland, the down-
ward trend of recent years has halted. Still, total
landings for the whole Canadian Atlantic coast were
just over 2% million pounds in 1956, or about half
the average level of the past 25 years. In 1956 re-
tail prices were quite high at over one dollar per
pound at many centres in eastern Canada. Landed
values were around 50 cents per pound and some-
times higher, which partly compensated for the rel-
atively low level of production.

Angling Catches

Salmon angling was again a very popular re-
creation on the freshwater sections of a great many
rivers. On most rivers the 1956 season was good
by comparison with recent years, as indicated by
figure 2, which shows total caiches in the Maritime
region and on some of the individual rivers in it
since 1949, These statistics are for salmon of all
sizes including grilse and kelts or black salmon
which can be taken in early spring in New Bruns-
wick under special permit, Most of the kelis are
taken in the Miramichi River, N, B., and the pro-
portion of the catch which they represent as well as
the proportion of the total Miramichi catch which
are grilse are discussed below.
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Figure 2. Angling catches of Atlantic salmon in the Maritime Region of Canada,

The outstanding feature of the 1956 sport fish-
ing season in the Maritime region was a phenomenal
abundance of both grilse and large salmon in the
Main Southwest Miramichi River, N. B., during
September. In this final month of the angling sea-
son 4,900 grilse and 10,400 large salmon with a
weight of 56 tons were caught in this one tributary.
This large catch was responsible for the increase
in the total Miramichi River catch to almost 38, 000
fish, 30 per cent higher than in 1955 and the highest
recorded since 1950. Of these 38,000 fish, 7, 600
or 20 per cent were kelts taken during the regular
spring season which ends on May 24. Only 51 per
cent of all the bright salmon angled between June 5
and September 30 were grilse, the balance being
large salmon of which most were 2-sea-year fish.

In recent years anglers have often expressed
concern about the supply of early-run salmon, fear-
ing that they were almost extinct in the Miramichi
River. Yetin June and July, 1956, Miramichi an-
glers caught over 1,000large salmon and over 4, 000
grilse; in August over 1,300 large salmon and over
4,200 grilse were caught. So the total catch of sal-
mon which may be classified as 'early-run" ex-
ceeded 10, 000 fish on the Miramichi in 1956,
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In most of the other rivers of the Maritime
provinces more salmon were caught by angling than
in 1955, but the catches were somewhat below the
average level of the past eight years except on the
St. John River system and Rocky Brook in New
Brunswick and the Medway River in Nova Scotia.
The total catch of 47,312 fish in 1956 resulted from
an effort of 154,924 rod-days by the anglers as
compared to an effort of 147,447 rod-days which
produced the 35, 988 fish caught in 1955,

In Newfoundland over 17,000 salmon were an-
gled in 1956 according to preliminary report, as
compared to about 15,000 in 1955, Visiting sports-
men are reported to have been pleased with angling
conditions there in 1956. It is expectied that interest
in angling will increase greatly in Newfoundland as
transportation facilities improve, making more
rivers accessible.

MIRAMICHI SALMON RUNS IN 1956

In these annual reviews the runs of salmon
into the Miramichi River are given special attention
because it is the only river in eastern Canada hav-
ing large commercial and sport fisheries for sal-



mon, where sampling traps and counting fences are
operated by research staff through the open water
season. Information obtained here is a useful guide
for solving salmon management problems on other
streams where special research studies cannot be
undertaken at present,

In 1956 an unusually large number of grilse
and large salmon entered the Miramichi River.
This was shown by our commercial type sampling
trap which is now operated from spring to fall every
year in the estuary just below Chatham. This trap
net resembles the regular gear used by local com-
mercial fishermen except for the size of the mesh
which is 3% inches extension measure instead of five
inches, so that grilse can be retained, All captured
fish are released after being counted and examined
for marks or tags. The following table shows the
total number of fish caught by this trap in the past
three years, as well as the number taken during the
regular commercial season.

Large Salmon

During Commercial Season

Total (June 5-Aug. 31)
1954 2,080 333
1955 2,787 72
1956 3, 360 234

Grilse
During Commercial Season

Total (June 5-Aug. 31)
1954 1,832 905
1955 1,790 668
1956 3,534 1,143

As in previous years only a small number of
large salmon was caught during the commercial
trap net season but a great increase occurred after
the season closed. In 1956 this fall run was the
largest since the trap has been operating. On Sep-
tember 20 the highest count was made -- 268 large
salmon. This was higher than the total catch dur-
ing the whole commercial season, The movement
of grilse through the estuary was more evenly dis-
tributed so that fair numbers occurred throughout
the regular commercial season, but these could not
be taken by the regular trap nets.

The movement of salmon through the trap net
fishing area intofresh water seems to depend partly
on water temperatures in the estuary. The summer
of 1955 was hot and dry and few fish were caught in
the sampling trap for several weeks in July and Au-
gust when water temperatures were consistently
over 68°F, In 1954 and 1956 summer water tem-
peratures in the estuary were lower and large sal-
mon and grilse were taken throughout the summer.

Although more salmon were moving through
the estuary in 1956 than in previous years the num-
bers recorded at the counting fence on the Nor+h-
west Miramichi River about six miles above L d
of tide were the lowest since recording began in
1950. Small runs of large salmon and grilse passed
through the fence in June and early July and again
in October, but during most of July, August and
September almostno upstream movement occurred.
This may have been caused by low water and a lack
of freshets in the river during the summer. An-
other explanation may be the DDT spraying of the
forests in the region of the Northwest Miramichi in
June, 1954. A total of only 775 grilse was counted
as compared to 2,756 in 1955 and counts of over
2,100 each year since 1950, Large salmon totalled
587 as compared to 778 in 1955 and counts of over
1,000 in the three preceding years,

The number of large salmon passing through
the counting fence on the Dungarvon River in 1956
was 305 which was about average for the past few
years; the number of grilse was 404, which was
slightly below average. A light grilse run occurred
in June and July, and many large salmon and grilse
passed through the fence in late September and
October. Low water conditions in the river were
likely responsible for litile upstream movement
during the summer.

This was the final year of operation of a
counting fence on the Dungarvon River. At the close
of the season in November, 1956, all the Dungarvon
equipment was transferred to the vicinity of Camp
Adams on the upper Northwest Miramichi. A fence
will be installed here in 1957 to provide a second
checking point for ascending fish about 30 miles
above the lower fence which has been operated since
1950,

Unusually large numbers of sea lice were ob-
served on salmon entering the Miramichi estuary
in 1956. Grilse seemed to be more heavily infested
than large salmon. In many cases lice were so
numerous onthe head and gill covers of the fish that
the skin in affected areas became loosened. When
the lice fell off in fresh water large patches of the
weakened skin also fell off exposing the underlying
flesh. Infestation reached a peak in August when
many anglers complained of catching salmon with
large raw sores on the head, Although this para-
site is common on Atlantic salmon it seldom oc-
curs in such large numbers in our waters. A simi-
lar heavy infestation occurred, however, in the
Moser River, N,S., in 1939,

SMOLT-MARKING EXPERIMENTS ON FIVE
SALMON RIVERS

Since the development of an expanded re-
search programme for Atlantic salmon under the
Federal-Provincial Co-ordinating Committee which
wag formed in 1949, the marking of smolts by fin-
clipping has been undertaken at four new counting



fences in addition to the Pollett River, N, B., fence
where all smolts produced in experiments since
1742 have been marked. These new operations
s..cted on two tributaries of the Miramichi River
system in 1950, on the Port Daniel River on the
Gaspe coast of Quebec in 1953, and on the Little
Codroy River in southwestern Newfoundland in
1954, The Port Daniel programme is operated by
the Quebec Government and all the others by the
Fisheries Research Board. The work in the Mari-
time provinces is part of the programme of the St.
Andrews, N,B,, Station; the Little Codroy project
is operated by staff of the St. John's Newfoundland
Station.

The object of the experiments is to learn the
annual production of smolts by a series of typical
salmon streams, and to estimate their contribution
to the various commercial and sport fisheries over
the whole Atlantic coast and tothe spawning escape-
ment, To do this large numbers of descending
smolts are trapped each year on all the streams,
marked by fin-clipping with the same fins removed
every year on a particular stream, and released.
As many as possible commercially caught and an-
gled salmon are examined for marks in the various
fishing areas each season, and records are made
of numbers of marked and unmarked fish. Scale
samples are required for all marked fish, to per-
mit classification into years of smolt run. Scale
samples are obtained also from large representa-
tive samples of unmarked salmon in various fishing
areas so that the relative strengths of various age-
classes in the catches can be estimated. Records
of marked and unmarked fish are kept throughout
the season at up-traps maintained in the various
counting fences and in other research sampling
traps, such as in the Miramichi estuary,

The table at the foot of this page gives the
number of smolis marked and released each year
on the five streams.

To date the recoveries of marked adults re-
ported to the St, Andrews Station by special ob-
servers and fishery officers from catches by com-.

mercial fishermen and
290,000 of the smolts

anglers total 2,640, About
marked so far will have
reached catchable size as grilse or large salmon.
So the returns indicate that at least 0.9 per cent of
the marked smolts have survived to be taken by the
fisheries. This is a minimum estimate of the actu-
al utilization of amolt production by the fisheries
because of the possibility of considerable marking
mortality and because all the catches are not ex-
amined completely for marks, When allowance is
made for incomplete checking of catches, based
particularly on data for the Newfoundland area, at
least 2 per cent of the total smolt production ap-
pears to be taken ultimately. by the fisheries. ’

The following picture of salmon movements
and utilization is coming from these experiments.
Adult salmon are usually taken in fresh water by
anglers only in the rivers from which they came
as smolts. But many may be caught by commercial
nets in the sea far from their rivers of origin. For
example, smolts leaving the Miramichi River in
June of one year, say 1956, may stay in the sea for
two years and thus survive to be 8- to 12-pound
salmon by June 1958. While swimming along the
shores of Newfoundland, perhaps on their way back
to New Brunswick, some may be caught in the com-
mercial nets. Others will return to the New Bruns-
wick coast and wander into other estuaries than the
Miramichi, for example, into Bay Chaleur, and be
caught there in commercial trap nets. Many will
eventually enter the Miramichi estuary and although
some will be taken there by commercial gear many
will reach fresh water. Some of these will be
caught by anglers and those escaping will provide
the spawning stock of the Miramichi.

Information of this kind, supported by esii-
mates of the percentages of fish which may be ex-
pected to be used in various ways, is needed asa
background for setiing up the most effective regula-
tions for the salmon fisheries. The object of such
regulations is to assure that (1) there is a sufficient
supply of adult fish in each river for spawning, to
give the most suitabler smolt production in two or
three years' time; (2) the besi use is made of the

Number of Smolts Marked and Released

Site 1950 1951 1952 1953 1954 1955 1956
N.W. Miramichi R., N.B. 7,969 33,407 848 25,218 25,660 25,735 13,057
Dungarvon R., N, B. 253 14,966 461 19,966 20,254 12,733 9,130
Pollett R., N.B. 13,190 25,187 26,297 3,639 23,751 8,052 4,897
Port Daniel R., Que. - - - 4,063 1,847 923 2,379
Little Codroy R., Nfld. . - - ; 12,210 11,136 14,400

Total 21,412 73,560 37,606 52,886 83,722 58,579 43,863
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salmon not needed for spawning, by permitting their
capture by commercial fishermen and anglers.

PRODUCTION OF YOUNG SALMON

The studies discussed above have dealt prin-
cipally with salmon at the adult stage when they are
useful either for capture by various fisheries or for
spawning in the rivers. Now some of the results of
investigations of the salmon's early life history in
fresh water will be outlined. These studies are be-
ing undertaken to provide a sound basis for future
management techniques. Such management must
always be aimed at assuring that the best quantity
of smolts is produced each year by all salmon riv-
ers, either by mnatural reproduction or artificial
propagation or a combination of both.

Change to Smolts Depends on Parr Length

One of the puzzles of salmon production has
been why in some streams the young change to
smolts and migrate to sea at two years of age, while
in others they may wait until they are three or four
years old or more. Older smolts were known to
come usually from colder streams, where growth
is slower. But information on the amount of growth
required before the transformation would take
place, was lacking. Research during the past year
shows thatin several areas in Canada as in Europe,
about 95 per cent of the smolts had one feature in
common. All reached a length of about four inches
(10 cm.) some time during the year before they be -
came smolts. If they reached it early and grew
fast, they became big smolis; if they reached it late
and grew slowly, they made little smolts. I they
did not reach a 4-inch length before fall they stayed
in fresh water for an additional year or more. Such
information helps explain why production in some
streams may take longer than in others. But it can
also assist the fish-culturist in planning how to get
the best smolt production from particular streams
through controlled plantings of available hatchery
stock.

Year-to-year Variation in Smolt Production

At first thought it seems obvious that the way
to get more salmon for' use is to have more young
salmon, or more salmon eggs, placed in our
streams. But the situation is not quite so simple.
It should be no mystery that a salmon stream is
much like a farm in that it can support just so much
stock,

The amount may vary, of course, because of
favourable or unfavourable years. For example,
the Pollett received ample stocking of young in five
different years. The average production over the
five subsequent years was about 20,000 smolts. But
one year it fell as low as 14, 000, and another year
Tose as high as 25,000. So far this is our best clue
to the amount of normal variation to expect in smolt
production. Note that the extreme high value
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(25,000) comes close to being double the extreme
low value (14, 000).

Rearing Capacity of Streams

As indicated in the 1955 report, the maximum
rate of production for the Pollett was five to six
smolts per 100 square yards of stream bottom.
This is an average value for the streams as a
whole, not a precise number which might be ex-
pected to occur in any particular spot. Physically,
the Pollett is a relatively good stream for young
salmon. So the number given can be thought of as a
satisfactory yardstick for many salmon streams.
Not many Canadian streams can give better produc-
tion than this;in cold or infertile streams it will not
be as good. Among the streams where salmon re-
search is being or has been done, the Miramichi in
New Brunswick, Little Codroy in Newfoundland and
probably the Lahave and Margaree in Nova Scotia
appear to fit the same category as the Pollett. The
Port Daniel, in Quebec, is apparently much less
productive, probably being able to produce only a-
bout half as many smolts per average area,

American Merganser Control Needed

Even with the best management man can yet
apply, there is bound to be loss from the time that
salmon eggs are deposited in the river gravel until
the smolts migrate to sea. Fortunately some of this
loss can be avoided. In order to get five or six
smolts per unit area from the Pollett it was neces-
sary to have about 10 large parr for each similar
area in the preceding summer, It was only possible
to get this number of large parr when strict control
of mergansers was applied throughout the year. In
the Maritimes, these fish ducks are one of the
worst enemies of young salmon over three inches
long. Such control has now been applied to the Pol-
lett for nine consecutive years. At first glance the
records make it appear that the birds have recently
been getting scarcer, perhaps because control re-
moved the breeding stocks. But this has not actu-
ally happened. Analysis of the data (Figure 3) show
that in reality the birds have been scarcer only in
years when parr were scarcer. Hence we must
conclude that on a small area, like the Pollett
drainage basin, control does not noticeably affect
the general stock of birds, but must be carried on
year after year at about the same intensity.

Strict

Up to the present merganser control in the
Miramichi area seems to have helped parr popula-
tions. On the Northwest Miramichi, with thorough
control, eight to 10 large parr per 100 square yards
were obtained in the years 1951.53 Thereafter
parr were reduced as a result of DDT spraying as
shown in Figure 4. The Dungarvon and Renous
failed to show high. parr populations after general
bird control was started in'_1954. This, too, seems
largely to be the effects of spraying on these
streams. Control undoubtedly saved from mergan-
sers many of the parr which did survive spraying.
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Figure 3. The relationship between abundance of mergansers (as indicated by number killed in bird control

experiment) and salmon parr (from seining operations); showing Pollett River data in two different ways.

On the Cains, with no spraying, parr have increased
to about five per unit area. Control on this stream
has not yet been as thorough as on the Northwest
Miramichi or the Pollett Rivers. A detailed analy-
sis of the Pollett results indicates that control must
be quite thorough to give the kind of result indicated
earlier. Whether useful results can be obtained
with a more economical level of operations is one
subject of the Miramichi investigations.

Good Stocking From Hatchery Plantings

In general, our studies have indicated that
where streams are reasonably fertile and mergan-
sers are scarce, about 35 hatchery fingerlings per
100 square yards are needed for streams giving
mostly 2-year smolts, and about 60 for streams
giving mostly 3-year smolts. But if the streams
are in barren country or if many mergansers have
free use of the water, fewer smolts will be forth-
coming. In such cases there would be no advantage
in planting more than 10 and 15 fingerlings per 100
square yards respectively. Additional fish would
be wasted because either they would starve todeath,
or mergansers would eat them, before they became
smolts. Whether these same basic rates should be
used for reinforcing inadequate native populations
with hatchery stock is being investigated on the
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Pollett now. Preliminary results indicate that such
planting rates may properly be used.

Good Stocking From Natural Spawning

How many mature salmon, or salmon eggs,
are needed to get the best production of smolts? In
the Pollett River there have now been four years of
natural spawning -- natural except that the number
6f adults has been manipulated to give various
spawning intensities, from very light to fairly
heavy. In the course of the next three years all
these spawnings will have been followed through to
the smolt stage. So far, the survival rate from
eggs to fry has been about six per cent from light
spawnings. Light spawnings mean no undue waste
and hence the highest value to be counted on with
safety. Survival rates from fry to parr have been
high -- around 80 per cent. It is possible to make
a tentative calculation that to get maximum smolt
production, eggs should be brought into the stream
at a rate of about 200 per 100 square yards. With
similar survival rates, streams producing 3-year
smolts could use about 250 eggs per 100 square
yards, but need less than this if mergansers are
going to remove a large proportion of the parr,
anyway, before they become smolts. Note that these
numbers for eggs have been based on fish entering



the river but still subject to regular inland fishing
effort. They are higher than the actual numbers
required to be deposited in spawning redds.

Present Status of Miramichi Stocks of Young Salmon

The table at the foot of this page shows the
general abundance of Miramichi young salmon ob-
served under four different sets of conditions which
have existed here since 1949. All figures are aver-
age rates per 100 square yards of stream.

One fact stands out. Judging by egg and fry
requirements suggested by the foregoing section the
river system seems to have received about as much
natural stocking as it could convert to smolts under
favourable conditions. Under unfavourable condi-
tions, such as heavy merganser predation, or ex-
tensive spraying of DDT, a considerable increase
in natural stocking should not be expected to add
many smolts. It would simply result in still greater
waste of fish. ‘

Whether the heavy population of young fish in
the first year after spraying will counterbalance
some of the harmful effects of spraying remains
to be seen. The numbers look promising; but as
will be discussed below the fish are actually in very
poor physical condition as the result of a second
spraying in 1956, and may not survive to become
smolts.

At the present time it looks as though care-
fully planned stocking of hatchery-reared fry and
parr might be the best way to assure a good smolt
run where stream drainage basins must be sprayed
with DDT to preserve the forests,

Young Salmon in Ellerslie Brook, P.E.I.

On Prince Edward Island a counting fence was
installed 10 years ago at the mouth of Ellerslie
Brook, a small 4} mile long tributary to Malpeque
Bay, for the trout investigations of the Fisheries
Research Board. The populations of all species of
fish in the brook are studied each year by seining
with electrofishing. Interesting information has
been obtained on Atlantic salmon because a few
adults have usually entered the brook in November.
These have spawned successfully and produced good
numbers of young in the 2,000 yards of stream
length available to them.

Seining with electrofishing to estimate populations
of young salmon at one sampling station on North-
west Miramichi River, September, 1956.

From 1947 to 1954 a total of 100 salmon en-
tered the brook, but since 1955 none can ascend be-
cause of a'dam built to create an experimental trout
pond. In 1956 the total number of salmon parr in
the 2,000-yard stretch was found by electrofishing
to be 2, 654, and besides the parr there were 3,053
fingerling trout and 3,923 older trout in the same
section. This means that the parr averaged 44 per
100 square yards of available stream area s¢ the
population level of young salmon was considerably
higher than has been found in New Brunswick study
streams.

In other years the total numbers of salmon
fry in the available area twice exceeded 4, 000 per
year, and the total number of salmon parr has often
exceeded 1,000 per year. Over a five-year period
the number of smolts moving through the counting
fence into the estuary varied from 215 to 653 per
year and averaged 400,

The relatively high production of young sal-
mon as well as trout by this small area of brook is
associated with the high fertility of Prince Edward
Island streams.

Unfortunately adult salmon enter all Prince
Edward Island streams so late in the fall that they
cannot be utilized by fisheries. The young salmon

Eggs estimated

Resulting fish

Conditions brought into river Fry Small parr Large parr
Natural 250 22 12 4
With control of mergansers 250 21 17 8
Merganser control and DDT spraying 180 5 4 3
to be measured
One year after spraying 150 42 18 in 1957
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leaving as smolts likely contribute significantly to
fisheries outside the province.

AFFECTS OF DDT SPRAYING ON MIRAMICHI
SALMON

The spraying of woodland with insecticide
from aircraft to control insect pests has become
standard forestry practice. Recently a severe out-
break of the spruce budworm in eastern Canada has
threatened vast stands of balsam, fir and spruce.
When the epidemic moved eastward into northern
New Brunswick, spraying with DDT was undertaken
by Forest Protection Limited. In 1952, an area of
200,000 acres was sprayed as an experiment to test
the technique, and since then the area has increased
steadily as the budworms spread into new areas.
By 1955 a total of over 4,000,000 acres had been
sprayed in New Brunswick, and the programme now
calls for the spraying of 2,000,000 acres or more
each year. These operations include re-spraying
of large areas, since the budworms cannot be elim-
inated by spraying and it appears that the pest can
be controlled only by repeated applications of DDT
every two or three years, or sometimes every
year.

It has been known for many years that DDT in
extremely low concentration in water can kill fish
coming in contact with it, but there was no well-
documented evidence of serious effects on salmon
or trout in streams through aerial spraying of ad-
jacent woodland. The opportunity to get such facts
arose in 1954 when part of the Miramichi River
system was included in the spraying programme of
Forest Protection Limited. Since 1950 the popula-
tions of young salmon in the Northwest Miramichi
had been followed closely each autumn by seining on
sample areas extending from the headwaters t{o near
head of tide, a distance of about 45 miles. The 1954
census, starting two months after completion of
spraying in June, showed, that the number of young
salmon was much below the level of the preceding
years. The youngest {ish which were fry of:the year
were practically absent, and parr in their second
year were more seriously affected than large parr
in their third year. Observations on young salmon
held in cages inside and outside the sprayed area,
and the finding of large numbers of dead young sal-
mon along the river within a few days of spraying
led to the conclusion that the mortalities were
mainly the result of a direct lethal effect of the
DDT. Besides these direct effects on the fish,
serious reductions were observed in the stream in-
sects which are their main food. Observations up
to November, 1955, on the efiects of the 1954 spray-
ing were summarized in last year's report, pub-
lished in the April, 1956, issue of '"Trade News',

~ Woodland around the lower part of the North-
west Miramichi was sprayed again in June, 1956.
Observations on the effects of both the 1954 and
1956 sprayings on young salmon and stream insects
were continued through the 1956 season. Advantage
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was taken of the opportunity for further study of the
effects of the 1954 spraying in areas not sprayed
since 1954, and for observations on the areas re-
sprayed in 1956.

Effects on Salmon

Figure 4 summarizes the facts obtained since
1950 on populations of young salmon in the North-
west Miramichi, before and after the two DDT
sprayings. The heights of the bars represent the
numbers of fish of the three size groups per 100
square yards of stream, averaged for the 10 seining
stations. Looking from top to bottom of the dia-
gram along the different columns shows the average
numbers of fish of these three sizes obtained by the
autumn seinings in each year since 1950. Looking
from left to right along each row shows our infor-
mation on what happened to the three size groups
of young salmon produced by the spawnings of adult
fish each fall since 1949.

The top photograph shows salmon parr of normal
appearance picked up immediately after being af-
fected by DDT in Northwest Miramichi River, June,
1954. Lower photograph shows salmon parr, very
thin but still alive, from sample seined in Northwest
Miramichi River, September, 1956,
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Figure 4. Effect of aerial spraying of DDT on iroung

The unusually low bars in the middle section
of the figure clearly show the effects of the 1954
spraying in reducing the numbers of young salmon
that would become smolts. Parr usually become
‘smolts in their fourth year of life in this area. The
effect of the 1956 spraying on the unusually high
population of underyearlings produced by the spawn-
ing of 1954 is not so obvious as far as number of
small parr per unit area in 1956 is concerned. Al-
though the number of these small parr was unusu-
ally high, averaging 33 per 100 square yards, many
were very thin at seining time and there may be
poor survival over the 1956-57 winter. The photo-
graphs on page 13 show three of these small parr
picked at random from a sample seined in Sepiem-
ber, 1956, and still alive, compared to a sample of
small parr of normal appearance, from the same
area in June, 1954.

Only the lower seven stations were affected
by the 1956 spraying, so the average numbers of
underyearlings and smalil parr shown for the autumn
seining in 1956 are higher than occurred on the
sprayed sections of the river alone. On the sprayed
sections of the river, the average number of under-
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salmon in the Northwest Miramichi River, N. B.

yearlings was under two per 100 square yards in
1956. So the young salmon produced by the spawn-
ing of 1955 were practically reduced to extinction,
in the same way &5 the underyearlings produced by
the spawning of 1953 were reduced by the 1954
spraying.

Seining data for each year since 1950 are
available also for the Dungarvon River, a tributary
to the Southwest Miramichi. In 1955 and 1956 sein-
ing stations were added to the general Miramichi
programme, on two other {ributary streams, the
Renous and Cains, of which the latter has not yet
been sprayed. These data confirm ' those for the
Northwest Miramichi and show that the young sal-
mon in sprayed streams are very scarce as com-
pared to the populations in unsprayed areas.

Effects on Stream Insects
In 1956, cage-traps were used again on
sprayed and unsprayed streams in the Northwest
Miramichi area, to learn how the production of var-
ious kinds of stream insects was affected by the
1954 and 1956 sprayings of DDT. These cage-traps
(see photograph) cover one square yard of stream
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bottom and allow the emerging adult insects to be
collected daily for identification, counting, and vol-
v—Me measurement.

Nt 3

Cage traps used in 1955 and 1956 to determine daily
emergence of adult siream insects from sample
square yards of river bottom in Miramichi area.

The results of the 1956 study confirm those
of 1955, in that both the number and kinds of stream

Investigation & Management
of Atlantic Salmon in 1956

insects in the sprayed area were reduced. The
greatest reduction occurred among the larger in-
sects, including the caddis flies and the large forms
of mayflies and stoneflies, while the small-sized
forms, particularly midges, showed better survival
and were actually quite numerous. The large in-
sects have failed to return by the second year after
spraying.

In the past two years studies have been made
of the feeding habits of young salmon, by examining
stomach contents of samples of fish taken in un-
sprayed and sprayed areas. The normal diet of the
underyearlings consists largely of small insects,
particularly midges. Older salmon (small parr and
large parr) normally have a diet of larger caddis
flies, mayflies and stoneflies and do not appear to
utilize the small forms, even when the latter are
particularly abundant.

The great reduction in numbers of larger
stream insects and their failure to be re-estab-
lished in sprayed areas within two years, must
mean drastic loss in food for the larger sizes of
young salmon, which may affect their survival to
the smolt stage. Experiments to show the possibil-
ity of re-establishing some of the missing species
of insects are planned for 1957.

Part 2 --
The Management Programme

By W.M, SPRULES

HE MAIN OBJECTIVE of the Atlantic salmon

management programme is to maintain and
develop the important Atlantic salmon stocks,
which frequent the waters of the northwestern At-
lantic ocean off the coast of Canada and the coastal
streams from southern New Brunswick to northern
Labrador, in order that a regulated annual catch
may be taken both by commercial and sport fisher-
men without depleting essential spawning runs.

Although many separate management tech-
nigues are used to reach the objective referred to
above these fall into two main categories, namely:
protection of the stocks through enforcement of reg-
ulations, made under the Fishery Act, designed to
ensure efficient use and sufficient escapement toun-
spoiled spawning areas; and environmental improve-
ment designed to increase the productive capacity of
certain waters for salmon. In Labrador, Newfound-
land, Nova Scotia, New Brunswick and Prince Edward
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Island these techniques are applied by officers of the
Conservation and Development Service of the Depart-
ment of Fisheries of Canada while in Quebec officers
of the provincial Department of Fisheries are res-
ponsible for such application.

Fundamental research is essential to the de-
velopment of sound management practices. The re-
sults of such research provide the basis for scien-
tific regulation of the various fisheries and indicate
the fish cultural techniques which should be applied
to increase the size of the salmon stocks. The re-
search and management programmes are closely
co-ordinated to insure that each research finding
may be immediately translated into an experimental
management technique through controlled applica-
tion in the field followed by broad application if the
original field experiment shows promising results.

SURVEYS OF SALMON RIVERS

Systematic surveys of selected salmon rivers
have been made each year since 1953 in order to
provide an inventory of certain physical character-
istics of the rivers which limit salmon production.
In addition to general observations on the abundance
of food organisms, existence of predators and water
conditions, detailed information on the extent and
location of barriers to migration, physical and
chemical pollution, spawning areas, and nursery
areas is recorded. Recommendations for manage-
ment such as stream improvement and regulation of
the fishery are based on analysis of the data ob-
tained during the surveys.

In 1956 surveys were completed on seven
rivers in New Brunswick including the St, Croix,
Tabusintac, Jacquet, Nipisiguit, Nashwaak, Kes-
wick and Pocologéan; on six rivers in Nova Scotia in-
cluding the Liscomb, Jordan, Salmon (Jeddore),
Wallace, Salmon (Guysboro) and River Phillip; on
seventeen rivers in Quebec including the Ours,
Corneille, Little Piashti, Piashti, Veronique,
Washishou, Little Washishou, Pashashibou, Na-

besipi, Aguanizh, Natashquan, Kegaska, Musquaro,
Musquanousse, Washicoutai, Olomane and Wasta-
waka, Aerial surveys by helicopter were carried
out on several streams in Newifoundland inclh ag
South Brook, Indian River, Middle Arm Brook,
Western Arm Brook, Main River and all eastern
tributaries of the Exploits River below Red Indian
Lake.

To date nearly 200 salmon sireams have been
surveyed. All important rivers in Labrador have
been completed and it is expected that the Quebec
rivers will have been covered by the end of 1957.
Although the important rivers in New Brunswick and
Nova Scotia have been surveyed there are other
smaller rivers of fair potential which will be sur-
veyed within the next year or two. In Newfoundland
preliminary surveys of the largest river systems
are completed but a continuing programme will be
required for some years in order to obtain essential
data on the many smaller but none the less import-
ant salmon rivers.

In addition to the inventory developed by
stream surveys counting traps have been operated
in several rivers to determine the size and time of
the salmon runs to specific areas. The data ob-
tained from these counts provide information on an-
nual changes in the run and are used to correlate
the features of the run with environmental condi-
tions existing from year to year such as tempera-
ture, water level and the effect of industrial devel-
opments on the specific rivers. An example of the
counts obtained is contained in Table 1, at the foot
of this page.

These data coupled with future counts will
prove of considerable value in assessing the effect
of the new power development at Beechwood on the
Saint John River and the efficiency of the fish pas-
sage facilities proposed for this development since
salmon will have to pass the Beechwood structure
before reaching the Tobique Narrows fishway.

TABLE 1: Number of salmon released from counting trap at the head of the fishway in the power dam at
Tobique Narrows on the Tobique River, N.B,

NUMBER OF SALMON

YEAR MAY JUNE JULY AUGUST SEPTEMBER OCTOBER NOVEMBER TOTAL
1953 58 1,866 1,979 228 106 384 35 4, 656
1954 79 1,052 1,542 1,288 836 184 5 4,986
1955 13 682 1,376 858 270 555 21 3,775
1956 2 376 1,326 751 731 467 70 3,723

Period trap operated:

1954 May 20 to November 16

1953 May 24 to November 8

1955 May 20 to November 21

1956 May'? to November 26
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HATCHERY PRODUCTION

The important role of the salmon hatchery in
th= management of this resource should not be
¢ -looked at this time when the value of hatcheries
in general, as a means of maintaining specific com-
mercial fisheries, has been proved of little signifi-
cance. The products of the salmon hatcheries are
used to augment the populations of young fish in
areas where natural reproduction is limited but
where rearing conditions are favourable; to provide
essential stock of known age and origin for experi-
ments; and to provide stock for seeding previously
barren areas once these have been made accessible
to adult runs through construction of fishways at
barriers or removal of obstructions to migration.

Fish hatchery in New Brunswick

More than 8,100,000 Atlantic salmon were
distributed in selected rivers during 1956 from the
hatcheries in New Brunswick, Nova Scotia and
Prince Edward Island. At this time a record of the
salmon production of Quebec hatcheries is notavail-
able but significant numbers were produced and dis-
tributed in that province.

Although most of the hatchery production is
distributed as advanced fry or fingerlings up to ap-
proximately three inches in length, provision was
made in 1955 to carry approximately 600, 000 young
salmon through the winter for distribution as year-
lings in 1956. Unfortunately the heavy freshets that
occurred in Nova Scotia during January flooded a
number of ponds in which these salmon were being
retained and serious losses resulted. However,
approximately 400,000 were carried through the
winter successfully and many had already assumed
smoli dress when distributed as post-yearlings,

Some 1,250 three-year-old salmon ranging
from 1} to 4 pounds in weight were distributed in
Big Salmon River, N.B. These salmon were pro-
geny of adults from the selective breeding experi-
ments that have been carried on for several years
at the Saint John hatchery. Each fish was tagged
with a distinctive loop of coloured Flexite Polye-
thylene and released in specific sections of the riv-
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er so that data on survival, migration and behaviour
may be obtained.

EARLY - LATE RUN EXPERIMENT

Once again ample stocks of ova were obtained
for the experiment designed to determine whether
or not the tendency for salmon to run early or late
is inherited or a result of environmental conditions
prevailing in the rivers. Some 426,000 eggs were
obtained from late run stock in River Phillip, N.S.,
and a total of 329,000 ova from early run parents
from Rocky Brook, N. B. and the Nictaux River,
N.S. The young salmon that hatch from these eggs
will be retained until they become yearlings in 1958,
at which time they will be marked and distributed.
Progeny of the early run stock will be released in
River Phillip which carries a late run of salmon
while the late run River Phillip progeny will be re-
leased in the LaHave river which is fundamentally
an early run river.

Only a few thousand yearlings of known origin
were available for distribution in connection with
the early-late run experiment in 1956 since very
few eggs were obtained in the fall of 1954 as a re-
sult of adult losses brought about by damage to re-
taining fences following the hurricanes of that year.
In addition the floods which occurred during the
early part of 1956 resulted in the loss of many small
salmon which had developed from the eggs collected
in 1954. A total of 5,498 marked yearlings of early
run origin was distributed inRiver Phillip and 3, 232
marked yearlings of late run origin were distributed
in the LaHave river.

The first returns from this experiment may
appear in the rivers during 1957 when grilse re-
sulting from the yearling releases made in 1955
could return from the sea. A total of 35,759 year-
lings from early runRocky Brook stock was marked
by removal of the left ventral fin and distributed in
River Phillip between September 27 and October 1,
1955. At this time the salmon averaged 43 inches
in length and 0.4 ounces in weight. Similarly
59, 661 yearlings from late run River Phillip stock
were marked by removal of the right ventral fin and
distributed in the LaHave river between April 7 and
May 5, 1955. These fish averaged approximately
6-3/4 inches in length and 1.1 ounces in weight
when released. Every effort will be made during
1957 and subsequent years to locate these marked
salmon wherever they may appear in order to de-
termine whether they retain the characteristics of
the parents with regard to time of run or whether
they assume the characteristics of the run native to
the rivers in which they were released.

EXPERIMENTAL PREDATOR BIRD CONTROL

American merganser populations were con-
trolled once again during the summer of 1956 on the
Miramichi river system in New Brunswick and the
St. Mary's River in Nova Scotia, by means of or-
ganized shooting carried out by several two-man



crews making regular sweeps down the rivers.
This project is being carried out as an experiment
to assess the benefits to the salmon production of
these rivers resulting from control of the American
merganser populations and to determine whether or
not this particular technique canbe applied ona
large scale. Authority to kill American mergan-
sers on these experimental rivers was obtained
from the Canadian Wildlife Service of the Depart-
ment of Northern Affairs and National Resources,
which administers the Migratory Birds Convention
Act in Canada.

The results obtained from this experiment
have been encouraging since the number of birds
killed each year has decreased on both rivers al-
though the shooting effort has remained relatively
constant., Further, the number of young salmon
observed in these rivers has increased since pre-
dator bird control was undertaken but this has
proved difficult to assess accurately, particularly
in the Miramichi river where the deleterious effect
of DDT offsets the beneficial effect of predator con-
trol. It is expected that returns of grilse and adult
salmon to the St. Mary's river fisheries within the
next year or two will clearly demonstrate the value
of predator bird control in improving Atlantic sal-
mon stocks. The number of American mergansers
killed each year is summarized below:

1954 1955 1956
Miramichi R., N. B, 1028 436 178
{revised)
St. Mary's R., N.S. 424 240 113
(revised) (revised)

Analyses of the stomach contents of 100
American mergansers have been made each sum-
mer during 1954, 1955 and 1956. The results of
this study show that salmon parr constitute the most
important single food item during the summer
months. In 1954 an average of 3.7 salmon per
stomach were found in the sample analysed and 4.0
and 3.9 respectively in the 1955 and 1956 samples,
It was found that the diet consisted almost exclu-
sively of fish although crayfish, aquatic insects and
vegetative debris were found occasionally. Six spe-
cies belonging to the minnow family were identified
in the stomach analyses. Considered as a single
food item an average of 2.3, 1.9 and 2.3 minnows
per stomach were found in the 1954, 1955, and 1956
sample respectively. Less than one sucker per
stomach was found each year. Other species which
occurred in relatively small numbers in the stom-
achs included sticklebacks, smelts, trout, sculpin,
eel, tomcod, gaspereau and killifish.

STREAM IMPROVEMENT

General stream improvements were carried
out on several salmon rivers during the year and
these were designed to ease the passage of migrat-
ing salmon, particularly during periods when criti-
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cal water levels prevail. Improved channels were
bulldozed in sections of North River, Salmon River
and Gold River in Nova Scotia. New channels v -te
blasted in the rock at minor obstructions locat. in

Cape Roger River, Bay de l'eau River, Little Sal-
monier River and Northwest Brook in Newfound-
land. Several unused timber dams were breached
and accumulations of logs and debris removed from
important salmon rivers.

Fishway under construction

Three fishways were construcied during 1956
including one on Harry's River at Pinchgut Lake in
Newfoundland and two on the L.aHave River in Nova
Scotia at Zwicker's Dam and Parnell's Dam. At the
Parnell site a pool-type fishway 270 feet long was
constructed to provide passage for salmon over a
combined natural falls and mill dam 31 feet in
height. This makes approximately 280 square miles
of good salmon producing water available for the
first time. Although a few adult salmon may use
the fishway immediately an intensive stocking pro-
gramme is planned for these waters to ensure early
development of a substantial salmon run in this
branch of the LaHave River.

Biological and engineering surveys were com-
pleted and analyses made of the fisheries problems
presented by many proposed industrial develop-
ments involving the use of water in important sal-
mon rivers. Minor modifications were suggested in
the design of fish collection facilities and the skip
hoist which will carry salmon over the power dam
which is under construction at Beechwood on the
Saint John River in New Brunswick. Analysis of the
salmon problem associated with construction of a
power project on Little Rattling Brook in Newfound-
land was completed and it has been recommended
that attempts be made to transfer the run to a near-
by river which is understocked. Many other prob-
lems such as the passage of fish through aboiteaux
and the effect of industrial effluents on resident and
migrant fish populations were investigated as they

arose and solutions presented for necessary action.g”
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FOREST BIOLOGY DIVISION

SCIENCE SERVICE, CANADA DEPARTMENT OF AGRICULTURE

!

- L/ [// A 1A le-
FUNCT TONS

1, Comprehensive surveys and research on forest insect and disease
problems throughout Canada.

2., Control experiments utilizing biological control agents, cultural
techniques, and various direct control measures including
insecticides and fungicides.

3. Consultative and sdvisory services on the msed for, and method of,
conducting commercial control operations.

4. In connection with large-scale eontrol operations, assessing hazard
to the forest, providing data on phenologicel development for
scheduling operations, evaluating short-term results by studies of
pest populations and tree vigour, end assessing long-term results
in representative areas and sample plots.

DIVISIONAL ESTABLISHMENTS

Regional laboratories, responsible for the surveys and investigations
in their areas of jurisdiction, are located as follows:

Newf oundland (Corner Brook) Manitoba (Winnipeg)

Nova Scotia (Debert) Saskatchewan (Saskatoon)
New Brunswick (Fredericton) Alberta (Calgary)

Quebec (Quebec City) British Columbia (Victoria )
Ontario (Sault Ste.Marie, Maple) (Vernon )

In addition to the regional laboratories, the Division has four
subject-matter sections:

Chemical Control, at Ottawa
Insect Pathology, at Sault Ste, Marie
Cytology and Genetics, at Sault Ste. Marie
Bioclimatology, at Victoria.
Divisional Headquarters are in the Science Service Building,
Experimental Farm, Ottawa.
PUBLICATIONS
1. Porest Insect and Disease Survey Report (annual)

2. Bi-Monthly Progress Report

3. Scientific and Technical Papers are published in numerous periodicals
or as Departmental bulletins. Reprints are distributed widely.
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PUBLICATIONS (continued)

4. Interim reports on surveys and on research projects are distributed to
limited groups, but are available more widely on request.

DIVISIONAL POLICY ON CONTROL PROJECTS
1. Where there is any expecfion that introduction of parasites, predators,
or insect diseases will reduce damage from forest insect infestations,
steps are taken to introduce such agents from abroad.(Co-operative
effort with the Entomology Division Science Serviese, and the
Commonwealth Institute of Biological Control).

2, Where modified cultural techniques, management or utilization
practices hold promise of reducing forest insect or disease deamage,
appropriate recommendations are made to govermment forestry
departments, industrial firms, or private owners.

3. In some of the most serious forest insect outbreaks, methods (1) and

(2) ere quite incapable of preventing serious current losses. Very

prompt action is necessary to avert losses due to infestations of

certain sawflies in pine plantations, and of the hemlock looper in

mature stands of western hemlock (B.C.) and balsam fir (Quebec and

Newf oundland). Injury develops more gradually in infestations of the

black-headed budworm (2-3 years) and of the spruce budworm (3-5 years).

Divisionel poliey is to recommend forest spraying just before the

danger of serious damage is imminent - that is, in the year when the

forest needs relief from further intensive defoliation in order to

prevent extensive timber mortality. The policy is therefore aimed

at forest protection in specified Pleces and at specified times in

relation to the known tolerance limits of the timber species

affected, and the forecast insect population. &, e liion 0 2iciiin fAJ~

PRI IE S L VIS

The Division has no regulatory authority or responsibility,

Decisions to undertake direct control projects rest with the owners and
operators of timberlands. Likewise the organizirg, financing and execution
of the control projects are the responsibility of special groups set up to
represent the owners and operators.,




RESUME OF MAJOR FOREST DEFOLIATORS IN CANADA ), n7.L. el

(In this statement are included only species capable of causing timber
mortality, that are also susceptible to insecticides applied from the
air)

Spruce Budworm, Choristonsura fumiferana (Clem.)

Principal hazard areas are the widespread balsam fir-spruce forests of
New Brunswick, Quebec, Ontario. Lesser hazard areas are in
Newfoundland, Nova Scotia, and restricted portions of Manit oba and
Saskatchewan, Hazard in the recently-infested pure white-spruce stands
along the MacKenzie River is uncertain.

Less acute hazard areas ere the spruce-alpine fir stands in the
interior of British Columbia (where the insect has a two-year life-
cycle), end Douglas-fir-amebilis fir stands in the lower coastal area.

Black-headed budworm, Acleris variana (Fern.)

Widespread outbresks occur at intervels of 10-15 years in western
hemiock-smebilis fir forests in coastal British Columbia. Infestations
in eny one area may be intense, but usually collapse about the 3rd

or 4th year due to natural control factors.

There is & lesser hazard in the balsam fir forests of Nova Scotie,
New Brunswick, and Quebec.

Hemlock looper

(a) Subspecies, Lembdina fiscellaria fiscellaria (Guen.)

Intensive outbreaks, usually of a few square miles but ranging up
to 50 square miles or more, occur periodically in balsam fir forests
of Newfoundland, Quebec, end northeastern Ontario; smaller outbreaks

occur in eastern hemlock stands in the Muskoka and Thousand Islands
areas of Ontario.

(b) Subspecies, Lambdina fiscellaria lugubrosa (Hulst)

Intensive outbresks, usually of limited extent but ranging up to
70 square miles or more, occur at intervals of 10-15 years in
forests of western hemlock and associated species in coastal British
Columbia and in certain sections of the interior wet belt.

Outbreaks of the hemlock looper mey be sufficiently intense to
cause nearly complete stripping of trees in a single season. They

tend to collapse about the 3rd or 4th year, usually without
progressive spread.

Douglas fir tussock moth, Hemerocampa pseudotsugata MeD.

Periodic outbreaks occur in the southern interior of British
Columbia. Individusl infestations range from a few acres to several
square miles, but the totel area of jinfested stands may aggregate
over 100 square miles. Infestations are usually brought to ean end
by a virus disease and parasites, but not always before mortality
of Douglas fir and yellow pine has occurred.



False hemlock looper, Nepytia canosaria Wik.

An unusual outbreask occurred in the Kootenay area of British Columbia
in the late 1940's. Defoliation was severe in young Douglas fir
stands over 40 square miles. This species is a potential threat to
young stands in the Nelson and Kamloops districts.

Pine sawflies, Neoodiprion spp.

Outbreaks of several species occur in plantations or natural stands

of pine in Ontario and Quebec. N. lecontei is a common defoliator

of young red pine plantations, and numerous small control operations
have been carried out in Ontario. N. swainei and N. pretti banksianae
are common defoliators of jack pine in natural stends and infestations
may be widespread. Extensive timber mortality has ocourred in parts

of northern Quebec following persistent infestations of N. swainei.
Little or no aerial spraying has been undertaken to control infestations
to dete, but one might enticipate the need in the future.

Forest Tent Caterpillar, Malacosoma disstria Htm.

Spectecular outbreaks, which may cover hundreds of thousands of square
miles occur at intervals of 10-12 years. Although the infestation
may persist for 4-5 years in any one area, poplar and other host

trees usually survive with no more serious injury than branch killing
and reduced increment, To date, asrial spraying has been limited to
small areas around resorts. It is unlikely that widespread control
operations will be undertaken in the foreseeable future.



The Spruce Budworm in Quebec Province

by L. Daviault and J.R. Blais
Forest Biology Laboratory, Science Service, Canadian Dept. of Agric., Quebec, P.Q.

The present spruce budworm outbreak has been in progress in the Province of
Quebec for the past seventeen years, and during this period all regions where
balsam fir occurs in gbundance have been invaded.

The presence of the insect was first recorded in 1939 in the Abitibi region,
A survey made the following year revealed that all coniferous stands in an area
of one hundred square miles near Lake Abitibi were already severely attacked and
a good number of trees were seriously damaged. From this point the infestation
spread gradually in an easterly direction to finally reach the Gaspe Peninsula
about 1950. The progress of the invasion was more or less rapid depending on
the prevalence of mature balsam fir in various regions. It was noted that in many
areas the general outbreak was preceded by a few isolated foci of infestation
acting somewhat like the advance guard of an invading army.

The region which has been most severely affected occurs in a band of territory
having an area of approximately 100,000 square miles extending from the Ontario
border to the Atlantic. This territory is limited to the north by continuous stands
of black spruce, and to the south by cultivated land, cut-over areas, and hardwoods.

The intensity of the infestation varied with stand composition, being more
serious in those containing a high percentage of balsam fir. Local fluctuations
in insect population occurred, but in any cne area, the outbresk always lasted
from 8 to 10 years., When the insect population finally decreased, balsam fir
stands were left in a state of almost complete devastation.

The behaviour of the outbreak in the region of the Kabonga can be given as an
example. In this region the insect was first recorded In 1943, and the following
year the population had reached damaging proportions. In June 19LL, heavy frosts
killed at least 95 per cent of the freshly opened buds on balsam fir, and the
young budworm larvae starved for lack of proper food, As a result, the insect
population was considerably reduced during the next two years but it Increased
again and attaired a high level in 1947. Mortality of balsam fir started in 1948
and by 1952, at least 75 per cent of the trees were killed.

Since the beginning of the outbreak, many operating companies have attempted
to salvage what they could of the affected timber. This has necessitated altera-
tions in cutting programmes and management plans, sometimes at considersble
expense. Notwithstanding these efforts, enormous quantities of timber could not
be salvaged, and were left to rot in the woods.

At the present time the budworm is especially active in the Lower St. Lawrence
and Gaspe. Throughout this region, considerable amounts of white spruce trees
were killed by the European spruce sawfly about 20 years ago, and more recently
almost all the yellow birch and paper birch were destroyed by the birch die~back.
As a result, stands that contained a fair percentage of spruce and birch are now
composed almost entirely of balsam fir, and, in many instances, these trees are
overmature and decadent. Such stands offer ideal conditions for a spruce budworm
outbreak,

When the outbreak struck the Lower St. Lawrence and Gaspe, provincial
authorities and companies with limit holdings in these regions decided to do
whatever was possible to protect from destruction stands that could not be exploited
in time. Aerial spraying with an insecticide was the only measure applicable under
the circumstances. It was understood from the beginning that the treatment would
be applied only as an emergency measure, and only in such cases where any further
delay would endanger the life of already seriously damaged trees.

The number of acres treated each year in Quebec since 195} is as follows:
195k, 318,000 acres; 1955, 1,0L0,000 acres; 1956, LL2,000 acres; 1957, 1,255,000
acres. Only about 15 per cent of the total territory treated to date has been
sprayed more than once.

Throughout the region of the Lower St. Lawrence and Gaspe, but eépecially in
the western and central parts, there are very extensive forest stands alive to-day,
which would certainly have succumbed had they not been treated.

Spruce budworm infestations will be less severe when all our forests are
managed. Unfortunately, it will take many years before this goal is reached. 1In
the meantime, there appears to be only one possible way of protecting certain

 stands and that is to spray them. By doing this, we can prolong the life of trees

at least for a few years, until they can be cut.
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THE SPRUCE BUDWORM AND AERIAL SPRAYING
IN NEW BRUNSWICK

Ay D TE W44
Outbreak History

The spruce budworm is a native insect and the most destructive in
Canadian forests, Infestations have been reported from some part of Eastern
Canada almost every year for the last 40 years and widespread outbreaks involving
tremendous losses of timber are known to have occurred periodically for more than
150 years. Intervals between general outbreak periods have varied from 35-40
years in New Brunswick to about 70 years in northwestern Ontario, The most recent
ones occurred between about 1909 and 1920 and from about 1940 until the present
time, Infestation is currently at a relatively low ebb over most of Ontario and
Quebec north of the St, Lawrence and is most severe in the Atlantic-Maritime
region,

The previous outbreak in New Brunswick lasted from 1912 to 1920. All
the spruce-fir forests were attacked; the fir was more or less completely killed
over large areas and much of the spruce alss died. The spread of the current
outbreak since 1949 is shown in Table 2. By 1957 the total area of severe attack
covered about three-fourths of the entire Province.

Nature of Outbreaks

Outbreaks follow several successive years of favorable weather combined
with favorable conditions in the forest, Once they gain momentum they seldom
end before extensive killing of host trees, particularly balsam fir, Their
apparent spread is generally west to east, in the direction of prevailing winds,
sometimes aided by huge "flights" of moths carried along convective storm fronts,
The small caterpillars also drift on silken threads and contribute to uniform
local spread. Thus, once an outbreak has developed, all types of spruce~-fir
stands usually become severely infested,

The danger of destructive outbreaks is greatest when there are large
areas of forest containing a high perentageof fir, The danger alsc increases
with the age of the forest but area and density are the chief factors in
susceptibility,

After an outbreak has destroyed most of the susceptible forest the
danger is removed until the new forest grows up or the surviving young stands
mature, The new forest, however, nearly always cortains a high proportion of
fir and becomes susceptible to new outbreaks, The principle upon which control
through forest management is based is to ensure, through manipulation of cutting
Practices, a greaterdivorsity of age-class and stand composition in the next crop.

History of Spraving

Large-scale aerial spraying against spruce budworm is a development
chiefly of the last 10 years, Particularly large operations have been underway
since 1949-53 in the Pacific Northwest and Northern Rocky Mountain Regions of
the United Stateg and since 1952-54 in New Brunswick and Lower St, Lawrence-
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Gaspe Regions of Quebec. The total area treated in both countries is naw
between 20-25 million acres. The extent of spraying in New Brunswick in
relation to total area of severe attack is shown in Table 2 and on the attached
maps. The policy in Canada has been to spray only where a year's further delay
would seriously threaten the life of trees, The standard dosage of 1 1b, DDT
in 1 U,S, gallon oil solvent per acre has been reduced by half in the

New Brunswick-Quebec operatiens,

e e e e eeeereta ot e et

In general, immediate results show large reductions in pest popu-
lations (80-100%) as compared to unsprayed checks. Good timing aided by drift
to ensure uniformity of deposit, has also resulted in substantial foliage pro-
tection and this is generally reflected in particularly good growth recovery
the following year. Reinfestation has been rapid, however, owing to mass moth
flights and the resurgence of residual populations. There is no evidence that
the latter is due to reduced per cent parasitism or per cent predatism in sprayed
areas., 4 more likely result is that spraying is checking the decline of the
outbreak by preserving the food supply of the larvae. Coentinued prevention of
mortality appears to require respraying every other year, or at the most every
third year until the outbreak declines or the crop is harvested. After eight
years of attack, meture stands in unsprayed check areas are largely dead or
dying and stocking is being depleted in immature stands. Mortality in sprayed
areas has been largely forestalled over most of the 5 million acres now involved
and severe damage is chiefly confined to relatively small patches where treatment
was too late or was otherwise inadequate,

There are yeu no signs of serious lasting effects against other
terrestrial insects and there have been no measurable increases in other pests,
Neither is there any evidence of adverse effects against birds and mammels,
Substantial reductions have been noted in aquatic insects, however, and recovery
of some important fish~foou forms may be delayed.

Qutlook for the Future in N, B,

There is no way of predicting the eventual ceurse of the outbreak,
Some slackening in intensity is indicated for 1958 particularly in the older
outbreak areas but this cannot yet be attributed to other than temporary causes.
Present plans must take into account the possibility of a resurgence in 1959
and beyond. Spraying to protect the most severely damaged stands from serious
mortality in 1958 will most likely involve 2-2f million acres. The possibilities
of improving natural control by use of parasites or disease is being studied but
ne positive results have yet been obtained. Biological and silvicultural methods
of improving natural control may eventually beceme effective, but aerial spraying
used in the context of an intelligent management plan remains the best prospect
for protection in the foreseeable future,
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Appendix I

Note Concerning Fundamental Research
on Population Dynamics and Forest Management

The reduction of budworm damage through forest management is a long-
term proposition, and will be mentioned only briefly because it is not likely
to provide a solution to the immediate problems with which this Meeting is
concerned,

However, it may be of interest to people outside the Division of
Forest Biology to know tiiat an intensive program on the population dynamics
of the spruce budworm has been in progress on the Green River Watershed in
northern New Brunswick since 1945. The Federal Forestry Branch, the
New Brunswick Forest Service, and Fraser Companies are co-operators in this
study, with the research being conducted mainly by the Forest Biology Division
and the Forestry Branch, The fundamental work on budworm population and its
relation to forest conditions employs a team of six research officers aided by
technicians and students and has received excellent support both inside and
outside the Forest Biology Division, For example, when the need for biological
assessment of aerial spraying arose in 1952 and subsequent years, it was met
by other means than diverting effort or experienced personnel from this long-
term research, Also, although considerable tree mortality and loss of wood was
virtually certain, the New Brunswick Government and Fraser Companies agreed
to the establishment of a check area of some 30 square miles where the natural
behaviour of the budworm could be studied. By an Order-in-Council, this area has
been reserved indefinitely from both spraying and cutting., These are only two
examples of the very gratifying support which this fundamental population work
has enjoyed,

Very briefly, the results to date support earlier observations of a
more general nature that were published after the 1912 outbreak, and show that
the population behaviour of the spruce budworm is closely related to the nature
of the forest, We have also been fortunate in discovering some of the basie
mechanisms that determine this relatiorship, although much additional work is
needed, especially with low budworm populations. It is likely that budworm
outbreaks will always be a threat in a predominantly balsam fir area like
northern New Brunswick but there is every reason to believe that management and
utilization can reduce both their severity and extent in the future, as well as
the terrific momentum which is a salient feature of the present outbreak, This
will require many years, however, and is therefore not very comforting to those
who are competing with the budworm for the existing reserves of mature and
overmature wood,

We cannot say more than this without becoming involved in details of
population dynamics, and as mentioned earlier this would not contribute much
to immediate problems. However, we shall be glad to supply reprints or other
material to those who may be interested in further information on the population
dynamics of the budworm,

Forest Biology Laboratory
Fredericton, N, B,

January 1, 1958



Table 1

History of Large-Scale Forest Spraying Operations
in Canada, DDT-0il Formulations Used in A1l Cases.

Insect Year Province Dose: DDT Acres Sq, mi.
Western hemlock looper 1946 B.C, 1 1b./acre 12,000 19
False hemlock looper 1948 B.C, 1 1b,/acre 11,000 17
Black-headed budworm 1957 B,C, 1 1b./acre 156,000 240
Spruce budworm 1945 Ont, 1 1b./acre 64,000 100

1946 Ont. 2 1b./acre 29,000 45
1952 N, B, L 1o /acre 186,000 290
1953 N, B, 1b./acre 1,800,000 2,800
1954 N.B, & Que, jglb./acre 1,500, 000 2,300
1955 N,B, & Que. E 1b./acre 2,200,000 3,400
1956 N,B, & Que, s 1b./acre 6 500,000 10,200

*Approximately 25% of 1953 area treated twice.



Table 2

Areas of Severe Attack by Spruce Budworm

in New Brunswick and Areas Treated by Aerial Spraying

Areas - so, mi.

% severely attacked

Year Severe attack Sprayed arecs_sprayed
1949 200 0 -
1950 400 0 -
1951 2,200 0 -
1952 5,000 300 6%
1953 11,000 2,80C 25
195/, 13,000 1,800 14
1955 13,000 1,800 14
1956 16,000 3,100 19
1957 20,000 8,100 40
1958 ? (3,600 ?)

Total area in New Brunswick treated one or more times:

8,100 sq, mi., or 5.2 million acres

Total insecticide used against spruce budworm since 1952:

6 million 1bs, DDT in 6 million U.S, gals. oil solvent

Percentage of N, B, areas sprayed once: 13,7%

twice: 55.5

three times: 28,3

four times: 2.5
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THE BLACK-HE ADED BUDWORM IN BRITISH COLUMBILA
by R.R, lejeune

History of outbresk:~ Populations showed signs of increase on the ccastal .eas
of B.C, in 1952, By 1954 heavy Yspot" infestations were found ab several poinis on
tne necbhsrn pard of Vancouver Island, In 1955 about 1 million acres of forest
showed signs of defolimiion, much of it severe, The area infested increasged to

about 2 million acres in 1955, of which 430,000 acres were severely defoliated. Xgg
surveys in the fall of 1955 showed that substantial defoliation could be expected

in 1957 of nbout 155,000 acres of forest then mlready in poor condition from two
consecutive years of moderate o heavy attack, Baged on this information recommenda-
tions were made which resulted in a decisicn to spray this particular area in 1957,

Suraviag to date:- In 1956, 240 acres of western hemlock were sprayed experi-
mental to obtain information on time of application and dosage of DDT required
for eifeciive control,

in 1557 some 154 000 acres in the Englewood - Port Hardy - Port Aljice triangle
were spiayed during the period June 10 - 20, Abouf 144,000 ncres were treated with
the overational spray solution (DDT in oil solution containing an emulsifier applied
at the rate of 1 1b, of DDP per U,S, gal, of solution per acre), Five thousand acres
vere sprayed experimentally with diluted operational spray solution (0,5 1b, DDT per
gal, ver ncre), and another 5,000 acres @ere;sprayed with the full strength oil
solut fon withont emulsifier, SRR TSRt

The aircraft for the svray job (U4 TBM Gruman Avengers) and the insecticide
mizine and loading facilities were based mt the Department of Transport airport at
Pert Hardy, The maximum ferrying distance to any part of the spray sres was about
i miles,

Suraying was to commence when the budworm population had developed to the point
wnere the majority of larvae were in the 2nd instar and with the lst and 3rd instars
aboul equally represented, This voint was reached at elevations under 1,0C0 feet by
June 10 bub te sllow for retarded development at higher elevations swraying did not
commence abcve 1 000 feet until June 17,

fcsessmens of resultg:- Control achieved was determined by comparing insect
populations in svrayed and unsprayed plots before and after spraying, Sampling of
plots was discontinued on the 1l2th day after spraying, Spray deposit was asseéssed
from droplet ssain patterns on dyed cards vlaced in the sample plots, and als0 on
or near all accossible logging roads, lakes and streams,

Sprey deposit daba showed that a light to medium recovery would be indicative
ot the over-all suray deposition in the sprayed area, DNeposlts were lizghter in areas
skip-sprayed to avoid imkes, streams, cut-overs, and cedar swamps and heavier where
aveidance of specific landmarks was not required,

The operstional soray solution effected complete control where coverage was
sdequate . The indicated over-all control of about 90 per cent was sufficient to
prevent sericus defoliation in 1957, Results obtained with the diluted operational
soray solution indicated that it was potentially as effective as the full-strengtn
solotion. Results with the dlesel oil without emulsifier were inconclusive,

islook:- About 50,000 acres showed evidence of defoliation from the air in
1957, The budworm verulation declined rapidly during the last larval instar and =
survey conducted in October, 1957, showed a light overwintering vopulation sverazing
legg than i egg per 18.inch branch sample, comvared with s high of L2 per sapple in
555 No serious defoliation is expected in 1958,

December 30 1957, Vietorin, B.C,
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False hemlock looper, Nepytia canosaria Wlk.

An unusual outbreask occcurred in the Kootenay area of British Columbia
in the late 1940's. Defoliation was severe in young Douglas fir
stands over 40 square miles. This species is a potential threat to
young stands in the Nelson end Kamloops distriets.

Pine sawflies, Neodiprion spp.

Outbreaks of several species occur in plantations or natural stands

of pine in Ontario and Quebec. N. lecontei is a common defoliator

of young red pine plantations, and numerous small control operations
have been carried out in Ontario. N, swainei and N. pratti banksianae
are common defoliators of jack pine in natural stands and infestations
may be widespread. Extensive timber mortality has occurred in parts

of northern Quebec following persistent infestations of N. swainei.
Little or no aerial spraying has been underteken to control infestations
to date, but one might anticipate the need in the futurs.

Forest Tent Caterpillar, Malacosoma disstria Hbin.

Spectecular outbreaks, which may cover hundreds of thousands of square
miles occur at intervals of 10-12 years. Although the infestation
mey persist for 4-5 years in any one area, poplar and other host

trees usually survive with no more serious injury than branch killing
end reduced increment., To date, aerial spraying has been limited to
small areas around resorts, It is unlikely that widespread control
operations will be undertaken in the foreseeabls future.



The Hugurd of Forest 59

Trhare 3% no daubt ¢f the foet that forest spraying for the eontrel of
tneeed pest: ereates & verious haserd teo enostis 14fe, papbioulexly %o flab
snd Plsh-food proanisms. There are Soo many subthenbtis reports of estuzstrophie
population reductions followiny wpreying %o allew %o persiet the delusion
$rat tre problen ie wiver. Sines the values st stuke ere tramondous the
trsk #t hand is to eveluade dhe problem, thon Sale definite wiepes to wecure
4w information needad so that forest prodection and fish sonservation may
eo-arini. You ma Lo sgsured ad tho oatsed theb ne slople solubiens ave
litely to present themselves. Hedther 4s the situstion hopelers. The buekleg
of informstion st hend Lz sompidovedle, if confusimg. The litersturs eonteine
2 wide celeetion of msulte which vemge fyem heevy concentrations of texieant
without fileb mortslity to extremely Jight concentrstions that menibhilate entirs
psorulations. It is obvicus that meet of the nessarements of offeet have fuiled
in zome way %o revenl the informstieon souzht, Forthermore, there i¢ limited
popartunits for sowvoriean in the varieby of fevmuleb%iens, covirermeutal
sonditions wnd fist specise enconntored. In fagh there are havdly %wo papers
whior gold be goaridered o Be truly cemparabls.

The =tete of cur Toovliedge may be partly Judged by the responwe %0 an
iuforast lonepeoiing penoranduwn cireulsted Oetober 178%: last, in whieh » brief
gumsery of the litersture cubtlinsd tho general pattern of reswlés: of lmvestisztiont
an the subject of Inpecticides versus Figh. The mempraodun wes elrenlsted to the
awhbnra of the most significant pupars on the subject to that dats, %o versonunel
¢f some orgeniseiions which night be onpectod te be wwll informed and $6 severnl
shaniesl snd insecticids comvanien vhose inteorssde misht be zreouned by wonr tced.
Ihe response to the request war predigtably unprodvstive sines the imiiested
litersture search bad vepen rpather exhenective. It wuz unanimonsly seyecd that we

had 2 prablas 4n gommon with all wvhe are soncorned with foreet pest cendrol mmd



The Hazerd of Forest Spraying to Aquatlie Feuna

There is no doubt of the fect that forest spraying for the combrol
of inseot posts crestes a sericus hazerd 0 aguetis life, particularly to
figh and Plsh-food organismme Thors are teoo mamy suthentic reporis ef
catagbrophic populeticn reductions following spraying to ellow to persist
the delusion thet the problem is minor, Since the values at stale nre
tremendous the taesk ab hand is to eveluate the problem, then taks definite
steps te socure the informeticn nsoded so bhat foreshk proteotion end fish
oonservetion mey cosoxist, You moy be assured at the cutset that no
simple solutions are likely be present themgelves. Neither is the
gituation hopeless. The baeckleg of information at hand is censiderable,
if oonfusinge The literature conteins o wido selestion of results which
renge from beavy concembrutions of toxloswt without fish mortslity to
extremely 1ight ooncembrabions that emnihilate entire populations. It is
cbvious that most of the meagurements ¢f effect have falled in some way
%o revesl the information soughbe Fm'ﬂwmm, thore is limited opportunity
for oanparison in the veristy of formmlations, envirementsl coenditions and
fish species encounbtoredes In faot there are hardly two papers vhich could
be aconsidered to be truly comparable.

The state of our lmowledge may bo partly judged by the response to an
informationesecking memovendum cireulated Cotober 17th last, in which a brief
gumiary of the liternture outlined ths general patbern of results of investe
igations on the subject of Insectivides vergug Fish. The memorandum was
ciroulated to the authors of the mest significant papers on the subject to
that date, 0 porsonnsl of some orgwizaﬂm@i?ﬁ_;mig;m be expected to be

well informed and to several chemiesl end ingecticlde cempanies whose interests
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¢1gh conzervatibn. Several suggestlons regeived were worthy of congideratieon
ané sre ineorpersted in & feollowing discusaiap. 1t weg alsoe generslly sareed
geat U7 dpes mnot mpoesr B have & sericus rival either in ite gensrsl toxielty
%o forest insects sndfer its comparatively low texielty to fish, rovever serious
tnat ner boe

To dete the exparinental pro-ram for the contrel of forest rasts hee been
ilznetal to the insasiste proYiem vithout adeauste regard for other forae of 1ife.
sevwine rebieved # mearure of suecess there ceened no nrgont awed o eirive for
ﬂﬂ;ﬁaﬁ«.if"zc&zsiom en¢ rafiresent. ceporbtz of adwerce effests en fish and wildlife
ete nob serious sns recommended dassge tolervanves mopaared well adeve these
being arplied. It is now quite soperemt thet the fecling of seeurity was false.
Ar loks »e 1956 1ittle llaieen with sthor ageneles wae establisked =ud im 1958
it i reslized that meny areas of investigstien have boen neglested. WHo bdlame
1z dlreoted tub it wust bHe recogmized thad an zetive prozrem e¢f imvesbtigetion
vith eless lieisen is the only solubion.

slthouzd the lumediate woed ie for information em the relatlon of forest
gpraying to agusbie feune, ve should uot lese sight of the 1rpliostions Lo all
forms of 1ife in the forset comsunidy. As approxisation to am sgpraiesl of the

sreblem: msy be better suoresiabed by diecussien under supropriste eubjoots,

inseaticides snd Albernntives to DOR

£11 estadlished inseetieides are toxde te flek in varying degrees. OF
shose bested, 5T iz smong the lesst Sexie velabive to Che amounts applied fer the
contrel of inecests. Dartzin others, such ns Melathion, and several of %he
ehlorinsted hydrosarbenn may hwve pronise beesuse thoy ave used 2% mash lower
gongentrations than 8. I is the only ome for whieh wo have sdequate

informasion of its offect on spruss Wivers oF Mlack-banded budwpra layvas.



é‘uﬁhar dnte oun be esouved by o lebarabor: soreenlng progra: followad by
£5el1d tesbe. The results of sny soveonlng wagt be payslleled by eribieal
tolersape Leste on suustic fouua. Tolevanco of fish to imeesticlder veries
with mpaeies and with sises w»ithin epecier indiontine: the need for cuuplete
seating fer a1l importent forme iR euy aren boing vonniderved for spraying. If

the proules iz $o be met sguarely bhe mechaniew mazd Le nade avelladle.

sormulssion end the Fhysiesl State ef

It hae baen shown that, §n zeneral, the nsture of the insectietde row-
tutien hee o verked heoring on ite effeet on fish. Yer owwmple, i an exparinest
vtk rpintes troat the follewing results are reparted:

9T 4n pectons waspessisn I0 pww, not lethsl

R in feel ol 20 mom, not lethal
WP in xylens 5 ppm, lothal
T i gnulsion T pps, lathal
WE in bereeone 0.3 ppm, lethal

e nbave 11llustration demsuabratye the ifupsrbance of formulaetion and sleo sugpest
A tarting veint for investijzebions %o devolop inaseticidel formulations lese
tozie to fiek., In addition 4t chould show the impurtunee of pol tampering with

forsulations vhieh heve Deen proved ascepteble wnlewss further Leleramce tests

cre mude hafore nanliention,

i uf

feetive henpall
The inesetieidal effectiveness of & epray doposit iz not releted only %o
volume pey unit sren; it 4ic eleo governsd by toxiesnt conmcmmbration, particle

size distribution znd mambers of paybieles per undt ares. Hithoueh many field



fags - 4
sxrrerlsesie hove producec sueh vaels-ble dats, s nreelse definitien of
‘minimwm ¢ffestive oose® for the control of a forest defelirtor oun uot be
@=ta,  Tos origimsl "1 pound per gelleon per aere? rule haw coreigbed for 13
yearr or wore with littie eheage, «lthough é pound per gellen per acre
bag veen uzed sxtenrively in B-stern Caupda. Esperineniic bave soggested that
voluae of waberisl ig se laportent an ineseticide conesatration to a pet wasnown
lover Limli »ad thet the mmmber of particles per umdt sres Lo » wore relighle
criterion for effestive voverege than volune ser unit wres, Hoversl teata have
indlexted significont inseet mortalitics where volumes daposited were below
mexiureble sugents et vhere perbiole counto wors sdemetely dense, In sepisl
epreying the loser linit of partiols slse {0 zovewmed by the abllity of the
partlele to fall through atr. #ith o 10f DOP solution thesve migude mmrtiedee
ape aosarently letbal to aorueee budworn laress. 1§ Bao bean ohown ik dounges
of Gol gnllone wr acee asy be adequste, providisg ot lesst G0 sevticles &Yy
Bilvare centiuster e dxjouited. The luplicotions of the foregolng «rv quite
clexr,  lu.roved teelmiques for nETEY bremitur ond depesilt ¢oald rewult in sdeyun
esntrnl of laneets m’&i,g;;;;;zmed bussrd to fiwh, It muat be undersdond, howvever,
vhat vatller seyticler are wore ldkely to drift, Thie wvouls nErre: ths renge of
héta@rwlamiaai coaoitione wnder whieh gsrnylog could e dome «nd diotnte sope

ptringent contrail over ths sirer<ti,

Foe boc tiow of & line of flight over a forswted sren at a Lo altitude §,
# difficult tesk, The oilot must rely em lenbmapks wileh sare wmially wutervays,
“hece caterwsyr re often ume’ ao =rsy vlock boundesries, sud, me AR, ore likél:
to ve double-sursyed or aver-sprayed. Purthornere, eovaying wenslly is dome when

the ataoe here ic sot turbulent and when teneratare inversion is likely o oeom
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in mileye. These conditions favor the dralnage of the spray clouwd to the
lovest point of the tarrain, agein the wsterways. The result, then, iz a
probeble m;'s‘x«-dow of toricant in ths water. Unlese waterveays can be effectivsly
aliminuted as londmarits, overedouing s almest a certainty.

Une methed of flight contrsl whieh hae beoen damonstrated would not only
eliminate tha uwee of stremme a3 flight comtrel marke tué would alse produse
accurate records of sirernft flights. The method “Uscos Fevigational 234% is
n radio deviece vhich asourately logs & reesyd of plane leecabion, makes it simple
to fly diveetly to 2 degsired point and eliminetes the denger of covernuge ckive or
double~dosing. The device is somewhat expeneive to use (3 te 10 cants per sere)
but the zdvantages eculd wall prove it on economieon) adjumet to mirplane spraying.
tne Jesceecontrelled plane eonld guide a formatlien Plight of gevernl epray planes.

The ecee system will be used extemsively 4n the Usited States im 1958,

tpecificatione

It e importsnt thet recommendetions for spray formilstion amd applicstion
spacifications be adhered to otricily. Sueh roccsmmendations are made en the basis
of the best avellable information, preaferably epeclfic exporimensotion. Yo ehange
this for recsons of expedience or esonopics, without the Lull Yuowledse and consent
of =11 governing partiee, is %o dipgsount the backgrousd upon which the original

regcounendations were based.

Jemas J. Veties,
Saiones Servige,
Mbews,
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INTRADEPARTMENTAL CORRESPONDENCE

Mr. J. D. Be Hapsili

DoRaRedmond REFERENCEW

SUBJECT

Conference on Problems Introduced by Outbreaks of Forest
Defoliators, Aerial Spraying of Insecticides, and Resultant
Fish Mortality

I was pleased to be able to attend this meeting
held in the Board Room of the Department of Agriculture,
Confederation Building, Ottawa, on January 10th, 1958. About
48 delegates were present representing the various departments
of the federal government and several provincial governments,
as listed on the attached programme. The morning session was
devoted to papers, and discussion on them, on the effects of
spraying on the spruce budworm in Eastern Canada and the black-
headed budworm on Vancouver Island, followed by papers describing
the effects of these aerial spraying operations on Atlantic
salmon and Coho salmon, respectively. The papers presented
in the morning session were similar to, but in less detail,
those presented at the Fisheries Research Board meeting, held
in the Chateau Laurier Hotel in Ottawa on January A4th,
described in my memorandum of January 6th, 1958.

20 Here I would like to refer to one item in this
memorandum at about mid-way down page 3: "Studies have shown
that concentrations less than 0.005 pep.ms of DeD.T. are not
lethal against salmon fry." It was brought out on January 10th
that the studies in British Columbia showed that 0.05 p.p.m. of
D.D.T. are barely lethal against salmon fry, but the research
officer reporting had introduced a safety factor of 10, and
thus reported a non-lethal concentration to be 0.005 p.p.m.

All other investigators used a figure of around 0.05 p.p.m.

as a safe concentration against salmon fry.

3 One paper of great interest, and I believe a very
pertinent paper on this subject, was given by Dr. Gagnon of the
Juebec Department of Fisheries. He outlined an investigation
wherein he had set out a number of tanks, each containing about
100 salmon fry or salmon parr. He then applied D.D.T. to the
surface of the water in the tanks in concentrations equal to
0.5, 0.25, 0.1 and 0.05 1lb./acre. These applications are

es/2



equivalent to 0.33, 0.18, 0.07, and 0.035 p.pe.m. respectively.
The water was agitated in some of the tanks, and remained quiet
in others. Agitation increased the lethal effect of D.D.T.
among the fish.

Le 100% kill was obtained with the first application
within 40 to 90 hours after initiation, and with the second
concentration within 60 to 150 hours. Mortality with the third
concentration began at 80 hours and levelled off at 50% after
190 hours. The fourth application (0.035 p.p.m.) caused
mortality to begin at 150 hours, but levelled off at 5% at 185
hours, and attained a maximum of 7% at 10 days. Mortality in
controlled tanks was about l%. These fish were not fed during
the treatment to avoid the D.D.T. being adsorbed on the food.
It is now thougnt that such D.D.Te is stored in the fat of the
fish and lethal effects often occur when the fish are starving
and use up this fat, thus releasing the D.D.T. into their systems.

54 One remark that was made following the presentation
of Mr. Lejeune's paper on spraying against the black-headed
budworm on Vancouver Island was that there was no evidence of

a vigus or other disease in the black-headed budworm population
in 1957.

6o Much discussion followed Dr. Fettes' paper, a copy
of which is attached. It was stated that no studies are being
done by chemical companies or others, in their test of insecti-~
cides, to determine the concentration of various insecticides
that may be lethal to fishe. Tests made of prospective insecti=-
cides are carried out against selected insects and some birds.
One report of interest related how the United States Wildlife
Service, in carrying out tests of D.D.T. against quail, found
that there was no effect the first year, that D.D.T. seemed to
accunulate in the quail, and applications in successive years
resulted in rather astounding effects. After five years, adult
quails survived, but 90% of their chicks died, although not fed
DeDeTs, and many of the surviving chicks were crippled.

7 Much discussion was held on improved liaison between
the Department of Fisheries, the Division of Forest Biology,
Forestry Branch, and any provincial government that may be
involved in applying an insecticide on a large forest area. It
was felt that this liaison should take place in the appropriate
region at the planning of operations level.

«e/3
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8. A committee was set up that will meet informally
at appropriate times to discuss any contemplated aerial spray
programmes at Ottawa. This committee is composed of Dr. A.L.
Pritchard, Fisheries Department, Ottawa, Dr. M.L. Prebble,
Forest Biology Division, Ottawa, and Mr. H.W. Beall, Forest
Operations Division, Ottawa.

Qe It was felt that a great deal of research as outlined
by Dr. Fettes' paper is necessary. Forest Biology Division is
prepared to allot members of their staff to a research programme
of this nature. Department of Fisheries is not yet ready to

make a commitment, but the staff at Nanaimo could make some
advance towards it in 1958 through adjustment, and could make
fish hatchery space available. It is anticipated that a meeting
of those who might participate in such a joint programme would

be held around mid-February.

10. Because of the late date, it is impossible to change
the 1958 aerial spray programme in New Brunswick in regard to
type of insecticide used, type of aircraft used, and type of
nozzles being employed on the aircraft. Furthermore, there

are no results of recent research that indicate any great

change can be brought about effectively at this time.

1i. I was assured that a copy of the proceedings as
taken down by the secretary would be forwarded to the Forestry
Branch as soon as it is available.

12. Although I thoroughly enjoyed the privilege of
attending this meeting and did learn much about the problem of
aerial spraying as it affects fish life, I feel that it is
highly unlikely that I would ever be able to contribute anything
to future meetings on this subject and, therefore, feel that
future representation from Forestry Branch would be adequately
made by Mr. Beall, Chief, Forest Operations Division, or one

of his staffe. However, I would be very willing to attend any
meeting where it was felt that the Forest Research Division
could make a contribution.

& AL
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EFFECT ON GROUSE POPULATIONS OF DDT SPRAYING FOR
SPRUCE BUDWORM '

Robert S. Hoffman, Reuel G. Janson, and Fred Hartkorn
Department of Zoology, Montana State University, Missoula, Montana; and
Montana Fish and Game Department, Great Falls and Missoula, Montana

Somw forests of western Montana are infested
with spruce budworm (Choristoneura fumiferana),
which v controlled by aerial applications of DDT
at the rete ot 1 pound per acre. The effects of this
roatmeest  on the native grouse—Dendragapus
obscurus, Bonasa umbellus, and Canachites cana-
densis—were inknown, It was supposed that such
spraying might affect grouse: (1) through the
consumption of DDT-poisoned insects by grouse
chicks, or; (2) through food shortage occasioned
by large-scale reduction in insects. The two factors
could work together, since increased susceptibility
ot undernourished birds to direct poisoning was indi-
vated by George and Mitchell (1947). However,
observations on two broods of ruffed grouse showed
no direct poisoning effects of DDT application of
3 puunds per acre (Adams, Hanavan, Hosley, and
lehnston, 1949).

We are indebted to the following persons who
assed us in field work: Bert Goodman and
Jouseph Townsend, of the Montana Department of
Fish and Game, and personnel of the Bitterroot,
Beaverhead, Helena, and Lewis and Clark national
forests. James B. Sammons and Dale Choukalos as-
sisted the senior author in the field. The study was
supported by the Wildlife Restoration Division,
Project W-74-R-2, Montana Fish and Game De.
partment, and by the U.S. Forest Service.

DescrieTion oF Stuny Ankas anp MEeTHODS

The first phase of the study, determination of
population density and brood size on sprayed and
unsprayed land, was conducted in the Bitterroot
Mountains. Two areas, aboul 118,000 and 51,000
acres in size, were sprayed with DDT in the summer
ot 1955 at the rate of 1 pound per acre. The closest
boundaries of these areas were about 12 miles apart,
and each was surrounded by unsprayed forest land.
Previous counts of grouse, made along routes es-
tablished in 1942 (Wright and Hiatt, unpubl. ms. )
and walked again in 1948, 1949, and 1852-55,
provided w comparison with 1958 findings, since
the routes were located in both sprayed and un-
sprayed areas,

The relative-population-density index consisted
of recording all grouse seen and of rerording all
broods while walking over a given mile of route.
Nine routes, totaling 82 miles, were walked in 1958
in the twa arcas sprayed the previous year. Better
than three-fourths of this total route length was well
within, i.c., more than two miles from, the bound-
aries of the sprayed arca, while the femaining mile-

age skirted the boundary at four locations, Sirnilarly,
nine routes, totaling 105 miles, were walked.in the
surrounding unsprayed area; less than ten miles
of these came within two miles of the spraved areas

The second phase of the study, determnation, ..
age composition of grouse in the hunter bag, was
carried out at checking stations set up in west-
central Montana, These sampled grouse bags were
from both sprayed and unsprayed areas. The size of
areas sprayed during the summer of 1958, the first
year of DDT application here, was as follows
Little Belt and Castle Mountains—254.000 scres
Big Belt Mountains—107,000 acres. The shortest
distance between the edges of the two areus was
over 30 miles. Control areas, unsprayed in 1956,
included the Lewis Range, 50 miles north of the
nearest sprayed areas, and portions of the Little
and Big Belt mountains adjacent to the sprayed
areas. In addition, unsprayed areas in the Garnet.
Sapphire, and Bitterroot mountains of western
Montana were sampled.

The relative proportion of young to old grou..
as determined by developineal of outer (RIS
and rectrices, in the Il from each are served as
a sample of the population age composition and
thus as a measure of juvenile mortality.

ResuLts )

If the 1955 spraying in the Bitterroots had serious-
ly affected grouse populations by causing mortality
of adults or chicks, population density or brood
size in 1955 and 1656 might be expected to show
this, but such was not the case. The results of the
lield observations are smnmarized in Table 1,

Tabrx L.—PoruLamon Denarty AND PrODUCTION INDcES
TAKEN OoN Anzas SPnavep v 1855, anp ConTROL ARgas

Index Area Sprayed in 1855 Unsprayed Area
Grouse per mile of census route

1952-53 0.44 073

1958 0.80 0.29

Blue grouse brood size
195254 3.00:+.29 (N=185) 3.14x.39 (N=21)

1955 3.00%.63 (N=5) 4.20x1.11 (N=§)

1956 4.00+.30 (N=9) 2.67x.69 (N=9)
Broods : edult ratio

155254 0.60 0.78

1955 1.0 0.56

1958 0.53 0.80
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#rom these resubts, it may be seen that DDT
wraying at the rate of 1 pound per acre did not
~uuse such a marked change in grouse population,
twond size, or brood numbers as to be evident in
the year following spraymg. Beususe the index to
purobers is of limfted accuracy and because of the
small number of broods observed, this generalized
conclusion v the best that can be offered. The
population trends, of an increase in grouse on the
sprayed ures, and a decrease on the unsprayed area,
tnay be real or may simply reflect the limitations of
our methods. [n any case, if grouse were adversely
affected by the spraying in 1855, this result was by
no means apparent at the time of our studies in 1858.

A final check oo possible influence of the DDT-
spraying operation was pravided by bag check of
grouse hunters. Our age ratios of grouse checked
through stations in sprayed and control areas (Table
2) inay be compared with ratios of 2.0 young per
adult blue grouse, and 1.4 young per adult ruffed
grouse, averages estublished aver the period 1949-
53 « Hartkorn, unpubl, ms.). Since the proportion
of juvenile grouse from DDT-sprayed areas com-
pared lxvurably with ratios from areas not sprayed,
there is no reason to believe that juvenile mortality
was increwsed by the DDT spraying.

TasLe 2.—Auz RaTio ov Grousg in Huntam Bacs

Specics  No. of Grouse uv, Per
Aren of — er Cent
Grouse Adudt  Juv. Adult  Juv.

SPRAYED AREas

Little Beolt

Big Belt, ané  Blue 57 108 100 [ ]
Castle Mts.

UNSPRAYED ARKAS

Little Belt,

Pig Belt, and  Blue 131 199 1.52 60
Lewis Range

Gamet, Blue 18 29 1.61 62
Sspphire, and

Bitterroot Mts, Ruffed 15 20 1.33 57

in our study, Our technique of sampling was as
follows: An area suitable for grasshoppers, wit
litle understory vegetation, was seclected, and
several sweep lines were arbitrarily selected. Each
line was covered with 50 sweeps of a standard
insect net, and insects so taken were preserved in
alcohol-glycerine for later identification. Catches
were scanty in ell of the samples, and showed no
significant correlation with the pattern of DT
spraying. The great bulk of insects captured were
grasshoppers, and observatons in sprayed areas
conclusively demonstrated that DDT applied at the
1-pound-per-acre rate did not materially reduce
their numbers. At Canyon Creek Ranger Station
on the Beaverhead Nutiopal Forest, grasshoppers
were observed to be very abundant on August 8,
following the DDT spraying of the area in mid-Jnly.
Similarly, grasshoppers were extremely abundant on
the South Fork of the Judith River in the Little
Belt Mountains in inid-August, following DDT
spraying.

SuMMARY

Following 1-pound-per-acre applications of DIYT
for spruce-budworm centrol, efforts were made to
measure the cffects on three species of grouse in
Montana. Counts were made of adult birds and
of broods before, during, and one year after spray-
ing, and in sprayed and unsprayed areas. Hunter
bags of grouse from sprayed and unsprayed areas
were also sampled to obtain age ratios. The evi-
dence from all sources, although not of a rigorous
nature, agrees with the conclusion that DDT ap-
plied at the rate of 1 pound per acre to control
spruce budworms Is not immediately harmful to

" populations of “mountain” grouse. Crasshoppers,

a staple in the diet of blue grouse, were not
naticeably reduced in numbers by the spraying.

LaTeRaTURE CITED

Apams, L., M. G. Hanavan, N. W. Hostry, aNnp D. W,
JornsToN. 1849. The effects an fish, birds aud mam-
mals of DDT used in the control of forest insects in
Idalio und Wyoming. J. Wildl. Mymt., 13:245-234.

We belleve these age ratios to be the best of
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Blue grouse in particular are known to feed
regularly on grasshoppers (Stewart, 1944; Wright
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of the DDT spraying on these insects was obtained
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Conference on Aerial spraying of Insecticides and Fish Mortality
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P The conference heid on the
above-isentioned subject on January 10 was
attended by Dr. U. R. dednond and Mr.

H. . Beall of this Branch. DUr. tedmond's
report on the meeting is attached for

your information.

2. It would be appreciated if

the documents accompanying Dr. nedmond's
report could be returned to this office
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DEPARTMENT OF AGRICULTURE

SCIENCE SERVICE

FOREST BIOLOGY DIVISION

CANADA

QUOTE FILE oTTAWA.
‘ ONTARIO
N l.f"? ;’ Pebruary 5, 19&8
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’/
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Herewlth & copy of the repert of the joimt conferenee
on foreat insest and fisheries problems held in Ottawe on January 10,

As & follow-up to tho suggestion ocutlined on Page 20, o
meoting of several blolegists at the working level is being held
in Ottawa, February 13.

In early disoussioms with Dr., Pritechard, it was left to
him to melte suitable arrangements with the Canadian 7 1dlife
Service and the Forestry Branch for s meeting of represeantatives
of the four servises in connection with fermation of an iater-
departmental committee.

¥elL« Probbls,
WPso Chief, Forest Biulug Diviaion.
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DEPARTMENT OF AGRICULTURE
SCIENCE SERVICE

FOREST BIOLOGY DIVISION

CANADA

QUOTE FILE OTTAWA,
ONTARIO
Pebruary 6, 1958
MEMORANDUK TO:

M F+ BB <
Mr, HoWe Be&ll,
Dr. D.R. Redmond.

Herewith a copy of the report of the joint conference
on forest insect end fisheries problems held in Ottawa on January 10.

As a follow-up to the suggestion eutlined on Page 20, a
meeting of several biologists at the working level is being held
in Ottawa, February 13.

In early discussions with Dr. Pritchard, it was left to
him to make suitable arrangements with the Canadian Wildlife
Service and the TForestry Branch for a meeting of representatives
of the four services in connection with formation of an inter-
departmental committes.

i M.L. Prebble,
MLP: o ﬁ /{x:,vf”o ) Chief, Forest Biolegy Division.



Insecticides vs Aquatic Faune
First Work Conference

Ottawa, February 13, 1958

As a result of recommendations at the "Conference on forest
insect defoliators insecticide spraying operations, and resultent
mortality of fish and fish-food orgenisms", Jenuary 10, 1958, in
Ottawa, sponsored by the Fisheries and Agriculture Departments and
attended by members of Forest protection organizations, a work
conference was held to draft out a joint investigational program
on the subject of "Insecticides versus Fish" in the hope of avoiding
demage to fish resulting from forest spraying.

In attendance at the meeting were:

Fisheries Agriculture
Forest Biology

Dr. Me Waldichuk Dre JoJ. Fettes, Chairman
Mr. D. Alderdice Mr. A+P., Randell
Dr. Jo.L. Hart Mr. W.W. Hopewell
Mr. J. Sprague Mr. W. Haliburton
Dr. Ce.J. Kerswill Chemistry Division
Mr. E.,W, Burridge Mr. B, Berck

The primary objectives of the meeting were to:
1. Propose a work plan which could be done in 1958

2. Propose a work plen fur projested studies
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The meeting opened with a description of a Forest Biology
outline of an experimental plen designed to produce the desired
results. Throughout the plan were suggestions for parallel fish

studies which are necessarye.

OCutline of Proposed Investigations
le Screening - Laboratory Phase
As earlier suggested, a number of promising insecticides
end formulations should be tested to determine which are most likely to
give adequate control of forest defoliators while causing the least

disturbance to mguatic fauna, Four cendidate insecticides are suggested:

¥ (a) DDT

# (b) DDD o
(¢) Korlan - L
(d) Sevin

DDT =~ 4n excellent ingecticide, relatively lethal to fish but may be
rendered less lethal by changes in formulation. It is known that DDT

in Kerosenme is 100 times more lethel to fish than DDT in suspension.

0il solutions are intermediate while the presence of adjuvents such as

an emulsifier increase toxicity to insects as well as fish., NModifications
in formulation may show that less DDT may be used without appreciably
lowering the effect on defoliators while decreasing the contemination of

the fish habitat.

DDD - An analogue of DDT is nearly as lethal to fish as DDT but has

era—
—

shown e specificity for leaf rollers to which group the spruce and
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black-headsd budworm belong., Should the specificity hold for these
insects, it may be that relatively light deposits will control the

insects and thereby lessen the danger to fish populations,

Korlan -~ A new insecticide whioch has been shown in tests against

shiners to be some 40 times less toxic then DDT.

ggzég - A new insecticide which appears to be less toxic to fish
then DDT, while showing an acceptable toxicity to a variety of insects.
A laboratory screening progrem with a number of formulations
is proposeds The progrem is, however, dependent nn parallel toxicity
tests with youmg salmon. It is sugrgested that the materials to be
used against ingects be duplicated and sent to the Fisheries Laboratories
for testing along with pertinent information as to concentrations to
be used etc. In this way, comparisons can be made and conclusions
drawn. Out of the screening program should emerge the acceptasble
insecticidal fermulations least lethal to fish, The list of chemicals
for testing should be expanded es facilitiss become availasble.
Chemical assessment of insecticide deposit and application
is en integral part of the soreening program and is also one which
will require consideraeble effort. Methods and analyses can be the
responsibility of the Chemical Control Section, Forest Biology Division,
if the required r3lp is made available,
Insectisidal tests should include topicel application of
precisely measursd asmounts of ‘toxicent anid the applications of sprays
to insects and foliage. Tests on fish should include all of the

formulations used on insects to provide TTwm values,.
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Personnel requirements for this portion of the progresm (Forest
Biology only) would be:
1 full-time officer
1 part-time officer

5 assistants

Personnel needs includs, (a) rearing and handling insects,
(b) application of insecticides and observaticn of trested insects, and

(c) chemical assay of deposit.
(Fisheries persomel neods?)

2. Tield Trials, Asrial Spray

Laboratory results cen only be used as a guide for planning
field tests since field conditions cannot be successfully simulated.
Relativeliy large scale field trials are necessary to prcve or digprove
laboretory findings.

It is proposad to do field trials with the insecticides listed
in 1. sbove, but not in all “heir formulations beceuse of limitations
of personnel and time, If all four insec%icldes ere to be tested, a
minimum of 10 spray plots ara needed.

4 ingecticides X 2 ocncentraticns )
) 10 plots
2 check plots )
At least 2 concentrations are needed to provide variation in deposit
for insect toxicity data. Since DDT is regarded as the standard
againet which other chemicals are to be ccmpared, DDT should be the
most thoroughly studied, espenially in vi-w of the possibilities of

lessening DDT effects on fish through formulation variation.
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The plots should cover fish habitat and ideally en entire
portion of a watershed up to the hssdwaters. Scms of the failure
of experiments which did not show a marked effect cn fish was probably
due to the entry of uncontaminated water inte the test area. Effects
om fish in the s*treams should be studied at least with ceptive
populations, but prefersbly with indigenous populations. Paraliel

studies on other aquatic fauna should be made.

Three distinct phases of the field tes®s should be studied:
(1) The forest insect povulaticn
(2) The agvatic faunal populaticns
(3) The chemical contemination of the forest and aquatic

habitats

Persornsl requirements for this portion of the progrem: (Ferest Biology):
1l or 2 officers
12 assistents
Persomnel needs include (a) plct osteblismment, (b) forest insect

populetion studies and (¢) chemical arsessment.
(Fisheriss Personnel neede?)

3. Chenicel Sempling snd Analysis

In all shages of the program there will be a need for chemical
denosit assessment anc chemical analysisg, These measuremsnts must
be as precise as poscitle since so much dspends ¢n the accurasy of

data for interprotetion of results. The phases requiring chemical

analyses are:
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(a) Water analysis for laboratory fish tests

(b) Assessment of dosage in laboratory inssct tests

(¢) Analysis of water in field tests

(4) Assessment of deposit in field tests

{(e) Analysis of insecticide concentrations of test
formulations

(f) +water analysis of samples of streams in the operational
progrem in western New Brunswick

(g) Water and forest duff analysis to determine the effects

of leaching on water contamination

Field assessment of deposit can be done by persomnel of 2 above.
Yater analysis may be done by Forest Biolegy chemist in Ottawa if
samples are taken by field persomnel and the necessary assistancse for
the chemist is made available.
Personnel requirements for this portion of the pirogrem (Forest Biology ):
1 efficer
1 trained assistant

Periodic assistarce from persommel listed for 1 above

The enalyticsl work can be done at the Ottawa laboratory of the Chemical
Control Section., Some analysis may be done at Nanaimo providing

identical procedrres are follewed.

(Fisheries persomnel needs?)
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4, Toxicological Studies of Aquatic Fauna

Critical §tudiocs of the effects of insecticides on squatic
fauna are indiceted. The progrem should include both laboratory and
field studies and should be of a fundamental nature. The following

is offersd as o starting poinat.

Cousiderations for Investigations ef Fish Iortality Associated with

Aeriel Forest Spraying

1. Tolerances of indigenous fish and other important fauna to
insecticides in various formulations according to fish size or
age class:

{a) Fmulsions
(r) 0il solutions
(¢) Various solvents

(d) vVarious diluente

2, Determination of pathways of ccntamination:
(a) Suspended and dissolved in water
(b) TIngestion with food - aquatic enimals ehCe
(¢) Contact by gills
(4) Contact with oil slick
(a) Contact of conteminated objecgs, 4,8, woeds, moss, rocks, etoc.

(£) Effacts of suspended meterinl, l.e. silt, clay, organic

3, Investigation of insecticide measvrenent methods which have real

bases of association with fish:



(a) Localized measurements rather then general: particulate,
dissolved and a.dzorbed particulate.
(b) Insecticide concentratlcns in pools, along shores, in wseds, etc,
(¢} Time involved Guring which fieh mny be in contact.
(d) Relazbion botween gal/ecre and ppm under various conditions
(1) still weter end (ii) moving water of verious flow-rates
and cephhs and turbulence.
(e) Determine the extent of insecticide movement from frorest
rivulets to large stresms under various conditions, i.e. &ry
or wet comditions. Weching of toxicant into streams from

foliage and forest floor,

These studies should be undertaken by a frash water biologis< with
training in toxicology-

Following the above outline the meeting wes open for discussion.
A summary follows, bub with no attempt to identify each contributsor.

Tt was irmediately evident thaet only a limited program cruid be
attempted in 1958 but it was agrsed that a full program would he proposed
to provide grounds for expansion bevond 1€58 as persounel and facilities

become available.

Limitations in 1958

(1) Nonwave'lability of extra funds in present budget.

(2) Gensus meshods {shocking) for fish populations ere in “he
developmental steges and cther methods ant reliable.

(3) TFaasilities and menpowsr are & serious limiting fachor for
current laberatory and field studies on fish.

(4) Juilteble wetersheds for malking the various hesks desaribed aghove.



‘possibilities in 1958

(1)

(2)

(5)

(6)
(7)

(8)

(9)

Fisheries could undertake tolerance tests of a number of
forrmlations on both Atientic end Pacific young selmon.

Forest Diology could begin screcuing tests on et least one
forsst insect, probably cpruce budworm.

Forest Biclogy would supply chemiials to the Fisheries
laboratory at Nanaimo and provide informetion on concentratians
otc, 1In addition s man might be made available tec assist The
Nanaimo staff with their tests. The Atlantic Biological
Station would make one man svailable to assist with thsze tests.
Water anelysis could be done by Forest Biology at Ottaws.
Pogsibly spalysis of water samples from tank tests could he
done at Nanaimo.

If Forest Biclogy decides to do field trials in New Brunewick,
the Departmert of Fisheries could provide hatchery reared

young salmon to test contemination of streems. The nubers of
figh entered in egeh test should be adequate.

TWater samples from the streams could be analysed at Ottawa.
Water samples could he secured in streams within the Forest
Protection spray area preferably in association with fieh
censusing locations. The semples could be analysed at Cttawa.
Primary studies on leaching of DDT into streams might be done by
Forest Binlogya

Some assessment on other stream fauna mey be done and is highly

desirable.

Cther Points Considsred

(1)

Fundemental toxicity studies would probably be helter done hy

uwniversities on & graents-in-aid or other basis.
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(2) Studies on other stream fauna should eventually receive as
mach attention as the fish.

(3) Bionssay methods should be explered. Bioassey provides &
gualitative estimation of contamination and could diminish
the need for or supplement chemical analysis. For some
chemicals biocassay may be the only method of measurement.

(4) Tt is expected that the studies of 1958 would be & small
beginning to & continuing programe. A screening progrem for
control agents for forest insects will be a continuing one
and facilities for besting premising chemicals on water fauna
ghould be available. It is not expected that Fisheries
could launnh such a progrem withcut edditional staff but it
appears that the problem is serious enough to consider such a stev.

() It was agreed that the logical sequence of events would he
leboratory results, then the field trials but, in view of the
urgency of the problem, the program should be initiated as
soon as possible in all phases. However, answers that are
reeded now would not be forthooming for several years.

(6) Several factors mey influence the effect of a toxicent in
the water, e.g. solids in water, temperature, turbulence,
pH eto. Effacts should be studied in terms of environmental

conditions es well ms chemiocal.

The meeting agreed that a start should be mede in 1958
if at all pcssible. The initial targets should be those appearing

above under "Possibilities for 1958",

J. Jo Fettes



Zugsostions for discusoion, februnry 24, 1868 31 pems

1. Isuerdepartwental tomamitibes /

Compesition, alms, procedures, offielal stautus, relations with
regiopal and loeal greups.

8. Compositiom Fisheries Dspt. - Obtewn Reproseatative (s)
Fiahorios Resgsrob Bd., °
Vorosteyy Branch - il
Catre WMildlifs Service "
rorpet BPlolegy Iivision

3 3 4 B

Yor the furest Blology Diviailen, two reprossututives would
ks desivaile ~ Frobble as livisiesal Chlef sud Pettas as hosd
of GChomiesnl lombrol Section.

The othor egensies may alse require =more than one
representebive.

The “offieisl cwmsposition™ should pyrebubly be lisited So Ottawa

% RoGo's staff of the agimelos, o slxplify preocedimgs. Hosover,
zt sy bo quontionsd whothor Ms is guffieient. Uroblems will

eomo up in vardious parts of Coanade, and waricus ether agoneice
{provicees, isdusteial firms end asscsiatians, centyrel operating
units, #50.) will hove importsant viegpolints asd Pupotienms. Therefore,
it is suggosted thet the commlbties should mahe previsien for

inslusisn of reylional proups eo neoeded, bo permlt sdequate aud
somprehensive roview of sposific prodloss vwhish will clways have
isportast regienni implications.

b, 4imss (1) DNeview by the Cemittes of important regiosal) probleus
reguiring control action ~ in gdvamoe.

(31 Arrangovents, by m gorritten, to emecuragze full
digoussien by all laotorested sgenociss, elther in
ttewa or ia the reglom where the problex ecsurs.

{111) 454 To sttempt o co-ordinate the views of the
diflerent agemsiss in relaticn ¢o public relailons
{press roleases, propsgenda, @%S.).

{iv] Pe reoview roscaroh nosds, und o assiet in atbalning
the mosms by which thsse soeds sum be asb.

(v} Te vork hooard the cowordinstion ef informatien
transsdtod, officially, by sasth agomey to cenior
departasontal offiveras of thu seveorsal sgenviss
reprosonted on the commitisa,

c. Sreesdures: Froqueomey of mootings, roperis of meetings,
maintonmmos of filsg, distyribubtien of informatlonm,
ealling ir of roglomal representutives, eto.
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d. 0 /isial stubuss heuld the eommities be geb up wore or
less forually, with offisial resopnition By the seversl
av-oporeting Sepertmants?

#o “eiatlons oith regional and lssal zroups: Hegional staff
of tha co-operating doparbweate will, of nsoessity, have
te bo in elose Scush with thelr rospsotive Headquaerters
eollsagues. 1% moy also be deslrable for reglonal
staff to partisipats directly in the procoedings of the
Somsittes from time to tims In comneetion with speeifie
rezional problems.

The position of other wsgienal agencies will requirs
spgoial ebudy. FProvinelal departments, industrial
assoclabioune, and agonciss swi up fer control projeots havs
s direst interest ln impurtant voglomsl problems. Their
partlcipation im the procesdings of the inbsrdapartucntal
conaittes, cn invitebien or by pro tem salavgement of tho
cosmittos, may woll bo cessemtial o the covomplishment
of some of the alns of the comnibtes, ¢.ge llaisen,
eowordinaticn, and oven sous of the posenreh aeeds.
Howower, musmcross swch groups Drem 4ifferomt regions
of Canada will be invelved, from time to time, =Bd the
Panet loning of the cemuittes shosld not be eacunberod
by kaving oueh peglemal groups set uwp as constituent
maztors of the comittea.

2, Program of resssreh in 1088,

{4 draft copy of report om meting of FPebruary 18, 1988, ls
availakle for reviow).

Latoratory stwiles ef toxialdy of inseoticidos to dofeliating
ingoots and fishy £icld gtudice and losstien eof tast arsse in 13883
rerasonel reguiremsnts sad sourses.

deeting in Fredorictas, Harbh &, to look inte possibllity of
£isld trials in 1988 (Paleh, webb, Edrswill, ¥lioger, Feties and
*pebbla will be mt mooting).
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OTTAWA;, February 25, 1958,

Sir:

Enclosed, for yowr infermation, is a copy of a
report of a joint conference on forest insects and fisheries
problems, which was held in Ottawe on January 10th.

The Interdepartmental Committes referred %o in
Item 7 on Page 18 is now being set up.

I understand a mesting is being held in Fredericton
early next week which will be attended by Dr. Prebble and Dy,
Fettes of the Forest Blelogy Division, Otbtawa, at which the pos-
sibility will be discussed of sarrying out limited field experiments
on thres new insecticides in conneection with the budworm spraying
operation in New Brunswick this swmmer, It is understood these
insecticides show promise of effectiveness on budworm but are believed
to be considerably less toxie than D.DB.T. on fish.

Yours faithfully,

H. D. Hemy’ Esq.,
District Forest Officer,
P.O. Box m,
FREDERICTOR, N.B.
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OTTAWA, TFebruary 25, 1958,

MEMORANDUM FOR FILE:

First Meeting
Interdepartmental Committee on Forest Spraying Operations

The first meeting of the above Committee was held in
Dr, Pritchard's office on Monday, February 24th. The following
were present:

Dr. M.L. Prebble, Forest Biology Division,
Department of Agriculture, (who was elected Chairman)
Dr, A.L. Pritchard, Fisheries Department
E. W, Burridge, Fisheries Department
Dr, V. Solman, Canadian Wildlife Service
J.P. Cuerrier, Canadian Wildlife Service
H. W. Beall, Forestry Branch

2, It was agreed that the name of the committee should

be Interdepartmental Committee on Forest Spraying Operations. This
might conceivably include herbicide spraying as well as insecticides
if any major problem should develop in the former field,

3. The meeting was concerned mainly with discussion of the
suggestions on the attached list which had been prepared by Dr.
Prebb le °

be With regard to composition, it was felt that one member
from each of the five agencies now represented should be ample, it
being understood that an alternate might sit in, in place of any
regular member who was unable to attend. Also any agency might have
more representatives present if required at a particular meeting.
Invitations may be extended to representatives of provincial governsg
ments, industries, and other agencies as and when required., Subject
to departmental confirmation, it was proposed that the regular
members be as follows:

L
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Dr. Prebble (Chairman)

Dr. Pritchard

Dr, J.L. Kask (Fisheries Research Board)
W. W, Mair (Canadian Wildlife Service)
H. W. Beall (Forestry Branch)

5. All five of the aims of the committee listed in Dr.
Prebble's suggestions, were agreed to,

6. As regards procedure, the following points were agreed
to:

(a) There should be a meeting in the fall of each year after
all reports have been received on the status of forest
insect infestation throughout the country., Additional
meetings should be held as frequently as circumstances
require, such as progress of research programs,

(b) Enough copies should be made of minutes and reports to
inform regional staffs but not other agencies, I
requested four copies for the Forestry Branch: one
for the Maritimes Cffice, one for the Alberta Office,
and two for Head Office.

(c) Agenda and notice of meetings will be sent out one month
in advance if possible, to permit calling in outside
representatives if necessary,

T It was felt that the committee should have official
status by securing the approval of each Deputy Minister for the
appointment of the member or members from his department, It was
requested the Deputy Ministers be approached informally by the
Directors concerned, before official correspondence is entered into,

8. Program for Research in 1958,

Or. Prebble reported on a meeting of Forest Biology and
Fisheries laboratory staffs on February 1l3th, Three insecticides are
considered to be of sufficient promise as regards effectiveness on

LN XY

)
5
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budworm together with much less toxicity than D.D.T. to fish, to
Jjustify laboratory experiments in 1958, The laboratory staffs also
recommended, and the Committee endorsed, a proposal that limited
field trials of these insecticides be carried out in 1958, Field
trials will be necessary in any case before a new insecticide is
put into full operational use, and such trials will be necessary
this year if any operational change is to be made in 1959,

9. Dr. Prebble has discussed the proposed field trials
with Mr;, Flieger and a meeting is being held at Fredericton next
week to consider the matter in detail. It would seem that the
only difficulty that may arise is that 12 seasonal assistants will
be required during the summer to assess the effectiveness of the
experimental sprays. None of the departments concerned can provide
for them from present establishments, It is hoped that Forest Pro-
tection Limited may be able to employ these additional personnel,

'6?/1_~) 72;;.44(?

H., W. Beall,
Chief,.
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DEP.ARTMENT OF AGRICULTURE
SCIENCE SERVICE 17458“

NAA FOREST BIOLOGY DIVISION

: OTTAWA, CANADA
QUOTE FILE o T ’

February 26, 1958

i Mr. HW, Beall,

v RS
L e® Chief, Forestry Operations Divisgion;
T Dept. of Northern Affairs and National Resources,
:}h 4 Ottawa.

Dear Mr. Beall:

Herewith for your filss a summary of the discussions held
in the afternoon of February 24th.

Dr. Taggart's viewpoint on the official status of the
Interdepartmental Committee is now being ascertained.

M.L. Prebble,
MLP:o Chief, Forest Biology Division,



IFTPR-DHFa HEXERTAL COMUITTRY OF FORRST SPRAYYNG PO RATION

Sumper: 6. Piscussious, Febywary 84, 3 Ve § pume im
Hoom 321, West Flosk, Obttawa,.

Tnig meebing was bsld in fulfilmont of recommendationa
uade at the jJoint conforemes held in Otbawn, danugry 1D, 1568,

I8 ATTENDAGUR:  Ure fele Fritohewrd, Rireotor, Uonsereatien smd Bvalopmont
Bervies, Fisheriss Department.

re ReVe Boall, Chiaf, Forest Cporatiens Division,
topartnent of Herthern Af“alre oamd
Habional Resourves.

8. Te¥eFo Svlman, Camadian ¥ildlife Servies, hopartamnt
Hre doF. Cuerrier, of Morthern Affsirs and Netionsl Hesources.

e el Prablhle, Chief, Versst Blelogy Mvision, Departwemt
of Agricuvlture.

(rbsent, Yr. Jol. Haok, Chaivman of tho Fisheries Research Roards
Br. So%, Welr, Chief, Cuuadien Wildlife %erviee).

BAME OF THE SOMaITTERy

The sugpested name is "Interdspartmemtal Comnities onm
Porest Spraying Operations”.

CCHPCSTETON 0 TRy CUBMITTER:

It wae engposted that the pormansst esemittes conslst of

Ure Asle ?Y’i‘b@hm.
Bee delis Hasic,

Uire ReWe Eemll,

Hr. Welle Maiy,

131". ﬁufn m%lﬂ,

roprogenting the Fishories Repartment, The Fisheries Research
Beard, The Foreetry Sranch, the Casadian Wildlife Ssrvige
and the Ferest Blology Plvislen regpectively. If any wember
ghould te unable to attond any msobing of the ecmittes,

he should neme on alternste. Other ropresemtativen of the
varisus oonotituent egonvics could be oalled in as advigors
as noeded but woald not be senzidered as members of the
permanent oomsities.

At the suggestion of A.L. Fritehard end with the comourresnce
of sthery in abtendemco, .. Probble agreoed to serve as

Chairman of the Intordepartunental Commitiss for the tims
being at least.



ATHB s (1}

{14}

{114)

(iv)

{v}

PROCEDURES ¢
AT I or b A 4 P s SO0

(i)

(11)

o provide an opportunity for members of the Commitiee to
review luportant forest lnseot preblams that may, in the
nsar fubure, raguire dircet conbrel astien through forest
apraying.

To encourage full dMscussicn of preblems likely to require
sontrel sotiom by all Inderested agwnsies in Obtawe and
in the regions whore the preblons ocour,

To atsenpt to co-ordinate the viswe of the differcnt
aganvies om prospestive control projects with pertioular
reforence to ambisipated publie relations, press rolseases,
b,

Te rovisw roseaych nsode snd Yo amelst In atbaianing the
meang hy vhich thess wesde ear be meb.

To work tovard the co-ordination of infowmstion Lreasmitted
o' {'ieinlly ¥y each agency %o senlor dopartmental effiecers

of bhe sevoral agencies roprosonted on the Interdepartmsntal
omndh bew .

Frequeno; o: Keetings. Ihere should be at least one annual

seativg held in tho aubwms, a¢ soenm ag the Porsst Imseot
furvey; Roports are availadlo for all of Uanada, to permit
roviaw of infestatiens which soem likely teo warrant direet
sontrol action through feorest spraying.

Other meetings will be hold as {regently as way be necoazsary
to keep the sombership fully ianferuzd on the progress of
asentrol opcrations under way snd on aush rosserch programs

as wny bo inmdtiated with the suppert of the Intordepartmental
Gomunitbes.

Hotisication of Heetings. Ths Chalrmen should arrenge fer

rooblogs Eiving four wooks advsneo nsbirication by mail to
the nesbors; sugh notification %o be preseded by a telephoms
canvess of thelr availablllity is ibtaee on the date of the
prepossed meebing.

deuters are ree to requost msstings on need wnd should so
infors the Uhalrman.

fhe Chairean will sond out an agenda for sseoh meebting along
with the effieial mebiflootion of the moebing.



FROCLDUR LY (eontivued)

(i31)

(iv}

Reports of the leetings. The Chalsrman will Yo responsible

pesing what a vepurt of cach meeting 1o sent to each
mewher ia sufilclient seples Yo snable distyibubion to regional
gtafis of the eonstitusnt agonslios in the following spproximste
randharss

Fishapies Departusnt and Fisherics Beeeareh Beard - 10 oepiles
Forestey Perandh -4 %"
Canedian Wildlife Servies - g
Poreat Bielogy Division (abous) - 15

Cutside distribution of the reperts of moebinmgs sheuld be
aveidsed.

my alw ma.‘.mzam Mem yarsaml 2'11@» of tﬂm prm&&ngs
of the Gommdbleu.

OFFYCIL SEATUS

It wos suggested that the Camittes do eot uyp 01'!&@5.&113 hy
mubual censent of the soveral ove-vporsiimg de maab:

off'ialal reoognition of the Imterdepartmuntel @mﬂdzm by

the Deputy Minmicters o the three dopartments would, in effeot,
imposs on oash memdor the sesessity of assuming rusponsibility
for a wider range of interests than those represemted by his
employing ogenoy.

RELATTONS ®ITH

RVSTOMAL AMD
OTRYE ORUEPY

Regisnal staff of the co-opeorating sgemcies will be invited
to appear before the Intardopartesmtel Gemmittes from time

%o time for thersugh dissussien of reglomal probleme coming
mder voview by the Committso.

The partisipation of regional represeutabives of other
agencies, such as provimoiel governmeat departzsatis,
industrial easosiatiens and agemeies set up Por the cerrying
out of forest spray projects may well he essential te the
ascocplischment of soue of the aims of the Interdepartmental
Compittes, ®o.g., liadson, oco~ordination, aund soms of the
rogearoh projects sponsered by ths Cemmities. Such regicusl
representativos frem different parts of Canada may be
invited o participateo in special meebings of the Committew
from time bo diwe.

14



PROFORKD R<HSAROE
PROGEAX T8 1958

Represeonwtatives of the FMisheries Roscaroh BRoard, Conzervetion
md Develeopmond Service of tha Pisherice Depertusnt, asd of the
Farest Biolegy Hvislom, of the Departwent of Agrienlture, mst
in Obtows on ¥Yebwuary 15th. The Pollowing program wus suggosbeds

(1) The initiaticon of o joint laboretory ressarch progrem om
the toxioity of cortaln selested innseticides sgalnst
foreost iusoots {(oege, the spruse budwern) and against
Atlandio and Pacifie asulmon.

(i) Iaitistion of jeint flold studies fn 19683

The Interdepartmontal Committuwe strengly supportod the
initiation of flsld studles im 1988, oven though adeguute
seuross of assistunbts ave, ab procsont, uwnknomm. M.L. Prebble
stased that & mooting is belng bold in Prederieton, H.B.,

en Harch 3 o go jnbo this quentien more thereughly

with the fellowing in atbsndanse:

Cede Xerswill, Flshories Resgareh Soard,
e ﬁﬁm Helie
BoWe FM.Q@@:‘, Perast Protection Lbd., Hensreal.
R.E. Baloh )
Folle Mobd )
Jeods Fettas ) Forost Bialogy Divisiom
Hal. Probbls)

As seom es possible afber Herch 8, the Interdepartmental

Conmittor will Do informed of the reculss of the
diseusoions in Fredorictun,

Hel. Probdle,
Obtawa, iebyaary 28, 198% Chairman.

BLiFen



A, L. Pritcéhard, Director

E. W. Burridge, Biologist February 26/58

The discussion on the formation of
the Inter-Departmental Committee
on forest spraying operaticns

The meeting, held in the West Block on
February 24th, was celled to order at 3 p.m. The following
representatives were present:

M.L. Prebble - Department of Agriculture
Forest Blology Division)

H.%, Beall - Department of Northern Affairs
end Natural Resources
{Forestry Branch)

V.E.,F. Solman - Department of Northern Affairs
and Natural Resources
(Canadian Wildlife Service)

J.p. Cuerrier - Department of Northern Affairs
and Natural Resources
(Canadian Wildlife Service)

A. L. Pritchard)
E.%. Burridge ) Department of Fisheries

1. Inter-Departmental Committee

Following a brief discussion of possible
names for the group the Inter-Departmental Committee on
Forest Spraylng Operations was decided upon.

Dr. Prebble handed out oopies of an agenda
whioh he had prepared for the meeting.

{(a) Composition

The first point discussed was the composition of the
Committee. It was decided that one member from each

....2
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of the five groups should make up this“@mmmittea:
Department of Fisheries =~ A. L.gPritchard

J. L. Kask

H.W. Beall

Fisheries Researeh Board

Forestry Branch
canadian Wildlife Service - W.W. Malr
Forest Biology Division - M. L., Prebble

It was agreed that an alternate should be kept
informed of the Ccmmittee's astivities.

Aims of the Committee

(1) A review by the Committee of the important
regional problems requiring control action --

in advance. It was agreed that Dr. Prebble's
division would keep the Committee informed of any
future spraying programs.

(2) The arrengements by the Committee to encourage
full discussion by all interested ageneies elther
in Ottawe or in the region where the problem oscurs.
This point was agreed upon after & brief discussion,

(3) To attempt to co-ordinate the views of the
different agenoies in relation to ‘Péblie relations
(press releases, propaganda, &tc.). It was felt that
this would be very desirable but difficult to carry
out.

(4) To review research peeds and to assist in attain-
ing the meeans by which these needs can be met.

00003
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(5) To work toward the co-ordination of information
transmitted officially by each agensy to senlor
departmental officers of the several agencles re-
presented on the Committee.

Dr. Prebble pointed out that if there ware
differencses of opinion senior officers of the groups
should «now the points of agreement and disagreement, It
was pointed out that the original spraying program would
have run more smoothly if this type of so-operation had
existed., Dr. Prebble stated that when the program
commencad their group had no idea of the fisheries pro-
blems invaolvad,

In this regard Dr. Prebble pointed out that
Mr, Hourston of the "epartment's Vancouver office had besn
contactad and permission had been granted for the dlstribu-
tion of his paper on N, D,T, anraying to nersonnel of the
Forest Minlogy Nivision.

Dr, Pritchard stated that s permanent Chair-
man would be nevcessary for this Commlttee., He added that
if Dr. Prebble was agreeable to acsepting the task he
would be the most sultsble representative. Dr. Prebble
replied that he would be willing to undertake it for the
time being.

(¢) Procedures

Frequenoy of meetings. Dr, Prebble stated that in the
Tall of the year His group would know of any signs of
danger areas in the forests throughout Cenada. It
would seem thst thls would be the most sultable time
for an annual mesting, If there were no spraying
programs anticipated this would be the only meeting
of the year but the research programs would continue
as usual. On the other hand if there were several
spraying programs more than one meeting would be
necessary.

.0.0.4
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Reports of meetings. The reports from these would
Be maae avallable to the reglonal offices of the
participating groups. The following is an estimated
number of reports that would be required:

The Department of Pisheries - 10

Wildlife Service - 3
Forestry Branch , - U
Forest Biology Division - 12

Dr. Prebble stated that there would he no suplus
printed for outisde distribution.

Maintenance of files, It was agreed that each group
Bhould maintain thelr own files on the Conmittee's
activities and that the Chairman would also keep

his own eomplete file.

Calling in of regional representatives. It was
agreed GH&T Eﬁﬁﬁﬁ'repfﬁﬁgﬁfﬁfIV§§"wouId be called 1in
on invitation when they were required to give advice
on local problems,

Notification of meeting. It was decided that one
MONtR'TS notice should be given by the Chairman when

a meeting was to be called, The notice would be pre-
ceded by a phone canvass at which time the tentative
agenda would be discussed., In cases of emergenoy
Committee members could also ask for meebtings to be
called.

official status
Following a brief discussion it was decided that the
Committee should be set up by correspondence at the

Deputy Minister level. It was pointed out that other
inter-departmental committees at this level have been

10-05
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successful, It was agreed that the representatives
from the various groups would approsch their Deputy
Ministers after whieh the Deputy Minister of
Agrioulture would write his eounter parts in the
other departments., It wasg agreed that all the re-
presentatives pressent would contast Dr. Prebble when
they had approached their superiors after which he
would get in touch with his Deputy Minister.

(e) Relation with regional and local offices

Dr. Prebble stated that his regional staff will
be kept informed of the Committee's activities and
they may be called in from time to time.

2. Program of research in 1958

Dr. Prebble reviewed some notes from the
Pebruary 13th meeting which was called to discuss the 1958
research program. Dr, Prebble stated that thelr division
felt that the 1958 field progrem should be stepped up.
He added that in order to carry out the necessary chescking
they would require assistance and this might be supplied
by Porest Protection Limiti#y He added that a program
to test insectiocldes requires a crew of twelve men.

Dr, Prebble spoke briefly about the meeting
to be held in Fredericton on Marech 3 whiech had been called
to discuss the 1958 program., One problem that would be
discussed at this meeting would be that of manpower. The
second would be a suitable watershed .in which to sarry
out these tests., He added that in earlier insectiecide
testing Forest Protection Limited had supplied the
necessary men, A brief discussion followed on possible
ways of solving the problems facing the 1958 -Progrem. Dr.
Pritchard stated that additional funds might be obtained
through the supplemental estimates,

The meeting adjourned at 5:20 p.m,

B, W, Burridge
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CANADA

DEPARTMENT OF FISHERIES
OTTAWA

February 27, 1958,

Mr. H.W. Beall, Chief,
Forestry Operations Division,
Department of Northern Affairs : : N -
and National Resources, ‘ T
238 Sparks Street, - e
Ottawa . . " ) ’— )

Dear Mr. Beall:

Attached please find some notes from
our February 24 meeting on the formation of the
Inter-Departmental Committee on Forest Spraying
Operations. Copies of these notes have been made
available to all representatives present at the
meeting. We would appreciate receiving any
corrections or additions you may have to offer.

Yours very truly,

%‘-A. L. Pritchard,
Director,
Conservation & Dsvelopment Service.

Encl.



DEPARTMENT OF AGRICULTURE
SCIENCE SERVICE

CANADA FOREST BIOLOGY DIVISION OB

QUOTE FILE OTTAWA, CANADA

March 7, 1958

Mr, HoW. Beall,

Chief, Forestry Operations Divisien,

Forest Service,

Dept. of Northern Affairs and National Resources,
Ottawa,

Dear Mr. Beall:

Herewith a statement on the disoussions held in Frederioten,
March 3. As you will see, selection of a sultable experimental ares
depends on receipt of additional information from the fisheries
biologists at St. Andrews and this ls expected about the end of
Maroh.

A formal request for Treasury Board autherity cannot be
made until the last of Mareh, or early April - and on the other
hand, the project can hardly be set in motlon in 1958 if a decision
to proceed is lacking by about mid-April. Many detailed arrangements
will still have to be worked out after a decision 1s reached and work
in the field will have to be started about mid-May.

Therefore, the timing is very oritical. This has been
drawn to the attemtion of Dr. Pritchard, Dr. Neatby and Dr. Taggart.
I would be grateful if you would dlscuss the matter temtatively with
senior officers of your Department to aoquaint them with the situation
and to determine whether they might have any suggestions for a speedy
resolution at the time when a formal proposition can be made.

Yours sincerely,
g

M.L. Prebble,
MLP:o Chief, Forest Biology Division.
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To:

1.

2,

4.

5.

6.

CANADA

DEPARTMENT OF AGRICULTURE

Ottawa, March 7, 1958

Dr, A.L. Pritchard

Dr. J.L. Kask (attention Mr. 0.C.Young)
Mr. BH.W, Beall

Mr. W.W., Mair.

Subject: Research on insecticides in relation
to the spruce budworm and aguatic
faunea.

As forecast in the report of the February 24 meeting of the Inter-
Departmental Committee on Forest Spraying Cperations, discussions
were held in Fredericton, March 3, to consider the possibility of
orgenizing a joint field research program on insesticides in relation
to the spruce budworm and aquatic faunm in 1958.

The meeting was held in the Forest Biology Laboratory, Fredericton.
Attendance was as follows:

Fisheries Research Board, Atlentic Biological Station, St. Andrews

CoJ. Kerswill
P.F. Elson
M.H.A. Keenleyside

Forest Biology Division

R.E. Balch )
F.E, Webb ) Fredericton Leboratory
D.R. Macdonald )

J.J. Fettes, Chemical Control Section
M,L, Prebble, Ottawa Headquarters.

Forest Protection Limited

B.W. Flieger
H.J. Irving

Prebble noted that an Inter-Departmental Committee on Forest Spraying
Operations was being formed, representing the Fisheries Department,

the Fisheries Research Board, the Forestry Branch, the Cemadian Wildlife
Service, and the Forest Biology Division; and that the Committee was

in favor of proposed joint research program on the effects of insecticides
on defoliating insects and aquatic fauna.

Fettes and Prebble pointed out that arrangements were in progress for
laboratory studies of alternative insecticides against the spruce
budworm (Chemical Control Section, Ottawa) and against Atlentic and
Pacific salmon (Pacific Biologicael Station, Nanaimo).

Results of the laboratory studies would not be availeble early enough
to serve as a guide for field experiments in 1958, Nevertheless, it
was agreed at Fredericton that joint field experiments should be
carried out in 1958, using several of the more promising alternative
insecticides (DDD, Sevin, Korlsn), as well as DDT, provided the
necessary errangements could be effected in time.

A prerequisite for joint field studies is a forested area with budworm
infestation, and with streams irhabited by salmon. The ideal situation
would be an area with a main stream and several tributaries, the whole
watersheds of which could be used as single plots for treatment, each
with a different insecticide. The tributery watersheds should bse
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separated by well-marked topographioc features, each watershed should have
an area of several hundred acres as a minimum and, according to fisheries
biologists, each tributary stream should have about two miles of salmon-
spawning water near its mouth. The main stream and its tributaries

should be accessible by road or treil, The area should not have been
affected by the spraying operations of 1952 to 1957, inoclusive, and should
be outside the spray operational area of 1958.

7. The headwaters of the Richibucto River appear to of fer the best opportunities,
The areawas infested by the budworm in the summer of 1957, carried a
sufficient egg population in the autumn, and is accessible by road. Another
possibility is the Bartibog River ares northeast of Newcastle. The
suitability of these areas will be investigated by the fisheries biologists
(Kerswill, Elson, Keenleyside) and the forest biologists (Balch, Webb);
their combined statement is expected before the end of March, Direct
agssessment of the areas from the standpoint of salmon populations camnot be
made at this time of year, but the fisheries biologists expect to gain
the needed information from persons acquainted with the areas.

8. The Kouchibouguacis and Salmon river systems are other possibilities that
should be examined in the summer of 1958, for possible experimental studies
in 19569.

9. The proposed studies would include:
(a) assessment of budworm populations on check and treated plots, before
and after experimental spraying; spray deposit assessment; enalysis
of water samples for insecticide in all the streams in the
experimental area, and from at least one stream in the 1958
operational area. (Chemical Control Section, Forest Biology Division).

(b) assessment of salmon fry populations in streams flowing out of
control and treated "watershed plots", before and after experimental
spraying. Caged fish might be used in the streams as well, but
the fisheries biologists preferred not to have to depend on caged
populations. (Fisheries Research Board, Atlantic Biological Station).

(c¢) experimental spraying to be done by aircraft supplied by Forest
Protection Limited, following specifications laid down by the
Chemical Control Section.

Studies of aquatic insects were not discussed in detail at the
Fredericton meeting; however, if the joint field program is
undertaken in 1958, every sffort should be made to include
investigations of aquatic insects in the experimental area.

10. Requirements for the joint project are estimeted as follows (subject to
modification on selection of & suitable area):

Wages for seasonal field assistants
{estimated at 12 men for 3 months) $9, 000

Board and accommodation for seasonal assistants
and supervisors (latter to be drawn from

permanent staff of collaborating agencies) 6,500
Transportation (use of departmental vehicles,
supplemented by hired vehicles) 1,200
Aircraft for spraying; communication services 5,000
$19, 700

The estimate of $19,700 does not include the cost of spray materials,
which cennot be estimated properly until the area is selected and the
number of tributery watersheds and their acreage cen be determined. If a
suitable area can be found to permit testing of 4 insecticides, at two
concentrations, each in "single plot watersheds" of about 500 acres, the
oost of spray materials might run to about $4,000 or $5,000 dollars. On
this tentative basis, the gross cost estimate is approximately §25,000.
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11. Prebble agreed to inform Dr. K.W, Neatby, Director of Science Service, of
the discussions, and to submit a statement on the meeting to the members
of the Inter-Departmental Committee on Forest Spraying Operations. It
.seemed likely that authorization of expenditures forecast for the joint
field studies could only be provided by Treasury Board. Sush authorization
could not be sought until a suitable area for the project had been
recommended by the fisheries biologists and forest biologists in New
Brunswick (see para.7). If the joint studies are to be underteken in
1958, decision will be required by about mid-April to permit the detailed
planning that would be necessary.,

12, B.W, Flieger suggested that the fisheries and forest biologists should
concentrate on the technical and scientific aspects of the project, and
should not be burdened with the organization of accommodation, feeding,
and transportation. Forest Protection Limited has had a great deal of
experience in such matters in New Brunswick., Flieger suggested that if
the joint studies are underteken, Forest Protection Limited be asked to
take over the problems connected with accommeodation, feeding, transportation,
flying services, supply of labour, ete., at a contract price to be agreed
upon when details could be seen more closely.

13. Flieger stated that if difficulty should be encountered in obtaining funds
early in the new fiscal year, even though the joint studies might be
approved by federal govermment authority, he thought that Forest Protection
Limited would be willing to undertake to provide the services outlined
in peare. 12, if assurance could be given on competent authority that
repayment to the company would be made during the fiscal year 1958-1959.

-7 L
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f_/{.{,, R AEATLET L
M.L. Prebble,
Chairman, Inter-Departmental Committee on
Forest Spraying Operations,
MLP:o Chief, Forest Biology Division.
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NORTHERN AFFAIRS AND NATIONAL RESOURCES

INTRADEPARTMENTAL CORRESPONDENCE

paATE.....March 10, 1958, .

FROM ... Ha WaBOAL L oo eeeseeseosmssessssressoosissssiinrsrrs REFERENCE . My Q=3

Proposed Field Tests of Insecticides in New Brunswick --
SuBJECT 1958 Budworm Spraying Operation,

In Dr. Prebble's absence from the City, I discussed the
attached letter and report with Dr. J. Fettas of the Forest Biology
Division who, together with Dr, Prebble, attended the meeting on the
above subject in Fredericton on March 3rd.

2, As is implied in paragraphs 12 and 13 of the report of
the meeting, the intention is that the federal govermment should pay
the full cost of the proposed field experiments which are being designed
with a view to reducing the damage to fish resulting from forest insect
spraying, Several years age limited trials were made of various com-
binations of DDT and solvent to determine their effectiveness against
insects in the New Brunswick operation. This was treated as part of
the cost of the regular operation and shared equally by the industry,
the provincial government, and the dominion government, However, as
the experiment was not under full control of the Forest Biology Divi-
sion and is considered to have suffered somewhat in conseguence, the
entomologists and fisheries research officers prefer that the federal
government should pay the whole cost on this occasion,

3. A further argument for the above might be that the
results of the tests will be of benefit to any other province, e.g.,
Quebec and British Columbia, in which the effect of forest insect
spraying on fisheries is or may be in future a matter of concern.

It seems reasonzble that the federal government should, in these
circumstances, pay most or all of the cost rather than the agencies
which are involved in the operation which happens to be most suitable
for the test this year,

ke The Forest Biology Division hopes to be able to employ
the twelve field assistants required directly, and to make arrange~
ments with Forest Protection Limited for their board, accommodation
and transportation, and for spraying and communication requirements.

e v
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Mr., Flieger has proposed that Forest Protection Limited's part in
the program be carried out on a contract basis, which presumably
means a fixed cost per acre or per gallon, rather than on repayment
of actual costs. However, details of the contract still have to
be worked out,

5 The whole scheme is depsndent upon the availability
of suitable watersheds, but Dr., Fett@s feels that there will be
little difficulty on this score. However, once these details are
clearly defined there will be little time available for securing
authority and funds to proceed with the work,

6. If these field experiments are not carried out in
1958, the possibility of reducing damage %o fish on an operational
scale by the use of alternative insecticides will likely be delayed
by at least one year. I understand from Dr. Fett@s that the
Departments of Agriculture and Fisheries intend to submit a joint

_ submission to the Treasury Board requesting authority and funds to
carry out the project in 1958, Subject to approval of the detailed
proposal by the Interdepartmental Committee on Forest Spraying
Operations, I would recommend that, in view of the circumstances
described above, this department support the submission of Agriculture
and Fisheries to the Treasury Board.

7. Dr. Prebble requests that the matter be discussed
tentatively with senior officers of this department to acquaint them
with the situation and to seek suggestions for a speedy resolution
of the formal proposal when it is made.

HCWQBO
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Mr. J.D.B. Harrison. Mareh 10, 1958.

H. W. Beall. 14-0-31

Proposed Field Tests of Imsecticldes in ¥ew Brunswick --
1958 Budworm Spraying Operation.

In Dr. Prebble's absence from the City, I discussed the
attached letter and report with Dr. J. Peti@s of the Forest Biology
Division whe, together with Dr. Prebble, atteonded the mesting on the
above subject in Fredericton on March 3wd.

2. As is implied in paragrephs 12 and 13 of the report of
the meeting, the intention is theb the federal government should pey
the full cost of the propesed field experiments which are being designed
with a view to reducing the damage to fish resulting from forest lnsect
spraying. Several years age limited trials were made of various com=-
binstions of DDT and solvent to determine their effectiveness against
insects in the New Brunswiock operation, This was treated as part of
the cost of the regulur operation and shared equally by the industry,
the provincial goverament, and the dominion government. However, as
the experiment was not under full control of the Forest Biology Divi-
sion and is considered to have suffered gsomewhat in conseguence, the
entomologista and fisheries research officers prefer that the federal
government should pay the whole ecost ofi this occasien.

3. A further argmentfnrtheabwemm’bbathatthe
results of the tests will be of bemefit to any other province, €.8.,
Qusbec and British Columbiz, in which the effect of ferest insect
spraying on fisheries is or may be in future a matter of concern.

It seems reascnable that the federal govermment should, in these
circumstances, pay most or all of the cost rather than the agencies
which are invelved in the operation which happeéns to be most suitable
for the test this year.

4e The Forest Biclegy Division kopes to be eble to enploy
the twelve field assistanmts requived directly, ard to make arrange-
ments with Forest Protecticn Limited for their board, accommodation
and transpertation, and for spraying and commurication requirements.

ses e
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Mr. Flieger has proposed that Forest Protection Limited's pert in
the program be carrisd out on & contract basis, which presumebly
means & fixed cost per acre or per gallen, rather than an repayment
of actual costs, However, detalls of the contract still) have to
be worked out,

5. The whole scheme is depsndent upen the avallability
of suitable watersheds, but Dr. Fettes feels that there will be
little difficulty on this score, However, once these details are
clearly defined there will be little time available fer securing
authority and funds to proceed with the werk,

6. If these field experiments are not carried cut in
1958, the possibility of reducing damage to fish on an operational
scale by the use of alternative insecticides will likely be delayed
by at least one year. I understand from Dr. Fettads that the
Departments of Agriculture and Fisheries intend to submit a joint
submission to the Treasury Board requesting authority and funds to
carry out the project in 1958. Subjeot to spproval of the detailed
proposal by the Interdepartmental Committee on Forest Spraying
Operations, I would recommend theb, in view of the circumstances
described above, this department support the submission of Agriculturs
and Fisheries to the Treasury Board,

7. Dr. Prebble requests that the matter be discussed
tentatively with senior officers of this department to acquaint them

with the situation and to seek suggestions for a speedy resolution
of the formal proposal when it is made.

HOWOB.
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SCIENCE SERVICE FOREST BIOLOGY
DEPARTMENT OF AGRICULTURE

OTTAWA, Ontario,
Merch 17, 1958,

1

MEMORANTUM TO: Vs
Mr. H. W, Beall, e
Chief, Forestry Operations Divisionm,
Northern Affairs & National Ressocurces Depte,
Motor Bldge,

OTTAWA, Onte

o &

s

‘) .
. y;
4

Sub jeet: Insecticides vs Aquatic Fauna
First Work Conference Report

Please find attsched a final report on the first work conference
held at Ottawa, February 13, 1953. The members of the Department of
Fisheries and the Department of Agriculture who participated in the meeting
have had an opportunity to study a draft report and forward their commonts
and suggested changes. The present report attempts to include all of the
items issuing from the discussions and formed into a proposed work plan.
While it is understood that a full scale investigetional program might not
be entirely initisted in 1958, it is highly adviseble that as much of the
suggested program ag possible he started this year. With the comtinuation
of merial spraying in New Brunswick and the probability of additional
forest spreying in other parts cf Cenoda, we camnot afiford to postpone
thiz line of investigation without further endangering stresm fauna.

A meeting st Fredericton, New Brunswick on March 3rd in which the
Department of Fisheries, Forest Protection Limited, and the Department of
Agriculture participated indicated a genuine willingness cof all parties to
proceeds The advancement of this proposed progrem now depends cun the
availability of perscmnel and funde. It will readily be appreciated that
plans and commitments must obtain with all possible haste in order to gain
the adventage of investigaticns in 1958.

; e B 7.
&(owm v 4 %({;, L
ad IR

J. Je Fettes, Head,
Chemical Control Section

Encle.

JJF:ms

Lr. A.L. Pritchard Dr. R.E. Balch Mr. A.P. Rendall
Dr. JoL. Kask (att. Mr.0.C.Young) Dr. F.E. Webb Mr. 7. Haliburton
Mr. H.W. Beall Mr. DsR. Macdonald Mr. D. Alderdice
Mr. WoW. Mair Dr. M,L. Prebble Mr. John Sprague
Br. C.J. Kerswill Mr. B.W, Flieger Mr. 5.W. Burridge
Dr. P.F. Elson Mr. Hed. Irving ¥r. W.W. Hopewell
Dr., M.H.A. Kennleyside Dr. M, W’aldiﬁh\.\k Mr. B. Rerck

Xr, DsTs Gr&y Dr. J.L. lart
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OTTAWA, April 14, 1958,

Memorandum for file:

Meeting of ,
Int erdepartmental Committee on Forest Spraying Operations

April 14, 1958

The main points discussed at the above meeting were as follows:

(1) Due to lack of staff and facilities, the Fisheries Research
Board will be unable to carry out a full field test of the
four insecticides proposed (that is DDT, DDD, Korlan and
Sevin) in connection with the 1958 spraying operation in
New Brunswick, Difficulties in obtaining suitable water~
sheds for the experiment are also greater than anticipated.

(2) It was agreed that the test would be restricted to various
treatments of DDT and one other insecticide, prcbably DDD.
The experiment will be carried out in the Richibucto area.
Representatives of Forest Biology and Fisheries Research
will make a detailed study of the area next week.

(3) In view of the curtailed program, it is not expected that
additional funds will have to be requested at this stafje
from Treasury Board to finance the field experiments., How-
ever something may be required by the Foresit Biology
Division in their supplementary estimates later in the year.

(4) The experiment will cover the effect of various dosages and
applications of the two insecticides on the budworm and on
fish, It is hoped that arrangements can also be made for
some study of the effects of spraying on aquatic insects
on which the fish feed,

(5) It seems likely that the effer.of Forest Protection Limited
to look after accommodation, feeding, etc., of the field
parties involved, on a contract basis, will be accepted.

===



(6) Dr. Pritchard mentioned that at a recent meeting Dr. Vernon

Johnson had brought up the suggestion that after a suitable

stage in the New Brunswick spray program has been reached,

an effort might be made to restock the salmon streams with / ;
hatchery reared smolt, He suggested that the cost might be - 4 A
divided equally between the presert participating agencies, |2V /7
that is the federal and provincial governments and the forest y o4 '/ [ -
industry., It is estimated that the program would involve ( »/7

some two million smolt at a cost of about $2 million, _,/‘"’7"/:/9

H. W. Beall,
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CANADA

;' A2 &Q
¥ | . DEPARTMENT OF FISHERIES —
”}4[ OTTAWA 776

April 18, 1958,

Mr, H., W, Beall,

Chief,

Forestry Operations Division,

Department of Northern Affairs
and National Resources,

238 Sparks Street,

Ottawa.

Dear Mr, Beall:

Attached for your information please
find a copy of some notes from the April 14 meeting
of the Inter-Departmental Committee on Forest Spray-
ing Operations,

These notes have been  read and adjusted
by the Committee Chairman, Dr., Prebble,

Yours very truly,

@ k@ %\,‘k—k&)\d‘ o

E. W. Burridge,
Encl. Division Biologist,
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The meebiny was held on the murning of
spPdl)l Y in che Fisheries ysssareh Doard offices in
Lhg a8t Siock, The fellewing representatives were
in at endasse’
A e Frabule - Deparvaent of ngrigultusre
{rorasts Blology tivision)
d. Jde Foctes - lepartment of Agricuibure
{Forast Bleiegy pivialon)
., . Hsir - Department of Hopthern afialrs and
ationel hesources {(¥ilalife Serviee)
Lo he UiRLl - Jepartmunt of Noruueri affakras and
dationsl Heseurces (Porestry Hranch)

. e Young - Flsheries seseareh Soupd

4. L. Pritebard = Ueparssent of Fisharies
L. 5. Hurridge - ueparineat of Fisherius
Jr. Prebele revisved the Hareh 3l meebdng
wiich had takes place in Fredericton. He poloted out
tast his serviee would like o sew the shres inswetieldes

tested in the field this year, bub that 1t was uwp O

o o £
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the mestinyg tu Jeglde what oould be dese., & diseussion
followsd on the number of watersheds available and of
the necesasary leatures of & switable drainosge ared.

Po elarify several points in this
connegtion, & wall was pub threough W ur. Rerswill.
nr. Pritshard, DU probble sad Dr. Fettes sseb Spoke
with oF. Eerswill oau various poiats ia connettion with

this programud.

It was agreed that br. Fettes would aeet
sr. Kerswill ew april 21 st vhich thme, with Or. wably
they would sxesing the wWOsb 1ikely cost area, L
dichibusts dralsage. This area has & bud-werm infestation
as fairly good adceas roadd.

1t wes decidsd that one inseeticide in
gwo ilutions was all thet could be cested in 19%3, The
most liksly insecticlde Lo be used ia s prograase
wouid be DUD, 1% was pointed out by o7 Fagues Lhat
two or sore formulatiens of BT would alse be included
in Lhip ProRTranRSG. 1n additien to the above, Forsed

n03
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giology Jivision will if possible, test the effectivenscos
of various eoncentrasions and fermulatliens of othar
insegticides on budw-werm sontrel only. For this phase

of whe prograwme gseveral readily aceessibis, 50 to 10
acre pleus, in a budeworn infostod ares will be requived,
sr. Pobtes amd Dr. wabb will atteapt ve locata sultable
areas for this work durismg the week of April 21.

i 3

Gir. Probble expleinsd that his Dopartmoent
eouls lovk after the salavdes of vhe field erswp
resuired to make the daily chosks of she test plots.

It wsa meaticnsd that v, Fileger hed offered to aaslst
in the programme by previdiag beard and lodging for
these wen 0B & ropaysent basis from Porest Blolegy
Division. It was deslded that Forost Biolopy weuld
andertaks the cost of board and lodpling as wall ap the
cost of the airsraft hire sad the purchage of incegt-
isides. Ur, Pridehard stated that the Fisheries Hesearch
Bosrd and the Dapurtment of Fisherdes would look afer

the coobs incurred where [lsheries were iavoived.

o o b
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&r, Young reported that in his coavere
gation with an oificial from vhe Bohm and Haas Company,
they had discusced the schoalarshiy referred to in
previous correspoadence. It appoared unlikely that
there weuld be sufflelent time bo complete these
arranressnis for the 1958 programme. It was chevefors
fugpestas by dr. Toung to thig official that the Flasheriop
imseares bouwrd mipht hire & man whe would be paid by
bie dehm sl Haas Company to do the aguatie imsect abudy.
Yhis man wguld thea repert on hle findlags to Hobm snd
Haap as well a2 1o the Goverasent agencles involved,

The basie srogvamse would be ladd ous by the Plaheries
Heseareh Board. 1t was egresd at the mogbing that this,
if accepied by Aohm and Heas, would be a satisfastory
wity ol having this phase of the programume complated,

“he meeting adjowrnsd &t 11,00 a.m, |
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already develop&d a
tion on-their own ar » & 31: o SN
interesting research,pregrams. ‘It is.our hope
that during the coming year we may test at‘least
one other possible spray<insofar as

on fish are . concerhe A
their effects as spei . insectici
assured that this 1% d. co. ep a’t‘ n
alven rise to- fairly su:stan \
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I fdirs-dt‘iiﬂ?* B
National ‘Resources

OFFIr * OF THE DEPUTY. MINISTER

TO: A. 7 % DATE 3 3
ron:;]% ; Z ’ A{/j?

\/ PREPARATION . !DISCUSSION WITH
OF REPLY M UNDERSIGNED
MAY WE DISCUSS AT
ACTION YOUR CONVENIENCE
COMMENT DIRECT REPLY

APPROVAL DIRECT REPLY, COPY
TO THIS OFFICE
INFORMATION NOTE AND FILE
SIGNATURE NOTE AND RETURN
TRANSLATION AS REQUESTED

NANR 22-14
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Copy for D Forestry Branch

&. R, ﬁzm, B8ge,
me Eulator,

, of Fisherias,
OTTAWL Onbarios

Donr Y (lavics

Agrd) 2lsb r&mm m SpnBel
ont forent speaying oparabicis.

Pho m&w - Sk ppoblen:
concerning «u it does the prossy Bl wedl
gree.h amom TTBOUPLAR, 1# ammww 1 mhaan!arama.
mlha neeeaswg mmmw %hamm&;mwmﬁt
interssts of voth the fishoples snd the fm'ma

1

tn vour
anafud ﬁfﬁmm&g wh GO
@9&2’5@1% &m{ oo WMW ﬁ W& f. 9. Beall of

the Forestry Nrundk of €8s Wﬁm ‘senfinated a5 & perber
of thle comibbes.

1 undepetand thad in preliuimary diseussions
the Canadiar Wildiife Survice wes am wm%ﬁ&w snd, &
agroesble to you asd Dr. Taggard, I chiould be glad to have the
Chief of that Service, dr. W, ¥, Buly, also sorwe 43 & meuber
of the cenmitbee, The mﬁwafw‘.ﬁf L. Pesbbls of the Jorest
Biology Division as Chadmman would be mﬁnﬂy Sgreyablia

Yours sincuprsly,
E. A.COTE
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The Deputy H#inister, Attention Mr. E.i. Cote. Apreil 28, 1958,
W ol B. Harrison. Porestyy Branch
14-0=31

»- Interdepartmental Comsitiee om Forest Sproylng Operations —-

In mecopdance with your minute of Apyril 23»d,
T enclose » letter prerared for sigmture, 1f suitable, in
poply hn the letter received from the Yepuby Hivister of
Meherias, on the above sabjech.

2. dinee B, Clark's lether makes no reforence teo
represantation on the commitbes from the Canedian Wildlife Ser-
viee, Wr. Heall has been in toush with the officlal of the
¥isheries Departwent who prepared Hr. Clark's letter. The
omission of refevence to the Wildlife Service was antirely due
to overslght, sl the officisl requscbed thst the reply be
drafted along the lines enclosed.

3 Adtionsl eories of this memorandum and the
draft peply sre attached heveto in case you wisk to refer them
to ¥r. Coleman.

d.5.B.H,
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rpllowing the meeting of the Tutsrdepartusntal Committoe
on Foress Spraying Operations, April 14, Ir. Foties and ir.Rasdall,
of the vhamical Cortrel Sesdlion, Ottuma, end Dre Pale Wabb, off our
fradavioben laphorabery set with Dre. Yerswill and Rlsem, in the
Kent County nrop of jeos Drunswlek, April 2128, Dr. Pabtton has
summariced the vesult of the field examinatien ixn thy ascexnganying
menmorsndus of spril 29,

Ot the streagth of this endoureging report on the svallability
of saitable arsas for joint £isld studies by Pigharics and Forseh
biologisks, ! have sst up & roguest %o the Department of Agriemnlture
to suthorige ssriain unuatieipated expemditures in the progont fiseal
year. From prelizinary dlscuscioams, I expoet that the Departmest
will fully support cur propesals and that en auswor say be at hand
in & day or bLwos

- D
| S

Melo Probble,
HLise Chief, Forest Blology Diviaslem.
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WEMDRANDEY TO:

Tr. FoL. Pritchard,
I'. J‘.{J. i‘:}&gk'
Yy, s, alr,

T supplement my memorandum of April 30th, this will let
ron kmow Lhat the Deputy Minister of Agriculiwrs has approved the
pacnest Ter unloreseen Punds for sta®?, materials and services
reemired fa the joint field <tudles of incecticides in relation to
the spruee Imiwors and salmen populations.

. pmeber of tritotary stresms of the Rickibucte Tiver in Kent
™ " 5 : .
npuutv, e Brunswick, appear to sat’sly the yeoulrements, both ef
vna Plgheries bislegists and the forest biologists. Accovrdingly.
1etailed vians are now helng made for initimstion cof the fald ztudies,
It 1= exvectad that sreparatory riald work will hegin later this veek
unier the “irection of Dr. Fettes.
e
e

-~ .

-~

Ve //-ﬁa;; //4/’ <

VLR[4T Y. L. Prebble,
Chief, Forest Biclogy Division,

.G, OT. Jed. Jetbtes
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Judy 2, 1858,
SRRE AL AT Tle

e Lol Tritwshetzd
e dole lagh

Hire freive Mndi

Yire Flothe Tsmall

Gn Hey 1E 1 dnformsd you bt wsder suthorisntieon from the Deputy Hndster
57 Agrieuliuce the Cheuleal Gomtrol Ipstion of this Hivieiss would de procesding
with epperiwatel spray operatioms in the Richibuete aves of Hew Drunswick in
wollsboretion with Flsheries bilodugiste,

fhis is w lel o imow that the oxperimemis heve proeeeded acserdimg to
pla, Plots mere esteblished dn w wurbor of streams flowiag imte Hiehibdusto
river ez have been sprayed with LDOT et cnsequorbar pound, one-pmlf pound and
o pound por ssre end with DD at cucequarter wnd one-hal? pound por sore. o
these five plots and the covresponding streans in each cmge, studias are being
cartied oul an spray deoposid, inscoticide consewmbrmbtion inm 4he woter at
saovossive intervals eftor the sprayimg end on populatisms of the budworm, fish
and Ghe aguetle inseets. In addidien, two other imsectieides (Revin snd Korlan)
are boing tested at ome-lislf pound per aore cn o forest plots separmied from
siramsy and the studiss ere coneorwsd acxelusively with budwwernm populstions,

Chueiz plots have, of course, bwsn esteblished for stadies of wwligburboed
pepulations of the tmdwbrmy Cich sad agestie Imsesis.

1 expect that a preliminary report on e resulis of theoms irisls will be
aveilavle by Yeptembsr. A complebe report will be awailable laver, after the
very exbemsive chonfesl unelyses of wator smmplos bove beun cprploted.

. - .
P R
/'/‘-"//"{ “‘,’//’::—’(“-—”"'
e

WL 8PG M Le Prabible,
Ghief, Porest Bislogy Division.

Gola e W » ajo E’ﬂ.ggm
Telte BYe ;‘;‘:ow« ;’i@a%?
Lalla :}rb JQJ» 'I}sﬁ’htﬂ‘s
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Pirector, Coneervatlon & Development Service,
Ficheries Devartment,

Yest Rloek,

Ottavwa, Ontarie.

v br. A.L.Pritchard,
o

Pr. d.L.Kesk,

Chelrmsn,

P eherice Regearch Board,
Fsheries Depariment,
Ottawn, Ontario.

¥r., ¥.¥.Hair,

Chief, OCunzdian ¥ildlife Serviee,

Borthern Affeire & Hational Resourses DPept.,
Nerlite BHldg.,

Mﬁm. tnterie.

Ky, H.W.Beall./

Chief, Forestry Operations Plwvision,
Forthern Affeirs & ¥atienal Resourees Dept.,
Metor Bldgz.,

238 Sparks Bt.,

Ottawa, Ontario.

This is to keep you informed on » completely unexpected
development in the Stamley Park aves st Vencouver., WUnder date of
July 25th, I wes informed by our Viotoris laboratory that hosvy
populations of the hemlock looper,and enother spesies of looper,
were reported defoliamting kemloeck. The Park Superintendent and
authorities of the Park Board were very anxious to avold the riglk
of tree mortality orisevere stripping amd, therefors, on the bdanis



w 2w July 30, 1058,

of informstion supuiied by our stzff, arvanged for on sarial
spraying overation So be sarrled oub by Shywsy Rir Sarviees on

Faly 26%h, The srex to be sproyed is about 600 asres. I have

fis information en the fermmlation proposed %o be used bub I

suspeet i% was WP in il selvent., The feeding peried of these
jnseets war zpprosehing 1%s maximvm intemsity, therefore, uppavenily
tha Park susheritier wished to lose ne time in having the spraying
azrried sub, :

1 bave no knowledge of sny perticulsy hazard %o Tish
thed wigbh vesult from this spreying operation, but Mr. Iejeune
has pointed wui that 8 vepresentative of the Fisheries Depsriment
in Yenoouver was notified as svon se the situntion was resegrized.

e -
I
H.5L.Prebble

wIP/H Chief, Forest Bielogy Division.



OTTAWA, August 13, 1958.

Dr. H.L. Prebble,

Chief, Forest Biolegy Diviaslon,
Department of Agriculture,
Ottawa, Ontario.

Dsar Dr. Prebble:

Thark you for your letter of August 12th regarding
the Interdspartmental Cemmittee on Forest Spraying Operatioens.

Your suggestion for a meeting during the third or
fourth week of September is entirely satisfactory to ms.
Yours very truly,
H. W. Beall,
Chief.

14-0-31
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P Asle Pritohard ur, H.¥, Boall
Bre dolie Tmuk M, WU, Yoaix

I have writtem to all Forest Biology lLaboratorios in Csnuds concerned
with forest insect investigatisns to Yearn their views on sny inaeot oube
bresks that moy reguire direst enmtrol sutisn in 1959 (or 1860). I eapest
to kave at least prolimbwary mﬂuninmﬁmtm#-wwgw a&d it

lesarbnmitol maltton

might be conveniant to oall & meeling of the Inten
during the 3rd or a4k weok of Sepbexbar,

If & mesting can be callsd st that time cthor tupfos to bu considered
ave results of tho ccoperative sbwites of Insestivides in relation to the
spruce budwornm and young selmon oarried cub in 1966 aud o forecast of any
extonsion of such studien inte 39569, I realime thet complete rgports on the
rosulta xay Lo availlsble that 4 bo adoguate for generval plamning of any
furthor work fn 1989, ¥n this sounsstion, Dr, Fettos hasindioatod that the
madm conslusisns of hia leborstory studien ab Obtuma wnd his fiold studiss in
New Brunswick would be awailable fn timo for s meating it the Srd or 4th week
of Beptenber should e meotiug be desirsble at that timo.

1 do not imow whether the Pisheries Research Boerd groups &t St. Andrews
and Nsoaizmo could possfbly have agy preliminary results before the und of
Soptsmber, Thorefure, I am leavimg 1% to Dr. Eask to leck into this end to
1ot no know vhisther a moobting should bo antieim tod bufore the ead of Saptamber.

The resson for this suggostion of en ¢arly mesting erises from reasons
of preparing estimnte provisions for additiond work that might be usdertaken
in 1988, The Forest Biology Diviston is maidng gonsrsl provision for somuwhat
more work than is useally undertaken by the Chemioa]l Control Seotion in ordar
to awvoid the nesessity of exirasrdinary budgotary arrangements such as hed to
bo mnde in the lebe mpring of 1988, HNaturaily, such provision has to be in

LE & J z



e Augast A3, 1968,

vary g srol torms until mom definite pluns might be lald for wok in 1988,
I mexdion this point for the imformatimm of other amibars of the Comdtben
who oy have baem sobarrassed in 1053 Yy lack of budgetary svrmngemsnts fov

¥, L. Prable,
Ghtef, Poveot Blodogy Division.

HLPslFG
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MEMCRANDUK 203

Dre A+ Lo Pritobard,
Pbre 4+ L. Bask,

m’. w‘ ﬁ. m.

Kre He ¥o Doall.V

i .
Wy 48

Subjeot: Imbordepartmental Committes on Forost

The replics I have resoived to my cireulsr memsremiun of
August 12 ani the responss fren the Porest Bisloegy Leboratorics
for spacific information on forest insect problems Jjustify the
uumadnmmwmxmmnmmmm

9100 AJM.
Tepios “muom for discussicn are as follows:
(s) Review of forost imssot infostations in relabion to
possible spraying operetions in 1959.

(b) Hesults of oxporimental studles with inseoticides
ingt the sprusce budwerm and young salmon under
lshorstory snd field cenditions in 1968,

(o) ¥hether or mot the jolmt eaporimental studies referred
to in (b) should be oonbimwed in 1858,

It is realised that Pimal reports will not be available
bywmzammmmmmmmmm.
povertheless, from informatlion at hand, it appeara that prelimin-
sry sppraisals of the 1858 etudiss will probably be sufficiont

(2 22 % 2] a'
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Hexmo. ot
Dre. A.L.Fritohurd and Essk, Megsrs. Beall and Keir Sttaws, Sopb.8/68

to detormine vhother joint studiss should be plamued fer 1959, Above
all, we wigh to avold the nscessity of resshing dsolstons under
emergenoy ocuditine ub the last minute sush as had $o be dms in

1888,
P
e 2
P AA R
He Ls Prebblo,
. i Gb.l&f []
HLP/XP . Poroot Biology Division,.

833 Dr, Jo Jo Pobbes
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SUBJECT:

HWB/MJ

MEMORANDUM e GOVERNMENT OF CANADA -

FOR FILE YOUR FILE No:

OUR FILE No:  14-0Om=31l
Effect of Budworm Spraying on Salmon in New Brunswick,1358. DAIE: Sept.12/58.

hie

During m visit to this office this morning, Mr,
B.W. Flieger mentioned that the run of salmon in New Brunswick
rivers this summer has been extremely good. This situation is
very encouraging since this year's run of grilse would be mainly
fingerlings in 1954, while the adult salmon would be small parr
in 1954. Thus, fish in the size classes most susceptible to
harmful effeets from D.D.T. in a year when heavy spraying took
pla¢e have evidently been able to sustain the population of
larger fish very well on returning from the sea,

2, The usefulness of the experiments carried out in
the Richibucto River area this summer in an effort to determine
the effect of various dosages of insecticide on budworm and on
fish, is evidently still open to question., This mainly results
from the fact that the fish population in the area chosen turned
out to be very scarce and it was necessary to do a considerable
amount of artificial stocking.

3. Mr, Flieger said that Forest Protection Limited
probably spent more on this experiment than the Science Service
and the Fisheries Department combined, However, he did not think
that the company would press for repayment but would be willing
to assume this part of the cost as a contribution to a better
understanding of the problem,

Lo Although the autumn report of the Forest Biology
Division on the status of the budworm in New Brunswick has not
yet been issued, it is likely that the budworm population in that
Province will be so low in 1959 that it may not be possible to
find a heavy enough infestation to use for experimental spraying
in further studies of the relative effect of insecticides on bud-
worm and on fish,

CGSB Standard §~GP-22; PP &S Cat. No, 3590



Taken from
WASHINGTON LOOKOUT
Page 10
American Focests June 1958

A STUDY OF THE EFFECTS OF INSECTICIDES, HERBICIDES AND PUNGICIDES upon
fish and wildlife may be authorised this year. The Senate Com-
mittee on Interstate and Foreign Commerce has reported favorably
on S.2447, a bill to authorige and direct the Secretary of the
Interior to undertake continuing studies "for the purpose of pre-
venting losses of those invaluable natural resources following
spraying and to provide basic data on the various chemical controls
8o that forests, crop-lands and marshes can be sprayed with
minimum lesses of fish and wildlife.”



BEVIGH CF FGREST SPRAYXNG OPERATIONS 1958

Spraying operativns woro sarried cut in Now Brunae
wick and Quebeo in 1868 to an estimatsd total soreage of ape
proximately thyee million ssres. Ihe only othor spraying opere
ations of whioch wo are aware wers saall-gcalo mmt&mw
the Bruce epan worm on runge land in Albsrts and egainet the
hsmiosk leopsr and uaoum epocies in Btanley Park, Vansouver.

A forseast awumrmmmewuw
mm; in Canada in 1969 is es follous:

3 Quobe againgt
s spruse bufwoy m of vory extsnsive deolins
o:t’ the &atvww populstions in recent wm‘ From

tho results of ogg swrveys ooplobed %o date, the
only areas of high population foresast for 1658 are

prosenting quite smell aorongas., It is dublous
whothar this will require spraying next yeav,

The enly othor forecast of spraying oporabions in 1959
is the poseibiiity that private range~land cumers
fn Alberts may ourry out spraying operetions against
the Bruse span wom in aspon park lande.

8+ Lo Preddle,
OPTAWA, Chief,
Septexber B6, 1958. Porest Biolegy Division.
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OTTAWA, September 26, 1958,

MEMO FOR FILE:

Meeting of
Interdepartmental Committee on Forest Spraying Operations
September 26, 1958

Preliminary Reports were presented on both field
and laboratory studies carried out during the summer of 1958 in
an effort to determine the effect of various insecticide formula-
tions on budworm and fish populations. None of the three new
insecticides tried, namely DDD; Korlan and Sevin, showed a great
deal of promise. All of them proved less toxic than DDT to both
budworm and fish, In the case of Sevin the relative toxicity to
the insect seems to be considerably higher than to salmon fry,
Unfortunately the cost of this insecticide is so high that it
would be quite impracticable to carry out an operational spray
program with it against the budworm. Much more promising is the
possibility of using different formulations and dosages of DDT
to those previously employed. The past summer's experimental
data indicate that DDT applied at the rate of % pound per acre
is just about as toxic to budworm as the 4 pound per acre dose,
which has been employed for some years past. It is possible that
even lower concentrations may be quite satisfactory. On the other
hand, the % pound per acre dose seems to be much less toxic to
small salmon than the higher concentration, and the limited data
available indicate that it is also somewhat less harmful to
aquatic insects.

2. The results obtained this year, although very
encouraging, were not regarded by the Committee as sufficiently
conclusive to warrant its making any specific recommendations for
future operational use., It was agreed that another season's study
should be made, both in the field and laboratory, using DDT in
dosages of % pourd per acre and less.
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3. Possible areas in which to carry out field experi-
ments in 1959 were discussed, Dr. Prebble reported that evidence
of drastic reductions in budworm population in New Brunswick and
the Gaspe continues to accumulate. The latest hazard map shows

a few small areas of high hazard mainly in the Fredericton region,
but in view of the declining population trend, it is considered
practically certain that no operational spraying will be carried
out in New Brunswick or the Gaspe next year. The indications are
that it will be at least three or four years before further spray-
ing is required.

4 No forest insect spraying is anticipated in

British Columbia in 1959. There is a sizable spruce budworm
infestation in the Babine Lake area between Prince George and

Prince Rupert, but neither the Province nor the industry con-

siders spraying warranted at present. In fact, the only forest insect
spraying operation in Canada, of any significance, that is expected
next year is in Alberta where private-range land owners may carry

out a spray program against the Bruce span worm in aspen park lands,
The latter is not considered suitable for experimental purposes.

5. It was agreed to defer recommendations regarding
next year's experimental work until Dr. Fettes had had an oppor-
tunity to confer with Dr. Webb and Dr, Kerswill in New Brunswick
early next month,

6. If po operational spray program is carried out
next year but an area suitable for experlmental spraying can be
found, the Forest Biology Division is prepared to hire the spray
aircraft and make the necessary arrangements,

H’W.B.
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the laboratory tests indicated that Sevin eould be used effectively but that
it would be much more expensive. In this connection Dre Prebble pointed out
that in order to get the same effect from Sevin, it would be heocesgsary for
the aircraft to cover the area 2-;15 to 3 times, as compared to DDT coverages

Dr. Fettes then referred to the results of the budworm control
tests using various concentrations of IDT. He pointed out that the results
showed that effective control was attained using a dosage of I 1b. DDT/ga.l/aore,
and at this oconcentration mortality to fish was very small. He stated, how=
over, that to get this effective control you could not zo below one gallon
per aore even under good flying conditicns. Drs Pritehard enquired as to
whether this was due tc the insecticide itself or whether the sclvent was the
limiting factors Dr. Fettes replied that the solvent was net the limiting
factor but rather it was the amount of insecticide which actually reached
the ground. He then referred to Plots ls 4 and 5, in the table sumarizing
the Richibueto fisld trials s attached hereto, which showed that in the 3 -
concentrations of DDT tested, that is 1le0, 045, and 0.25 pounds per gallon
per acre, the amount of insectiocide which reached the ground was practically
the same. He concluded by stating that the lower limit of DDT concentration
for effective insect control had not been determined,

ITEM NOe 2 = Effeot on Salmon Populations,

Dr. Kask explained that the report by Dre Kerswill had only

been received the day befcre. He had examined it but not in detail. The
eneral results of the field tests indicated that at a DDT concentraticn of
% 1b./zal/acre no significant immediate mortality occourred to the salmon
smolts held in the cages. With reference to the aquatic ingeots a bloom of
Chironomids developed following the % 1b./zal/acre sprayinge This was the
typical result of insecticide applications and might be of some ooncerns Dr,
Fettes enquired whether any results had been obtained on the salmen fry used
by Dr. Keenleyside. Dre Pritchard replied that the holding cages for the
fry had not proved suitable and they had all escaped befors any results were
seoured. Dr, Prebble asked whether the results of the caged fish tests could
be applicable to wild stock. Dr. Kask replied that he did not think the
results would be comparable to wild stock, and that it would be very desir-
able to carry out tests using wild stooke Dr. Pritchard handed cne copy of
Dre Kerswill's report to Dr. Pregbble,

Dre Pritohard then summarized the findings of the field tests
as follows: = Tt had been established that DDT at + Ib./zal/acre could
control the spruce budworm. The lower limit of DDT concentration had not been
established. Regardless of the concentration of DDT it was considered essenw
tial that the dosage of the formulation be kept at 1 gallon per acre. It was
shown that % 1be/gal/acre did not show any initial serious effects on Atlantic
salmon smoltse The field tests on aquatic inseots showed that atb T lbe/gal/
acre, a marked bloom of Chironomids developed which was a typical result of

0...5
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insecticide application. He stated that it was his opinion, therefore, that
the tests should be continued in order to establish the lowest concentration
of DDT which would be effective against the spruce budworm.

With reference tc Dr. Fetbtes statemsnt that at s concentra-
tiom of % lbo/%al/%cre ideal flying conditions were required, Dr. Kask
inquired whether such conditicns would be necessary if higher concentrations
of DDT were used. Dr. Fettes stated that you still need ideal conditions
regardless of the concentration,

Mr. Mair referred to the data on droplet size and inguired
whether this was the same in every case. Dr. Fottes stated that since the
data were lumped this could not be estshlished. Fe nointed out. howsver.
that droplet size is most important and an attemnt sheculd be made to determine
what concentration of DDT with the smallest droplet is effeotive.

ITEM NO, 3 ~ Laboratory Triasls of Insecticides
Against Spruce Budworm,

With reference tc the laboratory tests, Dr. Fettes submitted a
preliminary report of these tests (attached hereto as Appendix IT). Referring
to this report he pointed out that an emulsifier had been used en one=hsalf the
tests and it had been found that a lower degree of control resulted. He ome
phasized however that these results had been obtained in the laboratory only.
The laboratory tests also showed that Sevin was a little better insecticide
than Korlan, He also pointed out that the laboratory tests could not simu-
late air spray tests. He described the laboratory technique used and
explained that the droplet count per square centimeter is much higher than
in the field. He concluded by stating that in his opinion the laboratory
tests should be repeated now that the technique had been established,

lro Cuerrier inguired whether wettable DDT and water could be
used in the air spray operatitnse. Dr. Fettes explained that the evaporation
rate of water was too high, and that as a consequence cnly DDT dust would
reach the ground. He then reviewed the relationship between the amount of
solvent used and the droplet size pointing out that the smaller the droplet
the longer it takes to fall. This factor was very important since if it
takes too long to reach the ground the problem of application is extremely
diffioult. There was scme discussion by the group on this factore.

ITEM NOe 4 ~ Bic=assay Tests ~ Nanaimo.

5 Dr. Kask reviewed the results of the bic~assay tests that had
been carried out at the Nanaimo Station. He pointed out that the comparative
toxicities to fish of the 4 insecticides tested were in approximately the same
order as that established by the laboratory tests on the spruse budworm carried
out by Dre Fettes, that is DDT was the most toxic, followed by DDD, Korlan and
Sevine
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In referring to this report Dr. Pritchard pointed out that the
tosts showed that Coho salmon and Atlantic salmon wers equally sensitive to
the insecticides. This had been most fortunate since it had enabled the tests
to be carried cut on Coho salmon only thereby eliminating the necessity of
shipping large numbers of Atlantic salmon eggs to Nanaimos

Dr. Fettes, in referring to the comparative results, pointed
out that DDT is 18 times more toxio to fish than Sevin which costs $10.00 per
gallon whereas DDT was only 45 cents per gallon. He stated that this factor
alone indicated the advantage of trying to establish the lowest conoentration
of DDT which would effectively control the spruce budworme

The meeting agreed that the best approach would be along these
lines.

Dr. Kask inquired whether the Science Service could recommend
to the spraying companies the concentration which should be used. Dr. Prebble
commented on this matter pointing out that if double sprayings were required
as a result of using lower concentrations this would not be acoeptable to the
operators.

With reference to the degree of mortality which is considersd
to be effective control, Dr. Fettes stated that an 85 por cent kill is re-
quireds If this can be accomplished by lower concentrations then the
operators would be satisfied.

The meeting agreed that even though the first field tests
had shown that %-1b. DDT/gal/acre oould provide effective control, additicnal
tests would be required before it would be possible to recommend s reduction
in concentration.

ITEM NOs 5 - Control Operations 1959,

Dr. Prebble reviewed the present picturs of infestations in
Canada and stated that so far as could be determined at the present time no
spraying would be required in New Brunswick or Quebec in 1959,

Dre Pritchard inquired as to whether the spruce budworm infestaw-
tion might have been controlled naturally with nc serious consequence on the
timber stand if aerial spraying had not been carried out, Dr., Prebble stated
that members of the Forest Biology Divisicn were convinced that had thers been
no spraying in the Maritime Region very sericus timber mortality would have
resulted, striking evidence of this being shown in the check areas that had
been reserved from spraying. He stated that thers may be some need for some
mop-up spraying operations in the Frederioton area. He also explained that
even though the outbreak had now collapsed, this did not mean that the forests
were no longer susceptible to further infestation., This was due to the faot
that the high concentration of mature stands of balsam and fir were still
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present. In this regard Mr. Beall stated that stumpage rates for softwoods
charged to Crown timber licence holders in New Brunswick had recently been
reduced. This should have the effect of encouraging the utilization of mature
softwood timber,

As far as other areas of the country are concerned Dr. Prebble
stated that some minor operations may be carried out in the foothill country
for control of aspen defoliaters. With reference to British Columbia, he
advised that no control operations were proposed for 1959. He referred to -
outbreaks of spruce budworm in the Babine Lake area, but indicated that con-
diticns were not sericus enough to warrant control measures. The infestation
in the Harrison Lake--Lillooet area was presently declinings He also reported
on the spruce budworm outbreak in the Prince George area. He explained, howe
ever, that this insect had a two-year oycle so that there was some regensra-
tion of follage during the year in which the larvae did not feed extensively.
As a result of this the infestaticn was not considered serious enough to warrant
spraying at the present time. He also mentioned that there probably would be
some minor spraying operations in certain plantation areas in Ontarios

Dr, Kask in commenting on Dr. Prebble's report stated that the
situation in the Maritimes area was very gocd news indeed, He referred to the
Miramichi River in particular and stated that this was one of the most ime
portant streams in the Maritimes and that it had been hit particularly hard
by the spraying operations. Although the retuwrns to the river had been good
this year, the return of adults from those runs whioh had been affected by
the spraying were not expected until 1960 and 1961, At that time serious
repercussions would no doubt occurs. The fact that no sprayings were con-
templated in 1969 and possibly in fubure would then enable rehabilitation
of the runs to proceed.

ITEM NO. 6 - Possible Continuation of Joint Field and
Laboratory Investigations.

With reference to this item, Dr. Kask read the following
section from a memorandum that had been received from Dre. Needler st the
Nanaimo Biological Station -

"Regarding further work in 1959, I attach a copy of a letber
of September 3 from Dr. Fettes to Dr. Waldichuk which has a bearing on future
programe. I have discussed plans for 1959 with Brett, Alderdice and Waldichuk
and we agree with Fettes that nc promising substitute for IDT is in view, and
that the logical next step is to try to discover a formulation whieh will make
the DDT effectively available tc insects but reduce its availability to fishe
This may be mainly a physico~chemical problem - i.e. the attempt tc devise
formulations which do not put DDT into solutions We doubt, therefore, whether
~ bio~assays of the sort for which we are particularly well squipped would make
a great contributicn in 1950. We believe that concentrabicn of our ofForts
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on pulp-mill effluents, in which we are associating bio-assays with chemical
research in a fundamental study, should have top priority. Soms other special
locsl problems are also urgent. We su;gest therefore that our efforts on
forest-spray insecticides be curtailed in 1959, If new insecticides or even
promising new formulations are found which are shown to be possible substi-
tutes for present DDT formulations in insect control, we might re-enter the
picture profitably."

Dr. Fettes commented that if the Committee were satisfied
that the tolerance limits have been established then further tests would not
be requireds If changes in formulations were developed, however, further
tests would be necessarye. It was Dre. Kask's opinion that these tolerance
1inits had been established and the Committee therefore agreed that further
bio-assay tests would not be required unless new formulaticns or products

appearede

Dr. Kask then referred to Dr. Kerswill's comments cn the
matter of future operations pointing out that he was concerned sbout locating
a proper place to carry out further testse It was Dr. Kerswill's opinion
thet it will require at least a year to locate such an area. Dr. Fettes com~
mented that he probebly never would locate an ideal area. He added that if
budworm ereas were located in New Brumswick the tests should be carried cut
even if it was necessary to use streams which had already been sprayed. He
agreed that natural fish populations were certainly desireble but that disturbed
ones should be used if they were the only ones available, In this regard
Dr. Prebble also added that it would be most desirsble to contimue the tests
since the ground check crews would still be available. This might not be the
case if the bests were deferred for any pericd of timsa

Dre Pritchard stabed that the problem was one of desiding whether
the projeot was worth continuing under the present oircumstances. Dr. Prebble
stated that it might only be a matter of establishing minimum DDT concentre=
tions for inseot control knmowing that any redustion in concentration would be
s benefit to fishe Dre Fettes expressed the opinion that the results of I 1be
DPDT should be recheckeds He also felt that if this was retested the effects
on fish should also be retested.

The Committes agreed that the whole matter of retesting
should be discussed by Dre Fettes and Dr. Kerswill and if proper experiments
oan be set up for 1959 then every effort should be made to continue the pro-
gram if this could be done without serious damage to existing programse Dr.
Fettes advised that he was meeting with Dre Kerswill in St Andrews on
October 6.

ITEM NO, 7 = Other Matterse

Dre. Pritchard made reference 10 certain spraying operations
that had been carried cut in Labrador and the Northwest Territories by the
Department of National Defence. He reported on his discussicns of the matter
with Mr. Wimnmill, entemologist in charge of such operations, and suggested
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that he should be advised of any of the findings regarding the sffect cf the

spraying operaticus on live fishs The Committee agreed that such information
could be forwarded to Mr. Winmill.

With reference to the Minutes of the Committee Mestings, the
Committee agresd that they should have fairly restricted sireculation. Any
published reports, however, oould be distributed at the diseoretion of the
Committee memberse

Dr. XKask inquired regarding the effeoct of the spray operations
on bird life., Mre Mair pointed out that although there was evidence of bird
kill, the areas are guickly repopulated. He also stated that although birds
may not be killed by the spray, there was some evidence that their repro-
ductivity was affectede.

In connection with the publication of reports Dre Fettes
stated that he had discussed the matter with Dr. Kerswill and they had
agreed that it would be desirable to have all reports published under one
covere The Committee agreeds

Dr, Prebble alsc stated that the Committes should try to
keep other interested groups such as the B.C. Loggers Association informsd
on progress of investigations. He felt that some type of mailing list should
be established for this purpose. The Committes agreed.

The meeting adjourned at : 12:00 Noone

We Re Hour'ston, :
Secretary = Interdepartmental
Committee on Forest Spraying
Opsraticns, .

Ottaw %Y
Ootober 9, 1958.



APPEIDIX 1

Results of Airplane Spray Triels ~ Kent Coe.; Ne Be
1958
Comparing Four Insecticides against the Spruce Budworm

(A preliminary report)

The primary purpose of the program was to investigate the possi-
bilities of controlling the spruce budworm and lessening the hazard to aquatic
life, Four insectiocides were tested: DDD, DDT, Korlan and Sevins. Only DDT
and DDD were tested for effeot on water fauna. Seven plots were sprayed. Five
of them included entire small watersheds in order to approximate the contaming=
tion of water likely to be experienced in large scale oontrol programse The
accompanying map presents the plot layout. Plots 1 to § encompass wabtershedse
Plots 8 and 9 were sprayed for budworm response onlye.

Spruce budworm population semples were taken throughcut the larval
periods Two check plots were sampled conocurrently. A preliminary estimate of
the effesots of the tresatments 1s presented in the attached table.

There are several pertinent observaticns which may be drawn from
the data:

1. All dosages of DDT (1.0, Oe5 and 0.25 lbe/gal/acre) produced
similar effects, suggesting that a 2.5% soluticn of DDT is as lethal as a
10% solution providing the coverage is adequate.

2e Nominal or emitted dose does not appear to be closely related to
deposited insecticide. These veriations ars the result of different meteoro-
logical conditicns at time of emission. Careful choice of spraying conditions
would provide good control using a minimum of insecticide.

3e Comparing the effects of the insecticides, an arbitrary rating of
the four tested would be: DDT = 1.0, Korlan = 0.5
DDD = Q.6. Sevin = Q4

The rating indicates that DDT is by far the most effective of the foure The
cthers could only compete if amcunts great enough to contrel the spruce bud-
worm did not in turn oreate serious hazards to fish., The ratings are in the
same sequence as those presented for the fish tclerance tests but differ in
magnitudes IDT is 2.5 times as toxic to budworm larvae as Sevin but is some
18 times more toxic to salmon fry,.

4, The lower limit of concentration of DDT at 1 ga.l/a.cre which would
be adequately toxiec to budworm larvae has not heen debermined. Furthermore,
the upper limits for DDD, Korlan and Sevin are unkmowm.

Se ’ From the results of the 1958 tests, no substitute for DDT has been
proven,

James Je Fettes,
Chemical Control Section,
Ottawa - Sepbember 25, 1958,



APPEND

-2

IX T

SUMIIARY DATA OF RICHIBUCTO, NeBe, FIELD TRIALS, 1958.

Insecticide Depesited
Plot | Date Nominal 8ampling Corrected
Insectioide Aotive Per Cent
Wo, | Sprayed and Dosage Lane Drops /sz Gals/Acre | Ingredient; Control
Lb./hnre
DDT
1 |18 June 58 0.5 1bs/gal/acre A 6464 0430 0.15 9644
B 1080 0.28 Oul4 9846
2 |21 June '58 DDD A 7.98 0.16 0,04 46.1
" {Rhothane )
0425 1be/gal/acre|{ B 16493 0.28 0407 0.0
3 |20 June 'S8 DDD A 15.31 0.52 0,26 5346
(Rhothane )
0.5 1b./gal/acre B 16465 0466 0433 59,7
4 |19 June '58 DDT A 14470 0457 0.14 9443
0425 1bs/gal/acre| B 21470 092 0423 99,3
5 |12 June '58 DDT A 8424 0427 0.27 8845
: 1,0 1lbe/gal/aore B 9446 Oe31 0431 9445
8 |20 June 58 RORLAN A 13,21 Oe34 0417 27.8
0s5 1be/zal/acre B 7482 0.19 0.09 4346
9 |19 June 'S8 SEVIN A 30468 1.15 0457 90a1
0.5 1be/gal/aore B 29,44 1,04 0452 9244




APPENDIX II

Leboratory studies on the toxleity of DDT, DDD,
Korlan and Sevin to the larvaes of the spruce

budworm (Choristoneura fumiferans Clems)

(4 preliminary report)

0il formulations of DDT, DDD, Korlan and Sevin, were sprayed
on field collected larvae and the insecticidal effects of each group of
insecticides anslyzed and comparods

Variability of the test population from shipment to shipment
was reflected in the survival of the control populaticn and the response
of the larvae to the varicus toxlocants. The larvae showed not only dif-
forent levels of suseeptibility to the varicus insecticides but also a
different relationship between dosage and response. With the exception
of Korlan, the addition of an emulsifier (Ablox 2082&) appeared to depress
the toxio effects of the insecticidal formulationse

In all tests, the insecticidal activity of the DDT formulg-
tions were greaber than that of thﬁ other toxicants, with the order of
toxicity being DDT-A, DDT-B, Korlan-B, DDD-A, Sevin=-A, DDD-A, and Korlan-A.
(A~formulated without emulsifier, B=formulated with Atlox 2082)s The
AR-50 fuel/oil solvent appeared to show a very slight toxioity to the
larvae.

The attached chart presents the preliminary analysis of the
experimental laboratcry datas

A. Ps Randall,

Chemical Control Section,
Ottawe, -« September 25, 1958,
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MORTALITY JF SPRUCE BUDWORM LARVAE SPRAYED ‘TITH VARIUUS INSECTICIDAL

SOLUTICNS, 48 HUURS, AND FIVE DAYS AFTER SPRAYING.

Per Cent Mortality

Calculated
Per Cent Active |Dosage
Insecticide | Ingredient in 1b, active 48 Hours Arter | 5 Days After
Soluticn Ingredient/Acre Treatment Treatment
Corrected * Gowrected**

DDT~A 12450 0,90 % 0,07 7340 100

0.82 % 0,11 95,0 99
0498 § 0,10 70,0 9846
6.25 0.53 - 0904 55-1 89.1
1425 0.076 * 0,01 7240 92,9
0,109 5 0,09 8240 8341
0.25 0,021 = 0,002 17,9 2640
DDT-B 12450 1,03 i; 0.11 42,4 7645
8425 0666 = 0,05 2847 8340
1.25 0,115 % 0,015 313 2049
DDD=A 12,50 1.10 ¥ 0,08 8940 93,8
6425 0e44 X 0,01 42,4 48,0
1425 0,103 ¥ 0,018 49,0 6248
DDD-B 12,50 1.02 % 0,10 3340 4544
6025 0.49 % 0,052 5.0 3646
1.25 0,082 £ 0.030 23 8¢2
KORLAN-A 12,50 1,36 & 0,09 83,0 9046
6425 0.79 ¥ 0,16 18.3 316
. 1425 0,084 £ 0,009 13,0 1844
KORLAN-B 12,5 0.72 % 0,08 7740 8344
6425 0.40 & 0,06 68.6 75.1
1,25 0,113 £ 0,009 4.2 41,9
SEVIN=-A 1245 0.9¢ ¥ 0,34 87,1 86.0
_ 1.25 0,071 & 0,013 2145 2845
SEVIN ~B 1425 0,092 % 0,022 14.4 645
SOLVENT =4 0 1.13 (Gepeas) 85 846
: 0 1414 (Gepea.) 040 9.2
SCLVENT=B 0 1,15 (Gepeas) Tel 8.9

* Corrected mortality figures using Abbott's formulae x w y
Where x = % survival in the controls,

¥y =% survival in the treatment,

=L x 100

*%* Corrected Matural Mortality Curve plus Abbott's formulse.
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CANADA

DEPARTMENT OF FISHERIES 5 450
OTTAWA ot s

October 16, 1958,

Mr, H, W, Beall, Chief,

Forestry Operations Division,

Forestry Branch,

Northern Affairs and National
Resources,

Motor Building, 238 Sparks St.,

Ottawa, Ontario,

Dear Mr, Bealls

There is enclosed herewith copy
of notes I prepared on the September 26th meetinge
These have been circulated to those attending and
it would be appreciated if you would examine them
and advise of any corrections, additions, or
deletions, Following the submission of any correc=
tions, the notes will be amended and we will have
them mimeographed for final distribution,

It would be appreciated if you
would also advise of your requirements in this

regard,
Yours very trulz;7ﬁ5;__—_,,___,,.,w
o R

W, R, Hourston,
Chief,
Fish Culture Development.

Encl. le.
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OTTAWA, October 17, 1958.

Mr.W. R.Houston,

Chief, Fish Culture Development,
Department of Fisheries,
Ottawa, Ontario,

Dear Mr. Houston:

Thank you for your letter of Octcber 16th enclosing
the draft minutes of the September 26th meeting of the Inter-
Departmental Committee on Forest Spraying Operations,

There are only two minor points on which I would
suggest any change. -These are as follows:

Page 4, Paragraph 2, 2nd Sentence: Possibly the word
sapproximately"” should be inserted before the phrase
tthe same order® eince the laboratory tests of
insecticides indicated that in Fermulation A Sevin
was more toxic to the spruce buiworm than Eorlan.

Page 5, Paragraph 2, last Sentence: This statement
was intended to apply only to New Brunswick, and
perhaps I should have expanded it a little further.
I would suggest that this sentence be replaced by
the following:

uIn this regard Mr. Beall stated that stumpage
rates for softwoods charged to Crown tiuber
licence holders in New Brunswick had recently
been reduced. This should have the effect of
encouraging the utilisation of mature softwoecd
timber."



Mr.W. R. Houston: ' , . October 17, 1952,
-2

v It would be appreciatéd if three copies of the
minutes could be supplied for the use of this Branch.

Yours very btruly,
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CANADA | ? g‘s} ‘q !;_ RN
DEPARTMENT OF FISHERIES S

OTTAWA

October 23, 1958,

Mr, H. W, Beall, Chief,
Forestry Operations Division,
Department of Northern Affairs
and National Resources,
Motor Bldg., 238 Sparks Street,
Ottawa, Ontario,

Dear Mr, Beall:

I would acknowledge your recent
letter submitting your comments on the draft
report of the Meeting of the Interdepartmental
Committee on Forest Spraying Operations,

Mr. Hourston will be in the Maritimes
for ten days but these valuable comments will be
referred to him immediately on his return,

It is assumed that it will then be
possible to process the Minutes quickly and
forward the copies which you require,

A. Ly Pritchard,

Director,
Conservation & Development Service,
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DEPARTMENT OF FISHERIES veane
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OTTAWA A e

November 17, 1938,
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Mr, H, W, Beall, Chief,

25N

o

Forestry Operations Division, v/0 . BRANOH D4
Department of Northern Affairs NJdeg #ﬁqg&gf

and National Resources,
Motor Building, 238 Sparks St.,
Ottawa, Ontario,

Dear Mr, Beall:

, Please find enclosed 3 copies of
the report of the Meeting of the Interdepartmental
Committee on Forest Spraying Operations which

you requésted.in your recent letter,

Yours very truly,

o A Yom b

W, R, Hourston,
Chief,
Fish Culture Development,

Encls, 3,
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OTTAWA, November 18, 1958.

H. D. Heaney, EsQ.,
Distrioct Porest Officer,
P.0. Box 428,

PREDERI CTON, ¥.B.

Sir:

Enclosed is a copy of a report of
a meeting of the Imterdepartmental Committee on
Forest Spraying Operations whioh was held in
Ottewa on Septembar 26th. This report indicates
progress made to date in studies of the effect
of seversl insectleides on populations of the
budworm and on fish.

This is forwarded for your own
information and that of Hr. Doyle, but is mot
intended for genersl elrculatlion.

Yours falthfully,

H. W.Bed 1,
Ghiefy
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