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1---------
JOHN BRAITHWAITE WALLIS 1877 - 1961 

~ 
: "J. B." was born at Erith, England on December 2.6, 1877, and 

passed away in Winnipeg on December 14, 1961, aiter a long diabetic 
illness. His early education was in boarding schools until he emigrated 
to Canada in 1893, where he worked for three years on i:orms in Mani
toba. In 1896 he attended normal school atPortage la Prairie follow
ing which he taught schools in Manitoba at Hilton 1896, Treesbank 
1897-1902. and Russell 1903. He obtained a first class teacher ' s 
certificate at Winnipeg Normal School in 1902. and in 1903 was invited 
to organize nature studyl:il Winnipeg schools. He remained in Winnipeg 
as a teacher for his professional career.- He served as principal in 
several schools until 1923 and in that year was appointed assistant 
superintendent, a position which he held until retirement in 1945. He 
received a B. A. in 192.7 and an M. A. in 1929 from the University of 
Manitoba. 

"J. B." was always interested in nature and his interests were 
stimulated when he taught at Treesbank by association with Norman 
Criddle and Dr. Jam.es Fletcher. After establishing a home in Winnipeg 
he collected extensively in both botanical and entomological fields but 
he graduallynarrowedhis studies first to entomology in which he speci
alized in Odonata, Lepidoptera and Coleoptera and finally to water 
beetles and tiger beetles. He was primarily interested in taxonomy and 
with the help of the Royal Canadian Institute published a monograph on 
the genus Haliplus of America north of Mexico. He published a large 
paper on scarabs o£ the genus Odontaeus in which he described a number 
of new species. His monographic treatment of the tiger beetles of 
Canada was published by the University of Toronto Press in 1961. In 
addition to his larger contributions he published smaller papers on the 
Dytiscidae and Ceram.bycidae. Following retirement he devoted full 
time to entomology and assisted in determinations of insect collections 
for the Entomological Laboratory at Brandon and the Department of 
Entomology, University of Manitoba. He served with the Northern Insect 
Survey conducted by the Division of Entomology, Canada Departmentof 
Agriculture at Churchill in 1949, Fort Smith in 1950, St. Anthony, Nfd . 
in 195land0goki, Ont. inl95Z. He was elected an honorary member of 
the Entomological Society of Manitoba in 1953 and of the Entomological 
Society of Canada in 1960. He was also a honorary member of the 
Scientific Club of Winnipeg. He had been a member of the Entomological 
Society of Ontario since 1906 . 

He was one of the founders of the Natural History Society of 
Manitoba, served as president in 192.7-2.8 and in 1932 was rewarded the 
societies' medal for outstanding work in entomology. 

A further tribute should be paid "J. B . " for the kindly interest 
and encouragement he gave to anyone interested in entomology. He 
radiated enthusiasm and a love of nature that stimulated many , in
eluding the present writer, to take up entomology seriously. He was 

-5-



one of the leading amateur entomologists of Canada who contribclted a 
great deal to science. a calibre of man of whom there are all too few. 

••.J. B. •• had always been a keen sportsman and excelled in the 
fields of football (soccer). cricket. tennis. and co.rling. In 1899 and 
1901 a cricket team from Treesbank. of which he was a member. ·won 
the Manitoba championship. These sports he dropped in favor of ento
mology when he moved to Winnipeg. The only sport he continued to 
indulge in throo.ghout his life was game bird shooting. In later years 
he took up deer hunting and in 1957 at the age of seventy-nine got his 
ba.c:k with one shoL It was not generally known that he was an accom
plished musician. a member of the orchestra of the combined Musical 
Clubs of Winnipeg in which he played lead Znd violin. 

He is survived by his widow and one son "Tony"" who served as 
pilot instructor with the R. C. A. F. 

R. D. Bird. 
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Vol. 17 

Proceedings of the 

ENTOMOLOGICAL SOCIETY OF MANITOBA 

A society to foster the advancement, exchange 
and dissemination of entomological knowledge 

INTRODUCTION 

1961 

A major activity of the Society during the past year has been the 
preparation for the joint meeting of the Entomological Society of Canada 
and the Entomological Society of Manitoba to be held in Winnipeg on 
October 29, 30 and 31, 1962. Several committees under the general 
chairmanship of the President-elect, Dr. L. B. Smith are striving to 
ensure that the meeting shall be well organized and intellectually reward
ing. This will be the first occasion on which the Entomological Society 
of Canada has convened in Winnipeg. It will be recalled however, that 
inNovember, 1949 this Society played host to the Entomological Society 
of Ontario at a meeting which paved the way for the formation of the 
national society. 

The Society lost one ofits most outstanding members in the death 
of Mr. J. B. Wallis who passed away in Winnipeg on March 14, t96.2.r 
Mr. Wallis 1 many contributions to entomology were recognized by his 
appointment to Life membership in the Entomological Society of Manitoba 
and election as an Honorary Member of the Entomological Society of 
Canada. His life -long interest in beetles culminated in the publication 
this past year, of the attractive volume, "The Cicindelidae of Canada" , 
by the University of Toronto Press. It has been acclaimed in reviews 
and will prove of value to amateur and professional entomologists alike. 

The publication of Dr. R. D. Bird 1 s monograph, on "Ecology of 
the Aspen Parkland of Western Canada", is another notable achievement 
byamember of the society. This book, which was published in 1961 by 
the Queen 1s Printer, reflects Dr. Bird 1s wide ecological interests and 
deals with a subject on which he is an established authority. 

The 1961 meetings of the Society followed the pattern of recent 
years and the details of the business sessions and papers presented at 
the fall meeting are on record in these proceedings. At the Banquet 
held at The Paddock in conjunction with the spring meeting, Professor 
Shebeski, Head of the Department of Plant Science of the University gave 
an illustrated talk on his recent trip to the U . S.S . R. The topic was of 
timelyinterest and evoked many questions relating to science in Russia 
andtheRussianwayof life. Dick Sutton, Director of the Manitoba Mus
eum, was the after-dinner speaker at the Banquet held on the occasion 
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of the fall meetings. He gave an entertaining account of some of the ex
periences and problems encountered in the administration of a museum 
and discussed the value of the museum as a conununity institution. 

I wish to take this opportunity to express my appreciation to all 
those whose efforts contributed to the success of the meetings of the 
Society held during the past year. 
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SPRING MEETING 

The spring meeting of the Entomological Society of Manitoba was 
held May 4, 1961, in a lecture room of the Entomology Building, Uni
versity of Manitoba, under the chairmanship of R. J. Heron. 

Minutes: H. P. Richardson moved that the minutes of the fall meet
ing held on November 17-18 be adopted as read. Seconded, C. Buckner. 
Carried. 

T h e 196 2 m e e t i n g of the E n t o m o l o g i c a l S o c i e t y o f C a n a d a : 
W. Turnock moved that the action of the Executive in appointing L. B. 
Smith as General Chairman of the joint meeting of the Entomological 
Societies of Manitoba and Canada be approved. Seconded, R. D. Bird. 
Carried. 

L. B. Smith reported that he had appointed the following chair
men for the 196 2 joint meetings of the Entomological Sa.cieties of Mani
toba and Canada: 

Program 
Finance 
Registration and 

Accommodation 
Social 
Exhibits 
Publicity 
Ladies 

- A. J. Thorsteinson 
- W. Romanow 

- P. H. Westdal 
-E. A. R. Liscombe 
-H .. R. Wong 
- W. J. Turnock 
- Mrs. W. R. Allen 

The date of the Joint Meeting will be 29, 30 and 31 of October, 1962. 
He reported that arrangements were being made to reserve hotel accom
modation for the meeting. 

A general discussion ensued regarding the theme of the Joint 
Meeting. The general feeling was that it was the responsibility of the 
_;?rogram Committee to decide the theme of the meeting but that sugges
ti<?ns from members of the Society would be welcomed. 

~~port of the Treasurer: · W. Romanow reported a balance of 
~-. 91 and moved the adoption of his report. Seconded by W. Hanec. 
§~~ried. 

g~port of the Editor: W. Hanec reported that the delay in the 
pr-oc·essing of the Proceedings was due to the fact that the Provincial 
~ublications Branch was presently changing locations. Dr. Hanec re
po~te~ that serious consideration must be given soon to the financing of 
~~~ £h:qceedings. He reported that if the Society wished to retain the same 
fS}:rtlat they will have to provide more funds than the present $25. 00 for 
~yping: ~resident Heron stated that the Executive would look into the 
~~~~~~ "V!len the need arose. 
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Report of the Common Names Committee: H. R. Wong 
reported that no common names were submitted . R. D. Bird reported 
on the progress of the manuscript on Tiger Beetles by J. B . Wallis. 
He read a letter received from the University of Toronto Press which 
indicatedthattheywould be pleased to publish the manuscript at no cost 
with the possibility of royalties accruing to Mr . Wallis. W. Ranee 
moved an expression of thanks to Dr. Bird for his assistance in having 
the manuscript published . Seconded by H. R. Wong . Carried. 

I n s i g n i a o f t h e E n t o m o l o g i c a l S o c i e t y o f. M an i t o b a ::· 
Slides of the Insignia were made and projected on a screen . The meet
ing was asked far ~heir approval or disapproval for the various sugges
tions made. 

A. G. Robinson moved that a letter be sent to Dick Prentice in 
appreciation of the work he has done for the Society. Seconded by S. 
Loschiavo. Carried. 
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£ALL MEETING 

The Fall Meeting of the Entomological Society of Manitoba was 
held November 3 and 4, in the Agricultural Auditorium, University of 
Manitoba, under the chairmanship of R. J. Heron. 

Minutes: H. P . Richardson moved that 
Meeting held on May 4 b~ adopted as read. 
Carried. 

the minutes of the Spring 
Seconded by H. R. Wong. 

Correspondence: AletterfromL . L. Reed, Secretary of the Ento
mological Society of Canada regarding the insignia was read. It stated 
that our comments were received and that changes in the insignia were 
being considered. 

Pub 1 i cations : R. J. Heron brought to the attention of the me.eting 
two books that had been recently published by Mr. J. B. Wallis on "The 
Cicindelidae of Canada" and by Dr. R. D. Bird on "Ecology of the Aspen 
Parkland." 

R. D. Bird moved that the Secretary write to Mr. J. B. Wallis 
extending the congratulations of the Manitoba Entomological Society to 
him. Seconded by L. Nairn. Carried. 

Rep o r t of the T r e as u r e r : W. Romanow reported a balance of 
$17 3. 12 and moved that the r~port be adopted as read. Seconded by Don 
Robertson. Carried. 

Report of Common Names Committee: H. R. Wong stated 
that the Entomological Society of Manitoba was not represented at the 
National Common Names Committee. The two common names submitted 
by John Melvin were not approved. He moved the adoption of his report. 
Seconded by W. 'J. Turnock. Carried. 

Report of the Regional Director of the Entomological 
Society of Canada: P.H. Westdalreportedthatthe 1963 centen
ary meeting will be held at Guelph, Ontario. He reported also that the 
dues for the society will be increased to $10. 00 commencing 1963, and 
thesubscriptionrate to $15.00. The increase indues was necessitated 
by the increase in size of the journal, change to a side st.itched journal 
and the increased cost in editing. Dr. Munroe resigned as editor because 
of the time required to do the job. The general concensus of opinion was 
that a full time paid editor was required . 

The question of economic papers arose and the proposal for an 
economic journal was discussed . Dr. Munroe stated that good economic 
papers are acceptable and desired for the Canadian Entomologist. He 
indicated that a statement of policy outlining this fact will be placed on 
the cover of the journal. 
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The Canadian Entomological Society pas sed a motion to purchase 
the remaining 14 copies of the Proceedings o.£ the International Congress 
of Entomology at $75.00 each from the National Research Council. 

The Insignia of the Society was reviewed in light of suggestions 
from the regional Societies. It was dec~ded to improve the maple leaf 
design and latinize the Insignia . The adoption of the report was moved 
by Mr. Westdal . Seconded by W . Romanow. Carried. 

Report on Plans for 1962 Canadian Entomological Soc
iety Meeting at Winnipeg: R. J . . Heron reported that a grant 
of $300. 00 was approved by the Canadian Entomological Society to the 
Manitoba Entomological Society for the meeting. 

L. B. Smith reported that the titles of two Symposia were set 
and speakers have been arranged. The titles of the two Symposia are:: 

1) Geographic Distribution of Insects. 

Speakers: 
Dr. E. G. Munro 
J. A. Downes 
A. R. Brooks 
Dr. R . D. Bird 

2) Physics of Insect Biology. 

Speakers: 
M. ·G . Maw 

W. Baldwin 
Dr. R. W. Salt 

General 
Northern Insects 
Prairie Insects 
Land Use 

Electostatic Field 
Insect Sound 
Radioactive Biology 
Low Temperatures 

The speakers for the opening - address and Banquet are being 
sought, and arrangements for funds have not been completed. 

Cons tit uti on Change : Since the constitution of the Entomological 
Society of Manitoba did not provide for an Honorary President, it was 
suggested that Article 6 be amended to make this provision. 

Motion of Amendment: P. H. Westdal moved that the member
ship may appoint an Honorary President, who shall not be a voting mem
ber of the executive . Seconded by A. G. Robinson. Carried. 

Grant to Zoological Society of London : L.B. Smith 
moved that the Entomological Society of Manitoba make a contribution 
of $10.00 to the Zoological Society of London. Seconded by P. H. 
Westdal. Carried. 
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Report of Nominations Committee: R. D. Bird chaired 
a Nominations Committee ofF. E. Webb, A . J. Thorsteinson and L. B. 
Smith. They recommended the following slate of officers for 196Z. 

Honorary President 
Past President 
President 
President Elect 
Secretary 
Treasurer 
Editor 
Auditors 

Prof. A. V. Mitchener 
R. J. Heron 
L. B . Smith 
W. G. H. Ives 
H. P. Richardson 
W. Romanow 
H. R. Wong 
F. L. Watters and 

E. A. R. Liscombe 

President Heron asked for further nominations from the floor. As 
there were no further nominations from the floor, the slate of officers 
presented by the Committee was accepted. 

R. J. Heron thanked the members of the meeting and executive 
for their assistance during his term of office and turned the meeting over 
to the incoming President, L. B. Smith. 

L. B. Smith thanked the members for electing him President and 
moved the meeting be adjourned. 
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ENTOMOLOGICAL SOCIETY OF MANITOBAFINANCIAL STATEMENT 

AS OF NOVEMBER l, 1961 

Receipts 

Balance on hand (previous audited statement Nov. 15/60) 
Fees 
Sale of Proceedings 
Deposit W. B. Fox 

Savings Account 
Interest on Savings Account 

Expenditures 

Fees to Ent. Soc. Can. 
Typing Proceedings 
Zoological Society of London 
Banquet (Gratuities & Complementary tickets) 
Coffee University of Manitoba 
Evan Printing & Stationery 
Refund W. B. Fox 
Bank Service Charge 

Bank Balances 

Savings Account 

Current Account 
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$ 36.44 
299.08 

l. 00 
l. 00 

337.52 

133. 76 
2.35 

$473.63 

$216.00 
18.80 
10.00 
17.00 
8.00 

29. 14 
l. 00 

. 57 

$ 300. 51 

$ l 7 3. 12 

$ 136. 11 

37.01 

$173.12 



AERIAL FOREST SPRAYING AGAINST SPRUCE BUDWORM 

IN NORTHERN NEW BRUNSWICK 

F. E. Webb 
Officer -in-Charge 

Forest Entomology Laboratory 
Winnipeg, Manitoba 

Most entomologists are aware, in a general way, of the history of 
these large-scale forest spraying operations, The threat of full-scale 
budworm infestation of the highly susceptible fir-spruce forests of north
ern New Brunswick by the early 1950's prompted forest industry and the 
provincial government to employ the only remedial measure that could be 
suggested - the use of DDT by aerial application. The first operation of 
1952 proved highly effective, in terms of immediate reductign of forest 
hazard, and from 1953 to 1958 operations varying from one to five million 
acres were carried out each year. By that time , the northern New Bruns
wick outbreak had collapsed and spraying has not been necessary there 
since. Recent operations in 1960 and 1961 have been against resurgent 
infestation in central parts of the province and may properly be considered 
a more or less separate phase of recent outbreak history in the Atlantic 
region. 

The full story of these operations is an interesting and an involved 
one and time will not permit discussion of aspects that might be of prime 
interesttotheforestmanager or the timberland owner. Suffice it to say 
thatthese operations, controversial in some respects, represent a bold 
and forthright approach in forest protection, and an example of effective 
co-operation between industry and government in meeting a serious and 
challenging pest problem. The full effects of this method of control can 
only be fully tested in operations on the scale of those in New Brunswick 
and these have presented unique opportunities for scientific study. Ento
mological aspects in particular received critical attention and results of 
studies in sprayed areas form a significant contribution to the compre
hensive monograph on the dynamics of epidemic spruce budworm popu
lations, soon to be published by R. F. Morris and his colleagues. 

Effects on the Forest 

Stated in the simplest terms, spraying has preserved the spruce
fir forest of New Brunswick and Gaspe in a largely green and growing 
condition , where otherwise there would now be extensive areas of severe 
balsam fir mortality. Proof of this is provided in the present condition 
of two unsprayed check areas of over 20 square miles each, where mor
tality in 1958 was virtually complete in many of the mature and over
mature fir stands and approached 50o/o of all stems two inches D. B. H. 
and over. To the pulp and paper industry of the region this has meant 
the preservation, nearly intact, of present and future wood reserves, 
and the ability to maintain full production without serious interfer'ence 
to cost and management schedules . The preservation of green forests 
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has also avoided the s.erious increase in forest fire hazard that is the 
inevitable aftermath of unchecked outbreaks, and has had less tangible 
but still valuable advantages in terms of the preservation of aesthetic 
and recreational values. 

Well-timed applications usually result in the preservation of sub
stantial proportions of the current foliage crop, as well as prevention of 
back-feeding on older foliage. In most years, a third or more of the new 
foliage was preserved in this way and this is reflected in reduced loss 
of growth increment as well as in the prevention of tree mortality. 

Effects on Pest Populations 

The spraying invariably produced drastic immediate reductions 
in heavy pest. populations, averaging 80 to 90o/o as compared with un
sprayed checks, at the 1/2 lb./ 1/2 gal. per acre dosage. While this 
provided effective temporary relief to the host trees, surviving popula
tions were still considerably above the endemic level and were generally 
sufficient by themselves to ensure resurgence to damaging numbers with
in a very few generations. Very frequently, however, resurgence was 
hastened by large -scale invasions of moths from adjacent unsprayed 
territorywith the result that spraying often had to be repeated at two to 
three-year intervals. About 400/o of sprayed areas in New Brunswick 
were treated three or more times in the seven years. 

Analysis of the large body of data accumulated during the 1952-58 
studies yielded some interesting results. These are based on life -table 
measurements over a series of generations on plots in unsprayed areas 
of various spraying histories. Some of the more salient of these are as 
follows: 

( 1) Drastic population reduction in the late -in star stage of sprayed gen
erations was followed by below-normal survival in the early-ins tar stage 
of the succeeding generation. This was· evidently due to the persistence 
of toxic effects of DDT on the host trees. 

(2) Unusually high survival occurred consistently in the late-instar stage 
of the postspraygeneration -- a year following treatment. Causes of 
this important pqenomenon are not yet clearly understo9d but there is no 
question that it was responsible for a considerable acceleration in the 
rate of population resurgence after spraying. The obvious possibility 
that this may have been the result of decreased competition for food ..and 
feeding sites is opposed by the fact that it was not possible to find equi
valent high survival in unsprayed populations at the same order of popu
lation density and foliage condition. Perhaps the most interesting hypo
thesis is that survivors represent a selected genetical stock, however-a 
difficulty here is that first gene ration postspra y populations almost inva ri
ably were derived from both resident survivors and large pr9portions of 
invaders from surrounding unsprayed areas. Another possibility, not 
yet investigated is that the characte~istically succulent shoots produced 
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by trees at this stage of recovery may provid·e food of exceptional nutri
tive value. 

(3) High survival was also carried over, to a diminishing degree, into 
the early-instar stage of the second generation. Following this, however, 
survival declined, following normal trends by the second or third post
spray generations. 

(4) The parasite complex as a whole showed little or no adverse effect, 
in proportion to pest populations. Only one major species showed a con
sis tent proportional decline in the spray year whereas most others gained 
in effectiveness when compared to unsprayed populations. No species is 
known to have been eliminated by the spray and most major species showed 
the ability to increase in effectiveness in the declining years of the out
break, irrespective of spraying history. 

{5) Among possible invertebrate predators, Coccinelids consistently 
proved to be relatively more abundant in sprayed than in ·unsprayed 
areas. Other groups usually declined immediately following treatment 
but usually recovered in succeeding generations. Exceptions were 
Pentatomids which continued at relatively low levels for two or three 
seasons following treatment, and spiders which showed slow recovery. 

(6) In the limited studies carried out by this Branch, there was no evi
dence of direct toxic effects on avian predators, although some species 
were observed to shift feeding sites from · sprayed plots to unsprayed 
areas where heavier insect populations remained. No effects could be 
detected in small mammal populations. 

(7) There is no evidence that spraying prolonged the outbreak beyond 
its normal term. In northern New B runswic~ where endemic conditions 
werereachedby 1959 the outbreak lasted the same length of time as the 
previous one in the region-- about 10 years. Collapse 9ccurred simul
taneously in both sprayed and unsprayed areas and bore no relationship 
to treatment history. 

(8) These results demonstrated the feasibility of keeping extensive and 
highly susceptible forests alive during the duration of a budworm out
break. However, this has prevented the budworm from reducing the 
susceptibility of the forest in the natural way. The mature forest con
ditions thatinitiallyprovedfavourable for outbreak development remains 
largely intact and the question now arises: how soon \lntil the next out
break develops? Assuming that this will depend only on a slackening of 
natural controls in a period of favorable weather it may be reasonable 
to expect that outbreaks may tend to recur at somewhat more frequent 
intervals than if they had to await the regrowth of the forest to the mature 
condition. Against this possibility however, is the certainty that the 
problem will be mitigated in some degree , although probably notentire
ly, by increased and planned exploitation of susceptible species as they 
mature, and by breaking up the age structure and favoring a higher pro
portion of less susceptible species in the succeeding crop. 
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Effects on Fish and Wildlife 

There is no evidence of direct adverse effects on game animals. 
It seems unlikely that mammals will suffer even indirectly, although 
the protection of the present forest condition preserves, for better or 
worse, a habitat condition considerably different than would have been 
the case in the event of extensive tree mortality. Little is known of in
direct effects on game birds from this operation ·although it seems un
likely that the light dosages used would be sufficient to produce adverse 
effects suchas have been proved using massive doses in the laboratory. 
A special case may occur in woodcock owing to its heavy reliance on 
earthworms, which are not killed by DDT but accumulate quantities of 
it in their bodies. I understand that investigation of this in New Bt:uns
wick has been complicated by the discovery of relatively large quanti
ties of other more toxic insecticides in breeding birds obtained for DDT 
analysis. Presumably this was picked up by the woodcock in their win
tering range where dieldrin and heptachlor have been extensively used 
in fire -ant control. 

Damagetofishpopulations, however, is more serious and is being 
closely studied. Atlantic salmon in particular are highly susceptible in 
the immature stages. Fry of the year, in fact, may be reduced to the 
same degree as the spruce budworm by the conventional dose of 1/2 lb. 
DDT per acre. Predictions of the degree to which this would affect re
turning runs of adult salmon have been largely borne out, although it is 
difficult if not impossible in certain instances to segregate the effects 
of DDT from a number of other adverse effects including mining pollu
tion, hydro developments, stream driving and so on. On the brighter 
side, the salmon. has been far from eliminated and returning runs have 
been at least adequate to ensure prompt and adequate restocking in 
affected streams. Concerted attention by the Fisheries Research Board 
and the Forest Entomology and Pathology Branch in recent years has led 
to the discovery that a reduced dosage of DDT ( l/ 4 lb. DDT in l /2 gallon 
sol vent per acre) with proper droplet distribution gave adequate budworm 
control but was considerably less damaging to aquatic fauna. Much of 
the spraying that was carried on in 1960 11nd 1961 in central New Bruns
wick was at this reduced dosage. 

The spruce budworm is the most destructive of our forest pests. 
Infestations hav_e been reported from some part of Eastern Canada al
most every year for the past 40 years and widespread outbreaks involv
ing tremendous losses of timber are known to have occurred periodical
ly for more than 150 years. The seriousness of this kind of recurring 
threat becomes all the more evident when one considers that Canada is 
above all a forest country -·- where forest industries, notably Pulp and 
Paper, lead all others as a source of foreign exchange. 

The problem of long-term budworm control is therefore of para
mount importance. Although chemical control has been practiced in 
Canada on as large a scale as anywhere in the world, Canadian forest 
entomologists have traditionally subscribed to the philosophy that the 
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kleal in forest insect control is prevention rather than cure. For sever
~l decades, keen and active interest has been shown in this country in 
iHological control, involving the propagation and release of natural 
@fiemies from abroad -- parasites, predators, and disease microorgan
isms. So far, however, success by this method has been chiefly against 
introduced pests, such as the European spruce sawfly, that evidently 
arrived on this continent without a full complement of natural enemies. 
G:"'eater promise for ultimately minimizing the threat of recurring dam
age by native insects such as the spruce budworm appears to lie in the 
creation of more resistant forests by silvicultural means. A good deal 
of time is required for this, however, first to gain an adequate under
standing of the silviculture of our Canadian forest types, and second, 
to implement the essential forestry practices. 

With respect to the research aspect it is appropriate here to men
tion the intensive investigations of the possibilities of management in 
spruce budworm control that have been underway in New Brunswick since 
before the present outbreak in 1945. Known as the Green River Project, 
this is a collaborative undertaking involving, in addition to the Forest 
Entomology and Pathology Branch, the Forest Research Branch of the 
Department of Forestry, the Department of Lands and Mines of New 
Brunswick and the Pulp and Paper Company on whose leasehold the stud
ies are being conducted. 

Despite outstanding progress in such basic studie.s as these, how
ever, the completely resistant forest is li-kely to remain an ideal for 
many years to come. In the meantime, direct measures offer the sole 
means of checking current outbreaks that menace inventories of raw 
material for established industries and threaten to disrupt the manage
merit plans upon which sustained yield and the ultimate production ot 
resistant forests depend. Nowhere else in the world has the develop
ment of the aerial application method against forest insects been more 
logicalthaninCanadaand it seems safe to say that it wil_l continue to be 
used with increasing efficiency against an increa.sing number of pests. 
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CONTROL OF CATTLE GRUBS WITH A SYSTEMIC INSECTICIDE 

IN AN ISOLATED AREA OF ~ANITOBA1 

D. R. Robertson and D. L. Smith 
Manitoba Department of Agriculture 

Extension Service, 717 Nor quay Building 
Winnipeg, Manitoba 

Introduction 

A three-year extension project to control cattle grubs in an iso
lated area with the systemic insecticide Co-Ral was initiated in the fall 
of 1959. The purpose of the project was to evaluate the effectiveness of 
reducing the cattle grub population by spraying all cattle except milking 
dairy animals and calves under three months in the area, and to fami
liarize farmers with the techniques and equipment required i.n such an 
operation. 

The area selected is separated from other cattle ratstng areas by 
some 50 miles of forest in The Pas area of northern Manitoba. 

Materials and Methods 

During the summer of 1959 the district Agricultural Representa~ 
tive in co-operation with the Farmers' Organization contacted cattle 
raisers in the area to acquaint them with the benefits of spraying for 
cattle grub control, and arranged for the building of suitable chutes and 
corrals. This was accomplished in sufficient time to enable the building 
of necessary enclosures and the rounding up of cattle bv the farmers. 

Prior to spraying, the Agricultural Representative and his assis
tants checked chutes and corrals at each .location and arranged a schedule 
for the cattle to be sprayed. 

Cattle in the 10 x 20 mile project area were sprayed by i:wo crews. 
each crew consisted of two spray men (protected with goggles, respi
rator, rubber hat, coat, pants, boots and gloves) and the operator of 
the spray unit. · 

The spray units consisted of bugmaster spray guns, high pressure 
hoses and four cylinder piston pumps capable of delivering pressures up 
to SQ.O p. s. i. 

The insecticide was applied as a . 5% solution at 400 p. s. i., at the 

lProject conducted by the Manitoba Department of Agriculture in 
co-operation with the Canada Department of Agriculture, the Chemagro 
Chemical Company and The Pas Farmers' Association. The Golden 
Arrow Spz:ay Company of Calgary supplied equipment and technical assis
tance durtng the first year. 
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rate of approximately three quarts on calves weighing 300-350 pounds, 
four quarts on calves weighing 350-400 pounds and five and one-half 
quarts on yearlings and over. Calves between three and six months were 
given a light application. Care was taken to soak the entire hair Jat of 
each animal. 

A total of 1, 500 cattle were sprayed in 1959 at 35 locations. In 
1960, only 1, 157 cattle were sprayed and only 33 locations visited. The 
number of animals sprayed and locations visited was increased in 1961 
to 1, 750 and 40, respectively. 

Results 

During the week of April 4th to 8th, 1960, a count of cattle grubs 
was made on some of the herds sprayed in 1959. Seven locations were 
visited, and a total of 160 animals were checked. Only 18 of the animals 
wereobservedtobeinfested. Thesehadatotal of 75 grubs in their backs 
for an average of 4. 2 grubs per head. In contrast, five untreated animals 
had a total of 141 grubs for an average of 28. 2 grubs per animal. One 
small untreated calf carried 41 warbles in its' back. 

Cattle grub ·counts were made during the week of March 27 to 31, 
1961, to determine the degree of infestation in the area after two years 
consecutive spraying. Twelve locations were visited and a total of 96 
treated animals and 66 untreated animals wer~ checked. The 1961 counts 
showed that the cattle grub populations in The Pas area had been marked
ly reduced from the original level of infestation. Untreated animals 
carriedanaverage of 1 grub compared to 28. 2 grubs in 1960. Similar
ly, treated cattle carried 1 grub per 20 animals in 1961 compared to 4. 2 
grubs per animal in 1960. 

Discussion 

Numerous difficulties were experienced during the first year. Rain 
either prevented or hindered spraying on 7 of 15 days spent in the area. 
There was a tendency of farmers ~o leave construction of enclosures to 
the last minute. In many cases this delayed spray operations until suit
able chutes and corrals could be built. Some farmers were late in round
ing up their cattle which further delayed operations. The general lack of 
enthusiasm on the part of the farmers could probably be attributed to a 
lack of understanding of what was being done. Most had never heard of 
systemic insecticides for warble control and few were familiar with the 
high pressure sprayers and protective equipment needed for spray appli
cation. If more time had been spent in the area educating the farmers 
on the chemicals, equipment and techniques of application they would 
probably have been more co-operative. 

There were also some problems relating to the rounding up and 
handling the cattle. Some ranchers turn their cattle loose on the exten-
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sive areas of wasteland northwest of The Pas for pasturing. The ani
mals are released in early spring and roam freely until late fall. As a 
result they become quite wild and difficult to round up and handle. 

The grub counts made on both treated and untreated cattle during 
this survey indicated that good control was obtained with the systemic 
insecticide used in the project. Cattlemen in The Pas area expressed 
satisfaction in the degree of grub control, and they reported that no evi
dence of harmful side effects, due to toxicity of the insecticide, was ob
served in any of the sprayed animals. 

As , grub counts were being made it was also noted that louse in
festations on treated animals was lower than on untreated animals. 
Some untreated herds had heavy louse infestations. 

The second spraying in 1960, was carried out in 4-1/2 days as 
compared to 15 days in 1959. Many factors entered into the more rapid 
treatment. Weather conditions were ideal, two portable spray units 
were used, the program was better organized, chutes and corrals were 
available from the previous year and probably most important of all was 
that the farmers were very co-operative in getting their cattle ready 
andassistingwiththe needs of the spray crew. There was also a notice
able improvement in the temperament of the animals which speeded up 
the spraying. This was probably due to the animals being handled the 
previous year. 

One of the outstanding features noticed in 1960 was the improve
ment in quality of animals. Some of this improvement could no doubt 
be attributed to codrol of lice and grubs. The farmers themselves said 
this was a factor, along with improved breeding, feeding and handling. 

A further improvement in the receptiveness of the farmers was 
noticed iu 1961 when the spraying of 1, 750 head of cattle was completed 
in 4 days. With few exceptions, corrais and chutes had been improved 
making the handling of cattle much easier. The farmers in general took 
a keen interest in the spraying and offered considerable assistance dur
ing the operations. 

Conclusion 

The results indicate that the systemic insecticide, Co-Ral, applied 
as an overall spray to animals is effective in controlling cattle grubs as 
well as lice. And that it is possible to reduce the population of cattle 
grubs in an isolated area to a non-economic level by treating all ani'mals 
for two years. 
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STATUS OF THE FOREST TENT CATERPILLAR 

IN MANITOBA AND SASKATCHEWAN 

Ken. R. Elliott 
Head, Forest Insect Survey 

F o r e s t E n to m o (o g y L a b o r a to r y 
Winnipeg, Manitoba 

Introduction 

Active infestations of the forest tent caterpillar, Malacosoma 
disstria Hbn., were present at one or more locations in the Manitoba
Saskatchewan Region every year from 1922 to 1953 (3). In 1957, an iso
lated outbreak commenced in the Cypress Hills Provincial Forest in 
southwestern Saskatchewan, and as it reached a peak in 1960 some 18 
separate infestations erupted at representative points between the Ontario 
and Alberta boundaries ( 5) in those sections of the Boreal Forest Region 
lying immediately north of the Aspen-Oak and Aspen Grove Sections (6). 
The latter infestations resulted from a build-up of populations over sever
al years, and they presaged the start of another large-scale outbreak. 

Life History and Ecological Review 

For the benefit of those who are not familiar with the forest tent 
caterpillar, and for a better understanding of the factors governing its 
status, a short review of its life history and ecology is presented. 

The insect has one generation a year. Eggs are laid in bands around 
the smaller twigs of the host tree (usually in late June and during July) 
and are covered with a protective coating called spumaline. Embryonic 
development commences immediately after oviposition and continues for 
about three weeks. The fully-developed embryo enters diapause and 
overwinters within the chorion of the egg. The eggs hatch during the 
following April or May when the buds of the host tree are beginning to 
burst. The newly-hatched larvae. cluster on the egg-band for a short 
time and then proceed to the branch tips where they commence feeding 
on the developing foliage. The larvae develop through five larval ins tars, 
with each successive moult occurring at a lower level of the tree. The 
main damage is caused by the fifth or final ins tar larvae which consume 
approximately three times as much foliage as the other ins tars collect
ively. The full grown larvae usually construct cocoons among the leaves 
of other trees and shrubs, or any convenient niche that offers protection 
may be utilized during times of super-abundance. The adults emerge 
about 12 to 24 days after pupation, mate, and produce eggs to commence 
the next cycle. Each female lays approximately 350 eggs, usually in 
several bands (8). 
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The main host of the forest tent caterpillar in Manitoba and Sask
atchewan is trembling aspen, but it will also develop on willow, pin 
cherry, and apple. Wandering larvae will also feed on white birch, bur 
oak and various deciduous shrubs, but its life cycle cannot be completed 
on such hosts. The insect is not considered to be a serious economic 
pest even when extensive stands of trembling aspen are repeatedly de
foliated. This is due to the ability of the host trees to refoliate almost 
immediately after defoliation and growth continues for the re-nainder of 
the season. Such defoliation causes a loss of increment but very rarely 
mortality (3). The insect, however, has a high nuisance value. Wander
ing larvae overrun everything they encounter andtherebyinterferewith 
the use of permanent habitations and recreational areas. They have been 
known to delay highway and rail travel and shortcircuit power lines and 
other electrical installations. Also, the parasitic fly, Sarcophaga ald
richi Park, swarming around aggregations of late ins tar larvae, becomes 
almost as great a nuisance as the caterpillars themselves (8}. 

The epidemiology of the forest tent caterpillar is not fully under
stood but some of the major factors have been studied. The initiation 
of an outbreak and population trends during it are apparently influenced 
by air-masses and local climatic conditions (9). The collapse of an out
break, or of individual infestations, is usually effected by a co:nbination 
of natural factors. Insect parasites become very numerous in both 
numbers and species (45 known species} as an outbreak develops, and 
they can effect the collapse alone or be a major contributing factor (8}. 
There are many recorded instances where viruses have caused the ab
rupt termination of outbreaks, and fungi and bacteria have also been 
known to be great contributing factors (2 and 7}. Unusual weather can 
also terminate outbreaks; late spring frost is the most effective agent 
in this respect ( 1), but high temperatures following oviposition will cause 
high egg mortality (4). Predation and starvation have not been known to 
cause the collapse of an outbreak but will contribute to it. 

Status of the Current Outbreak 

In 1961, the isolated outbreak in the Cypress Hills Provincial For
est commenced to decline. Conspicuous defoliation was limited to iso
lated patches in the Park Block and to the northern slopes of hills in the 
East Block. 

The new general outbreak in the northern forested areas expanded 
rapidly in 1961, but remained within the Northern Coniferous, Manitoba 
Lowlands and Mixedwood sections of the Boreal Forest Region that occur 
north of the Aspen-Oak and Aspen Grove sections (6). In Manitoba, 
small infestation areas ranging in size from a few acres to several 
thousand occurred at numerous locations east of Lake Winnipeg, from 
Pointe du Bois in the south to Little Grand Rapids in the north. A fairly 
extensive infestation occurred immediately north of Lake Winnipeg on 
the western shore of the Nelson River system. West of Lake Manitoba 
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and Lake Winnipegosis, an infestation in Riding Mountain National Park 
affected several thousand a..::res as it did in 1960, but new and more ex
tensive infestations occurred in the northeast portion of the Duck Moun
tain Forest Reserve and in the vicinity of Dawson Bay. The largest 
infestation in the region occurred within an area of some 2, 500 square 
miles extending from The Pas northeast to Snow Lake and northwest into 
Saskatchewan to the west shores of Amisk and Namew lakes. 

In Saskatchewan, infestations ranging in size from three to 50 
square miles occurred in the Pasquia Hills area to the south of the 
Amisk-Namew lakes area, and slightly larger ones occurred at Halkett 
{Sandy) Lake in Prince Albert National Park and to the west and south 
of 'vfontreal Lake. An area of some 400 square -niles was affected im
mediately south of Dore Lake and a slightly smaller one in the Bodmin
Big River area. Numerous small infestations occurred immediately 
south of the Churchill River system between Churchill Lake and Lac la 
Ronge. The largest infestation in Saskatchewan occurred within some 
1, 400 square miles around Cold Lake on the Alberta-Saskatchewan bound
ary. 

Extensive egg-band surveys indicate that the main outbreak will 
enlarge in 1962 with the possible coalescing of some of the separate in
festations, and the occurrence of new ones at a number of points in cent
ral and northern areas. Serious defoliation is not expected in the Aspen 
Grove and Aspen-Oak sections that occur south of the current infesta
tions, and the Cypress Hills infestation will· continue to decline. 

REFERENCES 

(1) Blais, J. R., R. M. Prentice, W. L. Sippell and D. R. Wallace. 1955. 
Effects of weather on the forest tent caterpillar, Malacosoma 
disstria Hbn., in central Canada in the spring of 1953. Can. Ent. 
87 (1): 1-8. 

(2) Connola, D.P., W. E. Waters and W. E. Smith. 1957. The devel
opment and application of a sequential sampling plan for forest 
tent caterpillar in New York. New York State Museum and Science 
Service Bulletin No. 366. 

(3) Hildahl, V. and W. A. Reeks. 1960. Outbreaks of the forest tent 
caterpillar and their effects on stands of trembling aspen in Mani
toba and Saskatchewan. Can. Ent. 92(3): 199-209. 

(4) Hodson, A. C. 1941. An ecological study of the forest tent cater
pillar, Malacosoma disstria Hbn. Univ. of Minnesota Agr. Expt. 
Sta. Bull. No. 170. 

(5) Prentice, R. M. and V. Hildahl. 1960. Provinces of Manitoba and 
Saskatchewan. In Ann. Rpt. Forest Insect and Disease Survey, 
Canada Dept. Forestry, Ottawa, 1960. 

- 30-



(6) Rowe, J. S. 1959. Forest Regions of Canada. Can. Dept. North
ern Affairs and National Resources, Forestry Branch. Bull. 123. 

(7) Steinhaus, E. A. 1949. Principles of Insect Pathology. McGraw
Hill Co. Inc., Ne.w York. 

(8) Sippell, W. L. 1957. A study of the forest tent caterpillar 
parasite complex in <?ntario. Interim Report 1956-7. 
Insect Laboratory, Sault.Ste. Marie, Ontario. 

and its 
Forest 

(9) Wellington, W. G. 1952. Air-mass climatology of Ontario north of 
Lake Huron and Lake Superior before outbreaks of the spruce bud
worm, Choristoneura fumiferana (Clem.), and the forest tent 
caterpillar, Malacosoma disstria Hbn. (Lepidoptera: Tortricidae: 
Lasiocampidae). Can. Jour. Zool. 30: 114-127. 

INVESTIGATIONS OF THE POPULATION DYNAMICS OF 

THE LARCH SAWFLY IN MANITOBA 

L. D. Nairn, W. J. Turnock, W. G. H. Ives 
and C.H. Buckner, Research Officers, 

Forest Entomology Laboratory, 
Winnipeg, Manitoba 

Introduction 

The Larch Sawfly, Pristiphora erichsonii (Htg.) is a Holarctic 
species. It was first recorded on the North American continent in 1880 
in Massachusetts and has been under observation in Manitoba and Saskat
chewan since early in the present cent1:1ry. Prior to 1937 recorded ob
servations were incomplete, since then systematic and detailed annual 
reports have been provided by the Forest Insect Survey, and since 1948 
intensive ecological and life table studies have been conducted by staff 
of the Winnipeg Forest Entomology Laboratory at the Whiteshell Forest 
Reserve, Manitoba. 

The larch sawfly occurs over most of the range of the principal 
North American host species, tamarack, Larix .laricina {Du Roi) K. KOch, 
and throughout the range of western larch, L. occidentalis Nutt. It has 
not yet been found on alpine larch, L. lyallii Parl., a timberline species 
occurring at high elevations ·over· much the same range as western larch. 
In general, the sawfly is found in northeastern and northcentral United 
States, in all Canadian provinces and parts of the Yukon and Northwest 
Territories. It has yet to be recorded in Alaska. 

A controversy exists on the origin of the larch sawfly in Ncnth 
America. Periods of reduced growth together with the destruction of 
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tamarack stands prior to Lb.<: first positive identification of the larch 
sawfly in 1880 have indicated tu some that the pest is a native insect. 
The theory that it was introduced from Europe gains support from the 
collection records which indicate an apparent east to west spread of the 
insect. Wong (1960) suggests that the larch sawfly could have reached 
North America via the Bering land bridge during the Tertiary. A key to 
the problem may lie in comparative' studies of morphology and natural 
control between populations in North America, Europe and Asia. 

Three outbreaks of the larch sawfly have occurred in Manitoba and 
Saskatchewansince 1900. Theseoccurredfrom about 1908 to 1919, 1924 
to 192 7 and from 1938 to the present. An outbreak usually lasts not more 
thanfour years in a stand. Only one instance was observed where an out
break was sti.ll active after the tenth year. There is some evidence sug
gesting that the sawfly has had a longer history in eastern Manitoba than 
in western Saskatchewan. Trees killed by the larch sawfly was notre
ported in the western provinces until about 1954. 

In stands where disturbances from extrinsic factors have been of 
a minor nature, tamarack may die after about six years of consecutive 
moderate to severe attacks. Tree-killing from the effects of defoliation 
combined with flooding or suppression may occur after about three or 
four years of successive severe sawfly attacks. Stands under observa
tion for ten years indicate that the mortality of tamarack from all fac
tors in Manitoba a-nd Saskatchewan about equalled the net gain in incre
ment. 

Dr. Frank Morris in a discussion on the value of life tables has 
stated: "to the practical biologist life tables will be of value only in so 
far as they further the understanding of the fundamental epidemiology 
of the species and aid in the development of control measures. A life 
table for one generation of the insect in one environment is unlikely to 
be very helpful in this respect. More valuable information can be shown, 
however by continuous life tables for many generations and for different 
environments. " 

The study of life tables provides new and useful information on fac
tors influencing epidemiology, with respect to degree of influence and 
stage affected. By comparing life tables from various environments and 
years, information on population trends, tree reaction, stand density and 
composition, weather, parasites, predators and disease could be ob
tained. Values now assigned to various natural control factors may have 
to be revised after an analysis of the life table data. Some may be more 
or less important than was originally assumed from limited ecological 
studies. Also, the presence of unsuspected mortality factors may be dis
closed. 

The development of life tables for the larch sawfly was started at 
the Winnipeg Laboratory in 1955. At present the life table study is being 
carried out in four stands, and it is hoped that the number of stands un
der study will increase in the future. 
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For this symposium we are attempting to achieve some continuity 
in our presentation. The fields of discussion covered by individual 
speakers extend beyond their own particular research field. The larch 
sawfly investigations are carried out by a group approach, and it is only 
by frequent meetings, exchange of ideas, and close co-operation between 
the research officers involved that the major objectives of these studies 
are being achieved with a minimum of overlap and duplication. 

Life History 

A brief account of the life history and habits of the larch sawfly 
is essential to an understanding of the various aspects of larch sawfly 
studies. The females normally reproduce without mating, males con
stitute only about one per cent of the adult population. The adults emerge 
from late May to late July. The female adults oviposit in new shoots of 
tamarack and the eggs hatch seven to ten days later. The larvae, feed
ing on the foliage, mature in approximately 20 days, drop to the ground, 
and burrow into the duff or moss to spin tough, brown, parchment-like 
cocoons. The larvae pass the winter in the cocoon and some remain in 
diapause for two or more years. 

Objectives and Approach 

The objectives of this study are: 

1. To describe the relationships between changes in the abundance of 
the larch sawfly -and various measurable factors in its environment. 

Z. To determine the factor or factors controlling these changes in abun
dance. 

3. To suggest, on the basis of the aboye knowledge, methods of chang
ing the environment so that outbreaks of the larch sawfly will be less 
frequent and severe. 

The analysis of the relationships between an insect and its environ
ment require information collected under the widest possible range of 
conditions. In this study, three types of data are being collected: 

1. The dependent variable. Population estimates of the larch sawfly at 
frequent intervals in its life history. 

Z. The independent variables. Estimates or indices to the changes in 
numbers or intensity of environmental factors, e. g., numbers of para
sites or predators; indices expressing the fluctuations of physical factors. 

3. Interpretive data. Experimental and observational information on the 
insect, how it reacts to various factors, the degree and types of inter-
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action between factors, and the components affecting the action of fac
tors. 

The collection of such data is complicated by difficulties of the 
following types: 

1. Sampling problems associated with the distribution and variability of 
field populations. In larch sawfly investigations the usualsaLJpling prob
lems are complicated by: ( l)the necessity of sampling the foliage for the 
larval stage and the ground for the cocoons, (2) the durability of old co
coons and the impossibility of distinguishing them from newly-formed 
cocoons, and (3) the extreme overlapping of developmental stages on the 
host tree due to adults emerging from late May to the end of July. 

2. The large number of independent variables. In this case weather, 
edaphic and stand factors plus other insects, mammals and birds may all 
be involved in the control of larch sawfly populations. As far as possible 
estimates of each factor must be made. 

3. Interaction between factors increases difficulties in understanding 
relationships and complicates calculations. 

4. Factors affecting the insect both directly and indirectly (e. g. tem
perature} often requires more than one estimate of a single independent 
variable for analysis of its different effects. 

The analysis of the data has been influenced by two recent and im
portant trends in population dynamics, the use of the "key factor" and 
"model building" approach. The "key factor" approach advanced by Dr. 
Morris involves the use of regression analysis to identify the factor or 
factors in the environment of a pest insect that are most important in 
determining the population trend. A predictive equation in one or more 
variables may then be prepared. This approach makes no assumptions 
about the biological characteristics or the mode of action of the individ
ual factors. 

In contrast to the limited objectives of the "key factor" approach, 
the investigators using the '.'mode~ building" approach are attempting to 
develop a series of equations that will describe the relationship between 
a pest insect and all the measurable factors in its environment. A prop
erly constructed model should allow the investigator not only to predict 
population trends under known environmental conditions, but also to pro
vide a method of anticipating the effects of control measures applied at 
different times in the life history or development of an outbreak. 

The development of models has been approached in somewhat dif
ferent manners by Drs. Watt and Holling. The differences are primarily 
in the emphasis placed on different types of data. Both have begun with 
a body of field data from which they have identified the factors in the en
vironment of the pest insect and then used a type of key factor analysis 
to identify important factors. 
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The component analysis approach of Holling selects a single en
vironmental factor and, by careful experiments, determines how the 
various components of this factor affect its operation. The results of 
these experiments are a body of data from which a biologically sound 
formula expressing the .effect of a single factor on the pest can be pre
pared. As an example, he is currently examining the behaviour of pred
ators in relation to the number of prey available. Some of the components 
of predator behaviour affecting the number of prey eaten are: (1) search
ing ability, (2) amount of food required, and (3) rate of digestion. After 
examining the functional response and its components, he will proceed 
to a study of the components of the numerical response of predators and 
finally to the effect on the predator of environmental factors not related 
to the prey. 

The approach of Watt places major emphasis on the accumulation 
of estimates of the pest population and the environmental factors affect
ing it over a period of years and under as many combinations of pest 
population and conditions of the environment as possible. A combina
tion of inductive and deductive analysis is then begun. A series of as
sumptions on the mode of action of each variable is made on the basis 
of the data and the resulting equation is tested against the field data, 
refined where necessary, and then retested. The initial equations are 
based on regress ion analysis, guided, where possible, by information 
on the mode of action of the individual factors. These sub-sub-models 
express the effect of each factor on the survival, fecundity and sex: ratio 
of the pest. 

Repetition of this process of hypothesis, refinement and testing 
on a larger scale yields a sub-model explaining how the observed ap
parent mortalities combine to yield the corresponding observed total real 
mortality, and finally a model of the whole process of control of the 
population fluctuations of the pest. 

These approaches to the problem of the analysis of population data 
are more complimentary than contradictory and there is a continuous 
exchange of ideas between the persons involved. Both Watt and Holling 
use the regression analysis of the "key factor" approach to identify im
portant mortality factors and thus to assign research effort to the most 
profitable area. The end result of the programs of Holling, Watt, and 
Morris is the s.ame and in all cases the effectiveness of the model is 
judged on the basis of the proportion of the total variability that is ex
plained by the model. 

Analysis of Larch Sawfly Data 

The planned result of the program will be a series of models, sub
models and sub-sub-models describing the relationship between the larch 
sawfly and its environment. The development of these models is depend
ent on estimates of the dependent and independent variables and on an 
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understanding of the actions and reactions between them. In the larch 
sawfly work the analyses follow these steps. 

l. Life tables. A convenient way of summanzmg population data and 
mortality estimates. From these tables information on the variability 
of mortalityfactors and clues tothe critical stages and factors in popu
lation control may be gained. 

2. Key factor analysis. Regression analysis to determine the relative 
importance of each factor in the environment in contributing to the popu
lation trend. 

3. Development of a model. The mathematical analyses of field data 
(the end result oCthe interaction of host and mortality factors) and the 
experimental or observational elucidation of the biological processes 
that control these interactions are combined to develop a population 
model. Without a background of information on the insect and the in
dependent variables, false correlations and biologically meaningless 
models can be obtained by mathematical analysis. On the other hand, 
sophisticated mathematical techniques are necessary to describe com
plex biological relationships and to test the validity of conclusions re
garding the effects of individual factors and their interactions in the to
tal environment. 

We are attempting, insofar as material and time allows, to strength
en the inductive-deductive model building technique with supplementary 
data on the mode of action of individual factors (component analysis) to 
produce a biologically sound model for the larch sawfly. 

Preliminary results indicate that any model constructed for the 
larch sawfly will have limited predictive value if, as seems likely, 
climatic factors have an important bearing on populatrcrn fluctuati:cins. 
For example, heat and precipitation may both affect the populations di
rectly, or indirectly by differential effects on biotic factors and host. 
The model would therefore be of use in explaining what had happened to 
a population, but would be of little help in predicting the course of an out
break, unless weather forecasting becomes markedly more efficient! 

Methods of Collecting Data 

Four plots are currently being used in an intensive study of larch 
sawfly populations and factors affecting them. Except where noted, the 
following methods are used in all plots. 

Sawfly Population Estimates 

Adults. Plot populations are estimated from 100 emergence cages. 
These cages are set in position about mid-May and counts made at week
ly intervals until mid-August. 
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Eggs. The number of eggs is estimated after oviposition is com
pleted~counting the number of egg slits. on sample branches. The 
numbers of branches on the sample trees are counted, in order to esti
mate the number of eggs per tree. A minimum of 30 trees are sampled. 

Cocoons. The number of cocoons formed is estimated from 100 
larval drop funnels and traps. Fully-fed larvae falling from the trees 
into the funnels are channelled into screen-bottomed metal boxes con
taining sphagnum moss. The boxes are covered with 4-mesh screen to 
prevent predation by small mammals. 

Sawfly Mortality Estimates 

Eggs and feeding larvae. Egg clusters and colonies of larvae are 
collected at intervals throughout the season in three of the plots. The 
first collection is timed to coincide with peak oviposition and the others 
with peaks in the first and second, third and fourth, and early fifth lar
val instar populations, making four collections in all. Egg clusters are 
incubated and percentage hatch obtained. Colonies of larvae in the first 
four instars can generally be associated with a specific shoot, showing 
oviposition scars and the percentage survival calculated. The colonies 
of fifth instar larvae are reared to determine if disease is present. 

In addition to the above samples, funnels placed over containers 
filled with preservative to catch falling larvae are used in determining 
the percentage of larvae falling from the trees prematurely. 

Overwintering larvae. Mortality of larvae in cocoons is broken 
down into two groups :rrJS mall mammal predation, and (2) other causes. 
Small mammal predation does not usually begin until early September, 
and is currently estimated by the cocoon planting technique. Apparently 
sound cocoons are collected in the field and wired in pairs on 4-inch 
wooden tags placed in slits in the moss. The cocoons are examined the 
following spring, and the percentage of cocoons eaten is determined .. 
The appearance of the cocoon allows separation into those eaten by mice 
and those eaten by shrews. 

Mortality due to other causes is estimated by examining cocoons 
formed in triangular wooden boxes containing blocks of sphagnum moss 
and protected against intrusion by small mammals; or mate rial collect
ed by the larval drop funnels when population levels are low. In estimat
ing small mammal predation by the cocoon planting method it is necessary 
to determine the mortality occurring prior to the cocoon planting. A 
portion of the cocoons are therefore examined in the fall, and the remain
der the following summer after first-year adult emergence is complete. 
The cocoons are classified by appearance into the following groups: 
(1) parasitized by Bessa harveyi (fall and spring emergence), (2) para
sitized by MesoleiUStenthredinis, (3) eaten by insect predators, 
(4) dead from undetermined causes, (5) sawfly emerged, and (6) appar
ently sound. The latter group in the fall examination represent the pro-
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portion of the total cocoons for •• -.~d that are susceptible to small mammal 
attack, while in the second examination it represents the proportion en
tering prolonged diapause. 

Independent Variables 

Measurements are made on a number of factors affecting surviv
al of the larch sawfly during various stages in its life cycle. These fac
tors may be divided into two groups, biotic and physical. 

Biotic Factors. The numbers of pairs of insectivorous birds nest
ing in a given area of each bog are estimated by making a census of sing
ing males each spring. 

The mouse population is estimated by live trapping and release. 
Traps are typically set on an 8- by 8-chain grid. At low populations a 
complete recapture is usually possible, at higher densities the pqpula
tions are estimated by use of a Lincoln index. 

The shrew population estimate is similar to the above, except that 
one-quart oil cans with one end removed are used as tumble-in traps, 
instead of box traps. 

Techniques for assessing abundance of invertebrate predators are 
currently being developed. At present only. information on the species 
and numbers encountered during examination of branches for egg and 
larval mortality is available. The numbers estimated probably are low 
due to escape of active insects, especially the adults. Adult elaterid 
populations can probably be estimated satisfactorily from the sawfly 
emergence traps. 

The amount of foliage available to the larvae is estimated every 
few years by a sampling method similar to the one used in estimating 
egg populations, except that the sampling is conducted before appreci
able defoliation occurs. The branches are bagged and dried, and the 
foliage later removed, to be cleaned, oven-dried and weighed. Esti
mates of the total foliage available·are then made on a dry-weight basis. 

The parasite population is estimated as follows: 

1. Adults. The number of Bessa harveyi and Mesoleius tenthredinis 
adults are estimated from the emergence cages used for estimating saw
fly adult populations. Bessa harveyi is currently the only parasite of 
importance in the study areas, as M. tenthredinis is at a very low level. 
Introduced parasites, if successfully established, will also be estimated 
in the same manner. 

2. ~· harveyi ~: The number of B. harveyi eggs is estimated in
directly. The percentages of larvae caught in the oil traps bearing one 

- 38 -



or more eggs are estimated, and from this and estimates of larval popu
lations the number of B. harveyi eggs is derived. 

Physical factors. Water levels are recorded at weekly intervals. 
Perforated pipes sealed ·at the lower end are driven into the soil and the 
level of water measured with a calibrated stick. Measurement of sample 
topographies and the heights of the pipes permits estimation of percentage 
of surface above water, or other suitable data . Topographic measure- . 
ments expressed as distances from a level plane are made with a device 
consisting of a chicken watering fount and a length of rubber tubing. 

Hygrothermographs and maximum-minimum recording thermo
meters are maintained from early May until mid-September to record 
temperature and humidity. Maximum and minimum temperatures are 
recorded at weekly intervals. Ten-foot high wooden towers have been 
constructed near each plot. These serve as supports for a 33-foot ex
tension tower supporting a somewhat crude gust-recording device, which, 
when calibrated, will give a reading of the maximum wind velocity for 
each weekly period. A rain gauge and a black and white atmometer bulb 
are also maintained on the top of the wooden tower. Trees and bushes 
have been removed so that the nearest obstruction is at least twice as 
far from the rain gauge as it is .above it. 

The type of stand may well influence the pattern of larch sawfly 
outbreaks. For this reason variation between stands is desirable and 
fhis factor is considered when selecting plots. The four present plots 
may be described briefly as follows: (1) pure, mature tamarackabout 
40 feet high on a well drained site, (2) pure tamarack about 35 feet high 
on a wet site, (3) pure tamarack up to 15 feet high on a very wet open 
site, and (4) mixed black spruce, aspen and tamarack up to 20 feet high 
on a well drained site. 

Interpretive Projects 

There are about twenty individual projects associated with the life 
table studies. These are designed to gain detailed and specific know
ledge of certain important aspects of the life history, ecology, behavior, 
and interactions of various environmental factors which are essential to 
the development and understanding of the population model. A few are 
completed, some are in the late stages of development and others have 
just begun. Project titles, names of investigators and the stage of de
velopment are given in Table I. In the time allotted, it is impossible to 
discuss any of these to any degree of satisfaction. Remarks will be con
fined to brief progress reports on those studies where recent unpublished 
results have been forthcoming. I will not mention further, those projects 
designated "completed", because detailed reports are or will soon be 
available on them, but this does not preclude a discussion of them during 

-39-



the period following this paper. Similarly, some are in such early stages 
of development that no concrete trends in the results are evident at the 
present time. It is certainlyapparentfrom the titles, that many of these 
programmes are inter-related. So much so, in fact, that it is only with 
great difficulty and a certain amount of tact that the responsibilities of 
the individual officers have been delimited. Some of the divisions may at 
first appear unnatural, but are in reality a blend of the interests and tal
ents of the officer concerned. 

With these preliminary remarks in mind I would no:.vr.r: like to comment 
on some of the projects, stressing wherever possible the results to date. 

Invertebrate predators (except on cocoon stage) 

About 40o/o mortality frequently occurs between oviposition and the 
first instar. A considerable portion of the mortality may be attributed 
to invertebrate predators. The following predators appear to be the most 
common and efficient: 

Miridae 
Deraeocoris laricicola Knight 
Plagiognathus laricicola Knight 

Anthocoridae 
Tetraphleps canadensis Provancher-

Pentatomidae 
Pedis us serieventris Uhler 
P. modestus (Dallas) 
Apateticus bracteatus (Fitch) 

A large number of other predators have also been collected and 
some of these have attacked various stages of the larch sawfly in the 
laboratory. The most important of the predators appears to be penta
tomids. They are characterized by having an efficient searching ability 
and high feeding capacity. 

Physical factors 

Bark and air temperatures can reach lethal levels, e. g. , in 1961 
two possible temperature effects probably caused mortality: first direct
ly through high temperature and secondly, indirectly, through its favor
able effect on predators. 

Intraspecies competition 

Since the larch sawfly is characterized by extreme overlapping of 
stages, those completing development later in the season often encounter 
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foliage shortages to varying degrees. It is of importance to know the 
distance a starved larva can travel in search of food. Results suggest 
that: 

1. The loss in searching is considerable. 
2. Movement by wind could increase loss. 
3. Nearly all were negatively geotropic, even on defoliated parts of the 

tree. 

Studies on Bessa harveyi (Tnsd.) 

This tachinid is the only abundant parasite attacking the larch saw
fly in central Canada. The effectiveness in controlling fluctuations in 
the numbers of larch sawfly appears to be limited by poor synchroniza
tion with the host and may be susceptible to heavy mortality in the egg 
and maggot stages. Population estimates for eggs and adults have been 
developed and are taken concurrently with the general life-table sampl
ing practices. The number of parasites completing development in the 
fall is variable and appears to be related in part to environmental tem
perature. There appears to be no obligatorydiapause in part of the popu
lation. 

Introduced parasites 

Adults of two parasites, Holocremnus sp. and Hyalurgus lucidus 
(Mg.) were released at Pine Falls. Only light populations of sawfly were 
available at the time of liberation. Holocremnus appears to be an active, 
hardy, and easily handled insect that offers promise as a control agent, 
Experiments are now in progress to elucidate relationships that may-af
fect its establishment. Hyalurgus exhibited a rapid loss of vigour and 
high mortality which have hampered the handling of this spedes andre
duced the chances of a successful liberation. Improvements in handling 
procedures are required in order to increase chances of success. 

Invertebrate predators of cocoons 

Populations of invertebrate predators (mainly carabids} are low 
and their impact is probably of minor importance. Damage to cocoons 
is similar to the openings made by small mammals. 

Studies on diapause 

Prolonged diapause occurs in a variable number of larvae. This 
holdover could be important to sawfly survival by carrying some indivi
duals through an adverse year, Annual records indicate that over 90o/o 
emergence occurred in the first year, and prolonged diapause is low 
and variable. A small percentage of the larvae is capable of remaining 
in diapause for four years after cocoon formation. 
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Adult oviposition 

Oviposition habits of the larch sawfly are not fully understood, 
pai'ticularly from the quantitative aspect of egg production and synchron
ization with host development. Moderate success was obtained by the 
use of sleeve cages for oviposition experiments in 1959 and 1960. An 
improved cage in 1961 alleviated adverse temperature conditions and 
greatly increased oviposition. Shoot hardening did not appear to be an 
important factor in limiting oviposition. 

Flooding as a mortality factor 

It has long been known that flooding of cocoons is an important 
source of mortality, but most of the flooding experiments to date have 
been conducted under laboratory or controlled conditions. This factor 
is now being investigated under somewhat more natural conditions where 
there is a continuous rise and fall of the water table. Preliminary re
sults appear to substantiate the conclusions of earlier workers on the 
importance of this mortality factor. In fall flooding where one series 
of cocoons was submerged 60 days after cocoon formation, survival was 
considerably greater in non-parasitized cocoons than in those parasitized 
by B. harveyi. A change in emphasis to include the effects of natural 
vertical distribution of cocoons is now under investigation. 

The effect of defoliation on growth and survival of host stands 

Growth sequence studies of artificially defoliated trees show that 
more than SO% defoliation is required before there is any appreciable 
effect on radial growth. At least 70% defoliation is required to promote 
refoliation the same year. Three consecutive years of removal of needle 
clusters were required to kill young trees. Production of adventitious 
shoots is of prime importance in the survival of tamarack that have been 
damaged by sawfly. 

The effects of stand thinning on de'foliation severity 

Silvicultural control is being investig.ated as an additional pros
pect. Results to date suggest that thinning to 500 stems per acre re
duced severity of attack in the initial stages of the outbreak, and in 
improved growth response as compared to less severely or unthinned 
plots. Observations on a clear-cut area indicate that grasses and 
sedges are prohibiting the es.tablishment of any major tree species. 

Population and ecological studies on small mammals 

The mammal fauna of tamarack bogs is now well documented. The 
most important predators are as follows: 
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Shrews 

Sorex cinereus cinereus Kerr 
'S'Or'eX arcticus laricoruiD .Jackson 
Bii'ri'Da brericauda IDanitobensis Anderson 

Mice 

ClethrionoiDys gapperi loringi (Bailey) 
Microtus pennsylvanicus drUIDIDOndii (Audubon and Bach.tnan) 
PeroiDyscus IDaniculatus bairdii (Hoy and Kenilicott) 

All species feed rather heavily upon larch !c>awfly cocoons. but the DUID

bers of predators vary froiD place to place and froiD tUne to tUne. The 
average1Da.Dl1Dalpopulationof all species COIDbined is usually about 5.0 
per acre. and the average daily consUIDption of about 100 cocoons indi
cates that in a 60-day period about 30.000 cocoons are destroyed per
acre. Of course there is a wide variability related to predator popula
tions. prey populations. alternate foods and nUIDerous other subsidiary 
factors. These other factors for~n the basis of continuing studies. 

Hoarding behaviour in s IDall IDa.DliDals 

Hoarding is one of the factors just IDentioned. which tends to per
IDit an apparent cocoon destruction far beyond the theoretical food capa
cityofapreda.tor. PreliiDinary experi1Dents on caged auiiDals indicated 
that variations in cocoon densities iufluenced the eld:ent of hoarding. Ex
tensive data now indicate two types of hoarding functional responses. one 
for shrews. the other for rodents. Variations in hoarding response due to 
causes other than prey density were evident. These included sex.. teiD
perature. age. and tUne in the breeding cycle of the feiDale. A pro
graiDIDe of COIDponent analysis of the hoarding response is anticipated. 
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TABLE I 

A List of Interpretation Projects on the Larch Sawfly 

Project title 

1. Investigations of invertebrate predators of adult, egg, and 
feeding larvae 

2, The effect of physical environmental factors on eggs 
and larvae 

3. Intras pecies competition 

4, Effects of partial starvation in the fifth instar on the ability 
of larvae to form cocoons, the survival of overwintering 
larvae, and the fecundity of adults 

5. Studies on Bessa harveyi (Tnsd.) 

6. Studies on introduced parasites 

7. Invertebrate predators of cocoons 

8. Studies on the diapause and post-diapause development of 
the larch sawfly 

9. Nutritional studies with reference to foliage consumption 

10. 

and effects of partial starvation on development and reproduction 
capacity 

Relative physiology of the larch sawfly and its parasites 
Be·ssa harveyi with reference to the effects of cocoon 
submergence on mortality 

Investigator 

Ives 

Ives 

Ives 

Turnock and 
Muldrew 

Turnock 

Turnock 

Turnock 

Turnock 

Heron 

Heron 

Status 

Early 
development 

Early 
development 

Advanced 

Advanced 

Advanced 

Early 
development 

Early 
development 

Advanced 

Completed 

Completed 
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TABLE I (continued) 

Project title 

11. Assessment of the importance of Hylobius pinicola (Couper) 
in mortality and deterioration of larch in eastern Manitoba 

12. Adult oviposition and dis per sal 

13. Flooding as a mortality factor 

14. Effects of defoliation in growth and survival of host stands 

15. History of larch sawfly outbreaks and their impac:t on tamarack 
stands in Manitoba and Saskatchewan 

16. The effects of thinning of tamarack stands on defoliation 
severity, changes in stand composition, and growth 

17. Vertebrates, other than small mammals as predators 
of the larch sawfly 

18. Population and ecological studies of small mammalian 
predators of the larch sawfly 

19. Parasites of small mammals 

20. Hoarding behaviour in small mammals 

21. Studies on the natural immunity to Mesoleius tenthredinis 

Investigator 

Warren 

Nairn 

Nairn 

Nairn 

Nairn 

Nairn 

Buckner and 
Turnock 

Buckner 

Buckner 

Buckner 

Muldrew · 

Status 

Early 
development 

Advanced 

Advanced 

Advanced 

Completed 

Advanced 
(continuing 

nature) 

Completed 

Advanced 

Early 
development 

Advanced 

Advanced 
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