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FOREWORD 

This is the second publication that reviews biological control work in a Commonwealth country. 
As was the first publication in this series, dealing with Australia, this is a comprehensive review of 
all biological control work done in Canada. It is divided into two sections, one dealing with agricultural 
and the other with forestry pests. This division reflects the organization of this field of research in 
the Canadian Government where forest entomology has been in a separate administrative unit and 
has recently been transferred to the new Department of Forestry. 

Each section has been written by different authors assisted naturally by a number of collaborators, 
and hence the style and treatment of each are different. This in no way detracts from the value of the 
work. 

In this Review no attempt has been made to assess the present status of biological control in 
Canada, nor to make suggestions as to the lines along which future work should proceed. This is 
left for further publications on individual problems. 

This Review should be of considerable value not only in North America but also elsewhere 
and will certainly form a firm basis for future investigations in the field of biological control in and 
for Canada. 

F. ]. SIMMONDS, Director, 
Commonwealth Institute of Biological Control 
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PREFACE 

Biological control of insect pests was initiated in Canada by the pioneering amateur entomologists. 
In 1882, William Saunders, a chemist by training and the first Director of the Dominion Experimental 
Farms, imported Trichogramma mimilltm Riley from New York State for liberation in Ontario gardens 
against the imported currantworm, Nematus ribesii (Scop.). James Fletcher, a parliamentary clerk 
and the first Dominion Entomologist, made several introductions of parasites and disease organisms 
during his stewardship from 1884 to 1908. The basic concept and the tradition of biological control 
were, therefore, well established before C. G. Hewitt, an ardent supporter of the method and the 
architect of Canada's first professional entomological service, took office in 1909. 

Canadian interest in biological control was stimulated at this time by developments under 
L. O. Howard, Chief of the United States Bureau of Entomology, who made available facilities and 
scientific assistance from the Melrose Highlands Parasite Laboratory. In 1915, a small Natural 
Control Investigations Laboratory was built at Fredericton on the campus of the University of New 
Brunswick. This function was transferred in 1923 to Ontario with successive headquarters in ever 
larger houses at St. Thomas, Chatham (1925) and Belleville (1929), where it was renamed the 
Dominion Parasite Laboratory. In 1936, a 4O-room companion insectary, with air-conditioning and 
quarantine safeguards, was built; and in 1955 the original office structure was replaced by a modern 
office-laboratory building. The establishment at Belleville is now known as the Entomology Research 
Institute for Biological Control and is part of the Research Branch, Canada Department of Agriculture. 

The potentialities of insect pathogens as control agents were glimpsed in the early years of 
biological control work in Canada. However, it was not until 1940 that an intensive study of a virus 
disease of the European spruce sawfly, Diprioll hercY1/;ae (Htg.), was initiated. The findings gave 
further impetus to investigations in this field. A fully modern Insect Pathology Laboratory was 
completed at Sault Ste. Marie, Ont., in 1950 and is now known as the Insect Pathology Research 
Institute, Forest Entomology and Pathology Branch, Canada Department of Forestry. This institute, 
together with an air-conditioned wing for similar studies in the new building at Belleville, provides 
good facilities for both fundamental and development work with insect pathogens. 

Most biological control attempts in Canada were by liberation of imported insect parasites 
against pest species that were themselves mostly of foreign origin. Most attempts of the last thirty 
years involved the co-operation of several agencies, but the staff at Belleville were invariably impli
cated. The Commonwealth Institute of Biological Control, of which the headquarters was at Belleville 
in 1940-46 and at Ottawa in 1946-61, was responsible for the greater part of the work overseas. 
The Forest Biology Division participated in all attempts against forest insect pests and, since 1954, 
carried the primary responsibility for initiating and assessing the results of such programmes. This 
division, formerly in the Canada Department of Agriculture, became, in 1960, the Forest Entomology 
and Pathology Branch of the Canada Department of Forestry. 

Through the years, changes in concept have been almost as striking as changes in available 
physical facilities and in organization. The early work in biological control was entirely empirical. 
Introductions and releases were made without effective prior assessmcnts of the factors governing 
the abundance of the pests in qUt.'Stion and without adequate follow-up appraisals of results. But this 
empiricism was true not only of biological control endeavours but of all American economic ento
mology of the times. This was the age of entomological technology and it contributed its own measure 
of useful and gratifying results. However, such methods suffice mainly for the early developmental 
pcriod of any applied science. They prepare the way for precise quantitative methods; and this shift 
must occur, in considerable measure at least, if the really complex problems are to be understood 
and eventually solved. In Canada, biological control has grown in the period under review from an 
out-and-out technology to at least an adolescent science. 
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This comprehensive publication inc::ludes records of releases made, summary accounts of projects 
undertaken, and some generali7.ations derived from extensive experience and from an increasingly 
intensive effort to improve the theory and practice of biological control. It constitutes, therefore, an 
entomological bench-mark or point of reference against which to measure future changes in concept 
and procedure. The identities of those responsible for its preparation and publication illustrate the 
degree of effective co-operation that exists in Canada in this important field of entomology. 

ROBERT GLEN, Director Gel1era/, 
Research Branch, Canada Department of Agriculture. 

(November 1961) 
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PART I 

BIOLOGICAL CONTROL OF PESTS OF CROPS, FRUIT TREES, 
ORNAMENTALS AND WEEDS IN CANADA UP TO 1959 

by J. H. McLEODl 

INTRODUCTION 

Many of the major insect pests in Canada are of foreign origin. The objective of practical 
biological control work is to import, distribute, and establish parasites and predators and thus reduce 
the pest insects below their economic levels of abundance. Historical reviews of the development 
of this work from its inception to 1955 were given by Baird (1956, 1958). Summaries of the parasites 
and predators released were published annually as supplements to The Ca1ladian bISect Pest Review; 
the first of these appeared in 1938 and contained a summary of all insect parasites and predators 
released in Call1lda from the earlit:st available records to 31 December, 1937. Details on biological 
control attempts against agricultural insect pests and weeds from 1921 to 1959 are given here. 

Biological control was attempted against 27 species, or groups of related species of agricultural 
pests and two of weeds in Canada. In addition the lecanium scale, or European fruit lecanium as 
recognized by North American workers, has been discllssed in the report on the biological control 
of forest insects. Eleven of the 27 species reported here are crop pests and two of these, grasshoppers 
and root maggots, represent groups of closely related species. Two are forage pests, nine, pests of 
fruit trees and ornamentals and five, greenhouse pests. 

The orders, families and species of agricultural pests and weeds are listed in Table I; the orders, 
familics, numbers of species and total numbers of parasites released in Table II; the species trans
ferred from one part of Canada to another in Table I II and the introduced species and their country 
of origin in Table IV. 

CROP PESTS 

Biological control was attempted against 11 crop pests in Canada but one of these, PMegeth01ltius 
quillquemaculaltls (Haw.), the tomato hornworm, cannot be classed as a true attempt at biological 
control. A few parasites were obtained incidental to work on other projects and were released in the 
belief that they would do no harm and might do some good. 

In general, crop pests are more amenable to biological control than fruit tree pests because the 
edible fruit must be protected as effectively as possible from any insect injury but greater insect 
injury is permissible for many crop products. 

DERMAPTERA 

(1) European earwig-Forficula auricularia L. (Forficulidae) 

F. auricularia was first reported in Canada from British Columbia in 1916, Ontario in the 1930's 
and the east coast in the late 1940's and early 1950's. It spread from the coastal areas of British 

I Research Officer, Entomology Research Institute for Biological Control Research Brnnch, Canada Department 
of Agriculture, Belleville, Ontario. Retired 1961. 
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TABLE I 

Families. orders and species of agricultural pests and weeds against which biological control attempts have been 
made in Canada to 1959 

AGRICULTURAL PESTS 

Order Family Species 
Acarina Tetranychidae PanoPlychus tI/mi (Koch) 
Dermaptera Forficulidae Forficula allriclliaria L. 
Orthoptera Acrididae CamPlula pellucid a (Scudd.) 

Melanopllls bivillatus (Say) 
MelaPloplus bilitllrat," (Walk.) 
MelaPloplus packardii Scudd. 

1'hysanoptera Thripidae /leliotlrrips haemorrhoidalis (Bouchl'l) 
Homoptera Aleurodidac Trialeurocles vaporariorllm (\Vestw.) 

Aphididae Eriosoma la"iger",,, (Hausm.) 
Jl1y::us persicae (Sulzer) 

Coccidae Coccus hesperidum (L.) 
Lepiclosaphes Illmi (L.) 
Pherracoceus aceris (Sign.) 
Plal/ococells citri (Risso) 
Pseuclococeus comstocki (Kuw.) 
Pseudococcus ",aritimus (Ehrh.) 

Coleoptera Curculionidae Ceularhyrrchus assi",ilis (Payk.) 
/lypera postica (Gyll.) 
Sitolla cylillclricol/is Fahr. 

Mylabridae Brllchus pisoru", (L.) 
Diptera Agromyzidnc Phyla",y::a ilicis (Curt.) 

Anthomyiidae I1yleulya brassicae (Bouche) 
/lyle",ya floralis (Fal!.) 
Hylemya plallipalpis (Stein) 

Psilidae 
/lJ'lemya cilicTllra (Rond.) 
Psila rOlOe (F.) 

Lepidoptera Olethreutidnc Carpocapsa pomoPlella (L.) 
Grapholillra molesta (Busck.) 
Laspeyresia IIigricalla (Steph.) 

Pyralidae Ostril/ia IIubiialis (Hbn.) 
Sphingidlle Phiegetholllius quil/quemaclllatllS (Haw.) 

Hymenoptera Cephidae Cephus ci"ctus Nort. 
Cephus pygmaeus (L.) 

Total 9 16 33 

WEEDS 

Contortne Scrophularincenc Lillaria vulgaris Mill. 
Parietales Hypericaceae Hypericum per/oratllm L. 

Columbia to the interior fruit belt about 1950. Because F. auricularia is primarily a maritime climate 
insect it will probably not become an economic pest other than in coastal areas of Canada. Even in the 
most suitable climatic areas it is more of a nuisance than an economic pest. except when very large 
populations develop. Endemic populations have some economic value because the species is partly 
entomophagous. It has one generation per year and passes the winter as an adult in protected places. 

Bigollicheta spinipe1l11is (Meigen) (Diptera: Tachinidae) is an internal parasite of mature and 
immature eanvigs. It has been misidentified in the past as B. setipenllis (Fall.) and all records for B. 
setipetmis in the summaries of parasite and predator liberations in Canada published in Tlte Callaaiall 
Insect Pest Rev;efl) refer to B. spilliprnnis. The females larviposit or oviposit on or near the hosts, 
embryonic development is completed in the female, and eclosion occurs shortly before or after 
oviposition. The larvae penetrate between the abdominal sclerites and eventually kill the hosts. 
emerge and pupate in protected places. B. spinipenllis passes the winter in the pupal or prepupal 
stage. It normally has two overlapping generations per year in British Columbia but in cool summers 
there is sometimes only one. 

Colonies of B. spillipennis from England were released in British Columbia in 1928 to 1931 
but no evidence of establishment was obtained. In 1933 a breeding stock of this parasite was obtained 
from Portland, Oregon, and propagated at Victoria. The parasites and parasitized earwigs obtained 
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TABLE II 

Numbers of species and totals of parasites and predators of agricultural pests and weeds released in Canada 
to 1959, by orders and families 

Order Family No. of species No. released 

AGRICULTURAL PESTS 

Acarina Canestrinidae 6,589 

Orthoptera Mantidae 11,168 

Coleoptera Coccinellidae 2 87 
Staphylinidne 2 3,072 

Subtotal 4 3,159 

Diptera Sarcophagidae 4 29,198 
Tachinidae 11 420,198 

Subtotal 15 449,396 

Hymenoptera Braconidae 19 4,482,421 
Cynipidne 1 1,369 
Diapriidae 1 40,814 
Encyrtidae 7 297,834 
Eulophidae 9 18,751,263 
Ichneumonidae 18 838,712 
Platygasteridae 2 14,817 
Pteromalidae 6 11,584 
Trichogrammatidae 2 29,870,205 

Subtotal 65 54,309,019 

Total 5 15 86- 54,779,331 

WEEDS 
Coleoptera Buprestidac 1 154 

Chrysomelidae 3 103,445 
Curculionidae 1 4,000 

Diptera Cecidomyiidae 1 250 

Total 2 4 6 107,849 

-Including 15 species of native parasites or predators transferred from one part of Canada to another. 

were released at selected points in British Columbia in 1934 to 1939 (McLeod, 1954). All parasites 
released after 1938 were obtained from field recovered material. Parasites obtained from field recoveries 
were liberated in Ontario in 1939 to 1941, Newfoundland in 1951 to 1953 and the interior of British 
Columbia in 1954 to 1956. 

B. spinipennis is established in British Columbia and is contributing to the control of F. auricularia 
in all areas where it has been colonized. There is no evidence that it is established in Ontario. It has 
been recovered in Newfoundland but the population is still too small to be of control value. 

ORTHOPTERA 

(2) Grasshoppers-Several species (Acrididae) 

Grasshoppers are important crop pests throughout Canada but are most serious in western 
Canada. There is a large complex of species and subspecies and among the most important are, 
Camnula pellllcida (Scudd.), MelatlOplus bivittatus (Say), M. bilituratus (Walk.), M. packardii Scudd., 
and M. femur-rubrum (DeG.). 

Biological control work included a detailed investigation of native parasites, the introduction 
of three sarcophagid species from South America, the transfer of one sarcophagid species from 
western to eastern Canada and the transfer of a mantid predator from Ontario to eastern and western 
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TABLE III 

PlIrllsites and predators tronsferred from one part of Canadll and established in another 

Host 

Apple mcalybug 
Cabbage secdpod wcevil 
Codling moth 

European corn borer 

Grasshoppers 

Green pcach aphid 

Oriental fruit moth 

Oystershcll scale 

Pea moth 

Tomato hornworm 

Woolly apple aphid 

Parasite or Predator 

Allotropa II/i/is l\Iues. 
Bracoll sp. 
Ascogaster carpocapsae Vicr. 

Eumea caesar (Ald.) 
Chelo,l/Is le).·anlls Cress. 
Afanlis religiosa L. 

Kellymyia kellyi (Ald.) 
AphelillUS jucUlldus Gahan 

From 

Nova Scotia 
B.C. (mainland) 
Ontario (wcstcrn) 

Ontllrio 
Alberto 
Ontario 

Saskatchewan 
Ontario 

Temeillelm millor (Cush.) Ontario (Niagara) 
Glypta rufisCIIlellaris Cress. Ontario (Niagara) 
Hemisarcoplt'S malus (Shimer) Ontario 

New Brunswick 
Ascogaster Cllrpocapsae Vicr. Ontario 

Phallerololl/a sp. Bntish Columbia 
·CoII/psi/llm cOllci"nala Mcig. New Brunswick, 

Nova Scotia 
Aphelimls II/ali (Hald.) Ontario 

To 

British Columbia 
B.C. (Vancouver Island) 
Bntish Columbia, 
Ontano (eastern) 
New Brunswick 
Ontario 
Alberta, British 
Columbia, l\'Ianitoba, 
New Brunswick, 
Newfoundland, 
Nova Scotia, 
Ontario (western), 
Saskatchewan 
Ontario, Quebec 
British Columbia, 
Quebec 
Ontano (south-western) 
Ontario (south-western) 
British Columbia 

British Columbia, 
Quebec 
Nova Scotia 
Ontano 

British Columbia 

·Originally introduced into the United Stutes from Europc and later to Canada to control the gypsy moth. 
It has becn established for many ycars on a wide ronge of hosts in Canada. 

Canada. C. W. Smith (1939) listed 15 primary and two secondary parasites. Additional species were 
listed by Buckell and Spencer (1945) and R. W. Smith (1958). 

The three species of sarcophagids introduced from South America were obtained in Argentina 
and Uruguay (C. W. Smith, 1939). They were Acridiopltaga caridei (Breth), Protodexia australis BI., 
and Tephromyiella tleuquelletlsis BI. They arc internal parasites of late nymphal and adult grasshoppers, 
overwinter in the soil as fully developed larvae, and have two or more generations per year. Small 
colonies of A. condei were released in Ontario in 1939 and 1944 (R. W. Smith, 1944). Colonies of 
from 12+ to 778 of P. australis were released in Alberta in 1946 and 1948, British Columbia in 1947, 
in Ontario in 1943 to 1946 and 1948 and in Saskatchewan in 1949. A colony of 119 T. tleuquenensis 
was released in Alberta in 1948, and 20 in Ontario in 1945 and 36 in 1946. None of these parasites 
became established. 

The predator transferred from Ontario to eastern and western Canada was Mantis religiosa L. 
It originated in Europe, was accidentally introduced into North America, and was first reported 
in New York State in 1899 and in Prince Edward County, Ontario, in 1914 (James, 1942). It is 
predacious on many small insects in its nymphal stages but primarily on grasshoppers and criekets 
when it is mature. It has one generation per year and passes the winter in the egg stage in an ootheca. 

Oothecae and nymphs were collected in Ontario and shipped to Alberta, British Columbia, 
Manitoba, New Brunswick, Newfoundland, Nova Scotia and Saskatchewan. Releases in the Okanagan 
Valley of British Columbia in 1937 and 1938 resulted in initial establishment but the insect has not 
been observed in recent years and there is no evidence of its permanent establishment in British 
Columbia or the other provinces to which it was transferred. 

KeUymyia kelly; (Ald.) (Diptera: Sarcophagidae) is a native parasite. It was obtained from 
grasshoppers in western Canada, propagated in the laboratory, and released in Ontario in 1951 to 
1953 and in Quebec in 1954. There is no evidence that it became established in either province. It 



TABLE IV 

Regions from which parasites and predators of agricultural pests were obtained 

COSTINENTAL EUltol'B 

Adalia bipunetata Eumea mitis Phygadeuon trichops 
Aleochara bilineata Exeristes roborator Pimpla sp. 
Aleochara bipustulata Horogenes punctori,1S Pristomerus vulnerator 
Apanteles thompsolli Lydella grisescens Pygostolus falcatus 
Apistephialtes caudata iUacrocelltrus gifuemis Stethorus pUllctillum 
BigOllicheta spinipennis J'Wicrogaster tibialis SYII/piesis viridula 
Bracon brevicomis Microctonus aethiops Syntoll/ogaster exigua 
Campoplex alkae Perilitus rutilus Trybliographa rapae 
Chelonus annuli pes Phaeogenes nigridms Zenil/ia roseanae 
Cryptus sexannulalllS 

BNGI.AND 

Ascogaster qlladridenlata Ellcarsia formosa Norbanus scabr;culus 
Bigonicheta spinipennis Glypta lraesitator Pediobius beneficus 
Bracon terebella Habrocytus sp. PristOlllerus sp. 
Collyria calcitralor Horogenes sp. Tric/,olnalus fasciatus 
Dacllusa gracilis Loxotropa tritoma Xmocrepis pUTa 
E/odia tragica 

ORlIlNl' 

Aplraereta sp. iU acrocentTlls gifuellsis Plrorocera ereeta 
Horogenes punclorillS Nell/orilla jloralis Tratl,ala jlavo-orbitalis 
I.ydella grisesum Nell/orilla maculosa 

SOUTH AMF.RICA 

Acridioplraga caridei Protodexia auslra lis Teplrromyiella neuquenensis 

UNITED STATP.8 

Allotropa burrelli Leptomaslix dactylopii Temeiuc/,a II/inor 
Bigonicheta spinipennis Macrocetrtrus ancylivorus Triaspis tlroracica 
Chrysoplatycerus splendem l\legaplrragma sp. Tric/,ogramma evanescens 
Heterospilus up/,i J\1elallichlleumon mucronatus Zar/,opalus corvinw 
Leptomastidea abl/ormis Pseudapl,ycw malinlls Zarhopalus sheldoni 

is an internal parasite, but like many sarcophagids can develop on living or dead hosts. It attacks late 
stage nymphs. The stage in which it passes the winter is not known. 

COLEOPTERA 

(3) Cabbage seedpod weevil-Ceutorllyncllus assimilis (Payk.) (Curculionidae) 

C. assimilis is an indigenous pest of cruciferous seed crops in Europe. It was first reported in 
North America in the vicinity of Vancouver in 1931. The insect did not become economically important 
until the importation of turnip, cabbage and cauliflower seed from Europe was prevented in 1940 
by the naval blockade of western Europe. There was then an increase in the acreage planted to 
cruciferous seed crops in British Columbia, and the cabbage seedpod weevil became the most important 
insect pest of these crops. The importation of parasites was delayed until 1949 by the war in Europe. 

C. assimilis has one generation per year and overwinters a~ an adult in the soil or other protected 
places. Mating occurs in the spring and oviposition extends over a period of four to six weeks. It 
oviposits in the growing seed pods and sometimes places its eggs in the seeds. It attacks wild host 
plants as well as cultivated cruciferae, e.g. wild turnip, Brassica rapa 1..., garden radish, Raplumus 
sativus L., growing as an escape, and a \\;ld mustard, Brassica jUllCea (L.) Coss. These wild host 
plants provide a popUlation reservoir for the cabbage seedpod weevil, from which it can travel a 
considerable distance to fields of cultivated Cruciferae for it is a strong flyer. 

Bracon sp. (Hymenoptera: Braconidae) is an internal larval parasite. It passes the winter in the 
pupal stage and is believed to have one generation per year. As no species of Bracon has been reported 

5 

B 



to be par:tsitic 011 the cahb:lgc seedpod wec\'il in Europe, it is assllmcd th:tt this species i ~ :I nati\'c 
of North AmcriC:1 that attacks C. (luimi/is :IS :lI1 alternatc host. 

Following the disco\cry that BracOll sp. \\,;15 relati\'ely abundant on the mainlam.l of British 
Columbia and :lbsellt on \'aneoll\'er Island :lnd th:ll C. oSlimili1 was more abundant where /Jracofl sp. 
was absent, colonies of the par:lsite were tr:msferred to Vancourer Island in 19+4, 1945 :llHl 1946. 
T he par:lsite became estahlished there but occurs in relati\'ely Slll:lll numbers. 

Ill/hrocylllS sp., Tl"irh fJIIlIIllIs fnsria(lIs (' I'homs.) and Xf'J/OCl'f'P ;S p lI rtI i\ l:tyr (J lymenoptera : 
l'teromalidae) arc extcrnal IllTr:!] p:Hasites and were obt,tined fmlll England. Colonies of each spec ics 
were released in British Columhia in 19+9. It was btcr discovered, howc\'er, that III/brocy/lis sp. and 
T. fllscio/lls Were established before the imported colonies were released. There is no e\'idence th:u 
X. purll is established in Can:l(la. It is prescnt in the western Cnited States and presumably was 
:lccidentally int roduced with C. (lssimilil. 

T. /usda/lls is an imp0rl:uH :lnd effect;\'e par:lsite of C. II$lilllilis in Canada. It probably aecom
p:lnied its host when the [alter was :lcci{lcnlally introduced into ~orth America. The cffect il'cness 
of this par:tsitc is increased II hen wild host plants arc pn.'SCnt in the vicinit)' of culti\":!ted cruciferous 
seed crops. C. (lSlilllilis maturcs in the culti\,;!ted crops in J uly hut lan'ae arc present in the wild hosl 
plants unti l Octoher. T. /(lSri(l11l1 p:tsses the winter as an adult :lml most of lhe adults th:tt sun·j\·c 
the winter are those that emerged during September and October from C. fluimitis infesting the 
wild host plants (i\ Je Leot!, 1953). 

(+) Pea wec.v il- BrllclIIIS pisorllm L (\Iylabridac) 

B. pisorulII proddcs all ex:unple that illustr-.l1CS the diflieulty of determining the country of origin 
of:t pest insect. Trcllcrne (19 16) reported that in 19 15 there was no e\'idence of JJ. piIOrlllll est:tblish
ment in British Columbia. This statemcnt was prompted by the fact that a recem consignment of 
secd pe:ls from Ontario to Vancouver had e\"idemly been infested though no li ving weevi[s were 
discovered. In 192 1 Lyne (1921) reported the fllrnigatioll of large CJll:tntities of pcas from the Orient 
infestc(\ with B. pisorulll. III the ll:une year Trehcrlle (192 1) report ed : " T he most noteworthy economic 
insects disco\"ered this year wcre the pea-weel il at Pemicton and Summerland, reported 10 me by 
the Provincial Field Inspecwrs ... " It is evident thatll. pisorlll/l could have originated in Ilritish 
Columbia from Europe through Ontario or direct from the Orient. 

B. pisorrllll has one gencr:llioll per year and ovcrwintcrs as an adult. T he females place a singlc 
egg on the growi ng pods and the br\":te enter thc immature see(lleaving little or no cvidence of their 
presence. The)' complete their de\'c!opmcnt in the pea seed :lI1d many a(lul ts remain in the sced 
until the fol\o\\"in~ spring:. 

Triaspil liJoracica (Cmt.) ( Il ymenoptera: Ilraeonidae) is:1II egg: parasitc obtained from Europe 
through the United States. It \\as propag:llcd at IJclle"illc anc! colonies of 3,76+ and 470 adults were 
released in British Columbia :lnd Ontario, respectively, in 19-12, 'I'. t/wracira oviposits in the egg 
but de\'c1ops in the lan'a of the hOSL The St:lge in which it passes the winter is not known but it is 
assumed to be in a host other than R pisortllll. [t did not become established in C:mad:l or in the 
United States where a milch more extcnsil'e rcle:lse programmc was conducted (Clauscn, 1956) , 

(5) RoO! 1ll:l~~ot s-//)'lrm)'fI spp. (AllIhomyiidae) 

Root maggots arc bclie\'c{l to be of European origin bllt ha\'e been important pests of cruciferae 
in Canada for many years. The chief pest species arc ")"/,.111)"" brassicae ( Bouche), 11. jlomlis (1-":111.), 
II. plillli/Hllpis (Stein.), and II. d/icrllra (Rond.) (Wishart, 1(57). The gcogntphical distributions of 
these speciL"s were described hy Brooks (1951 ). II. flomlil has one generation per year and the other 
three species usually have multiple generations, Allthc spccies o\'erwilllcr in pup:lria in the prepup:l] 
stage. The only cxception to titis is in the warmer coastal :l reas where the)' somet imes pass the winter 
in the immatu re lan'al stage. 
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Wishart (1957) and Wishart et al. (1957) investigated the parasites of Hylemya spp. in Canada 
and abroad. The following species were introduced from Europe: Aleocllara bili"eata Gyll. and A. 
bipustulata (L.) (Coleoptera: Staphylinidae), and the Hymenoptera Apllaereta sp. (Braconidae), 
Pllygadeuo" trichops (Thoms.) (Ichneumonidae) and Trybliographa rapae (Westw.) (Cynipidae). 

The staphylinid parasites, A. bilineata and A. bipustulata attack Hylemya spp. after they have 
formed their puparia. Eggs are laid in the vicinity of the host and the first instar larvae locate the host, 
make an entrance hole and, after entering the puparium, they seal the hole and complete their develop
ment as external parasites on the host. They have several generations per year and pass the winter 
as a first stage larva in the puparium of the host. A. bilineata is the most widely distributed in Canada 
and its preferred host is H. hrassicae. 

The Aphaereta was not determined to species but is similar to A. pa/lipes (Say), a species in 
Canada that prefers the onion maggot, Hylemya anliqua (Meig.). The life history and behaviour 
of this species was described by Salkeld (1959). 

T. rapae and P. tricllops are internal parasites of Hylemya larvae, and emerge from the host 
puparia. The former is more abundant and widely distributed than the latter in Canada and Europe. 
Its life history and habits were described by Wishart and Monteith (1954). Both species hibernate 
as mature larvae in host puparia. 

Aphaerela sp. was obtained in Japan but all other species of Hylemya parasites released in Canada 
were obtained in Europe. Because of unrecognized synonymy, all species other than P. IriC/lps were 
introduced before it was known that the same species occur in Canada (Wishart el al., 1957). P. Irichops, 
one of the least important species in Europe, and one that evidently does not occur in Canada, was 
available for release in only small numbers and there is no evidence that it has become established. 

(6) Carrot rust fly-~sila rosae (F.) (Psilidae) 

P. rosae, though of European origin, has been widely distributed in Canada for more than 75 
years. It has two. generations per year and ovenvinters in the pupal stage. In the 1940's large, des
tructive populations developed in the Holland Marsh area in Ontario and the lower Fraser Valley in 
British Columbia and a biological control project was initiated. Two specics of parasites wcre obtained 
from England and released in relatively large numbers. 

Dacllusa gracilis (Nees) (Hymenoptera: Braconidae) is an important parasite of P. rosae in 
England where, according to Wright et al. (1947) "it passes through two complete generations in a 
year, coinciding with the two generations of its host. The winter is spent in the larval or prepupal 
stages in larvae or pupa ria of the host. Growth appears to continue throughout the winter being 
arrested only when the soil is frozen or nearly so". 

Attempts to rear D. gracilis in the laboratory were unsuccessful but large numbers were reared 
from P. rosae puparia collected in England and large colonies were released in British Columbia in 
1949 to 1953; Ontario in 1949 to 1951; Prince Edward Island in 1953 and 1954; Quebec in 1954. 
Though all known conditions were favourable, there is no evidence that D. gracilis became established 
in any area in Canada where it was released. 

Loxotropa tritoma (Thoms.) (Hymenoptera: Diapriidae) is a pupal parasite of P. rosae, which 
according to Wright et al. (1947) has one generation pe.r year on the first generation of the host. 
It was reared without diapause and in large numbers at Belleville in host pupa ria in which diapause 
had been completed. Drosophila melallogaster Mg. was found to be a suitable host for mass rearing 
of the parasite (Maybee, 1956). Large numbers were released in British Columbia in 1949 to 1954; 
Ontario in 1949 to 1951; Prince Edward Island in 1953 and 1954, and Quebec in 1954. Conditions 
were favourable and adequate numbers, more than 140,000, were released but there is no evidence 
of establishment. Through cage releases it was determined that L. tritoma parasitized the host pupae 
and survived the winter in the Holland Marsh area of Ontario. From 140 host puparia, 70 of L. 
tritoma emerged the following spring (Maybee, 1954). No known reason why this species did not 
become established in Canada can be suggested. 
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(7) Pea m Ol h- !.(upryrrsia lIigric(//1(l (Steph.) (Olethrcutid:lc) 

I .. lIigricllIIll is believed to be of European origin but has bcen cstahlished in :-.Jorth Amcrica, 
including paris of Canada, for many years. The most SC\'ere infest:llions occurred in British Columbia 
after il reached that pro\'ince about 1933. Wishart ( 1947) st:J led Ihal from 1934 to 1945 it incre:lsed 
steadily and in the lalter year eighty per cent of the pods were infested. The pea moth h:ls olle genera
tion pcr year, eggs arc laid 011 flowers or de\'cloping I>ods and the I:lrvae penetrate to fced on the seeds. 
When the 1:lrvac arc m:ltllTe they emerge, spin a cocoon in the soil and pass the winter before pupating. 

AscQgas/er qlladrit/rll/(I/a Wesm. (Hymenoptera: Braconidae) was obtained in England and 
released in British Columbia, NO\'a Scoti:l, New Brunswick, Prince Edw:m l Island and Quebec. 
Its life history is well synehroni1.ed with that of thc hosts and no doubt this is an im1>Ortant faclO r 
contributing to its success. Another contributing f:lcto r is that it oviposi15 in thc exposed eggs of 
the host and the host larva carries the internal parasit e with it into the pea I>od :Hld eventually to the 
ground where it is protected in the matu re host larva through the winter. 

A. qlllldridl'lI/alll became established in all areas where it was relea~ed and is :111 important 
factor in the control of L. lIicriclIIlI/ in British Columbia. The population of the parasite is main tained 
on hosts that infest wild host pl:lll is. the mosl fa\'oured of which is a species of vetch, /licit/ al/glilli/vlia 
Reichard. In one sa mple of larvae of I .. I/igricrlllfl t:lkell from thi s host plant more tha n 60 per eent 
were parasiti zed (i\I cLeod, 1(54). 

C/yPtll Itllesitlllor Grav. (Hymenoptera: Ichneumonid:le) was obtained in England :Uld released 
in British Columbia, Nm'a Scotia, Prince Edward Island :lIId Quebec. T hough its life history is well 
synchroni1.ed with that of its host, il docs not parasiti1.c the host until the Ialler has entered the pod. 
T he par:lsite must therefore locate the host \:trva in a protected situation and either pierce the pod 
or as Cameron (1938) suggested, insert its ovipositor through the hole made by a host larva 10 insert 
its egg into the latter. C. /welilutoT h:tS one gener:ltiou per ye:1f and m'crwinters as a second instar 
larva in the host. G. Iwesif(l /or became t.'Stablished but is of minor importance as a control agent . 

HOToge1l1'1 sp., and Pr;stomeTlIS sp. (Hymenoptera: lehlleumonidac) were also obtained from 
England alld small numbers were released in British Columbia : 14 of the former in 1937 and 21 in 
1939 and 5 of the !alter in 1938. These species were obt:lined incidental to the collection of A. 
qllat/ril/el/taill and G. Illll'sif(ltoT. They were not determined to species nor wcre life history d:lla 
obtaincd, There is no evidence that either species became cstablished. 

(8) European co rn horer- OIITim'lI (= PYNlIIsia) III/bi/alis (II bn.) (Pyralidae) 

O. IIl/bi/alis was di scovered in Ontario in 1920 (i\ leLaine, 1922) where an area of 2,780 S(luare 
miles was found to be infested. The following year the area incre:lscd 10 7,700 square miles. At that 
timc, and until approximatel y 1940 the borer was primarily unh'oltinc though Crnwford and Spencer 
(1922) obtainecl e\'idencc of a muhivoltine st rain in 1921. Since 1940 there has been an important 
increase in the Illultivoltinc strnin in Ontario, Quebec, :tnd i\ l:tnitoba but in the latter province the 
univoltinc str:tin seems to have bccome dontill:ml. Sel'cra l theories have heell suggt.'Sted to explain 
this changc ill the life hislOry of O. III/bi/l//ll (Wishart , 19+7((; ;\Iutchmor, 1959) but rega rdless of 
re:lsons for the ehallge. it has resu lted in O. /I/lbi/alis becoming :1 more serioliS pest of corn in C:ISlcrn 
Canada through the increase in population that occurs in :I ntulti \'oltine st rain. The effect of this on 
biologica l control agents is potenti:llly good. This opinion is sUPl>orted by e\' idenee from the Uni ted 
Statt.'S and some recent evidence in south-western Ontario. 

Though both the United States and Canad:1 instituted major biologic.11 control programmes 
which resu lted in 2+ species of parasit(.'S being introduced into the United States (Clausen, 1956) 
and 20 into Canada, the United States was much more successful in establishing se\'eral species. 
The Canadian attempts were largely unsucct.'SSful ulllil. coi ncidclII with the de\'clopmelll of the 
multi\'ohine strain, three specit."S of introduced parasites, Lytlrll(( gristscc1/s R. D. , IloTogmu pllflctor;IIS 
(Rom.) and Sympil'sis t:iridl/ftl (Thoms.), became established, the first two of which seem to be 
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increasing in abundance and importance. The fact that these three species became established first 
in the predominantly multivoltine populations of the host in the United States may be significant. 

The 20 species of parasites released in Canada consisted of 13 Hymenoptera and seven Diptera. 
Six species of Braconidae, six of Ichneumonidae and one of Eulophidae were represented in the 
Hymenoptera. All species of Diptera were Tachinidae. The braconid species were Apanteles thompsoni 
Lyle, Chelonus annuli pes 'Vesm., C. texallUS Cress., Macrocetltrus gifuensis Ashm., Bracon brevicornis 
Wesm., Microgaster tibialis Nees. The ichneumonids were Campoplex alhae (Ell. and Sacht.) 
(=Eulimnaria alkae) , Trathala (=Cremastus) Jlavo-orbitalis (Cameron), Exeristes roborator (Fab.), 
Horogetles pUllctorius (Rom.) (=blareolata punctoria), Melaniclrneumoll mucrOllatus (Provancher), 
Phaeogenes nigridem Wesm. The eulophid species was Sympiesis viridula (Thoms.) (=Eu/ophus 
viridulus). The Tachinidae were Eumea (=Aplomya) caesar (Ald.), Lydella grisescetlS R.D., Nemorilla 
Jloralis (Fall.), Nemorilla maculQSa (Meig.), Phorocera erecta Coq., Eumea (=Zenillia) mitis (Meig.), 
Zetlil!ia rosea1lae (B. & B.). 

Ten of the imported species were obtained from Europe: A. thompsolli, C. alhae, C. annuli pes, 
E. roborator, B. brevicornis, M. tibialis, P. nigridens, S. viridula, E. mitis and Z. roseanae, and of these 
only S. viridula is known to be established in Ontario (Wishart, 1943). Many specimens of C. annulipes 
were recovered during, the period when colonies were being released but there is no evidence of 
permanent establishment of this species. 

Four of the imported species were obtained in the Orient, notably from Japan, Korea and 
Manchuria. They were: T. Jlavo-orbitalis, N. Jloralis, N. maculosa and P. erecta. None became 
established. 

Three species were obtained from both Europe and the Orient: H. punctorius, L. grisescem and 
M. gifuensis. They became established initially but M. gifuensis did not persist. H. pUllctorius is now 
becoming sufficiently abundant to be a control factor in certain areas in southern Ontario. The 
source of the established parasites, whether European or Oriental, is not known because colonies 
from both sources were released in areas where the parasites became established. 

Two of the parasite species are indigenous to Canada. E. caesar was obtained in Ontario where 
it attacks the European corn borer and other lepidopterous hosts. Wishart (1945) commented on this 
parasite: "The degree of attack varies greatly from year to year and does not appear to bear any 
relationship to the rise or fall of the host population". A small colony of 146 adults was released in 
New Brunswick in 1946 but there is no evidence that it became established. C. texallUS was obtained 
in Alberta from the sugar-beet webworm Loxostege sticticalis (L.) but the single colony of 80 adults 
released in Ontario in 1948 failed to become established on O. nubilalis. 

M. mucronatus was obtained in the eastern United States where it is occasionally reared from 
O. nubi/alis. It was propagated at Belleville and colonies were released in Ontario in 1948. It was 
found that though 1ll. mucronatus will attack O. nubila/is in the laboratory, it does so with such a degree 
of reluctance that it must be assumed that the attack in the field occurs only in the absence of more 
desirable hosts (Wishart, 1948). 

In the 27 years during which this project was active, more than 4,900,000 parasites were released 
in Nova Scotia, New Brunswick, Quebec, Ontario and Manitoba. The numbers of each species 
ranged from 3,873,000 for B. brevicornis, a species for which mass rearing techniques were developed, 
to 22 for N. Jloralis which was released directly from material received from Japan. There was also 
a wide range in the life histories and habits of the species released. 

The three tachinid species from the Orient and one from Europe were import,ed in relatively 
small numbers and little is known about their life histories and habits. The remaining three species 
whose life histories and habits were investigated were E. caesar, L. grisescens and Z. roseanae. E. caesar 
lays micro-type eggs that are ingested by the host. The first instar larvae migrate to the adductor 
muscles of the mandibles where they pass the winter. The species has one or two generations per 
year. L. grisescens and Z. roseanae larviposit on foliage and enter the body of the host through the 
cuticle. The first stage larvae of L. grisescem attach themselves to one of the main lateral trunks of 
the host's tracheal system, usually in the tuft of trachea opposite a spiracle: The larvae of Z. roseanae 
do not attach themselves to the tracheal system of the host until they are in the second instar. Both 
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specil'S hare Olle or two );cller:ltions pcr year and pass the winter as immature lan'ae in thc host 
larvae (Thompson and I'nker, 1928), 

T he life hiSlOri t:s and habits of lhe six braconid parasites also va ried considerably. A . IIwmpso1li 
is an intermll polyembryonic p:lrasite that reproduces asex ually. It is belicved to have two gcnerations 
per ycar and p:lsst'S the winter in the second instar in the host la rvae. C. "mll/lipts oviposits in the egg 
and develops in the Ian ':, of the host. It has one generation per year and passes (he winter in the fi rst 
lan'al instar: C. I I'.WIIIIIS is bclic\'ed to ha\'c a similar life history but, unlike C. mll/lllipes, reproduces 
asexually, /\1. Kiflll'lISis is :111 internal polyembryonic par:lsite but, unlike A. Ihompsol/i, reproduces 
bisexually :lIld p :ISSCS the wimer in the egg stage in the host; the European slrai n has one generation 
per ye:lr :lIld the Oriental strain two or more. 

R hrevicorll is is an ex ternal lan'al parasite. It has seveml gelll.:r.ltiolls per year and is Ix:licved 
to require one or more :l lternalc hosts. It passes the winter as a mature Ian';! in a cocoon. /\1. libialis 
is an internal larval parasite. It is believed to ha\'e one generation per ye:tr in northern Europe and 
twO generations in the south. It emerges from the fifth inst:lr host /an':le, spins a cocoon and passes 
the winter in the prepupal sl:lge. 

The six l'O pecic::s of idmeumonid parasites reproduce biscx ually. II. PIiI/Clorita , the only species 
of al1 the ichneu monids or br.lconids to bccome cstablished, h:ls one or more gencrations per year 
depending on weather conditions but not necessa ri ly on the numbcr of generations of Ihe host. 
Eggs arc deposited in the host ian':tc and it de\'c\ops as :tn internal laf\'al par:tsite. It passcs the wi nter 
as a first stage I:tr \':l in the host. C. (llIwe :tnd T. jf(lf}o-orbil(llis :Ire intcrnal l:tr\'ul p:trasites. [:lch has 
two or more generations per ye:lr. T he former passes the wint er as a mature larva in a cocoon :lI1d 
the I:tner is bc1ie\'ed \() pass the winter al'O an immature \an'a in the host. E. rOhorn lor is an external 
parasite of O. III/hi/alis and other lepidopterous lar\'ae. It has one or more gencrations per year and 
passes the winter as a mat ure la rva in a cocoon att ached to the substratc. ill. IIIl1crQl/lIllIS and P. 
lI igridflls arc pupal par.tsites and O\·erwi nter as adults. O. III/hi/(llis is not the primary host of Ill. 
/ll/IerOI/(/ /IIS, and it is one of sC\'er:ll lepidopterolls hosts o f P . lIiXri(/f' IIS. Hoth spccies arc handicapped 
because of short o\·ipositors. 

S. 1:iri r!IIIf1. (he only reprc:scntati\'e o f the Eulophidae, is a grcgarious extcrnal parasitc of the 
last three lan'al instafll of O. IIlIbilalis. It has two or more gener.u ions pt r year and o\'crwintcTll in 
thc pup:ll stage. T he development of a two gelleration strain of the corn borer in Canada is advan
tageous to th is species. 

(9) T om a to hOl' lI wol'lll - Ph/f'getJwl//ills qllillqllt lllaCll lfllllS (I law.) (Sphingidae) 

P. qlliuQIlCl/1l1rulfl f llS is bclic\'ed to bc native to North and South America, It has one generation 
per ye:l r in CamHla and ol'erwinters as a pupa in the soil. Though it frC(luelllly causes serious injury 
10 tomatoes, it has :I nllmber of parasites of which the braconid , I Jprllllrlu rOllgregfll lls (Say), is the 
most import ant. Nn serinlls attempt was made to institu te a pmgr:Hll1l1C fo r the biological control of 
P. fjuiUf/ llr l/U/,.,,/a/lIs. 

Compsillira COllrilllll/l(1 i\ lcig. (Diptera : 'I'ach illidae), aIL internal lar\'al parasite, was originally 
introduced into Can:lda du ring the period 19 12 to 1915. Cnlonics were obtained from the United 
States and released in NOl'a Scotia and New Brunswick against the brown-Tail moth, Nygmia 
p/tncorr/wca (Dono\·.). In 1938 and 1939 il was reared from col/ections of satin moth, Slilp llo/il/ 
salicis ( I..), from NO\'a Scotia and ~ew Brunswick and released :lg:linst the tomato hornworm in 
Ontario. Additiunal colonies were released in 1941 and 1942 {rOm m:llcrial obtained in the castern 
United States and Quebec. Therc is no evidence that C. rOllrillllfl/(l became establisllcd on P. 

quillqllcmtlcII1(l i llS following the rclease of colonics in 1938, 1939, 194 1 and 1942. Ho\\'c\'er, it was 
reco\'cred in 19.f\ from I lien's mpae (L.) in thc area where the colonies were released. 

JI \,;\ tEXOJ'TEJt.\ 

( 10) Whcat s tcm sawfl y- Ccphlls dllCllls :--:lort. (Cephidae) 

C. dllrills is Ix:lic\'ell to be nati\'e 10 wcstern North America and is most impoTl:l ll t :IS :1 pest 
of wheat in the plains :lrc:ls of the United Slates and C;lIIada. It attacks a number of wild grasses 
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as well as wheat and barley. It has one generation per year and overwinters as a mature larva in the 
stems or stubble near the surface of the ground. Eggs are deposited in the stem of the host plant. 

Collyria calcitrator (Grav.) (Hymenoptera: Ichneumonidae) was obtained in England from the 
European wheat stem sawfly, Cephus pygmaeus (L.) (Salt, 1931). It oviposits in the egg of the host, 
one of the relatively few ichneumonids with this habit, and develops in the host larva. It has one 
generation per year and passes the winter as a mature larva in the hibernating host larva. Approxi
mately 450,000 specimens of C. colcitrolor were released in Saskatchewan and Alberta from 1930 
to 1938. Recoveries were made during the years of release but the species did not become established. 

Pediobius (=Pleurotropis) beneficlls (Gahan) (Hymenoptem: Eulophidae) was also obtained 
from England from C. pygmaelu. It is an internal parasite and overwinters as a naked larva in the host 
cocoon. Almost 120,000 P. beneficlIs were released in Saskatchewan and Alberta but the species did 
not become established. 

Helerospilus ceplti Rohwer (Hymenoptera: Braconidae) was obtained in the eastern United 
States from C. pygmoeus. This species, an external larval parasite, was released in Alberta in 1937 
(1,515 adults) but did not become established. 

(II) European wheat stem sawfly-Cephus pygmoeus (L.) (Cephidae) 

C. pygmaeus, though believed to be of European origin, has been in eastern Canada and eastern 
United States since 1887 (Smith, 1948). Its life history and habits are similar to those of C. cinclus 
except that it tends to restrict its attack to wheat and is seldom found in other host plants. The 
distributions of the two species, however, are quite different. Ainslie (1920) gave the distribution of 
C. cinclus as west or" the l\Iississippi River and C. pygmoells as east of the Mississippi. 

C. calcitrator, P. benefials, Brocon terebello Wesm. (Hymenoptem: Braconidae) and Norbantls 
scobricllius (Nees) (Hymenoptera: Pteromalidae) were obtained in England from C. pygmaeus and 
released in Ontario: C. eolcitrotor in 1937, 1939 and 1940, B. tercbello and N. seabriculus in 1939 and 
1940, and P. bencficus in 1940. C. colcitrotor is an egg-larval parasite, B. terebello an external larval 
parasite, and N. scabriculus and P. beneficlls are internal larval parasites. 

C. colcitrator became established in all areas where it was released and is an important agent in 
the biological control of C. pygmaeus in Ontario. There is no evidence that B. terebella or N. scabriculus 
are established but little effort has been made to determine the status of either species. Neither species 
is an important control agent in England. P. beneficus is present and widely distributed, but not neces
sarily from the colonies that were introduced from England and released in 1939 and 1940 as it was 
subsequently discovered that the species was established in Ontario before the imported colonies 
were released. 

It could be assumed that because P. beneficus was widely distributed and relatively abundant on 
C. pygmaells in eastern Canada the introduction of C. calcitrator would result in competition to the 
disadvantage of both species. Inyestigation has shown that C. calcitrator has become the dominant 
species but P. beneficus has continued to be a significant control factor (Smith, 1948). This confirms 
an opinion expressed by Salt (1931), following an investigation of these parasites in England. 

FORAGE PESTS 

The first attempt to control a fomge pest was initiated in 1952 with the introduction of parasites 
of the sweetclover weevil from France. An attempt to control a second forage pest, the a\f;\lfa weevil, 
was started in 1958. 

COLEOPTERA 

(12) Alfalfa weevil-Hypero postica (Gyl!.) (Curculionidae) 

H. postiea, though established in the United States for more than 50 years, was not discovered 
in Canada until 1954 (Hobbs et 01., 1959). It has spread into south-eastern Alberta from Montana 
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and II':IS accompanied by an important ichncu monid larval parasite Hu/hyp/l'c/t'S cllrcrlliollis (Thom.). 
T his p:lrtlsite W:IS one of several specics illlroduced from Italy to UI:lh by thc Un ited St:ltcs Dep:lrt
ment of Agriculture in 1911. The weevil popul:ltion incre:lscd rapidly in south-eastern Alberta :lnd, 
because there was not a comparable increase in the popul:llion of /1. cllrrllliol/il, a p:lrasilC of the 
adult wec\·ils was introduced from northern Europe. 

Prrilitlll ruli(,ll (Nees) (Hymenoptera: I3raconidae) was obtain('d in soulhern Sweden where 
its most abund:lIlt host is Siloll(t liT/Mtu L. Adult s of fl. poJtlm were collecled , parasitized in the 
bbor!uory and 2.000 of the par:lsitized weevils were released in Alherta in 1958. It is not yet known 
whether the par-Isite is t.'Slablished. It is an internal parasi te of adu lt wee\·ils, has one generation per 
year, :lIId passes the winter in the fi rst lan·al instar. 

( 13) Swcc lcJovc r wccv il-Sitol/o cylim/ricol/is Fahr. (Curculionidae) 

S . cylilldrieolfis W:I!; first collected in Canada in 192.J. at J-Iemmingford. Quebec. ami in the 
United States in 1933 in Vermont (Bird , 1(47). It spread westward and was abund:lIlt in Ontario in 
1935, i\l:mitoba in 1939. Saskatchcwan in 1940 and Alberta in 1943. It has one ge neration a year 
and p:tsses the winter:l~ an adult. Because of the eX tensive acre:lge of sweeleluvcr grown in l\ lanitoba 
and thc serious injury to Ihi ~ crop. par:lsites werc ohtained from Prance and first rele:lscll in 1952. 

Syll/oll/ogmtt'r exigrw (l\'lcig.) (Diplcrol : Tachinidae) and "'i(roctol/IIS oelliiopr (~ees) (Hymenop
tera: Braconidac) arc imernal p:lr:1sites of :1dult weevi ls, they have one gener!Hioll per year, and pass 
the winter in the lan'al sl:lge in t he host. Bnth species were colonized in Manitoba. Sixty-five specimens 
of S. t.\·,guo werc released in 1952 and II in 1953, and i l 9 of M. (/ I'lliiops ill 1952,983 in 1953 and 
32i in 1954. 

When S. ('xlg rta and M . ui'/liio/lJ failed to become established the sea rch for pamsites was extended 
to Sweden, a more nOrlherly, colder area. T\\·o species were obtained in large enough numbers to 
prol·ide colonies for relelse when hosts p:1r.1sitized in the i:lbor:ltory rather than adult parasites 
were shipped to the fiel d. 

Pl'r;"'!IIS nt/illis Nees <II ymenoptcra: Hr.lcollid:le) and PYlastohls la/mtlls ~ees ( Hymenoptera: 
Braconidae) Ilere colonized in :\ I:mitoba. Because they were released so recently it is not known 
whether they arc established but a few specilllcns of P.lako/lts were recOI·ered from the summer 
gcneration of S. ('.ylim/ricol/is in 1959, thus indicating that th is par.lsite sun·h·cd the winter of 1958-59 
in i\lanitoba. 110lh species arc internal parasites of adult weevils, han: one genemtion per year and 
pass the winter in the lan·:11 stage in the host. During 1958,5 ,000 hosts parasitized by P. flllilllS and 
18,200 pamsitized by P.lalelllllS werc released in l\lanitoba. 

FRUIT TREE AND ORNAMENTA L PEST S 

Relatively few attempt s hal·e been made to control fruit tree pests in Canada with biotic agents, 
part ly hecause thcre :Ire not many economically important species of tree fruit s grown in Canada and 
partly because the tolcrance of insect injury to commerci:ll fruit is low. For example. apple is grown 
more extensively tlmn any other fruit and insect injury reduces its fruit to the lowest gmde by govern
ment rcgulation. The most importaut insect an:lcking apples, the codling moth. C flrpompltl pOlI/oliello 
( L.), i ~ dillieult to control adeq uately wi th biolie agents !Ind so a continuous chemiC:11 control pro
gramme is nccessary. Pests that do not attack the fruit can be toler-ned at a higher population level 
and arc more amenable to biological control. !-lowc\'er, biotic agents used to control them arc injured 
by chemicals used to control the frui l pCSIS. T hus the usc of biotic agent s fo r control of these pests 
is complicated. Yet, results of aHempts to control fru it trec peStS show thaI considerable success has 
been and C:1II be :lchie\·ed, particularly with pests that do not aH:lck the fruil and the populations 
of which ean be tolerated at a relatively high level. Much greater hcnefit cou ld be derived from the 
usc of biotic ugcllts in the control of fruit tfce pests by the usc of select h·e insecticides and the 
development of a modified spray progmlllme (Pickett, 1(59). 
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ACARINA 

(14) European red mite-Panonychus ulmi (Koch) (Tetranychidae) 
P. ulm; has been present in Canada for many years but did not become an important fruit pest 

until DDT was used extensively after 1945. In 1949 a colony of 14 adults of Adalia bipunctata (L.) 
(Coleoptera: Coccinellidae) was released in Ontario, and 73 adult Stethorus punctillum (Wse.) 
(Coleoptera: Coccinellidae) in Nova Scotia. They were obtained from Switzerland during a period 
when large numbers of miscellaneous species of parasites and predators were being shipped to Canada. 
Though both predators were prescnt in Canada, the colonies were released in fruit orchards in Ontario 
and Nova Scotia. Other predators were received from Switzerland including several species of 
Coccinellidae, Pentatomidae, Neuroptera, Reduviidae, Miridae, Lygaeidae and Dermaptera but 
because nothing was known about their habits none of them were released. 

HOMOPTERA 

(15) Woolly apple aphid-Eriosoma lanigerum (Hausm.) (Aphididae) 

E. lanigerum is a native of North America that has become a pest in most apple growing areas 
in the world. Its attacks result in malformed trees and smutted fruit but more important is the fact 
that its feeding is associated with the development of the serious fungus, perennial canker. The 
fungal organism develops only in tissue that has been fed upon by woolly aphids. 

E. lanigerum has a complicated life history. The winter eggs are deposited on elm or other 
secondary host plants and two generations are usually passed on the winter host. The third generation 
becomes winged and migrates to apple trees where three or more generations are passed before the 
winged, oviparous, generation migrates in the fall to oviposit on the overwintering host plant. 

Aphelinus mali (Hald.) (Hymenoptera: Eulophidae) is the most important parasite of E.lanigerum. 
It has been introduced into the apple-growing areas of 50 countries or geographic areas during the 
past 30 years and is known to be established in more than 40 of these countries with varying degrees 
of success in control of the pest (Clausen, 1956). It is an internal parasite of immature and mature 
E. la1ligerum and passes the winter as a mature larva in the mummified and blackened shell of the 
host. A colony of 1000 was obtained in Ontario and released in the coastal area of British Columbia 
in 1921. In 1929 a colony of 516 from the same source was released in the interior fruit belt of British 
Columbia. They became established in both areas. Reports on the establishment and distribution of 
A. mali were given by Venables (1931, 1937). 

Following the establishment of A. mali, the aphid became of minor importance and remained 
so until 1952 when there was a marked increase in the population. It was thought at that time that 
DDT was innocuous to the aphid but toxic to the parasite. However, the aphid population dropped 
in 1953 and has since remained below the economic level. Dr. D. P. Pielou (illlitt.) reported that the 
efficiency of the parasite docs not seem to be affected by the standard spray application for codling 
moth (12 lb. per acre of 50% DDT on mature trees). 

(16) Apple mealybug-Phellacoccus aceris (Sign.) (Coccidae) 

P. acert's is of European origin and was first reported in Canada by Gilliatt (1935). It has one 
generation per year and passes the winter protected by small white cocoons in bark crevices, the males 
in the pupal stage and the females as partly grown larvae. They complete their development in the 
spring, mate and deposit 200 to 500 eggs in a conspicuous mass surrounded by white, waxy filaments. 
The larvae migrate to the undersides of the leaves and feed until they migrate to their winter quarters. 

Allotropa utilis Mues. (Hymenoptera: Platygasteridae) was described by Muesebeck in 1939 
from specimens obtained in Nova Scotia. It is not known where the species originated. Following 
evidence of its value as a control agent in Nova Scotia, and because it appeared to be absent from 
infestations of P. aceris in British Columbia, colonies were released in the latter province in 1938 to 
1943. The numbers released in these years respectively were 2,080, 44, 447, 21, 358 and 3,652. 
Additional releases were made in 1944, 1945 and 1948 but material for these releases 'was obtained in 
the earlier release areas where establishment had occurred. 
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A. Illi{i1 is an crfecti\'e control agent of the apple mealybug in British Colu mbia. An important 
f:lctor that contribntes to its effectiveness is its ability to su rvive sprays of dormall t oil lime-sulphur 
whereas many of the mealybugs arc killed by this treatment. The parasite ovcrwintcrs as :I mature 
lan'a or pupa in the mummified shell of the host and is thus protected from thc chemic:l ls. Another 
factor Ihal probably contributes 10 its success is Ihat the host is parasitized in the lan'al stage while it 
is exposed and clJlnparntivciy sessi le on the undersides of the leaves. After parasiti1.:ltion the hosts 
mo\'c to protected ",illter qU!lrters :Uld of necessity mllst take their contained parasites with them. 

(17) Com s tock rnea lybuQ.- P1eIu/ococcll1 COllulruhi (I<uw.) (Coccidac) 

1'. cOllu/ocki is presumed to be of Oriental origin. It became a pest in the eastern united States 
during the 1930's and by 19-+5 had spread into the Niagara Peninsula of Ontario \\'here it was found 
on catalpa and other <Ieciduous trees. An extensi\'e parasite introduction progrnmme from Japan 
was initiated by the Uni ted States in 1939 and continued through 19-+ 1 (Clausen, 1956). Fi\'e species 
of parasites were imported and coloni1.ed and 111'0 of them became well established. 

AllotroJW b,/rrtl/i i\lues. (Hymenoptera: Plal),gasteridac) and PUlldaphyc/ls n/ali/ll11 Gahan 
(Hymenoptern: Encyrtidae) were the two species thai became established in the United States. Both 
arc internal par:lsites :1I1d pass the winter in the mummified remains of the host. Colonies totalling 
3,533 adult!> of A. l}/j/'rrlli were obtained in the Un ited States and released ill the Niagar:1 I'cni nsu]a of 
Ontario in 11)·1(;. Colonies totalling 1 .... 90 and 3,040 of P. /l/fI/i1ll1S were released in the salllc aTl:a in 
1946 and [9-+7 rcspceti\'ely. T herc W:IS some cvidence of initial cst:lblishment but because P. cOlll1tocki 
did not become the pest that \\'as anticipated the biological control attempt was dropped :md no 
information is a\'llibble concerning the status of lhe parasites. 

( 18) Soft sca le- CowlS hesperidlllll (L.) (Coccidae) 

C. ltesperidlllli is of European origin but is now common in all tropical and subtropical regions of 
the world :lIld in greenhouses in cooler regions. In North Ameri ca, it is common on ornamclllal and 
citrus trees in sollth-western Uni ted States. In C:mada, it was reported by Andison (1940) on English 
holly (lit .\' aqltllulillll1 L.), sweet bay (Lm/rlls sp.), and a species of h'y (lledrra Sp.) :11 Victoria. 11ritish 
Columbia. 

Althougll chemiC:lls give satisfactory control in commercial pi:lntatiolls, the possibility of parasites 
reducing the popu lation of sc:Lies su t\'i\'ing on orn:ullenlal and wild stock \\':lS investigated by i\ I r. A. B. 
Bai rd. Small numhers of two parasites, Aphyt'lH s/(II/Iryi (Comp.) and COCCOpllfl.f.J"S SWirl/uris (Dalm.), 
were obtained from Cali fornia and released at Victoria in 19-+2. 

ApIJYC/ls s/ulllcyi (Comp.) (1-1 Ylllenoptera: Eneyrtidae) is Jl;lIh'e to South Africa (Compcre, 1939) 
and was a successful parasite of C. hcrprridlllll in California (Clausell, 1956). It is an internal parasite 
and can be either solitary or greg<trious. The 40 specimens released in Victoria in 19-+2 were obtained 
in California. There is no e\'idence of establishment. 

CouQplmgll1 SCllttl/ar;s (Dalm.) (Hymenoptcra: Eulophidac) is cosmopolitan and has been 
collected in Europe. South Africa, AuSlralia and North America. In 1937 it was reported 10 be the 
mOSt important p:tr.lsi te of C. huperir!1I111 in C:tlifornia (Cendana, 1937). Eggs arc deposited in the 
host and, though many eggs may be laid in a hOSI, not more than four dcvelop to the adult stage. 
Colonies totalling 139 specimens werc obtained in California and released at Victoria in 19-+2. No 
rccO\'cries were llIade in the release area but the p:mlsile was reared ncar Summer\;U1d, in the intcrior 
of British Columhia, from :lIlothcr species of scale, I',,!tlil/(/fi(/ sp. (Pro\'erbs, 1(57). The origin of 
C. sClilellaris ill the interior of British Columbia is not known. 

(19) Oysters hell scale- Lepidomphu 111m; (L.) (Coccidae) 

L. I1llI1i is probably of European origin but is now world-wide in distribution (G riswold, 1925) 
as a pest of fruit trees. A wide "ariet)' of trecs and shrubs arc attacked (Treherne, 1(18). Branch or 
evcn tree mortality of such species as ash, poplar and maple can result from hea\'y infestations (parr, 
1940). It is believed to havc been introduced into British Columbia from Ontario on nursery stock 



(Cunningham, 1911). There are two important natural control agents in eastern Canada, a chalcid, 
Aphelinus mytilaspidis LeB., and a predacious mite, Hemisarcoptes malus (Shimer) (Pickett, 1949). The 
former species evidently accompanied its host and became established concurrently with it. Tothill 
(1918) failed to find H. maillS in British Columbia and arranged for its introduction. 

Hemisarcoptes malus (Shimer) (Acarina: Canestriniidae) attacks all stages of the oystershell scale, 
including the eggs, and passes the winter in the more advanced immature stages. There are believed 
to be two or more generations a year in Canada .. In 1917 four colonies each of more than 1,000 indivi
duals were obtained in New Brunswick and released at Agassiz, Mission, Royal Oak and Vernon. 
Following its establishment mite-infested material was tranferred on numerous occasions to other 
fruit-growing areas of southern British Columbia where L. IIlmi was troublesome. The initial introduc
tions and later recolonizations were reported as quite successful (Baird, 1939). 

An outbreak of L. 111m; in an isolated area near Trail, B.C., prompted further introductions of 
H. maillS from Ontario in 1952 and 1953. Neilson (1957) described the mite as moderately effective in 
reducing the L. 111m; populations in that area. 

D1PTERA 

(20) Holly leaf miner-Phytomyza ilids (Curt.) (Agromyzidae) 

The English or European holly, IIex aqllijolillm L., was introduced into south-western British 
Columbia for ornamental and commercial purposes. Unfortunately, one of its pests, P. ilicis, was also 
introduced (Downes, 1931). Conditions were favourable for P. ;licis in British Columbia and it 
rapidly became a serious pest. Downes (1931) investigated it and reported that over 75 per cent of the 
leaves were usually attacked, resulting in the foliage being of little value on the commercial market. 

The Farnham House Laboratory (now Commonwealth Institute of Biological Control) was 
asked in 1935 to study the parasite complex in England and to provide suitable material for release in 
British Columbia. Cameron (1939) published on his studies of the biology of P. ilicis and on nine 
species of parasites. Five of these species were shipped to Belleville between 1936 and 1939. The first 
releases were made in Victoria, but in 1939 all releases were in Vancouver. Accounts of the programme 
and an assessment of the results were published by Downes and Andison (1940) and McLeod (1954). 

Chrysocllar;s pllbicOTllis (Walk.) (=syma) (Hymenoptera: Eulophidae) a pupal parasite of P. 
ilicis, was rated as third in importance in England (Cameron, 1939). Parasitized holly leaf miner 
puparia were collected in England and shipped to Belleville for storage and eventual rearing to the 
adult stage. In 1936 to 1938 nearly 2,000 specimens were released in or ncar Victoria, and in 1939 
about 180 were released in Vancouver. There have been no recoveries in either area. 

Cyr/ogaster vlIlgaris Walk. (Hymenoptera: Pteromalidae), also a pupal parasite of P. ilicis, was 
rated as fourth in importance in England (Cameron, 1939). It passes the winter as an adult. Material 
was shipped to Belleville from England as parasitized host puparia. Releases were made in and near 
Victoria in 1937 and 1938 and totalled 2,227 specimens. In the following year 471 specimens were 
released at two locations in Vancouver. McLeod (1954) reported limited recoveries in the Vancouver 
area between 1949 and 1953. It is of interest that this parasite was also recorded at Vancouver from 
Phytomyza nigra Mg., the larva of which mines grasses. No recoveries of C. vlIlgaris were made from 
Victoria or Vancouver Island. 

Epilampsis (=Chrysocllaris) gemma (Walk.) (Hymenoptera: Eulophidae) was found to be the 
most important parasite of P. ilicis in England during the period of Cameron's (1939) investigation. 
Adults overwinter and oviposit in partly-grown larvae in early spring. Parasitized larvae were collected 
in England and reared at Belleville and large numbers of parasite adults were released in British 
Columbia between 1936 and 1939: more than 34,500 were released in Victoria in 1936 to 1938 and 
more than 11,000 in the Vancouver-Burnaby-Essendale area in 1939. 

E. gemma became established in and around Victoria. Downes and Andison (1940) reported 
that this parasite was well established in Victoria and causing a rather high degree of parasitism. 
Investigations in 1949 to 1953 showed that this species was responsible for more than 90 per cent of 
the parasitism of P. ilicis on Vancouver Island (McLeod, 1954). It did not become established in the 
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VanCOII\'cr arca of the British Columbia mainland, possibly because it ol'crwinters as an adult and 
cannot su n 'ive thc lower wintcr tcmperatures that occur on the m:.inland, 

Opills l"licis Nixon (ll ymenoptera: Braconidae) was discO\'ered in England by Cameron ( 1939), 
and described by Nixoll (1939). Ca meron (194 1) showcd it to be of mi nor importallce in England. 
T he pa rasitcs ovi posit in the early stage lan 'ae of the host and pass the winter as imm:Lture larvae. 
They complete their developmellt in the host pupae in .he spring. Parasitized puparia fo rwarded to 
Belle\'ille for rearing pro\·ided sm:'U numbers of adults for release in British Columbia in 193i to 

1939. At Victoria, 86 specimens were rde:lsed in 1937 and 33 in 1938 whereas on ly + males and 6 
females were rele:.sed in Vancouver in 1939. The releases in Victori:. wcrc within cages and , though 
no sun'iral was observed, fidd recol'eries were made in 1940 at ncarby point s. It was not recovered 
in Victoria in 19·f9 to 1953 . In (outrast, by 1949, O. ilicis was well est:lblished in the Va ncoul'er :lrca 
:lIld responsible for 80 to 90 per cent of the p:lrasi tism recorded (i\ IcLeod, 1954). 

Spllfgigastl'r Jlm.;icornis <\\'alk.) (Hymenoptera: Pteromalidae) is the most common and widely 
distributed pup:.1 p:lrasitc of P. iliris in Eng1:lnd (Ca meron, 1939). P:lr:tsitizc(\ puparia from England , 
reared at Belleville, produced ol'er i,OOO ;I(\ults in 1936 to 1939. T he majority of these (6,359) were 
released at Victoria in 1936 to 1938 and the remaindcr (825) in VancoU\'er in 1939. Cage studies 
(Downes and Andison, 1940) indic:ued survival:1\ Victoria, but fi eld recoveries were not matte unti l 
1949 when i\ lc l.eod (11)54) fou nd that S . j/llvicorllis was established, bu t not abundant, ill both 
Victorin and Vancou\·er. 

In summary, fou r of the five parasite species became established in one or other of the two 
regions in which they were rcle:.sed. Epilampsis gemm" became the dominant species in Victorin and 
Opius ilicis in Vancouver. :\Iodern chemical control methods have made it difiicult to evaluate the 
importance of the complex of int roduccd P. ilids parasites. Commercial plantations arc sprayed 
regularly for :1 I·:.riety of pests :llld th (.'SC tre:l\mcnts control 1-'. ilicis. The parasites, howevcr, 
undoubtedly cont ribute to the control of the pest on the many unsprayed ornament:ll planti ngs in 
British Columbia. 

I.EI' J DQI'Tf.ltA 

(2 1) Cod lin~ m oth- Carporapsf/ polI/ollrl/a (1..) (Olcthreutidae) 

C. polI/ouell" is the most destructi"e pest of apples in Canada and in most apple growing areas 
throughout the world. It h:ls one, two, or three generations per rear depending upon weather condi· 
tions. It p:lsses the winter:ls:1 In ri':' in a cocoon in b:lrk crevices or other protected pbces and during 
the sli mmer mo~t of the larval period is spell! deep in the frui t where it is protected fro m parasi tes. 
Because of this it is a widdy-held belief that there is little hope of controll ing C. POII/OIII'I/(1 by means of 
parasites. I lo\\e\'er, the success achieved Ilith ;"flrrOCf'lItrlIS flllcylit:lJr1IS Hohwer in cont rolling the 
Oriental fruit moth, a species of similar life-history and habits, before an effeCtil'e insecticide was 
a\'ai lablc and its continued success in conjunction with more effective insecticides in recent Yc;J.rs 
warrants an extensive se:lfch for a comparable parasite of C. pOlI/ollellll. I f an equally effectil'e parasite 
of C. polI/ollella could be found it would reduce m:lIerially the cost of control. 

J/scogarter mrpoCllpStlt' Vier. ( II ymenoptera: Ilraconidae), though taxonomically synonymous 
with Jlscogmtrr Ifl/llt/riliruttlttl Wesm" is biologically different. A. rm/WCtlpStlf', the fo rm that attacks 
C. pomOtlella, docs not normally parasitize the pea moth, LlISPt'Yfl'sitl mgrir(llw, and conl'ersely 
A. qUlUlridel/ltl lll docs 1101 lIormally par.l.siti r.c C. poII/olie/la. II. rarpocflpsue o\·iposi.s in the eggs of the 
host but docs not dcvelop until the host bn'3c arc nearly mature. It passcs the winter as a larva in 
the spun·u p host larva. 

T he origi nal stock of A. carpompsm! was obt:Lincd in Ontario :lUd prop:lgated at Belleville to 
increase the numbers for release. There is no evidence that this species occu rred in British Columbia 
before 1933. It became esublished following releases and is noll' widely distributed though not 
sufficient I)' abulHl:mt to provide eommerci:11 control of C. pomolldill. The ye:lfs in which the), were 
released and the numbers released in British Columbia werc: 1933- 1,09i, 1934--+2 1, 1935-4,003, 
1936- 1,144, 193i- IO,315 and 1939- 33 ,820. 
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Though A. carpocapsae is widely distributed throughout the apple growing areas in Canada its 
effectiveness is reduced in most areas by the secondary parasites Peri/ampus fulvicornis Ashm., 
P. tristis Mayr., and Dibracl,ys cavus Wlk. It is not attacked by secondary parasites in Nova Scotia 
(Boyce, 1948). This may explain why C. pomonella is not as difficult to control in Nova Scotia as 
elsewhere in Canada. 

Ascogaster quadridentata Wesm. (Hymenoptera: Braconidae) has a life history similar to that of 
A. carpocapsae. It was obtained from parasitized Laspeyresia "igricana larvae in England and released 
in Canada to control L. nigricana. In 1943 three specimens were released in a C. pomonella infestation 
in Ontario and in 19# four specimens were released. As A. carpocapsae was present in the areas, the 
reason for the release of seven specimens of A. quadridentata is obscure. 

Apistephialtes caudata (Ratz.) and Cryptus sexamlu/atus Grav. were obtained from 'France in 1940. 
They were the first of what was planned to be an extensive programme of C. pomonella parasite 
introductions but this plan was cut short by the war in Europe. The two species were propagated at 
Belleville and colonies were released in Ontario: A. caudata from 1940 to 1945 and C. sexannulatus 
from 1941 to 1945 in numbers ranging from 53 to 4,781 and 184 to 10,177 respectively; A. caudata in 
British Columbia in 1941, 1946 and 1947 and C. se:rannulatus in 1942, 1946 and 1947. Both species 
were released in Nova Scotia in 1947. A. caudata was recovered in a release orchard in the Niagara 
Peninsula, Ontario in 1941, 1942 and 1943 (Boyce, 1948) but there is no evidence that it is per
manently estabished in Ontario or elsewhere in Canada. C. se;'(amlulatus did not become established. 

Elodia tragica (Meig.) (Diptera: Tachinidae) and Pristomerus vu/nerator (Panz.) (Hymenoptera: 
Ichneumonidae) were obtained in England in 1943 and 19# and small colonies of 37 and 93 of the 
former and 30 and 49 of the latter were released in Ontario. There is no evidence of establishment of 
either species. 

In 1949, a small colony of 27 Pimpla sp. was obtained in Switzerland and released in Nova 
Scotia. This is reported here only for the purpose of recording a parasite introduction. No informa
tion is available concerning the life history and habits of the parasite or of the results of its establish
ment in Nova Scotia. 

Boyce (1948) records 18 primary and six secondary parasites of C. pomonella in Canada and many 
more species have been recorded from other countries but no truly effective parasite has been dis
covered. The search for a suitable biological control agent continues. 

(22) Oriental fruit moth-Grapholitha 11lo/esta (Busck) (Olethreutidae) 

G. molesta is believed to have been accidentally introduced into the United States from Japan 
about 1913 and from the United States to Canada (Ontario) in 1925 (Armstrong, 1928). There are 
normally three or four generations per year and the winter is passed as a fully-grown larva spun up 
in a cocoon. The first generation develops in the terminal shoot growth and later generations primarily 
in fruit. It is the most important pest of peaches in Ontario. When it became established in Ontario 
no effective chemical control was known and biological control provided the only hope of reducing 
the injury to ~rees and fruit. This situation existed for 20 years. During that period the most commonly 
used insecticides were stomach poisons and these were ineffective against G. molesta because of its 
habit of discarding and not eating the surface material removed in making its entry into the twigs or 
fruit. 

Macrocentrus allcylivorus Rohwcr (Hymenoptera: Ichneumonidae) though of North American 
origin was not known in Canada before it was introduced to control G. molesta. In the eastern United 
States 111. atleyiivorus is an important parasite of the strawberry leaf roller, Aneylis comptanafragariae 
(W. & R.). an introduced pest from Europe. This insect is common in the peach growing areas of 
Ontario and provides an excellent reservoir for M. aneylivorus after the host and parasite populations 
have been reduced in peach orchards by insecticide applications. 

M. aneylivorus is an internal larval parasite of G. molesta. It has sevcral generations per year, the 
number depending on summer temperature and passes the winter in the larval stage in the host 
larva. It belongs in the group of polyembryonic Macrocentrinae but in G. molesta only one larva 
develops to maturity. 
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The initial slocks of M. (lIICy/i fJOrllJ were obtained from southern New Jersey in 1929 and 1930. 
Establishmelll was immediate and in the fi rs t yeaf of release in the Ni;lgar3 Peninsula the effect of the 
parasite was :I pparent in cleaner fruit in the colonization orchards. During the yC.1TS following 1930 
the parasites were ei ther collected from the areas where they had become established or wefe pro
p:lgated at Belle\' ille for release in other areas of Oriental fruit moth infestation. The years and 
numbers releascd in Ontario were: 1929- 2,350, 1930-tJ,063, 1931- 3.736, 1932-+,25 1, 1933-
1,33 1, 1934-4,090, 1935- 15,247, 1936-10,398. 1937- 5,527, 1938- 2,806, 1939- 3,309, 1940-
2,822, 1941- 835. 1942- 164, 1945-2,686, 1946- 26,915 and 1947- 9, 110. 

T hough 111;IIIY species of nati\'e parasites :lIld predators attack C. IIIv/es/n none is as crrect;\'e as 
11'1. (Illcy/ivoml. The most important Imti\'e species is C/ypw rlljis(II/clluris Cress. Boyce and Dustan 
( 1954) reported on the effect of DDT and parathion on the par:lsites during the period of their 
illvestig:lIions from 1946 to 1953 as follows: " The introduced parasite JlflCfOUl1lrllS ollcyfiuorlls 
Rohw. appears in some manner to ha\'e been f:lI'o ured by DDT and parathion applied for the colltrol 
of the Oriental fruit moth in eOnl mercial orchards of Essex Count)' (south-western Ontario) ami the 
Nia).:ara Peninsu la. 

"A nati\'e p:uasitc, C. rllfiUlilellaris Cress. has rapidly decreased in abundance du ring the six 
)'e:lrs that DDT or p:muhioll has been in general use in Olll:lrio peach orch:l rds." 

"i\ lost of the less effective species of nati \'e parasites appe:lr 10 h:lve been unaffected by the 
applications ofdll'se two chemicals; but M. ddiwlIIS, in Essex Coun ty, where it h:ls alw:lYs been more 
ahlludant than in the Niag:trH Peninsula, :Ippcars to have been aided by the insecticidal treatments or 
fa mured by some other environmental change. Populations of /l oro1:(,II ('I obli/crallls (Cre5..'l.) appe:lr 
to ha\'e been somewhat rcduced by DDT and parathion." 

.\!. (lIIcy/ivorlis pro\'ed to be :l \'aluable natural control agent thM provided a measure of control 
and pre\'ent ed serious losses to the peach growers during a period when no suitable insect icide was 
;I\'ailablc. It has continued to be a v;l luable control agent in conju nct ion with chemi t.';11 control after 
suit.lble insecticitles were disco\'ered. Evidence of this is contai ned in an unpublished Scicnce Sen'ice 
Report on Fruit I nseCl I nn .'Stig:lIions fo r July, 1957. After reporting 58·1 per cent. parasitism of first 
gener.t tion Orientnl fruit moth larvae it states: " It is evident from these results that M. (Illey/it.·oms 
contin ues to thrive in pe;\ch orchards in the presence of p:lr:uhion and DDT which arc c. ... tensi \·cly 
IIscd to control the Oriental fTliit moth". ,\lIen (1958) reported similar results in New Jersey peach 
orchards. 

Tri{/iogTlIllIllIfI spp. (11),lllenopter.t: Triehogrammatidae) (three species) were released in the 
Kiagar.t Peninsui:t in 1928 to 1933, and in numbers ranging from 250,000 to 10 million per year. 
Concerning the three species, \ ' ;11) Steenburgh and Boyce (1938) state: "The work was begun with 
T. evall('scellJ \Vesm., a gr:IY Slr:tin the initi:tl stock of which was secured from the southern United 
States. When it was found that a yellow strain, T. cmbryoplltlglls (Htg.), appeared naturally in the 
orchards, it was introduced into the labora.tory breeding and toward the latter pa rt of the work was 
used exclusively. One large heavily infested block of peaches was treated with 5,000,000 1'. sell/hlidis 
(A uri\'.). The li berations with T. evl llleJCClI1 gave good parasitism following the releases but the species 
f;liled 10 persist in the orchards. Collections of Triclwgrrllllll/fl made the fo llowing spring after hlrge 
releases of ev(II/CSct'IIS always yielded elllbryoplm!:lIs. 1'. selllblidis appeared entirely unsuited to orchard 
conditions alld reco\'ery collect ions made one month after the large release of this species failed to 
show its presence ill the orchard ." 

The value of 'f'riclwgrmlllll (j as a control for the Orient:11 fruit moth was summarized by va n 
Steellhu rgh :lIId Boyce (1938): "While it was early recogni;;,ed th:lt the usc of 'J'richogrfllllm(/ as an 
Orielllal fruit 1I10th control has se\'cral limiting factors, the urgent need for at least partial cOlll rol 
:\ppe:lred to justify its comined usc umil a more satisfactory method had been secured". 

T hree additiOlJ:lI species of Oriental fruil moth parasites were released : Pristomcrlls vllll/cra/or 
(Panz.). Tell/ellielm mil/or (Cush.) and C/ypla Tlljisclllel/(lriJ Cress. (I IYUlenoptera: Ichneumonidae). 
All :tre external parasites that pass the winter in mature la rvae of the host. A small colony of 30 
P. 'millera/or adults was obt;lined from Fr.tnce in 1930. T he species failed to become cstnblishcd 
possibly because of the small number rdeased. Colonies totalling 410 of 1'. millor and 775 of C . 
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rlijiSf'1ll l!/Iaris, wcre obtained in the Niagara Peninsula and transfe rred to the peach growing area!> of 
south-western Ontario in 1938 and 1942 respectively to supplement the existing populations of these 
speCIes. 

GREENHOUSE PEST S 

Investigations indicate that some greenhouse pests can be controlled by means of biologic:11 
control agents but unlike agricultural and forest pests the biotic agents of green house pests must be 
recolonized frequently, usually annually, bceause of the methods of handling greenhouse crops. A 
par:lsite must have the abi lity 10 increase rapid ly and to control its host quickly to be successful under 
greenholl!;e conditions. Even the most prolific parasite cannot he expected to control in a few weeks a 
pest that is present in huge numbers. For this reason the control of greenhouse pests by parasites 
depends all the introduction of the parasites lx:forc a hea,'), infestation of lhe pest has developed. 

TIIYSA!l:OI'TERA 

(23) GreenhOll se thrips- lIr liolhrips JI(lCIIIQrrllOirifllis (Bouche) (Thripidae) 

II. Jlllell/orr/lOit/lIlis is widely distributed in North America and is at times an important pest in 
greenhouses in Canada. In 1942 a parasite M rg(lpltragll/(I sp. (Hymenoptera: Trichogmmmatidae) 
was obtained in California and 205 :Idulls were released in two greenhollses in Ontario. The life 
history and habits of this parasite arc not known nor is it known whether it became established. 

IIO;\tOI'TERA 

(N) G,·cen peach aphid- My.::: lIs persia/ I! (Su lzer) (Aphididae) 

/11 . persiwe is not an import:mt llest and is relatil·cly casy to control with chemicals exccpt in 
greenhouses and conservatories where exotic plant species susceptible to insecticide injury arc grown 
(i\ lcLL'Od, 193i). 

Aphelilllls jllcl/luhlS Gahan and Aphrlilllls sp. (Hymenoptera: Eulophidae), IlphilJiIlS phorodolllis 
Ashm. and Apltidius sp. (Hymenoptera: Braconidae), internal parasites of aphids, arc native species 
th.1I were prop:lgated at Bellcville and shipped to growers in Alberta, British Columbia, Ontario and 
Quebec in 1938, 1939 ;lnd 1940. Under field colHlilions the p,l rasites increase at a slower rate than the 
:Iphids whell the temperatu re is low and this usua lly occu rs during the spring and early summer. 
Under grct!lIhouse conditions the tempemture is usually higher and more ne'lfly optimum for the 
parasites and they usually control the host quickly and effectil'cly at tempera(llres between iO" and 
80°F. 

(25) Citru s meal ybu~-P/allococC/ls [Psr ru/fUoccIIS] cil,; (Hisso) (Coccidae) 

1'. cilr; is unable to survil'e winler temperatures in Canada but it is a pest of ornament:! l plant s in 
greenhouses and conservatories. Becallse of the ideal breeding conditions provided by such environ
menls a large population of the pest can develop in a relatively short time. 

L eplOlI/flSlitiell ubl/ormis (Grit.) and IA'PIOlIIllSli.\· ritlcly/opii How. (Hymenoptera: Encyrtidae) arc 
iruernal parasites of the citrus mealybug. They were obtained from California and propagated at 
Bcl lct·illc. Hoth species had been imported into the United States, the former from Italy and the 
\:iu er from South America. Coronil.:S were shipped on request to growers of greenhouse erops ; this 
sen 'ice is no [anger provided since it re:lehed the st:lge of being a commercially feasible function .. rite 
p:tr:lsites were nsed primarily in greenhouses where a mixture of ornamental pbnts that werc 
suscept ible to insecticide injury were grown. T hey usually provided :t soltisfactory measure of control 
but it was necessary to replen ish the supply each year when the g reenhouse erops were replaced. 
Scveral thousand pamsiles of each species were shipped anllually 10 greenhouse operators throughout 
Canada from 193810 1946. 
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(26) Grupc 1llealybug,-Pse/l(/oco«IIS lIIar;l;mrts (Ehrh.) (Coccidae) 

P. IIIllrilillllls is a pest in Canada only in greenhouses. The name gr:lpc mealybug is probably a 
misnomer because thc form of P. marilillllls fOllnd on ornamentals in greenhouscs will nOt reproducc 
on g rape. It is less common in greenhouses than 1'. cilr; but is easily confused with the latter. I'osith'c 
identification is important because lhe parasilcs of each species arc host specific . 

Clrrysop/(llyccrus spll'lIIlem // 011'., Z(ll"/ropallis coroillltS (G rit .) and 7.lIrlropalus shl'ldol/i Ashm. 
(1-lymenopteT'.l: Encyrtidac), interna l parasitL'S, were ohtaine(j in California. ' j'hey were propagated 
at Bcllcri lle, but with considerable difficulty and nC\'er in brge lIumbers. Smal l colonies of C. splelltlt'lls 
werc released in Ontario and Quebec in 1939 and of Z. mroillll$ in Albert a in 1940, 1941, 1943 :md 
19H, British Columbia ill 1939 :tnd 1940, New Brunswick 1940, Nm'a Scolia 1940 :lI1d 1943, Ontario 
1939, 1940, 1941 and 19+4, and Quebec 1939. 1940, 1941 :\I1d 19+4. 

It was concluded from the difficulty experienced in propagating C. Spll'lIdells :lIld Z. coroi",ts 
and Ihe fai lure of these species to control the mealybugs in the green hollses to which they werc shipped, 
lklt the form of P. /llI/ ril/mliS in C:wada is an lJllsui table host for these parasites. A final attempt \Va~ 
made hy importing the third species, 7.. sheh/olli. It was propagated in sm:lll llumbers and in 1945 was 
shipped to greenhouses in Albena, Ontario and Quebec but fa iled to control I'. marilimlls. 

(2i) Green house whil efl y~Trilllru,.odcs fjflpomriorum (\Vestll'.) (Alcurodidae) 

The greenhousc wililCfiy is one of the most common pests of greenhouse crops such as tomatoes, 
beans, pelargoniuffis and fuchsias. Sat isfactory artificial control is difficult because of the inability of 
most poison sprays, dusts or fumigants to kill all stages of the insect. 

EIIC{lrsill/ormosa Gahan (Hymenoptera: Eulophidae) is:1Il ill1erTlal parasite of immature st:lges of 
T. f:apomrior"m. The original stock was obtained from Engbnd in 1928 though bter investigations 
showed Ihat the parasite was established in lhe United States and in SOllle greenhouscs in C:Ulllda 
bdore it was imported. E. /orlllOS(l i ~ an efTecti\'e pa rasite under suitable temperature comlitions but it 
is necessary to recolonize it each year because of the methods of handling greenhousc crops. A 
continuous supply of the parasite was lIlaint:!ined at Belleville and (jistributcd from 1928 until 1955 to 
greenhouse operators who requestell supplies. This scn'ice was discontinued becausc of a change in 
the function of the lIel le\'ille laboratory and bccause more eflicient :lI1d economica l fumig:llion 
m:llerials and equi pment had become a\·ailablc. 

i\ lore than 18 mil1ion E./orll1oSll were shipped to al1 provinces in Canada du ring the period 1928 
to 1955. Populations of thc host :Ind parasit e :I re maintained at Bellcl' i! le 3S test :Inimals for rese:l reh on 
host-par-Isite population interactions. 

BIOLOG ICA L CONT ROL OF WEEDS 

The use of phytophagous insects to control weeds is rel:ni"ely new in Canada and though no 
confirmed success can yet be reported there is enough c"idence of successfu l cont rol of weeds in other 
countries by the usc of phytophagous insects to lI'a rranl furthe r work in C:lllada. The b:lsic principles 
in lhis work :Ire: to ensu re that the insects used wi ll not attack any plant species other than those for 
which control is desired: to obtain biotic agents from areas thai arc climatically similar to those in 
which they will be exposed in Canada; 10 reduce competit ion between introduced agents by selecting 
species with different feeding habit s, e.g. insects that :lI1ack different P:lrts of the pbnt such a~ root 
feeders, stem borers, ga l1 fo rmers, leaf feeders and flower and seed feeders. The effects on the pbnt of 
difTerent method;; of feeding is discussed by Wilson (1943). 

( I) Klamath weed, Coat wecd, o r 51. .John 's wO f t - llypericlim per/omllllll L. (I-Iypcricaceae) 

1-1. per/ONllllm, though of Ellrope:1Il origin, is dist ributed from coast to coast in Canada and the 
United Statts but is a threat to agriculture only in western :-\orth America, and in Canada only in 
British Columbia. An attempt to control the lIeed in Uritish Columbia was initiated bccause it had 
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become a serious pest of range land in California and from there had spread rapidly northward 
through Oregon, Washington and Idaho and it was anticipated that the spread would continue into 
British Columbia. 

Agrilus hyperici (Cr.) (Coleoptera: Buprestidae), Cilrysolina gemellata (Rossi), C. hyperici (Forst.), 
C. varians (Schall.) (Coleoptera: Chrysomelidae) and Zellxidiplosis giardi Kieff. (Diptera: Cecido
myiidae) were introduced into British Columbia from California and C. varians was obtained in 
Sweden. All arc native to Europe. 

A. hyperici is a root-borer in the larval stage and a leaf-feeder in the adult stage. It has one 
generation per year and passes the winter as an adult. A colony of 154 adults was released in British 
Columbia in 1955. They failed to become established, perhaps because of the small number released. 
It is also possible that the climate in the interior of British Columbia is unsuitable: Wilson (1943), 
discussing the world distribution of this species stated: " ... there is little doubt that it is more 
numerous in the southern part of its range of distribution". 

The three species of Cilrysolina are leaf-feeders in the larval and adult stage; there is one genera
tion per year and the winter is passed in the egg, larval and adult stage because oviposition begins in 
the fall and is not completed until the following spring. All are established in British Columbia but the 
populations of C. gemellata and C. var;atls have increased more slowly than that of C. hyperici evidently 
because the temperature for oviposition of C. hyperici coincides with the temperature in the area of 
infestation during the period of oviposition. Colonies of C. gemellala were released in 1951, 1952 and 
1954; C. hyperici in 1951 and 1952; C. varians in 1957 and 1958. Each species has been recolonized 
in new areas of Hyper;cum infestation to hasten the distribution of the insects. 

Z. giard; is a gall former; it has several generations a year and passes the winter in the larval 
stage. A single colony of 250 adults was released in 1955 but failed to become established. J. M. Smith 
(1958) reported, "The cecidomyiid, Zeul.idiplosis giardi, was found commonly in 1955 in the vicinity 
of the release site but was apparently annihilated by sudden sub-zero temperatures in mid-November, 
1955, as no galls could be found in 1956". 

(2) Toadftax-Li"aria vlIlgaris Mill. (Scrophulariaceae) 

L. vulgaris is of European or Asiatic origin but has been in North America for more than 100 
years and in Canada for at least 75 years. It did not become a serious pest until it spread into Manitoba, 
Saskatchewan and Alberta about 1940. Smith (1959) correlated its relative insignificance as a weed 
in the other provinces and in the north-western United States with the occurrence of Gymnaetron 
a"I;"hini (Payk.). ' 

Gymtlaelron atll;rrhi"i (Payk.) (Coleoptera: Curculionidae), a small grey weevil of European 
origin, was accidentally introduced into North America. It occurs in most areas where L. vlIlgaris is 
found through natural spread. It has one generation per year and overwinters as an adult under 
debris or in infested seed capsules of L. vulgaris. The females enter the corollas and insert their eggs 
through the pericarps; the larvae feed and mature on the ovules. 

Colonies of G. atll;"hi,,; were released in Alberta and Saskatchewan in 1957. Adult weevils were 
collected in Ontario and 2,000 were released at Marsden, Saskatchewan and 2,000 at Codesa in the 
Peace River district of Alberta. The colony at Codesa became established and the population increased 
rapidly in 1958 and 1959. Recovery collections at Marsden were negative in the two years following 
release of the weevils and it is assumed that they failed to become established. The project is still in 
progress. 

DISCUSSION 

There are many theories concerning the methods that will produce the best results in controlling 
introduced pests by means of natural enemies. They range from the most empirical trial and error 
methods to precise but theoretical mathematical formulae. 
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lIylcmya spp. parasites \\'ere introduced from Europe in the early 1950's but t\\'o of the most 
important species were al ready present under other names. Alcochara bilil/cufa Gyll., the introduced 
staphylinid, \\,:IS disco\'ered to be conspecifie with AleocJltlf(l lIil ida era\'. and /Jaryo(illl(1 olllariOllis 
Casey; Trybliographa (Tryhliogrllpha) rapul! (Westw.), a cynipid, was synonymous \\'ilh CotllOlltlsp;s 
gillettl'i \Vashh. t\ prior survey of biotic agcnts in Canada and the countries from which they were 
obtai ned, follo\\'ed by a taxonomic comparison of specimens of each species from Canada and the 
country from which introduction was proposed , would ha\'e reduced the possibility of introducing 
species Ih:1I \\'ere already preselU in Can;l.(b. 

Bigol/ichl'ta spillipmll/s (i\leigen), a tachinid parasite of Forficllia allricuft/ria obtained from 
England fai led to bci:ome established following the release of colonies in 1928 to 193 1. It became 
established from coloni!.'S released in 1934 to 1936 from stock which originated in Europe and was 
propagated in the United States. 'I'hough the original stock from England and Eu rope W:1S of the S:lTlle 
species, only stock frolll Eu rope became established. 

A somewhat simi lar example is that of Ascogastl'r carpocapSflI! Vier. which is taxonomically 
synonymous with II . q//(/(iridell lata. The for mer is:l well known and widely <I istributed parasite of 
Carpompsa pOlliol/ellll; attempts to establish it on Lllspl'yreri(l lIigricalltl were unsuccessfu l but II. 
qUlldridell/uta reared from I .. m:l/ric(///{I in England became established and is an important control 
agent in British Col umbi:l . Proof of the fac t that the I\\'O forms arc of one species was obtained by 
H. It Boyce, who hybridized them ami reared the Fl generation in the laboratory (unpublished). 
These examples show that species that arc taxonomically or morphologically ilHl istinguishab[e 1ll:IY be 
biologically different and that failure to establish a species from olle :lrca or hOllt is nOl proof th:lt the 
same species from another area or host will not succeed. 

J1/eI0IliclIll I'III11011 IIIIICrQlwlllS (Prov:Inchcr) :In ichneumonid, though a n occasiollal parasi te of 
Oslr;I/;O 1II1biiafts in the United S tates, failed to become established in C:mada. It showed little imerest 
in O. IIl1bi/a/is in the labo ratory but attacked the beet webworm, L().\·oslegr slicliculis (1..) read il}'. 
llceause of this characteristic it W:1S predicted that it would 11 01 become established. The prediction 
was pro\'ed to be correct. Triaspis thoradw (Cu rt. ), a braconid egg pamsite of lirtldllls P;SOrtllll was 
obtained in large numbers in Europe but though :tbundant there 8. pisorllm \\'as not belie\'(:d to be its 
p rimary host. It was discovered in the labor:ltory that it h:1S great dHlicuhy in depositing its eggs in 
those of the host. Bcc:msc of the length and shape of its O\'ipositor it is better su ited to reach eggs 
that arc in, mther than on, the substrate. Though T. IllOraaca \\'::I.S released only in 19-12 and 19-13 in 
C:lIlada, it was released in much larger numbers and o\'er an extended period in the United St:lIes 
(Clausen. 1956) and it failcd to become established in either cou ll try. These exam ples show that 
basic requirements of a successful parasite arc that it be attractcd 10 the host and physit.:a lly capable 
of parasitizing the host without dinicuhy. 

The life histories of the biotic agc nts should be similar to those of the host insects. i\lost of the 
parasite species introdu ced to control O. IIlIbi/alis ha\'e two or more generat ions per ye:lr but unti l 
approximatdy 19-10 the borer was primarily unh·oltine. Si nce 19-10 there has been an importam 
increase in the multi\'oltine stra in and coincident with it there has been an increase in the populations 
of the three established par:lsi tes, L)'tlellil grisescell$ ltD .• f1orogel/cs pl/lle/orills Rom. an d Sympi('sis 
viridll/a (Thoms.), :1 11 o f which h:l\'e two or more generations per yea r. 

The number of indi\' idu:1ls that constitute :1n optimum sized colony for release is not known. 
There arc many factors thai influence this but it seems self-e\'ident that the possibility of establ ish
ment is minimizcd if the numbers arc sm:1[1. An outstanding example of this is PrislomCrIIS sp., an 
ichneumonid parasite of Laspcyresia lIigriulfIa. The only release of this species was a colollY of fi\'e 
individuals released in Brilish Colu rnbia in 1938, and its failure to become established can be anributed 
to the smal[ size of the colony. Other eX:1Jnp!cs of this arc: I/orogell (,s sp. , a brnconid [lamsitc of L. 
lI;gricana of which 14 individuals were released in 1937 and 2 1 in 1939; NorbtlllllS sCflbrit:II/I1S C'':ees), a 
pteromalid pa rasi te of Cl'plllls pygmaclIs of which 30 specimens were released in 1939 and 22 in 19-10; 
Acridiophaga cMide; ( Il reth.), a sa rcophagid parasite of grasshoppers of which 48 were released in 
19-18 and 14 in 1944. If these species reproduced asexually the possibilit}' of their est:lblishment 
would ha\'e been increased, bu t because the}' ha\'e sexual reproduction their chance of finding m:lIcs 
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in the p:lrcnt:ll :lnd Fl gener:ltions wou ld be slight :lnd the chance of survival would be extremely 
Slll:l lt. T he possibility of est:lblishment could 11:I\'e been incre:lsed by ensu ring th:lt the p:lrenlal 
generation was Ill:lled before release. An addition:ll f:lctor th:ll probably contributed to the f:lilure of 
the p:lr.lsites eited was the scattered distribUlioll of the hosts. The popub.tions were relatively light 
and ill order 10 find hosts the p:lrasites would, of necessity, become rather widely separ.J.ted. 

/Jf(ICOIl bret;icomis \\'esm., a braconid parasite of OSlrinin IIlIbi/nlis \\'IIS prop:lg;lted for I I years 
and large numbers were released each ycar. In 1925 in Ontario 9 11 ,000 werc rclc:tsed and smaller 
but adequate numbers wcre released in other years. They were rclcased in :l wide range of ecological 
areas and though the host was in the right stage for parasitism, there was never :lIly cvidcncc of 
establishment of /J. brevicorlllS. It is cvident from this, and many other biologic;tl control attempts 
that the propagation and release of this parasitc was continued for too long a period, There is no 
evidence in thc records of biolog i t~l l control attempts against agricultuT:lI pests in Canada, or else
wherc, to the knowledge of the author, of a biotic agent becoming established after fi\'e annual 
failures. T herc is no e\'idence to warrant continued releascs of biotic agents for more than fi\'e years if 
during that period, there is no evidence of est:lblishmelll, 

The mass propagation of biotic :Igents may be to est:lblish :1 species, to hasten its spread o\'er the 
area of infestation or, to usc it as an inseclicide by rel>C:t ted rcle:lscs o\'er limited areas. Attempts to 
establish a species by mass propag:ltion and release aTe not usu:tlly warranted, l\\ore than 3,000,000 
11. Im:vicO/' llis were propag:ued and released in Canada :l1Id 2,800,000 in tlte United States bu t it d id 
not become established , Very large numbers of other species were propag:Hed and released without 
success. i\ lass propagation after:1 species has become established, for the purpose of hastening its 
spread o\'er the area of infesta tion may be justified bll1 its value is doubtful unless there arc special 
conditions that warrant it. .)'ympiesis t;i/'idil/fl (T horns,), a eulophid parasite of 0, III/bilaits, W:lS pro
pagated in large numbers and colonies were released over most of the infL'Sted area, but establishment 
W:lS secured only in south· western Ontario and this was c\'ident in the first three years. Bigtmichela 
spillipellllis (l\lcigen), a tachinid parasite of Fo/'jiclila (I/Iricu/ar;ll, was propagated in large numbers 
and relC:lscd ovcr a large are:l. The earwig infestation occllrrell in scvernl gcogr:lphically isolated 
areas and the natural spread of the parasites would h;:I\'c been diflicult, J n this instance mass propaga
tion was warranted, Thc value of mass propagation :lIld usc of biotic agents as an insccticide by 
repeated releases over limited areas is contro\'ersial. Tridwgrlllllllla spp. have been used in this way 
but usually with little or no SllCCl:SS. Approximalely 30,000,000 Tric"ogmnllllll spp. were rcle:lsed in 
Ontario O\'cr a six-year period but without :lIly evident effect on the population of Cmp"o/it"n 
lIIo/eslfl, l lowcver, repealed releases of J\lacrfl(clllrus (///(y/ivorus Rohwer, an ichnelll110nid parasite of 
C, lIIo{cslll undoubtedly assisted in the control of the pest before a satisfactory chemical control was 
available. Repeated releases of EIIWrsill lorlllom Cahan, a eulophid parasite of Tr;alcllfOlin vflporario
rllIIl, ha\'e becn shown to be an effecl i\'e control measure. 

T he e\'idcnce obtained from attempts 10 control agricultur:ll pests in C:lIlada indicates th:lt mass 
propagat ion is not warranted except in speci:ll circu mstances such as: where a pest occupies s(:\'eral 
isolated geographic:11 areas; a pest for which there is no satisfactory chem ical control and economic 
loss can be prevented by salllTati ng the pest population with biotic agents; a limited area subject to 
frequen t elimination of biotic agents and their hosts, followed by re-infestation such as occurs in 
greenhouses, 

T hough mass propagation is not normall y warr:lIltc<1 except as noted above, the propagat ion of 
~nmller numbers of biotic agents is often desirable. i\lany species of p:lrasites of agricu ltur:t l pests 
ha\'c been available in such smallnllmbers that possibility of their I.:s rablishment was greatly reduced. 
At least 10 species have been released in Can:ld:1 in colonics of less than 40 ind ividll:lls. Propagation 
of these species to provide colonies of 100 or more wou ld h:l\'e increased the possibility of their 
establishment. Propagation may also be dcsir:tblc to pro\'ide a more suitable stage of the biotic 
agents for release. Perilil liS rlililur ;.iees and PygoSIO/IIS lalroills Nees, braconid parasitcs of 
Silol/(I cy/illilricollis, were imported in the immature stage. T he adult parasites were rearcd and 
host weevils were p:lrasitized in the labor.ltory and relcased. This ensured a larger population of 
parasites at the release point than would have been possible if the adult parasites had been released. 
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The introduction of parasites to control the Comstock mealybug illustrates the failure to observe 
an important factor essential to the assessment of biological control attempts. Allotropa burrelli Mues., 
a platygasterid and Pseudaphycus malinus Gahan, an encyrtid, were released in Ontario in 1946 and 
1947. The host, Pseudococcus comstocki, did not become the pest of fruit and ornamental trees that it 
was expected to be and no attempt was made after 1947 to recover the parasites or determine their 
value as control agents of the Comstock mealybug. Though these parasite introductions are classed as 
a failure, it is possible that they have in fact been responsible for the mealybug population remaining 
below the economic level. This illustrates the importance of continuing a project until an assessment 
can be made. 

A significant feature of the attempts to control agricultural pests in Canada is the preponderance 
of parasites over predators used. Of the 85 species liberated four, or 4·7 per cent, were predators and 
81, or 95·3 per cent, were parasites. A similar preponderance of parasites occurred in attempts to 
control forest pests: of the 111 species used, 15, or ]3·5 per cent, were predators and 96, or 86·5 per 
cent, were parasites. Thirteen of these 15 predators were predators of Adelges piceae (Ratz.); parasites 
of this species are unknown and biological control was, of necessity, restricted to predators. The 
preponderance of parasites was not related to the proportion of parasitic and predacious insects that 
attack the pest insects. Invertebrate predators probably are as numerous and as important as parasite 
species, and if vertebrate predators are included there undoubtedly are more predatory than parasitic 
species. The usual explanation for using parasites rather than predators in biological control attempts 
is that the former tend to be more host-specific than predators and that this is desirable in biological 
control. There is no scientific evidence to support this theory. It is also believed that parasites, 
because of their greater specificity, can increase on their intended host without dependence on an 
alternate host which, if scarce, could limit the increase of the parasite and thus limit its effectiveness 
as a control agent. Those who support this theory fail to observe an important fact: many adult 
parasites require some form of plant food, and if this is not available in the area in which the host 
insect occurs they cannot become effective control agents and will probably not become established. 
Adult predators depend much more on animal food and they can obtain it by attacking the same 
species on which their immature stages feed. Another reason for favouring parasites over predators 
is the belief that they can be collected, and life history and habits observed, with less difficulty. This 
may be true in some instances but there are examples of pest insects that are not attacked by parasites 
and through necessity the predator complex was investigated. The predator material and life history 
and other relevant information were obtained as easily as similar parasite material and information 
could have been obtained. 

In general, the effect of chemical control agents on biotic agents has received little attention in 
attempts to control exotic agricultural pests in Canada. However, the feasibility of integrating chemical 
and biological control against fruit tree pests was adequately demonstrated by Dr. A. D. Pickett and 
his staff at the Regional Research Station, Kentville, Nova Scotia. The two methods of control were 
integrated by modifying the spray programme by using selective pesticides, timing pesticide applica
tions to avoid susceptible stages of beneficial species and cstablishment of the minimum dosages 
required to control pests. 

It is generally recognized that environmental factors are important for the establishment and 
increase of introduced biotic agents but the catastrophic effects of chemicals is usually ignored, 
though chemical pesticides are usually a part of the environment to which introduced parasites and 
predators of agricultural pests are exposed. 

Some of the most useful information that has been obtained in attempts to control agricultural 
pests concerns methods of handling biotic agents in the laboratory and in transit. Much of the accu
mulated information on equipment and methods has been published by Arthur (1954), Baird (1943), 
Baird and Nicholls (1955), Briand (1929, 1936), Burnett (1953), Coppel and House (1947), Green 
[Finlayson] (1938), House and Barlow (1957), Nicholls (1958, 1960, 1960a), Pielou (1954), Rivard 
(1958), Smith (1952), Wishart (1929, 1930, 1940, 1946) and others. 
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CONCL US IONS 

T hough biologica l attempts against agricultural pests in Canada h:we not provided a method by 
which the results can be predicted, they han: provided information which can reduce the proportion 
of failurt:s in future biologica l control at tempts. T he mOst important f;.ctors are : 

I. A thorough knowledge of the i{lemitics of indigenous and exotic biologica l control agents is 
essential before any arc introduced. 

2. After species ha\'e been identified, the t:l."I:onomic in format ion should be confirmed by an 
ilwcstig:uion of their life histories and habits. 

3. A successful parasite must be attracted to, and capable of parasit izing its host. 

-J.. I.ife histories of biotic agents should synchronize with tho~e of their hosts. 

5. Though there may be exceptions, a colony should consist of 100 or more indi \'iduals. 

6. Releases should be discontinued aft er a period of fi ve years if there is no evidence of est:tblish-
menl. 

7. T he result s of introductions shoul d be invesligate(l and assesse!!. 

8. The mass production of biotic agents is of little va lue except under specia l circumstances. 

9. T he f:.illlre of 111:111)' biotic agents to become establ ished results frOIll thei r physic:.l weakness 
through poor h:tndli ng Illethods rather than from :IU inherent unsuitability. 

10. Greater consideration shoul d be gi\'en to predators as potenti:.l biological control agents. 

11. T he effects of pt:sticides to which parasites :mll predators may be exposed should be im'esti
gated. 
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falcatUl, Pygostolus, 5, 12, 24 
fasdatus, Trichomalus, 5, 6, 22 
femur-rubrum, Melanoplus, 3 
flavicomis, SphegigasteT, 16 
flavo-orbitalis, Tratlralo, 5, 9, 10 
floralis, Hylemya, 2, 6 
floralis, Nemorillo, 5, 9 
Fly, carrot rust, 7 
Forfieula auricularia, I, 2, 3, 22, 23, 24 
FORFICULIDAE, 1, 2 
formosa, Encarsia, 5, 20, 24 
fulvicomis, Perilompus, 17 

Garden radish, 5 
geml'llata, Chryso/ina, 21 
gl'mllla, Chrysocharis, IS 
gemma, Epilompsis, IS 
giardi, Zeuxidiplosis, 21 
gifuensis, Macrocentrus, 5, 9, 10 
gillettei, Cothonospis, 13 
G/ypta haesitator, 5, 8 
Glypta rujiscutellaris, 4, 18, 19 
Goat weed, 20 
gracilis, Daenusa, 5, 7 
Grape mealybug, 20 
Grapholitha molesta, 2, 17-19,14 
Grnsshoppers, 3, 4 
Greenhouse thrips, 19 
Greenhouse whitefly, 20 
Green peach aphid, 4,19 
grisescens, Lydl'lIa, 5,8,9,13 
Gymnaetron anlirrhini, 21 
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Habrocytus sp., 5, 6 
haemo"hoidalis, Heliothrips, 2, 19 
hal'sitatOT, Glypta, 5, 8 
HedeTa sp., 14 
Heliothrips haelllorrhoidalis, 2, 19 
Hemisarcoptes IIIalus, 4, 15 
hespeTidum, Coccus, 2, 14 
HeteTospilllS ceplri, 5, 11 
Holly, English, 14 
Holly leaf miner, 15 
HOMOPTERA, 2, 13, 19 
Homworm, tomato, 1, 10 
Horogenes obliteTalllS, 18 
Horogenes punelorius, 5, 8, 9, 10, 23 
Horogenes sp., 5, 8, 23 
Hylemya sp., 6, 7, 22, 23 
Hylemya anliqua, 7 
Hylemya brassicae, 2, 6 
Hylemya cilicrura, 2, 6 
Hylemya floralis, 2, 6 
Hylemya plallipalpis, 2, 6 
HYMENOPTERA, 2, 3, 6, 7, 8, 9, 10, 11, 12, 13, 14, IS, 

16, 17, 18, 19,20 
HYPeTa postica, 2, 11, 12 
HvpERlcAcEAE, 2, 20 
Iryperici, Agri/us, 21 
Iryperici, Clrrysolina, 21 
Hypericu", peTforatllln, 2, 20, 21 

IcHNEUl\fONIDAR, 3, 7, 8, 9, 11, 17, 18 
llex aquifolilltn, 14, IS 
i/icis, Opius, 16 
ilids, Phylolllyza, 2, IS, 16 
lnareolota put/elona, 9 
Ivy, 14 

juculldus, Aphelinlls, 4, 19 
juncea, Brassiea, 5 

keilyi, KeIlY1llyr·a, 4 
Keilymyia keilyi, 4 
Klamath weed, 20 

lanigerum, Eriosoma, 2, 13,22 
Laspeyresia IIigricano, 2, 8, 16, 13 
Laurw sp., 14 
Leaf miner, holly, 15 
Leaf roller, strawberry, 17 
Lecnnium, European fruit, 1 
LEPIDOPTERA, 2, 8, 16 
Lepidosaplres IIlmi, 2, 14, 15 
Leptomastidea abllormis, 5, 19 
Leplomastix dactylopii, 5, 19 
Linoria vulgaris, 2, 21 
lineata, Silona, 12 
Loxoslege slieliealis, 9, 23 
Loxotropa triloma, 5, 7 
Lydello griseseens, 5, 8, 9, 23 
LYGAEIDAE, 13 

~IACROCENTRINAE, 17 
Macrocentrus allcylivorus, 5, 16, 17, 18,24 
MacrocentrllS delicatus, 18 
Macrocet/trus gifl/ensis, 5, 9, 10 
,naculosa, Nemorillo, 5, 9 
Maggot, onion, 7 
Maggot, root, 6 
mali, AplrelinUl, 4, 13, 22 
malillUl, PseudaphyCUl, 5, 14, 25 
malus, Hemisarcoptes, 4, 15 
MANTIDAE,3 



Mantis religiosa, 4 
maritimus, Pseudococcus, 2, 20 
Mealybug, apple, 13 
Mealybug, citrus, 19 
Mealybug, Comstock, 14,25 
Mealybug, grape, 20 
Megaphragma sp., 5, 19 
Melanichneumon mucronatus,S, 9, 10, 23 
melanogaster, Drosophila, 7 
MelanoplllS bilituratus, 2, 3 
Melanoplus bivittatus, 2, 3 
jlfelanoplus femur-rubrum, 3 
Melanoplus packardii, 2, 3 
l>'licroctonus aethiops, 5, 12 
Jlficrogaster tibialis,S, 10 
minor, Temelucha, 4, 5, 18 
MIRIDAI!,13 
mite, European red, 13 
mitis, Eumea, 5, 9 
mitis, Zenillia, 9 
molesta, GrapllOlitha, 2, 17-19, 24 
Moth, brown-tail, 10 
Moth, codling, 4,12,16-17 
Moth, Oriental fruit, 16, 17-19 
Moth, pca, 4, 8, 16 
Moth, satin, 10 
mucronatus, Jlfelaniclrneumotl, 5, 9, 10, 23 
Mustard, wild,S 
MVLABRIDAI!, 2, 6 
mytilaspidis, Aphelinus, 15 
Myzus persicae, 2, 19 

Nemorilla floralis, 5, 9 
Nemorilla maculosa, 5, 9 
neuquenensis, Tephromyiella, 4, 5 
NEUROPTERA, 13 
nigra, Phytomyza, 15 
nigricana, IAspeyresia, 2, 8, 16, 23 
nigridens, Phaeogenes, 5, 9, 10 
nitida, Aleochara, 23 
Norbatms scabriculm, 5, 11, 23 
nubilalis, Oslrinia, 2, 8-10, 23, 24 
nubilalis, Pyrausta, 8 
Nygmia phaeo"hoea, 10 

obliteratw, Horogenes, 18 
OLiITHREUTIDAI!, 8, 16, 17 
Onion maggot, 7 
ontariotlis, Baryodma, 23 
Opius ilicis, 16 
Oriental fruit moth, 4, 16, 17-19 
ORTHOPTERA, 2, 3 
Ostrinia nubilalis, 2, 8-10, 23, 24 
Oystershell scale, 4, 14 

packardii, Melatlopills, 2, 3 
pallipes, Aphaereta, 7 
Panonychus ulmi, 2, 13 
Pea moth, 4, 8, 16 
Pea weevil, 6 
Pediobiw beneficus, 5, II 
pellucida, Camnula, 2, 3 
PENTATOMIDAE, 13 
perforatllm, Hypericllm, 2, 20, 21 
Periiamplis fulvicornis, 17 
Peril amp liS tristis, 5, 17 
Perilitm rutilus, 5, 12, 24 
peTsicae, Myzus, 2, 19 
Phaeogenes nigridens, 5, 9, 10 
phaeo"hoea, N,'gmia, 10 
Phanerotoma sp., 4 
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Plretlacoccus aceris, 2, 13, 22 
Phlegethontius quitlquemaculatus, 1,2, 10 
Phorocera erecta, 5, 9 
phorodonlis, Aphidius, 19 
Phygadeuon lrichops, 5. 7 
PI,ytomyza ilicis, 2. 15, 16 
Phytomyza nigra, 15 
piceae, Adelges, 25 
Pieris rapae, 10 
Pimp/a sp., 5, 17 
pisoru"" Bruchus, 2, 6, 23 
platlipalpis, Hylenrya, 2. 6 
Planococcus cilri, 2, 19.20 
PI.ATVGASTERIDAE, 3, 13, 14 
Plellrotropis beneficIIS, II 
ponronella, Carpocapsa, 2, 12, 16, 17,22,23 
poslica, Hypera, 2, 11. 12 
Pristomenls sp., 5, 8, 23 
Pristo",erus vlI/neralor, 5, 17, 18 
PTotode.ua australis, 4, 5 
Pseudapl,ycus nra/itlus, 5, 14,25 
Pseudococcus cilri, 19, 20 
Pseudococcus comslocki, 2, 14,25 
Pselldococcus mari/imllS, 2, 20 
Psi/a rosae, 2, 7 
PSILlDAI!, 2, 7 
PTEROMALIDAE, 3, 11, IS, 16 
pubicornis, Chrysocharis, 15 
Pu/v;'laria sp., 14 
punclillum, Slclhorus, 5, 13 
punctoria, lnareolala, 9 
plmcloriul, Horogenes, 5, 8, 9, 10, 23 
pura, Xenocrepis, 5, 6 
pygmaells, Cephus, 2, 11, 23 
Pygoslolus fa/calus, 5, 12, 24 
PVRALIDAE, 8 
Pyrallsta nubilalis, 8 

quadric/entala, Ascogaster, 5, 8, 16, 17,23 
qllitrqllemaCIt/allls, Phlegetlrontius, I, 2, 10 

Radish, garden,S 
rapa, Brassica, 5 
rapae, Pieris, 10 
rapae, Tryb/iographa, 5, 7, 23 
RaphanrlS satwlIs, 5 
REDUVIIDAE, 13 
re/igiosa, Marltis, 4 
roborator, Exeristes, 5. 9, 10 
Root maggots, 6 
rosae, Psila, 2, 7 
roseatwe, Zenillia, 5, 9, 17 
rufiscutel/aris, Glypta, 4, 18, 19 
TIItillls, Perilitus, 5, 12, 24 

salicis, Stilptlolia, 10 
SARCOPHAGJDAE,3,4 
Satin moth, 10 
sati!:lIs, Raphanm, 5 
Sawfty, European wheat stem, 11 
Sawfty, wheat stem, 10 
scab,iclilus, Norbanus, 5, 11, 23 
Scale, oystershell, 4, 14 
Scale, soft, 14 
SCIlOPHULAIlIACEAE, 2, 21 
sClltel/aris, Coccoplragrls, 14 
senrblidis, Tricl,ogramma, 18 
selipe",ris, Bigotliclrela, 2 
S(':mtlnlliatus, Cry Plus, 5, 17 
slr,,/doni, Zariropaills, 5, 20 
Sitotla cylindricollis, 2, 12, 24 



Sitona lineata, 12 
Soft scale, 14 
Sphegigaster ftavicornis, 16 
SPHINCIDAE, 2, 10 
spillipmnis, Bigollicheta, 2, 3, 5, 22, 23, 24 
splendem, Chrysoplatycerus, 5,20 
stallleyi, AphyCllS, 14 
STAPHYLINIDAE, 3, 7 
Stethorus punctillum, 5, 13 
sticticalis, Loxostege, 9, 23 
Stilpnotia salicis, 10 
St. John's Wort, 20 
Strawberry leaf roller, 17 
Sugar-beet webwonn, 9 
Sweet bay, 14 
Sweetclovcr weevil, 11, 12 
syma, Chrysoc/lQris, 15 
Sympiesis viridllla, 5, 8, 9, 10, 23, 24 
Syntomogaster exiglla, 5, 12 

TACHINIDAE,9, 10, 12, 17 
Teme/llclta minor, 4, 5, 18 
Tephrolllyielia nellqllenensis, 4, 5 
terebella, Bracon, 5, 11 
TETRANYCHIDAE, 2, 13 
texanus, Cilelonlls, 4, 9, 10 
tllompson;, Apanteles, 5, 9, 10 
thoracica, Triaspis, 5,6,23 
THRIPIDAF.,2, 19 
Thrips, greenhouse, 19 
THYSANOPTF.RA, 2, 19 
tibialis, Aficrogaster, 5, 10 
ToadHax,21 
Tomato hornwonn, I, 4, 10 
tragica, Elodia, 5, 17 
Tratha/a fiQf)o-orbitalis, 5, 9, 10 
Trialrorodes vaporariorlllll, 2, 20, 24 
Triaspis thoracica, 5, 6, 23 
Trichogramllla embryophagus, 18 
Trichogramma evanescens, 5, 18 
Trichogramma semblidis, 18 
Trichogramma spp., 18, 24 
TRICIIOCRAMMATIDAE,3, 18, 19 

33 

Trichomalus fasciatus, 5, 6, 22 
trichops, ]>hygadroon, 5, 7 
tristis, ]>erilamplls, 5, 17 
tritoma, Loxotropa, 5, 7 
Trybliographa rapae, 5, 7, 23 
Turnip, wild, 5 

Illllli, Lepidosaphes, 2, 14, 15 
II/mi, Panollychlls, 2, 13 
lIIi/is, Allotropa, 4, 13, 14, 22 

f}aporariorlllll, Trialellrodes, 2, 20, 24 
f:arians, Chrysolilla, 21 
Vicia allgllstijolia, 8 
viridula, Sympiesis, 5, 8, 9, 10, 23, 24 
t:iridllills, Eulopltus, 9 
VIII garis, Cyrtogaster, 15 
VIII garis, Linaria, 2, 21 
vlllnerator, ]>ristomerlll, 5, 17, 18 

\Vebwonn, sugar-beet, 9 
\Veed, goat, 20 
Weed, Klamath, 20 
Weevil, alfalfa, 11 
\Veevil, cabbage, 4,5,6 
Weevil, pca, 6 
Weevil, seedpod, 4, 5, 6 
\Veevil, sweetclo\,er, 11, 12 
\\'heat stem sawfly, 10 
Whitefly, greenhouse, 20 
\Vild mustard,S 
Wild turnip, 5 
Woolly apple aphid, 4, 13 
Wort, St. John's, 20 

Xenocrepis p"ra, 5, 6 

Zarhopaills corvi1lus, 5, 20 
Zarhopalus sheldoni, 5, 20 
Zenillia milis, 9 
Zenillia ,oseanae, 5, 9, 17 
ZellXidiplosis giardi, 21 
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PART II 

BIOLOGICAL CONTROL OF FOREST INSECTS-1910-1958 

by B. M. MCGUGAN1 and H. C. COPPEL2 

INTRODUCTION 

Canadian entomologists have made considerable use of parasites, predators and more recently of 
disease organisms in attempting to control insect pests of forests and other crops. These methods, 
collectively known as biological control, have a particular appeal in forest entomology where out
break areas are often great, the unit values are small, and some degree of damage can be tolerated 
without serious financial loss. The first attempts were made in connection with the larch sawfly 
more than half a century ago (176). Soon thereafter, Fredericton, New Brunswick, became the centre 
of biological control work in Canada largely due to invasion of the brown-tail moth, Nygmia phaeorrllOea 
(Donov.), from north-eastern United States. These developments and the subsequent organizational 
changes that eventually culminated in the modern facilities of the Entomology Research Institute for 
Biological Control at Belleville, Ontario, have been outlined by Baird (12). However, he included only 
cursory reference to the many biological control projects conducted in Canada. This section is a 
comprehensive treatment of the projects directed against forest insects and includes a listing of all 
releases of the parasites and predators involved and a review of the results obtained as deduced from 
all available published and unpublished records. Agricultural projects are treated in a separate section 
of this volume authored by J. H. McLeod. 

It may be of interest to relate briefly the chain of circumstances that led to this presentation and 
to its content and format. In 1953, officers of the Belleville Institute undertook a complete listing of all 
parasite and predator releases made against forest insects in Canada. This information had never been 
adequately presented despite the continuing demand for precise information on introductions. The 
project was initiated independently of a general request issued at the Commonwealth Agricultural 
Bureaux meetings in 1950 for all member countries to prepare a complete review and appraisal of 
biological control projects conducted within their borders. This request led to meetings between 
Belleville officers and members of the Forest Entomology and Pathology Branch, Department 
of Forestry, which prior to October 1960 was the Forest Biology Division of the Research Branch, 
Canada Department of Agriculture, to plan for complementing the information on importations 
and releases with data on the importance and course of events surrounding the forest insect problems 
and on the impact of the introduced agents. Belleville officers undertook to complete the detailed 
listing of releases including latitude and longitude designations provided by the Forest Entomology 
and Pathology Branch and to prepare brief statements on the bionomics of the pests themselves and 
the parasites or predators released against them. With this basic material in hand, Forest Entomology 
and Pathology Branch officers added a tabulation of all known recoveries of introduced insects and 
adapted the text prepared by Belleville officers to comprehensive statements on the establishment and 
impact of introduced parasites, predators and diseases. The material prepared without benefit of the 
establishment data required considerable revision to achieve the desired balance in presentation. 

lAssociate Director, Forest Entomology and Pathology Bronch, Department of Forestry, Ottawa, Canada. 

IAssociate Professor, Department of Entomology, University of \Visconsin, Madison, \Visconsin; formerly 
Research Officer at the Entomology Heseareh Institute for Biological Control, Belleville, Ontario. 
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under the project that gave rise to the surplus material. The best examples are in the large-scale 
project against Diprion hercyniae (Rtg.), the European spruce sawHy, where many of the parasites 
brought to Canada were best known from other sawflies. It therefore seemed expedient to release 
surplus stocks or material not synchronized with European spruce sawHy development in areas 
where other potential sawHy hosts were abundant. Rather than recognize about 11 additional projects 
and prepare separate presentations, these efforts are treated and summarized in the section dealing 
with D. hercyniae (p. 86). At the same time, individual treatment of a few very similar situations 
seemed necessary because of the significance of subsequent developments. 

The potentialities of disease organisms as biological control agents were dramatically demon
strated to Canadian workers in the outbreak of D. hercyniae. A virus disease apparently fortuitously 
introduced was credited as the major factor in reducing populations to their present non-damaging 
levels. Modern laboratory facilities were established at Sault Ste. Marie, Ontario, during the late 
1940's and a staff of scientists recruited. During the period covered by this review, the use of disease 
organisms beyond small field trials was limited to Neodiprion sertifer (Geoff.) (43). The excellent 
results obtained are mentioned in these pages along with other cases where disease organisms have 
played or may play an important role. More recent developments and trials (315) testify to the 
unquestioned importance of this approach in the years ahead. 

A major problem in preparing this review was insect nomenclature. Not only have the designa
tions changed for many of the species studied and released in past years, but the exact composition 
of many releases is now inadequately known in the light of increased ta'(onomic inquiry that followed 
several of the major projects. Indeed, the introduced or native status is not yet clearly established for 
certain pest species, as well as for some of the parasites and predators. It was notcd atovc that where 
material rcleased is clearly indistinguishable from naturally occurring species, it was deleted from 
consideration. However, problems in taxonomy and nomenclature still remained and these are 
treated in the manner considered most reasonable following a thorough review of existing evidence. 
Only where the circumstances are most complex is the background developed in any detail. Generally 
speaking, the terminology follows very closely the views of members of the Taxonomic Section of the 
Entomology Research Institute at the time of writing. However, these officers who gave so freely of 
their time and advice share no responsibility for the accuracy of this prt..'sentation or for the 
terminology used. Sufficient information is provided to allow the reader to recognize the entities 
involved and to associate them with other published information. ~o attempt is made to elaborate on 
these taxonomic problems which amply demonstrate the need for very close co-operation with 
taxonomic authorities when insect species are introduced or relocated. 

SCOPE OF 1II0LOGICAI. CONTROl. ATTEMPTS IN CANADA 

The scope of biological control attempts against forest insects in Canada has been exceedingly 
broad by several standards. Releases were directed against 36 pests, although a number of these 
projects were subsidiary to other more comprehensive programmes. Sixteen of the pests were of 
foreign origin whereas the remaining 20 were indigenous to North America. These pests include a 
variety of insect types; 24 are defoliators, four are scale or sucking insects, four are needle or leaf 
miners and four are bark beetles or borers of twigs, shoots or cones. 

A total of 104 taxonomic entities was brought to Canada or broadly relocated within North 
America exclusive of a number of species known now or at the time to be present in the release areas 
and which have been omitted from consideration. These species, consisting of 89 parasites and 15 
predators, are arranged in Table I to show the intended hosts and numbers released against them. In 
Table II, they are grouped according to Family and rated as recovered or not recovered. Sixteen 
families are represented and recoveries are on record within all but four of these, emphasizing that 
successes were not restricted to any particular taxonomic groups. The source of the material is also 
of some interest; 84 species were from Europe, eight from Asia and one from Bermuda and 11 were 
relocated within North America. 
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TABLE I 

Alphobeticallisting of intende"d hosts, and species ond numbers of parasites and predators released against forest 
insects in Canada, 1910-1958 

Intended host 

Adens variana Fern. 

/ldelges piceae (Hatz.) 

Carulaspis visci (Schrank) 

ChoristolleUTa /umiferalla (Clem.) 

Coleop/IOTa laricella (Hbn.) 

Del/drocto""s piceaperda Hopk. 

Diprioll /rutetoTllm (F.) 

Diprioll herCYlliae (Htg.) 

Parasite or Predator 

Agria affinis (Fall.) 

Adalia ronina (Lewis) 
Aphidecta obliterata (L.) 
Aphidoletes thompsoni Mohn 
Cnemodon sp. 
Cremifania nigrocelllliata Cz. 
ExocJlOtn/ls quadripllstlllatlls (L.) 
Hemerobius "itidulus F. 
Hemerobius stigma Steph. 
Laricobius eric/lSoni; Hosenh. 
Leucopis obscura Hal. 
Lipolellcopis praecox de IHeij. 
PIllius impe~.,lS (Muls.) 
Scymnus pllmilio (Weise) (flavifrons Blkb.) 

Aspidiotiphaglls lounsbllryi (Berlese & Paoli) 

Agathis tllmidula (Necs) 
Agria affinis (Fall.) 
Apechthis resinator (Thunb.) 
Apechthis TIl/ata (Gmcl.) 
Ceromasia allricaudiJta Tnsd. 
Glypta muri"a"ae Bauer 
Horogmes chrysosticta (Gmel.) 
Horogmes Tllfipes (Grav.) 
Iseropus i"quisitor (Scop.) 
Itoplectis maelliator (F.) 
,\feteorlls Tllficeps (Nccs) 
PJUJeogmes sclltellaris (Wcsm.) 
Phorocera incrassata Smith 
PhytodietllS /umiferanae Hohw. 
Phytodietus segmmtator Grav. 
Pimpla turionellae (L.) 

Agathis pumila (Hatz.) 
CirrospilllS pictus (Necs) 
Dieladoeerus westwood;; Steph. 
Epilampsil laricinellae (Hatz.) 
Horogl'tles nalla (Grav.) 

Rhizophaglls sp. 
Rhopaliclls tutela (Walk.) 

Aptesis basizona (Grav.) 
Dahlbomit/IIS /meipmnis (Zett.) 
EXel/terllS abruptorillS (Thunb.) 
ExmteTlls amictorius (Panz.) 
ExmteTlls con/Ilsus Kerr. 
StuTm;a illconspicua complex 

Achrysocharella rll/orllm (Krausse) 
Amblymerus sub/ulnatlls (Hatz.) 
Aptesis basizolla (Grav.) 
Aptesis subgllttatm (Grav.) 
Blondelia illelma (Htg.) 
Dahlbomi,,1lS /useipmllis (Zett.) 
Drino bohemica Mcsn. 
Drino spp. 
ExmteTIII abmptoriul (Thunb.) 
Exmterus adsper$/lS complex 
Exmterul amictorillS (Ponz.) 
ExmteTlls eon/IlIUS Kerr. 
E:l:enterlll sp. (prob. vellicatllS Cush.) 
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Number 

2,857 

74 
5.694 

27,974 
703 

5,313 
23,377 

110 
4,913 

40,768 
6.972 

3 
50,368 

238 

],476 

8 
50,449 

871 
18 

20,977 
593 

3 
3 

38 
3,144 

247 
391 
533 

9.524 
74 

],]82 

37,126 
501 

3,278 
172.041 

200 

791 
],474 

4,131 
4.644 
2,781 

72 
197 
294 

6,368 
13,421 

288.036 
45,704 

744 
882.360.000 

225,194 
5,170 

1,207,885 
11,465 
30,960 
]3,116 

846 



TABLE I (continued) 

Alphabetical listing of intended hosts, and species and numbers of parasites and predators released against forest 
inseets in Canndn, 1910-1958 

Intended host 

Diprion hercyniae (Htg.) 

Diprion simi/is (Htg.) 

Evagora starki Free. 

Exouleia pini/oliella (Chnmb.) 

Hemichroa crocea (Foure.) 

Lambdina fiscellaria (Guen.) 

Lambdina somniaria Hulst 

Laspeyresia youngana Kearf. 

Lecanium tiliae L. 

Mafacosoma disstria Hbn. 

Neodiprion abietis (Harr.) 

Neodiprion fecolltei (Fitch) 

Neodiprion "anu/w lIanu/w Schedl 

Neodiprion pratti bOll/uiallae Roh. 

Pnrasite or Predator 

Exmterus tricolor Rom. 
Holocremnw rat:reburgi Tsehek 
Lamachus albopictw Cush. 
Lamachw eques (Htg.) 
Lamachw marginatw (Brisehke) 
Lamachw spectabilis (Holmg.) 
Lamachw sp. Unpan) 
Lamachw sp. (No.1) 
Lamachw sp. (No. 72) 
Lophyroplectw luteator (Thunb.) 
Lophyroplectus sp. 
MonodontollleTUS japoniew Ashm. 
Sturmia incolISpirua complex 
Tetracampe diprioni Ferr. 

Monodontomems dentipes (Dnlm.) 

Dicladocerw sp. 
Eriplatys ardeicollis (Wesm.) 
Pnigalio sp. 

Aclrrysoclraroides sp. 
Aponteles cali/omiew l\lues. 
Zagrammosoma sp. 

Drillo bollemica Mesn. 

TVillthemia occidmtis Reinh. 

Ca/oloma sycopJranta (L.) 

Ascogaster quadridmtata Wesm. 
Macrocmtrw allcylivorw Rohw. 

Blastothrix sencea (Dnlm.) 

Calosoma sycophanta (L.) 
Compsilura concinnata Meig. 
Lesc/renaultia leucopllrys (Wcid.) 

DrillO bollemica Mesn. 

Achrysocharella TIl/arum (Krausse) 
Aptesis basi:ro"a (Grnv.) 
Aptesis subguttatus (Grav.) 
Dahlbominus fuscipennis (Zett.) 
Dr/'no bohemica Mean. 
Exenterw abmptoriw (Thunb.) 
Lophyroplectw luteator (Thunb.) 
Drino spp. Unpnn) 
Tetracampe diprioni Ferr. 

Dahlbominw fwcipennis (Zett.) 
Drino bohemica Mean. 
EXellterw abruptoriw (Thunb.) 
ExenteTl" amictoriw (Panz.) 

Dallibominw fwcipmllis (Zett.) 
Drino bohmlica Mean. 
ExenteTlls amictorius (Panz.) 
Exenterw COlr/USUS Kerr. 
Tetracampe dipTl'o"i Ferr. 
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Number 

631 
18,129 

22 
10,882 
12,664 

476 
830 
732 
437 

49,881 
24 

1,037 
19,914 
18,651 

13,379 

561 
58 

155 

4,634 
71 
39 

500 

8,425 

754 
7,768 

1,449 

100 
4,800 
1,800 

500 

488 
16,236 

167 
150,000 

4,767 
516 

6 
166 

1,709 

21,000 
197 
157 
676 

270,000 
1,801 

375 
549 

1,248 



TABLE I (continued) 
Alphabetical listing of intended hosts, and species and numbers of parasites and predators released against forest 

insects in Canada, 1910-1958 

Intended Host 

N eodiprion sertifer (Gt.'Off.) 

Neodiprion swaillei Midd. 

Neodiprioll tsugae Midd. 

N eodiprioll virgilliamls complex 

Neodiprion spp 

Nygmia pllaeorr/wea (Dono\'.) 

Operoplltera bru",ata (L.) 

Pikonema alaskellSis (Hoh.) 

Pinem strobi (Htll.) 

Pissodes strobi (Peck) 

Pristipllora eric/lSollii (]-It~.) 

Pristiphara genieulata (Htg.) 

Rllyaeionia buoliatla (Schiff.) 

Parasite or Predator 

Aellrysocllarella ruforu", (Krausse) 
Agrotllereutes abbreviator (F.) 
Aplens basizona (Gnl\'.) 
Closterocerus owlarum (Ratz.) 
Dallihominus fuscipennis (Zen.) 
Drino bolle",iea Mesn. 
Exenterus ahruptorius (Thunb.) 
E'xenterrls amictorius (Panz.) 
La",acllus eques (Htg.) 
Lopllyroplect'ls luteator (Thunb.) 
Tetraca",pe diprioni Ferr. 

Aptesis hanzotla (Grav.) 
Drino bollemica Mesn. 

Dallihominus fuscipennis (Zen.) 
Drino bollemica Mesn. 

Aplesis basizol/a (Grav.) 
MOl/odonto",erl/s dentipes (Dalm.) 

Aplesis hasizona (Grav.) 
Drino boltemiea Mesn. 
Exenterus ahruptorius (Thunb.) 
Lopllyropleclus II/Iealor (Thunb.) 

Apanleles laCleiCGlor Vier. 
Calolomo sycophanla (L.) 
Compsilura conci,,,,ala Meig. 
Melearus versicolor (Wesm.) 

Agrypon flaveolatum (Grav.) 
Cyzenis albical/s (Fall.) 
Lyp/UJ dubia (Fall.) 
Pltohocampe crassiuseula (Gray.) 
Pimpla II/rionellae (L.) 
Pltorocera obseura (Fall.) 

Drino bollemico Mesn. 

Exocllom'ls quadripustulatus (L.) 
Hemerobi/ls sligma Steph. 

Coeloides sp. 

Aplesis basizona (Grav.) 
Drino bollemica Mesn. 
Mesoleius lenlMedinis Morley 
Zenillia nox Hall 

Dril/o bohemica Mesn. 

Aclia nudibasis Stein. 
Campoplex mmabilis (Holmg.) 
Campoplex rrlfifemur (Thorn.) 
Copidosoma genieulatum (Dalm.) 
Ephialles ruficollis (Grav.) 
Exeristes roboralor (F.) 
Orgilus obseuralor (Nees) 
Pimpla lurionellae (L.) 
Prislomerus sp. 
Scambus sagox (Htg.) 
Scambus huolianae (Htg.) 
Temeluclla il/terruptor (Grav.) 
Tetrasticl,us turionum (Htg,) 
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Number 

32 
1,032 

47,737· 
84 

3,900,000 
6,636 

14,141 
90 

100 
151 

2,504 

3,340 
5,087 

400,000 
SIS 

3,000 
3,805 

12,000" 
14,915 

514 
143 

48,890 
3,342 

28,657 
475 

1,986 
16,877 

20 
691 
188 

1,040 

14,475 

4,061 
50 

47 

3,084 
1,867 

106,287 
1,765 

1,500 

240 
2,132 
1,952 

22,705 
11,374 

839 
14,919 
3,489 

101 
206 
871 

36,246 
16,624 



TABLE I (continued) 
Alphabeticallisting of intended hosts. and species and numbers of parasites and predators released against forest 

insects in Canada. 1910-1958 

Intended Host Parasite or Predator 

Apanteles solilarius (Ratz.) 
Compsilura concinnala Meig. 
Ellpleromalus "idulam (Thorn.) 
Meleorus versicolor (\Vesm.) 

Slilpnolia solids (L.) 

·Includes 7,540 cocoons parasitized by A. basi:.:o"a 
•• An additional but unknown number released 

TABLE II 

Number 

2,998 
5,769 

22,920 
543 

Species released against forest insects in Canada from 1910-1958 according to Family and success 

Not 
Family Recovered recovered Total 

Hymenoptera 
Ichneumonidae 12 31 43 
Braconidae 5 6 11 
Eulophidae 5 8 13 
Pteromalidae 3 3 
Encyrtidae 2 2 
Torymidae 1 1 2 

25 49 74 
Diptera 

Tachinidae 4 10 14 
Chamaemyiidae 2 1 3 
Sarcophagidae 1 1 
Cecidomyiidae 1 1 
Syrphidae 1 

8 12 20 
Coleoptera 

Coccinellidae 2 3 5 
Carabidae 1 1 
Derodontidae 1 
Rhizophagidac 1 1 

3 5 8 
Others 

Hemerobiidae 2 2 
2 2 

36 68 104 

Of the species released. the 35 that were recovered are of most interest. They include a wide 
range of taxonomic groups and an equally wide range of results which can only be fully appreciated 
from the detailed presentations which make up the main part of this compilation. However, for 
summary purposes, they may be arbitrarily grouped as follows: 

(A) Widely established in host's range and exerting a measurable degree of control-12 species. 
Parasite or Predator 

Laricobius memonii Rosenh. 
Blastothrix smeea (Dalm.) 
Apanteles so/itarius (Ratz.) 
il1eteorus versicolor (\Vesm.) 
Compsilura coneinnata Meig. 
Agathis pu",i/a (Ratz.) 
Epilampsislaricinellae (Ratz.) 
Monodontomer!lS dentipes (Dalm.) 
Dahlhomillus Juseipennis (Zeit.) 
Drino hohemica Mesn. 
Exenterus vellieatus Cush. 
klesoleius tentltredinis Morley 

41 

Host or Prey 

Adelges pieeae (Ratz.) 
Leeanium ti/iae L. 
Sti/pnotia salicis (L.) 
Stilpllotia salicis (L.) 
Stilpllotia salicis (L.) 
Coleophora larieella (Hbn.) 
Coleop/,ora laricella (Hbn.) 
Diprion similis (Htg.) 
Diprion lterC)'l/iae (Htg.) 
Diprion herC)'lliae (Htg.) 
Diprion herC)'lliae (Htg.) 
Pristiphora encmoni; (Htg.) 



( Il ) Established b u l conlro1 \'n lue, If flny , cloll lnful-IO specie" 

PIU'lisiu: or Prcd~tor 

I",uwp is flbrel'r(I Hal. 
I'lI/1uS ifllp~.1:uS (1\ Iul ,. ) 
Crrmijlll1ill lIigroed/II/llIil Cz. 
Compsi/ll rtl COllci",lII la i\ ldg. 
Tc,"dllrlm illlcrrllplar (G n"·.) 
Orgilus OOI(llrlllor (Nect) 
1~l raJlidlllS IIIrianllm ( I·ltg.) 
1':.\ '("'1'1111 IIbr llplorius ('IllUnb.) 
K WIIII'rrls /IIlIielaril ls (Punz.) 
Exell"'"1 rolljmm Kerr. 

11051 or Prc)' 

Ade/ges pit tfll' (Hatz.) 
Adc/gcl piUll~ (Halz.) 
Addgn piUllC (Ralz.) 
\ 'ariOIlS hosls 
RbYllcioma bl/olimm (Schiff.) 
R"Yilcionia bllo/iana (Sch iff.) 
R"Yllciollia buo/imrn (Schiff.) 
Diprjoll/,rrrYlliac (1IIg.) 
Dip,ioll /wrrYl/illl' (1IIg.) 
Diprioll Iraryl/ illl' (Hlg.) 

(e) n ecove r ed In app r ecl:rb le numbe r s bUI 100 early 10 assess uil im n le Im p:lcl-3 s p ecies 

Pansitc or Prt'dalor 

A pln'Jo/cln I/,ompsoni :\ Iohn 
CY::Cllisll/bi(alls ( Fall.) 
Agrypo ll jlnvroill/lim (Gr. .... ) 

Iiosl or Prey 

l fllc/gu piuac «(hlz.) 
Opc, oplr lrrn ", .. ",llIa (L .) 
Oprroplrurll """"ma (L.) 

<") Itecove r erl on ly a t or nc ar " cle:rse n ,'CllSlmd close to time o f rdcllses with pe r m a n en t establi s h 
m ent dou b lful-7 species 

!'anlsile or Predalor 

Apln'Ju/a OOlilerala (L .) 
Cllmpoplex mll/abi/is (Holmg.) 
J>lrytodil'luJ j'l1l11j"nflll~ Hoh",. 
DirilliloC'trllJ luJll<'oodii Slcl'h . 
1/0TOgO'1'I mUlII (Gnw.) 
lip/nil bmi:;ollil (Grn".) 
HXI'II/"'" J (ric% r Hom. 

I [OSI or Pre)' 

Ad('igcs piullc ( ]tan:.) 
Rhyu('ion;/l buo/imlll (Schiff.) 
CJror;stollmw jlllllijUIIIII. (Clem.) 
Co/copf/OT/I /1,r;ul/ll (Him.) 
CO/COp/lOfII /t",'ul/n (Him. ) 
IJiprilJlI JrrrcYllit,c ( I [Ig .) 
Diprioll hcrcYllitlr. (I [tg .) 

(1-:) S ia l us of s llccies or r cco\'cr!es not cie:lr-4 species 

Pnr:asilC or Predalor 110M or Pte)· 

Pimp/ .. /111"0 "1'11111' ( L .) 
Copidosomll g!',,;(u/ntuIII (D9Im.) 
lIgritl nffinis (F911. ) 
CcrOlllllIil1 Iwricmu/lIllI T nst!. 

Rlryaciom'u bllOlilll1/l (Schiff.) 
Rlryacio"ill buolimlll (Schiff.) 
ClJorjslolll'uffl jlllllijl'WlI1I (Clem.) 
ChorislollrllTl1 j mmjl'rwIII (Clem.) 

When judged in terms of the cconomic problems ag:tinst which they were directed, the biological 
control projects arc difficult to assess with any degree of accur.lcy. It secms abundantI}' dear, hO\\'c\'er, 
that major contributions were made 10 removing or markedly reliucing the hazard associated with at 
IcaM four introduced forest pests, namely, Diprioll Iterc)'lI iac, Slilpllotia m/icis, Co/capIrOft/ ltlricellll and 
/,1'((111;11111 tiliac. Less apparent but probably significant are the result s of past or current programmes 
against Nyglllia plll/corr/wea, Prislip/lOf({ crir/lSollii, /Ide/ges picelll' ;l11d Diprioll silllilis. Despite the 
great deal of etTort directed towa rd native forest pests, they are completely lacking from these lists. 

Although careful apprais.11 of biological control projects against forest insects in Canada can 
h;mlly avoid mention of the empirical naturc of certain progr.tIIllTlt:s and the lack of su(Jiciently 
eririC'J.I field assessment, the final judgement must indicate that a satisfactory degree of success was 
obtained. The number of species established is remarkable and the impact of OIlC or two of the more 
successful was suflici cnt to justify the entirc programme of releases. Howcver, serious for('st insect 
problems remain :lI1d :t<l(\itio l1 :11 introduced pests will no doubt become established. The use of 
parasitcs, predators and to:1I1 increasi ng extent dise:lse org:lIl isms, will continue to be one of the most 
valuable approaches to control of forest iusect pcst!i. Thc rapidly increasing knowledge of population 
dynaTllics, the continuous surveys and thc fruits of broad ccoloj:Cical studies should m:lke future 
biological control efforts C\'cn morc sllccessful and the apprais.1ls of impact more critical. 
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BIOLOGICAL CONTROL PROJECTS 

HOMOPTERA 

(1) Balsam woolly aphid-Adelges piceae (Ratz.) (Adelgidae) 

A. piceae and other closely related species now recognized in Europe are considered to have 
originated in the Caucasian region of Asia where a typical adelgid development occurred on both 
spruce and fir (Abies) hosts. A. piceae as presently understood occurs generally throughout Europe 
and the entire life cycle is on various species of Abies. Heavy attacks are common but the European 
host, Abies alba Mill., does not show the marked effects of the feeding as does the North American 
balsam fir, Abies balsamea (L.) Mill. 

The first North American record of A. piceae was from Maine in 1908 but not identified as such 
until 1916 when further collections were obtained (207). Careful studies by Balch (27) and others 
showed rather clearly that the insect was probably introduced on nursery stock at more than one 
location before 1900. In Canada it first became established in southern Nova Scotia and was already 
distributed over a considerable area by 1910. It is now a widespread pest of balsam fir in New York, 
Massachusetts, Vermont, New Hampshire and Maine in north-eastern United States and in Nova 
Scotia, Prince Edward Island and southern and eastern New Brunswick in Canada. In the late 
forties, it was found in Newfoundland in south-western sections as well as on the Avalon and Burin 
peninsulas. Evidence points to introductions from the mainland around 1940 by air currents or on 
nursery stock. 

A. piceae has been present in western North America for a long time, being first recorded in 
central California by Annand (2) and in northern Oregon by Buckhorn and Lauterbach (72). Since 
1954 severe outbreaks have been found at numerous points in Oregon and \Vashington on amabilis 
fir, Abies amahilis (Doug!.) Forb., alpine fir, A. lasiocarpa (Hook.) Nutt. and grand fir, A. gra"dis 
(Doug!.) Lind!. (375, 195). In 1958, Silver (307) recorded A. piceae on amabilis and grand fir in the 
Vancouver area of southern British Columbia and presented definite evidence that the insect had 
been present for at least eight years and circumstantial evidence for a considerably longer period. 

A recent extension of the known North American range of A. piceae was reported by Speers 
(321). In 1957, infested Fraser fir trees, A.fraseri (Pursh) Poir., were found in Mount Mitchell State 
Park in North Carolina. 

The life history and habits of A. piceae on balsam fir in eastern Canada were described by Balch 
(27). The life cycle is simpler than that of most adelgids as all stages are found on the one host. There 
is no sexual reproduction and winged forms are rare. Overwintering takes place as first stage larvae 
(1Ieosistens) and there are two and sometimes a partial third generation between late April and late 
November, the second generation being the most abundant. The aphids are found on all aerial parts 
of the tree except the needles. Tunnock and Rudinsky (357) studied the biology in Oregon and found 
it generally similar to that in eastern Canada, the prime difference being four generations a year 
between mid-February and October. Feeding is accomplished by probing between the cells of the 
bark and is accompanied by injections of a salivary substance that has striking effects on the growth of 
balsam fir. Twigs swell and become grossly distorted; bud growth is stopped and trees develop 
characteristic flat, dead tops. Heavily "gouted" trees gradually die back over a period of years while 
putting on little or no growth and occupying growing space. Somewhat more spectacular losses result 
from feeding on the main trunk. Heavy "stem" attack may cause death within two to three years. Less 
severe stem feeding delays the death of the tree and increases the amount of inferior quality wood, or 
"rotholz", that is produced. This hard brittle wood greatly reduces the value of trees for lumber and 
also affects pulping qualities. 

The severity of the A. piceae problem in North America stems largely from the extreme suscep
tibility of balsam fir and amabilis fir to attack. European and most other species of Abies show much 
less pronounced gouting and "rotholz" formation. The slow death or stagnation of forest stands 
makes an appraisal of the total losses in the Maritime Provinces of Canada difficult. Balch (27) stated 
that A. piceae has caused more damage to the pulpwood forests of the Maritime Provinces than any 
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other insect despite outbreaks of such important forest insects as the spruce budworm, Choristolleura 
fumiftralla (Clem.); hemlock looper, Lambditla fiscellaria (Gucn.) and the European spruce sawfly, 
Diprioll hercyniae (Htg.). He estimates (personal communication) that 158 million cubic feet were 
killed between 1951 and 1955, a period which followed the main and earlier los.~es in Nova Scotia. 

The rapid deterioration of balsam fir stands in Nova Scotia, originally credited to a "gout 
disease", prompted the initiation of the biological studies by Balch (14, 15, 16 and 27). 
These established that the causal agent was the introduced pest, A. piceae, and indicated the serious
ness of the problem. Direct control measures, even with present day chemicals, arc not practical 
under forest or woodlot conditions. Cutting and burning of infested stands was recommended as a 
deterrent, but cannot be considered an answer to the continued spread of such a small cryptic insect. 
Climatic factors cause widespread periodic reductions in the numbers of the aphid but do not prevent 
it causing more or less continuous damage. Therefore, very early consideration was given to enhancing 
the effect of the few native predators of A. piceae. In 1933, through the co-operation of the then 
Imperial Institute of Entomology, a sizeable number of Leucopis ohscura (Hal.) and a few of Lipo-
leucopis praecox de Meij. were liberated at Fredericton. Between 1935 and 1941, four additional 
predators, Aphidecta obliterata L., ExocholUllS quadripustulatus L., lIemerobius nitidulus Fabr. and 
II. stigma (Steph.) were liberated in New Brunswick as well as additional colonies of Leucopis obscura 
in both New Brunswick and Nova Scotia. Wartime conditions forced the suspension of activities 
until the project was reopened in 1950. The Belleville 'Institute, working through the Common
wealth Institute of Biological Control (C.I.D.C.), has pursued an active and far-flung search for 
additional predators. PilI/liS impexlls (Muls.) and Laricobius erichsonii Rosenh. were liberated first in 
1951. Releases of Cremifania nigrocelllliata Cz. followed in 1952 and Cnemodoll spp. in 1954. Aphidoletes 
thompson; Mohn was first released in 1955 and represents the last European predator brought to 
North America. More recently, the search for suitable predators was extended to other parts of the 
world and led to experimental releases of Adalia sp. from Japan and Sc)'tlmus pumilia (Weise) from 
Australia. 

Field studies of introduced predators have been largely the responsibility of officers of the Forest 
Entomology and Pathology Laboratory at Fredericton who have published extensively on the more 
important species (66, 67, 79, 68, 80, 69 and 81) and have supplied much of the recovery data pre
sented below and which is tabulated in Appendix II. 

The full details of the release programme outlined above appear in Appendix I, while Table III 
below presents a general summary showing the years of release, the provinces concerned, and the 
total number of specimens of each species of predator. Background information on the source, 
biology and habits of the introduced predators is presented in the following paragraphs with special 

TABLE III 

Predators introduced and released against Adelges piceae (Ratz.) in the Atlantic Provinces, 1933-1958 

Number of 
Predator Years released Province specimens 

Adalia ronina (Lewis) 1958 N.B. 74 
Apllidecta obliterata (L.) 1941, 1951-52, 

1955-58 N.R., Nfld. 5,694 
Apllidoletes tllompsoni Mohn 1955-58 N.B., Nfld. 27,974 
Cnemodon sp. 1954 N.B. 703 
Cremijallia nigrocelllliata C.m. 1952-57 N.B. 5,313 
Exocllomw quadripustmatlls (L.) 1935-37, 1939-40, 

1956 N.B. 23,377 
Hemerooius nitidll/w F. 1935 N.B. 110 
Htmerooiw stigma Steph. 1935, 1937, 1938 N.B. 4,913 
Laricobiw ericllsonii Rosenh. 1951-55, 1958 N.B., N.S., Nftd. 40,768 
Leucopis obscura Hal. 1933, 1934, 1936, 

1941, 1947, 1955 N.B., N.S., P.E.I., Nftd. 6,972 
Upoleucopis praecox de l\feij. 1933 N.B. 3 
Pullw impexus (Muls.) 1951-55, 1957-58 N.H., N.S., Nfld. 50,368 
Scymnlu pumilio (Weise) (flavijrons Blkb.) 1958 N.H. 238 
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emphasis on species that have been recovered. Where recoveries were made, their significance is 
discussed at some length while the detailed records are listed in Appendix I I. 

Leucopis obscura Hal., (Diptera: Chamaemyiidae) 

This predator has long been known from Europe (167, 168, 353, 381). Early workers were 
concerned mainly with the description of the various stages of the insect which was recognized as a 
common predator of many aphids found on coniferous trees. Notes on the life history and biology 
are more prevalent in some of the later papers (381, 384). 

In Europe, L. obscllra overwinters in the larval stage and possibly as a puparium. There are two 
generations per year which are largely confined to the trunk of the tree. The eggs, larvae and adults 
of many types of aphid are attacked. Tragardh's (353) report that L. obscura was an important predator 
of A. piceae in Sweden prompted the collection of material in England and the subsequent release of 
approximately 2,000 specimens near Fredericton in 1933. A second small shipment was imported 
from England and liberated in the same general area in 1934. The success of these liberations was 
described by Balch (27). This predator had become sufficiently common in the Fredericton area by 
1936 to provide for further liberations in New Brunswick, Prince Edward Island and Nova Scotia 
during 1936 and 1941. Further releases were made in Prince Edward Island in 1947 and in south
western Newfoundland in 1955 and 1956. 

A detailed study of the spread, distribution, seasonal history, habits, natural control factors and 
the impact on A. piceae was initiated in 1947 by Brown and Clark. Their main conclusions (68) were 
as follows: (1) L. obscura has spread over almost the entire range of A. piceae in New Brunswick and 
Nova Scotia. Recoveries have also been reported in Newfoundland (78 and see Map 1). (2) Despite 
this rapid spread, there is no evidence that this predator was present in Canada before the liberations 
mentioned. (3) The chief prey of I ... obscllra is A. piceae; Pit/eus stroM (Htg.) is an occasional prey. 
(4) There are two generations per year and overwintering usually takes place in the puparium. (5) The 
intermediate developmental stages and adults of A. picea£ are the common stages attacked; eggs and 
the first larval stage are rarely eaten. (6) One native parasite species, Pacilyt/eur01I altiscutum How. 
(Hymenoptera: Pteromalidae), was reared from L. obscura in Canada. (7) The reasons why L. obscura 
has not provided effective control of A. piceae are complex but include the following main factors: 
feeding takes place after the prey has laid large numbers of eggs; searching ability is limited; the prey is 
capable of increasing more rapidly than the predator; and the predator pllparia suffer greater over
wintering mortality than the prey. (8) L. obscura does reduce the number of aphids on stem-attacked 
trees and thus the spread and damage of A. piceae have been reduced. However, tree killing has not 
been prevented. 

Lipoleucopis praecox de Meij., (Diptera: Chamaemyiidae) 

This species is recognized as a common predator of Pit/eus pini Koch in England (381). Three 
adults were obtained and liberated near Fredericton in May 1933. No evidence of survival is available 
and no further introductions were attempted. It is thought to be a specific predator of Pinells pini. 

Exoclwmus quadripustulatus (L.) (Coleoptera: Coccinetlidae) 

This species was reported as attacking a variety of aphids and coccids on numerous coniferous 
and broad-leaved trees in Europe. Wilson (381) considered it a major predator of Adelges spp. in the 
British Isles. Wylie (384) found it attacking Adelges niisslilli in France and Delucchi (107) considered 
it of very minor importance in the predator complex attacking A. piceae in Switzerland. 

Between 1935 and 1940, over 23,000 beetles were liberated near Fredericton from stocks collected 
in England and in 1956, a small liberation was made from material collected in Sweden. No evidence 
of establishment was obtained and it is assumed that the species was unable to survive the winter. 
Smith and Coppel (317) have reported that larvae of E. quadripustuiatus arc cannibalistic when prey 
are scarce and that they occasionally feed on Aphidecta obliterata pupae. 
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Hemerobius stigma Steph. and H. 11itidillus F .• (Neuroptera: Hemerobiidae) 

Laidlaw (208) and Wilson (381) found H. stigma to be very common on coniferous trees in 
England where it attacked a variety of aphids. H. 11itiduius was always present in the same situations 
but in smaller numbers than H. stigma. Eggs were collected in England for liberation in the 
Fredericton area in 1935. 1937 and 1938. No evidence of survival was obtained and it can be assumed 
that they did not survive the winter (27). 

Aphidecta obliterata (L.). (Coleoptera: Coccinellidae) 

The observations of Laidlaw (208) and Wilson (381) also suggested that A. obliterata. which hlls 
been reported as a predator of many conifer-feeding aphids. might be of value in the control of A. 
piceae. Accordingly over 1.700 adults were collected in England and released near Fredericton in 
1941. No survival was recorded but many of the attributes of A. obliterata made it an early candidate 
for study when a broad search for predators of A. piceae in Europe was initiated in 1951 by the 
C.I.B.C. at the request of the Canada Department of Agriculture. 

Studies in Europe by Wylie (384) and others indicated one generation per year with adults 
overwintering in the duff on the forest floor. Eggs arc laid on the needles. twigs and trunk of the tree 
and the larvae are good searchers. About 2.500 specimens from central Europe were liberated in 
southern New Brunswick between 1951 and 1955. In the hope of finding a strain more suited to New 
Brunswick conditions over a thousand specimens collected in Sweden were liberated ncar Fredericton 
during 1956 and 1957. Small numbers of beetles from Czechoslovakia and Sweden were released near 
Corner Brook. Newfoundland. in 1957 and 1958 respectively. 

Field and laboratory observations by Smith (316) showed the habits in Canada to be similar to 
those reported in Europe (105). Brown and Clark (69) followed the liberated material closely and the 
following comments are largely drawn from their observations. Although it was observed to complete 
a generation during the year of release. A. obliterata was never recovered in subsequent 
years. Imported material from various locations in Europe was liberated at both coastal and inland 
points. Apparently this species cannot survive the winter conditions in New Brunswick. This is 
most unfortunate as large releases on individual trees have demonstrated the efficiency of 
this predator. Its habit of ovipositing and feeding on twigs would also be of great value in regions 
where "gout" is the predominant form of injury. 

Pul/us impe:rus (Muls.). (Coleoptera: Coccinellidae) 

Pill/US impexus was rated as one of the ten important predators of A. piceae in central Europe by 
Delucchi (106) who described the insect and its life history in Europe in considerable detail. 

P. impexus has one generation per year. Eggs are laid in late summer on infested trees by adults 
that also overwinter. Larvae appear in April and develop into adults by May. Both overwintered and 
newly emerged adults are present in June but probably do not interbreed. All stages of the aphid are 
attacked and development is well synchronized with that of the prey. 

Material from several locations in central Europe, but predominantly from Germany and 
Switzerland, was liberated in New Brunswick from 1951 to 1955. Over 36,000 specimens were 
released at eight locations. Slightly over 2,000 specimens were released at two points in Nova Scotia 
in 1952 and 1955. Between 1952 and 1958, over 9,000 specimens were liberated at five locations in 
south-western Ne\\foundland (Map 2). 

Balch, Clark and Brown (31) reported on the success of the liberations. P. impe.\"us was recO\'ered 
every year since 1952. It overwinters in the egg stage lind the ensuing larvae feed on the second and 
third stage larvae of A. piceae and first generlltion adults. The adult beetles feed on these same stages 
later in the season. Although well synchronized with the first generation, the adult beetles often 
occur between the aphid generations and do not appear to feed on the dormant stages present at that 
time. 

The numbers have remained low with little spread from the liberation areas. Winter mortality is 
considered a major limiting factor. 
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Laricohius ericMonii Rosenh., (Coleoptera: Derodontidae) 

Studies by C.I.B.C. officers showed that this beetle is one of the most common predators of 
A. piceae in Europe. Franz (131, 133) described the distribution, morphology and bionomics. It is 
known to occur widely in central continental Europe, following closely the distribution of the 
Coniferae on which its prey live. Several conifer-infesting aphids were recorded as prey, but A. 
piceae is recognized as the primary prey. Adults ovenvintcr in the soil and emerge in the spring to 
resume feeding, to mate and to lay eggs on infested fir trees. The four larval stages feed actively on all 
stages of A. piceae present. Pupation takes about two weeks and new adults emerge in early summer. 

Liberations began in Canada in 1951 when about 2,000 beetles were released in study areas at 
Fredericton. Further liberations in 1952 and 1953 were concentrated in this area but in 1954 and 1955 
sizeable colonies were released at several points in southern New Brunswick and in Nova Scotia. 
Liberations in south-western Newfoundland began in 1952 and continued until 1958 with a total of 
nearly 17,000 specimens involved (Map 3). 

Some specimens were released in cages to provide information on their development and habits 
in Canada. The results have been published by Smith (316), and Brown & Clark (67), and Clark & 
Brown (80). The latter authors concluded that in Canada L. ericMonii feeds solely on A. piceae and 
that it has established itself at most release points. Spread has been slow, averaging less than two 
miles per year. The life cycle is similar to that in Europe and no parasites, predators, or diseases were 
obsen-ed. Ovenvintering conditions in the ground are apparently suitable and mortality from 1951 to 
]958 was low. Population sampling in areas with and without this predator demonstrated its value 
in reducing the population levels of A. piceae. Ordinarily the second aphid generation is much more 
numerous than the first which suffers considerable winter mortality. This trend is reversed when 
L. ericllSo,,;; is present. Feeding by predator larvae is considered more important than feeding by 
the adults and comes when late stages of the spring generation of the aphid and their eggs are present. 
All these stages arc attacked markedly reducing the numbers of the second generation. Its earlier 
appearance and acceptance of A. piceae eggs make L. erichsollii a much more efficient predator than 
L. obscura. Unfortunately, it has not spread rapidly, thereby necessitating an extensive programme of 
liberations. 

Cremifallia lligrocellulata Cz., (Diptera: Chamaemyiidae) 

Delucchi and Pschorn-Walcher (108) studied the life history and habits of this small fly while 
collecting material for shipment to Canada. In central Europe, it is a common predator of A. piceae 
but has not been found attacking the closely related A. niisslilli. Its development is well synchronized 
with that of A. piceae with three generations per year. However, 95 per cent of the first generation 
enter a pupal diapause and half of these continue in diapause throughout the remainder of the growing 
season. The population level of the second generation is, therefore, much lower than the first, while 
the third generation is the most abundant. Puparia ovenvinter on the bark. 

Liberations began in 1952 and were continued yearly until 1957. More than 5,000 specimens 
were released near Fredericton and the results were reported by Balch, Clark and Brown 
(31). Establishment occurred at all liberation points but the maximum recorded spread was less than 
a mile. Even on heavy stem infestations C. 11igrocellulata has not reached numbers comparable to 
L. ericMOIlii or L. obscura. Only two generations per year were observed and puparia ovenvinter 
predominantly in the ground but also on the bark. First generation attack is earlier than by L. obscura 
but later than by L. erichsolli; and does not seem to prevent considerable oviposition by the aphids. 
The second generation is small, apparently because of diapause in the first generation. The predator 
has not been found in light infestations. 

Cllemodoll spp., (Diptera: Syrphidae) 

Approximately 700 specimens of ClIemOdOIl spp. from Switzerland, which could have included 
C. latitarsus Egg. and C. pubescells Delucchi and Pschorn-Walcher, were liberated ncar Fredericton 
in 1954. The taxonomy of these species was discussed by Delucchi and Pschorn-Walcher (109). 
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These authors (pcrsonal communication) now consider the material scnt to Canada was of a non. 
forl'St species and not associated with A. piuae. 

Balch, Clark and Brown (3 1) found no evidence of oviposition and no recon rieg were made. 

Apltido/etes thompsoll; i\ li.ihll, (Diptera: Ceeidomyiid:Le) 

This small delicate fly is a common predator in Europe of JI. piuat! and , to some c...: tent , of 
A. lIiisslilli. It has becn studied and described by 1\ 101111 (249), Franz (1 32) and Delucchi (107). There 
arc three to fi \'c generations per ycar each requiring about fOLir weeks; the larvae feed on aphid eggs 
and lan'ac, Pupation and o\'crwintering ordi narily take place in the ground but some immat ure 
Ian':Le occasionally hibernate on the bark surface, 

Although e:Lrly recognized as a common predator of A. picea(' , the introduction of A phit/o/l'lfS 
IhoIllPS01/; was delayed because of its fragile nature and difliculties in devising s.1lisfactory collecting, 
shipping and rearing techniques. A small liberation of 4+ specimens in poor condition was made in 
1955 with no success (3 1). Large shipments of puparia and m:Lture larvae bccame aV:Li lable and were 
incub:lted at Fredericton in [957. ' I'hough the Ilumbers of A,/II'ccae were low during the fi rst gene ra
tion that ye:Lr bec:IIISe of a sc\'ere wintcr, recoveries from the 22,000 A. thompson; liberated were made 
throughoul the rl'St of the season and in the spring of 1958, About 5,500 were released in 1958 from 
fur tlu.: r re:lrinf:,'S at Fredericton, A trial shipment of adults to Newfoundland resulte(1 ill the rch::ase of 
about [40 apparently vigorous specimens ncar Corner Brook. 

The impact of this predator is not yet known. Furt her libcr.nions arc planned :IS trials have shown 
the :Idult flies arc longer. Jived and more rugged than was previously supposed, 

Since efforts to establish thc morc common and available predators known in Europe had not 
prO\'idcd adequate economic control of II, piu ac in the Atlantic Provinces, the furt her effo rts of the 
C,1.B,C. were solicited in 1957 to search for promising predators of fir-infesting aphids in o ther pa rts 
of the world, Small trial ghipments of possible predators were recci\'ed at Bdle\' illl,; in 1958 and two 
speciL'S, Adalia rOllillO (Lewis) from Jap:lIl and SC)'IIIIIIIS pllllli/io (Weisc) from Austrn lia, were libernted 
in cagcs at Fredericton, Deliniti\'e rcsults are not yet availabl e. Other species from Austr:l lia, J:lpall, 
Ind ia, Pakistan and sc\'eral eastern European countries arc also under preliminary im·cstiga tiOll . 

In 1956, Balch cl al. (3 1) stated, " The results to date may be summarized briefly. 
Four species arc well established. L, obscllfa has multiplied rapidly and spre:ld widely but reduces the 
aphid poplll:ltion only in the later stages of "stem allack" . It h:ls not prevented the kill ing of trees but 
may delay thei r death ami has helped to check spread. L. l'richsonii has shown the ability to redu ce 
"stem attacks" sharply before the tree ig killed. It commences feeding earlier in the spring than other 
abundant species and can dcstroy most of the immature slagc::s and adults and consume the eggs 
bcfore they hatch, This gives it an advantage in competition. It is too early \0 determine its ultimate 
value. P. impexlIs and C. lI;croul/lllata ha\'c so far multiplied and spread only \'ery slowly and their 
value is unecrtain. An imp()rt'ant lack in the predator complex is a species capable of att:lcking light 
infestations and prevcming "gout" ." The~c comments still apply cxcept that the important role of 
Laricobius /'richsOllii is clearer aud !/phi(/oletes thompsolli shows considerable promise. The extensive 
world search for further predatOr!> is providing additional ~pec i es for ~tudy. Recently the scope of the 
problem in Cana(b expalHled to include the lower coastal area of British Columbia, Conditions here 
arc marked ly differcnt from the J\tlantic Provinces and trial liberations of most of the abO\'c species 
\\'ould seem warrant ed, 

(2) P ine ba rk aphid- Pill/,us IImhi (Htg.) (Adclgidae) 

I'il//'lls slrobi is nath'e to Canada and the U.S.A. and attacks ornamental plant ings, plantations 
:lIId natural reproduction of castern white pine. Other species of pine :Ire occasionally att:lcked. The 
life history and habits arc not well understood; the most complete :Iccount is by i\ lcDaniel (227). 
Cla rk and Brown (81) ha\'c recently published on a nati\'e predator, Cominuolls feeding by brge 
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numbers of P. strobi results in unthrifty trees \\ ith short yellowish needles. I lea\'}' auacks often result 
in stunti ng, br:mch mortality. or attacks by secondary insects. 

Surplus stocks of two species of predator being released against Adelgrs P;CNlI' became :nrailablc 
and in 1939 fifty specimens of IIrntl'robills stigma Steph. were released ncar Belle\·ille. In 19-40. 
app roximately -4,000 specilll(:ns of E:wdWl/IliS ql/(ulripllstuftllllS (1..) were released:1I Fort Frances and 
51. Williams in Ontario and in t he S:lI1d ilands Fon;st H(:serve in south-eastern :\ b nitoba . It is not 
entirely clear whether the Sandi lands release was against I'. slrobi or whether the intended hosl was 
the scale, '/'OIlIll('Y('l/a IIIllIIiw/{/l i(ll l/l (I'. & !\IcD.), ,I com mon pcst in southern Mani tOba. 

:"\'0 special efforts were made to follow the fate of these liberations and no re<:overies of either 
species arc known from gener:11 collections madc in the areas. lIowc,'er, il is noteworlhy thai no 
reco\'cries were obtaincli in the .'1. pirNlI' projL'Ct where close ohscn':ltiQns wcre made in rcle:lse :Ir(·as. 

(3) Lecaniulll scale- I .eml/i/llll lilitll' L. (Cocci{b e) 

T hc Iccanium scalc is nali,'c to Europe and reached V:lI1cou\'er on nursery stock in 1903, It 
rapidly became established in the Vancou\'er :I rea :uul caused severe damage to a v'l riet)' of trccs 
including maples, horse chestnut, clm, basswood, alder and hawthorn, T he e:lrly hi!ltory of this 
problcm was reported hy Glendenning (H 5, 1-46) alld later Sllld ies Oil Vancou\'er Island by Graham 
:md I' n::bb[c (156). T hese aut hors described the life history and h:lhits of the ~ca l e as weI! :IS its 
imerret:l1ionship with the introduccd parasite, Waslolilr;.'!: Sl'r;,('(1 (Dalm,), ' I'he use of I .. liliac L. in this 
sect ion follows the terminology of Richards (291) while recognizi ng that the European fauna alld 
terminology hal'c 1101 yet been fully clarified. 

The inefficicncy of chemiC:II colilrol methods in the mid 1920's led to the introduction from 
England, through the assistance of the then Imperial Inst itute of Entomology, of n. uriulI:1 p:l rasitc 
of the scale then called 1.(Wllilllll coryli. In 1928 and 1929, slightly more than 1,000 specimcns were 
liberat!!d in :"\'orth \'aIlCOII\'Cr, Establishment was r:tpid and by June 1930, the parasi tes had dispersed 
o,'er 20 squa re miles. In 1931, parasitized scales were distributcd at intervals throughout the 
Vancouv.:r and lower Fraser I(iler area where the scale was a problem. Establishment was equally 
prompt and by 1932, se:.[c popu lations were:1t such a low level tllat it was dillicu lt to find material 
for tr:lllsfer to Salt Spring Isl:md ncar Vancouver Isl:lIld where Se\'e rc scale outbreaks ex ist.:d. For 
the nc."t IO yean, the scale remained at a I·ery low level. 

In 19-41 , well-established scale infestations in the Victoria dist rict of Vancouver Island were 
reported by Gr:lham and Prebble (156). B. sffiutl was pn:selll in considerable numbers and causing 
a high degree of parasitism, It is generally assumed that the scale and its parasite reached \·3.llCOUI'er 
Island on infested nursery stock, Although origin:llly thnught to be restricted in its allaek 10 the 
lecanium scale, Gr:lham and I' rebble showeclthe p:lrasite was able to su rl"i,'C on Physokl'rmcs sp, on 
Douglas fir. T his habit, comhined with the S:III Spring Island releascs, could readi ly account fo r the 
presence of the p;lrasite in thc Victoria area in 19-4 1. 

Evidence put forth by Graham and I'rebble ( 156) showed thatlJ. seriUtl has in heren t [imitat ions 
:IS an effecti ve cont rol ;Igent for lecani um scale, The parasite has two gener:lIions per year. T he fi rst 
altacks crawlers and young scales while they arc on the foliage and twigs in the late fall. The abu ndance 
and dist ribution of the young scales is not conduci\'e to high par:l~itism wllich is f:ltalto these st:lgcs. 
After o\'crwi ntering with in Ihe host, the seco nd generation attacks scales th:L( escnped e:l rlier :lIIack 
and that have reached the adult stage, Parasitism is 1;0neelllr:Hed in felll:l le scales and cOllsiderable 
superp:lrasitism OCCllrs, Although the (Iegree of parasitism may be ,·cT)· high, the presence of lhe 
parasi te may not materially affect the activity of the matu re fema le sl;alc. Egg- pro{luction and deposi
tion may procc-cd normally. This appears to he a limiting factor in the effecti"eness of 11. Sl'r;UQ . 

Il owel"er, the combined effeCt of parasitism, winter kill and non-product ivc unfertilized females has 
reduced the incidence of SC\'ere scale outbre3ks. 

A lecanium scale origi nally identified :IS 1.. coryli I.. was recorded at Halifax in 1913, but no 
serious damage was reported IIntil [933 when infe ~ ted ciLlltrecs werc found in the Public Gardens, 
Hichords' recent paper (291) zn:.kes it uncertain whllt species of l ,e(({lIillm was illl"ol ved but it was 
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probably the native species, L. cerasifex Fitch. In any event, the successes with B. sencea in British 
Columbia immediately suggested the desirability of similar efforts at Halifax and 11 specimens of 
B. sericea from British Columbia and 365 from England were liberated at Halifax in 1934. The 
following year, 21 parasites were again obtained from England and released at Halifax. Scouting for 
the scale continued for a few years and reports of reduced numbers presumed to be traceable to 
severe winter conditions are on record. It is not clear whether an effort was made to follow 
the establishment of the parasite but in any case, no recovery records are available. There are, however, 
records of B. sericea heing taken at Kitchener, Ontario in 1935, at Fredericton in 1937, and at Regina 
in 1957. The origin of this material is unknown. However, the taxonomy of the genus is still in doubt 
(261) and the question of possible synonymy between B. sericea (Dalm.) and the native B. longipem,is 
Howard remains unresolved. 

(+) Juniper scale-Carulasp;s visei (Schrank) (Diaspididae) 

Carulaspis visei is of European origin and has been collected throughout the United States and 
southern Canada in parks and other ornamental plantings (91). It infests COlles, twigs and leaves of 
various species of juniper, arborvitae, incense cedar and cypress (119). Heavy attacks often result in 
yellow, thin foliage and, if sustained, may cause tree mortality. The life history and biology are not 
well understood but were described briefly by English (117). Localized heavy infestations on juniper 
are known to occur in south-western Ontario and were reported in 1941 (61) and again in 1946 (365). 

In 1947, approximately 1,400 specimens of a parasite, Aspidiotiphagus 100l1Isburyi (Berlese and 
Paoli), were obtained from infested twigs imported from Bermuda and released near London, Ontario. 
This parasite is also known from Europe, Africa and Australia (83) and has been reported as an 
important scale parasite in Florida (220). There have been no recoveries. 

COLEOPTERA 

(5) White pine weevil-Pissodes strobi (Peck) (Curculionidae) 

Pissodes slrobi greatly complicates the growth and management of white pine in eastern North 
America. It has been studied both in Canada and United States and a good appreciation of its biology 
and habits can be obtained from a number of references (157,216,270,35,332,333). 

The native parasite and predator complex of P. strobi was discussed at length by Taylor (337, 
338) who concluded that, although the native complex was large and diversified, there would be some 
merit in searching for additional species in western U.S.A. or Europe. 

During investigations in Europe, the C.I.B.C. collected and sent to Canada a small shipment of a 
weevil parasite, Coeloides sp. The material was released in southern Quebec in 1950; the details are 
included in Appendix I. Unfortunately, no specific identification is available for the liberated material 
and it is not known how closely it resembles Coeloides pissodis (Ash.), a common parasite of P. slrobi 
throughout its range. 

In recent years, efforts to control the weevil have been concentrated on chemical spraying, 
silvicultural management and tree breeding. 

(6) Eastern spruce beetle-Dendroctonus piceaperda Hopk. (Scolytidae) 

During the 1930's, the European spruce sawfly, Diprion hercyniae (Htg.), became a serious 
threat to the spruce forests of eastern Canada, particularly in New Brunswick and the Gaspe area of 
Quebec. The impact of this outbreak was partially obscured by an outbreak of D. piceaperda (334, 
266) which also attacked and killed many trees (293, 294, 25, 148). As an adjunct to the large-scale 
biological control programme against the sawfly, a limited attempt was made to introduce predators 
and parasites of D. piceaperda. In 1933, about 300 specimens of Rhizophagus sp. from England were 
liberated at a study area in Bonaventure County, Quebec. The following year nearly 500 additional 
specimens were liberated in the same area as well as nearly 1,500 specimens of Rhopalicus tutela 
(Walk.), also from England. A concerted effort was made in 1934 and 1935 to determine whether 
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these species were established but no evidence of survival was obtained. It is of interest that R. tutela 
had been collected in north-eastern United States as early as 1920 (55) as a parasite of Pissodes strobi. 
Apparently the species reached the New England area "accidentally". 

The failure of these liberations may be connected with the host relationships of the species 
involved. Both arc best known from pine-infesting bark beetles other than Detldroctollus. 

LEPIDOPTERA 

(7) Satin moth-Stilpllotia salids (L.) (Lymantriidae) 

Slilp"olia solids is native to Europe and western Asia and occurs commonly on various species 
of poplar and willow (143). Outbreaks are rather limited in size, short-Ih'ed, and usually involve trees 
or stands in or around cities. Defoliation is rarely complete and hence the satin moth is not considered 
a serious economic pest. Its bionomics have been intensively studied since its introduction to North 
America and the most comprehensive treatments are those by Burgess and Crossman (73), 
Glendenning (144) and Reeks and Smith (290). Eggs are laid in midsummer; young larvae skeletonize 
leaves before overwintering in the third instar; voracious feeding by the last larval stages follows in 
the spring; and pupation occurs in early summer. Dispersal is accomplished by adult flight, wind 
currents carrying the young hairy larvae, larval migration and the indiscriminate oviposition habits of 
the adult females. 

S. solids was first recorded in North America in 1920 as defoliating Carolina poplars ncar Boston, 
Mass. (196). During the next few years, it was found over an ever-increasing area, mainly on poplar 
planted for shade or ornamental purposes. Later as it spread principally northward into New 
Hampshire and Maine, feeding on natural stands of various poplars and willows was observed. By 
1930 (290), S. salicis reached southern Nova Scotia and south-western New Brunswick. It continued to 
spread and was recorded in Newfoundland in 1934, on Cape Breton and Prince Edward Island 
in 1935, on the Magdalen Islands in 1937 and in southern Quebec in 1938. By 1954, it was well 
established in the more settled areas of the Atlantic Provinces where poplar shade trees are common. 

Coincidentally, S. salicis was also discovered in 1920 in Vancouver (143) and its progressive 
spread into the interior of British Columbia as far as Vernon has been documented by Condrashoff 
(84). In 1922, it was found at Bellingham, Washington (196) and within 15 years was common 
throughout Washington and northern Oregon west of the Cascade Mountains. As in eastern North 
America, the early records were from poplars planted for shade or ornamental purposes. Later natural 
stands and various species of willow were attacked. Of most economic importance were stands of 
black cottonwood, Populus /ric//Ocarpa Torr. & Gray, a valued source of material for plywood and 
pulp. 

Interest in S. salicis stemmed largely from the nuisance of caterpillar migrations in built-up 
areas and the apparent shift in food preferences, with increasingly frequent damage to native species. 
In 1927, some of the parasites introduced for the control of the gypsy moth, Por/he/ria dispar (L.), 
and brown-tail moth, Nygmia phaeorrllOea (Donov.), were found attacking S. salids in New England 
(74). The intensive biological control programme of the V.S.D.A. against the gypsy and brown-tail 
moths (74) readily became a source of parasites for liberation in areas infested with S. salicis. The 
programme in north-eastern United States continued until 1935 while liberations in Washington 
State were conducted from 1929 to 1934. Ten species were liberated and four became established. 
These four species, Compsilura C011d'l1la/a Meig., Apatlleles solitarius (Ratz.), Eupteromalus nMu/alls 
(Thorn.) and Me/eorus versicolor (Wcsm.), were liberated in eastern Canada from 1929 to 1934 and in 
British Columbia between 1932 and 1937. Much of the material came from collections made in New 
England but some came directly from Europe and all were obtained through the co-operation of the 
V.S.D.A. 

Compsilura c011dmlata Meig., (Diptera: Tachinidae) 

This species is native to Europe and Asia and is known throughout the range of the brown-tail 
moth (94) of which it is an important parasite. It attacks many types of lepidopterous hosts in Europe 
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(94) and in North America (371) where nearly a hundred hosts are recorded. The biology was des
cribed in considerable detail by Culver (94) and Tothill (350). It is a larviparous species requiring 
about one month for a complete life cycle. Reeks and Smith (290) discussed its overwintering habits 
in New Brunswick and concluded that two or three generations are produced each season and that 
the winter is passed within a hibernating host. However, overwintering larvae of S. salicis are too 
small for this purpose. 

C. conci,mata was first introduced into North America in 1906 in one of the first attempts to 
effect control of the brown-tail moth and gypsy moth in New England (94). About 10,000 specimens 
were imported from nine European countries in the succeeding five-year period. By the end of that 
time, the parasite was sufficiently well established to support large scale col1ections for distribution 
to other areas. Between 1912 and 1916, nearly 33,000 parasites were col1ected in New England by 
Canadian officers for colonization in New Brunswick, Nova Scotia, Quebec and Ontario. These 
liberations made beyond the range of the brown-tail moth in Canada were intended to establish 
certain facultative parasites in advance of the pest species (348). There are at least two published 
records (352, 140) of recoveries of C. cotlcitmala in New Brunswick and Nova Scotia shortly after this 
initial liberation programme. Baird (9) in reviewing this early programme considered that its greatest 
\'alue was the establishment of C. conci,mala on a variety of native species so that it was available to 
become an effective parasite of S. salieis nearly 15 years later. 

Although the somewhat sketchy records indicate that C. coneinnala was wen established from 
the early releases, a second programme of introductions was initiated in the wake of the entrance of 
S. salieis into the Maritime Provinces in 1930. Over 2,000 specimens from New England were 
released between 1932 and 1937. Even in 1930 parasitism of S. salids in Nova Scotia by C. coneinnala 
was appreciable (141) and it is difficult to assess the value of the second series of liberations. Reeks 
and Smith (290) showed the rather variable occurrence of the parasite in col1ections of S. salids. On 
occasion, very high levels of parasitism of late-stage larvae were recorded. These authors concluded, 
however, that C. coneinnata offers slight control value for S. salids because of its overwintering 
requirements. 

The recovery data for C. coneinnata in eastern Canada are included in Appendix II and shown 
on Map 4. Establishment occurred in al1liberation areas and there was spread up to 200 miles. Its 
distribution has become rather static in the Maritime Provinces, southern Quebec and southern 
Ontario indicating that it has probably reached its northern limit. More than 70 species have been 
recorded as hosts including three sawflies, PristipllOra gelliculala (Htg.), Croesus lalitarslls Nort. and 
Trichiocampus viminalis Fab. 

C. coneinnata was liberated in the Pacific North-west and in British Columbia between 1929 and 
1934. Jones et al. (196) discuss the recoveries in Washington which began in 1933 and gave variable 
figures of parasitism up to 43 per cent. In British Columbia, it was first recovered from an undeter
mined nymphalid in North Vancouver in 1939. The first recoveries from S. salids were in 1~)41 at 
several points near Vancouver. By 1944, there were a number of records from lower Vancouver 
Island. It has subsequently been recorded from many lepidopterous hosts col1ected on the Coast 
north to Bella Cool a and into the interior as far as Shuswap Lake (Map 5). 

Eupteromalus lIidulans (Thorn.), (Hymenoptera: Pteromalidae) 

This species is native to Europe and Asia where it is a common and important parasite of Nygmia 
phaeorrllOea and S. salids. Its biology, habits and interrelationship with S. salids were described by 
Proper (276), Brown (70) and Burgess and Crossman (74). The efforts of L. O. Howard resulted in a 
large-scale importation and colonization programme from 1906 to 1909 to combat N. phaeo"'lOea in 
New England. Importations were halted when E. nidulatlS was found attacking other more important 
primary parasites. 

Soon after S. salids reached the United States in 1920, E. nidulans was reported as one of its 
common parasites (74). As it was wen established in some localities, a programme of col1ection and 
shipment to other outbreak areas was initiated. This programme also provided material for liberations 
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MAP 4 

HOST SPECIES - Nygmia phaeorrhoeo IOonoy.1 
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MAP 5 

PARASITE SPECIES - Compoilura concinnala Mcig. 

HOST SPECIES - Slilpnolia salicio (L.I 

o RELEASE POINTS - 1924·34 
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in Nov:1 SCOlia and New Brunswick in 1932 alld 1933 md in British Columbia in 1933 and 193-4. 
T hcsc arc detailed in Appendix I. Outside of ~ew England, where l!'. nit/Illalls first became established 
on N. pharorrlll.Jt{I, the species has not been ~lIcccssful. In \rashillgton 51:1Ie, twO rcco\'eries wcre 
made in 1935 (196), one at some distance from a release point. No recoveries were reported from 
British Columbb (241) or the !, Iaritime l' ro\'inccs (290). 

APOIlIr!('$ solilutill! (Ibtz.), (H Ylllcnoplera: Bracollidae) 

This braconid is a well known plrasite of S. salicis in Europe (iO). It is l primary intcrnal parasite 
of varioliS Lepidoptera (3-43) ;1IId its life histor)' and habits werc described by Parker (26i) and Reeks 
and Smith (290). T here arc two complete generations per year. 

In 192i, officers of the U.S.I).A. imported 36 males and 19 females from Hu ngary. These were 
used as breeding stock and gave rise to all matcrialliberated in New Engl:lIld and Washington before 
1932 (26i) . In tlt:1I year, ;111 additional 542 cocoons were imported from Europe. All releases were 
followed by recoveries the fo llowing rear and the spread was rapid. It was stated (267) that by 193-4 
A. soli/urillS was undoubtedly distributed throughout the range of S. salicis in ='iew England and this 
was confirmed by Cbll~e n (82). 

Jones el ill. (196) reported the liberation of 26i II . soli/Mills at Kent, Washington, in 1932 and 
its reCo\'ef)' throughout the main infested areas of the State by 193-4. A. so/irariliS disperscd o\'cr 
dist:mccs of more than 100 miles in two years. Clausen (S2) summ;lri7.ed the impact of A. solitariliS 
on S . mlicis populations in the United States by stating that field parasitism of ovcrwintering lan'ae 
oftcn reaches 60 per cent and that it is the most imporlalll of the est:lblished parasites. 

In 1933, officers of the Can:lda Department of Agricultu re collected parasite material in l':ew 
England through the co-operation of the U.S.D.I\. ;lIId liberations werc made :11 1\ 10l1ctol1 and Sussex 
in :"\e\\' Brunswick (1,2 12 specimens) and on Nicomen Island lIl:ar Y:lI1co\l\'er (i36 specimens). 
Between 1936 and 19-1-2, further small liberations totalling 1,050 specimens were made at points 011 

the cast and west coasts of Newfoundland. Establisillnent from these \'arious liberatinns was success
ful. Reeks and Smith (290) reported recoveries the yelr after liberation and dispersal of up to 126 
miles within two years. They considered that A. soli/arillS rapidly reached ;1 11 principal infestations 
in the I\tlantie Provinces (l\'lap fi) . Although A . so/iff/tillS llIay become numerous, it s effectil'eness is 
oft en redllcc(l by hyperp:lr:lsites. 

In British Columbia, IIp(llitr/u was rccoI'ered at the liheration point in 193-1-, the ycar following 
release. The 5:lrne ycar, specimens were obtai ned and released at Lillooet (383). Establishment 
occurred and the parasite is /lOW :lssociatcd with S. salins from Kamloops to Vancou\'er and on 
Va/lcou\'er Island sout h of Comos (i\ lap i). High le\'cJs of par.lsitism ha\'e been recorded and a 
complex of hyperparasites studied (2i-4, 2i5). 

Metl'ortls '(:('rsicolor (\\"eslll.), (Hymenoptera: Rraconidae) 
'I'his par:lsite is nali I'e to Ellrope where it at tackll N. plwl'orrlw('(/ :lnd numerous olher Lepidoptera 

(iO, i4). It is a solitary internal parasite with two or three generations per ye:l r and a life history \'ery 
simi lar to other members of the genus (260). 

The original interest in ill. versicolot was in connection wilh the brown-tail and gypsy moth 
problems in north-eastern United Stales (190). Det ween 1906 and 1916, approsimately 11 ,000 speci
mens were rclcased. Recoveries were made !IOOII :Lfter and the p!Ir.lsilc quickly bcc:ulle estahlished 
throughout the infested area. Ilowe\'cr, parasitism remained consistently low at values less than 
5 per cent. 

Brown (iO) found a "ef)' si milar par.lsite attacking S. salicls in lI ungary and between 1932 and 
193-+ o\'er 20,000 specimens were liberated in ~ew England and Washington State. This pamsih: 
was later found to be J1J. vcrsirolor, the sa me species rclellsed earlier against N. plmrotrhoM in New 
England where it did not become established on S. mlicis, although there werc a few isolated recoveries 
( 196). In contrast, the releases in Washington St:lle were immediately followed by reco\'erics and by 
1938 it was well established in the Puget Sound area and considered to be dispersed O\'er the range of 
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MAP 6 
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S. salids in that State (196). Parasitism up to 30 per cent was recorded and the value of M. versicolor 
was considered second only to A. soli/arills. 

The first liberation in Canada was in southern New Brunswick in 1913 and against N. phaeorrhoea 
(290). In 1942,23 specimens were liberated in western Newfoundland against S. salicis. Reeks and 
Smith (290) found the results similar to those in New England as on only one occasion were specimens 
reared from S. salicis. This was in 1952 when two specimens were taken at McAdam about 20 miles 
from the 1913 release point. 

In British Columbia, 520 Ill. versicolor were liberated in 1934 at Litlooet and recoveries in the 
general area began the following year. In 1941, it was rather abundant in S. salicis outbreaks in the 
Greater Vancouver and southern Vancouver Island areas (Map 8). This undoubtedly represents a 
spread from Washington State as liberations were made as close to the International Boundary as 
Bellingham. 111. versicolor has also been recovered in the Skeena Valley east of Prince Rupert about 
400 miles north of the nearest recoveries on Vancouver Island. Apparently this parasite is well suited 
to conditions in coastal British Columbia. 

In summary, four parasites have been introduced into Canada for the control of Stilpllotia 
salicis. Stocks were obtained from the extensive biological control programme in the U.S.A. and were 
liberated in Newfoundland, New Brunswick, Nova Scotia and British Columbia. Eupteromalw 
nidula1lS failed to become established. Meteorus versicolor failed in eastern Canada but spread rather 
widely in coastal British Columbia to become a major parasite of S. salids. Compsilllra cOllcillllata 
became established in all release areas and through its wide host tolerance now occurs in southern 
Ontario and southern Quebec well beyond the known limits of S. salids. Apanteles solitariw provides 
a dramatic example of the rapid establishment and spread of an introduced parasite. Small numbers 
liberated at a few localities quickly resulted in considerable parasitism throughout most outbreak 
areas. In the United States in particular, this parasite was considered a major factor in the reduced 
population levels that followed its introduction. 

Most reports on the parasites of S. salicis mention the rather erratic nature of their incidence. At 
certain times, parasitism is very high whereas in other years and at nearby points it may be very low. 
C. concinnata which does not overwinter within S. salicis appears to be limited by the availability of 
suitable alternate hosts. Both Ill. versicolor and A. soli/arills support a large number of secondary 
parasites (approximately 15) the most important of which is Dibrachys cavils (Wlk.). 

Despite the establishment of several valuable parasites and the availability of present day insecti
cides, S. salicis continues to be a shade tree problem in the Atlantic Provinces. Little extension of its 
range has been apparent in recent years and severe damage is restricted to roadside or urban plantings 
of exotic poplars. In British Columbia, it continues to spread into the interior of the Province (308) 
and to attack native poplars as readily as exotic species. 

(8) Brown-tail moth-Nygmia phaeorrllOea (Donov.) (Lymantriidae) 

N. phaeorrhoea is native to Europe and was accidentally introduced to North America on nursery 
stock. The first record was from Somerville, Mass., in 1897 (206). It rapidly became established on 
various hosts but with a definite preference for apple, pear and other fruit trees. Oak, willow and other 
deciduous trees and shrubs are also attacked (347, 91). The life history and habits in North America 
were summarized by several authors, one of the fullest accounts is by Burgess and Crossman (74). 
Eggs are laid in midsummer, young larvae feed gregariously and form a tough web in which they 
hibernate, feeding is completed in the spring, and pupation occurs on the tree in late June. 

The strong flight of N. pllaeorrllOea aided its rapid spread in New England (206) and by 1907 
it was established in the north-eastern New England states downwind from the point of introduction. 
It was first found in Canada at St. John, N.B., in 1902 (236) and 1904 (126). The first Nova Scotia 
collections were made in 1905 at Digby but not reported until 1907 (269). Population levels increased 
rapidly in southern New Brunswick and southern Nova Scotia in particular, and an active programme 
of control by collecting winter webs, parasite introductions and spraying was established first by 
provincial authorities and very soon in co-operation with federal agencies (139, 140, 347, 178). The 
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numbers of N. phaeorrhoea reached a peak in 1913 and 1914 and gradually declined (140) until by 
1925 the intensive control programme was discontinued. 

The biological control programme against N. phaeorrhoea in the United States was carried out 
between 1905 and 1911 in conjunction with the programme against the gypsy moth, Por/he/ria dispar 
(L.), (82). More than 20 species of parasites and predators were released and seven became established. 
The U.S.D.A. both provided material directly and allowed officers of the Canada Department of 
Agriculture to collect well established species for liberation in Canada (178, 352). Four species, 
Apanteles lacteicolor Vier., Calosoma sycophanta L., Compsilura concinnata Meig. and Meteorus 
versicolor (Wesm.), were released in New Brunswick, Nova Scotia, Quebec and Ontario. See 
Appendix I. . 

The releases of C. sycophanta, C. concinnata and A. lacteicolor in the Eastern Townships and 
Montreal areas of Quebec and at Toronto and Vineland in Ontario, were intended as a protective 
measure against the possible invasion of either P. dispar or N. phaeorrhoea (352). Establishment on 
such native insects as tent caterpillars was the intention (348). N. phaeorrhoea has never been a 
threat in these areas but P. dis par has been recovered in southern Quebec on various occasions (238) 
and scouting and sex attractant trapping is still conducted by the Plant Protection Division, Canada 
Department of Agriculture. 

Apanteles lacteicolor Vier., (Hymenoptera: Braconidae) 

Although this parasite is now known from Europe, North Africa and Asia primarily as a parasite 
of N. phaeorrhoea, it was not described until after it was reared in quantity from material imported 
to the United States from Austria and Italy. Its life history and biology were described by Muesebeck 
(260) and Burgess and Crossman (74). Eggs are laid in young larvae and overwinter therein. Develop
ment is completed the following spring. One or possibly two summer generations are passed in 
alternate lepidopterous hosts such as P. dispar. 

Liberations in the United States began in 1906 and the first recoveries were in 1909 (74). A. 
lacteicolor spread rapidly through the outbreak areas of N. phaeorrhoea and by 1913, an officer of the 
Canada Department of Agriculture was able to collect parasites for release in Canada. Between 1913 
and 1915, about 65,000 parasites were shipped to Fredericton. Liberations were made in 1913 at 
several points in southern New Brunswick and at Bear River in Nova Scotia. Subsequent develop
ments in Nova Scotia were treated by Gilliatt (140) who described the active colonization programme 
that functioned as an adjunct to concerted efforts to control the pest by winter collection of the larval 
webs. Although large numbers of A. lacteicolor were handled in this work, field recovery data did not 
produce striking evidence of widespread high parasitism (see Appendix II). It is also of interest to 
note that Hewitt (178) reported the collection of a parasite at Bear River indistinguishable from 
A. lacteicolor in 1912, the year before liberations began. The significance of this record is uncertain. 
In New Brunswick, A. lacteicoWr was recovered on only one occasion (179). As in Nova Scotia, the 
only recorded host for this parasite was N. phaeorrllOea. 

Calosoma sycophanta (L.), (Coleoptera: Carabidae) 

This predator was one of the first species introduced into the United States to counteract P. 
dis par. It is native to central Europe and the original material was imported from Italy and 
Switzerland. The preferred prey of C. sycophanta is P. dis par to which it is well adapted (74) and its 
establishment in New England contributed greatly to the control of that pest (82). Although other 
Lepidoptera, including N. phaeorrllOea, are attacked, C. s)'cophallta has only become well established 
in outbreak areas of P. dispar. The absence of P. dis par in Nova Scotia and New Brunswick may be a 
factor in the apparent failure of releases between 1912 and 1915. Despite the attempts made to follow 
the liberations (140, 348) no recoveries were made in Canada. 

Compsilura concinnata Meig., (Diptera: Tachinidae) 

Information on this species and the programme of introductions into North America are pre
sented in some detail in the section on Stilpnotia salicis (pp. 50, 51). Briefly C. concinnata was introduced 
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into Canada between 1912 and 1916 in efforts to control N. phacorrhoea in the Maritime Provinces 
but few recoveries from this host are on record. It did, however, become established on other lepidop
terous hosts and is now widely distributed in eastern Canada (Map 4) where it is most important as a 
parasite of S. salids. 

Meteorus versicolor (Wesm.), (Hymenoptera: Braconidae) 

Background information on this species is also included in the S. salicis section (pp. 54, 57). M. 
versicolor was originally introduced into New Brunswick in 1913 to combat N. phaeorrhoea but no 
recoveries were made until 1952 when it was reared from S. salicis larvae collected in the general 
area of the release (290). Although present in eastern Canada, Ill. versicol()r has not become an effective 
parasite of either N. phaeorrhoea or S. salicis in that region. 

The N. phaeorrhoea outbreak in New Brunswick and Nova Scotia ran its course between the 
first record in 1902 and its complete disappearance by 1927 (269) as an extension of outbreak condi
tions in north-eastern United States. The peak of the outbreak occurred in 1913 and 1914 at a time 
when the programme of parasite and predator introductions was most active. The results of this 
programme are very indefinite. Only one of the species (A. laclficol()r) became well established and 
there is some confusion surrounding its introduction. Records of parasitism maintained during the 
web collection programme are vague and simply indicate that rather high levels of parasitism by 
A. lactcicolor occurred in years immediately following the peak of the outbreak. The combined 
actions of weather, parasites, spraying and the thorough search for winter webs undoubtedly contri
buted to the gradual reduction of moth numbers recorded for the period prior to 1927. However, it is 
surprising that neither N. phaeorrllOea nor A. lactcicolor has been recovered since that time. Similar 
reductions are recorded for the United States (82) but the insect can still be collected in parts of 
Maine, Massachusetts and Connecticut (166) where it remains a minor problem. Plant quarantine 
measures, the collection of webs, chemical measures common in orchards and various other natural 
controls are probably responsible for this potentially serious pest being kept in check. 

(9) Forest tent caterpillar-Malacosoma disstria Hbn. (Lasiocampidae) 

ill. disstria is native to North America and widespread outbreaks on deciduous trees are well 
known in Canada (181, 63, 85, 233) and in the United States (183). Reduced vigour and growth, 
branch and twig mortality and limited mortality of weakened trees are the principal results of the 
periodic outbreaks. Perhaps as important is the nuisance value of the large numbers of migrating 
caterpillars that are characteristic of the peak periods of outbreaks. 

Liberations of Calosoma s),cophanta and Compsilura concimlala were made in Quebec and Ontario 
between 1914 and 1918 as part of the programme against the gypsy moth, Porthetria dispar, and the 
brown-tail moth, Nygmia phaeorrhoea. These potentially serious pests did not occur in central 
Canada at the time and liberation points were chosen in the hope that advance establishment might 
take place on such a native pest as M. diss/ria (352). C. s),cophanla was never recovered and although 
C. concinnata became well established in eastern Canada, it is not considered an important parasite of 
M. disstria as is evident from the recovery records in Appendix II. 

In 1917 and 1918, interest in the biological control of M. disltria and Hyphantria cllnea Dru., the 
fall webworm, shifted from the Maritime Provinces to western Canada (180, 114). Studies of 111. 
disstria in the Vancouver and Victoria areas of British Columbia indicated a native tachinid, Leschen-
aultia leucopltrys (\Vied.), was an important parasite and plans were made to introduce it into eastern 
Canada. A rather spectacular outbreak at Sylvan Lake, Alberta, (near Red Deer) attracted attention 
and was reported to be free of parasites (349). In 1919, 1,800 specimens of L. Icucopltrys obtained from 
British Columbia were liberated at Sylvan Lake. Although considerable numbers of M. disstria have 
been reared during subsequent outbreaks in Alberta, particularly by the Forest Insect Survey, L. 
Icucophrys has never been recovered. 

In 1937, a small liberation of Sarcopltaga alclriclli (Park.) was made against M. disstria near 
Sudbury, Ontario. At that time, a severe outbreak was attracting attention in Ontario (57). A supply 
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of S. aldrichi became available at the Belleville Institute and was released at Sudbury. As this species 
is characteristically the most abundant parasite of M. disstria in eastern North America (182, 310) and 
was already abundant in the release area (57), any effect of this liberation cannot be determined. No 
attempt was made to compile the many records of occurrence of S. aldrich; in either the Sudbury 
area or in Ontario in general for Appendix II. 

(10) Winter moth-Operophtera hrumata (L.) (Geometridae) 

O. hrumata is a well known pest of fruit and deciduous trees in Europe. A very extensive European 
literature is available, including two comprehensive papers by Speyer (322) and Silvestri (309). 

O. hrumata was first reported in North America in 1949 by Hawboldt and Cuming (171) and 
Smith (318) after being confused with the spring cankerworm, Paleacrita '{Jernata Peck, for some years. 
It was originally found only on the south shore of Nova Scotia and annual observations by the Forest 
Insect Survey have since followed its gradual spread within that province (127, 129). Considerable 
defoliation has occurred in unsprayed apple orchards and oak forests. Many other forest and shade 
trees are attacked. Early studies (318) indicated that native parasites and diseases were effecting only a 
negligible degree of control. The first releases of European parasites were made in 1954. Larvae and 
pupae were collected in various outbreak areas in Europe and the cocoons shipped to Belleville for 
winter storage and incubation. This provided for liberations of six larval parasites. The details of 
these releases arc given in Appendix I and the individual species are commented on below. 

Agrypon fia""eo/atum (Grav.), (Hymenoptera: Ichneumonidae) 

This primary larval parasite is known from many Lepidoptera in Europe (341). Its biology is 
not well known and has been deduced largely from rearings at Belleville. O. hrumata larvae are 
attacked but parasite development is not completed until after the host has cocooned in the ground. 
The extended period over which adults emerge in the spring may indicate that other hosts are required 
for the survival of this parasite. 

From 1956 to 1958, nearly 2,000 parasites were released at points near Windsor, Bridgewater 
and Liverpool. Dissections of field-collected larvae in 1957 produced evidence that A. flaveolatum has 
successfully attacked O. brumata (154). Intensive field studies yielded a single recovery of this species 
in 1958 in an area where releases were made after 1956 (Embree, personal communication). Therefore, 
A. flaveolatum is probably established in Nova Scotia but its possible impact will not be known for 
several years. 

Cyzenis a/hicalls (FaiL), (Diptera: Tachinidae) 

This specific primary parasite is known throughout the range of O. brumata in Europe. Its life 
history and biology were treated by Speyer (323) and Pschorn-Walcher and Herting (277). Microtype 
eggs are laid on the foliage and ingested by the host larvae. Pupation and overwintering take place 
within the host pupa. Adults for release in Canada were obtained from parasitized larvae and pupae 
of O. hrumata collected in several European countries and reared at Belleville. 

Between 1954 and 1957, about 1,300 C. a/means were released in Nova Scotia at Oak Hill and 
Moose Lake ncar Bridgewater. In 1958, over 14,000 specimens were released at four points extending 
from Ste. Croix near Windsor to near Liverpool. The closest point to Bridgewater was Wentzell 
Lake, a distance of approximately 10 miles. Although parasite adults were observed in the field during 
years of release, no positive recoveries were made until 1958. These records led to renewed optimism 
on the value of this parasite.1 

Lypha dubia (FaiL), (Diptera: Tachinidae) 

This parasite is recorded from many species of Lepidoptera in Europe (342). It is very similar 
in appearance and biology to the North American species L. setifacies West. and the question of 

lEmbree (116) has shown that C. a/means is now firmly established in the Oak Hill release area at Bridgewater. 
In 1959, parasitism mnged from 4 to 24 per cent and a spread of more than one mile from the release point hod 
occurred. The trend continued in 1960 and an extensi\'e release programme is planned. 
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possible synonymy has not yet been resolved. It is a primary lan'al parasite that deposits living larvae 
on twigs or foliage near host larvae. Puparia are formed within host pupae where they ovenvinter. 
Adults of L. dubia were reared at Belleville from larvae and pupae of O. brumata collected in Switzer
land. 

Only a single small liberation was at'tempted. Twenty adults (13 males and 7 females) were 
released ncar Bridgewater in 1955. No evidence of survival has been obtained from subsequent 
collections. 

Phobocampe crassiuscula (Grav.), (Hymenoptera: Ichneumonidae) 

This parasite has been recorded from the winter moth and other geometrids in Europe (341). 
Adults for release were obtained from cocoons shipped to Canada after being reared from parasitized 
geometrids collected in Germany by officers of the C.LB.C. 

The bionomics of P. crassillscula are not well known. Apparently overwintering takes place as an 
adult in the cocoon. Very young host larvae are attacked in the spring. Development is rapid and the 
adults which emerge in June and July presumably pass through a second generation. 

About 150 adults were liberated at Bridgewater in 1955. In 1957, approximately 500 adults were 
released at points 30 miles east and west of Bridgewater. This parasite was not recovered from regular 
collections made in the release areas. 

Pimpla Illriollellae (L.), (Hymenoptera: Ichneumonidae) 

This parasite is widely distributed in Europe where it is best known as a parasite of Rhyacionia 
buolwna, the European pine shoot moth. More than 40 other lepidopterous hosts are recorded (345, 
130, 71). 

The first interest in this parasite was in connection with the R. buoliana problem in southern 
Ontario and releases were also made against the spruce budworm in Ontario and Quebec. The details of 
these programmes are dealt with elsewhere (pp. 68, 69). Material for O. brumata releases was originally 
reared from pupae of the European fir budworm, CllOrislO1lellra mllrillana (Hbn.), collected in France 
and Germany supplemented by propagation rearings at Belleville. 

In 1955, nearly 200 adults were liberated at Bridgewater but no recoveries are on record. 

PllOrocera obscura (Fall.), (Diptera: Tachinidae) 

This palaearctic species is a common parasite of various lepidopterous hosts including O. brumata 
in England and continental Europe (361, 102). A liberation of unknown size was made at Bridgewater 
in 1955 and in 1958 about 1,000 specimens reared from O. brumala material collected in Austria were 
released at three localities on the south shore of Nova Scotia. No recoveries from the earlier liberation 
are on record and it is too early to assess the results of the latter. 

In 1955 and 1956, a virus suspension was obtained from Dr. K. M. Smith of England and used 
in field trials against the larvae of both O. brumala and Alsophiia pometaria (Harr.). Results were 
contradictory and later studies have not yet clarified the issue. The original material was obtained 
from Vanessa cardui (L.) while the origin of the virus in a second shipment remains obscure. The 
high mortality obtained in laboratory trials against a number of lepidopterous species is promising 
and investigations are being continued to establish whether a non-specific virus or an agent triggering 
latent virus is involved. 

O. brumata continues to extend its range in Nova Scotia. Although it is not a problem in well
tended orchards, many types of ornamental and shade trees are severely attacked. It is difficult to 
assess the possible impact of O. brumata in other parts of eastern Canada but serious efforts to reduce 
its spread seem warranted. The introduction of larval parasites has not yet produced satisfactory 
results although recent indications are more promising. Efforts are now directed toward finding 
pupal and egg parasites as well as virus diseases in Europe. The detailed population studies undenvay 
in Canada will provide an excellent basis for assessing any biological control agent that becomes 
established. 
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(11) Eastern hemlock looper-Lambdilla fiscellaria (Guen.) (Geometridae) 

L.fiscellaria is native to North America and in Canada occurs from Manitoba to Newfoundland. 
The principal host trees are hemlock and balsam fir, although many other coniferous and deciduous 
trees are occasionally defoliated. Outbreaks"in Newfoundland were discussed by Carroll (77). DeGryse 
and Schedl (104) reviewed earlier outbreaks in Ontario and Quebec and more recent conditions have 
been covered in Annual Reports of the Forest Insect and Disease Survey. 

The bionomics of the hemlock looper were detailed by Watson (363) and Carroll (77). Adults 
lay eggs in various cryptic locations on trees and stumps in late summer. They hatch the following 
June and the larvae feed for six weeks in early summer before pupating in protected places on the tree 
trunk or on stumps. Young lan-ae require new foliage for satisfactory development but later stages can 
survive on old foliage. In severe infestations, trees are often completely defoliated and may be killed 
in one season. The rather sudden and usually sharply delimited outbreaks can, therefore, have serious 
results as ncar complete mortality of trees of merchantable size is commonplace. Such conditions 
have occurred in Newfoundland, Quebec and Ontario and prompted an interest in enhancing the 
native complement of biotic control agents. In particular, the outbreaks in Newfoundland in the late 
194-0's stimulated a search for promising parasites. 

Outbreaks of closely related species, the oak looper, L. somlliaria Hulst, and western hemlock 
looper, L. fiscellaria IlIgllbrosa (Hulst), were attracting attention in British Columbia during the late 
194-0's and a species of tachinid, Willihernia occideutis Reinh., was abundant (185). This parasite 
ovenvinters as a mature larva and collections were made by taking soil samples under oak trees on 
Saanich Peninsula, Vancouver Island, that were infestcd with L. somniaria. The larvae obtained were 
ovenvintered in leaf mould and reared to adults the following spring. Liberations were made at 
several points in central and western Newfoundland between 1949 and 1951. A single liberation was 
also made in an outbreak on Hill Island in the Thousand Islands of the St. Lawrence River ncar 
Gananoque, Ontario, in 1950. 

Although special studies of L. fiscellaria were continued in Newfoundland for several years after 
the releases of lV. occidelltis, no positive recoveries were obtained (77). Several larvae tentatively 
identified as W. occidetltis were collected in 1951 but they failed to ovenvinter in rearing and could 
not be positively identified. The Forest Insect Survey continued to follow the decline of the outbreak 
in the St. Lawrence Thousand Islands (232) but W. occidelltis was not recovered. 

The incidence of diseased larvae during hemlock looper outbreaks has been noted on several 
occasions. In 1948 a small amount of virus extracted from diseased hemlock looper larvae at the 
Insect Pathology Research Institute was disseminated at two points in Newfoundland (77). In 1950, 
considerable lan-al mortality attributed to an unidentified "wilt" disease was recorded in several 
outbreak areas. The disturbances involved make it unlikely that the introduced disease was responsible 
and there have been no observed recurrences of such mortality in any of the outbreaks observed since 
1950. Interest in diseases of the hemlock looper continued and field trials with crystalliferous bacteria 
were attempted (173). 

(12) Oak looper-Lambdilla somlliaria Hulst (Geometridae) 

L. somlliaria is native to western North America and is virtually indistinguishable from L. 
fiscellaria IlIgllbrosa (Hulst), the western hemlock looper. It periodically becomes abundant in Oregon 
and Washington in U.S.A. (204-) and on the Saanich Peninsula of Vancouver Island (292, 210). 

In 1917 and 1918, Tothill conceived the idea of introducing the predacious beetle, Calosoma 
sycophallta (L.), as an aid in reducing local population levels of Malacosoma disstria Hbn. and L. 
somniaria on Vancouver Island. Shipments from the brown-tail moth programme in eastern Canada 
were released at Royal Oak in 1917 and in Victoria in 1918. Downes (114) concluded that the failure 
of the beetle to become established was because of the lack of synchronization in development with 
either L. sonmiaria or M. disstria. 
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(13) European pine shoot moth-Rhyacio1l;a buolialla (Schiff.) (Olethreutidae) 

R. bllo!ialla was described in 1776 (302) and has been the subject of much study and an extensive 
literature. It is distributed throughout Europe and many parts of Asia and attacks all species of Pillus 
to varying degrees (76, 136). Outbreaks in nurseries and plantations attracted much attention and 
earned it the reputation of being the major pest of pine in Europe. The status and biology were 
described in great detail by many European authors; some comprehensive papers are those of Ratze
burg (279), Lovink and Ritzema Bos (215) and Crooke (93). The most comprehensive North American 
study yet published was by Friend and West (136). A resume of the seasonal history in Canada has 
been drawn from these publications. 

There is one generation per year and adults appear in the field in late June and July. The eggs 
are laid on the twigs or needle sheaths of the new growth. Larvae emerge in about two weeks and 
mine needles for a short period. Later they migrate to the new buds where they feed before hibernat
ing as partly grown larvae. Feeding is resumed in early spring and is extended to additional buds 
before pupation takes place early in June. The needle-mining activities of young larvae result in 
conspicuous brown needles hanging from the needle sheaths. These are apparent in late summer 
but are a minor part of the injury produced by this insect. The partial or complete feeding on buds 
results in various growth malformations and heavily attacked trees become crooked, stunted and 
virtually useless. The cryptic habits of the insect make chemical control difficult (248). In Europe 
the traditional control method is the mechanical removal of infested shoots during the fall and winter. 
Attack becomes less serious as trees increase in height. 

The first record of this serious pest in North America was by Busck (75) who found specimens 
on ornamental Scots pine on Long Island, N.Y. in 1914. An extensive survey the following year 
showed that the insect occurred in 32 'nurseries or plantations in nine states from Pennsylvania to 
Illinois (76). It was concluded that these records all represented very recent but separate importations 
on nursery stock. No control action was undertaken and there was little reference to the insect during 
the next decade. Soon thereafter it was recognized as a serious pest of red pine plantations in north
eastern United States (136, 248). 

R. buoliana first came to the attention of Canadian officials in 1925 (237) when a shipment of 
infested stock from Holland was intercepted at Windsor, Ontario. The same year an inquiry from a 
cemetery official in Toronto led to the discovery of R. buolialla at eight additional points in the 
Toronto area. A careful reinspection of nursery stock imported during the previous two years resulted 
in further discoveries in Ontario at Guelph, at points east of Toronto and in the Niagara Peninsula, 
as well as in British Columbia at Victoria. The Plant Protection Division, Canada Department of 
Agriculture, immediately undertook a programme of careful inspection and eradication (306) which 
in the early years was primarily concerned with ornamental stock in nurseries, parks, cemeteries, etc. 
However, by 1931 infestations were widespread in planted trees in WeIland County along the north 
shore of Lake Erie. The eradication programme was intensified in the hope that extensive pine 
plantings immediately to the west could be protected. Despite these efforts, infestations in the 
Niagara Peninsula continued and new records of occurrence, usually traceable to the movement of 
nursery stock, were made at many points in south-western Ontario. Attempts by the Plant Protection 
Division to control or reduce the spread by pruning infested shoots were soon reduced and eventually 
discontinued in the 1940's. The Forest Insect and Disease Sun'ey of the Forest Entomology and 
Pathology Branch has reported the spread, cstablishment and status of R. buolia"a annually since 
1939. The main area of infestation in southern Ontario continued to increase during the 1940's 
reaching its limit in 1951 at a line drawn from the lower end of Georgian Bay to just east of Lake 
Ontario. Within this area, population levels fluctuate widely following the trend in winter weather 
conditions. A number of small localized and persistent infestations are on record north of the main 
infestation area and undoubtedly reflect the movements of infested nursery stock either from foreign 
countries or from southern Ontario. The infestations are usually on ornamental plantings below snow 
line. Infested trees were first reported in Ottawa in 1940, at Sault Ste. Marie in 1953 and at Blind 
River in 1958. Similar conditions prevailed in other parts of eastern Canada and localized outbreaks 
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were reported as follows: Quebec-Montreal, 1931; Grand'Mere, 1934; Quebec City, 1954 and 
Eastern Townships, 1956-57; New Brunswick-Fredericton, 1954; Nova Scotia-Bcar River, 1925, 
1931 and 1935 and Halifax, 1935; P.E.I.-Charlottetown, 1952; Newfoundland-St. John's, 1952 
and Corner Brook, 1955. These first records usually included evidence of earlier establishment. 

In British Columbia, R. buolialla was first found in a nursery near Victoria in 1925 (237, 113). 
Although infested shipments were intercepted by Plant Protection officers at Vancouver on several 
occasions, no records of occurrence were made until 1938. A careful survey followed by removal, 
pruning, or spraying of infested trees was creditcd with cleaning up the infestation (224). Although a 
few infested terminal shoots were observed near the control area in 1941 and 1943, there were no 
furthcr reports from Vancouver. Since 1956, R. buolialla has been regularly reported in Victoria 
particularly in Austrian pines planted around golf courses. 

The serious threat posed by R. buolialla in southern Ontario prompted early attention to methods 
of control other than pruning of infested trees. The Canada Department of Agriculture placed a 
request in 1927 with the then Imperial Institute of Entomology to study the parasite complex in 
England for species that might be introduced into Canada. These studies were reportcd in dctail by 
Thorpe (345) and led to parasite introductions between 1928 and 1943. Eight species were liberated 
in southern Ontario, mainly in the Hamilton, Niagara Pcninsula, London and Kingsville areas. Full 
details are presented in Appendix I and summarized below in Table IV. 

TABLE IV 

Parasites released against Rhyaciollia bllo/iolla (Schiff.) in Ontario, 1928-1958 

Parasite species 
Campoplex mutahilis (Holmg.) 
Campoplex rujifmlllr (Thorn.) 
Tenrelucho interruptor (Gray.) 
OrgilllS obscurator (Nees) 
Ephialtes rIljicollis (G ray.) 
Pilllpia turionellae (L.) 
Copidosoma genicll/atllln (Dalm.) 
Telrastichus tllrionlllll (I-Itg.) 
Actia 'lIIdibasis Stein. 
Pris/olllerlls sp. 
Scambus sagax (Htg.) 
Scambus bllolianae (lltg.) 
Exeristes roborator (F.) 

Years of release 
1928, 1933, 1935, 1943 
1935, 1955-58 
1928-33, 1935, 1941-43, 1949, 1955-58 
1928-33, 1935, 1941-43, 1949, 1955-58 
1933, 1935, 1942, 1943, 1955-57 
1935-37, 1952-54, 1956, 1958 
1934, 1936,1955-57 
1938, 1956, 1958 
1955-58 
1955, 1957 
1955, 1956, 1958 
1956-58 
1957, 1958 

Number of 
specimens 

2,132 
1,952 

3(),246 
14,919 
11,37+ 
3,489 

22,705 
16,624-

240 
101 
206 
871 
839 

A co-ordinated programme developed between the Forest Insect Laboratory at Sault Ste. Marie 
and the Belleville Institute in 1954 included an extensive survey of insect parasites in pine plantations 
and detailed ecological investigations. The results of the survey were reported by Watson and Arthur 
(367) and are referred to below. The ecological studies were centred at Elmira just north of Kitchener 
and included observations on experimental releases of seven of the species previously introduced and 
of five additional species. The details of the relcases are in Appendix I and summarized in Table IV. 

Campoplex mutabilis (Holmg,), (Hymenoptera: Ichneumonidae) 

Thorpe (345) first reported this specics as a parasite of R. buoHalla and found it fairly common in 
some locations. It has been recorded gencrally throughout Europe as a primary larval parasite of a 
variety of lepidopterous hosts. There are two broods per year which survive either through the great 
range in R. buolialla development or by alternate hosts (e.g. Operophtera brumala (1..». l'vlaterial for 
release in Canada was obtained from infested shoots collected in Europe and reared at Belleville. 

The first release was of only 17 specimens at Hamilton in 1928. Five years later, much larger 
liberations were made at Toronto and on the Niagara Peninsula. Small numbers were later released at 
Niagara Falls in 1935 and at Kingsville in 1943. A single female was taken in collections at Niagara 
Falls in 1943 (88) but the species was not recovered in the intensive survey between 1954 and 1956 
(367). 
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Campoplex rufifemur (Thom.), (Hymenoptera: Ichneumonidae) 

Although this species was known from north and central Europe, Thorpe (345) was first to 
report it as a parasite of R. huolialla. It is very similar to C. mutahilis but has only one generation per 
year. Its biology was described by JuiIlet (199). The adults released in Canada were reared at Belleville 
from infested shoots from England and Belgium. 

A small release at Toronto and a larger one at Niagara Falls in 1935 were part of the early pro
gramme of introductions. From 1955 to 1958, approximately 1,100 specimens were liberated at the 
study area at Elmira. No evidence of establishment from either group of releases has yet been obtained. 

Teme[ucha ;lIterrllptor (Grav.), (Hymenoptera: Ichneumonidae) 

This species, previously known and liberated under the name Cremastus illterruptor Grav., is 
native to northern and central Europe but is considered rather rare. However, Thorpe (345) reported 
it the most common ichneumonid parasite in his study areas. It is a primary internal larval parasite of 
\'arious Microlepidoptera. Canadian liberations stemmed from infested shoots collected in England, 
Holland, Belgium and Austria and reared at Belleville. Material from some later releases was collected 
from locations in Canada where the parasite became well established. 

During the early period of releases nearly 30,000 specimens were liberated at Hamilton, Niagara 
Falls, Toronto, Kingsville and London. The recent releases included about 6,000 specimens liberated 
at Elmira. 

The recovery records of T. illterruplor are difficult to interpret. The first releases were at Hamilton 
and ~iagara Falls in 1928 whereas the first recoveries were from Niagara Falls, Hamilton, Burlington, 
Port Credit and Toronto in 1929. The subsequent performance of this parasite makes it difficult to 
conclude that the Toronto records, for example, represent a rapid establishment and spread from the 
nearest liberation about 40 miles distant. Apparently the liberation programme was supplemented to a 
considerable extent by parasites introduced or distributed with infested trees. This is evident in 
collections of T. illlerruptor made in Ottawa and Montreal in 1931. The Ottawa record represents 
parasites reared from seedlings imported from Holland and grown under quarantine conditions (150). 
Appreciable numbers of this parasite were also taken as early as 1930 at points such as Guelph and 
London some distance from any liberation areas. 

Parasite records (367) show T. ;lIlerrllptor was present in appreciable numbers at 14 localities by 
1933. The extremely low winter temperatures of 1933 and 1934 greatly reduced R. huoliana numbers 
and certain of its foreign parasites such as T. interrllptor. Shoot moth numbers rebounded quickly 
and many of the subsequent releases of T. illterruptor were designed to re-establish this parasite. 
Although recorded from six localities in the interval, the extensive parasite survey between 1954 and 
1956 produced no positive recoveries of T. interruptor. This parasite is probably present in the most 
temperate parts of southern Ontario but is certainly not abundant or widely distributed. 

Orgilus obscllrator (Nees), (Hymenoptera: Ichneumonidae) 

This species is widely distributed in Europe and a common parasite of R. buolialla in England 
(345). It is a primary internal larval parasite of numerous Lepidoptera. Overwintering takes place 
within host larvae and the parasite can, like T. interruptor, be easily distributed by movements of 
infested nursery stock. There is one generation per year (200). 

Adults for release in Ontario, were reared at Belleville from collections of infested shoots 
obtained from England', Holland, Belgium and Sweden. Specimens obtained from recovery collections 
made by Belleville Institute officers were retained and released in other areas where the shoot moth 
was present. 

The first liberations comprised 664 specimens released at Hamilton and 19 at Niagara Falls in 
1928. Further liberations were made at these points in 1930, 1931 and 1935. Beginning in 1930, 
nearly 1,100 specimens were released at Toronto and in 1932 and 1933 over 2,800 were released in 
Weiland County. Later liberations were at Kingsville in 1941 and 1943, at London in 1949, and at 
Elmira in 1955 and 1958. In all, nearly 15,000 specimens were released in southern Ontario. 
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The recovery picture for O. obscurator parallels in many ways that for T. interruptor (Map 9). 
The first records were obtained in 1929 from several points between Hamilton and Toronto. This 
could represent a rapid spread from the Hamilton release of the previous year but undoubtedly 
points to separate introductions. Subsequent recoveries show a gradual spread throughout the range 
of R. buoliana north of Lake Ontario and in the Niagara Peninsula. Recoveries at London and Windsor 
preceded the liberations in these areas and other recoveries some distance from release points were 
made at Ottawa in 1931 on imported seedlings growing under quarantine conditions, and at Montreal 
and Quebec in 1931 and 1932. Studies in Quebec City since 1955 (32) show O. obscurator to be well 
established and much more abundant than any of the eight native parasites recorded. 

O. obscurator has been the most successful of the introduced species and has become widely 
established as a result of liberations, movements of infested nursery stock and accidental introduc
tions. However, significant levels of parasitism have been recorded consistently only in the Niagara 
Peninsula and in the localized infestations in Quebec City. 

Ephialtes ruficollis (Grav.), (Hymenoptera: Ichneumonidae) 

This is another common ichneumonid parasite of R. buoliana in north and central Europe (3-1-5). It 
is an external larval parasite which may occasionally act as a secondary through such species as 
Campoplex mutabilis and C. mfifemur. Overwintering apparently takes place on alternate hosts. Adults 
for release in Ontario were obtained from infested material collected in England, Belgium and 
Austria for rearing at the Belleville Institute. 

Releases have been made in three areas at three times: about 5,700 specimens on the Niagara 
Peninsula between 1933 and 1935; over ] ,200 specimens at Kingsville in Essex County in 1942 and 
1943; and since 1955 well over 4,000 specimens at Elmira, where detailed studies were conducted 
by Juillet (199). The recovery collections described by Coppel and Arthur (88) and Watson and 
Arthur (367) provide no e\'idence that this species became established in southern Ontario. 

Pimpla Illrionellae (L.), (Hymenoptera: Ichneumonidae) 

Brief reference was made to this species in the section on Operophlera brumata (L.), the winter 
moth (p. 62). However, the original interest in P. turionellae in Canada came from it being a common 
parasite of R. huoliana in Europe (345). U.S.D.A. officials had earlier unsuccessfully attempted to 
establish it in North America on Porthetria dispar (I..) (190). Concurrent with the Canadian 
programme, U.S.D.A. oflicials imported and released P. Illrionellae in New Jersey, Connecticut 
and New York (40). In fact, about half of the material liberated in Ontario was obtained from a 
collection programme in the United States. The remainder was derived from infested shoots collected 
in England and reared at Belleville. The most recent liberations employed parasite material from 
Sweden. 

The first releases totalling nearly 2,100 specimens were made between 1935 and 1937 at Niagara 
Falls, Toronto and Kingsville. In the same period, releases were made at Niagara Falls and Buffalo 
in New York State (40). Further releases were not made until 1952 and 1954 when nearly 800 speci
mens were set out in a study area at Brighton ncar Belleville. In 1956 and 1958, releases of P. turionellae 
totalling over 500 specimens were made at E1mim. 

The first record of P. tllrionellae taken from R. lmolillna came from Roseland ncar \Vindsor in 
1937, the same year as 1,000 specimens were released some 20 miles away at Kingsville. It is doubtful 
whether these events arc related. The next records were from Niagara Falls and St. Catharines in 
1941, a few years after liberations were made on both sides of the International Boundary in this 
area. Records from Hamilton in 1941 and 1943 arc given by Cop pel and Arthur (88). As no releases 
were made close by and the establishment at other release areas has been very limited, the Hamilton 
records may represent independent introductions on infested nursery stock. A single specimen 
representing survival from liberations in previous years was taken at the Brighton study area in 1954 
(367). Only negative results were obtained at Elmira (197). The programme in the United States was 
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similarly unsuccessful (40). This parasite does not appear well suited to conditions in southern 
Ontario. 

Copidosoma gel1iculatum (Dalm.) (Hymenoptera: Encyrtidae) 

This was considered one of the most important primary parasites of R. huoliana in parts of 
Europe (111) but was not invariably obtained from all collection areas. It overwinters within the host 
larva and continues its polyembryonic development the following spring. Material for early liberations 
was obtained from infested shoots collected in Austria, England, Belgium and Germany. These 
were supplemented by material from the U.S.D.A. programme conducted during the early 1930's. 
Recent liberations represent material from the European countries listed above. 

The first Canadian releases of nearly 17,000 specimens were made in 1934 and 1936 at Niagara 
Falls. Efforts were renewed in 1955 when 6,000 adults were released at Elmira. 

The records of C. geniculatllm in Canada do not appear to be related to this release programme. In 
recent years several species easily confused with R. huolial1a were studied intensively (221) and C. 
geniculatum was reared from E:l:Oteleia dodecella L. coIlected south of Ottawa in 1956 and at Newcastle, 
east of Toronto, in 1957. This species is also of European origin and apparently is the regular host of 
C. geniculatum whereas R. buolial1a is not acceptable (4). This conclusion adequately explains the 
irregular appearance of C. gemculatum in infested foliage from Europe and its failure to become 
established from the intensive releases made in southern Ontario and adjacent U.S.A. in plantations 
infested with R. buolial1a. The records of C. geniculatum in Canada can probably be traced to ship
ments of nursery stock infested with E. dodecella. 

1'etrasticlllls turiollum (Htg.), (Hymenoptera: Eulophidae) 

This chalcid is a European species known throughout the range of R. blloliana. It has been 
discussed by Bergold and Ripper (39) and Juillet (199). It is a primary parasite apparently specific to 
R. buoliana that attacks pupae. The larvae overwinter within the remains of the host and pupate the 
foIlowing spring. 

The first attempt to establish 1'. luriOl11lm in Canada was made in 1938 when 1,570 adults from 
parasitized larvae of R. buoliana collected in Hungary were released at Kingsville. Eighteen years 
later renewed interest in this species led to experimental releases at Elmira and at Clear Creek on the 
north shore of Lake Erie west of Long Point. From 1956 to 1958, over 15,000 specimens obtained 
from Austria, Germany, Belgium and, more recently from Finland, were released. 

No recoveries of T. turionum were on record prior to a survey conducted by the Belleville Institute 
in 1953 when this species was found to be the most numerous parasite in collections made at Kings
ville where the original release was made in 1938 (88). The extensive survey initiated in 1954 (367) 
failed to confirm or extend this original recovery but in 1958 specimens were taken at Harrow, 10 
miles west of Kingsville. 

Actia Il1ldibasis Stein., (Diptera: Tachinidae) 

In his study, Thorpe (345) referred to this species as a very rare parasite of R. buolial1Q in England. 
As part of the renewed programme of parasite introductions in 1955, very large numbers of infested 
shoots were collected in England, Belgium, Germany, Austria, Finland and Sweden. These were 
reared at Belleville and small numbers of A. l1udibasis were obtained from the shoots collected in 
England, Belgium and Sweden. From 1955 to 1958, a total of 240 adults were released at Elmira. No 
evidence of survival has yet been obtained. 

Pristomerus sp., (Hymenoptera: Ichneumonidae) 

This parasite is an undetermined species reared in small numbers from the voluminous collec
tions of infested shoots imported from Europe. It appeared in collections from Belgium, England and 
Germany. Releases were made at Elmira in 1955 and 1957 but involved only 101 specimens. No 
positive field recoveries are on record. Juillet (198) studied this species and recommended that it 
should not be considered in further biological control efforts. 
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Scambus sagax (Htg.), (Hymenoptera: Ichneumonidae) 
This external larval parasite was also obtained in small numbers from European collections of 

infested pine shoots. In 1955 and 1956, about 140 specimens originating from England and Belgium 
were released at Elmira. In 1958,65 specimens from Austria and Belgium were released at the Clear 
Creek study area. There has not yet been any evidence of survival. 

Scambus buolianae (Htg.), (Hymenoptera: Ichneumonidae) 

Although known as a shoot moth parasite from earlier work on the continent, Thorpe (345) did 
not find this external larval parasite in his studies in England. However, it was later reared from 
shipments of infested material from England as well as from Austria and Sweden. Liberations 
totalling about 350 adults were made at Elmira between 1956 and 1958 and about 500 specimens were 
released in 1958 at or near the Clear Creek study area. No recoveries have yet been made. 

Exeristes ToboTatoT (F.), (Hymenoptera: Ichneumonidae) 

Canadian interest in this large European parasite began in the early 1920's. An extensive release 
programme aimed at the European corn borer was conducted between 1924 and 1931. Releases were 
made in New Brunswick, Quebec and Ontario (3); nearly 220,000 specimens were liberated in 
southern Ontario from Windsor to east of Kingston. A similar control programme was conducted in 
north-eastern United States (344, 13) and large numbers of E. Toborator were released. In neither 
country has there been evidence of establishment on the European corn borer, and there are no 
records of other hosts being attacked, despite the wide host range of the parasite. 

The large-scale importations of material infested with R. buoliana from various European 
countries beginning in 1955 led to the recovery of E. Toborator. In 1957 and 1958, over 800 specimens 
were released at Elmira. It is perhaps too early to assess the possible impact of these releases; however, 
the earlier releases against the corn borer coincided in place and time with the early shoot moth 
records. Despite this coincidence, no records of E. Toborator parasitizing R. buoliana turned up in 
surveys such as reported by Watson and Arthur (367). 

The 13 European parasites liberated in Ontario have produced a wide range of results. Of the 
eight species introduced in the period 1928 and 1943, four are either clearly established or have been 
recovered on several occasions. Two of the others have never been recovered, another was taken only 
once, and one species has been taken from other hosts but not from R. buoliana. None of the five 
additional species released in recent studies at Elmira have yet shown any evidence of establishment 
but further collections and rearings may prove otherwise. 

The only introduced species to have any possible effect on R. buoliana numbers is O. obScuTatoT. 
However, it has not prevented R. blloliana from continuing to be a major problem in pine plantings. 
The other established parasites include P. tUTionellae, T. tUTioll/lm and T. interruptor and the following 
paragraphs comment on the possible factors limiting their effectiveness. Further comments may be 
found in a recent paper by Arthur and Juillet (4). 

P. turionel/ae has only been recovered on a few occasions; some obviously connected with 
releases, others apparently accidental introductions. The failure of the concerted efforts in both 
Canada and the United States to establish this species indicates that some factors must be limiting 
further establishment and spread. Despite the wide host range reported in Europe, the recoveries in 
Canada have only been from the shoot moth. The several parasite generations per year may require 
alternate hosts not available in release areas. Ovipositing adults frequently feed on host pupae to the 
detriment of their own progeny (40). These factors no doubt contribute to the poor success with this 
species. 

T. turionum is a specific parasite of the shoot moth and requires no alternate hosts. Juillet (198) 
ranks this species first in comparative efficiency among those studied intensively at Elmira and 
recommends further efforts to establish it more widely in Ontario. Recoveries to date have been 
restricted in number and distribution, confirming Juillet's observations on the limited dispersal 
evidenced in the Elmira studies. 
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T. interruptor and O. obscurator are very similar in their bionomics and have a similar history of 
releases and recoveries in Canada, the prime difference being that O. obscllrator has been more 
abundant. Whereas the distribution of T. interruptor is limited and numbers are always low, o. 
ohscuralor is regularly found throughout the range of R. blloliana in Ontario (367) and at such outlying 
points as Montreal and Quebec (32) and in Lower Michigan (247). There has been considerable 
speculation on the relative effect of winter temperatures on the host and these two parasites. Watson 
and Arthur (367) conclude that O. obscurator is generally established where the minimum temperature 
rarely falls below -10"F. and T. itlterruptor where it rarely falls below O°F. Experimentation by 
Juillet (201) indicates that both species are as tolerant of low temperatures as the host. There was 
some slight evidence that T. i1lterrllptor was less resistant that O. obscuraior. He also observed that 
parasitism by 1'. illterruptor was biased in favour of the upper levels of infested trees where winter 
mortality of R. blloliana is greatest. This observation may be the explanation of the relatively poor 
performance of T. inlerruptor in comparison to O. obscurator. 

Where parasitism has been studied in detail, O. obscurator is characteristically the most abundant 
parasite, often accounting for as much as 75 per cent of the parasitism. The remainder results from 
several nati\'e parasites. Watson and Arthur (367) list 21 species reared from infested shoots in 
Ontario. Beique (32) reports eight native species in addition to O. obscurator attacking the shoot moth 
in Quebec. Lists of native parasites reared from R. bllOlia1la in the United States have been prepared 
by several authors (301,248). Mathers and Olds (224) listed four native species from their Vancouver 
studies. Included in most lists are Cal/ieplrialtes comstockii (Cress.), Itoplectis cOllquisitor (Say), 
lIyssopus tllymus Grit., Itoplectis evetriae Vier. and Ellrytoma pin; Bugbee. 

R. buo/ial/a remains a pressing problem in southern Ontario and in the adjacent United States. 
The combined effect of native and introduced parasitGs remains negligible. The comprehensive 
ecological and population studies being conducted by officers of the Sault Ste. Marie Insect 
Laboratory are rapidly leading to a better appreciation of the mortality factors presently operating in 
southern Ontario. Experimental releases are being continued to provide a basis for more critical 
releases of species already introduced or of new elements brought to light by the overseas efforts of the 
C.I.B.C. 

(14) Spruce seed moth-Laspeyresia yotltlgana Kearf. (Olethreutidae) 

In the mid-1940's, low seed returns from field-collected spruce cones caused the Ontario Depart
ment of Lands and Forests to suggest a study of the insects responsible for much of this loss. Tripp 
(354) published on the biology of L. younga1la. During the same period, surplus stock of parasites used 
in biological control programmes against the codling moth, Carpocapsa pOl1lonella (L.), the oriental 
fruit moth, Graplrolitlza molesla (Busck), and the pea moth, Laspeyresia 'ligricana Steph., became 
available at Belleville. On the assumption that these parasites might attack a closely related host, the 
surplus stocks were released at several points in Ontario where L. YOllngana was common. 

Releases were made at Angus, Ontario, in 1947 under the names Ascogaster carpocapsae (Vier.) 
and A. quadridentata Wesm. The first name is of North American origin but is now generally con
sidered synonymous with the European quadridentata (295, 261), the assumption being that it was 
introduced from Europe with the codling moth. Some authors contend that the two species are 
distinct (382) but, although the releases were made on this hasis, they have been combined here. The 
material did, however, come from two sources: southern Ontario and British Columbia. The latter 
probably originated from stocks introduced from England. The release of approximately 750 speci
mens at Angus followed much more extensive releases in southern Ontario from 1940 to 1944 against 
the codling moth. No evidence of attack on L. YOlmgatlQ was obtained in the subsequent studies of 
insects attacking white spruce cones. 

Another species released was klacrocentrus atlcylivortlS Rohw., a parasite of the oriental fruit 
moth in eastern United States and Canada (138, 97, 362). Clausen (82) discussed the United States 
programme in detail. From 1930 to 1947, many thousands of specimens were released in southern 
Ontario to combat the oriental fruit moth and in 1948, over 7,000 specimens were released at four 
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points from Lake Simcoe east to Ottawa where L. youngana was present. No evidence of establishment 
on L. YOllngana has been obtained. 

(15) Spruce budworm-Choristo1/ellra /llmijera1/a (Clem.) (Tortricidae) 

Depredations of C. ftlmijerana constitute a major forest insect problem in Canada. There is a 
long history of large-scale outbreaks in the spruce-fir forests of eastern Canada (335, 103, 49, 256, 
115, 370). The almost continuous outbreaks since the early 1930's prompted intensive investigations. 
These studies dealt with general biology and development (229, 230, 245, 50), ecology (374,373, 162, 
163,48, 51), native parasites (64,65,379, 101,231,53, 246), tree deterioration and secondary insects 
(33, 34), influence of forest composition (358), sampling and population dynamics (258, 254, 255, 
259); and chemical control and aerial spray operations (28, 191, 369, 52, 370). 

In western North America, the same or a very similar species (331), attacks Douglas fir and 
various species of Abies and a two-year-cycle form occurs at higher altitudes on Abies and Picea (223). 
Although frequent and quite severe, outbreaks in British Columbia have not caused the extensive tree 
mortality characteristic of eastern outbreaks. 

The biological control of C./lIt1/ijeral/a in eastern Canada was first investigated by Tothill (351). 
He studied the parasite complex in the New Brunswick outbreak of 1914 and 1920 and also at Lillooet 
in British Columbia and concluded that the absence of Pilytodieills /llmijeranae Rohw. in the east 
could explain the seriousness of eastern outbreaks. The absence of outbreaks in British Columbia and 
the decline of major outbreaks in the Maritime Provinces postponed an attempt to introduce P. 
/llmijera1/ae into eastern Canada for nearly 25 years. From 1943 to 1948 officers of the Vernon and 
Belleville laboratories made large collections of C. /llmijerana at Lillooet (378, 86, 388). Subsequent 
rearing at Belleville produced quantities of three parasites unknown in eastern Canada, Phytodietlls 
/Ilmijeranae Rohw., Ceromasia allricalldata Tnsd. and P/lOrocera incrassata Smith, and one species, 
Agria affims (Fall.) that is generally rare. The liberations resulting from these collections or subsequent 
propagations arc summarized in Table V and detailed in Appendix I. 

TABLE V 

Parasites released against Chorislonellrafllmi/erana (Clem.) in eastern Canada, 194+-1956 

Parasites 
Agathis tllmidllia (Nees) 

• Agria offinis (Fall.) 
Apechthis resinalor (Thunb.) 
Apechthis mfata (Gmel.) 

·Ceromosia allricalldata Tnsd. 
GIYPla mllrit/anae Bauer 
Horoget/es chrysos/icla (Gmel.) 
Horogmes rlljipes (Gra\'.) 
fseroplIs it/qllisilor (Scop.) 
ftop/eclis maclliator (F.) 
MeteonlS rlljiceps (Nees) 
Phaeogenes smtellaris (\Vesm.) 

• Phorocera it/crassata Smith 
• Phytodietlls fllmi/eranae Roh\\'. 

Phytodietlls st'/(mel/tator Grav. 
Pimpla Illrionellae (L.) 

Years released 
1949 
1947-52 
1948, 1949, 1956 
1950 
1944-53 
1950,1955,1956 
1950 
1950 
1955 
1948-50, 1955, 1956 
1949-50 
1950, 1955, 1956 
1944, 1947, 1950 
1944-53 
1956 
1950-52, 1956 

Provinces 
K Onto 
Nfid., N.n., Que., Ont., 1\lan. 
Que., N. Onto 
N.Ont. 
Nfid., N.B., Que., Ont., Man. 
N.Ont. 
N.Ont. 
N.Ont. 
N.Ont. 
N.Ont. 
Que., N. Onto 
N.Ont. 
Nfld., N.n., Onto 
Nfid., N.B., Que., Ont., 1\'lan. 
N.Ont. 
Que., N. Onto 

·Species relocated from British Columbia, the remainder were introduced from Europe 

Phytodiettls ftlmijeranae Rohw., (Hymenoptera: Ichneumonidae) 

Number of 
specimens 

8 
50,449 

871 
18 

20,977 
593 

3 
3 

38 
3,144 

247 
391 
553 

9,524 
74 

1,182 

From 1944 to 1953, over 9,500 adults of this external larval parasite from British Columbia were 
released in eastern Canada from Newfoundland to south-western Manitoba. In the early years, the 
largest liberations were at Maniwaki, Quebec, and Black Sturgeon Lake in north-western Ontario; 
later material was concentrated at Cedar Lake in north-western Ontario and at the Green River Field 
Station in extreme north-western New Brunswick. These areas were the scene of concentrated studies 
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of C. fumijerana parasites (379, 231, 2#, 246). Forest Insect Survey collections provided a check on 
the possible establishment of P.fumijeranae at or near many other release points. 

The only recovery reported (379) was in 1946 one year after releases were made near Belleville. 
The absence of other records, despite the long-term collection and rearing programmes near the 
major release points, would indicate the unsuitability of eastern Canada as an environment for 
P.fumijeranae. Field studies by Maw (225, 226) failed to show the reason for this lack of success and 
indicated that establishment should be possible. 

Ceromasia auricaudata Tnsd., (Diptera: Tachinidac) 

Wilkes el al. (380) showed this parasite, which attacks late-stage larvae and emerges after the 
host has pupated (90), to be very common in British Columbia. The pattern of releases followed very 
closely that described for P. fumlfera1lae except that larger numbcrs (nearly 21,000 specimens) were 
involvcd and that some large releases were made in north-eastern Ontario. This species was never 
recorded from the large amounts of budworm material reared in eastern Canada before 1957. In that 
year, Blais (53) recorded one specimen in a collection from near Matane in the Gaspe Peninsula. The 
nearest release point was at the Green River Field Station in New Brunswick, 65 miles away and the 
closest release date was 1953. 

Phorocera i11crassata Smith, (Diptera: 1'achinidae) 

Small numbers of this tachinid were obtained from the British Columbia collections reared at 
Belleville. Between 1944 and 1950, about 550 adults were released at four points in eastern Canada. 
Moderate-sized releases were made at Black Sturgeon Lake in northwestern Ontario and at St. 
John's, Newfoundland, and small releases were made at the Green River Field Station and at Belle
ville. No evidence of survival or establishment has been obtained. 

Agria affinis (Fall.), (Diptera: Sarcophagidae) 

This species is considered to be holarctic and its taxonomic position and known distribution in 
North America were treated by Aldrich (l) and Johnson (l94). It is an excellent experimental animal 
and has been used extensively in physiological and biochemical investigations at the Belleville Institute 
(189). Some appreciation of the Canadian distribution of A. affinis can be obtained from the summary 
of records from the Canadian National Collection of insects and from regional Forest Entomology 
and Pathology laboratories in Appendix II. 

From 1946 to 1952, more than 50,000 specimens of A. affil/is were released at numerous points 
between eastern Newfoundland and south-central Manitoba. Sizeable liberations were concentrated 
at a number of points where studies of C. fll1nijermla parasitcs were in progress, such as the Green 
River Field Station in New Brunswick, Kamouraska Co. and Maniwaki areas in Quebec, Black 
Sturgeon Lake and Cedar Lake in north-western Ontario and Sandilands and Spruce Woods Forest 
reserves in southern Manitoba. See Appendix I. 

A careful study of the records in Appendix II shows thc'difficult, if not impossible, task of 
assessing the impact of the liberation programme. The collection data include records from all across 
Canada. In practically every area where liberations were made, there are prior records of A. affillis. 
The only major exception is New Brunswick where the first positive records were not obtained until 
1953, the year after the last releases. The frequency and location of subsequent records might appear 
to demonstrate the success of the 1949 release at Popple Depot. However, this conclusion is hardly 
consistent with the earlier records of A. affi"is at Annapolis, N.S. in 1936 and in north-eastern Aroo
stook Co., Maine, in 1948 (193). Surprisingly, this parasite was not found during the Green River 
studies in northern New Brunswick. 

Some of the liberations in Newfoundland in 1950 and 1951 were in areas where the black
headed budworm, Acleris varialla Fern., was abundant. However, no recoveries from this host are on 
record for Newfoundland or for other areas. 
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Starting in 1947 the parasite complexes of the closely related European species, Chor;stoneura 
murinana (Hbn.) and Cacoecia llisirionana Froel. which attack species of fir and spruce respectively, 
were studied carefully by the C.LB.C. with assistance from the Belleville Institute (130, 71). During 
the next decade, 12 species (Table V) were reared in Europe from collections made largely in France, 
Germany and Czechoslovakia. Releases were almost entirely restricted to a study area at Cedar Lake 
in north-western Ontario, although a few specimens were released at or near Parke Reserve, 
Kamouraska Co., Quebec. In 1951 and 1952, a representative of the Belleville Institute supervised 
and closely studied the releases at Cedar Lake and reported on his observations in some detail (225, 
226). Thcse observations and the more extensive records of McGugan and Blais (231) and the Forest 
Insect Survey failed to show any evidence of survival of these European species or of those introduced 
earlier from British Columbia. The organized programme of parasite introductions was discontinued 
about 1953, but small numbers of parasites surplus to other projects were released subsequently. 

(16) Lodgepole needle miner-Evagora stark; Free. (Gelechiidae) 

Studies in recent years have led to a better understanding of the several species of Recurvar;a 
found on lodgepole pine in western Canada and the United States. Until 1952, Recun:ar;a miller; 
Busck was the name generally applied but this is now restricted to the form that causes severe damage 
in Sequoia and Yosemite National Parks in California. The name Recurvaria starki was applied in 
1957 (134) to the form that causes noticeable damage in Banff and Kootenay National Parks on the 
Alberta-British Columbia border. Recently, Freeman (135) transferred these species to the genus 
Evagora. 

In 1949, the Belleville Institute and the Calgary Forest Entomology and Pathology Laboratory 
initiated co-operative studies on E. starki. McLeod (239) published on the parasites found attacking 
the complex of lodgepole needle miners in western North America. Stark and others (324, 325, 326, 
327, 328, 329, 330) studied sampling techniques, the life history, and effects of defoliation; compiled 
life tables; and made an analysis of the population dynamics of the species. 

Rearings at Belleville in 1949 and 1950 of infested needles collected in California, Idaho and 
Alberta produced seven species of parasites, six of which were common to the three areas. The parasite 
material so obtained was released at three locations in Banff National Park and one in Kootenay 
National Park. As six of the species were already present in these areas, the value of the introductions 
cannot be assessed and they have been omitted from Appendix I. The species involved and the total 
numbers released were as follows: Achrysocharoides sp., (1,819); Apallteles californ;olS Mues., (2,469); 
Copidosoma deceptor Miller, (6,793); Phaeoge1les sp., (178); Sympiesis sp., (29); and Zagrammosoma 
sp., (1,567). . 

The seventh species, DicladoceTIlS sp., was taken in the Idaho collections of 1949 and 1950 but 
not in those from Alberta. Whether this represents the natural distribution is not known and it is 
impossible to assess the significance of the limited records of occurrence obtained since the liberations 
were made (329). 

Through the efforts of the C.I.B.C. in Europe, infested needles containing two Ocnerostoma 
parasites were fonvarded to Belleville. Little was known of the biology of the two species, Er;platys 
ardeicollis (Wesm.) and Pll;galio sp., before they were released in small numbers in Banff and Kootenay 
National Parks in 1949. Despite the sampling and rearing efforts of Forest Entomology and Pathology 
officers, there have been no recoveries. 

Stark (329) discussed the population dynamics of E. slarki based on life tables constructed for 
five generations over a 10 year period. Parasitism was not an important factor in outbreak decline as it 
was controlled in the same manner as the host by winter temperatures. He further concluded that the 
climate of the Canadian Rocky Mountains is generally too severe to permit prolonged outbreaks of 
E. starki. 

(17) Pine needle miner-Exoteleia pinifoliella (Chamb.) (Gelechiidae) 

E. p;nifol;ella is generally distributed throughout eastern Canada as a pest of jack pine. It also 
occurs in the eastern United States and on pitch pine. Localize& but persistent outbreaks were 
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reported in Ontario south of Ottawa and at Sault Ste. Marie (235, 312). Unsightly browning of 
foliage results from outbreaks but the insect is not considered a serious pest. Some of its characteristics 
were described by Craighead (91) and Bennett (36, 37). 

Considerable numbers of parasites of Evagora starki from California, Idaho and Alberta became 
available in 1950 from the rearing programme described in the preceding section. Large numbers of 
Achr)'socharoides sp. and small numbers of Apall/eles calijomicus Mues. and Zagrammosoma sp. were 
released near Ottawa (see Appendix I). All three species are known only from western North America. 

The liberations were in an area where E. p;lIijoliella had been abundant for several years. How
ever, no organized collection programme was arranged and no recoveries have appeared in Forest 
Insect Survey records. As needle miners are only reared by the Forest Insect Survey under special 
circumstances, the significance of these negative results is doubtful. Careful rearing of infested material 
collected at or near the liberation points would be required to establish the success of this programme. 

(18) Larch casebearer-Coleophora laricella (Hbn.) (Coleophoridae) 

This casebearer attacks native and hybrid larches in Europe and Asia and is considered a serious 
pest in central Europe (346). It was first recorded in North America in 1886 at Northampton, Mass. 
(175). The first Canadian record was on European larch at Ottawa in 1905 (125) and probably resulted 
from a separate introduction. The subsequent spread on the native tamarack has not been well 
documented. The first records from several regions are as follows: Maine, 1906 (268); Nova Scotia 
and New Brunswick, 1911 (177); southern Michigan, early 1920's; north-east Wisconsin, 1939 (217); 
Newfoundland, 1941 (61); Sault Ste. Marie, 1942 (62) and Port Arthur, 1947 (218). The present 
distribution in Canada is Newfoundland, Maritime Provinces, Quebec south of Baie Comeau and 
Lake Abitibi and Ontario west to Lake Superior with isolated records from north of the Lake and on 
the Minnesota border (368). The biology and habits were covered in some detail by Herrick (175) and 
further observations were by Graham (151) and Webb (368). 

Trees heavily infested by C. laricella present a scorched appearance. As tamarack is deciduous 
and since needle growth continues after casebearer feeding is completed, tree mortality caused by 
C. laricella attack alone is doubtful. Increment losses, leader and branch let mortality and predisposi
tion to other injurious factors are the main results. However, tree mortality ascribed to the casebearer 
was reported in North America by Patch (268) and in Europe by lung (202). 

Heavy and persistent outbreaks of the larch casebearcr in eastern Canada prompted a request in 
1928 to the then Imperial Institute of Entomology for information on and material of the parasite 
complex in Europe. The results were published by Thorpe (346) and led to the importation of five 
species of parasites between 1931 and 1939. The material was released in three general areas in 
southern Ontario-near Ottawa, at Millbridge ncar Belleville and at St. Williams on the north shore 
of Lake Erie. Two species became sufficiently well established by 1942 to allow a programme of 
redistribution that lasted until 1947 (151). 

Dicladocerus westwoodi; Steph., (Hymenoptera: Eulophidae) 

Thorpe (346) reported this species as a primary parasite specific to C. laricel/a and occurring in 
small numbers in north and middle Europe. Little specific information is available on its biology. 

Material for release in Canada was obtained from England. Between 1934 and 1937, over 1,800 
adults were released at Millbridge; in 1938, over 300 near Ottawa and in 1939, about 1,100 at St. 
Williams. Recovery information is limited to a few specimens taken at Millbridge in 1936 and 1937 
(151) and permanent establishment is doubtful. 

Horogenes 11alla (Grav.), (Hymenoptera: Ichneumonidae) 

H. 1Ia1la is a univoltine, internal, larval parasite of C.laricella and other Lepidoptera of the families 
Tineidae and Psychidae in Europe. Thorpe (346) found it the most abundant casebearer parasite in 
England. 
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In 1931, 1935 and 1937, small numbers totalling 97 adults obtained from England were released 
at Millbridge. In 1939, about 100 specimens were released at St. Williams. Recovcries are limited to 
Millbridge in 1936 and 1942 (151). Larger releases of this important European species might have 
produced more satisfactory results. 

Agathis pumila (Ratz.), (Hymenoptera: Braconidae) 

Thorpe (346) reported this species to be the most abundant braconid attacking C. laricella. 
Highest parasitism was in material from France. It is a solitary, primary, larval parasite known only 
from C. laricella. Winter is spent as a first-instar larva within the host and development is completed 
the following spring. Parasitized host larvae never pupate and remain alive for up to two weeks after 
unparasitized hosts have pupated (152). The consequences of this extended occurrence of parasitized 
larvae are discussed below. 

Specimens for release in Canada were obtained from England. The original liberations were made 
in 1937, 1938 and 1939 at Millbridge, Ottawa and St. Williams respectively, and involved 1,037 
specimens. The first recoveries were made at Millbridge in 1941. By 1943, sufficient numbers were 
reared from this collection area to provide for release of about 5,000 specimens at several points in 
New Brunswick, at Berthierville, Quebec and at Angus, Ontario. Subsequent recolonization efforts 
that lasted until 1947 provided an additional 33,000 specimens which brought releases in various 
provinces to the following totals: Newfoundland (20,330), Maritime Provinces (13,200), Quebec 
(3,070) and Ontario (2,526). 

The rapid establishment and spread of A. pumila is illustrated in Map 10 which consolidates 
recovery data from Graham (154), various project records, and Forest Insect Survey files. Review of 
the collection dates indicates a rate of spread of the same order as the 21 miles per year calculated by 
Webb (368) on the basis of data from eastern North America generally. This rate of spread is remark
able considering the discontinuous nature of larch stands and that much of the spread has been to the 
west against prevailing winds. The degree of parasitism is frequently very high, reaching 90 per cent 
in some collections. Graham (154) presented information to the effect that in Ontario percentage 
parasitism decreases to the north but it is not clear if this is due to climate or insufficient time for 
effective establishment. A. pumila is relatively rare in Newfoundland and the Maritime Provinces 
which might indicate a climatic effect. However, it has spread rapidly and its distribution now 
approaches that of its host. In Ontario, it is the dominant parasite and undoubtedly has a marked 
effect on the numbers of C. laricella. 

Epilampsis laricinellae (Ratz.), (Hymenoptera: Eulophidae) 

This chalcid is known from England and eastern Europe as a primary parasite of C. laricella 
and birch leaf-mining sawfly, Pltyllotoma lIemorata (346, 112). The biology was discussed at some 
length by Dowden (112) for the United States and by Graham (152) for Ontario. The latter author 
reports three generations per year with hibernation as a full grown larva in the host case. The syn
chronization of E. laricinellae with C. laricella is aided by the retarded development mentioned above 
in connection with A. pumila attack. The importance of this interrelationship is stressed by Graham 
(152) and Webb (368). 

Material from England was first released in Canada in 1934 at Millbridge (3,925 specimens). 
Later releases of European stock were made near Ottawa in 1938 (16,950) and at St. Williams in 1939 
(8,789). The first recoveries were made in 1941 at Millbridge and Ottawa (151). In 1942, about 300 
specimens from these localities were released at Berthierville, Quebec, and over 500 at Angus, Ontario. 
Between 1943 and 1947, parasite stocks obtained at Millbridge provided over 127,000 specimens for 
release in Quebec (7,635), New Brunswick (15,791), Prince Edward Island (18,870), Nova Scotia 
(15,334) and Newfoundland (61,321) as well as other points in Ontario (8,156) as listed in Appendix I. 

Recoveries were made in most areas soon after the releases. In fact, the earliest records in New 
Brunswick were in the same year as the original release and actually predate the releases. The explana
tion must lie in spread from earlier releases in Maine (112). Unfortunately, only meagre recovery 
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data are available for the decade following the releases. In recent years, however, data have been 
amassed that show E. /aricitze/lae to be well distributed throughout the main range of C. laricella 
(Map 11). The data at hand cannot be reconciled with the estimated rates of spread quoted by other 
authors (368, 154). It apparently spread over an area comparable to A. pumila but at a slower rate. It 
has become particularly common in the Maritime Provinces and Newfoundland but is considerably 
less abundant in Quebec and Ontario. However, the total effect of the three generations per year and 
interrelationships v.ith A. pumila and native parasites have not been properly assessed. 

Cirrospilus pictus (Nees), (Hymenoptera: Eulophidae) 

This chalcid was found to be an uncommon parasite of C. /aricella in France and England by 
Thorpe (346). It is also a primary parasite of other leaf and needle miners (112). There are at least two 
generations per year and the winter is passed as a mature larva near the remains of the host. 

The material released in Canada was obtained from England. A total of 500 specimens, almost 
equally divided, were released at Millbridge, Ottawa and St. Williams in 1934, 1938 and 1939 
respectively. A single recovery at Millbridge in 1943 indicates the possibility of local establishment, 
but there is no evidence of spread or effectiveness. 

A programme of parasite introduction was conducted against C. laricella in north-western and 
north-central United States from 1932 to 1937 (82). About a dozen species were tested but only two, 
A. pumila and E. laricitzellae, are known to be established. In summary, in Canada five parasites were 
released against C. laricella and although all have been recovered, only two have spread significantly. 
E. laricinellae has become the more abundant in Newfoundland and the Maritime Provinces while 
A. pumila has been more abundant in southern Quebec, and Ontario. Although no critical quantitative 
studies have been made, it is generally accepted that these two parasites in various combinations have 
exerted a marked influence on C. laricella outbreaks. Present outbreaks are much less severe than 
those reported in the past and the risk of tree mortality or serious growth losses is very slight. 

HYMENOPTERA 

(19) Introduced pine sawfty-Dipriotz simi/is (Htg.) (Diprionidae) 

In Europe, this sawfly is a common pest of pines in association with the closely related Diprioll 
pim' (L.). It reached North America, undoubtedly on imported nursery or ornamental stock, around 
1910 and was first recorded in a nursery at New Haven, Connecticut, in 1914 (56). During the next 
few years, cocoons were found on imported nursery stock in New York, New Jersey, Massachusetts, 
Pennsylvania and Indiana. The first rearings to obtain adults for positive identification produced a 
complex of nine parasites including one European species, 11lonodontomerus detztipes (Dalm.), which 
had been recorded in the United States previously (56). Extensive studies of the biology, parasites, 
hosts and distribution of D. simi/is in the U.S.A. were published in 1923 by Middleton (243). Recent 
summaries of the life history and control were published by Craighead (91) and Shenefelt and 
Benjamin (305). The sawfly is a pest in ornamental plantings and nurseries in the north-eastern and 
Lake States where it is heavily parasitized. 

D. similis was first recorded in Canada by plant inspectors at Oakville, Ontario, in October 1931. 
Information on this record and subsequent developments were drawn largely from Annual Reports of 
the Plant Protection Division and a paper by Monro (250). Efforts were made to control the sawfly by 
hand-picking of cocoons in the infested area near Oakville. It was soon apparent that the cocoons were 
heavily parasitized by iU. detztipes. Additional records of D. similis to the east and west of Toronto 
indicated the impracticability of control by hand-picking. However, large numbers of cocoons were 
collected from 1933 to 1936 for shipment to the Belleville Institute. The M. dmtipes parasites reared 
from these collections were mainly used in the Maritime Provinces and Quebec against Diprioll 
hercytziae (Htg.), the European spruce sawfly. Studies in Europe by Morris, Cameron and Jepson 
(253) had shown .ill. dCIIlipes to be a characteristic and important parasite of D. hercyniae. 
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In 1933, D. similis was found in western Montreal during nursery inspections. A special survey 
showed it to be present in many ornamental plantings. 111. deJltipes was not present. Through arrange
ments with the Belleville Institute nearly 2,500 parasites were released in 1935. These were obtained 
from cocoons collected near Oakville, Ontario. Establishment was confirmed in 1936 and additional 
releases totalling nearly 11,000 specimens were made that year. Cocoons collected in 1937 and 1938 
were approximately 75 per cent parasitized by 111. deJltipes and the sawfly was reduced to the level of a 
minor pest. This condition apparently stiII prevails as the only subsequent known reference to either 
the sawfly or its parasite in the Montreal area is a 1948 Belleville Institute rearing record. 

In southern Ontario, D. simi/is is regularly recorded in small numbers. Its known range includes 
twelve counties in a band north-west of Toronto and Hamilton as far as Owen Sound (314). Parasitism, 
particularly by M. dentipes, has been consistently high and Raizenne (278) reported five additional 
parasites including EXeJlterus amietoriliS (Panz.), another introduced sawfly parasite discussed else
where in greater detail (p. 102). 

(20) European pine sawfly-Neodiprioll sertifer (Geoff.) (Diprionidae) 

This sawfly was studied extensively in Europe where periodic outbreaks are weIl known (203, 
340,304). It reached North America at New Jersey at least as early as 1925 but it was not recognized 
as a foreign pest until 1937 (298). By that time it had spread westward south of the Great Lakes to 
Michigan. The first official record in that state was in the central part of the Lower Peninsula in 
1938 (228). The first Canadian record was in 1939 at Windsor, Ontario, where a few specimens were 
taken from Scots pine (58). Special surveys in 1940 showed N. sertifer also present near Sarnia from 
points along the St. Clair River and east to Grand Bend on Lake Huron. It has continued to spread 
steadily east and north and after 20 years is commonplace in southern Ontario west of a line from 
CoIlingwood on Georgian Bay to Toronto except for the Niagara Peninsula (314). 

The host tree most seriously affected in Canada is the Scots pine, Pinus sylvestris L., which is 
widely planted in southern Ontario for Christmas trees. A recent comprehensive study of N. serlifer 
was by Griffiths (164) and earlier papers dealing with biology and control were by Schaffner (298), 
Girth and McCoy (142) and Craighead (91). Seasonal history and habits are very similar to those 
reported from Europe and a number of native parasites were recorded by Finlayson and Finlayson 
(121) and Griffiths (164). 

The entrance of N. serlifer into Canada in 1939 was followed promptly by an extensive biological 
control programme that is still in operation. The programme against Diprioll IIercyniae (Htg.), 
reported below (p. 86), involved extensive overseas collections during the 1930's and allowed the 
prompt release of four parasite species against N. sertifer in 1940. In fact, N. serlifer infestations in 
Europe were the source of many of the parasites introduced to combat D. hereyn;ae as the two saw
flies are attacked in their native habitats by a similar complex of parasites (253). Three additional 
species were included in the release programme in 1941 and 1942 and four more were added in 1948 
and 1949. Of these 11 species, all but two were originally brought to Canada to combat D. hercyniae 
and are dealt with in greater detail under the D. hercyniae section (p. 86). Only their most salient 
features and the release programme against N. sertifer are dealt with here. 

Dahibomilllls fllscipetlnis (Zett.), (Hymenoptera: Eulophidae) 
The first releases of this cocoon parasite (251) against N. serlifer were at Windsor and ncar 

Sarnia in 1940, and involved 280,000 specimens. As the intensity and spread from the Sarnia outbreak 
was more apparent than from the \Vindsor outbreak, all subsequent releases were concentrated in the 
Sarnia area. In 1941 and 1942, over 3 miIIion specimens were released followed by an additional 
500,000 in 1947. The large numbers reflect the efficient mass production techniques developed at the 
BeIleville Institute. Also of interest are sizeable releases at Weiland in 1935 against D. frulelarum 
and north and west of Toronto between 1938 and 1941 against D. hercyniae. However, N. serlifer has 
only recently spread into the immediate vicinity of these releases (see Map 12) and it is doubtful 
whether they influenced the recovery pattern. 

84 



I, 
r 

~/ 

ONTARIO 

MAP 12 

PARASITE SPECIES - Dahlb . f amlnuo uocipennio (2ell I 

HOST SPECIES - •• . NeadlPuan oerlifer (Geoff I 
and ather Ja-:;rr;;" . 

o RelEASE POINTS '" R - !::!.: Jertifer 1940·47 
~ ElEASE POINTS IQ h - -'-oo._~ 
.. RECOVERY POINTS = N I er ~awflieJ 19~ 
X RECOVERY POINTS -:- !!!!!!!! 1945.57 . 

........... Known limi .. of diS~i:~:~:~I:;:,"UJ St~IWiliei 1935·50 
0- A . h . ser I er o reas WI' in which general rei - --

against Oiprion he . eases were mode 
__ rcynlae 

20 40 60 80 100 



D. jllscipennis was recorded from N. sertifer in 1945 ncar Sarnia, five years after the first releases. 
It was subsequently taken progressively farther east and south (Map 12) reaching London about 1952 
and Kitchener about 1957. Although recovery collections were not extensive, D. jllScipennis has 
apparently become firmly established but has not spread as far as the host or exerted an appreciable 
effect on population levels. Griffiths (164) reports constant and very low percentages of parasitism 
for five study areas. 

Exenterlls abruptorius (Thunb.), (Hymenoptera: Ichneumonidae) 

This widely known parasite of N. sertifer in Europe and Asia was first released in 1940 when 
3,500 specimens were liberated at Windsor. From 1942 to 1949, releases totalling more than 10,000 
specimens were made in Lambton County ncar Sarnia. In 1945 and 1949, small releases totalling 187 
specimens were made west of London. E. abruptorius was propagated at the Belleville Institute but on 
a less extensive basis than D. fuscipemlis. In addition to the releases in eastern Canada, considerable 
numbers were liberated against D. IterC)11Iiae and other miscellaneous sawflies in the central and 
eastern parts of southern Ontario from 1938 to 1942. Only the most westerly of these approach the 
present range of N. sertifer but apparently they were successful as limited recoveries were subse
quently made from Neodiprion lecOIltei and N. pratti banksianae. Unfortunately, recoveries from 
N. sertifer were infrequent and restricted to Bright's Grove near Sarnia in 1943 and from 1946 to 
1948 during the period of liberations. It is perhaps significant that Griffiths (164) did not encounter 
this species while working in areas farther east where it may be established on other sawflies. 

Lamaclllls eques (Htg.), (Hymenoptera: Ichneumonidae) 

This species has been recorded as a primary larval parasite of N. sertifer in several European 
countries (122) and a single release of too specimens was made at Windsor in 1940. There are no 
known recoveries. This is not inconsistent with results where liberations were made against other 
sawflies. 

Loplt)'roplectlls Illteator (Thunb.), (Hymenoptera: Ichneumonidae) 

This is another common larval parasite of N. sertifer in Europe that was introduced to Canada 
and released primarily against D. IterCY1liae but also against N. lecolllei and N. sertifer. The only 
release against N. sertifer was at Windsor in 1940 and comprised 152 specimens. No recoveries are 
known. 

Aptesis basi:::ona (Grav.), (Hymenoptera: Ichneumonidae) 

The commonness of A. basi:::ona as a parasite of diprionid sawflies in Europe (253) prompted its 
early introduction (1933) into Canada as part of the D. IterC)11liae programme. In 1941, 450 specimens 
were put out at Windsor and over 18,000 ncar Sarnia in N. sertifer infestations. Additional releases 
totalling about 25,000 were made annually in Lambton County. In 1945 and 1946, approximately 
5,000 specimens were liberated west of London. Releases had been made earlier in the Toronto area 
against D. IterCYlliae and at Weiland and Orono against D. jrutetorum. Until recently, the only 
recoveries of this parasite in Ontario were at two of the release points near Sarnia in 1941, 1946 and 
1947, all years in which liberations were made. The intensive studies by Griffiths have now shown 
A. basi::olla established in the Chatsworth area presumably from the earlier liberations in the Toronto 
area. The significance of these records is not yet known. l 

Agrotflereutes abbreviator (F.), (Hymenoptera: Ichneumonidae) 

Although previously only known from various Lepidoptera, studies by Morris et al. (253) 
showed that this parasite attacked D. IterC)11liae in central Europe. It is a primary cocoon parasite with 

'In R personal communication, Griffiths notes that A. basi::ona became very common in his rearings in 1959 
and 1960. 
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several generations annually. The bionomics of a related species, Spilocryptus nubeculatus (Grav.), 
were described by Schonwiese (303). 

Over 1,000 specimens of A. ahbre'l:iator reared at Belleville from cocoons of various sawflies 
collected in central Europe were released against N. sertifer in 1941 and 1942 at Bright's Grove near 
Sarnia. No recoveries were obtained despite observations maintained by the Belleville Institute and 
rearings by Griffiths (164). 

Drino hohentica Mesn., (Diptera: Tachinidae) 

A propagation programme at the Belleville Institute provided large numbers of this parasite for 
release against D. "ercyniae and other sawflies in eastern Canada. Releases within the N. sertifer 
outbreak area began in 1942 when about 250 specimens were released near Sarnia. From 1944 to 
1948, an additional 5,200 specimens were released in Lambton County. In 1945 and 1948, liberations 
totalling 1,168 specimens were made at Strathroy, west of London. 

Although D. bolzemica became well established on D. "ercyniae in the Maritime Provinces and 
southern Quebec, its performance in Ontario was most disappointing. Except for a few recoveries in 
south-eastern Ontario, no evidence of establishment was obtained in either the recovery rearings of 
the Belleville Institute (121) or the field studies of Griffiths (164). 

Exenterus antictorius (Panz.), (Hymenoptera: Ichneumonidae) 

Releases of E. amictorills in south-western Ontario began in 1935 at Niagara when a very small 
number of specimens was liberated in an infestation of D. frutetorum. In 1940, several hundred 
specimens were released at Camp Borden and Midhurst in Simcoe County, where light infestations 
of D. Izercyniae were present. Finally, in 1948, 90 specimens were released near Sarnia against N. 
sertifer. 

Attempts to follow the establishment of E. antictorills in the Niagara and Simcoe areas were very 
limited and it was not until the Forest Insect Survey intensified its operations in the late 1940's that 
any recovery information was obtained. These records indicated that E. antictorius was well established 
on D. IzerCYIl;ae and D. sintilis in the area between Hamilton and Galt and Georgian Bay (Map 13). At 
the same time, no evidence of establishment was obtained from the small release at Sarnia against 
N. sertifer. It is interesting to note, however, that since N. sertifer spread into the Galt area in 1952 
and reached Georgian Bay in 1957, E. am;ctor;us has been recovered. This would indicate that the 
Sarnia release probably failed due to the condition of the stock or poor synchronization. 

Achrysocharella ruforum (Krausse), (Hymenoptera: Eulophidae) 

This primary parasite of diprionid sawfly eggs (41) was introduced from Europe by rearing 
N. sertifer eggs collected in Germany and Sweden. Unsuccessful liberations were made in New 
Brunswick and Quebec in the mid-1930's as part of the D. Izercyniae programme. Releases were first 
made in Ontario in 1949 against N.lecontei at Guelph and N. sertifer near Sarnia. Only 32 specimens 
were included in the latter release which may have contributed to the apparent failure of this species 
to become established. 

Closterocerus ovlliorum (Ratz.), (Hymenoptera: Eulophidae) 

This chalcid is reputed to be a common parasite of N. sertifer eggs in Europe but little is known 
of its bionomics. Apparently only newly-laid eggs are attacked making synchronization with host 
development most important. Parasite stocks were obtained from N. sertifer eggs collected in Europe 
and were reared through several generations at the Belleville Institute. Only small numbers became 
available and these were all released against N. sertifer in south-western Ontario in 1949. The releases 
consisted of 34 specimens near Sarnia and 50 at Strathroy near London. Subsequent observations at 
both these points failed to show establishment. 
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Tetracampe diprio"i Ferr., (Hymenoptera: Eulophidae) 

Large-scale rearings of N. sertifer eggs collected in Sweden showed this species to be an important 
egg parasite (122) and provided stocks for release in eastern Canada against D. hercyniae in the 
mid-1930's. Renewed interest in N. sertifer egg parasites led to releases against that host and N. 
lecontei in southern Ontario in 1949. The N. lecontei release was at Guelph and 2,500 specimens were 
released in the N. sertifer study area near Sarnia. The data available from all release areas show no 
evidence of establishment. This may reflect a lack of synchronization since observations at Belleville 
showed that only newly-laid eggs are attacked successfully. 

In summary, the parasite release programme against N. sertifer has included 11 species most of 
which were first brought to North America to combat D. hercyniae. Four species have been recovered. 
Three of these are apparently established in southern Ontario. Dahlhominus Juscipennis is widely 
distributed and accounts for a low but rather constant parasitism in all areas studied. Exenterus 
amictorius and Aptesis basizo"a became established on other sawflies in central southern Ontario and 
the records of parasitism since N. sertifer spread into this region indicate these species may assume 
greater importance. The remaining species recovered, Exenterus abruptorius, was taken only during 
the release period and apparently did not become permanently established. 

Of the seven species not recovered, the release programme for six was limited; small numbers 
were released and often at only one place and time. As some of the egg parasites involved apparently 
require close synchronization with the host, they should not be overlooked in any future programme. 
However, the attempts to establish Drillo bohemica included adequate numbers and several localities 
over a six-year period. This parasite is well established in other parts of Canada but almost invariably 
on spruce-feeding sawflies. In Europe it is a rare species best known from the D. hercyniae complex. 

In 1949, a virus disease of N. sertifer was imported from Sweden. Field trials during the next few 
years were very promising (43). Virus sprays were used extensively in plantations with excellent 
immediate results. The natural spread and effectiveness of the virus is much reduced at low sawfly 
densities making additional control factors operating at such densities a necessity for satisfactory 
biological control (43, 45). 

In recent years, a number of related studies arc leading toward a better understanding of the 
population dynamics of N. sertifer in southern Ontario. The parasite records of the Belleville Institute 
were summarized by Finlayson and Finlayson (121) and Griffiths (164) has reported on his early 
field studies. Native parasites that have accepted N. sertifer as a host number 20 species and include 
two, Hemipenthes sinuosa (Wd.) and Exenterus canadensis Prov., which regularly account for about 25 
per cent parasitism of cocoons. Small mammals were shown to have a marked influence on population 
oscillations (184). Integrated ecological and population studies arc currently under way which should 
provide a more intelligent basis for the introduction and release of species tried earlier unsuccessfully 
or additional ones located in the natural range of N. sertifer. 

(21) Nursery pine sawfly-DipriollJrutetorum (F.) (Diprionidae) 

In Europe, this is a little known sawfly that attacks various pines (299). It was first recorded in 
North America on Scots pine at Niagara Falls, Ontario, in 1934 (160). Subsequent records (59,61, 
299) indicate that it was probably present in southern Ontario and north-eastern United States for 
some years prior to discovery. At present, D. Jrutetorum is known to occur in Massachusetts, 
Connecticut, New Hampshire, New York, Pennsylvania and New Jersey in the United States and in 
southern Ontario in Canada. Hosts include a range of pines but especially Scots pine. In Canada, 
population levels have never been high and little serious damage is on record. 

When D. Jrutetorum was found at Niagara Falls and identified as a European species, it was 
considered a threat to extensive pine plantings, particularly in nearby Norfolk County. The large
scale collection and rearing programme for parasites of D. herc)'1liae was in progress and provided 
surplus stocks of several parasites for release in areas where moderate damage by D. Jrutetorum was 
observed. Six species that are dealt with more fully in the D. herCYlliae section (p. 8i, 88) were released 
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between 1935 and 1942 at four locations in southern Ontario. namely, Niagara Falls, Toronto, Orono 
(Durham Co.), and Kemptville, south of Ottawa. Three of these species were released at Niagara Falls 
in 1935 (160) as follows: Aplesis basizona (Grav.)-131; Dahlhominus fuscipennis (Zett.)---+,644; and 
Exenlerus amielorius (Panz.)-17. Additional releases of these species intended for establishment on 
D. frutetorum were as follows: A. basizona at Orono in 1940 (4,000); D.fuscipetlnis at Toronto in 1941 
(20,000), and ncar Kemptville in 1942 (20,000); and E. amietorius, near Kemptville in 1942 (55). In 
1942, three additional parasite species were released; Exenterus abruptorius (Thunb.) (278) at 
Niagara Falls; E. eonfusus Kerr. (197), and Sturmia inconspicua Meig. (294) near Kemptville. 
Appendix I provides full details on these releases as well as releases in the same general areas directed 
against other sawflies. Reference was made to some of these releases in the Neodiprion sertifer section. 

Only one recovery record of any of the above species is known. Gray (160) reported that cocoons 
of D.fruletorum collected in the-fall of 1935 at Niagara Falls were heavily parasitized by D.fuscipetmis. 
Raizenne (278) reported that rearings of numerous collections from most counties of southern 
Ontario produced very few parasites and included two native species and one adventive from Europe. 
Unfortunately, these records do not adequately cover cocoon parasites such as D. fuscipenllis, A. 
basizolla, and S. illconspieua. The two latter species are not known to be established in southern 
Ontario but D. fuscipennis is a regular parasite of Neodiprion sertifer and is also known from a variety 
of other pine-feeding sawflies. Its possible role in the control of D. frlltetorum in southern Ontario is 
uncertain. 

(22) European spruce sawflY-Diprioll hercyniae (Htg.) (Diprionidae) 

The largest and perhaps most dramatic biological control programme in Canada saw its beginning 
in 1930 when foresters travelling in the Gaspe Peninsula of Quebec reported severe defoliation of 
spruce stands. The sawfly larvae collected were sent to the British Museum and identified as the 
European species then known as Diprion polytomum Hartig. An aerial survey in 1931 showed defolia
tion over 2,000 square miles in the interior of the Gaspe. Within the next few years this sawfly was 
found in increasing numbers throughout New Brunswick and progressively farther west in Quebec. 
The rapidity of this spread and the importance of spruce in the forest economy of eastern Canada led 
to a comprehensive co-operative programme of surveys, parasite releases and research. 

In Europe several uncommon diprionid sawflies had been described from spruce but their 
biology and taxonomy were poorly known. Two of these, Diprion polytomum Htg. and D. hercyniae 
Htg., were considered synonyms by Enslin (118). Canadian workers found it difficult to reconcile 
European observations, particularly on sex ratios and cocooning habits, with observations in Canada. 
Careful studies by Reeks (280, 282) and Smith (319, 320) on the morphology and cytology of Canadian 
and European material finally led to an elucidation of the problem and the redescription of the two 
species within a new genus, Gilpinia, erected by Benson (38). This genus was later made a subgenus 
of Diprion (261). 

D. polytomllm (Htg.) as presently understood is found in small numbers generally throughout 
the spruce forests of Europe. It is not known to occur in North America. Cocoons are formed on the 
lower parts of the tree and on other vegetation and only rarely in the ground. Reproduction is of the 
arrhenotokous type with unfertilized eggs producing males. D. hercyniae (Htg.) occurs over a some
what more northern range in Europe and in smaller numbers, being quite rare. Cocoons are typically 
formed in the ground litter and reproduction is of the thelytokous type with unfertilized eggs pro
ducing females. In North America, where it is well established in spruce forests cast of the Great 
Lakes, males are rare and occur in a ratio of 1 : 1200. All species of spruce native or grown in eastern 
Canada are acceptable hosts but some preference is shown for white spruce in oviposition and develop
ment. Typically there are two generations in eastern Canada except in most of the Gaspe Peninsula 
and at higher elevations elsewhere in Quebec and northern New Brunswick where there is only one. 
Varying proportions of the larvae ovenvintering in cocoons may remain in diapause for two or more 
seasons. Further details of the life history and development can be found in papers by Balch (19) and 
Prebble (273). 
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As soon as the species was identified, negotiations were undertaken with the then Farnham 
House Laboratory in England to supply European parasites for release in Canada. The resultant 
efforts were summarized by Morris et al. (253), and Finlayson and Finlayson (122, 123) recently 
presented the results of rearing the large number of cocoons shipped to Canada. The general scarcity 
of even the allied species D. polytomllm in Europe soon forced collectors to concentrate on other 
sawflies that could be collected in quantity and that were known to contain parasites of D. polytomum 
and D. hercyniae. These included: Diprion jrlltetorllm, Neodiprioll sertifer, Diprioll pallidlts, D. virtms, 
D. pim', D. similis, D. abietieola, Paehynematus selltellatus and Lygaeollematlts abietinus. The sawfly 
material shipped to Belleville in the fall of 1932 yielded three species of parasites for release the 
following year. 

In 1933, the sawfly outbreak was apparent over a wide area of Quebec, New Brunswick and 
adjacent United States. The forest industries, protective associations and provincial and federal 
government agencies co-operated fully in developing a programme of surveys, biological studies and 
parasite introductions. The first rather small releases of five species (Table VI) were made on the 
Cascapedia River in Gaspe and at Fredericton, N.D., and large amounts of parasitized cocoons began 
to arrive from Europe. In 1934, a field station was established at Parke Reserve in Kamouraska 
County, Quebec, under the auspices of the Belleville Institute. It became a centre for subsequent 
work on D. hereyniae parasites although considerable work was also' carried out by forest entomologists 
near Fredericton and at a seasonal station at Kelly's camp in central Gaspe. Releases in 1934 were 

TABLE VI 

Parasites released against Diprion hercyniae (Htg.) in eastern Canada, 1933-1951 

Parasite species 
Achrysocharella ru/orum (Krausse) 

Amblymerus sub/umatus (Ratt.) 

Aptesis basi::ona (Grav.) 

Aptesis sllbgllitatus (Gm\'.) 

Blondelia inc/usa (Htg.) 

Dah/bominrlS /uscipennis (Zctt.) 

Drino bohemica Mesn. 
(see also Sturmia inconspiclI(l complex) 

Drino spp. (Japan) 

Exentems abmptorius (Thunb.) 

Province 
N.D. 
Que. 

N.D. 
Que. 

N.B. 
Que. 
Onto 

N.B. 
Que. 
Onto 

Que. 

Nftd. 
N.S. 
P.E.1. 
N.D. 
Que. 
Onto 

Nftd. 
N.S. 
P.E.1. 
N.D. 
Que. 
Onto 

N.n. 
Que. 

N.S. 
N.n. 
Que. 
Onto 

Years released 
1935 
1935-36 

1937 
1933-36 

1933-36, 1938-1{) 
1933-36, 1939-1{) 
1938-39 

1937-38 
1937-38 
1937-38 

1939-40 

1942-44, 1946-48 
1936-42, 1944 
1941,1946 
1934-43, 1946 
1934-44, 1948 
1936-42, 1948 

1943-49 
1943-46, 1948-49 
1946-47 
1943, 1945-46, 1948 
1935,1943-1951 
1944-48,1951 

1936-38 
1936-37 

1936-39 
1935-40 
1935-1{), 1945 
1937-40 

91 

Number of specimens 
581 

5,787 
6,368 

2,215 
11,206 

13,421 
111,477 
171,434 

5,125 
288,036 

15,611 
27,727 

2,366 
45,7M 

744 
744 

8,240,000 
14,890,000 

680,000 
281,650,000 
566,890,000 

10,010,000 
882,360,000 

53,152 
20,169 
11,364 
27,084 
88,613 
24,812 

225,194 
3,797 
1,373 

5,170 
40,588 

549,582 
475,016 
142,699 

1,207,885 



TABLE VI (continued) 
Parasites released against Diprion hercyniae (Htg.) in eastern Canada, 1933-1951 

Parasite species Province Years released Number of specimens 

Exenterus adspersus complex N.S. 1936-37, 1939 444 
N.D. 1934-39 7,136 
Que. 1933-34, 1936-37 2,869 
Onto 1936-39 1,016 

11,465 
Exenterus amictorius (Panz.) Nfld. 1943--44, 1946-47 4,466 

N.S. 1942-45 2,112 
P.E.1. 1944 750 
N.D. 1940-44, 1948 10,450 
Que. 1940-45, 1947, 1949 12,465 
Onto 1940, 1944 717 

30,960 
Exenterus con/usus Kerr. Nfld. 1943--44 329 

N.S. 1940, 1942 1,198 
N.D. 194()-43 6,668 
Que. 1940-43 3,508 
Onto 1940-41 1,413 

13,116 
Exenterus sp. (prob. ve//icatus Cush.) N.S. 1937 311 

N.n. 1937 473 
Que. 1939 62 

846 
Exenlerus Iric%r Rom. N.n. 1937-39 323 

Que. 1936-37, 1939-40 308 
631 

llolocremnus ral::ebr"gi Tschek N.n. 1935-39 11,780 
Que. 1933-40 5,949 
Onto 1937 400 

18,129 
Lamaehus albopictus Cush. N.n. 1939 22 

22 
Lamaehus eques (Htg.) N.B. 1936-40 2,582 

Que. 1935-37, 1939-40 6,079 
Onto 1936, 1939-41 2,221 

10,882 
Lall/aehus II/arginatus (Brischke) N.S. 1936-37 464 

N.n. 1936-39 4,332 
Que. 1933,1935-37,1939-40 6,914 
Onto 1936, 1938 954 

12,664 
Lall/ac/lIls spectabilis (Holmg.) N.n. 1937-39 230 

Que. 1937-40 246 
476 

I.all/aehus sp. (Japan) N.B. 1937-38 735 
Que. 1936-37 95 

830 
Lamachus sp. (No.1) N.n. 1939 93 

Que. 1939-40 639 
732 

Lamaehus sp. (No. 72) Que. 1939-40 437 
437 

Lophyroplectus /utealor (Thunb.) N.S. 1936 1,484 
N.n. 1935-39 18,329 
Que. 1935-37, 1939-40 25,571 
Onto 1936, 1938-40 4,497 

49,881 
Laphyroplectus sp. N.D. 193; 24 

24 
Monodontomerus japonicus Ashm. Que. 193; 1,037 

1,037 
Sturmia ineonspieua complex N.S. 1936-37, 1942 1,109 

(see also Drino bohemiea) P.E.1. 1942 188 
N.D. 1934-37, 1939, 1940, 1942 10,824 
Que. 1934-37, 1940, 1942 7,771 
Onto 1942 216 

20,108 
Tetraeampe diprion; Ferr. N.n. 1936 3,009 

Que. 1935-36 15,642 
18,651 
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considerably more widespread and extended from Fredericton through northern New Brunswick 
and the Gaspe Peninsula to as far west as Parke Reserve in Quebec. They involved additional releases 
of four species and two more were added to the list. One was Da/tlbominus ftlScipennis Zett. which 
later attracted much attention. 

Balch (17, 18) reported on outbreak conditions in 1935. Heavy infestations covered about 6,000 
square miles but remained restricted to the Gaspe Peninsula east of the Matapedia River and around 
Parke Reserve 100 miles to the west. The co-operative survey in 1935 revealed the presence of D. 
/tercyniae at numerous points north of the St. Lawrence River. Isolated collections were also made in 
Ontario and Quebec near Lake Timiskaming. Tree mortality, particularly of white spruce, reached 
serious proportions in parts of the Gaspe. The parasite release programme was greatly expanded in 
1935 (120). Seven European species were added as well as additional numbers of the seven species 
released in 1934-35. The liberations were made at 11 points north and 18 points south of the St. 
Lawrence in Quebec and at five points in New Brunswick. Of particular interest was the recovery of a 
few specimens of two introduced species, Dahlbominus fuscipetmis and Aptesis basi zona. The only 
native parasite reared from the sawfly at this period was the tachinid Bessa harveyi Tnsd. 

Reports on the outbreak in 1936 (19, 159) indicated no major changes in distribution and only 
slight increases in the area of severe infestation. The Forest Insect Survey was inaugurated and 
resulted in an increased number of collections in western Quebec and Ontario but did not show the 
presence of the sawfly in Prince Edward Island and most of Nova Scotia. A major event in the parasite 
programme in 1936 was the opening of a new quarantine laboratory at Belleville, the prime purpose 
of which at that time was to handle and propagate large quantities of D. hercyniae parasites. This was 
reflected in the amount of material released during the year; it increased from 2~ million specimens in 
1935 to over 18 million in 1936. Release points were increased throughout the main outbreak areas, 
were intensified in southern New Brunswick and in Nova Scotia, and were extended to the Timagami 
area of Ontario and Quebec. Fifteen species were released. Three were for the first time and included 
species of Lamac/tus and Dri,/O reared from collections of D. "ippo"ictlS Roh. cocoons from Japan. 

Population density showed a striking increase in all areas in 1937 and the known distribution 
was greatly extended (63). The sawfly was found throughout much of central Nova Scotia and was 
collected on Prince Edward Island for the first time. The Timiskaming outbreak was confirmed to be 
continuous with the distribution in eastern Quebec along the northern transcontinental railway. With 
the propagation programme of the Belleville Institute in full swing the number of parasites, mainly 
D. fuscipennis, released in 1937 nearly tripled and exceeded 47 million. Release points covered much 
the same area as 1936 with some intensification in northern New Brunswick and central Quebec. Five 
additional species, one from Japan, were included in the programme. Baird (10) considered that at 
least two of the introduced parasites, D. fuscipetmis and a species of Exenlerus, were firmly established 
and that one or two additional species recovered during the year of release showed promise. Studies at 
Parke Reserve supported by rearings of cocoons collected at many points indicated significant amounts 
of parasitism. 

In 1938, a general reduction in population levels was reported from nearly all regions (63, 21) 
but the known distribution continued to increase markedly. Collections were more widespread in 
Nova Scotia but the greatest changes were in Ontario. In addition to an extension into the counties 
east of Ottawa, the sawfly was found to be general in an area extending for 200 miles between Georgian 
Bay and Lake Ontario. A collection was also made near Michipicoten on the east shore of Lake 
Superior. Although no new parasites were added to the biological control programme, over 175 
million specimens were released during the year. The only real change in the release areas was the 
addition of several points around Lake Simcoe in southern Ontario. By this time, other natural 
control factors operating against D. IterCY1liae were attracting attention. Reeks (281) published a list 
of 16 native parasites and three insect predators known to attack the sawfly. Hawboldt (169) noted that 
approximately 30 per cent of the cocoons received by the Forest Insect Survey in the Maritime 
Region showed evidence of attack by small mammals or, in a few cases, by insect predators. Larval 
mortality thought to have been caused by a disease was observed in laboratory rearings as early as 
1936 but not until 1938 was it observed in field populations near Fredericton (22, 30). 
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There were few changes in the known distribution in 1939 (22). However, the status of the 
outbreak changed appreciably. In most areas, there were reduced sawfly numbers attributable to a 
number of causes. Weather conditions were not suitable in many sections, the introduced parasite 
D. jtlScipnmis showed marked increases, predators were active, and, of particular interest, the larval 
disease was very prevalent in southern parts of the sawfly's range. The release programme continued 
unabated and included 16 species, four of which were released for the first time. However, plots in the 
Gaspe were showing 73 per cent of the white spruce and +3 per cent of the black spruce by volume 
to be dead. Admittedly more than half of the white spruce had died from eastern spruce bark beetle 
attack during the early years of the sawfly outbreak but the remainder represented significant losses 
that showed little sign of abating. 

The general trends mentioned above continued during 1940 (23). The known distribution 
remained much the same and the general level of abundance showed a moderate decline although 
there were local increases. The weather pattern did not favour D. fuscipennis as in 1939, but it was 
recovered more widely. A better appreciation of the taxonomy of Exenterus (95, 96) showed several 
species were established as a result of releases previously considered of one species (283). These 
complications will be dealt with in the discussion of the species involved. The disease caused great 
reductions in larval numbers except for northern areas such as the Gaspe and was more widespread, 
extending as far west as north-eastern Ontario (60). The parasite release programme reached a high 
point in 1940, with nearly 222 million specimens (221! million D. fuscipennis) sent to the field. One 
new entity was included bringing the number of names under which material was released to a 
final total of 27. In addition to recoveries of D. fuscipennis and several Exenterus, studies at Parke 
Reserve (11) showed limited recoveries of one or two additional species (Aptesis spp.). 

The outstanding distribution record in 19+1 was the discovery of D. Itercyniae in western New
foundland (2+). On the mainland, there was a further general reduction in abundance including for 
the first time the severe outbreak area in central Gaspe. This trend was largely attributable to the 
disease which was now reported even from areas where larval numbers were quite low. Introduced 
parasites were present generally but the cool season again did not favour the effectiveness of D. 
fllscipennis. The release programme was curtailed somewhat by wartime conditions (11) when collec
tions were not received from overseas and large-scale cocoon collections in Canada were difficult. 
However, nearly 170 million specimens were released. It was considered that unless there were 
marked changes in the complex of introduced and native parasites, small mammal predation, weather 
conditions, or particularly the disease, a repetition or extension of the severe tree mortality in the 
Gaspe was unlikely. In fact, many severely defoliated stands were showing excellent recovery. 

In 19+2, larval populations in all but a few restricted areas had declined to medium or light 
intensity (26). At the same time, collections were made in central Newfoundland and at Duluth, 
Minnesota, as well as other points outside the previously known boundary of distribution. The 
parasite programme was further reduced with only 28 million specimens shipped from Belleville. 
Included were large numbers of D.fuscipenllis and smaller quantities of Exenterus spp. The established 
parasites continued to be recovered rather widely but their numbers were considerably reduced 
presumably due to the disease which was causing great reductions in population density of the host. 
Evidence that the disease was caused by a virus infection was advanced (26, 30). Attempts were made 
to introduce the disease into areas where it had not been found following experiments at Kelly's 
Camp in the Gaspe in 1939. 

Forest Insect Survey reports for 19+3 (170, 209, 6) emphasized the marked change in status of the 
sawfly. Light infestations were general and only occasionally were higher numbers reported. The 
prevalence and efficiency of the disease combined with other natural controls brought this pest to 
essentially the status of a native insect. During the next few years, outbreaks gradually subsided. 
Except for a short period of moderate abundance in the Lake Simcoe region of southern Ontario 
and a few instances of very local abundance, no further outbreaks are on record. However, the gradual 
extension of known distribution has continued. In 19+7, a localized light outbreak was found a short 
distance east of Sault Ste. Marie (218). It has proved a valuable study area for officers of the Insect 
Pathology Research Institute at Sault Ste. Marie (++, +6). In 1950, isolated collections were made in 
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the Fort Frances District of north-western Ontario (235), apparently indicating an extension south of 
the Great Lakes. The insect is now common as far west as Lake-of-the-Woods. Collections made at 
points along the north shore of Lake Superior in 1954 and 1956 (311) demonstrate the continued 
westward spread in Canada. By 1957, the sawfly could be found throughout Ne\\foundland except for 
the Avalon Peninsula (128). 

The disease, which first appeared in the late thirties and which acted as the key factor in regulating 
the outbreak in Quebec and New Brunswick, was eventually confirmed to be a polyhedral virus (42). 
Its origin is unknown but it is generally considered to have been fortuitously introduced with parasite 
or sawfly material from Europe. The rapid spread of the virus could have resulted, at least in part, 
from the distribution of parasite material (30). In any event, it became widely established within a 
short period aided only by a few planned transfers. In 1939, a spray mixture prepared from diseased 
larvae was put on trees at Kelly's Camp in the Gaspe with apparent success (272). Additional transfers 
during the next 10 years were as follows: Berthierville, Quebec and Angus, Ontario in 1941 and 1942; 
Laniel, Quebec in 1942; various points in Newfoundland from 1943 to 1945; Stroud and Orr Lake 
Forest near Lake Simcoe in Ontario in 1945; and finally at Kirkwood near Sault Ste. Marie in 1950. 
The disease became established in Newfoundland and was soon reported from many areas of the 
Province (287, 288). At Berthierville and Laniel, establishment was successful (99, 5). Contrary to 
early observations, the disease apparently did not become established in southern Ontario from 
either the 1941 or 1945 releases (364,366). As the disease appeared at widely separated points without 
the benefit of such transfers, their value is open to some question. However, better success occurred 
at Kirkwood and the spread and impact were followed closely (46). 

The rapid decline of outbreak conditions after 1942 removed the serious threat to spruce stands 
in eastern Canada. Direct losses prior to the collapse of the outbreak were significant. They have 
been variously reported at different times by Gobeil (147), Brown (59), Balch (25) and Reeks and 
Barter (286). The best estimate is probably that of Recks and Barter (286) who calculated the losses 
in the Gaspe Peninsula as 11,400,000 cords. This docs not include the minor amounts of mortality 
outside the Gaspe and the loss of increment in surviving trees. 

The unknown status of the virus disease, the continually enlarging distribution of the sawfly, 
and the success of certain introduced parasites combined to keep the parasite release programme 
active on a reduced scale after 1942. Releases were essentially restricted to D. fuscipennis, Drino 
bolremica and Exenterlls amictorius, with the greatest concentrations in Newfoundland and southern 
Ontario. The programme was terminated in 1951 after an additional 16 million parasites were released. 
This brought the total number released to over 890 million (including 882 million D. fuscipennis) 
under 27 names. Each of these entities is discussed below in chronological sequence based on first 
introductions. It must first be mentioned that the reduced urgency of the D. Irercyniae problem after 
1940 provided an opportunity to test many of the parasites introduced or being propagated at the 
Belleville Institute against other native sawfly pests. These included: Neodiprion abietis (Harr.), 
N. /ecOl/lei (Fitch), N. nanu/us nmlll/us Schedl, N. pratti banksianae Roh., N. virginianus complex in 
Ontario; N. swainci Midd. in Ontario and Quebec; N. tsugae Midd. in British Columbia; 
and Pihonema alaskCl/sis (Roh.) in Ontario, Manitoba, and Saskatchewan (Table VII). Liberations 
aimed at these native sawflies involved nearly 900,000 parasites between 1937 and 1951. These 
miscellaneous releases do not warrant separate treatment and are included in the following discussions. 

Amhlymerus subfumatus (Ratz.), (Hymenoptera: Pteromalidae) 

This species occurs widely in Europe as a primary pupal parasite of several diprionid sawflies 
(253) and is closely related to the North American species, A. verdiler (Nort.). Morris el uf. (253) 
studied the biology of A. subfumatus and concluded it was one of the most important parasites of 
D. polylomum in Europe. The prepupa overwinters in the host cocoon. Up to four overlapping 
generations were observed in Europe attacking not only overwintered sawfly cocoons but those of 
summer generations as well. 

The first releases were maCle at Kelly's Camp in the Gaspe in 1933. Until 1936, releases of 
material originating in Bohemia were made annually at Parke Reserve, at several points in the Gaspe 
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TABLE VII 

Parasites introduced against Diprioll herCYlliae (Htg.) but released against other miscellaneous sawflies, 1937-1951 

Years Number of 
Parasite species Province Intended host released specimens 

AchTysoclwTella m/oTII'" (Krausse) Onto N. tecolllei 1949 488 
488 

Aptesis basi::ona (Grav.) Onto N. tecontei 1940 16,000 
N. swainei 1940 2,000 
N. virgilliallus complex 1940 3,000 
N. tecontei 1941 236 
N. swainei 1947 1,340 

Aptesis sub gutta Ills (Grav.) Onto N. teconlei 
22,576 

1937 167 
167 

Dahlbo",inus /useipennis (Zeit.) Onto N.teconlei 1941 50,000 
N. pratti ban/uianae 1943 20,000 
N. n. nanulus 1944 6,000 
N. n. nanulus 1945 15,000 
N.leeonlei 1946 100,000 
N. pratti banksiQlltlc 1947 250,000 

D.C. N. lSugae 1941 400,000 
841,000 

Drino bohemiea Mesn. Que. N. swainei 1951 203 
N. pratti ball/Uianat' 1943 134 
N.lecontei 1945 900 
N. n. nanulus 1945 197 
N. pratti ban/Uianllc 1945 192 
N.leeontei 1946 1,992 

Onto N. abietis 1947 500 
N.lecontei 1947 500 
N. pratti banksianae 1947 500 
N. swainei 1947 4,884 
N.lt'contei 1948 1,000 
P. alatkensis 1948 971 
N.lt'eontei 1951 375 
N. pratti banksianat' 1951 975 

Man. P. alaskensis 1946 5,447 
Sask. P. a laskt>nsis 1947 7,607 

P. alaskensis 1951 450 
D.C. N. ttugae 1946 515 

27,342 
Drino spp. Oapan) Onto N.leeonlei 1937 166 

166 
Exenterlls abruptorius (Thunb.) Onto N. leeolliei 1937 300 

N.leeontei 1938 200 
N.leeontei 1941 16 
N. n. nonull" 1944 157 

673 
Exenttrr" amietorills (Panz.) Onto N. II. nanulus 1943 676 

N. pratt; ballksiallae 1943 375 
1,051 

Exenterus eon/uslls Kerr. Onto N. pratt; banksiallac 1943 549 
549 

Lophyropleetus luteator (Thunb.) Onto N.leeonlei 1941 6 
6 

Tetracampe diprioni Ferr. Onto N.leeonte; 1949 461 
N. prall; banktianat' 1949 1,248 

1,709 

region, and at one point north of Montreal. In 1937, over 2,000 specimens were released at two points 
near Fredericton. This concluded the releases and brought the total to nearly 13,500 specimens 
(Table VI and Appendix I). 

Despite the intensive parasite studies at Parke Reserve and Fredericton, A. subfumatus was never 
recovered. Unfortunately, it did not bear out predictions based on European studies (253). 
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Aptesis basizona (Grav.), (Hymenoptera: Ichneumonidae) 

Morris et al. (253) reported this species the commonest parasite of diprionid sawflies in northern 
and central Europe and described its life history and biology. It is a cocoon parasite and has two or 
three generations per year. The generation emerging in the spring re-attacks ovenvintered sawfly 
cocoons while later generations are synchronized with those of the sawfly. Ovenvintering may take 
place as a mature larva (120) but more usually as a prepupa or pupa. The bulk of the parasites reaching 
Canada were from N. sertifer and D. similis cocoons collected in Europe. Small numbers were propa
gated at the Farnham House Laboratory in England and at the Belleville Institute (160). 

The releases in Canada against N. sertifer and D. fruletorum were described in earlier sections 
(pp. 82, 86). In addition to the nearly 290,000 specimens released against D. /zercyniae between 
1933 and 1940 (Table VI), another 23,000 were released in Ontario against several other sawflies from 
1940 to 1947 (Table VII). Release areas for D. hereyniae were concentrated in central New Brunswick 
and along the St. Lawrence and Ottawa rivers from Gaspe to Lake Timiskaming. 

Recoveries of A. basi zona were limited and mostly during or shortly after releases in the same 
vicinity. Seven specimens were recovered at Parke Reserve between 1934 to 1940 whereas releases 
were made in the same area in all years except 1937 and 1938. Recoveries at Berthierville in 1935 
coincided with releases at two nearby points the same year. A recovery was made at Kelly's Camp in 
the Gaspe in 1939, six years after a local release and four years after releases at Cascapedia not far 
distant. Reeks (284) discussed these records and the few recoveries in the Fredericton area in 1939, a 
year when releases were made, and concluded that A. basiz01la was ineffective against D. herCYlliae 
in New Brunswick and the Gaspe. The limited recoveries elsewhere and the failure to establish on 
N. sertifer in southern Ontario are further testimony to its ineffectiveness. Reeks (284) suggested the 
reasons are not climatic but rather concerned with the stage attacked. Unless the inactive pupal stage 
is attacked or the host is paralysed by the adult female parasite, survival of the delicate parasite eggs 
placed free in the sawfly cocoon is unlikely. 

Exenlerus adspersus complex, (Hymenoptera: Ichneumonidae) 

The first releases of European material in Canada in 1933 included specimens named as Exenterus 
adspersus Htg. Morris et al. (253) found it a common parasite of pine sawflies and the most abundant 
species of Exenterus attacking D. polytomum at many points in Europe. From 1933 to 1939, more than 
11,000 parasites were released under this name from Halifax in Nova Scotia to Lake Timiskaming in 
north-eastern Ontario. Cushman was asked to study the taxonomy of the genus and his interpretations 
(95, 96), although they clarified and stabilized the nomenclature considerably, introduced uncertainty 
as to the number of species released under the name E. adspersus. His findings and later careful study 
of records by Reeks (283) showed that at least three other entities were involved in these early releases, 
namely, E. amietorius, E. confusus and E. vellicatus which are reviewed separately below. It is now 
impossible to know which species were released at which points. These composite releases are grouped 
for purposes of this presentation under "aclspersus complex" (Table VI and Appendix I). 

E. adspersus as presently understood is native to Europe and Asia as a parasite of several diprionid 
sawflies (122,205). As no bonafide recoveries are known ("adspersus complex" recoveries in Appendix 
II represent material taken in 1938 and 1939 recovery collections at Parke Reserve and subsequently 
released in New Brunswick and Ontario (10) making confirmation impossible) the extent to which 
this species was actually released is unknown. The only release that can positively be considered 
E. adspersus was made on North Tay Road near Fredericton in 1938. The material originated in 
Japan and was released as E. oleaeeus Uch., a name which Cushman (95) later synonymized with 
E. adspersus. 

In conclusion, any actual releases of E. adspersus Htg. were apparently unsuccessful as no reco
veries were made during the many parasite recovery studies. Any published records to the contrary 
must be reviewed in the light of Cushman's revised terminology. 
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Holocremnus ratzeburgi Tschek. (Hymenoptera: Ichneumonidae) 

Morris et al. (253) found this an important larval parasite of D. polytomum in several parts of 
Europe. It attacks other sawflies and a pine-feeding geometrid. There are two generations a year with 
adults present in June and July and again in late August and September. Eggs are laid in fourth or 
fifth stage host larvae and overwintering takes place within the host cocoon. 

Releases began in 1933 at Kelly's Camp in the Gaspe and continued until 1940. Large numbers 
of specimens were released in the Fredericton area and at Parke Reserve and small releases were made 
at numerous points in Quebec and at one point in north-eastern Ontario. 

No recoveries are known despite the concentration of releases near study areas. Establishment 
apparently did not occur and the reasons for the failure are unknown. 

LamacllUs marginatlls (llrischke), (Hymenoptera: Ichneumonidae) 

This species was found a regular parasite of several sawflies in Germany and Czechoslovakia 
(253). It is a primary larval parasite and was included in the first shipments from Europe. Releases 
began in 1933 in the Gaspe and continued until 1940. Over 12,000 specimens were reared at Belleville 
and distributed between Halifax Co., New Brunswick and the Lake Timiskaming area of Ontario. 
The largest numbers were released at Parke Reserve and near Fredericton where extensive recovery 
collections were made. However, no evidence of establishment was obtained. 

Dahlhominus fuscipellllis (Zett.), (Hymenoptera: Eulophidae) 

This parasite was introduced from Europe in 1934 with great expectations. Early observations of 
Morris et aZ. (251, 253) in south-eastern Europe showed D. fuscipetmis a common and important 
parasite in N. sertifer outbreaks. It attacked D. polytomum cocoons readily, and early plans were made 
for shipments to Canada. Several generations and a high rate of reproduction in the presence of large 
numbers of the host were among the highly desirable attributes noted. 

Early results were sufficiently promising to launch a massive programme of introductions, 
propagation and saturation releases that remains without equal in Canada. Many million of parasites 
were shipped to Belleville from Czechoslovakia, Holland, Poland, Estonia and Hungary within 
cocoons of N. sertifer, D. pini, D. similis, D. frutetorum and D. polytomum. The great majority of the 
material for release, however, resulted from the very successful laboratory propagation programme 
developed at Belleville (10). Ultimately, 882 million specimens were released in eastern Canada 
against D. IzercJ'niae (Table VI). In addition, releases totalling nearly 4 million were mentioned in 
sections dealing with N. sertifer and D. fmtetorum (pp. 80,86) and Table VII includes 841,000 used 
against other sawflies. 

The biology of D.fuscipennis is well documented. Morris and his colleagues published extensively 
(251,253) on their European studies and various authors described observations in Canada (120, 280, 
376, 284). Briefly, it is a primary cocoon parasite with up to three or more generations per year 
depending on weather conditions. Overwintering takes place in the host cocoon as a mature larva, 
prepupa or pupa. Adults from various generations are on the wing from mid-June until October. 
They are most active in open stands where temperatures are relatively high. They are poor fliers 
and move mostly by crawling. A single female may layover 200 eggs but the average is much lower 
under field conditions. Twenty or more eggs may be laid in a single host cocoon. Development rate 
varies considerably, depending on temperature conditions; the period from oviposition to adult 
emergence averaged 31 days and ranged from 26 to 50 days in one study (280). Attempts were made 
through selection to produce stocks for liberation better suited to the temperature conditions of the 
release areas (376). 

The release programme for D. fuscipetmis does not warrant description in all its complexity. It is 
detailed in Appendix I and summarized by province and year in Tables VI and VII. The area within 
which releases were made is shown on Map 14. It is impossible to indicate the individual release 
points because of their number and the lack of precise information. During the height of the campaign, 
field staff of woods-operating companies were used extensively for both collection of rearing stock and 
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the release of parasites. As a consequence, many release records are only known to county or some 
similar political subdivision (Appendix I). It may be concluded that throughout the major part of the 
area shown on Map 1 +, releases were made on at least one occasion in virtually all accessible infested 
stands. Many of the details of the propagation and release programmes are in annual reports published 
by Baird (8, to, 11). He included in the 1939 report a series of maps, illustrating the distribution of 
release points during the early years of the programme, which arc of value in assessing the early 
recoveries. 

Evidence of establishment in Canada was obtained almost at once. Cocoons collected in the late 
fall of 1934 near the first release points at Kelly's Camp and Causapscal, Quebec, yielded specimens 
of D. fuscipennis (253, 271). The following year it was recovered again at Causapscal and at Parke 
Reserve and Berthierville where early releases were made. In 1936, the only significant additional 
recovery point was Fredericton. In the wake of the greatly increased release programme, recoveries in 
1937 were made at many places, particularly in Quebec, but invariably near release points. The next 
few years saw releases reach a peak of over 200 million specimens annually. Reports of recoveries were 
widespread and those that can be documented arc listed in Appendix II and shown on Map 14. 
Critical studies were restricted to Parke Reserve, Kelly's Camp and Fredericton. Numerous interim 
reports published during the outbreak period discussed the impact of D. flucipennis (10, 11, 22, 23) 
but the best record and assessment is contained in a more recent paper by Reeks (284). Although he 
emphasizes studies in the Fredericton area, some data on Gaspe plots arc included and the general 
comments apply to the entire outbreak area. 

D. fuscipermis readily became established where sawflies were numerous. Highly variable degrees 
of parasitism are on record but many cocoon samples showed 60 or more per cent parasitism. This 
variation is attributed in part to the slow dispersal habits of the parasite and, perhaps in part, to the 
methods of collecting the data. At certain cold, high altitude locations, the rate of spread over several 
years might be measured in yards. At the other extreme was a 6! mile spread in two seasons in central 
New Brunswick. This slow dispersal was taken into account in making releases and units of about 
10,000 parasites were put out every quarter mile along roads through infested stands (8). The progress 
reports often stressed the correlation between the incidence of D. fuscipennis and seasonal weather. 
In warm dry years, more generations were produced, the adults were more active, and fall cocoon 
samples showed a higher incidence of parasites. In contrast, cold wet seasons saw a sharp drop in 
parasitism. It was also contended (Ito) that parasitism varied inversely with the amount and depth of 
the moss layer on the assumption that parasites would only penetrate to a certain depth in search of 
cocoons. Reeks (284) failed to confirm this conclusion, although his maximum depths were con
siderably less than those used in sampling work in the Gaspe (273). Balch (20) suggested that the 
temperature of the forest floor was more critical than the actual depth of the moss layer. 

Although these limitations prevented D.fuscipemlis from realizing its full potential in the presence 
of an abundance of the host, particularly in the cooler more northerly areas, all authors agree that it 
became well established over the main outbreak area in New Brunswick and Gaspe and contributed 
to an unknown but significant degree in maintaining or reducing population levels, except perhaps in 
higher elevations in the Gaspe. J ts impact in lower intensity outbreak areas in western Quebec and 
eastern Ontario is not well understood. Map 14 shows numerous recoveries along both sides of the 
St. Lawrence River and even as far west as Ottawa and Maniwaki, Quebec, but critical studies are 
lacking. It is generally accepted that D. fuscipennis is most effective at high host population levels and 
may indeed require them for survival. This is rather strikingly evident in the rapid decline in recovery 
and parasitism data following the dramatic appearance of the virus disease and the high levels of 
mortality it produced beginning in 1939 (22, 30). The last record of D. fuscipemlis parasitizing D. 
hercyniae in New Brunswick was made in 1941 (284) and no recoveries were made in collections from 
the Gaspe or Parke Reserve areas since 1945 and 1944 respectively. Surprisingly, specimens were 
reared from D. hercyniae collections from near Ottawa in 1942 and from north of Maniwaki, Quebec, 
in 1945. Population levels were never very high in these areas and yet the parasite survived as long or 
longer than in the major outbreak areas to the cast. These records may be related to releases and 
recoveries involving other sawfly hosts and discussed below. It is perhaps significant that D.flucipennis 
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is a common parasite of various diprionid sawflies in Europe but is rarely if ever recorded from 
D. polytomum or D. hercyn;ae. This may reflect a basic host relationship that is critical at low popula
tion levels and possibly associated with the different tree species attacked. 

Releases of D. fuscipenn;s against sawflies other than D. hercyn;ae, N. sertifer and D. frutetorum, 
are detailed in Table VII. They were made late in the D. hercyn;ae programme to test the efficiency 
of the parasite against sawflies more closely related to its European hosts. These releases represented 
surplus stocks from the propagation programme. 

Three releases of 50,000 parasites were made in localized N. iecontei infestations in Ontario; at 
Markdale, Grey Co., in 1941, Col borne, Northumberland Co. and Napanee, Lennox and Addington 
Co. in 1946. Rearings by the Forest Insect Survey and other projects show no establishment on this 
host. A small release against N. prall; banks;anae was made at Spencerville, Grenville Co., Ontario, 
in 1943. In 1947, a release of 250,000 specimens was made in Innisfil Township, Simcoe Co. On two 
occasions in 19#, D.fuscipennis was reared from N. p. banksianae by the Forest Insect Survey. The 
collection points were Kemptville and Constance Bay which are 12 and 50 miles respecth'ely from the 
Spencerville release. As several other releases were within the same radius of the recovery points, the 
source of the recovered material is uncertain. 

Two releases totalling 21,000 were made at Chatterton, Hastings Co., Ontario in 19# and 1945 
aimed against N. 11. lIanll/lls. Coppel (87) reports a recovery from this area in 1943. As the nearest 
release point predating this record is some 50 miles to the west in 1938 and 1939, the presence of 
D. fuscipemlis is difficult to explain. Another recovery from N. 11. lIallu/us collected near Ottawa was 
made by the Forest Insect Survey in 19#. This undoubtedly resulted from nearby releases against 
D. hercyn;ae. 

In 1941, releases totalling 400,000 were made ncar Vernon and Yale, B.C. against N. tsugae. 
There is no evidence of establishment. 

Of particular interest in connection with the host preferences of D. fllscipennis and its ability to 
survive at low host density are recent records from N. S'waillei in north-central Quebec (355, 356). 
Field studies ncar Clova since 1954 consistently produced records of D. fuscipennis parasitizing 
N. swa;lIei and when observations were extended to the Chicoutimi region in 1957, additional records 
were obtained. The last releases of D. fuscipetm;s in these regions were in the mid-1940's. Evidently 
it became established in these northern areas and has survived for more than a decade, appearing 
regularly in recent N. S'lva;lIei outbreaks. 

To summarize, it appears that D. fllscipellllis became widely established in eastern Canada as a 
result of the large-scale release programme. During the peak of the D. hercyn;ae outbreak, it was 
responsible for a high degree of parasitism in most areas but rapidly became scarce as the sawfly 
populations were reduced by the virus disease and other factors. Although plot studies are being 
maintained at Fredericton, at several points in southern Quebec, and near Sault Ste. Marie, no records 
of D. fuscipemlis parasitizing D. hercyn;ae have been obtained since 1945. However, it is well 
established in central Quebec on N. swainei and south-western Ontario on N. sertifer. In neither case is 
parasitism high enough to effect an appreciable degree of control. 

DrillO bohemica Mesn., (Diptera: Tachinidae) 

The one other species added to the release programme in 1934 was then termed Sturm;a ;lIcon-
spicua Meig. This tachinid was considered a polyphagous parasite of various lepidopterous and sawfly 
hosts in Europe (253), including D. poly/omum in Germany (7). These records prompted considerable 
interest in material being reared from European cocoon collections of various sawflies, particularly 
from D. polytomum collections from Finland and Sweden (121). Material from these various sources 
and from rearings at Belleville was widely distributed between 1934 and 1942, as indicated under 
Sturmia illCollSpicua complex in Appendix I and Table VI. Careful studies by Mesnil (242) in 1943 
suggested that up to five species of D';lIo may ha\'e been involved in the previous releases in Canada. 
Only one of these, Drillo bohemica Mesn., was ever recovered making it unimportant where the other 
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species may have been released. Fortunately, all releases after 1942 were of material propagated at 
Belleville from a parental stock known to be D. bol,en/ica and this terminology is used in Appendix I 
and the summary in Table VI for all releases between 1943 and 1951. However, the following dis
cussion treats the entire programme on the assumption that only one entity, D. bohemica, was involved. 

The general biology and seasonal development of D. bohemica was treated by Reeks (284) and a 
more detailed study using the name Stllrmia illcollspiClla was published by Webber (372). Eggs are 
laid on late stage host larvae in July and the parasite larvae feed internally. One and a partial second 
generation occur in New Brunswick. Most parasites emerge from the host before pupating in the 
forest floor; the remainder pupate within the host cocoon. This variable habit makes recovery collec
tions difficult as only part of the population is found in overwintering host cocoons. 

The release programme for Stllrmia complex and D. boltemica is presented in Appendix I, 
summarized in Table VI and figured in Map 15. The earliest releases were near Fredericton, in the 
Gaspe, and at Parke Reserve in 1934. Berthierville was added the following year. In 1936, the pro
gramme was extended to Nova Scotia and the Timiskaming region. In 1942, Prince Edward Island 
and southern Ontario were added, followed by Newfoundland in 1943. The last releases were made in 
1951 in western Quebec and southern Ontario. However, most of these later releases were aimed at 
other diprionid sawflies (Table VII). Releases were also made in Manitoba and Saskatchewan against 
Pikollema alaskemis and in 1946 a small release was made on the Queen Charlotte Islands against 
N. tsugae. 

D. boltemica was first recovered in small numbers at Parke Reserve in 1937 but it was not until 
1942 that it became common in recovery collections (54). Studies at Parke Reserve until 1945 showed 
considerable spread and continued increases in abundance with parasitism over 30 per cent. Reeks 
(284) reported on recoveries in New Brunswick up to that time. A few specimens were taken in 1938 
and 1939 near release points, but at locations where annual intensive recovery studies were conducted 
no recoveries were made until 1945. Recoveries later became commonplace both at study plots and 
elsewhere. The trend in parasitism was similar to Parke Reserve with values again exceeding 30 per 
cent. After the sawfly outbreak came to a close, D. bohemica was the most abundant larval parasite 
even at very low host densities. Long term records by Bird and E1gee (47) testify to the importance 
of this parasite and show the rapidity with which it responds to minor increases in host abundance. In 
south-central New Brunswick, D. boltemica is considered a major factor in maintaining D. herCYlliae at 
present low levels (47,257). Unpublished studies in Quebec by Martineau (222) confirm the import
ance of D. bohemica but the degree of parasitism is much lower. At the same time, the incidence of the 
virus disease is greater in Quebec, presumably because of the higher host density. D. herc),lliae 
appears to be maintained at higher but non-damaging levels in the Quebec plots by a somewhat 
different balance between the virus and parasites, principally D. bohemica. In Ontario there were only 
limited recoveries of D. bohemica from D. Itercyniae but this may reflect in part the absence of intensive 
surveys. It was recovered in 1949 east of Sault Ste. Marie near a 1948 liberation point (234) but has 
not appeared in subsequent rearings from this study area (46). Other isolated recoveries were made 
near Ottawa in 1951 and at Sharbot Lake about 100 miles west of these in 1957 and 1958. At Sault Ste. 
Marie, the virus disease was introduced in 1950 and was firmly established by 1954 (46). In the absence 
of parasites such as D. bohemica, sawfly numbers are continuing at a somewhat higher level than in 
New Brunswick or Quebec. 

Releases of D. hohemica were made against a variety of other sawfly pests (Table VII), particularly 
in southern Ontario. Recoveries from hosts other than D. hercyniae were few and the complexity of 
the release programme makes it impossible to speculate on the origin of such material. The recovery 
records in Appendix II include: one record from N. pratti ballksiallae near Ottawa; one record from 
N. virginianlls complex in New Brunswick; and five records from Pikonema alaskmsis at Kemptville, 
Ontario; Quebec, Quebec; and Restigouche, York and St. John counties, New Brunswick. No 
evidence of establishment was obtained following releases against P. alaskellsis in Manitoba and 
Saskatchewan. 
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Achrysocharella ruforum (Krausse), (Hymenoptera: Eulophidae) 

This is a primary egg parasite known to attack a number of diprionid sawflies in central Europe 
(41). There are at least two generations in Holland and adults are on the wing when the host eggs are 
being laid. It is thought that only freshly laid eggs are suitable for attack. 

Adults for release against D. Irercyniae were reared from eggs of N. sertifer collected in Bohemia 
and Sweden. Releases were made near Fredericton in 1935 and at Parke Reserve in 1935 and 1936. 
Although all releases were at or near study areas, no evidence of establishment was obtained. 

A. ruforum was brought to Canada some years later in an attempt to control N. sertifer and the 
negative results were discussed in that section (po 83). As part of this programme, a single release of 
nearly 500 specimens was made in a N. lecontei infestation near Guelph in 1949 (Table VII). No 
evidence of establishment is at hand. 

Exenterus ahruptorius (Thunb.), (Hymenoptera: Ichneumonidae) 
Studies in Europe (252) and rearings at Belleville (122) showed E. abruptorius a common larval 

parasite of N. sertifer cocoons in many parts of Europe and Japan. There are a few records of it 
attacking D. pini (205). 

The bionomics of E. abruptorills were described by Morris et al. (253). Late stage larvae or 
prepupae are attacked but development is delayed until the host forms a cocoon. Overwintering takes 
place as a pupa within the host cocoon and there is typically one generation per year. 

The release programme began in 1935 and continued until 1945 (Table VI) and involved over 
1·2 million specimens, some of which were propagated at the Belleville Institute. Limited releases 
were made against N. sertifer in south-western Ontario and additional releases against other sawflies 
are listed in Table VII. 

Recoveries of E. abruptorills were limited (Appendix II) and present no coherent picture. Speci
mens taken the year of release at Berthierville, Quebec, are the only record from D. Irercyniae. Isolated 
recoveries in southern Ontario in 1947 and 1948 from N. lecontei and N. pratti banksianae cannot be 
clearly associated with any of the releases made prior to 1945. They do indicate, however, that 
E. abruptorius may be established at a very low density throughout at least part of the release area. 
This suggestion is supported by an interesting recovery from N. svva;nei at Clova, Quebec, in 1956 
reported by Tripp (356). The nearest release in respect to place and time was in 1945 at Lac Manouan, 
about 70 miles to the east. 

Tetracampe diprioni Ferr., (Hymenoptera: Eulophidae) 
Eggs of N. sertifer collected in Czechoslovakia, Hungary and Sweden produced large numbers of 

Tetracampe dip,ion;. Its biology is very similar to AcI,rysoclrarella ruforllm mentioned previously. 
There are several generations per year and pupae overwinter in host eggs. Only freshly laid eggs are 
suitable oviposition sites. Releases were made in 1935 and 1936 at Parke Reserve, and near Fredericton 
in 1936. No recoveries were made at these study areas or in other general collections. 

A release against N. sertifer has already been mentioned (p. 85) and Table VII includes releases 
in 1949 against N. lecontei at Guelph and N. pratt; ba"ksianae at two points south of Ottawa. Again no 
evidence of establishment is at hand. 

Lamachus eques (Htg.), (Hymenoptera: Ichneumonidae) 
This is a primary larval parasite that was reared from collections of D. frutetorum cocoons from 

Czechoslovakia and N. sertifer cocoons from Estonia, Sweden, Hungary and Czechoslovakia (122). 
Releases (Table VI) were made in New Brunswick, Quebec and Ontario between 1936 and 1941. No 
evidence of establishment was obtained in any of the study areas or in Forest Insect Survey collections. 

Lophyroplectus luteator (Thunb.), (Hymenoptera: Ichneumonidae) 
Adults of L. luteator were obtained from N. sertifer cocoons from Estonia, Sweden, Hungary and 

Czechoslovakia and from D. similis cocoons from Poland. Releases began in 1936 and continued until 
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1940 with nearly 50,000 specimens in Nova Scotia, New Brunswick, Quebec and Ontario (Table VI). 
There arc no recoveries on record. 

A small release against N. sertifer was mentioned in the section dealing with that insect (p. 82). 
Table VII includes a reference to one very small release in Simcoe Co., Ontario, intended against 
N. lecontei. Again there was no evidence of establishment. 

Exenterus tricolor Rom., (Hymenoptera: Ichneumonidae) 

Morris et al., (253) studied this parasite in considerable detail as it was previously only known 
from D. polytornurn in Finland. Rearings at Belleville (122) showed it to occur rather generally in 
northern and central Europe and also to parasitize N. sertifer larvae. The biology is very similar to 
other species of EXeJlterus and was described by Morris el al. (253) who stressed the need for high 
humidity during the incubation period of the eggs. 

Adults obtained from cocoons of D. polytomurn collected in Czechoslovakia were released in 
1936. Between then and 1940, just over 600 specimens were released in small numbers at several 
points in Quebec, including Parke Reserve, and in the Fredericton area. Recoveries were extremely 
limited. Specimens were taken at Parke Reserve in 1939, the year a release was made, and at Acadia 
Forest Experiment Station near Fredericton in 1946, eight years after a release at this point (284). It is 
ob\'ious that E. tricolor has had no effect on population levels of D. hercyniae. 

Lamachus spp., (Hymenoptera: Ichneumonidae) 

Three unnamed species of Larnachus were released at different times during the D. herc),lIiae 
programme. One was obtained from rearings of D. lIippollicus Roh. collected in Japan and released in 
1936 and 1937 at Parke Reserve and in 1937 and 1938 in the Fredericton area. 

Two additional species were obtained from Europe (253) and designated as No. 1 and No. 72. 
In 1939 and 1940, small releases were made ncar Fredericton at Parke Reserve and near Three 
Rivers. No recoveries are known. 

Drillo spp., (Diptera: Tachinidae) 

Cocoon collections of D. nippolllCus from Japan produced two entities that were unnamed at the 
time of release. Subsequently one was determined as D. gilva var. aurora Mesn. but this distinction 
cannot be carried back to individual releases. The biology is assumed to be similar to D. bohemica. 
Releases began in 1936 at Fredericton and Parke Reserve and followed at a few additional points in 
1937 and 1938. No evidence of establishment was obtained. 

An unsuccessful release was made in 1937 against N. lecot/lei about 40 miles north of Belleville 
(Table VII). 

Aplesis subguttatus (Grav.), (Hymenoptera: Ichneumonidae) 

This species was reared from D. similis cocoons collected in Poland and from N. sertifer collected 
in Hungary and Czechoslovakia (122). Releases were made at several points extending frqm 
Fredericton to Lake Timiskaming in 1937 and 1938. At Parke Reserve, where over 17,000 were 
released in 1937, recoveries are on record for 1937 and 1939. No further evidence of establishment 
was obtained. 

A release was made in 1937 against N. lecolltei 40 miles north of Belleville but no recoveries are 
on record. 

Lamachus spectabilis (Holmg.), (Hymenoptera: Ichneumonidae) 
This primary larval parasite was a common parasite of D. abieticola in Europe and was also 

recorded from N. sertifer and D. polytomum (253). Collections of cocoons of the latter species from 
Czechoslovakia produced small numbers of adults for release in Canada between 1937 and 1940 
(Table VI). The releases were concentrated at Parke Reserve and in the Fredericton area. 
No recoveries were reported. 
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Lophyroplectus sp., (Hymenoptera: Ichneumonidae) 

D. nippo1lictlS and N. sertifer cocoons collected in japan and reared at Belleville yielded a small 
number of an unnamed species of Lophyropleetus in 1937. Twenty-four specimens were released at 
Adams Brook in north central New Brunswick. There were no recoveries to indicate its establishment. 

MOllodontomerusjaponictlS Ashm., (Hymenoptera: Torymidae) 

This is another species native to japan that was reared from D. lIippo1licus cocoons shipped to 
Belleville. Over 1,000 specimens were released in 1937 at Parke Reserve but no recoveries were 
reported. 

l.amachus albopietus Cush., (Hymenoptera: Ichneumonidae) 

Collections of D. nipponicus cocoons from japan provided 22 specimens of L. alhopietus for 
release near Fredericton in 1939. No evidence of establishment has been obtained. 

BiOI/delia inclusa (Htg.), (Diptera: Tachinidae) 

In 1939 and 1940, about 700 specimens were released under the name of B. inclusa at Parke 
Reserve. Although this genus contains species ordinarily parasitic on Lepidoptera, the material in 
question was reared from sawfly cocoons collected in Europe. There was no evidence of establish
ment. 

Exenterus amietorius (panz.), (Hymenoptera: Ichneumonidae) 

As presently understood, E. amietoritlS is native to Europe, occurring from Spain to Finland 
(122, 205). It is a primary larval parasite of several diprionid sawflies including N. sertifer and D. 
polytomum (253). The bionomics are very similar to other members of the genus and were referred to 
in several publications (120, 253, 283, 3i7). 

This is one of the components of the E. adspersus complex unra\'elled by Cushman in 1940. 
Unknown quantities were released between 1933 and 1939 in Nova Scotia, New Brunswick, Quebec 
and Ontario. After 1940, material propagated at Belleville was released in the same regions with the 
addition of Prince Edward Island and Newfoundland. The programme ceased in 1949 after nearly 
31,000 were released. 

Although the exact range of releases is unknown, it can be assumed that releases were made 
quite generally in New Brunswick and southern Quebec as well as at outlying points in the other 
provinces (Table VI). Releases in southern Ontario against N. sertifer and other sawflies, including 
D. hercymae were discussed in the N. sertifer section (p. 83) and illustrated in Map 13. 

Recoveries of E. amictorills were first made in the Fredericton area in 1937 and at Parke Reserve 
in 1938 before liberations known to be of this species were made. Spread from these study areas 
was recorded as less than a quarter of a mile per year (284) and only small numbers were recovered. 
However, records from random collections indicated wide establishment. Failure to show any degree 
of effectiveness was attributed to its dependence on high host density. During the latter stages of the 
D. hercyniae outbreak, the known distribution of E. amie/orills was confined to central New Brunswick 
and the Parke Reserve area of Quebec. After the collapse of the outbreak, there were occasional 
recoveries in these areas as well as at outlying points. In 1951 and 1952, specimens were reared from 
D. hercyniae from two points in south-central Ontario where earlier releases were made. In 1957, it 
was taken in collections from west of Quebec City. 

Table VII includes two releases in 1943 against Neodiprioll sawflies in Ontario. Releases against 
N. serlifer in south-western Ontario were discussed in that section (p. 83). Recoveries from various 
sawflies were limited but are of considerable interest. Such records were restricted to Ontario 
and Quebec. The recent recoveries from D. simifis and N. sertifer in Ontario have already been 
mentioned. Additional records include recoveries from N. fl. nanulus at Pembroke (1951) and North 
Gower south of Ottawa (1947) and from N. fum/Ie; near Belleville (1955). In Quebec, recoveries 

106 



were widespread and included records from N. virginianus complex at Clova (1958), west of La 
Tuque (1954), and ncar Lake St. John (1958); from N. Ieeontei near Mt. Tremblant (1954); and from 
N. m:aillei ncar Three Rivers (1954). 

Although this species exerted no influence on the D. IrerCYlliae outbreak, it obviously became 
widely established. Several common sawflies are accepted hosts. Further studies may indicate what 
importance can be attached to these scattered records. Of particular interest arc the recent recoveries 
from N. sertifer, one of its major hosts in Europe. 

Exenlerus COlt/USUS Kerr., (Hymenoptera: Ichneumonidae) 

The name E. con/ustls is relatively new to literature on D. hercyniae having been established by 
Kerrich (205) in 1952 for a species that had previously been misidentified as E. c1aripennis Thoms. 
(95). It is under the latter name that the species was identified as part of the E. adspersus complex 
released so widely between 1933 and 1939. The seasonal history in New Brunswick was described by 
Reeks (283), and Wilkes (377) discussed the results of laboratory rearings. 

Beginning in 1940, field releases were made from material propagated at Belleville and derived 
from stocks previously obtained from various types of sawfly cocoons collected in northern and 
central Europe. More than 13,000 specimens were released in New Brunswick, southern Quebec, 
south-central Ontario, and at a few points in Nova Scotia and Newfoundland (Table VI). Table VII 
includes a release in 1943 at Kemptville, south of Ottawa, against N. pratt; batlksiatlae. A release in 
the same area against D. /rutetorum was mentioned in that section. 

The first recoveries were made in the Gaspe in 1934 and were repeated regularly until 1941 
when the sawfly outbreak declined markedly. During the interim, the parasite was comparatively 
abundant and was the only species of EXlmterus that became firmly established in that region. In 
1937, specimens were taken at a study plot near Fredericton. Subsequent developments were dis
cussed by Reeks (284). In general, E. con/usus was taken widely in New Brunswick and at study plots 
was the most abundant species until sawfly numbers declined to a low level. No recoveries were made 
in New Brunswick after 1947 until two, one from D. IrerCYlliae and one from N. nanulus IUlIIUlus, 
were made in 1955. At Parke Reserve, the first recoveries were in 1938 and continued regularly until 
1949 hut not in numbers comparable to New Brunswick records. A number of specimens were 
taken at two points near Parke Reserve in 1954. The following year it was recorded at Lake Megantic 
in the Eastern Townships near the United States border. Another interesting outlying record was 
made in 1951 when E. Cott/usus was reared from D. I,ercyniae collected in Simcoe Co. in south
central Ontario. Releases under the E. adspersus complex were made in this region during the late 
1930's. It is noteworthy that all known recoveries were from D. Irercyniaeexcept two in New Brunswick 
in 1947 and in 1955. This stands in contrast to the variety of hosts recorded for the other species 
of Exenlerlls that became widely established. 

ExentertlS vel/icaills Cush., (Hymenoptera: Ichneumonidae) 

Since Cushman's work of 1940 (95) it is generally agreed that earlier releases of E. adspersus 
complex and l!.'xetlterlls sp. (sel/stl Morris et al. (253» contained unknown numbers of E. vel/ieallls 
(283) (see Appendix I.). No actual releases were made under this name and it is impossible to establish 
how widely it was distributed in the release programme. The biology is considered similar to that of 
E. COlt/IlSIlS (284). 

The only early recoveries were between 1937 and 1939 at a study plot east of Fredericton (283, 
284). After several years' absence, it reappeared in 1945 and was subsequently recorded from many 
points in New Brunswick and Nova Scotia, from the Parke Reserve area of Quebec, and from several 
points in Newfoundland. The probable source of the more outlying recoveries was discussed by 
Reeks (284) who also speculated on its potential control value. Long-term studies by Bird and Elgee 
(47) in the Fredericton area showed that E. vel/ieatus and D. bolremica were the prevalent parasites 
when the sawfly population was reduced to endemic levc.:ls about 1945 and have remained so. Further 
analysis of the same data (257) showed that the two parasites are more important than the virus disease 
at low host levels and that their incidence has predictive value for subsequent generations. 
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The biological control programme against D. here),niae can be summarized as follows: at least 
27 different entities involving 890 million specimens were released between 1933 and 1951 at many 
points in eastern Canada. Nine species became established with variable effects. Some were recovered 
only in small numbers shortly after release, others became commonplace during the height of the 
sawfly outbreak, and two have persisted as important mortality factors through the post-outbreak 
period. 

Four species were recovered in small numbers from D. hereyniae but had little or no effect, 
namely, Aplesis hasi::;ona, A. suhguttatus, Exetzterlls tricolor, and E. ahruptorills. The two species of 
Aptesis present a very similar picture. They were recovered only during years of release or shordy 
thereafter and at or very ncar release points. Reeks (284) concluded that the stage attacked was 
critical; unless the cocoons attacked contain pupae, the chances of parasite survival are limited. 
Lack of synchronization may, therefore, be the limiting factor. The full potential of Exenterus tricolor 
may not have been exploited. Only slightly more than 600 specimens were released and only two of 
the nine individual releases were of reasonable size. Despite this handicap, a single belated recovery 
in a Fredericton study area indicates that the species may be established in New Brunswick. E. 
ahruptorius shows a much different picture. From the large and widespread releases there is only one 
record of recovery from D. Izereyniae. It was taken at Berthierville, Quebec, in 1935 when releases 
were made close by. However, it is of interest that several records from other sawflies extend in time 
to 1956 and in distance from Sarnia, Ontario, to Clova, Quebec. Although D. Izercyniae is apparently 
not a suitable host, the establishment of this species on other sawflies in eastern Canada may yet 
prove of considerable value. Dalzlbominus /Ilsdpetmis is the outstanding example of a species that 
gained importance during the peak of the outbreak but has since virtually disappeared. Although 
sampling was not adequate or intensive enough to provide an appraisal of the value of the tremendous 
volume of material released in New Brunswick and Quebec, all who were involved in field studies 
feel that this parasite did help reduce the severity of the sawfly outbreak, especially in areas outside 
the Gaspe Peninsula. This value was short-lived as there have been no records of it parasitizing 
D. Izercyniae since 1945. However, it must be considered part of the fauna of eastern Canada, as 
testified by more recent recoveries from such sawflies as N. sertifer and N. swaine;. 

The two remaining species that gained considerable importance during the sawfly outbreak were 
Exenterus amietorills and E. con/usus. The former was recovered in appreciable numbers but rapidly 
declined along with the sawfly. Its impact was uncertain but recent recoveries from several sawflies 
including D. hercyniae testify to its firm establishment in eastern Canada. In contrast, E. con/usus 
was essentially restricted to D. Izercyniae as a host. It readily became widely established including 
the Gaspe region where the outbreak was most critical and soon reached levels that approached or 
exceeded those of D. /llscipennis. It therefore must be credited with some importance in reducing 
the severity of the outbreak. Like E. amietorius, the incidence of E. con/llslls dropped markedly with 
sawfly numbers. However, occasional recoveries indicate that it is still present. 

Since the decline of the outbreak in the early 1940's, long-term studies in Quebec and near 
Fredericton have followed the incidence of parasites at relatively low population levels. Two parasites 
emerge as having a great deal of importance in maintaining these non-damaging levels-Drino 
hohemica and Exetzterlls vel/icatus. The former showed evidence of becoming an important parasite 
just when the larval disease began to make serious inroads into the sawfly population. In the face of 
this decline, it continued to destroy an increasing proportion of sawflies at study areas and it still 
remains the most abundant and important species (47). E. vellicatus was slow to develop and it was 
not until after the sawfly outbreak collapsed that its importance was realized. It is restricted to D. 
Izercyniae and occurs regularly in study plot records essentially replacing the earlier importance of 
E. con/usus. D. bolzemica and E. vel/icatlls arc not found as regularly in study areas in Ontario as in 
New Brunswick and Quebec. 

The foregoing comments on the interrelationships of the established parasites must be inter
preted in the light of earlier remarks on the virus disease that appeared fortuitously in field populations 
in 1938 and was the major factor in bringing the outbreak to a close by 1943. Studies by Bird and 
Elgee (47), Martineau (222) and Bird and Burk (46) demonstrate the variable balances of mortality 
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factors that are maintaining D. IIercyniae at non-damaging levels at different points in its established 
range. A complete understanding of these differences requires more knowledge of insect population 
dynamics and much additional field information (29). 

In conclusion, the programme against D. IIercyniae represented a massive effort in the face of a 
major economic problem. Not all steps were successful or even well taken, but the final result stands 
as an excellent example of an introduced pest being brought under control by a variety of introduced 
clements, including parasites and disease, the effects of which complemented the inadequate naturally 
occurring controls that came to bear on the sawfly. This introduced !Illwfty is now comparable to 
many native pests, being present at low levels rather generally and reaching noticeable but uneconomic 
levels under favourable local conditions. However, it cannot be assumed that D. Ilercyniae has reached 
its ultimate geographic limit. It is likely to be found farther north and west in Ontario and Manitoba 
as time passes but, if past experience is a guide, further severe outbreaks are improbable. 

(23) Striped alder sawfly-Hemicllroa crocea (Fourc.) (Tenthredinidae) 

Although once considered a European species that reached North America and spread widely, 
Ross (296) in 1937 concluded that this European terminology should also apply to several species 
described from North America. As presently understood, therefore, this is a holarctic species which 
occurs from coast to coast in Canada. The hosts arc alders and birches and some damage to cultivated 
filberts has been recorded (187). Population levels are characteristically low but short periods of local 
abundance are on record, particularly from the lower Fraser River area of British Columbia. The 
biology was described by Hopping (187). 

In 1947, a localized outbreak of H. crocea at Chaffey's Locks near Kingston, Ontario, became 
known to officers of the Belleville Institute. A surplus from the propagation programme for Dri"o 
bollemica Mesn. (sec D. IIercyniae section (p. 97» provided 500 specimens for release. There was 
no evidence of cstablishment on H. crocea. However, Dr. A. M. Heimpel (personal communication) 
sprayed the outbreak with a culture of the bacterium, Serratia marcescens Bizio, and recorded lOOper 
cent mortality. This may account for the lack of parasite establishment as releases of D. bohemica 
in other sawfly infestations in south-eastern Ontario between 1943 and 1951 were somewhat more 
successful. Isolated recoveries have been made from three sawfly species (Diprion hercyniae, NeodipTion 
pralli banksiatlae and Pikonema alaske,uis) between 1950 and 1958. 

The parasite complex of H. crocea is not well known. Raizenne (278) reported from rather 
limited rearings only one instance of larval parasitism in Ontario. Hopping (187) listed only four 
species from his more intensive studies in British Columbia. He attached importance to an egg parasite 
which, in some years, attacked over 90 per cent of the sawfly eggs. 

(24) Larch sawfly-PristiphoTa ericmonii (Htg.) (Tenthredinidae) 

The origin and natural range of the larch sawfly is not well known and is the subject of debate. 
The lack of adequate distribution records and of regular reporting procedures during the last century 
make it impossible to assess the significance of the many reports of early North American outbreaks 
that were gleaned from the literature by several authors (89, 265). For the purpose of this presentation, 
it is assumed that P. ericmonii is a palaearctic species that was first recognized in North America 
in the Arnold Arboretum, Boston, Massachusetts, in 1880 (165). There is some evidence that it may 
have reached North America as early as 1800. 

P. ericmonii was first recognized in Canada in 1882 in the Eastern Townships of Quebec (137). 
Within two years, Fletcher (124) stated that it occurred throughout Ontario, Quebec, New Brunswick 
and Nova Scotia. After a short-lived outbreak in which much tree damage was reported, the sawfly 
did not attract further attention until 1906. For the next 10 years, severe infestation occurred generally 
in eastern Canada and as far west as Saskatchewan. After a short rcspite, further severe outbreaks 
were mentioned in various reports. The first region affected was Manitoba and Saskatchewan from 
1924 to 1928 (212). Infestations attracted some attention in Ontario from 1927 to 1929 (89). Similar 
conditions occurred in parts of southern Quebec during the early 1930's (360, 339). An outbreak 
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considered distinct from this eastward progression developed in southern New Brunswick from 
1933 to 1942 and was well documented by Reeks (285). The current series of outbreaks were first 
apparent in Manitoba and Saskatchewan about 1938 (214) and their progress was documented in 
Annual Reports of the Forest Insect and Disease Survey. In 1960, outbreak conditions of varying 
intensity were general from Newfoundland to north-western Alberta. With the exception of outbreaks 
in Newfoundland and Nova Scotia, these conditions appear to be derived from a progressive spread 
from the outbreak focus in central Canada. 

Earlier outbreaks are credited with destroying vast quantities of merchantable tamarack in eastern 
and central Canada. This is a valuable wood with many specific uses and, although a slow growing 
tree, tamarack occupies extensive areas unsuitable to other tree species. As such it forms a valuable 
part of the forest community. The biological control programme against P. erichsotlii began in 1910, 
was reopened in 1927, and has continued with only minor interruption until the present time. Six 
species of parasites were released but subsequent study showed two of these to be merely relocations 
of native species. As it is impossible to assess the results of such relocations, no attempt is made 
to tabulate or evaluate the widespread releases of Bessa harveyi Tnsd. between 1936 and 1942 and of 
Triltleplis klugii (Ratz.) between 1947 and 1952. The remaining four species include two, Meso/eills 
le"tllred;"is Morley and Ze1lillia 1/oX Hall, imported specifically to combat P. eric/lSonii. The other 
two, Drino bollemica Mesn. and Aptesis basizona (Grav.), were derived from the Diprion hercyniae 
programme. The details of these introductions are developed in chronological sequence in the 
following paragraphs. 

Meso/eius te1ltllredinis Morley, (Hymenoptera: Ichneumonidae) 

This primary larval parasite is considered native to Europe and specific to P. ericmoll;i. It was 
recovered from D. herc)'tliae on rare occasions (261). The bionomics were studied in Europe by Hewitt 
(176) and in Canada by Graham (153). Parasite adults arc present in the field for an extended period 
in early summer and overwintering takes place as a young larva within the host cocoon. 

Hewitt's early interest in the P. eric/lSollii problem in the Lake District of England found ready 
application after his move to Canada in 1909 and led to his comprehensive bulletin (176) and the 
original releases of 111. tenthredillis. Parasitized cocoons collected in England and shipped to Canada 
yearly from 1910 to 1913 produced the material that eventually gave rise to all M. tenthredillis releases 
in North America. These original releases are, therefore, of considerable interest. In 1910, over 
1,000 specimens were liberated at the Central Experimental Farm at Ottawa and 150 in Algonquin 
Park. In 1911, releases were made at three points in Quebec (Quebec City, Point Platon, and Ste. 
Agathe des Monts) and in Algonquin Park, Ontario, by placing the parasitized cocoons received 
from England in appropriate situations in the field. Material was also provided for a small release 
in the Northern Peninsula of Michigan. In 1912, a large shipment of cocoons was placed in the 
field in Riding Mountain National Park, Manitoba. The last shipment of parasitized cocoons from 
England was received in 1913 and sent to Norman Criddle at Treesbank, Manitoba, for release in a 
nearby heavily infested larch stand. It is quite possible that these cocoons gave rise to additional 
species of parasites but there is no clear evidence of this. 

No attempt was made to follow the possible establishment of 111. tenthreditlis from the early 
releases in Ontario and Quebec. However, when P. ericmonii became common in these regions IS 
to 20 years later, M. tmthredillis was reared from occasional collections made at points from Algonquin 
Park to the Gaspe Peninsula. It can only be assumed that the early releases were successful and that 
the parasite had spread rather widely during the interim. The sequence of events following the 
release in southern Manitoba is much better known (92). No evidence of establishment was obtained 
the year following release but in 1916, according to Criddle's method of calculation, about 20 per 
cent of a sample of cocoons produced adult M. te1lthredinis. Parasitism rose rapidly and by 1920, 
when the sawfly became scarce, as many as 66 per cent of the cocoons were parasitized. When P. 
eric/lSonii again became numerous in 1927, Criddle found }III. tenthredinis general throughout the 
Spruce Woods Forest Reserve and parasitizing up to 88 per cent of the cocoons. Although no positi\'e 
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evidence is available, it is usually assumed that similarly high parasitism occurred generally through
out Manitoba and hastened or may have caused the decline of outbreaks reported between 1924 
and 1928. 

The prevalence of M. tenthredinis in Manitoba in 1927 prompted the shipment of material 
between 1927 and 1929 for release at St. Williams and Belleville, Ontario, and at Fredericton, New 
Brunswick, where outbreaks were in progress (1+9, 285). There is no evidence of the small release at 
Fredericton being successful (285) but recoveries almost immediately and subsequently indicate 
establishment from the release at St. Williams (1+9). 

The third phase of M. tenthredinis collection and redistribution began in 1934. The starting 
point was the discovery of high rates of parasitism in the Kamouraska and Gaspe regions of Quebec 
in 1934. Stocks from these regions were used for releases in British Columbia, 1934-1942; southern 
New Brunswick, 1935-1938; Nova Scotia, 1937-1942; Ontario, 1937-1942; northern Quebec, 
1938-1940; and Newfoundland, 1940-1945. In the latter stages of this programme, material was also 
obtained from southern New Brunswick and one shipment of Manitoba material reached Newfound
land. The inauguration of the Forest Insect Survey during this period and its intensification after 
the war led to a multitude of recovery records of M. lentllredinis (lVlaps 16 and 17). Only a representa
tive sample of the more recent records are included in the maps and in Appendix II but this is sufficient 
to show that M. le"tllredi"is is now firmly established over a wide area. 

Events in British Columbia deserve special mention. P. eric/lSoni; was first recorded in British 
Columbia in 1930 near Fernie (188). Subsequent spread throughout the range of western larch in 
southern British Columbia was described by Ruppel (297). When the presence of P. erichsonii became 
known to forest entomologists in 1933, steps were taken to have lU. tentllredinis released. Liberations 
began in 1934 and continued until 1942 with excellent success. Recoveries were made in the original 
release area the following year (186) and Map 17 shows the present general occurrence of M. 
lentllreditlis throughout the range of western larch. The heavy parasitism reported by Hopping et al. 
(188) and McLeod (240) was considered a major factor in the control of outbreaks and for the lack of 
tree mortality comparable to that reported for early outbreaks in eastern Canada. 

Meanwhile in 1937 and 1938, sawfly defoliation became noticeable in Riding Mountain National 
Park and the Spruce Woods Forest Reserve in Manitoba. These were areas where the original 
releases of M. lentllreditlis were made in 1912 and 1913 and where high levels of parasitism were 
credited with controlling sawfly outbreaks in 1920 and again in 1928 (336). A diligent search of the 
literature and reports showed that these successes were somewhat overemphasized. They involve 
P. erichsotlii populations in the limited tamarack stands of the Spruce Woods Forest Reserve which 
is an "island" in the more typical prairie conditions of south-western Manitoba. Parasite effectiveness 
during the second outbreak period was deduced from limited samples and the deduction was perhaps 
unduly influenced by one sample of 100 cocoons that registered a parasitism of 88 per cent (E. B. 
Watson, personal communication). When collections totalling over 10,000 cocoons were made in 
1938 to 19+0 near the original release points, M. tel/tllred,;,is was not recovered. However, in 1941 a 
few specimens were recovered at both Spruce Woods and Riding Mountain. The first recoveries 
some distance from the original release points were at Riverton and Rennie, Manitoba, in 1945 and 
19~ respectively. By this time, sawfly infestations were general throughout Manitoba and eastern 
Saskatchewan (211). Parasitism by M. tentllreditlis was recorded more widely but at low levels not 
approaching the early records of Criddle (92). This led to further imports of M. tel/tllredinis from 
British Columbia where high levels of parasitism were being recorded (188, 240). Nearly 75,000 
parasites were released between 1947 and 1952 in outbreaks from just west of Prince Albert in 
Saskatchewan to Lake Nipigon in north-western Ontario (Maps 16 and 17). The large number of 
subsequent recoveries throughout this region and considerably beyond in Alberta and Ontario 
support the conclusion that these releases contributed materially to the distribution of M. tetlthred;nis 
in central Canada. Unfortunately, the degree of parasitism did not attain the expected levels. One 
major reason for this was brought to light by studies at the Winnipeg Forest Entomology Laboratory. 
Muldrew (262, 26+) described a natural immunity reaction that seemed characteristic of sawfly 
populations in central Canada but not in British Columbia. While over 90 per cent of M. tenthredinis 
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eggs were encapsulated by host phagocytic action in Manitoba and Saskatchewan, only a small 
percentage of parasite eggs were so affected by British Columbia sawflies. This explained failure of 
ill. tenthredinis to effect any appreciable control in central Canada and the existence of varying 
outbreak conditions in some stands for nearly 20 years. However, further studies using P. eric/lSonii 
material from many points in Canada outside of Newfoundland and British Columbia have failed 
as yet to demonstrate clearly the presence of strains in which high or low encapsulation is present 
over a series of generations. This work is continuing with renewed interest in the possibility that 
variations in parasite stocks themselves may be an important complicating factor (Muldrew, personal 
communication). 

In summary, M. tenthred;nis is well established throughout at least the major part of the range 
of P. eriehsonii from Newfoundland to British Columbia. Although releases were made widely this 
distribution testifies to the remarkable abilities of M. te7ltllredinis to spread naturally despite the 
discontinuous nature of larch stands. Reeks (285) presented the best data on initial spread from release 
points. He recovered parasites at a distance of 16 miles the year following release and up to 40 miles 
in the second year. Less critical examples of spread over longer periods may be deduced from the 
records in Appendix II. A few of the more striking are: Quebec City to central Gaspe (275 miles) 
between 1911 and 1934; Spruce Woods, Manitoba to Bustead, Ontario (230 miles) between 1913 
and 1928; and Riding Mountain National Park, Manitoba to Meadow Lake, Saskatchewan (420 
miles) between 1912 and 1948. Perhaps the most striking recovery of M. tenthredinis was made at 
Cluculz Lake near Prince George, British Columbia, in 1955. P. eriehson;i was first found in the only 
stand of tamarack west of the Rocky Mountains in central British Columbia in 1953 (158). The 
nearest distribution record for M. lenthredinis is 300 miles distant although P. erichs(»lii was collected 
within 100 miles of Cluculz Lake. 

M. tentllred;nis was credited with the control of some outbreaks (92, 188), considered one of 
several important factors in others (285), and, more recently, was shown to have serious limitations 
in at least certain regions. Research in progress should eventually overcome this apparent confusion. 

Zenil/io nox Hall, (Diptera: Tachinidae) 
An official of the U.S.D.A. working in Japan shipped 48,000 P. erichso1ll'; cocoons to Belleville 

in 1934. Z. nox was the main parasite obtained in rearing and about 1,800 specimens were available 
for release in 1935. The current outbreaks at that time were in southern New Brunswick and south
eastern British Columbia. Five hundred specimens were released at Oromocto near Fredericton and 
the remainder at two points near Fernie, B.C. Special observations (Reeks, personal communication) 
in New Brunswick and the extensive collection programme for M. lenth,edinis in British Columbia 
failed to show any evidence of establishment in either region. 

Dr;no bohem;eo Mesn., (Diptera: Tachinidae) 
In 1948, about 1,800 specimens of this parasite, which was being propagated at the Belleville 

Institute as part of the D. here)'lIiae programme, were made available for release in tamarack stands 
in north-western Ontario. The locations chosen were Sioux Lookout and Vermilion Bay. No special 
efforts were made to follow these releases but extensive P. ericllSonii collections from north-western 
Ontario have been reared in connection with Forest Insect Survey and other project operations and 
no recoveries are known. It is of interest that almost without exception recoveries of D. hohemico 
were from spruce feeding sawflies. 

Aptesis hasizono (Grav.), (Hymenoptera: Ichneumonidae) 
The last parasite species to be released against P. eric/lSonii was A. basi:'::ollo. This species was 

propagated at the Belleville Institute for release against D. hercyniae and N. sertijer and establishment 
was obtained. Some of the last material available was diverted for release against P. eriehsonii. Nearly 
3,100 specimens were released in the Whiteshell Forest Reserve in south-eastern Manitoba in 1949. 
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An intensive sampling and study programme was centred in this locality but no evidence of establish
ment was obtained. 

With the exception of wI. tenthredi"is, the biological control programme against P. erickson;; 
was of little value. Apparently none of the other three exotic species introduced became established. 
In contrast, wI. tet,thred;nis is well established from coast to coast. However, a clear assessment of 
its control value is not possible. Early records suggest that it was a critical factor in rapidly bringing 
certain outbreaks to a close. Later more careful studies showed it an important factor but obviously 
not the panacea hoped for. The prolonged outbreaks of recent years are ample testimony of its 
failure to reduce populations to an acceptable level. Some of the reasons for this apparent change 
in effectiveness are being studied as part of a comprehensive approach to the population dynamics 
of P. eric/lSo"ii at the Winnipeg Forest Entomology Laboratory. Basic studies and sampling tech
niques have already been published and population data are being compiled. Some of the publications 
most closely related to the biological control programme are Muldrew (262, 263, 264), Lejeune and 
Hildahl (214), Lejeune (213), Ives and Prentice (192), Heron (174) and Turnock (359). 

The ultimate objective of these integrated studies is a thorough understanding of the population 
ecology of P. erichsorzii and of the value of existing control factors. 

The complex of native parasites attacking the larch sawfly varies considerably across Canada 
and was discussed by various authors (285, 278, 214, 188, 241). The two most important elements 
are Bessa harveyi and Trittteptis killgii which, as already mentioned, were widely relocated in large 
numbers before their status as native species was understood. B. harveyi is now recognized as the 
most abundant and perhaps most important parasite in the major outbreak areas and is being given 
special attention in the Winnipeg programme. 

No virus diseases have been observed in P. eric/lSon;; and it is not susceptible to viruses of other 
sawflies (45). However, fungus and bacterial diseases were recorded ever since the sawfly was observed 
in Canada (176). Attempts to utilize these organisms in control experiments in the field were of 
limited success (219, 172). 

With the exception of the Japanese material in 1935, no organized search for other parasites of 
P. erickso"ii has been made since Hewitt's early efforts. In recent years, a general survey of parasites 
and diseases in the natural range of P. ericksonii in Europe and Asia combined with more critical 
studies in central Europe was undertaken in co-operation with the C.LB.C. These efforts are yielding 
additional parasites for release in Canada. 

(25) Mountain-ash sawftY-Pristiphora geniclliata (Htg.) (Tenthredinidae) 

P. geniclllata was first recorded in North America in 1926 in New York State (300) and has 
since spread throughout the north-eastern United States. In Canada, it was first known in Quebec 
in 1934 (100) and by 1938, when the first reports were published (98, 169), it was widely distributed 
in the Maritime Provinces, Quebec, and south-eastern Ontario. Subsequent surveys indicate that the 
present range includes Newfoundland (289) and Ontario as far west as Lake Superior (313). Feeding 
is usually restricted to the genus SorbllS; both American and European varieties are attacked. 
Localized outbreaks are the usual pattern and sawfly numbers can become extremely high. The larvae 
feed in colonies and trees are frequently completely defoliated. Little permanent damage is on 
record, although attacks by the apple tree borer, Saperda candida F., often follow several years of 
severe defoliation (288). 

Excess stocks of Drino bohemica Mesn. from the Dipritm hercyniae programme were available 
in 1948 and 1949. The frequent reports of severe defoliation of mountain ash trees in the Belleville 
area led to the release of 1,500 parasites near Wellington, Prince Edward Co. No special efforts were 
made to follow the possible establishment and no pertinent records were obtained in Forest Insect 
Survey rca rings. The only parasites recorded by Raizenne (278) in his compilation are three dipterous 
species including Compsi/Ilra co"ci"nata (Mg.), an introduced species. As noted in other sections, 
D. bohemica is established in south-eastern Ontario on several other sawflies. 
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APPENDIX I 

PARASITES AND PREDATORS RELEASED AGAINST FOREST INSECTS IN CANADA, 
1910-58 

Compiled by: A. R. GRAHAM and P. A. JONES 

Species and Locality 

Ach,.,'soclwrella ruforum (Krousse) 
New Brunswick 

Fredericton, York Co. 
Penniac Bridge, York Co. 

Quebec 
Parke Reserve, Kamouraska Co. 
Parke Rcscn'e, Kamouraska Co. 

Ontario 
Guelph, Wellington Co. 
Bright's Grove, Lambton Co. 

Achrysoclwroides sp. 
Ontario 

Merivale, Carleton Co. 

Actia nudibasis Stein 
Ontario 

Elmira, Waterloo Co. 
Elmira, Waterloo Co. 
Elmira, Waterloo Co. 
Elmira, Waterloo Co. 

Adalia Tonina (Lewis) 
New Brunswick 

Fredericton, Area 17, York Co. 

Agathis pumila (Ratz.) 
Newfoundland 

Badger-Botwood Road, Gander Dist. 
Sandy Lake, Humber Dist. 
Harpoon Rly., Grand Falls Dist. 
Main Dam, Humber Dist. 
Redcliff, Bonavista S. Dist. 
Witless Bay Line, Avalon Pen. Dist. 
Harpoon R.R., Grand Falls Dist. 
Hawkes Bay, St. Barbe Dist. 
Sandy Stream, Humber Dist. 
North Brook, St. George's Dist. 
Ahwachangeesh Brook, 

St. George's Dist. 
Cochrane Road Pond, 

Avalon Pen. Dist. 
Peters Pond, Grand Falls Dist. 
Main Dam, Humber Dist. 
East River, St. Barbe Dist. 
Southern Arm, St. Barbe Dist. 

Nova Scotia 
Mount Uniacke, Hants Co. 
Centml Onslow, Colchester Co. 
Upper Sackville, Halifax Co. 
Wyse Comer, Halifax Co. 
Sherbrooke-Antigonish Road, 

Guysboro Co. 

l.at. 

45·52 
46·02 

47·35 
47·35 

43·33 
43·02 

45·18 

43·38 
43·38 
43·38 
43·38 

Long. 
o • 

66·42 
66·35 

69·32 
69·32 

80·16 
82·17 

75·44 

80·32 
80·32 
80·32 
80·32 

45·55 66·37 

49·05 
49·23 
48·45 
49·12 
48·34 
47·16 
48·45 
50·37 
49·19 
48·40 

48·41 

47·33 
49·05 
49·12 
49·26 
49·27 

44·S4 
45·24 
44·48 
44·57 

45·37 

55·26 
56·58 
56·36 
57·20 
53·29 
52·51 
56·36 
57·07 
57·10 
58·12 

58·12 

52·44 
55·27 
57·20 
57·45 
57·54 

63·49 
63·17 
63·46 
63·32 

61·59 
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1935 
1935 

Date 

1935 June 19-July 17 
1936 June 2o-July 15 

1949 June 20 
1949 Sept. 14 

1950 Aug. 25 

1955 July 16, 22 
1956 June 29-July 21 
1957 
1958 

1958 

1944 July 3 
1944 July 24 
1944 July 31 
1945 July 16 
1945 July 16 
1945 July 19 
1946 Aug. 7-15 
1946 Aug. 14 
1946 Sept. 10 
1946 Sept. 13 

1946 Sept. 14 

1947 Aug. 1 
1947 Aug. 7 
1947 Aug. 9-16 
1947 Sept. 4 
1947 Sept. 6 

1944 July 8 
1945 July 12 
1945 July 20 
1945 July 25 

1946 Aug. 6 

1572 
399 

234 
7 

1800 

25 
61 

433 
109 

4 
333 
224 
225 
692 

1120 
465 
392 

400 

622 
803 
483 
235 

1385 

426 
529 
137 

50 

521 

Numbers 
~ Total 

3002 
814 

254 
25 

2834 

17 
54 

447 
113 
30 

273 
400 
457 

1162· 
1563 
500 
530 

501 

623 
752 

1054 
317 

1683 

370 
583 
93 
60 

413 

412 
169 

4574 
1213 

488 
32 

4634 

42 
115 
22 
61 

74 

880 
222 
34 

606 
624 
682 

1854 
2683 
965 
922 

901 

1245 
1555 
1537 
552 

3068 

796 
1112 
230 
110 

934 



Species and Locality 

Agathis pumila (Ratz.) (continued) 
Prince Edward Island 

St. Eleanors, Prince Co. 
\Vinslow, Queens Co. 

New Brunswick 
Fredericton, York Co. 
Hartland, Carleton Co. 
Foster's Comer, Sunbury Co. 
Oak Ba}', Charlotte Co. 
Never's Road, York Co. 
Hanwell Road, York Co. 
Durham, York Co. 
Pennillc, York Co. 

Quebec 
Pompe de Lanoraie, Berthier Co. 
St. Agapit, Lotbiniere Co. 

Ontario 
Millbridge, Hastings Co. 
Ottawa, Carleton Co. 
St. Williams, Norfolk Co. 
Angus, Simcoe Co. 
Smith's Falls, Lanark Co. 

Agathis tumidula (Nees) 
Ontario 

Cliff Lake, Sioux Lookout Dist. 

Agria affitris (FalJ.) 
Newfoundland 

Bowring Park, Avalon Pen. Dist. 
Gambo Pond, Bonavista S. Dist. 
St. George's Dist. 
Thombum Road, Avalon Pen. Dist. 
Big Falls Trail, Humber Dist. 
Main Brook, White Bay Dist. 
Rattling Brook Depot, Gandcr Dist. 
Neyle's Bridge, Gander Dist. 
Mark's Hi11, Avalon Pcn. Dist. 
Mount Scio Road, Avalon Pen. Dist. 
Mason's Pond, Bonavista S. Dist. 
Neyle's Bridge, Gander Dist. 
Southern Bay, Bonavista S. Dist. 

New Brunswick 
Green River, Restigouche Co. 
Green River, Restigouche Co. 
Poppel Depot, Northumberland Co. 
Restigouche Co.-Victoria Co. Line 
Green River, Restigouche Co. 
Green River, Restigouche Co. 
Kedgewick River, Restigouche Co. 

Quebec· 
Forbes Depot, Pontiac Co. 
Lac Gagnon, Champlain Co. 
Stet Louise, Kamouraska Co. 
St. Alexandre, Kamouraska Co. 
Maniwaki, Gatineau Co. 
l\!fessines, Gatineau Co. 
Sanmaur, Champlain Co. 
Notre-Dame du Portage, 

Riviere du Loup Co. 
Riviere Ouelle, Kamouraska Co. 
Stet Anne de 10 Pocaticre, 

Kamouraska Co. 
Bic, Rimouski Co. 
Cacouno, Temiscouata Co. 
St. Gabriel de Brandon, 

Berthier Co. 
St. Norbert, Berthier Co. 
St. Charles, Bellechasse Co. 

Lat. 

46·25 
46·18 

45·58 
46·17 

45·13 
45·51 
45·53 
46·05 
46·03 

45·57 
46·34 

44·24 
45·23 
42-40 
44·19 
44·54 

50·11 

47·34 
48·46 

47·34 
49·22 
49·50 
48·58 
49·04 

48·44 
49·04 
48·24 

47-49 
47-49 
47·24 
47·20 
47·49 
47·49 
47·53 

47·13 

47·17 
47·41 
46·23 
46·14 
47·54 

47·46 
47·26 

47·21 
48·23 
47·57 

46·17 
46·08 
46·47 

Long. . , 
63·51 
63·10 

66·38 
67·31 

67·12 
66·33 
66·47 
66·36 
66·35 

73-17 
71·27 

77-37 
75·15 
80·26 
79·54 
76·00 

93·13 

52·44 
54·14 

52·45 
57·10 
56·55 
55·18 
55·02 

54·24 
55·02 
53·40 

68·20 
68·20 
66·21 
67·40 
68·20 
68·20 
68·12 

76·44 

70·08 
69·37 
75·58 
76·02 
73·48 

69·38 
70·01 

70·02 
68·42 
69·30 

73·23 
73·17 
70·57 
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Date 

1946 Sept. 10 
1946 Sept. 10 

1943 July 5-6 
1943 July 6 
1943 July 12 
1943 July 20 
1944 July 7 
1945 July 10 
1945 July 13 
1945 July 13 

1943 July 9 
1945 July 17 

1937 Aug. 13-20 
1938 Aug. 24 
1939 Aug. 16-26 
1943 July 6 
1946 Aug. 6 

1949 July 9 

1947 July 12 
1948 July 7-11 
1948 July 19 
1949 July 9 
1950 July 8 
1950 July 8 
1950 July 8 
1950 Aug. 20 
1950 Aug. 21 
1951 June 27 
1951 June 27 
1951 June 29 
1951 June 30 

1948 June 20-July 17 
1949 June 24-July 29 
1949 July 25 
1949 July 25 
1950 June 21 
1951 July 7-Aug. 10 
1952 June 20 

1945 June 27 
1947 June 23 
1947 July 5 
1948 June 11 
1948 June 16 
1948 June 16 
1948 June 22 

1948 Aug. 1 
1949 June 24 

1949 June 24 
1950 June 29 
1950 June 29 

1950 June 29 
1950 June 29 
1950 July 6 

433 
432 

1280 
243 
40 
16 

267 
350 

1142 
731 

98 
1615 

63 
88 

140 
500 
213 

3 

195 
273 
226 
90 

238 
235 
499 
244 
225 
300 
281 
295 
300 

650 
1380 

250 
249 

2000 
985 
324 

191 
237 
249 
249 
247 
247 
400 

248 
249 

250 
250 
250 

250 
249 
250 

Numbers 
~ 

5.J.5 
511 

1139 
243 
265 
95 

208 
400 
829 
849 

349 
1008 

183 
336 
217 
535 
251 

5 

231 
274 
226 
210 
237 
235 
500 
315 
310 
300 
293 
294 
300 

650 
1380 

250 
250 

2000 
956 
324 

186 
248 
249 
250 
248 
248 
SOO 

249 
249 

250 
250 
247 

250 
250 
250 

Total 

978 
943 

2419 
486 
305 
111 
475 
750 

1971 
1580 

447 
2623 

246 
424 
357 

1035 
464 

8 

426 
547 
452 
300 
475 
470 
999 
559 
535 
600 
574 
589 
600 

1300 
2760 

500 
499 

4000 
1941 
648 

377 
485 
498 
499 
495 
495 
900 

497 
498 

500 
500 
497 

500 
499 
500 



Species and Locality 
Agria ajJinis (Fall.) (continued) 

Quebec 
Valcartier, Quebec Co. 
Bromptonville, Richmond Co. 
Lake Brompton, Richmond Co. 
St. Claude, Richmond Co. 
Windsor Mills, Richmond Co. 
St. Germain, Kamouraska Co. 
Parke Reserve, Kamouraska Co. 
Cap 11 l'Orignal, Rimouski Co. 
Parke Resen'e, Kamournska Co. 

Ontario 
Belleville, Hastings Co. 
Black Sturgeon Lake, 

Port Arthur Dist. 
Staples Tp., Kapuskasing Dist. 
Fenton Tp., Kapuskasing Dist. 
Oke Tp., Kapuskasing Dist. 
Black Sturgeon Lake, 

Port Arthur Dist. 
Cedar Lake, Sioux Lookout Dist. 
Big Canon Lake, 

Sault Ste. Marie Dist. 
Arms, Geraldton Dist. 
Casselman Tp., Kapuskasing Dist. 
Legault Tp., Cochrane Dist. 
Nansen Tp., Kapuskasing Dist. 
Miner's Bay, Victoria Co. 
Cedar Lake, Sioux Lookout Dist. 
Cedar Lake, Sioux Lookout Dist. 

Manitoba 
Spruce \"oods Forest Resen'e 
Spruce \Voods Forest Resen'e 
Sandilands Forest Reserve 
Spruce \Voods Forest Reserve 
Seddon's Corner 

Agrothereules abbreviator (F.) 
Ontario 

Bright's Gro\'e, Lambton Co. 
Bright's Grove, Lambton Co. 

Agrypon flaveolatum (Grav.) 
Nova Scotia 

Oak Hill, Lunenburg Co. 
\Ventzell Lake, Lunenburg Co. 
Brooklyn, Queens Co. 
Route 8, Bridgewater, 

Lunenburg Co. 
Ste. Croix, HUllts Co. 
St. Margurct's Bay, Halifax Co. 

Amblymerus sub/ulnatus (Ratz.) 
New Brunswick 

Kingsley Road, York Co. 
Young's Brook, York Co. 

Quebec 
Kelly's Camp, Gaspe Co. 
Parke Resen'c, Kamouraska Co. 
Causapscnl Luke, wIatapedia Co. 
AJatane, Matane Co. 
Montmagny, Montmagny Co. 
Parke Reserve, Kamouraska Co. 
Lac des Francois, Terrebonne Co. 
Parke Reserve, Kamouruska Co. 

Apanleles cali/ort/icus Mues. 
Ontario 

Kemptville, Grenville Co. 

Lat. 
o , 

46·56 
45·28 
45·28 
45·4{) 
45·34 
47·35 
47·35 

47·35 

44·12 

49·22 
49·05 
49·00 
48·51 

49·22 
50·12 

49·4{) 
49·05 

49·15 
44·49 
50·12 
50·12 

43·02 
43·02 

44·22 
44·29 
44·13 

44·09 
44·59 
44·42 

46·04 
46·14 

48·45 
47·35 
48·21 
48·51 
46·58 
47·35 

47·35 

45·01 

Long. 
o , 

71·29 
71·57 
72·08 
72-00 
72-01 
69·48 
69·32 

69·32 

77·24 

88·53 
82·35 
82·30 
81·53 

88·53 
93·13 

86·15 
82·20 

82·15 
78·47 
93·13 
93·13 

82·17 
82·17 

64·30 
64·38 
64·34 

64·49 
64·02 
63·55 

66·46 
66·33 

66·11 
69·32 
67·13 
67·32 
70·33 
69·32 

69·32 

75·39 
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Date 

1950 July 6 
1950 July 13 
1950 July 13 
1950 July 13 
1950 July 13 
1951 June 22 
1951 July 4 
1951 July 7 
1952 July 27 

1946 June 17 

1947 June 30-Aug. 10 
1947 July 8 
1948 June 21 
1948 June 21 

1948 June 23 
1948 June 23-24 

1948 Aug. 4 
1949 July 1 
1949 July 1 
1949 July 1 
1949 July 1 
1949 Aug. 6 
1950 July 9 
1952 June 25-July 5 

1947 June 10-18 
1949 June 25 
1949 July 21 
1950 July 7 
1951 June 29-July 6 

1941 Sept. 9 
1942 Sept. 9 

1956 June 13 
1957 
1958 

1958 
1958 
1958 

1937 Aug. 21-26 
1937 Sept. 4 

1933 Aug. IS-Sept. 2 
1934 July 16 
1934 Aug. 1-15 
1934 Aug. 31 
1935 Aug. 16 
1935 Aug. 17-29 
1935 Sept. 3 
1936 Aug. 8-Sept. 12 

1950 Aug. 22 

250 
249 
748 
247 
150 
298 
599 
298 
118 

171 

577 
244 
482 
247 

710 
340 

400 
246 
201 
245 
211 
500 

2000 
147 

248 
234 
749 

1258 
594 

252 
525 

189 

609 
326 

146 
238 

34 
36 

210 
99 
23 

3794 

14 

Numbers 
~ 

250 
250 
750 
250 
150 
297 
600 
298 
210 

200 

586 
244 
487 
241 

710 
330 

400 
246 
202 
245 
211 
500 

2000 
150 

248 
240 
748 

1902 
595 

48 
207 

247 

997 
283 

300 
477 
213 

63 
400 
184 
50 

4939 

57 

Total 

500 
499 

1498 
497 
300 
595 

1199 
596 
328 

371 

1163 
488 
969 
488 

1420 
670 

800 
492 
4{)3 
490 
422 

1000 
4000 

297 

496 
474 

1497 
3160 
1189 

300 
732 

436 
71 

490 

323 
124 
542 

1606 
609 

446 
715 
247 

99 
610 
283 
73 

8733 

71 



Species and Locality 
Apanteles lacteicolor Vier. 

Nova Seotia 
Bear River, Digby Co. 

New Brunswick 
Basswood Ridge, Charlotte Co. 
St. Stephen, Charlotte Co. 
Whittier Ridge, Charlotte Co. 
Woodstock, Carleton-Co. 
Fredericton, York Co. 
Keswick, York Co. 
Lincoln, Sunbury Co. 
Nerepis, Kings Co. 
Pokiock, York Co. 
Rosborough, York Co. 

Quebec 
Beaver Meadow, Stanstead Co. 
Coaticook, Stanstead Co. 
Dixville, Stanstead Co. 
Way's Mills, Stanstead Co. 

Apatlteles solitarius (ltatz.) 
Newfoundland 

Topsail Road, Avalon Pen. Dist. 
Carpasian Road, Avalon Pen. Dist. 
Littledale, Avalon Pen. Dist. 
Carbonear, Avalon Pen. Dist. 
Brigus, Avalon Pen. Dist. 
Sandy Point, St. George's Dist. 

New Brunswick 
Moncton, \Vestmorland Co. 
Sussex, Kings Co. 

British Columbia 
Nicomen Island 

Apechtllis resina tor (Thunb.) 
Quebec 

St. Eleuthere, Kamouraska Co. 
Ontario 

Cedar Lake, Sioux Lookout Dist. 
Cedar Lake, Sioux Lookout Dist. 
Aaron Park, Sioux Lookout Dist. 

Apechthis rufata (Gmel.) 
Ontario 

Cedar Lake, Sioux Lookout Dist. 

Aphidecta obliterata (L.) 
Newfoundland 

Comer Brook, John's Beach, 
Humber Dist. 

Bay of Islands, Frenchmans Cove, 
Humber Dist. 

~ew Brunswick 
Fredericton, York Co. 
Fredericton, York Co. 
Fredericton, York Co. 
Oak Bay, Charlotte Co. 
Rexton, Kent Co. 
Fredericton, York Co. 
Fredericton, York Co. 
Fredericton, York Co. 
Fredericton, York Co. 
Fredericton, Area 18 Doak Road, 

York Co. 
Fredericton, Area 18 Doak Road, 

York Co. 
Fredericton, Area 18 Doak Road, 

York Co. 
Fredericton, Area 20, York Co. 

Lat. 
o , 

44·34 

45·18 
45·12 
45·20 
46·09 
45·58 
46·01 
45·54 
45·24 
45·57 
45·55 

45·08 
45·04 
45·06 

Long. 
o , 

65·37 

67·15 
67·16 
67·10 
67·34 
66·38 
66·50 
66·35 
66·16 
67·14 
67·03 

71·48 
71·46 
71·58 

47·34 52·44 
47·34 52·44 
47·32 52·44 
47·44 53·15 
47·32 53·13 
48·27 58·30 

46·06 64-47 
45·44 65·31 

49·11 122·07 

47·29 

50·12 
50·12 
49·45 

50·12 

49·04 

49·03 

45·57 
45·57 
45·57 
45·14 
46·39 
45·55 
45·56 
45·57 
45·54 

45·54 

45·54 

45·56 
45·57 

69·18 

93·13 
93·13 
92·38 

93·13 

58·10 

58·10 

66·38 
66·38 
66·38 
67·12 
64·52 
66·37 
66·39 
66·41 
66·37 

67·37 

66·37 

66·38 
66·40 
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1913 

1913 
1913 
1913 
1913 
1915 
1915 
1915 
1915 
1915 
1915 

1915 
1915 
1915 
1915 

Date 

1936 June 22 
1936 June 25 
1936 June 29 
1940 June 17 
1940 June 29 
1942 June 6-July 3 

1933 May 25-29 
1934 June 1 

1933 May 27 

1949 June 24 

1948 July 5 
1949 July 9 
1956 June 3D-July 9 

1950 June 30 

1957 

1958 

1941 April 26 
1951 Aug. 8 
1952 June 19-27 
1955 May 9, 13 
1955 May 17 
1955 May 23, 27 
1956 June 4-15 
1956 June 8 
1956 June 13 

1957 

1957 

1957 
1957 

14 
14 

265 

719 
20 

515 

148 

201 
74 
91 

14 

Numbers 
.!? 

21 
31 

242 

452 
21 

221 

150 

54 
74 
79 

4 

Total 

7000 

7000 
7000 
4499 
2000 
2000 
2000 
2000 
3391 
2000 
2000 

2000 
2000 
2000 
2000 

173 
260 

30 
35 
45 

507 

1171 
41 

736 

298 

255 
148 
170 

18 

16 

22 

1710 
271 

2035 
78 
67 
51 

275 
84 

161 

351 

307 

198 
106 



Species and Locality 
Aphidoletes thompsoni Mohn 

Newfoundland 
Black Duck, St. George's Dist. 
Wild Cove, Corner Brook, 

Humber Dist. 
New Brunswick 

Fredericton, York Co. 
Fredericton, Area 12, York Co. 
Fredericton, Area 18, York Co. 
Fredericton, Area 17, York Co. 
Fredericton, Area 20, York Co. 
Fredericton, Area 17, 18, York Co. 

Aptesis basizona (Grav.) 
New Brunswick 

Fredericton, York Co. 
Fredericton, York Co. 
Kedgewick, Restigouche Co. 
McNamee, Northumbcrland Co. 
Fredericton, York Co. 
Kedgewick, Restigouche Co. 
Canaan Rivcr Road, Queens Co. 
Young Brook, York Co. 
Kingsley Road, York Co. 
lJpper Durham, York Co. 
Pcnniac, York Co. 
Kedgewick, Restigouche Co. 
North Tay Road, York Co. 
Durham to Taymouth, York Co. 
Acadian For. Expt. Sta., 

Sunbury Co. 
Douglas Harbour, Queens Co. 

Fredericton Dist. 

Fourteen ~li1e Camp, 
Restigouche Co. 

McDougall Brook, Rcstigouche Co. 
Summit Depot, Restigouche Co. 

Quebec 
Kelly's Camp, Gaspe 
Kelly's Camp, Gaspe 
Causapscal Lake, Matapedia Co. 
Parke Reserve, Kamouraska Co. 
Cap Chat, Gaspe Co. 
Bonjour & Trout Hh'er, Matane Co. 
Metis Lake, Matane Co. 
Cascapedia, Matapedia Co. 
Montmagny, Montmllgny Co. 
Parke Reserve, Kamouraska Co. 
Cascapedia, l\latapedia Co. 
Douval Property, Gaspe Co. 
Bonjour & Trout River, Matane Co. 
Causapscal Lake, Matapedia Co. 
Montmagny, Montmagny Co. 
Patapedia, Matapedia Co. 
Lac des Francois, Bcrthicr Co. 
Ste. Philomene, Chateaubruay Co. 

& St. Norbert, Berthier Co. 
Mitis Lake, l\Iatane Co. 
Laurentide Park 
St. Simeon, Charlevoix Co. 
Indian Portage, Timiskaming Co. 
Shipshaw River, Chicoutimi Co. 
Parke Reserve, Kamournska Co. 
Roberval Co. 
Matane Co. 
Bellecombe, Timiskaming Co. 
St. Jovite, Terrebonne Co. 
Bosquet, Abitibi Co. 

Lat. 

48·34 

49·58 

45·55 
45·57 
45·54 
45·55 
45·57 
45·54 

45·58 
45·58 
47·44 
46·31 
45·58 
47·44 
45·58 
46·15 
46·04 
46·08 
46·03 
47·44 
46·14 
46·10 

46·00 
45·56 

{
45.45-
46·15 

47-46 
47·51 
47·49 

48·45 
48·45 
48·21 
47·35 
49·06 

48·15 
46·58 
47·35 
48·15 

48·21 
46·58 

45·18 
46·08 

47·50 
47·01 

47·35 

48·02 
46·07 
48·14 

Long. 
o , 

58·21 

58·57 

66·37 
66·42 
67·37 
66·37 
66·44 
66·37 

66·38 
66·38 
67·39 
66·16 
66·38 
67·39 
65·41 
66·33 
66·46 
66·34 
66·35 
67·39 
66·53 
66·36 

66·22 
66·07 
66.08-} 
66·34 

66·30 
67·43 
68·20 

66·11 
66·11 
67·13 
69·32 
66·41 

65·54 
70·33 
69·32 
65·54 

67·13 
70·33 

73·45 
73-17 

69·53 
79·20 

69·32 

78·56 
74·36 
78·34 

)33 

1958 

1958 

Date 

1955 May 30-June 6 
1957 
1957 
1957 
1957 
1958 

1933 Oct. 3 
1934 Sept. 15-30 
1934 Sept. 30 
1934 Sept. 
1935 July 11-28 
1935 Aug. 12 
1936 Sept. 16 
1937 
1938 July 8-Sept. 23 
1938 July 20 
1938 Aug. 11 
1938 Aug. 16 
1938 Aug. 19-5ept. 7 
1938 Aug. 26 

1938 Aug. 30 
1938 Sept. 16 

1939 July 12-Sept. 22 

1940 Aug. 12 
1940 Aug. 12 
1940 Aug. 30 

1933 Sept. 24 
1934 
1934 Aug. 1-15 
1934 Aug. I-Sept. 30 
1934 Aug. IS 
1934 Aug. 31 
1934 Sept. 15 
1934 Sept. 15-20 
1934 Sept. 20 
1935 July 22-Sept. 20 
1935 Aug. 2 
1935 Aug. 5 
1935 Aug. 13 
1935 Aug. IS 
1935 Aug. 16 
1935 Aug. 16 
1935 Aug. 21 
1935 Aug. 21 

1935 Sept. 5 
1935 Sept. 9 
1935 
1936 Aug. 23 
1936 Sept. 3 
1939 Aug. 100Sept. 16 
1939 Sept. 9 
1939 Sept. 13 
1939 Sept. 22 
1939 Sept. 22 
1939 Sept. 23 

6072 

6697 
800 

56 

2215 
474 
915 
182 

1377 
364 

274 
1417 

11268 

375 
17937 

969 
113 

1468 
3821 
1586 
7942 
1380 
1250 
333 

760 

940 
1242 

321 
1215 

274 
874 

Numbers 
'i' 

2531 

4433 
2527 

61 

1150 
206 
431 
102 
720 
195 

206 
792 

45072 

413 
9509 
2494 

104 
718 

2031 
602 

12951 
1805 
3150 

885 

1250 

1265 
943 

108 
624 

498 
1561 

Total 

65 

55 

44 
960 

13500 
500 

7400 
5450 

110 
4631 
8603 
4199 

11130 
3327 

117 
2200 
3365 

680 
1346 
284 

2097 
559 

480 
2209 

56340 

4000 
4000 
4000 

38 
1229 
788 

27446 
3463 

217 
2186 
5852 
2188 

20893 
3185 
4400 
1218 
2795 
2010 
1169 
2205 
2185 

429 
1839 
2143 
772 

2435 
9554 
4560 
4560 
3390 
5090 
1700 



Lat. Long. Numbers 
Species and Locality . I 0 , 

Date & Ij! Total 
Aptesis basi::otla (Gmv.) (continued) 

Quebec 
Parke Reserve, Knmouraska Co. 47·35 69·32 1940 May 25-Sept. 7 4199 2068 6267 
StadDeona, Quebec Co. 47·23 72-14 1940 July 10 4000 
Ste. Marquerite, Terrebonne Co. 46·02 74·04 1940 July 13 4000 
Duquesne Tp., Rimouski Co. 48·15 68·30 1940 July 20 4000 
Chilton Tp., Montcalm Co. 46·12 74·05 1940 July 26 4000 
Batiscan Sdgneury, Champlain Co. 1940 Aug. 9 600 595 1195 
Bonaventure Island, Gaspe Co. 48·30 64·JO 1940 Aug 17 4000 
McCormick Brook, Bonaventure Co. 1940 Aug 21 4000 
Riviere au Fain, Saguenay Co. 1940 Aug. 22 4000 
Riviere des Anglais, SaguenllY Co. 1940 Aug. 22 4000 
Hivien.'S Portneuf & Nair, 

Portneuf Co. 1940 Aug. 22 4000 
Trinity niver, Saguenay Co. 49·25 67·18 1940 Aug. 22 4000 
Seigneury Cap de la Madeleine, 

Champlain Co. 46·22 72-31 1940 Aug. 23 600 662 1262 
Batiscan Tp., Champlain Co. 1940 Sept. 14 4000 

Ontario 
Niagara Falls, Weiland Co. 43·08 79·04 1935 June 21 47 84 131 
Bond l.ake, York Co. 43·56 79·29 1938 Sept. 28 115 100 215 
Orr l.ake, Simcoe Co. 44·37 79·48 1939 Sept. 1 760 760 1520 
Angus, Simcoe Co. 44·19 79·54 1939 Sept. 24 1695 1695 3390 
Angus, Simcoe Co. 44·19 79·54 1940 Sept. 4 4000 
Parry Sound, Parry Sound Dist. 45·20 80·02 1940 Sept. 4 .woo 
Biscotasing, Chapleau Dist. 47·18 82·07 1940 Sept. 7 1500 1500 3000 
Hawk l.ake, Ft. Frances Dist. 49·49 94·00 1940 Sept. 8 1500 1500 3000 
Orono, Durham Co. 43·59 78·36 1940 Sept. 13 .wOO 
Chalk River, Renfrew Co. 46·01 77-31 1940 Sept. 17 4000 
Thessulon, Sault Ste. Marie Diat. 46·16 83·32 1940 Sept. 17 .wOO 
Bright's Grove, l.ambton Co. 43·02 82·17 1941 June 21-Sept. 9 9288 8496 17784 
Courtright, l.ambton Co. 42·49 82·29 1941 July 15 396 332 728 
Orr l.ake, Simcoe Co. 44·37 79-48 1941 Aug. 28 175 61 236 
\\'indsor, Essex Co. 42·19 83·06 1941 Sept. 9 172 276 448 
Bright's Gro\'e, Lambton Co. 43·02 82·17 1942 Sept. 9 950 950 1900 
Brigden, l.ambton Co. 42·49 82·19 1943 Aug. 21 1000 1000 2000 
Bright's Grove, l.ambton Co. 43·02 82·17 1943 Aug. 21 3500 3500 7000 
Brigden, l.ambton Co. 42·49 82·19 1944 Sept. 14 895 425 1320 
Strathro)', Middlesex Co. 42·57 81·39 1945 Sept. 21 1618 1619 3237 
Bright's Grove, Lambton Co. 43·02 82·17 1946 June 27 1717 343 2060 
Brigden, Lllmbton Co. 42·49 82·19 1946 June 28 1492 466 1958 
Strathroy, Middlesex Co. 42·57 81·39 1946 June 28 1403 359 1762 
l.ady Evelyn l.ake, North Bay Dist. 47·23 80·10 1947 June 6 1085 255 1340 
Samia, l.ambton Co. 42·59 82·26 1947 Sept. 22 cocoons 7540 

Manitoba 
Red Rock Lake, Whiteshell 

Forest Reserve 50·04 95-48 1949 Sept. 15 2392 692 3084 

Aptesis subgldtatus (Gray.) 
New Brunswick 

Young Brook, York Co. 46·15 66·33 1937 Aug. 21-26 2947 1810 4757 
Kingsley Hoad, York Co. 46·04 66·46 1937 Aug. 28-Sept. 4 2402 4855 7257 
Indian Falls, Northumberland Co. 47·23 66·17 1937 Sept. 4 800 2000 2800 
Union Settlement Road, York Co. 1938 Aug. 24 502 295 797 

Quebec 
St. Hoch, L'Islet Co. 47·18 70·10 1937 June 16 1185 1191 2376 
Parke Hcserve, Kamouraska Co. 47·35 69·32 1937 June IS-July 7 6108 10974 17082 
Matapedia Lake SeigneulJ', 

500 1000 l\latapedia Co. 1937 Aug. 25 500 
l\listigougeche River, Rimouski Co. 48·21 68·05 1937 Sept. 2 800 1981 2781 
East Lake Siding, Kamouraska Co. 47·20 69·41 1937 Sept. 16 193 825 1018 
Ste. Anne de la Pocatiere, 

2029 3470 Kamouraska Co. 47·21 70·02 1938 Sept. 24 1441 
Ontario 

Northbrook, Lennox & 
Addington Co. 44·44 79·09 1937 Aug. 5 90 77 167 

New Liskeard, Swastika Dist. 47·31 79·42 1937 Sept. 2 488 687 1175 
Timiskaming, North Bay Dist. 46·43 79·13 1938 Sept. 9 593 598 1191 

134 



Lat. Long. Numbers 
Species and Locality . , 0 , 

Date Cf Total 
Ascogaster quadridcntata Wesm. 

Ontario 
Vineland, Lincoln Co. 43-09 79·24 1940 2242 
Burlington, Halton Co. 43·20 79·48 1943 3 
Burlington, Halton Co. 43·20 79·48 1944 4 
Angus, Simcoe Co. 44·19 79·53 1947 June 18-24 754 

Aspidioliphagus lounsbury; (B. & P.) 
Ontario 

London, Middlesex Co. 42·59 81·16 1947 May 28-June 10 1476 

Blastothrix sericea (Dalm.) 
Nova Scotia 

Halifax, Halifax Co. 44·38 63·36 1934 July 12-19 135 241 376 
Halifax, Halifax Co. 44·38 63·36 1935 Aug. 21-26 6 15 21 

British Columbia 
North Vancouver 49·15 123·05 1928 263 
North Vancouvcr 49·15 123·05 1929 779 
North Vancouver 49·15 123·05 1934 11 

Blondelia il/ellISll (Htg.) 
Quebec 

Parke Hcscrve, Kamouraska Co. 47·35 69·32 1939 Aug. 18-26 206 194 400 
Cap dc la Madeleine Seigneu!')' 

Champlain Co. 1940 Aug. 23 2 4 6 
Parke Reserve, Kamouraska Co. 47·35 69·32 1940 Aug. 23 169 169 338 

Ca/osoma sycophatlla (L.) 
Nova Scotia 

Annapolis, Annapolis Co. 44·44 65·30 1914 100 
Bear River, Digby Co. 44·34 65·37 1914 100 
Digby, Digby Co. 44·37 65·46 1915 100 
l\letaghan, Dighy Co. 44·11 66·10 1915 100 
Weymouth, Digby Co. 44·25 66·00 1915 100 
Yannouth, Yarmouth Co. 43·50 66·07 1915 100 

New Brunswick 
St. Stephen, Charlotte Co. 45·12 67·16 1912 42 
St. Stephen, Charlotte Co. 45·12 67·16 1913 100 
Whittier Ridge, Charlotte Co. 45·20 67·10 1913 100 
Basswood Ridge, Charlotte Co. 45·18 67·15 1914 100 
Canterbury, York Co. 45·53 67·29 1914 100 
Florenceville, Carleton Co. 46·27 67·38 1914 100 
Fredericton, York Co. 45·58 66·38 1914 100 
Harve)', York Co. 45·44 67·00 1914 100 
Lawrence, Charlotte Co. 45·26 67·10 1914 100 
Marysville, York Co. 45·58 66·36 1914 100 
Nerepis, Kings Co. 45·24 66·16 1914 100 
Perth, Victoria Co. 46·44 67-42 1914 100 
St. George, Charlotte Co. 45·08 66·48 1914 100 
St. Leonard, lVIadawaska Co. 47·10 67·55 1914 100 
Scotch Hidge, Charlotte Co. 45·16 67·25 1914 100 
Woodstock, Carleton Co. 46·09 67·34 1914 100 

Quebec 
Covey Hill, Huntingdon Co. 45·02 73·45 1914 100 
Ste. Hose, Dorchester Co. 46·19 70·29 1914 100 
Sherbrooke, Sherbrooke Co. 45·24 71·54 1914 100 
Apple Grove, Stanstead Co. 45·05 n08 1915 100 
Beaver Mcadow, Stanstead Co. 1915 100 
Coaticook, Stanstead Co. 45·08 71·48 1915 100 
Dixville, Stanstead Co. 45·04 71·46 1915 100 
East Hereford, Compton Co. 45·05 71·30 1915 100 
Highwater, Brome Co. 45·01 n25 1915 100 
Masonville, Brome Co. 45·03 72·24 1915 100 
Re\'oirs Corner, Stanstcad Co. 1915 100 
Stanstead, Stanstead Co. 45·02 n05 1915 100 
'Vay's Mills, Stanstead Co. 45·06 71·58 1915 100 

Ontario 
Toronto, York Co. 43·40 79·25 1918 186 
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Lat. Long. Numbers 
Species and Locality . , • , 

Date ~ ~ Total 
Ca/osoma sycophanta (I..) (continued) 

British Columbia 
Royal Oak, Vancouver Island 48·26 123·28 1917 
Victoria, Vancouver Island 48·25 123·21 1918 

Campoplex mutabilis (Holmg.) 
Ontario 

Hamilton, 'Vcntworth Co. 43·14 79·56 1928 July 27 4 13 17 
Pine Crest, Weiland Co. 42·53 79·15 1933 June 3D-Aug. 9 387 774 1161 
Toronto, York Co. 43·49 79·27 1933 July 27 163 324 487 
Niagara Falls, Weiland Co. 43·08 79·04 1935 July 18-20 34 43 77 
Kingsville, Essex Co. 42·02 82-46 1943 July 13-Aug. 6 168 222 390 

Campoplex rufifemur (Thom.) 
Ontario 

Niagara Falls, Weiland Co. 43·08 79·04 1935 July 16-Aug. 19 302 469 771 
Toronto, York Co. 43-49 79·27 1935 Aug. 19 11 13 24 
Sandy Hill Tract, Waterloo Co. 43·38 80·32 1955 July 5-Aug. 25 213 175 388 
Sandy Hill Tract, Waterloo Co. 43·38 80·32 1956 June 13-Aug. 15 156 161 317 
Elmira, 'Vaterloo Co. 43038 80·32 1957 238 
Elmira, Waterloo Co. 43·38 80·32 1958 214 

Ceromasw auricalldata Tnsd. 
Newfoundland 

Waterford Bridge, Avalon Pen. Dist. 47·52 52·44 1946 July 12 250 250 500 
Bowring Park, Avalon Pen. Dist. 47·34 52·44 1947 July 12 225 225 450 

New Brunswick 
Macdonald Brook, Restigouche Co. 47·52 68·18 1946 July 9-27 550 450 1000 
Cork Sta., York Co. 45·42 66·55 1947 July 10 250 250 500 
Flanagan Road, York Co. 45·58 66·38 1947 July 10 250 250 500 
Little River Road, Victoria Co. 46·50 67·40 1947 July 12 250 250 500 
Green River, Ilestigouche Co. 47·49 68·20 1949 July 27 35 22 57 
Green River, Restigouche Co. 47-49 68·20 1951 July 27-Aug. 10 325 329 654 
Green River, Hestigouche Co. 47·49 68·20 1952 Aug. 1 700 700 1400 
27-Mile Brook, Restigouche Co. 47·40 68·10 1952 Aug. 16 50 168 218 
Green River, Restigouche Co. 47·49 68·20 1953 July 28 98 64 162 

Quebec 
Cabonga, Pontiac Co. 47·13 76·44 1945 July 17 1666 1413 3079 
Baie des 9 Miles, Pontiac Co. 47·08 77-10 1945 July 18 315 678 993 
Maniwaki, Gatineau Co. 46·23 75·58 1945 July 27 248 281 529 
Maniwaki, Gatineau Co. 46·23 75·58 1946 July 18 247· 248 495 
St. Felix de Vulois, Joliette Co. 46·10 73·25 1946 July 26 250 250 500 
Lac Gagnon, Champlain Co. 1946 Aug. 17 285 280 565 
St. Roch des Aulnaies, Ulslet Co. 47·18 70·11 1947 July 8 247 249 496 
St. Germain, Kamouraska Co. 47·35 69·48 1949 Aug. 16 120 121 241 
Estcourt, Temiscouata Co. 47·28 69·14 1953 Aug. 11 7 72 79 

Ontario 
Belleville, Hastings Co. 44·12 77-24 1944 Aug. 24 56 77 133 
Black Sturgeon Lake, 

Port Arthur Dist. 49·22 88·53 1944 Aug. 2ot-Sept. 4 206 235 441 
Black Sturgeon Lake, 

Port Arthur Dist. 49·22 88·53 1945 July 12 287 237 524 
Belleville, Hastings Co. 44·12 77-24 1945 Aug. 18 17 19 36 
Black Sturgeon Lake, 

Port Arthur Disi. 49·22 88·53 1946 July 18, Aug. I 354 230 614 
Wickstead Tp., Kapuskasing Disl. ~9·H 84-48 1947 July 8 204 204 408 
Black Surgeon Lake, 

Port Arthur Dist. 49·22 88·53 1947 July 12 1066 1035 2101 
Nassau Tp., Kapuskasing Dist. 49·40 84·16 1947 July 12 230 230 460 
Carey Luke, Stoddard Tp., 

470 Cochrane Dist. 49·46 83·59 1947 July 14 235 235 
Fuchimi Lake, Kapuskasing Dist. 49·39 83·52 1947 July 14 236 236 472 
Shekak River, Kllpuskasing Dist. 49·55 84·28 1947 July 14 229 230 459 
Griffin Lake, Kapuskasing Dist. 48·50 82·33 1948 July 27 235 230 465 
Gogama, Gogama Dist. 47·42 81·44 1948 July 28 61 107 168 
Geraldton, Gernldton Dist. 50·17 86·35 1949 July 16 136 136 272 
LasceJlcs Tp., Kapuskasing Dist. 49·08 84·32 1949 July 16 129 129 258 
Cedar Lake, Sioux Lookout Dist. 50·12 93·13 1951 July 31 7 7 
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Species and Locality 
Cn-omasia auricauclata Tnsd. (continued) 

Manitoba 
Spruce \Voods Forest Reserve 
Spruce \Voods Forest Reserve 

Cirrospillls pictlls (Nees) 
Ontario 

l\tillbridge, Hastings Co. 
Ottawa, Carleton Co. 
St. Williams, Norfolk Co. 

C/osuroCt'rrlS ofm/orum (Ratz.) 
Ontario 

Bright's Grove, Lambton Co. 
Sirathroy, Middlesex Co. 

Cnemodon sp. 
New Brunswick 

Fredericton, York Co. 

Coe/oides sp. 
Quebec 

Parke Reserve, Kamouraska Co. 

Compsi/IlTa concinnata l\Ieig. 
Nova Scotia 

Hear River, Digb)' Co. 
Annapolis, Annapolis Co. 
Amherst, Cumberland Co. 

New Brunswick 
Fredericton, York Co. 
St. Stephen, Charlotte Co. 
Nerepis, Kings Co. 
St. Stephen, Charlotte Co. 
Fredericton, York Co. 
Harver, York Co. 
Woodstock, Carleton Co. 
Fredericton, York Co. 
Keswick, York Co. 
Lower Woodstock, Carleton Co. 
Oromocto, Sunbury Co. 
Pokiock, York Co. 
Rosborough, York Co. 
Temple, York Co. 
Upper Gagetown, Queens Co. 
Moncton, \Veslmorland Co. 
Moncton, \\' estmnrlnnd Co. 
Fredericton, York Co. 

Quebec 
Aycr's Cliff, Stanstead Co. 
Coalicook, Stanstead Co. 
Stanstead, Stanstead Co. 
Way's Mills, Stanstead Co. 

Ontario 
Vineland Stat 

British Columbia 
Coquitlam 
Agassiz 
Agassiz 
Sardis 
Lillooet 
Lillooet 
Allassiz 

Copidosoma geniculat",n (Dnlm.) 
Ontario 

Niagara Falls, Weiland Co. 
Niagara Falls, Weiland Co. 
Belleville, Hastings Co. 

Lat. 
o , 

50·05 
50·05 

44·42 
45·23 
42-40 

43·02 
42·57 

Long. 
o , 

95·38 
95·38 

77-35 
75·15 
80·26 

82·17 
81·39 

45·57 66·38 

47·35 

44·J.l. 
44·44 
45·50 

45·58 
45·12 
45·24 
45·12 
45·58 
45·44 
46·09 
45·58 
46·01 
46·08 
45·52 
45·57 
45·55 
45·58 
45·52 
46·06 
46·06 
45·58 

45·10 
45·08 
45·02 
45·06 

49·16 
49·14 
49·14 
49·08 
50·42 
50·42 
49·14 

43·08 
43·08 
44·12 

69·32 

65·37 
65·30 
64·12 

66·38 
67·16 
66·16 
67·16 
66·38 
67·00 
67·J.l. 
66·38 
66·50 
67·34 
66·28 
67·14 
67·03 
67·26 
66·16 
64·47 
64·47 
66·38 

72-03 
71·48 
72-05 
71·58 

122·45 
121·46 
121·46 
121·57 
121·56 
121·56 
121·46 

79·04 
79·04 
77·2-l 
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Date 

19-16 July 14-23 
1950 Aug. 4 

1934 July 31 
1938 Aug. 17 
1939 Aug. 9 

1949 Sept. 14 
1949 Sept. 2-l 

195-l Mar 19-Junc 4 

1950 

1913 
1915 
1933 July 13 

1912 
1912 
1913 
1913 
1914 
1914 
1914 
1915 
1915 
1916 
1916 
1916 
1916 
1916 
1916 
1932 July 15-20 
1933 July 12-19 
1937 July 14 

1916 
1916 
1916 
1916 

1916 

1929 July 13-22 
1930 July 14-19 
1931 July 1-31 
1932 July 28 
1933 July 14 
1934 July 12-18 
1934 July 22 

1934 June 14 
1936 July 3-21 
1936 

313 
77 

110 
101 

6 
14 

36 

201 

to8 
500 
352 

240 
374 
262 
110 
486 
410 

20 

Numbers 
Q 

315 
78 

120 
62 

28 
36 

11 

173 

131 
228 
503 

286 
460 
323 
134 
208 
235 

25 

Total 

628 
155 

108 
230 
163 

34 
50 

703 

47 

1500 
1500 
374 

1238 
1119 
1500 
1500 
1500 
2000 
1500 
1500 
1800 
1200 
1200 
1200 
1200 
1200 
1200 
239 
728 
855 

1200 
1200 
1200 
1200 

1200 

526 
834 
585 
244 
694 
M5 
45 

13300 
3398 

300 



Lat. LOOlt. Numbers 
Species and Locality 0 , 0 , 

Date 9- Total 
Copidosoma geniculatum (Dalm.) (continued) 

Ontario 
Elmira, \Vaterloo Co. 43·38 80·32 1955 July 5 27 
Elmira, Waterloo Co. 43·38 80·32 1956 June 12-July 17 416 597 1013 
Elmira, \Vaterloo Co. 43·38 80·32 1958 214 

Cremijania nigroeellulata Cz. 
New Brunswick 

Fredericton, York Co. 45·57 66·38 1952 i\'lay 14-Sept. 4 676 
Fredericton, York Co. 45·57 66·38 1953 Ma)' 6-19 1082 
Fredericton, York Co. 45·57 66·38 1954 May 14-June 3 3318 
Fredericton, York Co. 45·57 66·38 1955 May 20, 31 81 
Fredericton, York Co. 45·57 66·38 1956 June 7 68 
Fredericton, York Co. 45·57 66·38 1957 43 

Cyzetlis a/bieans (Fall.) 
Nova Scotia 

Oak Hill, Lunenburg Co. 44·22 64·30 1954 June 2 7 24 31 
Oak Hill, Lunenburg Co. 44·22 64·30 1955 June 3 587 421 1008 
Oak Hill, Lunenburg Co. 44·22 64·30 1956 June 7 551 454 1005 
Moose Lake, Lunenburg Co. 44·17 64·34 1957 250 
Route 8, Bridgewater, 

Lunenburg Co. 44·09 64-49 1958 2272 
St. Croix, Hants Co. 44·59 64·02 1958 4280 
St. Margaret Bay, Halifax Co. 44·42 63·55 1958 3900 
\Ventzell Lake, Lunenburg Co. 44·29 64·38 1958 4131 

Dahibolllinus fuscipetlnis (Zeit.) 
Newfoundland 

Humber Dist. 1942 Aug. 20-25 22001 177999 200000 
Humber Dist. 1943 June 21 23460 176540 200000 
Grand Falls Dist. 1943 June 22 29000 171000 200000 
Humber Dist. 1944 July 7-Sept. 5 63750 546250 610000 
Grand Falls Dist. 1944 July 24-Sept. 5 61246 568754 630000 
Ferryland Dist. 1944 Aug. 2-9 20395 179605 200000 
St. George's Dist. 1944 Sept. 5 7940 92060 100000 
White Bay Dist. 1946 July 1 10200 89800 100000 
Humber Dist. 1946 July 1-2 167310 1232690 1400000 
Humber Dist. 1947 June 25-27 396525 2803475 3200000 
Green Day Dist. 1947 June 26 10650 89650 100300 
White Day Dist. 1947 June 26 46000 354000 400000 
St. George's Dist. 1947 June 26-27 21700 178300 200000 
Long Range Mountains, 

St. George's Dist. 1947 June 27 16200 83800 100000 
Grand Falls Dist. 1948 Aug. 14 400000 
Humber Dist. 1948 Aug. 14 200000 

Nova Scotia 
Cumberland Co. 1936 July 30 10000 
Pictou Co. 1936 July 30-Sept. 24 220000 
Guysborough Co. 1936 Aug. 100Sept. 24 200000 
Digby Co. 1937 Aug. 20 30000 
Cumberland Co. 1937 Sept. 6 100000 
Halifax Co. 1937 Sept. 13 100000 
Guysborough Co. 1937 Sept. 15 100000 
Cumberland Co. 1938 July IS 75000 225000 300000 
Antigonish Co. 1938 Aug. 5 69300 230700 300000 
Pictou Co. 1938 July 16-Sept. 12 107820 392180 500000 
Halifax Co. 1939 Aug. 23 \4900 85100 100000 
Cumberland Co. 1939 Aug. 23-24 44700 225300 270000 
Guysborough Co. 1939 Aug. 25 29800 170200 200000 
Pictou Co. 1939 Aug. 25 14900 85100 100000 
Colchester Co. 1939 Aug. 29-30 27070 172930 200000 
Pictou Co. 1940 MIlY 8-Aug. 2 247536 1752464 2000000 
Cumberland Co. 1940 May 8-Aug. 6 579228 3420772 4000000 
Digby Co. 1941 June 2 26200 173800 200000 
Lunenburg Co. 1941 June 2 24110 175890 200000 
Pictou Co. 1941 June 2 41980 258020 300000 
Kings Co. 1941 June 2-3 26200 173800 200000 
Cumberland Co. 1941 June 2--4 90000 610000 700000 
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Lat. Long. Numbers 
Species and Locality 0 . o • Date tS 0 Total T 

Dahlbominus juscipennis (Zett.) (continlled) 
Nova Scotia 

Queens Co. 1941 June 2-4 61300 438700 500000 
Annapolis Co. 1941 June 2-5 37900 262100 300000 
Colchester Co. 1941 June 2-5 43800 256200 300000 
Guysborough Co. 1941 June 2-5 59700 440300 500000 
Antigonish Co. 1941 June 3 24000 176000 200000 
Cape Breton Co. 1941 June 3 24000 176000 200000 
Shelbourne Co. 1941 June 3-4 26200 173800 200000 
Victoria Co. 1941 June 3-4 35200 264800 300000 
Yarmouth Co. 1941 June 3-4 26200 173800 200000 
Inverness Co. 1941 June 4 22400 177600 200000 
Richmond Co. 1941 June 4 24000 176000 200000 
Hants Co. 1941 June 7 56900 343100 400000 
Queens Co. 1942 May 9 15669 144331 160000 
Victoria Co. 1944 July 27 36722 263278 300000 

Prince Edward Island 
Kings Co. 1941 100000 
Prince Co. 1941 200000 
Queens Co. 1941 200000 
Queens Co. 1946 Sept. 18-21 18360 1.61640 180000 

New Brunswick 
York Co. 1934 Sept. 15-Oct. 4 18684 109523 128207 
Restigouche Co. 1934 Sept. 30 7701 34534- 42235 
Restigouche Co. 1935 July 4-26 51500 298500 350000 
York Co. 1935 Sept. 13-19 15400 134600 150000 
\Vestmorland Co. 1936 July 27 19410 50590 70000 
Queens Co. 1936 July 27-Sept. 18 37250 102750 140000 
Hestigouche Co. 1936 July 31-Sept. 10 121370 338630 460000 
York Co. 1936 Aug. 14-Sept. 19 59000 191000 250000 
Northumberland Co. 1936 Sept. 9-18 76430 253570 330000 
Madawaska Co. 1936 Sept. 13 27200 172800 200000 
Kent Co. 1936 Sept. 17 39020 180980 220000 
Victoria Co. 1937 l"lay 18-Sept. 13 427035 1072965 1500000 
Northumberland Co. 1937 May 31-Sept. 16 856440 2263560 3120000 
Restigouche Co. 1937 June 100Sept. 21 425320 984680 1410000 
York Co. 1937 July 8-Sept. 20 428770 1436230 1865000 
Kent Co. 1937 July 30 24780 115220 140000 
Queens Co. 1937 July 30-Sept. 18 202820 757180 960000 
Saint John Co. 1937 Aug. 18-Sept. 9 43420 156580 200000 
Kings Co. 1937 Aug. 19-5ept. 9 20320 79680 100000 
\\'estmorland Co. 1937 Sept. 8 14800 85200 100000 
York Co. 1938 May 3-Aug. 31 1441170 4158830 5600000 
Albert Co. 1938 May 3-Sept. 26 310140 789860 1100000 
Westmorland Co. 1938 May 5 145470 604530 750000 
Carleton Co. 1938 May 5-Aug. 4 400230 1349770 1750000 
Kent Co. 1938 May 100Sept. 7 1172130 3227870 4400000 
Queens Co. 1938 May 100Sept. 26 3248470 9014530 12263000 
Victoria Co. 1938 May 12-Aug. 26 2378250 5771750 8150000 
Northumberland Co. 1938 May 14-Sept. 22 6153890 19196110 25350000 
Madawaska Co. 1938 May 18-Aug. 31 1095590 2154410 3250000 
Gloucester Co. 1938 June I-Aug. 29 1383090 2116910 3500000 
Restigouche Co. 1938 June 4-Aug. 26 3328670 7221330 10550000 
Saint John Co. 1938 July 16-Sept. 14 571600 1528400 2100000 
Sunbury Co. 1938 July 20 150500 349500 500000 
Kings Co. 1938 Aug. 5-Sept. 28 587170 1812830 2400000 
Charlotte Co. 1938 Aug. 22 77000 423000 500000 
Charlotte Co. 1939 May 9-Sept. 24 492170 2507830 3000000 
Kings Co. 1939 May 100Sept. 21 667190 3432810 4100000 
Kent Co. 1939 May IS-Aug. 11 617770 2882230 3500000 
Northumberland Co. 1939 May IS-Sept. 18 2664270 31475530 34139800 
Carleton Co. 1939 May 16-17 210000 790000 1000000 
Saint John Co. 1939 IVlay 16-July 20 202300 997700 1200000 
York Co. 1939 May 16-Sept. 15 2483548 13277712 15761260 
Queens Co. 1939 May 16-Sept. 21 1847670 9629830 11477500 
Sunbury Co. 1939 May 18-Sept. 20 342600 1857400 2200000 
Westmorland Co. 1939 May 20-24 181050 1205450 1386500 
Restigouche Co. 1939 May 22-Sept. 8 3211800 17711600 20923400 
Gloucester Co. 1939 May 23-Aug. 11 352940 2246060 2599000 
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Lat. ~onJ!. Numbers 
Species and Locality Date r! ~ Total 

Dahlhommus Juscipnmis (Zett.) (continrled) 
New Brunswick 

Victoria Co. 1939 May 23-Sept. 1 777810 4721190 5499000 
Madawaska Co. 1939 June 100Aug. 24 335600 1964400 2300000 
Albert Co. 1939 Aug. 4-Sept. 21 428830 2471170 2900000 
Saint John Co. 1940 May 34 90420 509580 600000 
Charlotte Co. 1940 May 3-30 346484 1653516 2000000 
Kent Co. 1940 May 7-Aug. 9 654428 4243582 4898010 
Kings Co. 1940 May 8-Sept. 6 538852 2461848 3000700 
Carleton Co. 1940 May 13-17 199992 1000008 1200000 
York Co. 1940 May 13-Aug. 26 595808 3704192 4300000 
Victoria Co. 1940 May 21-Aug. 24 980310 6013116 6993426 
Sunbury Co. 1940 May 23-Aug. 7 389092 2410917 2800009 
Northumberland Co. 1940 May 26-Aug. 24 803985 4996015 5800000 
Restigouche Co. 1940 May 28-Sept. 14 1082762 6717238 7800000 
Albert Co. 1940 May 29-Aug. 12 546772 3552328 4099100 
Gloucester Co. 1940 June 3-Aug. 2 884441 5115559 6000000 
Madawaska Co. 1940 June 4-Aug. 30 482961 2917039 3400000 
Westmorland Co. 1940 Aug. 2-15 411900 2587200 2999100 
Queens Co. 1940 Aug. 28 150792 849208 1000000 
Charlotte Co. 1941 900000 
Kent Co. 1941 3100000 
Queens Co. 1941 2600000 
Restigouche Co. 1941 1000000 
Saint John Co. 1941 300000 
Sunbury Co. 1941 1200000 
Victoria Co. 1941 3600000 
York Co. 1941 200000 

-York Co. 1941 Sept. 4 6250 
-Kings Co. 1941 Sept. 5 7500 
Charlotte Co. 1942 May 18-19 21300 178700 200000 
Northumberland Co. 1942 May 21-June 10 50226 349774 400000 
York Co. 1942 May 27-June 5 74909 525091 600000 
Saint John Co. 1942 July 15 35988 241927 277915 

--Madawaska Co. 1942 Aug. 4 13262 88814 102076 
"Restigouche Co. 1942 Aug. 4 13262 88814 102076 
--Charlotte Co. 1942 Aug. 5 55583 222332 277915 

Northumberland Co. 1943 June 15 8965 91035 100000 
York Co. 1943 June 15 8965 91035 100000 
Northumberland Co. 1946 July 22-26 34800 265200 300000 
York Co. 1946 July 29 33120 266880 300000 

Quebec 
Gasp~ Co. 1934 June 4-Sept. 30 11455 75112 86567 
Matapedia Co. 1934 Aug. I-Sept. 15 11800 70554 82354 
Kamouraska Co. 1934 Aug. l-Oct. 4 104342 405428 509770 
Matane Co. 1934 Aug. 31 452 820 1272 
Montmagny Co. 1934 Sept. 30 3766 32712 36478 
Kamouraska Co. 1935 June 6-0ct. 1 27152 166128 193280 
Matapedia Co. 1935 June 22-Sept. 23 53120 408880 462000 
Charlevoix Co. 1935 June 25-July 4 7418 104558 111967 
Gaspe Co. 1935 June 25-July 4 35410 294590 330000 
Matane Co. 1935 July 19-5ept. 27 21430 126570 148000 
Gatineau Co. 1935 Sept. 5 4231 25159 29390 
Berthier Co. 1935 Sept. 5-6 34000 30000 64000 
Montmorency Co. 1935 Sept. 10 7770 108230 116000 
Chicoutimi Co. 1935 Sept. 11 1470 18530 20000 
Bonaventure Co. 1935 Sept. 17 10350 39650 50000 
Rimouski Co. 1935 Sept. t 7 10350 39650 50000 
St. Maurice Co. 1935 Sept 20 6210 23790 30000 
Richmond Co. 1935 Sept. 21 5568 42432 48000 
Matane Co. 1936 June 14-Sept. 1 611120 1308880 1920000 
Matapedia Co. 1936 June IS-Oct. 9 1391810 1735190 3127000 
Gaspe Co. 1936 June 17-Sept. 25 1490820 1979180 3470000 
Bonaventure Co. 1936 June 27-Sept. 22 595560 1164440 1760000 
Rimouski Co. 1936 July 26-Sept. 20 435690 1144310 1580000 
Pontiac Co. 1936 Aug. 23 6800 43200 50000 
Timiskaming Co. 1936 Aug. 23 37040 51600 88640 

-Host cocoons parasitized by D. Jrlscipennis (Zett). 
··Special material selected for low temperature tolerance. 
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Spccics and Locality 

Dahlbominus fuscipmnis (Zett.) (continued) 
Quebec 

Tcmiscouata Co. 
J oHette Co. 
Montmorency Co. 
Sagucnay Co. 
Chicoutimi Co. 
L'lslet Co. 
Charlevoix Co. 
Richmond Co. 
Wolfe Co. 
Argcnteuil Co. 
Matapedia Co. 
Bonavcnture Co. 
Tcmiscouata Co. 
Rimouski Co. 
L'lslet Co. 
Matane Co. 
Gaspe Co. 
Champlain Co. 
Saguenay Co. 
Labelle Co. 
Terrebonne Co. 
Kamouraska Co. 
Berthier Co. 
J oHette Co. 
Montmorency Co. 
Montmagny Co. 
Timiskaming Co. 
Frontenac Co. 
Portneuf Co. 
Wolfe Co. 
Charlevoix Co. 
Compton Co. 
Richmond Co. 
Megantic Co. 
Abitibi Co. 
Montcalm Co. 
Quebec Co. 
St. lI.laurice Co. 
Chicoutimi Co. 
Bonaventure Co. 
Rimouski Co. 
Chicoutimi Co. 
Matane Co. 
Gaspe Co. 
Kamouraska Co. 
Matapedia Co. 
Temiscouata Co. 
Lac St. Jean Co. 
Roberval Co. 
Richmond Co. 
Joliette Co. 
Berthier Co. 
Abitibi Co. 
Saguenay Co. 
Portneuf Co. 
Champlain Co. 
Charlevoix Co. 
Quebec Co. 
Montmorency Co. 
Timiskaming Co. 
L'Islet Co. 
Montmagny Co. 
Shefford Co. 
Bellechasse Co. 
Levis Co. 
Timiskaming Co. 
Rimouski Co. 

Lat. Long. 
o I 0' 

1+1 

Date 

1936 Aug. 25 
1936 Aug. 28 
1936 Sept. 5 
1936 Sept. 5-22 
1936 Sept. 8 
1936 Sept. 11-23 
1936 Sept. 12-19 
1936 Sept. 19 
1936 Sept. 19 
1936 Sept. 23 
1937 May 28-Sept. 12 
1937 June 4-Sept. 22 
1937 June 100Sept. 19 
1937 June IS-Sept. 18 
1937 June 16-Aug. 27 
1937 June 17-Sept. 2 
1937 June 22-Sept. 16 
1937 July I-Sept. 20 
1937 July IO-Sept. 24 
1937 Aug. 4 
1937 Aug. 5 
1937 Aug. l1-Scpt. 17 
1937 Aug. 14 
1937 Aug. 14 
1937 Aug. 21-Scpt. 21 
1937 Aug. 24-27 
1937 Aug. 27 
1937 Aug. 27-Sept. 17 
1937 Sept. 9-19 
1937 Sept. 10-18 
1937 Sept. 11 
1937 Sept. 11 
1937 Sept. 16 
1937 Sept. 17 
1937 Sept. 20 
1937 Sept. 20 
1937 Sept. 20 
1937 Sept. 20 
1937 Sept. 21 
1938 June 3-Sept. 15 
1938 June 4-Aug. 25 
1938 June 4-Sept. 9 
1938 June 8-Aug. 11 
1938 June l1-Sept. 23 
1938 June 20-Sept. 24 
1938 June 21-Sept. 15 
1938 June 22-Aug. 25 
1938 July 19 
1938 July 19-25 
1938 July 19-5ept. 27 
1938 July 20 
1938 July 21 
1938 July 21-Sept. 30 
1938 July 22-Sept. 3 
1938 July 23-24 
1938 July 23-Aug. 11 
1938 July 23-Sept. 12 
1938 July 24 
1938 July 24-Sept. 12 
1938 Aug. 9-Sept. 19 
1938 Sept. 3-10 
1938 Sept. 12-26 
1938 Sept 25 
1938 Sept. 26 
1938 Sept. 26 
1939 April I-Sept. 23 
1939 May 25-Sept. 8 

115100 
42390 
19950 

274350 
164250 
99830 

280400 
9750 

10210 
21700 

1046330 
1044430 

96180 
461670 
632960 

1064250 
981630 
281010 
781400 

12420 
53210 

169940 
43660 
23400 
78270 

575230 
49800 
88300 
32300 
32140 
40310 
41450 
20600 

1620 
15600 
7550 

27610 
1940 
7550 

1908430 
3327000 
1692750 
3284470 
3283380 
1254470 
2086900 
443620 
129800 
228900 
194890 
60990 
27800 

282900 
2355610 
204270 
511600 
399340 
99900 

500200 
355400 
229780 

64800 
78000 

118500 
23700 

560380 
1678400 

Numbers 
~ Total 

1l!49oo 
57610 
30050 

625650 
214750 
300170 
419000 

40250 
39790 
28300 

3358670 
3955570 

153820 
1608330 
1417040 
3435750 
3148370 
1018990 
3318600 

47580 
186790 
780060 
156340 
76600 

281730 
1424770 

150200 
231700 
167700 
137860 
199690 
158550 
79400 

8380 
84400 
42450 

152390 
8060 

42450 
4141570 
8173000 
5207250 
7365530 
5916620 
3395530 
4863100 
1056380 
570200 

1171100 
605110 
339010 
172200 

1117100 
7744390 
895730 

1388400 
1200660 
500100 

1399800 
1044600 
470220 
235200 
322000 
381500 

76300 
3038120 
8921600 

300000 
100000 
50000 

900000 
379000 
400000 
699400 

50000 
50000 
50000 

4405000 
5000000 

250000 
2070000 
2050000 
4500000 
4130000 
1300000 
4100000 

60000 
240000 
950000 
200000 
100000 
360000 

2000000 
200000 
320000 
200000 
170000 
240000 
200000 
100000 

10000 
100000 
50000 

180000 
10000 
50000 

6050000 
11500000 
6900000 

10650000 
9200000 
4650000 
6950000 
1500000 
700000 

1400000 
800000 
400000 
200000 

1400000 
10100000 

1100000 
1900000 
1600000 

600000 
1900000 
1400000 
700000 
300000 
400000 
500000 
100000 

3598500 
10600000 



Species and Locality 

Dahlbomi,/Us fuscipennis (Zett.) (continued) 
Quebec 

Temiscouata Co. 
Kamouraska Co. 
Matapedia Co. 
Bonaventure Co. 
Matane Co. 
Gaspe Co. 
Hichmond Co. 
L'lslet Co. 
Champlain Co. 
Lac St. Jean Co. 
Roberval Co. 
Chicoutimi Co. 
Soguenay Co. 
Charlevoix Co. 
Montmorency Co. 
St. l\Iaurice Co. 
Portneuf Co. 
Quebec Co. 
Abitibi Co. 
Anticosti Island 
Frontenac Co. 
Compton Co. 
Argenteuil Co. 
l\lontcalm Co. 
Papineau Co. 
Terrebonne Co. 
Wolfe Co. 
Megantic Co. 
Bonaventure Co. 
Portneuf Co. 
Wolfe Co. 
Frontenac Co. 
Uisiet Co. 
Temiscouata Co. 
l\laskinongc Co. 
Champlain Co. 
Compton Co. 
St. Maurice Co. 
Dorchester Co. 
Berthier Co. 
Riviere du Loup Co. 
Rimouski Co. 
l\lcgantic Co. 
Joliette Co. 
Lotbiniere Co. 
Montmorency Co. 
Montcalm Co. 
Quebec Co. 
Charlevoix Co. 
Matapedia Co. 
Kamouraska Co. 
Matone Co. 
Montmagny Co. 
Bellechasse Co. 
Lac St. Jean Co. 
GlIspe Co. 
Sagucnay Co. 
Hoberval Co. 
Chicoutimi Co. 
Abitibi Co. 
Timiskaming Co. 
Hichmond Co. 
Sherbrooke Co. 
Argenteuil Co. 
Gatincau Co. 
Pontiac Co. 
Gaspe Co. 

Lat. Long. 
0' 0 I 
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Date 

1939 May 30-Sept. 15 
1939 June I-July 14 
1939 June 5-Aug. 23 
1939 June 6-Aug. 23 
1939 June 7-Sept. 25 
1939 June 7-Sept. 27 
1939 June 11 
1939 June 12-13 
1939 June 13-Sept. 22 
1939 June 14-July 21 
1939 June 16-Sept. 16 
1939 June 17-Aug. 8 
1939 June 18-Sept. 14 
1939 June 19-5ept. 16 
1939 June 30-Sept. 10 
1939 July 2-4 
1939 July 14-Sept. 16 
1939 July 14-Sept. 22 
1939 July 21-Scpt. 30 
1939 Aug. 25 
1939 Sept. 11-23 
1939 Sept. 13 
1939 Sept. 13-16 
1939 Sept. 13-24 
1939 Sept. 15-19 
1939 Sept. 15-22 
1939. Sept. 18-20 
1939 Sept. 19-26 
1940 May 30-Sept. 5 
1940 June 6-Aug. 2-1-
1940 June 6-Sept. 12 
1940 June 6-Sept. 13 
19-1-0 June 7-July 27 
1940 June 7-Aug. 30 
1940 June 7-Sept. 11 
1940 June 7-Sept. 12 
1940 June 7-Sept. 13 
1940 June 7-Sept. 17 
1940 June 8 
1940 June 8-18 
1940 June 8-26 
1940 June 8-Sept. 2 
19-1-0 June 10 
1940 June 12-19 
1940 June 12-Ju1y 1 
19-1-0 June 13-Aug. 22 
1940 June 14 
1940 June 14-Aug. 21 
1940 June 18-Aug. 30 
1940 June 18-Sept. 6 
1940 June 19-July 20 
1940 June 19-5ept. 12 
1940 June 20-28 
1940 June 20-29 
1940 June 20-Aug. 30 
1940 June 20-Sept. 25 
1940 July 13-Sept. 27 
1940 July IS-Sept. 5 
1940 July 16-0ct. 1 
1940 Aug. 27-Sept. 15 
1940 Aug. 30-Sept. 12 
1940 Sept. 5 
19·m Sept. 6 
1940 Sept. 23 
1940 Sept. 25 
1940 Sept. 25 
1941 June 20-Aug. 17 

531600 
281260 

1502250 
1011900 
2046090 
2030250 

67500 
116800 

1089170 
112600 
458480 
864200 

2111820 
277700 
378500 

75950 
228640 
328800 
392400 

24640 
197750 
73500 

177900 
202700 
111520 
142360 
100000 
131400 
960200 
835988 
132-1-20 
56334 

198928 
908379 
228810 

1529175 
53310 

176990 
41590 

253212 
45261 

769213 
27920 
46680 
80080 

1023813 
14850 

782885 
1500787 

8764501-
349440 

1210206 
97965 
60150 

-1-35493 
2787280 
3736449 
13-1-2009 
922763 
246951 
311163 
175736 

17410 
67-1-46 
12570 
12570 

1952170 

Numbers 
~ Total 

2738400 
1373780 
9413000 
6288100 

12352110 
11160050 

432500 
800000 

6210830 
587400 

2641520 
4335800 

11579370 
1671400 
2550000 
424050 

1700000 
2300000 
2207600 

17-1-460 
1302250 
426500 

1022100 
1300000 
800000 
656740 
600000 
800000 

5-1-39800 
5114012 
867580 
343666 

1201072 
5591621 
1271190 
8670825 
346690 

1123010 
258410 

1446788 
25-1-739 

4530787 
172080 
253320 
519920 

5576187 
85150 

4817115 
8599213 
4923546 
2150560 
6689814 

502035 
339850 

2664507 
16012720 
21999021 
8148171 
5791072 
14530-1-9 
2088837 
824264 
82590 

532554 
87430 
87430 

13345130 

3270000 
1655040 

10915250 
7300000 

14398200 
13190300 

500000 
916800 

7300000 
700000 

3100000 
5200000 

13691190 
19-1-9100 
2928500 

500000 
1928640 
2628800 
2600000 

199100 
1500000 

500000 
1200000 
1502700 
911520 
799100 
700000 
931400 

6400000 
5950000 
1000000 
400000 

1400000 
6500000 
1500000 

10200000 
400000 

1300000 
300000 

1700000 
300000 

5300000 
200000 
300000 
600000 

6600000 
100000 

5600000 
10100000 

5800000 
2500000 
7900020 

600000 
400000 

3100000 
18800000 
25735470 

9490180 
6713835 
1700000 
2400000 
1000000 
100000 
600000 
100000 
100000 

15297300 



Species and Locality 
Dahlbominru frucipennis (Zett.) (continued) 

Quebec 
Bonaventure Co. 
Joliette Co. 
Maskinonge Co. 
Matane Co. 
Temiscouata Co. 
Berthier Co. 
Rimouski Co. 
Kamouraska Co. 
L'Islet Co. 
Matapedia Co. 
Saguenay Co. 
Charlevoix Co. 
Chicoutimi Co. 
Roberval Co. 
Quebec Co. 
Lake St. John Co. 
Montmorency Co. 
Portneuf Co. 
St. Maurice Co. 
Abitibi Co. 
Argenteuil Co. 
Montcalm Co. 
Terrebonne Co. 
Labelle Co. 
Riviere du Loup Co. 
Wolfe Co. 
Frontenac Co. 
Dorchester Co. 
Compton Co. 
Bellechasse Co. 
Montmagny Co. 
Beauce Co. 
Papineau Co. 
Megantic Co. 
Lotbiniere Co. 
St. Maurice Co. 
Maskinonge Co. 
Montcalm Co. 
Champlain Co. 
l\latapedia Co. 
Bonaventure Co. 
Quebec Co. 
Saguenay Co. 
Charlevoix Co. 
Montmorency Co. 
Lake St. John Co. 
Chicoutimi Co. 
Abitibi Co. 

-Charlevoix Co. 
-Matapedia Co. 
-Montmorency Co. 
-Quebec Co. 
-Saguenay Co. 
Portneuf Co. 
Rohcn'al Co. 
Frontenac Co. 
Montmorency Co. 
Charle\'oix Co. 
Portneuf Co. 
Chicoutimi Co. 
Saguenay Co. 
Champlain Co. 
Maskinonge Co. 
Roben'al Co. 
Lake St. John Co. 
St. Maurice Co. 

Lat. Long. 
o , Date 

1941 June 26-Aug. 14 
1941 June 26-Sept. 12 
1941 June 26-Sept. 12 
1941 June 27-Aug. 20 
1941 June 27-Sept. 9 
1941 June 29-Aug. 30 
1941 June 30-Sept. 8 
1941 June 30-Sept. 9 
1941 June 30-Sept. 9 
1941 July 2-Aug. 20 
1941 July 18-Sept. 10 
1941 July 18-Sept. 17 
1941 July 21-Aug. 28 
1941 July 21-Sept. 15 
1941 July 23--6ept. 14 
1941 July 25-Sept. 15 
1941 July 31-Sept. 13 
1941 Aug. 6-10 
1941 Aug. 6-Sept. 12 
1941 Aug. 22-24 
1941 Aug. 26 
1941 Aug. 26 
1941 Aug. 26 
1941 Aug. 27 
1941 Sept. 3-5 
1941 Sept. 3-10 
1941 Sept. 3-12 
1941 Sept. 4-13 
1941 Sept. 5-10 
1941 Sept. 6 
1941 Sept. 6 
1941 Sept. 8-11 
1941 Sept. 9-11 
1941 Sept. 10-11 
1941 Sept. 10-13 
1942 June 5 
1942 June 5-7 
1942 June 5-8 
1942 June 5-Aug. 8 
1942 June 10-19 
1942 June 10-Sept. 10 
1942 June 23-Aug. 6 
1942 June 23-Sept. 12 
1942 June 23-0ct. 1 
1942 July 2-Aug. 21 
1942 July 3 
1942 July 6-0ct. 2 
1942 Aug. 6-7 
1942 Aug. 4 
1942 Aug. 5 
1942 Aug. 5 
1942 Aug. 5 
1942 Aug. 5 
1942 Aug. 7 
1942 Aug. 8 
1942 Sept. 29 
1943 June 2 
1943 June 3-4 
1943 June 3-5 
1943 June 4-30 
1943 June 4-Aug. 4 
1943 June 7-25 
1943 June 8-9 
1943 June 9-25 
1943 June 23 
1943 June 23 

707165 
290000 
305300 
445230 
335740 
181980 
371010 
233950 
177690 
426750 

3700740 
1171420 
1655475 
1134815 
1186955 

171750 
864635 
653740 
258800 
207010 

30800 
30800 
30800 
30800 
67000 
42900 

226150 
152850 

71200 
32400 
67900 

260250 
105000 
44000 
88000 
71124 

124905 
98080 

220214 
51942 

170781 
181895 
561171 
409952 
441460 

44880 
280996 

76805 
13262 
42000 
13262 
13262 
13262 
17143 
52450 
12700 
22558 
36500 
69555 
65306 

314130 
60395 
30720 
26822 
17479 
17532 

-Special material selected for low temperature tolerance. 
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Numbers 
~ 

5102835 
2010000 
1894700 
2554770 
2064260 
1081020 
1967990 
1766050 
922310 

2573250 
22899260 
7529480 
9570525 
7165185 
7704245 
1028250 
5235365 
4347160 
1741200 
1392990 
169200 
169200 
169200 
169200 
433000 
257100 

1773850 
1047150 
528800 
167600 
332100 

1639750 
495000 
356000 
712000 
528876 
875095 
901920 

1479786 
448058 

1421966 
1356480 
4846170 
3473457 
3661287 
355120 

2219004 
523195 
88814 
58000 
88814 
88814 
88814 
82857 

J4.7550 
87300 

177442 
263500 
521445 
264230 

2603086 
520605 
269280 
273178 
132521 
162468 

Total 

5810000 
2300000 
2200000 
3000000 
2400000 
1263000 
2339000 
2000000 
1100000 
3000000 

26600000 
8700900 

11226000 
8300000 
8891200 
1200000 
6100000 
5000900 
2000000 
1600000 

200000 
200000 
200000 
200000 
500000 
300000 

2000000 
1200000 

600000 
200000 
400000 

1900000 
600000 
400000 
800000 
600000 

1000000 
1000000 
1700000 

500000 
1592747 
1538375 
5407341 
3883409 
4102747 

400000 
2500000 
600000 
102076 
100000 
102076 
102076 
102076 
100000 
400000 
100000 
200000 
300000 
591000 
329536 

2917216 
581000 
300000 
300000 
150000 
180000 



Species and Locality 
Dahlbominzu /uscipennis (Zett.) (continued) 

Quebec 
Quebec Co. 
Montcalm Co. 
Charlevoix Co. 
Quebec Co. 
Kamouraska Co. 

Ontario 
Niagara Falls, Weiland Co. 
North Bay Dist. 
North Bay Dist. 
North Bay Dist. 
Kapuskasing Dist. 
North Bay Dist. 
Simcoe Co. 
Ontario Co. 
Durham Co. 
Wellington Co. 
York Co. 
North Bay Dist. 
North Bay Dist. 
Victoria Co. 
Dufferin Co. 
Peel Co. 
York Co. 
Ontario Co. 
Sault Ste Maric Dist. 
Durham Co. 
Simcoe Co. 
Dufferin Co. 
Courtright, Lumbton Co. 
Sarnia, Lambton Co. 
Bruce Co. 
Grey Co. 
Essex Co. 
'Vindsor, Essex Co. 
Carleton Co. 
Prescott Co. 
Russell Co. 
Simcoe Co. 
Bright's Grove, Lambton Co. 
Petrolia, Lumbton Co. 
Brigden, Lambton Co. 
Markdale, Grey Co. 
Toronto, York Co. 
Simcoe Co. 
Bright's Grove, Lambton Co. 
'Vaterloo Co. 
Prospect, Carleton Co. 
Spencerville, Grenville Co. 
Chatterton, Hastings Co. 
Chatterton, Hastings Co. 
Colborne, Northumberland Co. 
Naponee, Lennox & 

Addington Co. 
Bright's Grove, Lambton Co. 
Innisfil Tp., Simcoe Co. 
Oil Springs, Lambton Co. 
Sarnia, Lambton Co. 
Durham Co. 

British Columbia 
Sugar Lake Region 
Trinity Valley Field Stn., Lumby 
Yale 

Dic/adocerus westwoodii Steph. 
Ontario 

Millbridge, Hastings Co. 
Millbridge, Hastings Co. 

Lat. Long. 
0' 0' 

43-08 79·{}4 

42·49 82·29 
42·59 82·26 

42·19 83·05 

43·02 82·17 
42·52 82·10 
42·49 82·19 
44·19 80·39 

43·02 82·17 

45·07 75·59 
44·51 75·33 
44·16 77-26 
44·16 77-26 
43·55 77-55 

44·15 76·58 
43·02 82·17 
44·15 79·40 
42·47 82·08 
42·59 82·26 

50·24 118·30 
50·24 118·53 
49·34 121·26 

44·42 77-35 
44-42 77·35 
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Date 

1943 June 26 
1943 Sept. 5 
1944 Aug. 30 
1944 Aug. 30 
1948 Sept. 22 

1935 May I-June 21 
1936 Sept. 1-11 
1936 Sept. 22-23 
1937 Aug. 6-Sept. 16 
1937 Aug. 20-Sept. 15 
1937 Sept. 12 
1938 July 8-Sept. 29 
1938 July 13-14 
1938 Sept. 2 
1938 Sept. 8 
1938 Sept. 8-27 
1938 Sept. 9 
1938 Sept. 19-25 
1938 Sept. 27 
1938 Sept. 28 
1938 Sept. 29 
1939 May 24-Aug. 22 
1939 June 12-Sept. 3 
1939 Sept. 6 
1939 Sept. 10 
1939 Sept. 22-23 
1939 Sept. 25 
1940 July 4 
1940 July 4 
1940 July 12 
1940 July 15 
1940 Aug. 21 
1940 Aug. 21 
1940 Aug. 22 
1940 Sept. 23 
1940 Sept. 23 
1940 Sept. 27 
1941 June 21-Sept. 9 
1941 June 27-Sept. 9 
1941 June 27-Scpt. 9 
1941 Aug. 5 
1941 Sept. 6 
1941 Sept. 16-17 
1942 July 8-Sept. 11 
1942 Aug. 19 
1942 Sept. 29 
1943 June 10 
1944 Aug. 3 
1945 June 14 
1946 Aug. 7 

1946 Aug. 13 
1947 July 9 
1947 July 9 
1947 July 9 
1947 July 9 
1948 Aug. 26 

1941 
1941 
1941 

1934 July 31 
1935 July 29-Aug. 3 

8766 
1884 

16798 
17538 
31150 

402 

59730 
234690 

78400 
41640 
81600 
75400 

17400 
96660 
69600 

468280 
34600 
88520 

9282 
3063 

8360 

311215 
35610 
36050 

5500 
3200 

14247 

1986 
2000 

700 
1500 
5100 

5100 
20000 
25000 
15000 
15000 

351 

Numbers 
~ 

81234 
18116 

183202 
182462 
268850 

4242 

240270 
1055310 
321600 
158360 
218400 
124600 

82600 
231280 
330400 

1931720 
65400 

311480 

60781 
26937 

51640 

2188785 
264390 
263950 

44500 
16800 

125753 

18014 
18000 
5300 

13500 
44900 

44900 
180000 
225000 
135000 
135000 

530 

Total 

90000 
20000 

200000 
200000 
300000 

4644 
238516 
300000 

1290000 
400000 
200000 
300000 
200000 
320035 
100000 
327940 
400000 

2400000 
100000 
400000 
200000 
541300 
119650 
100000 
97900 

800000 
200000 
70000 
30000 
30000 
30000 
60000 
60000 
25000 

100000 
50000 

300000 
2500000 

300000 
300000 

50000 
20000 

255000 
140000 
100000 
20000 
20000 
6000 

15000 
50000 

50000 
200000 
250000 
150000 
150000 
26622 

150000 
150000 
100000 

44 
881 



Species and Locality 
Dicladocerus f4'estwoodii Steph. (contjllued) 

Ontario 
Millbridge, Hastings Co. 
Kemptville, Grenville Co. 
St. Williams, Norfolk Co. 

Dicladocerus sp. 
Alberta 

Stoney Creek, Banff National Park 
British Columbia 

Hawke Creek, Kootenay 
National Park 

Drino boltcmica Mesn. 
Newfoundland 

Harpoon R.R., Grand Falls Dist. 
Bonne Bay Road, Humber Dist. 
Deer Lake, Humber Dist. 
Humber Canal, Humber Dist. 
Little Rapids Farm, Humber Dist. 
Steady Brook, Humber Dist. 
Humber Dist. 
Little Rapids Farm, Humber Dist. 
South Brook, Humber Dist. 
\Vinds()r Lake Reserve, 

St. John Dist. 
Ten Mile Lake, St. Barbe Dist. 
Hawke's Bay, St. Barbe Dist. 
Little Rapids Farm, Humber Dist. 
Midland Road, Humber Dist. 
Pynn's Brook, Humber Dist. 
Birchy Lake, Humber Dist. 
Sandy Lake, Humber Dist. 
Bonne Bay Road, Humber Dist. 
Comer Brook, Humber Dist. 
Rocky Brook, Humber Dist. 
Soper's Crossing, Humber Dist. 
Harpoon R.R., Grand Falls Dist. 
Portland Creek, St. Barbe Dist. 
Rivcr of Ponds, St. Barbe Dist. 
Pinchgut Road, Humber Dist. 
Lady Slipper Road, Humber Dist. 
Corner Brook-Deer Lake Road, 

Humber Dist. 
Connor's Brook, Humber Dist. 
Glover's Island, Humber Dist. 
Little Grand Lakc Road, 

St. Gl'Orge's Dist. 
. Hawke's Bay, St. Barbe Dist. 

Ball Pond, Humber Dist. 
Cook's Brook, Humber Dist. 
Fisher's Brook Road, Humber Dist. 
Lake St. George, St. George's Dist. 
Sholder Lake, Humber Dist. 
Twin Steady, Humber Dist. 
Birchy Lake, Humber Dist. 
Hampden Road, White Bay Dist. 
Sandy Lake, Humber Dist. 
Bonne Bay Road, Humber Dist. 
Goose Arm Road, Humber Dist. 
Lomond Road, St. Borbe Dist. 
Alder Pond, White Bay Dist. 
Chouse Brook Road, 

White Bay Dist. 
Stag Hill Road, St. George's Dist. 
Underground Brook, Humber Dist. 
Lake St. George, St. George's Dist. 
Grand Lake, St. George's Dist. 
Harpoon R.R., Grand FaUs Dist. 

Lat. . , 

48·45 
49·17 
49·11 
49·12 
48·59 
48·58 

48·59 
49·01 

47·36 
51·M 
50·37 
48·59 
49·02 
49·05 
49·19 
49·23 
49·17 
48·57 
49·13 
48·57 
48·45 
50·11 
50·33 
48·55 
48·52 

48·54 

48·40 
50·37 

48·55 
49·00 
48·48 

49·19 
49·26 
49·23 
49·17 
49·12 
49·26 
49·27 

49·32 
48·48 

48·48 
48·40 
48·45 

Long. . , 

77·35 
75·39 
80·26 

56·36 
57·30 
57·27 
57·17 
57·43 
57·49 

57·43 
57·37 

52·49 
56·45 
57·07 
57·43 
57·33 
57·32 
56·44-
56·48 
57·30 
57·56 
57·26 
58·03 
56·36 
57·36 
57·24 
57·51 
57·51 

57·33 

58·05 
57·07 

58·M 
57·32 
58·06 

56·44-
56·58 
56·58 
57·30 
57·40 
57·40 
57·10 

56·53 
57·55 

58·06 
58·05 
56·36 
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Date 

1937 July 26-30 
1938 Aug. 6 
1939 July 27 

1950 Aug. 9-10 

1951 July 27-Aug. 21 

1943 Aug. 12-Sept. 9 
1943 Sept. 9 
1943 Sept. 9 
1943 Sept. 9 
1943 Sept. 9 
1943 Sept. 9 
1944 Aug. 7 
1944- Aug. 21-Sept. 4 
1944- Sept. 4 

1944 Sept. 5 
1945 July 6-Aug. 24 
1945 July 7-Aug. 23 
1945 July 11 
1945 July 11 
1945 July 11-16 
1945 July 12 
1945 July 12 
1945 July 16 
1945 July 16 
1945 July 16 
1945 July 16 
1945 Aug. 7 
1945 Aug. 23 
1945 Aug. 24-27 
1946 July 28 
1946 July 28 

1946 July 29 
1946 Aug. 5 
1946 Aug. 5 

1946 Aug. 5 
1946 Aug. 14 
1946 Aug. 19 
1946 Aug. 19 
1946 Aug. 19 
1946 Aug. 19 
1946 Aug. 19 
1946 Aug. 19 
1946 Aug. 24-26 
1946 Aug. 26 
1946 Aug. 26 
1946 Aug. 29-Sept. 2 
1946 Sept. 2 
1946 Sept. 2 
1946 Sept. 10 

1946 Sept. 10 
1947 July 25 
1947 July 25 
1947 Aug. 2 
1947 Aug. 2 
1947 Aug. 2 

467 
155 
426 

10 

119 

249 
117 
119 
115 
120 
120 
30 
81 
91 

72 
1248 
1430 
271 
245 
460 
230 
215 
225 
222 
235 
214 

1492 
244-
359 
246 
446 

737 
247 
247 

248 
745 
215 
182 
233 
240 
243 
241 
494 
238 
718 
483 
225 
235 
250 

243 
972 
233 
246 
492 
747 

Numbers 
~ 

44-9 
175 
681 

132 

300 

250 
118 
120 
115 
120 
121 
18 
72 
66 

72 
1239 
1432 

221 
245 
460 
230 
215 
225 
222 
235 
214 

1493 
244-
359 
247 
397 

738 
248 
247 

248 
746 
216 
183 
233 
240 
244 
242 
495 
238 
718 
483 
225 
235 
250 

243 
973 
234 
247 
494 
748 

Total 

916 
330 

1107 

142 

419 

499 
235 
239 
230 
240 
241 
48 

153 
157 

144-
2487 
2862 
492 
490 
920 
460 
430 
450 
444-
470 
428 

2985 
488 
718 
493 
843 

1475 
495 
494 

496 
1491 
431 
365 
466 
480 
487 
483 
989 
476 

1436 
966 
450 
470 
500 

486 
1945 
467 
493 
986 

1495 



Species and Locality 
Drino bohemica Mesn. (co"tinued) 

Newfoundland 
Goose Ann Road, Humber Dist. 
Portage Road, Humber Dist. 
Adies Pond, White Bay Dist. 
\Vest Pond, Green Bay Dist. 
l\liddle Arm, Green Day Dis!. 
Southwest Arm, Gander Disl. 
\Vest Ann, Gander Disl. 
Fi~her's Brook Road, Humber Disl. 
pynn's Brook, Humber Dist. 
Durnt Berry Drook Bridge, 

Green Day Disl. 
Hall's Bay Road, Grand Falls Dist. 
Chouse Brook Road, 

White Bay Dist. 
Hampden I{ond, White Day Dist. 
White's Road, St. George's Dist. 
Crabbs River, St. George's Dist. 
Spruce Brook, SI. George's Disl. 

Nova Scotia 
Guysborough Road, Halifax Co. 
Greenville, Cumberland Co. 
Stillwalcr Sin., Hanls Co. 
Halifax, Halifax Co. 
Birch Cove, Halifax Co. 
Millview, Halifax Co. 
Ingramport Tp., Halifax Co. 
Truemanville, Cumberland Co. 
\Vaverley Game Sanctuary, 

Halifax Co. 
Elderhank, Halifax Co. 
Ellershouse, Hants Co. 
Truro, Colchester Co. 
\Ventworth Centre, Cumberland Co. 
Huhbards, Halifax Co. 
Warren, Cumberland Co. 
Truemanville, Cumberland Co. 
Hilden, Colchester Co. 
Truro, Colchester Co. 
Mira, Cape Ilreton Co. 
County Harbour Crossroads, 

Guysboro Co. 
Birch Cove, Halifax Co. 
Lake Sowlor, Lunenburg Co. 
\Vaverley Game Sanctuary, 

Halifax Co. 
Aspen, Guysboro Co. 
Antigonish, Antigonish Co. 
Pope's Harbor, Halifax Co. 
Gay's River, Colchester Co. 
Greenfield, Colchester Co. 
Dalhousie West, Annapolis Co. 

Prince Edward Island 
North Rustico, Queens Co. 
Rose Valley, Queens Co. 
Fernwood, Prince Co. 
Portage, Prince Co. 
Tyne Valley, Prince Co. 
Red Point, Kings Co. 
Belfast, Queens Co. 
French River, Queens Co. 
West Devon, Prince Co. 
Alberton, Prince Co. 
Carleton, Prince Co. 
Inverness, Prince Co. 
\\'ellington, Prince Co. 
Campbellton, Kings Co. 
Millburn, Kings Co. 

Lat. 

49·12 

49·25 
49·24 
49·47 
49·22 
49·21 
49·00 
49·05 

49·29 
49·16 

49·32 
49·26 
48·33 
48·11 
48·45 

45·38 
44·55 
44·38 
44·40 
44·42 
44·40 
45·50 

44·48 
44·57 
44·57 
45·22 
45·40 
44·38 
45·52 
45·50 
45·18 
45·22 
46·03 

45·16 
44·40 

44·48 
45·18 
45·37 
44·48 
45·02 
45·19 
44·43 

46·25 

46·40 
46·35 
46·22 
46·06 
46·31 
46·40 
46·49 
46·15 

46·27 

Long. 
o , 

57·40 

57·18 
5.j·13 
%·09 
55·23 
55·26 
57·32 
57-32 

56·06 
56·08 

56·53 
56·58 
58·24 
58·47 
58·\0 

63·41 
63·56 
63·36 
63·38 
63-40 
63·58 
64·07 

63·33 
63·14 
64·01 
63·17 
63·33 
45·04 
64·06 
64·07 
63·18 
63·17 
59·58 

61·53 
63·38 

63·33 
62·04 
61·59 
62-39 
63-22 
63·07 
65·14 

63·19 

64·05 
63·56 
62·08 
62·53 
63·31 
64·07 
64·05 
63·40 

64·00 
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Date 

1947 Aug. 9 
1947 Aug. 16 
1947 Aug. 23 
1947 Sept. 4 
19+7 Sept. 5 
1947 Sept. 5 
1947 Sept. 5 
1948 Aug. 13 
1948 Sept. 2 

1949 July 23 
1949 July 23 

1949 Aug. 1 
1949 Aug. 1 
1949 Aug. 1 
1949 Aug. 1 
1949 Aug. 1 

1943 Sept. 15 
1943 Sept. 21 
1943 Sept. 21 
1944 Sept. 13 
1945 June 22 
1945 June 22 
1945 July 10 
1945 July 13 

1945 July 20 
1945 July 25 
1945 July 25 
1945 July 26 
1945 July 26 
1945 Sept. 10 
1946 Jul)' 8 
1946 July 8-Aug. 25 
1946 July 31 
1946 July 31 
1946 Aug. 6 

1946 Aug. 16 
1946 Aug. 24 
1946 Aug. 24 

1946 Aug. 24 
1946 Aug. 26 
1948 Aug. 23 
1948 Aug. 23 
1948 Aug. 24 
1948 Aug. 24 
1949 Aug. 22 

1946 Aug. 17 
1946 Aug. 17 
1946 Aug. 27 
1946 Aug. 27 
1946 Aug. 27 
1946 Aug. 29 
1946 Sept. 11 
1946 Sept. 18 
1946 Sept. 18 
1947 June 27 
1947 June 27 
1947 June 27 
1947 June 27 
1947 July 11 
1947 July 11 

961 
1245 
978 
981 
250 
500 
250 

1457 
324 

249 
221 

237 
233 
200 
218 
240 

107 
49 
52 

138 
241 
242 
427 
594 

835 
246 
249 
249 
249 
489 
497 
993 
480 
481 
495 

484 
244 
221 

480 
171 
161 
29 

182 
240 

242 
238 
242 
241 
242 
238 
218 
100 
195 
231 
245 
248 
246 
237 
247 

Numbers 
!? 

964 
1246 
980 
982 
250 
500 
250 

1457 
414 

248 
221 

238 
233 
200 
217 
240 

\08 
88 
90 

148 
242 
243 
428 
594 

666 
247 
249 
250 
250 
489 
497 
994 
480 
481 
497 

484 
462 
438 

491 
480 
242 
245 
238 
243 
480 

243 
239 
243 
242 
243 
239 
219 
200 
195 
231 
246 
249 
246 
237 
246 

Total 

1925 
2491 
1958 
1963 
500 

1000 
500 

2914 
738 

497 
442 

475 
466 
400 
435 
480 

215 
137 
142 
286 
483 
485 
855 

1188 

1501 
493 
498 
499 
499 
978 
994 

1987 
960 
962 
992 

968 
706 
659 

491 
960 
413 
406 
267 
425 
720 

485 
477 
485 
483 
485 
477 
437 
300 
390 
462 
491 
497 
492 
474 
493 



Lat. Long. Numbers 
Species and Locality 0 , 0 , 

Date cr lj> Total 
Drino bohemica Mesn. (continued) 

Prince Edward Island 
Nail Pond, Prince Co. 46·59 64·04 1947 July 11 248 248 496 
Belle River, Queens Co. 46·00 62·48 1947 July 17 248 249 497 
Cavendish, Qucens Co. 1947 July 17 246 247 493 
l\lontague, Kings Co. 46·10 62·39 1947 July 17 244 244 488 
.l\lount Hope, Kings Co. 46·20 62·36 1947 July 17 247 247 494 
Saint Anthony, Prince Co. 1947 July 17 247 246 493 
'Vest St. Peters, Kings Co. 46·25 62·35 1947 July 17 245 246 491 
Baltic, Prince Co. 1947 July 25 246 246 492 
New Haven, Quecns Co. 46·13 63·15 1947 July 26 246 246 492 

New Brunswick 
Ashton Hill, Northumberland Co. 1943 July 21 109 99 208 
Beldune Lake, Gloucester Co. 1943 Aug. 18 115 115 230 
Nash Creek, Hestigouche Co. 47·55 66·05 1943 Aug. 18 125 125 250 
James Dunn Road., Gloucester Co. 1943 Aug. 24 122 122 244 
40 Mile Brook, Hestigouche Co. 1943 Aug. 25 86 87 173 
Clearwater Hood, Carleton Co. 46·23 66·32 1943 Aug. 26 118 119 237 
Fork of S.W. l\liramichi, 

Carleton Co. 1943 Aug. 26 125 125 250 
Miramichi River, Northumberland Co. 1943 Aug. 27 235 236 471 
Nixon, Albert Co. 46·15 67·29 19'*3 Sept. 11 250 2,*7 497 
:Mechanics Lake, Kings Co. 1943 Sept. 12 118 119 237 
Fredericton, York Co. 45·58 66·38 1943 Sept. 14 407 455 862 
Indian Mtn. Road, Kent Co. 1943 Sept. 14 88 120 208 
Kent Jet., Kent Co. 46·34 65·21 1943 Sept. 15 88 117 205 
Kouchibougullc Rivcr, Kcnt Co. 46·43 65·00 1943 Sept. 15 85 115 200 
River Grant Hood, Gloucester Co. 1943 Sept. 15 90 119 209 
Nasonworth, Sunbury Co. 1945 June 25 235 250 485 
Waasis Creek, Sunbury Co. 45-49 66·36 1945 June 25 250 250 500 
Shirley, Sunbury Co. 45·52 66·25 1945 July 6 240 240 480 
Geary, Sunbury Co. 45·45 66·29 19,*5 July 6-Aug. 16 490 490 980 
Kingsclear, York Co. 45·53 66·55 19,*5 July 10 250 250 500 
l\luzerall Settlement, York Co. 45·54 66·50 19,*5 July 10 250 250 500 
Newcastle Corner, Sunbury Co. 1945 July 28 210 218 428 
Sypher's Cove, Sunbury Co. 45·58 66·04 1945 July 28 300 250 550 
Domely Settlement, York Co. 1945 Aug. 4 250 250 500 
Long Creek, Queens Co. 45·53 65·47 1945 Aug. 4 250 250 500 
Douglas Harbour, Queens Co. 45·56 66·07 1945 Aug. 11 493 495 988 
Maquapit Lake Road, Sunbury Co. 45·55 66·15 1945 Aug. 11 243 244 487 
Brizley Brook, Sunbury Co. 45·42 66·30 1945 Aug. 16 250 250 500 
Rusagonis, Sunbury Co. 45·46 66·35 1945 Aug. 16 500 500 1000 
Bristol, Carleton Co. 46·28 67·34 1945 Aug. 25 250 250 500 
Kincardine, Victoria Co. 46·42 67·38 1945 Aug. 25 250 250 500 
Perth, Carleton Co. 46·45 67·41 1945 Aug. 25 500 500 1000 
Fredericton, York Co. 45·58 66·38 1945 Aug. 31 500 500 1000 
Dyers Sta., Charlotte Co. 1946 July 16 205 205 410 
Scotch Ridge, Charlotte Co. 45·16 67·25 1946 July 16 174 176 350 
Gaspercau Forks, Queens Co. 46·15 65·51 1946 July 23 245 245 490 
Lake Stream, Kent Co. 46·20 65·37 1946 July 23 2,*7 248 495 
Salmon Creek, Sunbury Co. 1946 July 23 237 238 475 
Saint Charles, Kent Co. 46·38 65·00 19'*6 July 24 247 248 495 
Wayerton, Northumberland Co. 1946 July 24 494 496 990 
Burtt's Corner Road, York Co. 46·03 66·51 1948 July 19 500 500 1000 
Kingsley Road, York Co. 46·04 66·46 1948 July 19 750 750 1500 
Kingsle)' Road, Burtt's Corner, 

York Co. 46·03 66·50 19'*8 July 19 250 250 500 
Stone Ridge Hond, York Co. 46·06 66·58 1948 July 19 1750 1750 3500 
Royal Road, York Co. 46·04 66·43 19'*8 July 20 500 500 1000 

Quebec 
River Grosse Blanche, 

Chicoutimi Co. 19'*3 Aug. 5 150 150 300 
River Cap Chat, Gosp~ Co. 1943 Aug. 6 117 118 235 
Godbout River, Saguenay Co. 49·19 67·37 1943 Aug. 13 125 125 250 
Little Trinity, Sllguenay Co. 1943 Aug. 13 117 118 235 
Roux Tp., Bellechasse Co. 46·35 70·20 1943 Aug. 20 125 125 250 
Estcourt Reserve, Temiscouata Co. 1943 Aug. 26 90 91 181 
Radnor Tp., Champlain Co. 46·45 72-50 1943 Aug. 31 250 250 500 
Archambault Tp., Montcalm Co. 46·15 74·20 19'*3 Sept. 1 116 116 232 

147 



Lat. Long. Numbers 
Species and Locality 0 , 

Date ~ ~ Total 

Drino bohemica Mesn. (continlled) 
Quebec 

Chilton Tp., Montcalm Co. 46·15 74·05 1943 Sept. t 121 122 243 
Lac Pierre, Terrebonne Co. 1943 Sept. 1 121 121 242 
Barriere Mesy, Lake St. John Co. 1943 Sept. 2 25 125 150 
Cabano, Temiscouata Co. 47·41 68·54 1943 Sept. 2 200 200 400 
Garnier Tp., Lake St. John Co. 48·45 71·40 1943 Sept. 2 113 114 227 
Longis Tp., Matapedia Co. 1943 Sept. 2 83 83 166 
Peribonka River, Lake St. John Co. 1943 Sept. 2 416 416 832 
St. Honore de Temiscouata, 

Temiscouata Co. 47·42 69·09 1943 Sept. 2 125 125 250 
St. Urbain, Charlevoix Co. 47·04 70·33 1943 Sept. 2 53 250 303 
Woodbridge Tp., Kamournska Co. 47·30 69·45 1943 Sept. 2 100 100 200 
Gaspe Bay, Gaspe Co. 1943 Sept. 5 123 124 247 
La Gallette, Charlevoix Co. 1943 Sept. 9 121 122 243 
Hiver Escoumains, Saguenay Co. 1943 Sept. 9 122 123 245 
River Malbaie, Charlevoix Co. 1943 Sept. 9 120 121 241 
River Pinault, l\Iatane Co. 1943 Sept. 10 241 241 482 
I~i\'er Portneuf, Saguenay Co. 1943 Sept. 11 94 99 193 
York River, Gaspe Co. 1943 Sept. 11 122 123 245 
Laval Tp., Saguenay Co. 48·45 69·05 1943 Sept. 19 123 123 246 
Saint Mathieu, Champlain Co. 46·35 73-00 1943 Sept. 28 54 70 124 
Mckinae Tp., Champlain Co. 46·55 72-45 1944 Sept. 2 37 77 114 
Radnor Tp., Champlain Co. 46·45 72-50 1944 Sept. 2 30 63 93 
St. Mathieu Tp., Champlain Co. 1945 June 21 495 494 989 
Lac La Perche, Roberval Co. 1945 June 23 205 205 410 
Lac Brule, Roberval Co. 1945 June 27 264 240 504 
River Brule, Roberval Co. 1945 June 28 487 488 975 
Dudswell Tp., Wolfe Co. 45·35 71·40 1945 July 18 236 205 441 
Stoke Tp., Richmond Co. 45·35 71·50 1945 July 18 245 246 491 
Windsor Tp., Richmond Co. 45·40 7J.50 1945 July 18 744 744 1488 
Bouleau Creek, Champlain Co. 1945 July 28 729 730 1459 
~lalouin, Quebec Co. 1945 July 31 500 500 1000 
Pear Lake, Quebec Co. 1945 July 31 250 250 500 
Lake Edward, Quebec Co. 47-40 72-16 1945 July 31-Aug. 9 747 747 1494 
Boilleau Tp., Chicoutimi Co. 48·05 70·50 1945 Aug. 10 237 238 475 
St. Etienne, Chicoutimi Co. 48·11 69·53 1945 Aug. 10 484 484 968 
Batiscnn River, Portneuf Co. 1945 Aug. 16 487 488 975 
Lac Canard, Portneuf Co. 1945 Aug. 16 472 472 944 
Lake Manouan, Champlain Co. 1945 Aug. 21 250 250 500 
Albertville, Matapedia Co. 48·19 67·22 1945 Aug. 24 314 186 500 
Amqui, Matapedia Co. 48·28 67·26 1945 Aug. 24 250 250 500 
Boucher River, Saguenay Co. 1945 Aug. 24 225 226 451 
Lac au Saumon, Matapedia Co. 48·25 67·21 1945 Aug. 24 250 250 500 
Laliberte River, Saguenay Co. 1945 Aug. 24 228 229 457 
Laval Tp., Saguenay Co. 48·45 69·05 1945 Aug. 24 246 246 492 
Manicouagan River, Soguenay Co. 1945 Aug. 24 203 204 407 
Ste. Florence, Matapedia Co. 48·16 67·14 1945 Aug. 24 246 250 496 
Brule River, Montmorency Co. 1945 Aug. 29 250 250 500 
Lac St. Michel, Montmorency Co. 47·18 70·53 1945 Aug. 29 250 250 500 
Noel River, Montmorency Co. 1945 Aug. 29 250 250 500 
East Windigo River, Champlain Co. 1946 July 4 244 246 490 
River Pierriche, Champlain Co. 1946 July 4 737 742 1479 
Bouchette, Gatineau Co. 46·12 75·57 1946 July 15 250 250 500 
Green Lake, Pontiac Co. 46·29 76·17 1946 July 15 248 249 497 
Moncerf, Gatineau Co. 46·32 76·02 1946 July 15 250 250 500 
Maniwaki, Gatineau Co. 46·23 75·58 1946 July 18 250 250 500 
St. Cuthbert, Berthier Co. 46·09 73-13 1946 July 26 248 248 496 
St. Felix de Valois, Joliette Co. 46·10 73·25 1946 July 26 499 500 999 
Ste. Elizabeth, Joliette Co. 46·06 73·21 1946 July 26 247 247 494 
Windsor Mills, Richmond Co. 45·34 72-00 1946 Aug. 9 446 447 893 
St. Alexis des Monts, St. Maurice Co. 1946 Aug. 13 497 497 994-
Dorset Tp., Frontenac Co. 45·50 70·50 1946 Aug. 14 245 246 491 
Portage Lake, Beauce Co. 1946 Aug. 14 247 247 494 
Laval Tp., Saguenay Co. 48·45 69·05 1946 Aug. 21 996 997 1993 
Riviere aux Outardes, Saguenay Co. 1946 Aug. 22 717 719 1436 
Trout Brook, Matane Co. 1946 Aug. 27 247 248 495 
Manicouagan River, Saguenay Co. 1946 Aug. 22-Scpt. 5 942 944 1886 
Brandy Brook, Matane Co. 1946 Aug. 27 249 250 499 
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Species and Locality 
Drino bohemica Mesn. (continued) 

K 

Quebec 
Morin Tp., Terrebonne Co. 
Cap Chat, Gaspe Co. 
Bouchard Creek, Champlain Co. 
Popela River, Champlain Co. 
Manicouagan River, Saguenay Co. 
Lake Edward, Quebec Co. 
Oskelllneo River, Abitibi Co. 
Manicouagan River, Saguenay Co. 
Dudswell Tp., Wolfe Co. 
Wolfe Tp., Terrebonne Co. 
Provost Tp., Berthier Co. 
Shawinigan Tp., St. Muurice Co. 
l\latane, Matane Co. 
Laval Tp., Saguenay Co. 
Lake Cascade to L. Traverse, 

Saguenay Co. 
St. Ducat-St. Maurice, Gaspe Co. 
Lac des Isles, Saguenay Co. 
Lake Etroit, Saguenay Co. 
Caxton Tp., St. Maurice Co. 
Lake Prorond, Saguenay Co. 
River Pinault, Matane Co. 
Notre-Dame du Portagc, 

Riviere du Loup Co. 
Saint Andre, Kamourllskll Co. 
Ste. Patrice, Riviere du Loup Co. 
St. Alexandre, Kamouraska Co. 
Franquelin, Saguenay Co. 
Lake I{oberge, Champlain Co. 
Rh'er Grand Vallee, Gaspe Co. 
Riwr Portneuf, Saguenay Co. 
Lake Tour, Champlain Co. 
Godhout River, Saguenay Co. 
Trinity Bay, Saguenay Co. 
Myrand Tp., Abitibi Co. 
Lac David, Joliette Co. 
Arundel Tp., Argenteuil Co. 
John Bull Depot, Pontiac Co. 
L'Annonciation, Labelle Co. 
Lac Dumaine, Timiskaming Co. 
Van Bruyssel, Quebec Co. 
St. Charles, Bellechasse Co. 
St. Gervais, Bellechasse Co. 
Jonathan Brook, Bonaventure Co. 
Rowanton, Pontiac Co. 
Ostiboning Lake, Timiskaming Co. 
Lingwick Tp., Compton Co. 
Rh"er Blanche, Chicoutimi Co. 
Sept Lacs, Gaspe Co. 
River Pierriche, Champlain Co. 
Campbell Tp., Labelle Co. 
Paradis Tp., Abitibi Co. 
Rousseau Nord, Abitibi Co. 
St. Odile, Rimouski Co. 
St. Valentin, Rimouski Co. 
Valcartier Camp, Quebec Co. 
Nou\'elle River, Matapedia Co. 
Nouvelle River, Bonaventure Co. 
White Brook Road, Bonaventure Co. 
York River, Gaspe Co. 
Gasp!! Co. 
Jonathan Brook, Bonaventure Co. 
Devlin Tp., Timiskaming Co. 
Rowanton, Pontiac Co. 
Lake Chienne, St. Maurice Co. 

Ontario 
Bright's Grove, Lambton Co. 

Lat. 
o , 

46·00 
49·05 

49·05 
41·40 

45·35 
46·05 
46·35 

48·51 
48·45 

49·03 

46·30 

47-46 
47·38 
47·48 
47·41 
49·17 

49·19 
49·25 
48·25 
46·36 
46:00 
46·27 
46·24 
46·50 
47·51 
46·46 
46·43 

46·24 

45·35 

46·35 
49·15 

48·25 

46·56 

47·30 
46·24 
47·02 

43·02 

Long. 
o , 

74·10 
66·42 

68·20 
72-16 

71·40 
74·30 
73·50 

61·32 
69·05 

64·29 

73·00 

69·36 
69·42 
69·36 
69·37 
61·57 

61·37 
61·19 
75·00 
75·12 
74·35 
76·50 
74·52 
77-54 
72-10 
70·57 
70·54 

77-44 

71·20 

75·25 
79·10 

68·31 

71·28 

78·40 
77-44 
73·31 

82·17 
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Date 

1946 Aug. 28 
1946 Aug. 28-30 
1946 Sept. 4 
1946 Sept. 4 
1947 Aug. 17 
1947 Aug. 22 
1947 Aug. 22 
1947 Aug. 25 
1947 Aug. 27 
1947 Aug. 28 
1947 Aug. 29 
1947 Aug. 29 
1947 Aug. 30 
1947 Sept. 10 

1947 Sept. 13 
1947 Sept. 13 
1947 Sept. 15 
1947 Sept. 15 
1947 Sept. 16 
1947 Sept. 16 
1947 Sept. 18 

1948 July 7 
1948 July 7 
1948 July 7 
1948 July 8 
1948 July 9 
1948 Aug. 2 
1948 Aug. 3 
1948 Aug. 3 
1948 Aug. 5 
1948 Aug. 10 
1948 Aug. 10 
1948 Aug. 11 
1948 Aug. 12 
1948 Aug. 13 
1948 Aug. 18 
1948 Aug. 18 
1948 Aug. 18 
1948 Aug. 24 
1949 July 7 
1949 July 7 
1949 July 18 
1949 Jul)" 18 
1949 July 19 
1949 Aug. 12 
1949 Aug. 12 
1949 Aug. 12 
1949 Aug. 13 
1949 Aug. 17 
1949 Aug. 17 
1949 Aug. 17 
1949 Sept. 1 
1949 Sept. 1 
1949 Sept. 15 
1950 Aug. 16 
1950 Aug. 16 
1950 Sept. 7 
1950 Sept. 7 
1950 Sept. 14 
1950 Sept. 14 
1951 July 7 
1951 July 10 
1951 Aug. 22 

1942 June 4 

1000 
1250 
400 
400 

1248 
500 
500 
483 

245 
248 
500 
941 

242 
250 
210 
206 
999 
131 
245 

494 
992 
495 
494 
500 
250 
500 
500 
250 
248 
226 
250 
250 
248 
246 
250 
250 
250 
494 
495 
242 
210 
224 
250 
249 
247 
246 
223 
243 
244 
246 
432 
591 
123 
125 
250 
225 
110 
125 
420 
500 
95 

159 

Numbers 
~ 

1000 
1250 
400 
400 

1245 
500 
500 
484 
226 
250 
245 
249 
500 
942 

243 
250 
210 
206 
999 
131 
245 

498 
996 
496 
496 
500 
250 
500 
500 
250 
248 
227 
230 
250 
248 
246 
250 
250 
250 
497 
497 
243 
210 
225 
250 
249 
248 
246 
223 
244 
244 
245 
375 
595 
123 
125 
248 
225 
110 
125 
420 
500 
108 

94 

Total 

2000 
2500 
800 
800 

2493 
1000 
1000 
961 
226 
250 
490 
497 

1000 
1883 

485 
500 
420 
412 

1998 
262 
490 

992 
1988 

991 
990 

1000 
500 

1000 
1000 

500 
496 
453 
500 
500 
496 
492 
500 
500 
500 
991 
992 
485 
420 
449 
500 
498 
495 
492 
446 
487 
488 
491 
807 

1186 
246 
250 
498 
450 
220 
250 
840 

1000 
203 

253 



Species and Locality 
Drino bohen/iea Mesn. (eol/firlUed) 

Ontario 
Kemptville, Grenville Co. 
Bright's Grove, Lambton Co. 
Bowmanville, Durham Co. 
Actinolite, Hastings Co. 
Bright's Grove, Lambton Co. 
Chatterton, Hastings Co. 
Strathroy, Middlesex Co. 
Caman'on, Haliburton Co. 
Coboconk, Victoria Co. 
Dorset, Parry Sound Dist. 
Miner's Bay, Haliburton Co. 
Baysville, Parry Sound Dist. 
Chattertfln, Hastings Co. 
Norwood, Peterborough Co. 
'Yeslemekoon Lake, 

Lennox & Addington Co. 
Eugenia, Grey Co. 
Bright's Grove, Lambton Co. 
Balsam Lake, Victoria Co. 
Hall's Lake, Haliburton Co. 
Stonelcigh, Parry Sound Dist. 
Twelve Mile Lake, Lindsay Dist. 
Bond Lake, York Co. 
Gravenhurst, Parry Sound Dist. 
Orillill, Simcoe Co. 
Baysville, Parry Sound Dist. 
Colbome, Northumberland Co. 
Presqu'lIe, Northumberland Co. 
Presqu'lIe, Northumberland Co. 
Napance, Lennox & Addington Co. 
Belleville, Hastings Co. 
Bright's Grove, Lambton Co. 
Ottawa, Carleton Co. 
Outlet, Prince Edward Co. 
Barrie, Simcoe Co. 
Stroud, Simcoe Co. 
Camp Borden, Simcoe Co. 
Midhurst, Simcoe Co. 
Orr Lake, Simcoe Co. 
Lady Evelyn Lake, North Bay Dist. 
Chaffey's Locks, Leeds Co. 
Brechin, Ontario Co. 
Orr Lake, Simcoe Co. 
Chalk River, Renfrew Co. 
Onapinlt Lake, Sudbury Dist. 
Tweed, Hastings Co. 
Stittsville, Carleton Co. 
Petrolia, Lambton Co. 
Strathroy, Middlesex Co. 
Bright's Grove, Lambton Co. 
Wellington, Prinee Edward Co. 
Camp Borden, Simcoe Co. 
Guthrie, Simcoe Co. 
Orr Lake, Simcoe Co. 
\Ya\,erley, Simcoe Co. 
Rose Tp., Sault Ste. Marie Dist. 
Nagagami Lake, Kapuskasing Dist. 
Nagagamisis Lake, 

Kapuskasing Dist. 
Orr Luke, Simcoe Co. 
Sturgeon Lake, Simcoe Co. 
Vermilion Bay, Kenora Dist. 
Gloucester Tp., Carleton Co. 
Kemptville, Grenville Co. 
Sioux Lookout, Sioux Lookout Dist. 
Jasper 'fp., Chapleau Dist. 
Mozhabong Lake, Chapleau Dist. 

Lat. . , 

45·09 
43·02 
43·53 
44·33 
43-02 
44·16 
42·57 
45·03 
44·40 
45·15 
44·49 
45·09 
44·1/\ 
44·23 

44·59 
44·19 
43-02 
44·36 
45·17 
45·07 
45·02 
43-56 
44·56 
44·37 
45·09 
43·55 
44-00 
44·00 
44·15 
44·12 
43-02 
45·23 
43·54 
44·23 
44·19 
44·22 
44·26 
44·37 
47·23 

44·34 
44·37 
46·01 
46·55 
44·29 
45·25 
42·52 
42·57 
43-02 
43·58 
44·22 
44·29 
44·37 
44·40 
46·24 
49·25 

49·29 
""·37 

49·51 
45·23 
45·09 
50·12 
47·02 
46·55 

Long. 
o , 

75·59 
82·17 
78·41 
77-21 
82·17 
77-26 
81·39 
78·43 
78·49 
78·25 
78·47 
79·07 
77.1./\ 
77-59 

77-24 
80·31 
82·17 
78·54 
78·45 
79·15 
78·42 
79·29 
79·24 
79·25 
79·07 
77-51 
77-42 
77-42 
76·58 
77-24 
82·17 
75·15 
77-16 
79·42 
79·38 
79·54 
79·46 
79·48 
80·10 

79·11 
79-48 
77-31 
81·28 
77-18 
75·59 
82·10 
81·39 
82-17 
77-21 
79·54 
79·34 
79·48 
7949 
83·47 
85·00 

85·15 
79·48 

93.2j 
75·38 
75·39 
91·55 
82·02 
82·05 
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Date 

1943 June 10 
1944 June 6 
1944 Sept. 27 
1945 May 14 
1945 June 3-7 
1945 June 8 
1945 June 16-21 
1945 July 20 
1945 July 20 
1945 July 20 
1945 July 20 
1945 July 21 
1IJ45 July 24 
1945 July 24 

1945 Aug. 11 
1945 Sept. 8-10 
1946 June 20 
1946 June 28 
1946 June 29 
1946 June 29 
1946 June 29 
1946 July 13 
1946 July 13 
1946 July 13 
1946 July 14 
1946 Aug. 7 
1946 Aug. 7 
1946 Aug. 7 
1946 Aug. 13 
1946 Sept. 28 
1947 June 11-19 
1947 June 19 
1947 July 18 
1947 Aug. 7 
1947 Aug. 8 
1947 Aug. 16 
1947 Aug. 16 
1947 Aug. 19-28 
1947 Aug. 23-Sept. 3 
1947 Aug. 31 
1947 Sept. 3 
1947 Sept. 4 
1947 Sept. 5-6 
1947 Sept. 8-9 
1947 Sept. 18 
1947 Sept. 19 
1948 June 8 
1948 June 8 
1948 June 9 
1948 June 20-July 19 
1948 June 30 
1948 June 30 
1948 July 1 
1948 July 1 
1948 July 8 
1948 July 9 

1948 July 9 
1948 July 15 
1948 July 20 
1948 July 21 
1948 July 22 
1948 July 22 
1948 July 24 
1948 July 27 
1948 July 27 

66 
85 
23 
56 

373 
125 
328 
250 
250 
250 
300 
250 
294 
500 

750 
450 
236 
249 
250 
246 
246 
250 
250 
250 
250 
500 
247 
250 
250 
120 
938 
250 
250 
250 
491 
231 
242 
497 

1952 
250 
250 
250 
383 
477 
250 
250 
500 
250 
500 
450 
245 
242 
235 
472 

1459 
243 

240 
235 
245 
445 
250 
250 
488 
245 
243 

Numbers 
!f 

68 
80 
36 

136 
321 

72 
340 
250 
250 
250 
250 
250 
251 
495 

750 
450 
244 
250 
250 
245 
248 
250 
250 
250 
250 
500 
245 
250 
250 
140 
938 
250 
250 
250 
491 
231 
243 
498 

1970 
250 
250 
250 
384 
485 
250 
250 
500 
250 
500 
550 
246 
241 
236 
479 

1458 
238 

232 
236 
246 
445 
250 
250 
489 
243 
240 

Total 

134 
165 
59 

192 
694 
197 
668 
500 
500 
500 
550 
500 
545 
995 

1500 
900 
480 
499 
500 
491 
494 
500 
500 
500 
500 

1000 
492 
500 
500 
260 

1876 
500 
500 
500 
982 
462 
485 
995 

3922 
500 
500 
500 
767 
962 
500 
500 

1000 
500 

1000 
1000 
491 
483 
471 
951 

2917 
481 

472 
471 
491 
890 
500 
500 
977 
488 
483 



Species and Locality 
Drino bohemica Mesn. (continued) 

Ontario 
Lady Evelyn Lake, North Bay Dist. 
Lake Timagami, North Bay Dist. 
Wellington, Prince Edward Co. 
Hazeldean, Carleton Co. 
Lunenburg, Stormont Co. 
Medora Tp., Parry Sound Dist. 

Manitoba 
Sasaginnigak Lake 
Rennie 
Wbitemouth 
Riding Mtn. National Park 
Sandilands Forest Reserve 
Winnipeg 
Pine Ridge 

Saskatchewan 
Waskesiu, Prince Albert 

National Park 
MacDowall, Nisbet Forest Reserve 
Christopher Lake 

British Columbia 
Kwuna Point, 

Queen Charlotte Island 
\Vclcome Point, 

Queen Charlotte Island 

Drino spp. (Japan) 
New Brunswick 

Tay Road & Canaan River Road, 
York Co. 

Adam's Brook, Northumberland Co. 
English Settlement, York Co. 
McNamee, Northumberland Co. 
Young's Brook, York Co. 
Bald Mtn. Portage, 

Northumberland Co. 
Stanley, York Co. 
Kingsley Road, York Co. 
Astle's Crossing, York Co. 
Upper Durham, York Co. 

Quebec 
Parke Reserve, Kamouraska Co. 
Parke Reserve, Kamouraska Co. 
Lacroix Limits, l\Iatane Co. 
Bear Lake, Champlain Co. 
Cascapedia River, Matapedia Co. 
Patapedia River, Matapedia Co. 

Ontario 
Northbrook, 

Lennox & Addington Co. 

Ephialtes ruficollis (Grav.) 
Ontario 

Pine Crest, Weiland Co. 
Niagara Falls, Weiland Co. 
Kingsville, Essex Co. 
Kingsville, Essex Co. 
Elmira, \Vaterloo Co. 
Elmira, \Vaterloo Co. 
Elmira, \\'aterloo Co. 

Epilampsis laricinellae (Ratz.) 
Newfoundland 

Badger-Botwood Road, Gander Dist. 
Comer Brook, Humber Dist. 
Sandy Lake, Humber Dist. 
Millertown, Grand Falls Dist. 
Eel Brook, Grand Falls Dist. 

Lat. Long. 
o , 

47·23 80·10 
47·05 79·34 
43·58 77-21 
45·23 75·15 
45·04 74·59 
45·07 79·12 

51·38 95·39 
49·51 95·58 
49·57 95·58 
50·38 99·58 
49·55 96·22 
49-48 97·10 
50·02 95·51 

53·54 106·06 
53·03 106·03 
53·54 105·52 

53·13 132·00 

53·15 131·54 

47·19 
46·15 
46·31 
46·15 

47·12 
46·16 
46·04 
46·25 
46·08 

47·35 
47·35 

42·53 
43·08 
42·02 
42·02 
43·38 
43·38 
43·38 

49·05 
48·57 
49·23 
48·49 

66·31 
66·43 
66·16 
66·33 

66·20 
66·44 
66·46 
66·27 
66·34 

69·32 
69·32 

77-09 

79·13 
79·04 
82-46 
82·46 
80·32 
80·32 
80·32 

55·26 
57·56 
56·58 
56·32 
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Date 

1948 Sept. 7 
1948 Sept. 7 
1949 June 22 
1951 June 23 
1951 June 28 
1951 Aug. 10 

1946 June 25 
1946 June 29 
1946 July 1 
1946 July 2 
1946 July 11 
1946 July 12 
1946 Aug. 13 

1947 July 9 
1947 July 14-Aug. 17 
1951 July 28 

1946 July 31 

1946 July 31 

1936 Aug. 5 
1937 July 18 
1937 Aug. 4-10 
1937 Aug. 5 
1937 Aug. 6-27 

1937 Aug. 7 
1937 Aug. 7 
1937 Aug. 11 
1937 Aug. 14 
1938 July 20 

1936 July 23-Sept. 20 
1937 Aug. 5-Sept. 19 
1937 Aug. 13 
1937 Aug. 17 
1937 Aug. 20 
1937 

1937 Aug. 5 

1933 Jul)' 4-8 
1935 July 16-Aug. 16 
1942 Aug. 5 
1943 July 13-Aug. 6 
1955 July 5-Aug. 10 
1956 June 22-July 25 
1957 

1944 July 3 
1944 July 17 
1944 July 24 
1945 July 12 
1945 July 13 

250 
250 
250 
250 
485 
199 

466 
329 
302 
623 
267 
452 
480 

2075 
1732 
200 

43 
IS 

255 
300 
670 

188 
67 
72 
60 
48 

167 
247 

35 
88 
50 

83 

1289 
778 

5 
404 

1477 
386 

2000 
331 
236 

Numbers 
~ 

250 
250 
250 
250 
490 
176 

467 
230 
202 
423 
268 
453 
485 

2078 
1722 
250 

35 
15 

254 
300 
881 

188 
223 
73 
60 
50 

161 
414 

35 
88 
75 

83 

2576 
1103 

24 
835 

1872 
418 

2800 
479 
672 

Totll1 

500 
500 
500 
500 
975 
375 

933 
559 
504 

1046 
535 
905 
965 

4153 
3454 
450 

201 

314 

78 
30 

509 
600 

1551 

376 
290 
145 
120 
98 

328 
661 

70 
176 
125 

13 

166 

3865 
1881 

29 
1239 
3349 

804 
207 

4800 
810 
908 
844 
211 



Species and Locality 
Epilampsis [aricinellae (Ratz.) (continued) 

Newfoundland 
Jumpers Brook, Gander Dist. 
Neyles Brook, Gander Dist. 
Terra Nova, Bonavista S. Dist. 
Humber Dist. 
Shoal Harbour, Trinity Dist. 
Main Dam Road, Humber Dist. 
Harpoon R.R., Grand Falls Dist. 

. Placentia, Avalon Pen. Dist. 
Dadger-Botwood Rd., Gander Dist. 
Gander Dist., Mile 240 
Little Grand Lake Brook, 

St. George's Dist. 
Howley, Humber Dist. 
Millertown Jet., Grand Falls Dist. 
Peter's River, Gander Dist. 
Hawkes Bay, St. Barbe Dist. 
Sandy Stream, Humber Dist. 
\"hitboume, Avalon Pen. Dist. 
Holyrood, Avalon Pen. Dist. 
Witless Bay Line, Avalon Pen. Dist. 
Grand Lake, Humber Dist. 
Millertown Jet., Grand Falls Dist. 
Main Dam, Humber Dist. 
Deer Lake, Humber Dist. 
Southern Arm, St. Barbe Dist. 

Nova Scotia 
Mt. Uniacke, Hants Co. 
Central Onslow, Colchester Co. 
Upper Sackville, Halifax Co. 
Wyse Comer, Halifax Co. 
Sherbrooke, Guysboro Co. 

Prince Edward Island 
Alberry Plains, Kings Co. 
Mount Albion, Queens Co. 
Vernon River, Queens Co. 
Corran Ban, Queens Co. 
Dunbury, Queens Co. 
Miscouche River, Prince Co. 

New Brunswick 
Fredericton, York Co. 
Foster's Comer, Sunbury Co. 
Oak Bay, Charlotte Co. 
Fredericton, York Co. 
Never's Road, York Co. 
Banwell Road, York Co. 

Quebec 
Berthierville, Derthier Co. 
Pompe de Lanoraie, Berthier Co. 
Massiwipi Lake, Stanstead Co. 
Selby Lake, Missisquoi Co. 
St. Agapit, Lotbiniere Co. 
St. Felix de Valois, Joliette Co. 
Mileage 44, C.P.R., Megantic Co. 
Weedon, Wolfe Co. 

Ontario 
Millbridge, Hastings Co. 
Millbridge, Hastings Co. 
Kemptville, Grenville Co. 
Ottawa, Carleton Co. 
St. Williams, Norfolk Co. 
Angus, Simcoe Co. 
Angus, Simcoe Co. 
Franktown, Lanark Co. 
Maberly, Lanark Co. 
Port Elmsley, Lanark Co. 
Smith's Falls, Lanark Co. 

Lat. 

49·02 
49·04 
48·27 

48·12 
49·12 
48·45 
47·14 
49·05 
49·03 

48·37 
49·11 
49·01 
49·07 
50·37 
49·19 
47·26 
47·24 
47·16 
48·40 
49·01 
49·12 
49·11 
49·27 

44·54 
45·24 
44·48 
44·57 
45·09 

46·12 
46·13 
46·12 
46·17 
46·14 
46·25 

45·58 

45·13 
45·58 
45·51 
45·53 

46·05 
45·57 
45·11 

46·34 
46·10 

45-42 

44·42 
44·42 
45·09 
45·23 
42-40 
44·19 
44·19 
45·02 
45·31 
44·39 
44·54 

Long. 
o , 

55·25 
55·02 
54·21 

54·03 
57·20 
56·36 
53·58 
55·26 
55·00 

57·56 
57·08 
56·20 
55·24 
57·07 
57·10 
53·34 
53·08 
52·51 
58·05 
56·20 
57·20 
57·27 
57·54 

63-49 
63·17 
63·46 
63·18 
61·59 

62·50 
62·57 
62·50 
63·00 
63·03 
63·52 

66·38 

67·12 
66·38 
66·32 
66·47 

73-10 
73-14 
71·59 

71·26 
73·25 

71·28 

77-35 
77·35 
75·39 
75·15 
80·26 
79·54 
79·54 
76·04 
76·31 
76·09 
76·00 
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Date 

1945 July 13 
1945 July 13 
1945 July 13 
1945 July 16 
1945 July 20 
1946 July 29 
1946 July 3D-Aug. 1 
1946 Aug. 1 
1946 Aug. 2-3 
1946 Aug. 3 

1946 Aug. 5 
1946 Aug. 5-Sept. 9 
1946 Aug. 10 
1946 Aug. 10 
1946 Aug. 14 
1946 Sept. 10 
1947 May 24 
1947 May 3D-July :6 
1947 July 24 
1947 Aug. 2 
1947 Aug. 2 
1947 Aug. 16 
1947 Aug. 23 
1947 Sept. 6 

1944 July 8 
1945 July 12 
1945 July 20 
1945 July 25 
1946 Aug. 6 

1946 July 30 
1946 July 30 
1946 July 30 
1946 July 31 
1946 Aug. 1 
1946 Aug. 1 

1943 July 6 
1943 July 12 
1943 July 20 
1944 June 28 
1944 July 7 
1945 July 10 

1942 July 4-14 
1943 July 9-31 
1943 July 17 
1945 July 7 
1945 July 17 
1946 July 26 
1947 May 24 
1947 May 24 

1934 July 31 
1937 July 6-Aug. 20 
1938 Aug. 6-10 
1938 Aug. 13-24 
1939 Aug. 1-26 
1942 June 26 
1943 July 5 
1946 Aug. 6 
1946 Aug. 6 
1946 Aug. 6 
1946 Aug. 6 

1443 
45 

1003 
1314 
1730 
721 
209 

417 
2039 
857 
200 
542 
262 

1000 
1513 

535 
189 
267 
328 
983 

55 

2803 
444 

90 
142 
533 

1289 
1292 
1261 
640 

1370 
1013 

911 
315 
124 

3225 
1451 

714 

43 
755 
246 
532 
280 

1050 
540 
450 

681 
1486 
1734 
3592 

233 
785 
140 
154 
282 
188 

Numbers 
'i> 

4425 
880 

1502 
8148 
4892 
2854 
1400 

1400 
5276 
2811 
1367 
4266 
1078 
1000 
2009 
1229 
324 
315 
498 

1846 
430 

5470 
2510 
894 
990 

1448 

1958 
2342 
2167 
1079 
2220 
2239 

796 
577 
384 

3225 
2875 
1194 

226 
1495 
787 
521 

2083 
1318 
540 
450 

980 
7166 
6319 
5197 
280 
967 

1400 
1400 
1400 
1440 

Total 

422 
211 
844 

5868 
925 

2505 
9462 
6622 
3575 
1609 

1817 
7315 
3668 
1567 
4808 
1340 
2000 
3522 
1764 

513 
582 
826 

2829 
485 

8273 
2954 
984 

1132 
1981 

3247 
3634 
3428 
1719 
3590 
3252 

1707 
892 
508 

6450 
4326 
1908 

269 
2250 
1033 
1053 
2363 
2368 
1080 
900 

2264 
1661 
8652 
8053 
8789 

513 
1752 
1540 
1554 
1682 
1628 



Lat. I;onr· Numbers 
Species and Locality c , 

Date cS ¥ Total 
Eriplatys ard(>icollis (Wesm.) 

Alberta 
Banff National Park 1949 Aug. I 24 34 58 

Eupteromalus "idllians (Thorn.) 
Nova Scotia 

Amherst, Cumberland Co. 45·50 64·13 1933 Aug. 17 2500 
New Brunswick 

Moncton, \Vestmorland Co. 46·06 64·47 1932 Aug. 19-22 2592 
Sussex, Kings Co. 45·44 65·31 1933 Aug. 12 1945 
Moncton, \Vestmorland Co. 46·06 64·47 1933 Aug. 16-20 4200 

British Columbia 
Rosedale 49·11 121·48 1933 Aug. 23 1783 
Chilliwack 49·10 121·57 1933 Aug. 25 2500 
Boston Bar 49·53 121·26 1933 Aug. 26 30 
Seton & Anderson Lakes 50 122 1933 Aug. 26 2470 
Lillooet 50·42 121·56 1934 Aug. 16 4900 

Exe"terlls abruptorills (Thunb.) 
Nova Scotia 

Barney's River, Pictou Co. 45-+0 62·21 1936 Sept. 3 184 396 580 
\Varren, Cumberland Co. 45·52 64·06 1937 July 4 614 586 1200 
New Glasgow, Pictou Co. 45·36 62·30 1937 July 28 924 2076 3000 
Piedmont Valley, Pictou Co. 45·36 62·22 1937 Sept. 4 922 1255 2177 
Amherst, Cumberland Co. 45·50 64·13 1937 Sept. 6 845 1355 2200 
Point Pleasant Park, Halifax, 

Halifax Co. 44·37 63·35 1937 Sept. 13 98 1010 1108 
Pictou-Guysborough Co. 1937 Sept. 15 140 1315 1455 
Truemanville, Cumberland Co. 45·50 M·07 1938 July 15 652 2548 3200 
Avondale, Cumberland Co. 45·36 62·16 1938 July 16 740 2434 3174 
Truemanville, Cumberland Co. 45·50 64·07 1939 Aug. 23 2306 2294 4600 
Guysborough Co. 1939 Aug. 25 2380 2361 4741 
Musquodoboit, Halifax Co. 45·02 63·04 1939 Aug. 25 2370 2430 4800 
Sutherland Mtn. Road, Pictou Co. 45·27 . 62·26 1939 Aug. 25 2376 2377 4753 
Earltown, Colchester Co. 45·35 63·08 1939 Aug. 30 1569 2031 3600 

New Brunswick 
NashwlIak Road, York Co. 46·01 66·36 1935 July 19 14361 
Hanwell Road, York Co. 45·53 66·47 1935 July 19-Aug. 7 60657 
Killarney Road, York Co. 46·00 66·39 1935 July 19-Aug. 7 27844 
McDougall Brook, Restigouche Co. 47·48 67·44 1935 July 19-Aug. 7 4057 
Nashwaak Rh'er, York Co. 46·14 66·36 1935 Aug. 7 3218 3280 M98 
Young Brook, York Co. 46·15 66·33 1936 Aug. 14 1046 1047 2093 
Kedgewick Dist., Rcstigouche Co. 1936 Aug. 29 127 473 600 
Canaan River Road, Queens Co. 45·58 65-41 1936 Sept. 5 411 30 441 
Young Brook, York Co. 46·15 66·33 1937 June 29-Scpt. 18 11196 13461 24657 
Bett's Mill Brook, 

Northumberland Co. 46·28 66·12 1937 June 30 980 1021 2001 
Adam's Brook, Northumberland Co. 47·19 66·31 1937 July 18 680 680 1360 
Plaster Rock, Victoria Co. 46·55 67·24 1937 July 27 2984 M36 9420 
Salmon River, Kent Co. 46·20 65·36 1937 July 30 5442 6854 12296 
English Settlement, York Co. 46·15 66·43 1937 Aug. 4-13 12097 12043 24140 
l\'lcNamec, Northumberland Co. 46·31 66·16 1937 Aug. 5 956 10+4 2000 
Rolston's Lake, Victoria Co. 46·53 67·24 1937 Aug. 6 1600 1600 3200 
Bald Mtn. Portage, 

Northumberland Co. 47·12 66·20 1937 Aug. 7 700 700 1400 
Stanley, York Co. 46·16 66·44 
Tobique-Miramichi Hwy., 

1937 Aug. 7 4048 4177 8225 

Victoria Co. 46·54 67·20 1937 Aug. 9 8352 8671 17023 
Kingsley Road, York Co. 46·04 66·46 1937 Aug. 12-Sept. 18 14927 15919 30846 
Astles Crossing, York Co. 46·25 66·27 1937 Aug. 14 4603 4997 9600 
Greer, St. John Co. 45·25 65·33 1937 Aug. 18 1603 1747 3350 
Little Wapske, Victoria Co. 46·55 67·17 1937 Aug. 25 3168 3232 6400 
McGraw Brook, 

Northumberland Co. 46·49 66·07 1937 Aug. 25 1985 4415 6400 
Indian Falls, Northumberland Co. 47·23 66·17 1937 Sept. 4 1436 15M 3000 
Black's Brook, 

Northumberland Co. 46·39 65-46 1937 Sept. 8 859 1325 2184 
Sackville, Westmorland Co. 45·54 64·23 1937 Sept. 8 858 1342 2200 
Vaughan Creek Road, St. John Co. 45·22 65·33 1937 Sept. 9 817 1383 2200 
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Lat. Lon". Numbers 
Species and Locality 

o , Date ~ 'i' Total 

Exenterus abruptor;us (Thunb.) (cot/tit/lied) 
New Brunswick 

Tabusintac Ri\'er, 
Northumberland Co. 1937 Sept. 10 684 1236 1920 

Little River, Victoria Co. 47·12 67·36 1937 Sept 19 1253 2109 3362 
Penniac, York Co. 46·03 66·35 1938 June 24-Aug. 11 7151 8179 15330 
Acadian For. Expt. Sta., 

Sunbury Co. 46·00 66·22 1938 June 24-Sept. 23 787 409 1196 
Royal Road, York Co. 46·04 66·43 1938 June 25 2731 2869 5600 
Millstream, Kings Co. 45·46 65·36 1938 June 28 2400 2530 4930 
Kingsley Road, York Co. 46·04 66·46 1938 June 28-July 8 10061 10887 20948 
Millville, York Co. 46·07 67·13 1938 June 29 5976 6424 12400 
Durham Road, York Co. 46·10 66·36 1938 June 30 5862 6138 12000 
English Settlement, York Co. 46·15 66·43 1938 July 3 4133 4688 8821 
South Tay Road, York Co. 46·11 66·48 1938 July 3 3174 2510 5684 
Nashwaaksis River, York Co. 46·04 66·46 1938 July 8-9 4214 4856 9070 
Upper Durham, York Co. 46·08 66·34 1938 July 20 3377 13221 16598 
Zionville, York Co. 46·]4 66·30 1938 Aug. 12 2671 3689 6360 
Kedgewick River, Restigouche Co. 47·44 67-39 1938 Aug. 16 1740 2650 4390 
North Tay Road, York Co. 46·14 66·53 1938 Aug. 19 47 136 183 
Douglas Harbour, Queens Co. 45·56 66·07 1938 Sept. 16 672 328 1000 
Hamton Comers, York Co. 46·06 66·45 1939 June 27 5561 3735 9296 
Dunbar Creek, York Co. 46·07 66·46 1939 June 27-30 9230 7249 16479 
Narrows, Queens Co. 45·48 65·56 1939 June 29 3120 2757 5877 
Sussex, Kings Co. 45·34 65·31 1939 June 29 3602 2331 5933 
McLeod Road, York Co. 46·0\ 66·40 1939 June 30 6850 5150 12000 
Estes Bridge, York Co. 46·02 66·42 1939 July 6 15048 12042 27090 
McAlpine'S Wharf, Queens Co. 45·44 66·06 1939 Aug. 4-Sept. 7 4879 3311 8190 
Cains River Road, 

Northumberland Co. 46·36 65·46 1939 Aug. 17 2068 2725 4793 
Meadow Brook, 

Northumberland Co. 46·35 65·39 1939 Aug. 17 1564 2022 3586 
Johnson Parish, Queens Co. 45·50 65·50 1939 Aug. 18 2409 3715 6124 
California Lake, Victoria Co. 47·26 66·10 1939 Aug. 19 3005 3395 6400 
Keenan Hill, \Vestmorland Co. 46·04 65·12 1940 June 28 1020 980 2000 
Mechanics Settlement, Kings Co. 45·45 65·12 1940 June 28 2746 2843 5589 
Castaway, Queens Co. 46·17 65·43 1940 July 1 2989 2991 5980 
Doaktown, Northumberland Co. 46·34 66·07 1940 July 5 2774 2826 5600 
Millbrook, Queens Co. 46·17 65·43 1940 Jl4ly 5 3150 3250 6400 

Quebec 
Parke Reserve, Kamouraska Co. 47·35 69·32 1935 July 26-Sept. 13 41803 
Phipp's Cottage, Bona\'enture Co. 1935 Aug. 2 6505 
Douval Property, Gaspe Co. 1935 Aug. 5 8203 
Trout & Bonjour mvers, Matane Co. 1935 Aug. 13 1526 
Causapscal Lake Region, 

Matapedia Co. 1935 Aug. 14 6815 
Montmagny, Montmagny Co. 46·59 70·33 1935 Aug. 16 1420 
Patapedia River, Matapedia Co. 1935 Aug. 16 968 
Ste. Philomene, Chlltelluguay Co. 45·18 73-45 1935 Aug. 21 205 

and St. Norbert, Berthier Co. 46·08 73·17 
St. Simeon, Charlevoix Co. 47·50 69·53 1935 Aug. 22 958 
Lac de Francois, Terrebonne Co. 1935 Sept. 5 59 
Lake Matapedia, Matapedia Co. 1935 Sept. 5 6 
Parke Reserve, Kamouraska Co. 47·35 69·32 1936 Aug. 12-Sept 13 2926 3734 6660 
Causapscal Lake Region, 

Matapedia Co. 1936 Aug. 14-25 1243 1794 3037 
Lake Matapedia, Matapedia Co. 1936 Aug. 17 3240 3343 6583 
Ouimet Tp., Rimouski Co. 48·20 68·10 1936 Aug. 17 4928 4928 9856 
Cap Chat, Gaspe Co. 49·05 66·42 1936 Aug. 19 1980 3903 5883 
Saint John River, Gaspe Co. 1936 Aug. 20 96 2504 2600 
Windsor Mills, Richmond Co. 45·34 72-00 1936 Aug. 20 218 1746 1964 
Indian Portage, Temiskaming Co. 47·0\ 79·20 1936 Aug. 23 1059 1308 2367 
East Horton Lake, Temiscouata Co. 1936 Aug. 25 126 284 410 
St. Come, Joliette Co. 46·17 73-46 1936 Aug. 28 1~0 626 796 
Shipshaw River, Chicoutimi Co. 1936 Sept. 3 330 435 765 
Lake Metis Seigneury, 

Rimouski Co. 1936 16923 
Trout & Bonjour Rivers, Matane Co. 1936 14751 
Lac au Saumon, Matapedia Co. 48·25 67·21 1937 July 20 1720 2212 3932 
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Lat. ~n!t. Numbers 
Species and Locality Date <! <f Total 

Exenterus abruptorills (Thunb.) (continued) 
Quebec 

Parke Reserve, Kamouraska Co. 47·35 69·32 1937 July 24-Sept. 9 5569 6113 11682 
Patllpedia River, Matapedia Co. 1937 July 28 4123 
Amqui, Matapedia Co. 48·28 67·26 1937 July 29 3197 3864 7061 
Causapscal Lake Region, 

Matapedia Co. 1937 July 29 2536 3585 6121 
Val Brilliant, Matapedia Co. 48·32 63·H 1937 July 29 1777 3290 5067 
Morrison Sta., Terrebonne Co. 46·07 74·31 1937 July 30 1311 1714 3025 
Batiscan River, Champlain Co. 1937 July 31 1346 1366 2712 
McCormick Brook, Matapedia Co. 1937 July 31 2251 2139 4390 
Chandler, Gaspe Co. 48·21 64·41 1937 Aug. 3 4765 4611 9376 
Hay Lake, Gaspe Co. 1937 Aug. 11 794 1131 1925 
Nouvelle River, Bonaventure Co. 1937 Aug. 11 3140 3260 6400 
Lacroix Limits, Bonaventure Co. 1937 Aug. 13-25 3110 4056 7166 
Ste. Emelie, Joliette Co. 46·20 73·39 1937 Aug. 14 1750 1834 3584-
St. Gabriel, Berthicr Co. 46·18 73·23 1937 Aug. 14 1412 1369 2781 
St. Michael des Saints, Berthier Co. 46·40 73-55 1937 Aug. 14 1639 1883 3522 
Hammermill Property, Matane Co. 1937 Aug. 15 3123 3253 6376 
Ouimet Tp., Rimouski Co. 48·20 68·10 1937 Aug. 15 668 987 1655 
Bear Lake, Champlain Co. 1937 Aug. 17 3089 2749 5838 
Gmnd Trinity, Saguenay Co. 1937 Aug. 17 3930 4306 8236 
Boily Creek, Pontiac Co. 1937 Aug. 18 1162 1443 2605 
Little Bostonnais River, Quebec Co. 1937 Aug. 19 1370 1624- 2994 
Lake Matapedia, Matapedia Co. 1937 Aug. 19-25 1959 3030 4989 
Cascapedia River, Bonaventure Co. 1937 Aug. 20 5010 4949 9959 
Otter Creek, Pontiac Co. 1937 Aug. 20 1551 1593 3144-
Cap Chat, Gaspe Co. 49·05 66·42 1937 Aug. 21 1319 1845 3164 
Caussette River, Matane Co. 1937 Aug. 21 2721 3518 6239 
Madeleine River, Gaspe Co. 1937 Aug. 21 4531 5229 9670 
Duhe River, Saguenay Co. 1937 Aug. 22 1087 1825 2912 
Pentt.>cost River, Saguenay Co. 1937 Aug. 23 2708 3302 6010 
Clinton, Frontenac Co. 45·25 70·52 1937 Aug. 25 693 1466 2159 
Nomnda, Timiskaming Co. 48·15 79·01 1937 Aug. 26-28 635 1487 2122 
Dionne Tp., L'Islet Co. 47·00 69·45 1937 Aug. 27 624 1576 2200 
Inverness Tp., Megantic Co. 46·15 71-35 1937 Sept. 2 464 730 1194 
l\Ianicouagan Falls, Saguenay Co. 49·12 68·20 1937 Sept. 2 956 1424 231m 
Mistigougeche Hiver, Rimouski Co. 1937 Sept. 2 1181 1768 2949 
Forestville, Charlevoix Co. 48·45 69·06 1937 Sept. 3 1390 1941 3331 
Toulnustouc River, Saguenay Co. 1937 Sept. 3 689 1110 1799 
Joannes Tp., Timiskaming Co. 48·10 78·45 1937 Sept. 4 872 1267 2139 
Bersimis River, Saguenay Co. 1937 Sept. 5 878 1403 2281 
Lingwick, Compton Co. 1937 Sept. 9 847 1311 2158 
Newport, Compton Co. 48·16 64·45 1937 Sept. 9 787 1285 2072 
Riviere a Pierre, Portneuf Co. 46·59 72-11 1937 Sept. 9 926 1258 2184 
Lac Genest, Portneuf Co. 1937 Sept. 10 868 1314 2182 
Lac Nicolet, Wolfe Co. 1937 Sept 10 774- 1099 1873 
Pentecost, Saguenay Co. 49·47 67·10 1937 Sept. 10 835 1365 2200 
Ursule Creek, Charlevoix Co. 1937 Sept. 11 470 1321 1791 
East Lake Siding, L'Islet Co. 47·20 69·41 1937 Sept. 16 14 206 220 
St. Hoch des Aulnaies, L'Islet Co. 47·18 70·10 1938 June 26-July 5 8202 8859 17061 
Bousquet Tp., Abitibi Co. 48·10 78·30 1938 July 16 742 2385 3127 
Joannes Tp., Timiskaming Co. 48·10 78·45 1938 July 16 682 2453 3135 
Lacroix Limits, Bonaventure Co. 1938 July 23 2913 6687 9600 
Nicholns Rioux Seigneury, 

Himouski Co. 1938 July 25 1542 4858 6400 
Causapscal River, Matapedia Co. 1938 July 27 1394- 4265 5659 
Squateck Road, Temiscouata Co. 1938 Aug. 16 1665 2869 4534 
La Tuque, Champlain Co. 47·27 72-47 1939 July 13 2393 949 3342 
Matawin Tp., Champlain Co. 47·00 73·10 1939 July 13 1902 785 2687 
Parke Heserve, Kamoumska Co. 47·35 69·32 1939 July 22 5 23 28 
Duquesne Tp., Himouski Co. 48·15 68·30 1939 Aug. 10-11 5608 5972 11580 
Gayhurst Tp., Frontenac Co. 45·45 70·50 1939 Aug. 14 2369 3540 5909 
l\'iarston Tp., Frontenac Co. 45·30 71·()() 1939 Aug. 14 2153 3506 5659 
Dubuisson Tp., Abitibi Co. 48·05 77-50 1939 Aug. 16 2495 3632 6127 
St. Faustin, Terrebonne Co. 46·07 74·29 1939 Aug. 17 2416 3641 6057 
Nominique, Labelle Co. 46·23 75·02 1939 Aug. 17 2190 3672 5862 
Lac Plantin, Anticosti Island 49·53 64·23 1939 Aug. 25 2233 2165 4398 
Lac Whitehead, Anticosti Island 1939 Aug. 25 2302 2334 4636 
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Lat. Long. Numbers 
Species and Locality o , Date c$ ~ Tota 

llxenterrts abruptorius (Thunb.) (continued) 
Quebec 

Kipawa Lake, Timiskaming Co. 1940 July 4-8 6817 5780 12597 
Stadacona, Quebec Co. 47·23 72-14 1940 July 10 3669 1912 5581 
Ste. Marguerite, Terrebonne Co. 46·02 74·03 1940 July 13 2545 3227 5772 
Duquesne Tp., nimouski Co. 48·15 60·30 1940 July 20-21 3469 1531 5000 
Seigneury Batiscan, Champlain Co. 1940 Aug. 9 2297 2300 4597 
Radnor Tp., Champlain Co. 46·45 72-S0 1940 Sept. 5 150 28 178 
Lac Long, Champlain Co. 47·07 74·02 1945 July 27 105 241 346 
Lac Edward, Quebec Co. 47-40 72-16 1945 July 31 19 20 39 
Lac Manouan, Champlain Co. 47·35 74·05 1945 Aug. 21 13 47 60 

Ontario 
New Liskeard, Swastika Dist. 47·31 79·42 1936 Sept. 1 300 500 800 
Timagami, North Day Di!!t. 47·05 79·34 1936 Sept. 10 186 214 400 
Northbrook, 

Lennox & Addington Co. 44·36 77010 1937 Aug. 5 120 180 300 
Englehart, Swastika Dist. 47-49 79·53 1937 Aug. 21-Sept. 4 2384 3376 5760 
Latchford, North Bay Dist. 47·18 79·49 1937 Sept. 2 534 946 1480 
Timagami, North Bay Dist. 47·05 79·34 1937 Sept. 2 1318 2333 3651 
New Liskeard, Swastika Dist. 47·31 79·42 1937 Sept. 2-11 1446 2954 4400 
Swastika, Swastika Dist. 48·07 80·07 1937 Sept. 3 805 1365 2170 
Lady Evelyn Lake, North Bay Dist. 47·23 80·10 1937 Sept. 11 674 1234 1908 
Mowat's Landing, North Bay Dist. 47·28 79·59 1938 July 5 1472 1659 3131 
New Liskeard, Swastika Dist. 47·31 79·42 1938 July 6 2731 3385 6116 
Oak nidge, York Co. 43-57 79·25 1938 July 7 1542 1658 3200 
Angus, Simcoe Co. 44·19 79·54 1938 July 8 1526 1674 3200 
Midhurst, Simcoe Co. 44·26 79·46 1938 July 9 1523 1677 3200 
Orr Lake, Simcoe Co. 44·37 69·48 1938 July 9 1579 1621 3200 
Brechin, Ontado Co. 44·34 79·11 1938 July 13 1276 1924 3200 
Uxbridge, Ontario Co. 44·12 79·13 1938 July 13 1212 1988 3200 
Belleville, Hastings Co. 44·12 77024 1938 July 25 76 124 200 
Timiskaming, North Bay Dist. 46·43 79·13 1938 Sept. 9 250 245 495 
Camp Borden, Simcoe Co. 44·22 79·54 1939 June 20-Aug. 4 6842 4758 11600 
Midhurst, Simcoe Co. 44·26 79·46 1939 June 20-Aug. 4 6500 5477 11977 
Orr Lake, Simcoe Co. 44·37 69·48 1939 June 20-Aug. 18 12452 11021 23473 
Angus, Simcoe Co. 44·19 79·54 1939 July 7 3067 2890 5957 
New Liskeard, Swastika Dist. 47·31 79·42 1939 July 7 3499 2414 5913 
Eskwanonwatin, Port Arthur Disl. 49·11 88·38 1939 Aug. 15 1520 2680 4200 
Hawk Lake, Fort Frances Dist. 49·49 94·00 1939 Aug. 15 150 250 400 
Ignace, Kenora Dist. 49·26 91·40 1939 Aug. 15 150 250 400 
Schreiber, Geraldton Dist. 48·48 87·15 1939 Aug. 15 751 649 1400 
Spencerville, Grenville Co. 44·51 75·33 1939 Aug. 15 2668 3732 6400 
Glenross, Hastings Co. 44·16 77033 1939 Aug. 26 2454 2455 4909 
Mono, Dufferin Co. 44·04 80·05 1939 Aug. 26 1868 2932 4800 
Orangeville, Peel Co. 43·55 80·05 1939 Aug. 26 1871 2820 4691 
l'.Iidhurst, Simcoe Co. 44·26 79·46 1940 June 29 1727 1865 3592 
'Vindsor, Essex Co. 42·19 83·06 1940 Aug. 21 2602 873 3475 
Biscotasing, Chapleau Dist. 47·18 82·07 1941 Aug. 3 270 244 514 
Orr Lake, Simcoe Co. 44·37 79·48 1941 Aug. 28 16 16 
Bdght's Grove, Lambton Co. 4J.02 82·17 1942 June 4 232 225 457 
Niagara Falls, Weiland Co. 4J.08 79·04 1942 July 28 147 131 278 
Bdgden, Lambton Co. 42·49 82·19 1943 June 9-17 412 . 215 627 
Bright's Grove, Lambton Co. 4J.02 82-17 1943 June 9-17 630 325 965 
Bright's Grove, Lambton Co. 4J.02 82·17 1944 June 3-16 2261 1302 3563 
Chatterton, Hastings Co. 44·16 77026 1944 June 13 116 41 157 
Bright's Grove, Lumbton Co. 4J.02 82·17 1945 June 3-7 726 237 963 
Stmthroy, Middlesex Co. 42·57 81·39 1945 June 16 33 30 63 
Bdght's Grove, Lambton Co. 43·02 82·17 1946 June 17 355 271 626 
Bright's Grove, Lambton Co. 4J.02 82·17 1947 June 17 1080 535 1615 
Oil Springs, Lambton Co. 42·47 82·08 1948 June 16 220 200 420 
Bdght's Grove, Lumbton Co. 43·02 82·17 1948 June 16-23 693 560 1253 
Delaware, Middlesex Co. 42·34 81·26 1949 June 11 60 64 124 

• ExenteTlls adspersus complex 
Nova Scotia 

Barnev's River, Pictou Co. 45·40 62·21 1936 Sept. 3 67 92 159 
\Varren, Cumberland Co. 45·52 64·06 1937 July 4 84 117 201 

-Liberations under this name were later found to be a mixture of several species of Exenterus. See text for details. 

156 

..---. 
r 



Species and Locality 
Exenterus adspersllS complex (continued) 

Nova Scotia 
Point Pleasant Park, Halifax, 

Halifax Co. 
Truemanville, Cumberland Co. 

New Brunswick 
Hanwell Road, York Co. 
McNamee, Northumberland Co. 
Killarney Road, York Co. 
Tay Road, York Co. 
Kedgewiek Dist., Restigouche Co. 
Canaan River Road, Queens Co. 
Young Brook, York Co. 
Young Brook, York Co. 
Adam's Brook, Northumberland Co. 
Kingsley Road, York Co. 
Fredericton, York Co. 
Astles Crossing, York Co. 

-Acadian For. Expt. Sta., 
Sunbury Co. 

Acadian For. Expt. Sta., 
Sunbury Co. 

North Tay Road, York Co. 
-Sussex, Kings Co. 
-Dunbar Creek, York Co. 
Millsville, York Co. 

Quebec 
Kelly's Camp, Bonaventure Co. 
Causapscal Lake, Matapedia Co. 
Montmagny, Montmagny Co. 
Parke Reserve, Kamouraska Co. 
Indian Portage, Timiskaming Co. 
St. Come, Joliette Co. 
Shipshaw River, Chicoutimi Co. 
Parke Reserve, Kamouraska Co. 
Cascapedia River, Matapedia Co. 
Matapedia Lake Seigneury, 

Matapedia Co. 
St. Roch, L'Islet Co. 
Patapedia River, Matapedia Co. 

Ontario 
Timagami, North Bay Dist. 
Swastika, Swastika Dist. 
New Liskeard, Swastika Dist. 
Timiskaming, North Bay Dist. 

-Camp Borden, Simcoe Co. 

Exenterus amictorius (Pam:.) 
Newfoundland 

Harpoon R.R., Grand Falls Dist. 
Little Hbr., Humber Dist. 
Little Rapids Farm, Humber Dist. 
Lower Humber River, Humber Dist. 
Bonne Bay Road., Humber Dist. 
Sandy Lake, Humber Dist. 
Lower Humber River, Humber Dist. 
South Brook, Humber Dist. 
Little Rapids Farm, Humber Dist. 
Lady Slipper Road, Humber Dist. 
Hawke's Bay, St. Barbe Dist. 
South Branch, St. George's Dist. 
Pynn's Brook, Humber Dist. 
Chouse Brook, White Bay Dist. 
Adies Pond, White Bay Dist. 
\\'est Pond, Green Bay Dist. 

Nova Scotia 
Blue Mtn., Pictou Co. 

Lat. 

44·37 
45·50 

45·53 
46·31 
46·00 

45·58 
46·15 
46·15 
47·19 
46·04 
45·52 
46·25 

46·00 

46·00 
46·14 
45·34 
46·07 
46·07 

48·45 

46·58 
47·35 
47·01 
46·17 

47·35 

47·18 

47·05 
48·07 
47·31 
46·43 
44·22 

48·45 
49·09 
48·59 

49·17 
49·23 

49·01 
48·59 
48·52 
50·37 

49·05 
49·37 
49·25 
49·24 

45·29 

Long. 
o , 

63·35 
64·07 

66·47 
66·16 
66·39 

65·41 
66·33 
66·33 
66·31 
66·46 
66·42 
66·27 

66·22 

66·22 
66·55 
65·31 
66·40 
67·13 

66·11 

70·33 
69·32 
79·20 
73-46 

69·32 

70·10 

79·34 
80·07 
79·42 
79·13 
79·54 

56·36 
57·28 
57·43 

57·30 
56·58 

57·36 
57-43 
57·51 
57·07 

57·32 
56·46 
57·18 
56·13 

62·26 

Date 

1937 Sept. 12 
1939 Aug. 23 

1934 Sept. 15 
1934 Sept. 15 
1935 July 19 
1936 Aug. 5 
1936 Aug. 29 
1936 Sept. 15 
1936 Sept. 15 
1937 June 25-Aug. 26 
1937 July 18 
1937 Aug. tt-Sept. 4 
1937 Aug. 13 
1937 Aug. 14 

1938 June 24-29 

1938 Aug. 30 
1938 Sept. 7 
1939 June 9 
1939 June 27-30 
1939 Aug. 16 

1933 Aug. I-Sept. 2 
1934 Aug. 1 
1934 
1934 
1936 Aug. 23 
1936 Aug. 28 
1936 Sept. 3 
1937 Aug. 5-17 
1937 Aug. 20 

1937 Aug. 25 
1937 Aug. 25 
1937 

1936 Aug. 10 
1937 Aug. 20 
1938 July 6 
1938 Sept. 9 
1939 Junc 20-July 7 

1943 July 31 
1943 July 31 
1943 July 31 
1943 July 31 
1943 Aug. 12 
1943 Aug. 12 
1944 Aug. 7 
1944 Aug. 21 
1944 Aug. 21-Sept. 4 
1946 July 28 
1946 Aug. 14 
1946 Aug. 19 
1946 Sept. 2 
1946 Sept. 10 
1947 Aug. 23 
1947 Sept. 4 

1942 Jul)' 8 
-Material for release obtaincd from reCO\'cf)' collcctions. 

157 

5 
19 

241 
64 
12 

132 
687 

6 
102 

31 
65 

278 

218 
24 

296 
164 
43 

10 
45 
65 

252 
75 

16 
252 

38 
100 
23 
56 

121 

140 
24 
25 
25 

120 
119 
234 
112 
166 
197 
410 
262 
129 
28 

109 
40 

37 

Numbcrs 
'Il 

22 
38 

250 
103 

53 
303 

1076 
55 

281 
31 
65 

301 

722 
68 

300 
240 

43 

90 
28 
89 

268 
75 

75 
268 

148 
100 
30 
70 

330 

246 
124 
125 
125 
125 
125 
tt4 
tt3 
186 
147 
161 
403 
109 
59 

124 
40 

37 

Total 

27 
57 

237 
445 
200 
491 
167 
65 

435 
1763 

61 
383 
62 

130 

579 

940 
92 

596 
404 

86 

142 
to 
88 

634 
100 
73 

154 
520 
150 

91 
520 
387 

186 
200 

53 
126 
451 

386 
148 
150 
150 
245 
244 
348 
225 
352 
344 
571 
665 
238 
87 

233 
80 

74 



Species and Locality 
Exenterus amictoTius (Panz.) (continued) 

Nova Scotia 
Shennan Brook, Pictou Co. 
Liverpool-Caledonia Hwy., 

Queens Co. 
Elderbank, Halifax Co. 
Spring Hi1l Jet., Pictou Co. 
Soldier Lake, Halifax Co. 
Hubbard River, Halifax Co. 
Birch Cove, Halifax Co. 

Prince Edward Island 
Richmond, Prince Co. 
Beaton's Bridge, Prince Co. 

New Brunswick 
Kingston Parish, Kings Co. 
Keenan Hi1l, Westmorland Co. 
Mechanics Settlement, Albert Co. 
Castaway, Queens Co. 
Doaktown, Northumberland Co. 
Mile 14 Camp, Restigouche Co. 
McDougall Brook, Restigouche Co. 
Summit Depot, Madawaska Co. 
New Ireland, Albert Co. 
Fredericton, York Co. 
Loch Lomond, St. John Co. 
Lepreau, St. John Co. 
Knowlesville, Carleton Co. 
Boiestown, Northumberland Co. 
Plaster Rock Road, Victoria Co. 
Charlo Portage, Restigouche Co. 
Canaan River, Queens Co. 
Middle River, Restigouche Co. 
New Scotland, Westmorland Co. 
Harcourt, Kent Co. 
Coverdale, Albert Co. 
Shepody Road, Kings Co. 
Elgin, Albert Co. 
Millstream, Northumberland Co. 
St. John-Mespec Road, 

St. John Co. 
Steeve's Siding, Kent Co. 
Archibald Settlement, 

Restigouche Co. 
Bass River, Kent Co. 
Biggar Ridge, Carleton Co. 
Little Clearwater, Carleton Co. 
Sunny Corners, Northumberland Co. 
Loch Lomond, St. John Co. 
Johnson's Settlement, Charlotte Co. 
McMinn's, Charlotte Co. 
Mamozekel River, 

Northumberland Co. 
McLaughlin Road, Kent Co. 
Grand Lake, York Co. 
Salmon Harbour, Queens Co. 

Quebec 
Creek Fou, Champlain Co. 
Stadacona, Quebec Co. 
Ste. Marguerite, Terrebonne Co. 
Duquesne Tp., Rimouski Co. 
Chilton Tp., Montcalm Co. 
Seigneury Batiscan, Champlain Co. 
Bonaventure Island, Gasp~ Co. 
Riviere des Anglais, Saguenay Co. 
Grand'Mere, Champlain Co. 
Lac Charles, Laurentide Park 
Palette, Saguenay Co. 
La Trenche Road, Champlain Co. 
Lac au Fain, Chicoutimi Co. 

Lat. 

44·57 
45·41 
44·48 
44·38 
44·40 

46·30 

45·30 
46·04 
45·45 
46·17 
46·34 

47·48 

45·58 

45·10 

46·27 
46·55 

45·58 

46·28 
46·01 

45·48 
45-46 

46·33 

47·23 
46·02 
48·15 
46·15 

49·17 
46·37 

48·26 

Long. 
o , 

63·14 
64·07 
63·35 
45·04 
63·38 

63·59 

65·58 
65·12 
65·12 
65·43 
66·07 

67·44 

66·38 

66·28 

66·25 
67·24 

65·41 

65·15 
64·58 

65·08 
65·36 

65·07 

72-14 
74·03 
68·30 
74·05 

68·09 
72·42 

69·41 

158 

Date 

1942 July 8 

1942 Sept. 22 
1943 July 14 
1943 July 22 
1944 July 15 
1945 July 10 
1945 July 28 

1944 July 1 
1944 July 19 

1940 June 24 
1940 June 28 
1940 June 29 
1940 July 1 
1940 July 5 
1940 Aug. 12 
1940 Aug. 14 
1940 Aug. 30 
1941 July 23-Aug. 19 
1941 Sept. 23 
1942 July 2 
1942 July 15 
1942 July 16 
1942 July 23 
1942 July 27 
1942 Aug. 3 
1942 Aug. 17 
1942 Aug. 24 
1942 Sept. 2 
1942 Sept. 25 
1943 July 14 
1943 July 14 
1943 July 16 
1943 July 17 

1943 July 19 
1943 July 24 

1943 July 28 
1943 Aug. 25 
1943 Aug. 26 
1943 Aug. 26 
1943 Sept. 9 
1943 Sept. 18 
1944 July 7 
1944 July 7 

1944 July 26 
1944 Aug. 5 
1948 Aug. 11 
1948 Aug. 11 

1940 June 26 
1940 July 10 
1940 July 13 
1940 July 20 
1940 July 26 
1940 Aug. 9 
1940 Aug. 17 
1940 Aug. 20 
1941 July 25 
1941 Aug. 19 
1941 Sept. 16 
1942 Aug. 12 
1942 Aug. 21 

63 
174 
250 
452 
118 
97 

250 
250 

133 
120 
50 
53 

106 
173 
67 
32 
34 
34 

141 
100 
113 
125 
250 
145 

73 
90 
52 
31 

160 
171 
131 
135 

250 
139 

23 
110 
122 
119 
200 
121 
238 
238 

397 
339 
92 

120 

245 
148 
98 
87 

170 
150 
125 

14 
44 

115 
64 

135 
82 

Numbers 
~ 

97 

62 
125 
249 
202 

52 
97 

125 
125 

424 
200 
85 
96 

192 
514 
143 
189 
64 
49 

141 
100 

56 
125 
127 
83 
78 
90 
53 

194 
110 
121 
125 
110 

250 
114 

123 
110 
123 
119 
125 
121 
118 
119 

198 
237 
107 

90 

465 
146 
63 
63 

127 
300 
178 
146 
99 

220 
64 
68 
84 

Total 

97 

125 
299 
499 
654 
170 
194 

375 
375 

557 
320 
135 
149 
298 
687 
210 
221 

98 
83 

282 
200 
169 
250 
377 
228 
151 
180 
105 
225 
270 
292 
256 
245 

500 
253 

146 
220 
245 
238 
325 
242 
356 
357 

595 
576 
199 
210 

710 
294 
161 
150 
297 
450 
303 
160 
143 
335 
128 
203 
166 



Species and Locality 
Exenterus amidonus (Panz.) (continued) 

Quebec 
Lac Noir, Charlevoix Co. 
Baie Laval, Saguenay Co. 
Savane Bedard, Laurentide Park 
La Morandiere Tp., Abitibi Co. 
Lac L'Enfer, Charlevoix Co. 
La Verendrye Tp., Matapedia Co. 
La Tuque-\Vayagamaek, 

Champlain Co. 
St. Louis, Dorchester Co. 
St. Mathieu, Saguenay Co. 
Lessard Tp., L'Islet Co. 
Berthierville, Berthier Co. 
Dudswell Tp., Wolfe Co. 
Gouin Tp., Joliette Co. 
St. Louis du lin Ha, 

'I'emiseouata Co. 
La Tuque Dist •• Champlain Co. 
Van Bruyssels, Quebec Co. 
Nouvelle River, Bonaventure Co. 
Flat Brook, Gaspe Co. 
Lacroix Road, l\'iatane Co. 
Matalic Tp., Matapedia Co. 
River Nissipi, Chicoutimi Co. 
Durocher Tp., Chicoutimi Co. 
Lac Temiscouata, Temiscouata Co. 
York River Road, Gaspe Co. 
Pentecost, Saguenay Co. 
Shelter Bay, Saguenay Co. 
East Little Caseapedia River, 

Bonaventure Co. 
Lac Onachiway, Chieoutimi Co. 
Grand'Mere, Champlain Co. 
St. Mathieu Tp., Champlain Co. 
Windsor Tp., Richmond Co. 
Lac Long, Champlain Co. 
Lac Edouard, Quebec Co. 
Lac Manouan, Champlain Co. 
Caxton Tp., St. Maurice Co. 
River Pierriche, Champlain Co. 

Ontario 
Niagara Falls, Weiland Co. 
Midhurst, Simcoe Co. 
Camp Borden, Simcoe Co. 
Prospect, Carleton Co. 
Chatterton, Hastings Co. 
Kemptville, Grenville Co. 
Bowmanville, Durham Co. 
Bright's Grove, Lambton Co. 

Exenterus con/usus Kerr. 
Newfoundland 

Sandy Lake, Humber Dist. 
Little Rapids Farm, Humber Dist. 

Nova Scotia 
Truemanville, Cumberland Co. 
Blue Mountain, Pictou Co. 
Liverpool-Caledonia Road, 

Queens Co. 
New Brunswick 

Wolfe Lake, Albert Co. 
Douglas Hbr., Queens Co. 
Keenan Hill, \Vestmorhmd Co. 
Mechanics Settlement, Kings Co. 
Castaway, Queens Co. 
Doaktown, Northumberland Co. 
McDougall Brook, Restigouche Co. 
Suntmit Depot, Madawaska Co. 

Lat. 
o , 

48·45 

48·40 
47·59 
48·25 

46·16 

47·00 
46·05 
45·35 
46·35 

47·40 

47·57 

48·15 

48·25 

49·47 

46·37 

45·40 
47·07 
47·40 
47·35 
46·30 

43·08 
44·27 
44·22 
45·07 
44·16 
45·09 
4J.53 
43·00 

49·23 
48·59 

45·50 
45·29 

45·56 
46·04 
45·45 
46·17 
46·34 
47·48 
47·42 

Long. 
o , 

69·04 

77-40 
71·05 
66·55 

70·20 

70·10 
73-11 
71·40 
74·05 

68·59 

72-10 

67·20 

70·25 

67·10 

72-42 

71·50 
74·02 
72-16 
74·05 
73·00 

79·04 
79·46 
79·54 
75·59 
77·26 
75·59 
78·41 
82·17 

56·58 
57·43 

64·07 
62·26 

66·07 
65·12 
65·12 
65·43 
66·07 
67·44 
67·14 

159 

Date 

1942 Aug. 29 
1942 Sept. 1 
1942 Sept. 1 
1942 Sept. 2 
1942 Sept. 3 
1942 Sept. 5 

1942 Sept. 9 
1942 Sept. 23 
1943 June 29-Sept. 28 
1943 June 30 
1943 July 3 
1943 July 23 
1943 July 24 

1943 July 30 
1943 July 31 
1943 Aug. 1 
1943 Aug. 2 
1943 Aug. 3 
1943 Aug. 3 
1943 Aug. 4 
1943 Aug. 5 
1943 Aug. 6 
1943 Aug. 6 
1943 Aug. 7 
1943 Aug. 13 
1943 Aug. 14 

1943 Aug. 22 
1943 Sept. 25 
1944 July 7 
1944 July 7 
1945 July 18 
1945 July 27 
1945 July 31 
1945 
1947 Sept. 16 
1949 Aug. 12 

1935 June 21 
1940 June 20 
1940 June 22 
1942 Sept. 29 
1943 June 19 
1943 June 22 
1944 Sept. 27 
1948 June 23 

1943 Aug 12 
1944 Aug. 7 

1940 June 25 
1942 July 8 

1942 Sept. 25 

1940 June 24 
1940 June 26 
1940 June 28 
1940 June 29 
1940 July 1 
1940 July 5 
1940 Aug. 14 
1940 Aug. 30 

62 

82 

75 
51 

310 
300 
322 

215 

50 
75 
73 
68 
68 
38 
48 

107 
101 
100 
101 
187 
285 

68 
156 
204 
201 
320 
388 
350 
320 

31 
22 

3 
69 

145 
14 

632 
250 

26 
58 

125 
68 

350 
61 

37 

345 
200 
140 
73 
SO 
59 
61 
19 

Numbers 
~ 

62 
47 
45 
82 
46 
15 

75 
51 

129 
125 
109 
122 
246 

125 
374 
124 
125 
125 
87 

106 
125 
124 
116 
123 
249 
312 

125 
142 
100 
toO 
79 

195 
40 
76 
40 
21 

14 
70 

371 
41 
44 

125 
36 
32 

125 
11 

650 
63 

37 

645 
350 
260 
135 
89 
59 
82 
92 

Total 

124 
47 
45 

164 
46 
15 

150 
102 
439 
425 
431 
122 
461 

175 
449 
197 
193 
193 
125 
154 
232 
225 
216 
224 
436 
597 

193 
298 
304 
301 
399 
583 
390 
396 

71 
43 

17 
139 
516 
55 

676 
375 

62 
90 

250 
79 

1000 
124 

74 

990 
550 
400 
207 
139 
118 
143 
111 



L 

Lat. Long. Numbers 
Species and Locality . , Date ~ Total 

Exenterus con/usus Kerr. (continued) 
New Brunswick 

Lepreau, Charlotte Co. 45·10 66·28 1941 July 10 99 .184 283 
Cocagne, Kent Co. 46·20 64·37 1941 July 15 195 246 441 
Otter Brook, St. John Co. 1941 July 29 171 97 268 
New Ireland, Albert Co. 1941 Aug. 19 170 183 353 
Fredericton, York Co. 45·58 66·38 1941 Sept. 23 68 33 101 
Lepreau, Charlotte Co. 45·10 66·28 1942 July 2 160 160 320 
Loch Lomond, St. John Co. 1942 July 2 50 50 100 
Knowlesville, Carleton Co. 1942 July 16 87 44 131 
Boiestown, Northumberland Co. 46·27 66·25 1942 July 23 125 125 250 
Charlo Portage, Restigouche Co. 1942 Aug. 3 148 49 197 
Canaan River, Queens Co. 45·58 65-41 1942 Aug. 17 72 47 119 
Middle River, Restigouche Co. 1942 Aug. 24 32 32 64 
New Scotland Road, Kent Co. 1942 Sept. 2 20 20 40 
Fredericton, York Co. 45·58 66·38 1943 July 12 316 113 429 
Ashton Hill, Northumberland Co. 1943 July 21 170 125 295 
Mitchell Settlement, Restigouche Co. 1943 July 27 250 125 375 
Sir James Dunn Road, 

Gloucester Co. 1943 Aug. 24 122 122 244 
Quebec 

Stadacona, Quebec Co. 47·23 72-14 1940 July 10 60 48 108 
Ste. Marguerite, Terrebonne Co. 46·02 74·03 1940 July 13 23 6 29 
Duquesne 'fp., nimouski Co. 48·15 68·30 1940 July 20 154 91 245 
Chilton Tp., Montcalm Co. 46·15 74·05 1940 July 26 181 119 300 
Riviere des Anglais, Saguenay Co. 49·17 68·09 1940 Aug. 20 32 210 242 
Grand'Mere, Champlain Co. 46·37 72-42 1941 July 25 88 39 127 
Lac Charles, Laurentide Park 1941 Aug. 19 140 147 287 
Chateau Beaumont, Charlevoix Co. 47·42 70·49 1942 July 31 239 114 353 
La Trenche Road, Quebec Co. 1942 Aug. 12 355 60 415 
Lac au Foin, Chicoutimi Co. 1942 Aug. 21 40 41 81 
Lac Nair, Charlevoix Co. 1942 Aug. 29 63 63 126 
Baie Laval, Saguenay Co. 1942 Sept. 1 39 39 
Savane Bedard, Laurentide Park 1942 Sept. 1 38 38 
La Morandiere Tp., Abitibi Co. 48·40 77-40 1942 Sept. 2 8 8 16 
Lac L'Enfer, Charlevoix Co. 47·59 7J.05 1942 Sept. 3 41 41 
La Vercndrye Tp., Matapedia Co. 48·25 66·55 1942 Sept. 5 26 26 
La Tuque-Wayagamack, 

Champlain Co. 1942 Sept. 9 19 19 38 
Polette, Saguenay Co. 48·26 69·41 1942 Sept. 16 36 34 70 
St. Louis, Dorchester Co. 46·16 70·20 1942 Sept. 23 49 49 98 
St. Urbain, Charlevoix Co. 47·33 70·33 1943 Aug. 4 125 136 261 
Shelter Bay, Saguenuy Co. 50·01 66·53 1943 Aug. 14 125 125 250 
Laval Tp., Saguenay Co. 48·45 69·05 1943 Sept. 9 148 75 223 
Lac Onachiway, Chicourimi Co. 1943 Sept. 25 64 24 88 
St. Mathieu, Saguenuy Co. 1943 Sept. 28 4 3 7 

Ontario 
Midhurst, Simcoe Co. 44·27 79·40 1940 June 20 332 332 664 
Camp Borden, Simcoe Co. 44·22 79·54 1940 June 22 142 367 509 
Oak Ridge, York Co. 43·58 79·27 1941 July 2 104 140 244 
Prospect, Carleton Co. 45·07 75·59 1942 Sept. 29 126 71 197 
Kemptville, Grenville Co. 45·01 75·39 1943 June 10 444 105 549 

ExenteTus tricolor Rom. 
New Brunswick 

Astle's Crossing, York Co. 46·25 66·27 1937 Aug. 14 12 7 19 
Young's Brook, York Co. 46·15 66·33 1937 Aug. 21-Sept. 7 31 30 61 
Kingsley Road, York Co. 46·04 66·46 1937 Sept. 4 8 9 17 
Acadian For. Expt. Sta., 

Sunbury Co. 46·00 66·22 1938 July 7-Sept. 7 82 116 198 
Fredericton, York Co. 45·58 66·38 1939 Aug. 31 23 5 28 

Quebec 
St. Come, Joliette Co. 46·17 73·46 1936 Aug. 28 11 12 23 
Parke Reserve, Kamouraska Co. 47·35 69·32 1937 Aug. 17-26 15 23 38 
Parke Reserve, Kamournska Co. 47·35 69·32 1939 Aug. 18-26 93 83 176 
Cap de 10 Madeleine, 

1940 Aug. 23 Champlain Co. 46·22 72-31 40 31 71 

160 
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Species and Locality 
Exmlerus sp. (prob. vellicatw Cush.) 

Nova Scotia 

Lat. 

Warren, Cumberland Co. 45·52 
New Brunswick 

Young's Brook, York Co. 46·15 
Adam's Brook, Northumberland Co. 47·19 

Quebec 
Parke Reserve, Kamouraska Co. 47·35 

Exeristes roborator (F.) 
Ontario 

Elmira 
Elmira 

Exochomlu quadripllStulalw (L.) 
New Brunswick 

Long Creek, Queens Co. 
Millstream, Kings Co. 
Fredericton, York Co. 
Gagetown, Queens Co. 
Fredericton, York Co. 
Burton, Sunbury Co. 
Fredericton, York Co. 
Fredericton, York Co. 
Fredericton, York Co. 

Ontario 
St. Williams, Norfolk Co. 
Fort Frances, Fort Frances Dist. 

Manitoba 
Sandilands Forest Reserve 

Glypta murinanae Bauer 
Onturio 

Cedar Lake, Sioux Lookout Dist. 
Cedar Lake, Sioux Lookout Dist. 
Aaron Park, Sioux Lookout Dist. 

llemerobius nitidllills Fab. 
New Brunswick 

Millstream, Kings Co. 

HemerobillS stigma Steph. 
New Brunswick 

Long Creek, Queens Co. 
Millstream, Kings Co. 
Fredericton, York Co. 
Fredericton, York Co. 

Ontario 
Belleville, Hastings Co. 

Holocremnlls ratzeburgi Tschek. 
New BrunswicK 

Killarney Road, York Co. 
Tay Road, York Co. 
Kedgewick Dist., Restigouche Co. 
Stanley, York Co. 
Young Brook, York Co. 
Kingsley Road, York Co. 
Fredericton, York Co. 
Astle's Crossing, York Co. 
Acadian For. Expt. Sta., 

Sunbury Co. 
Union Settlement, York Co. 
Durham to Taymouth, York Cn. 
1\1 illville, York Co. 
Royal Road, York Co. 
Fredericton, York Co. 

Quebec 
Kelly's Camp, Gaspe Co. 

43·38 
43·38 

45·53 
45·46 
45·57 
45·46 
45·57 
45·52 
45·57 
45·57 
45·56 

42·40 
4S·37 

50·12 
50·12 
49·45 

45·46 

45·53 
45·46 
45·57 
45·57 

44·11 

46·00 

46·16 
46·15 
46·04 

46·25 

46·00 

46·07 
46·04 

48·45 

Long. 
o , 

64·06 

66·33 
66·31 

69·32 

80·32 
80·32 

66·56 
65·36 
66·38 
66·09 
66·38 
66·28 
66·38 
66·38 
66·39 

80·26 
93·24 

93·13 
93·13 
92·38 

65·36 

66·56 
65·36 
66·38 
66·38 

77-23 

66·39 

66·44 
66·33 
66·46 

66·27 

66·22 

67·13 
66·43 

66·11 

161 

Date 

1937 July 4 

1937 June 25-July 7 
1937 July 18 

1939 Aug. 18 

1957 
1958 

1935 June 5 
1935 June 5 
1936 May 19 
1936 May 19 
1937 i\lay 5-19 
1937 May 11 
1939 Mav IS-Oct. 20 
1940 May 7-22 
1956 July 6 

1940 May 8 
1940 May 10 

1940 May 9 

1950 June 30 
1955 July 15 
1956 July 5-16 

1935 June 5 

1935 June 5 
1935 June 5 
1937 June 1 
1938 May 2+-Aug. 20 

1939 June 1 

1935 July 26 
1936 Aug. 5 
1936 Aug. 29 
1937 Aug. 7 
1937 Aug. 10-26 
1937 Aug. l1-Sept. 4 
1937 Aug. 13 
1937 Aug. 14 

1938 July 7-Sept. 7 
1938 Aug. 24 
1938 Aug. 26 
1939 Aug. 16 
1939 Aug. 18 
1939 Aug. 31 

1933 Aug. IS-Sept. 2 

12 

105 

31 

6 
42 

190 

16 
115 
59 

178 
1970 
486 
187 
171 

1748 
420 
600 
39() 

85 
34 

Numbers 
<i1 

299 

358 
10 

31 

4 
66 

285 

87 
115 
41 

178 
1875 
468 
187 
171 

997 
420 
287 
39() 
100 

5 

Total 

3J1 

463 
10 

62 

478 
361 

110 
95 

1450 
1300 
7081 
980 

10762 
1593 

6 

528 
1793 

1740 

10 
108 
475 

110 

220 
10 

423 
4260 

50 

103 
230 
100 
356 

3845 
954 
374 
342 

2745 
840 
887 
780 
185 
39 

126 



Lat. Long. Numbers 
Species and Locality o , Date ~ ~ Total 

Holocremnus rat::eburgi Tschek. (continued) 
Quebec 

Parke Reserve, Kamouraska Co. 47·35 69·32 1934 july 16-Aug. 30 24 51 75 
Causapscal Lake, Matapedia Co. 1935 63 
Douval Property, Gaspe Co. 1935 86 
Phipp's Property, Bonaventure Co. 1935 82 
Parke Reserve, Kamouraska Co. 47·35 69·32 1936 july 27-Sept. 3 1174 1046 2220 
Parke Reserve, Kamouraska Co. 47·35 69·32 1937 Aug. 5-27 1187 1175 2362 
Patapedia River, ~1atapedia Co. 1937 147 
Parke Reserve, Kamouraska Co. 47·35 69·32 1938 Sept. 2 120 135 255 
Parke Reserve, Kamournska Co. 47·35 69·32 1939 july 22-Aug. 18 111 132 243 
Seigneury Cap de la Batisenn, 

Champlain Co. 1940 Aug. 9 19 29 48 
Seigneury Cap de la Madeleine, 

Champlain Co. 1940 Aug. 23 6 16 22 
Radnor Tp., Champlain Co. 46·45 n50 1940 Sept. 5 14 15 29 

Ontario 
Swastika, Swastika Dist. 48·07 80·07 1937 Aug. 20 200 200 400 

Horogenes chrysosticta (GmeJ.) 
Ontario 

Cedar Lake, Sioux Lookout Dist. 50·12 93·13 1950 june 30 3 3 

Horogenes nana (Grav.) 
Ontario 

Holloway, Hastings Co. 44·17 77·28 1931 july 17 20 20 
Millbridge, Hastings Co. 44·42 77-37 1935 july 29-Aug. 3 21 21 42 
Millbridge, Hastings Co. 44·42 77-37 1937 Aug. 13 17 18 35 
St. Williams, Norfolk Co. 42·40 80·26 1939 july 27 68 35 103 

Horogmes rufipes (Grav.) 
Ontario 

Cedar Lake, Sioux Lookout Dist. 50·12 93·13 1950 june 30 3 3 

Iseropus ilrquisitor (Scop.) 
Ontario 

Cedar Lake, Sioux Lookout Dist. 50·12 93·13 1955 july 15 22 16 38 

Itoplectis macula tor (Fllb.) 
Ontario 

Cedar Lake, Sioux Lookout Dist. 50·11 93·13 1948 july 5 100 360 460 
Cedar Lake, Sioux Lookout Dist. 50·11 93·13 1949 July 9 78 39 117 
Perrault Lake, Sioux Lookout Dist. 50·16 93·12 1949 july 9 49 18 67 
Cedar Lake, Sioux Lookout Dist. 50·11 93·13 1950 july 2 273 243 516 
Cedar Lake, Sioux Lookout Dist. 50·15 93·15 1955 July 15,22 168 178 346 
Aaron Park, Sioux Lookout Dist. 49·45 92·38 1956 june 30-july 16 866 772 1638 

Lamachus albopictus Cush. 
New Brunswick 

J\'IcAlpine's Wharf, Queens Co. 45·44 66·06 1939 Sept. 22 2 20 22 

LamacJUls eques (Htg.) 
New Brunswick 

Young Brook, York Co. 46·15 66·33 1936 Aug. 14 622 626 1248 
Adam's Brook, Northumberland Co. 47·19 66·31 1937 Aug. 21-26 104 103 207 
Young Brook, York Co. 46·15 66·33 1937 Aug. 21-26 38 38 76 
Kingsley Road, York Co. 46·04 66·46 1937 Aug. 28-Sept. 4 19 14 33 
Acadian For. Expt. Sta., 

12 26 38 Sunbury Co. 46·00 66·22 1938 july 4 
Kedgewick River, Restigouche Co. 47·44 67·39 1938 Aug. 16 140 186 326 
Douglas Harbour, Queens Co. 45·56 66·07 1938 Sept. 16 70 50 120 
Hamton Corner, York Co. 46·06 66·45 1939 june 27 89 77 166 
Dunbar Creek, York Co. 46·07 66·46 1939 june 30 7 43 50 
Estes Bridge, York Co. 46·02 66·42 1939 july 6 24 36 60 
McAlpine's, Queens Co. 45·44 66·06 1939 Sept. 7 82 116 198 
Mechanics Settlement, Albert Co. 45·45 65·12 1940 june 29 20 40 60 

Quebec 
97 Douval Property, Gaspe Co. 1935 Aug. 5 6 91 

Lac des Francois, Terrebonne Co. 1935 Sept. 3 8 15 23 
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Species and Locality 
Lamachlls eques (Htg.) (conlinurd) 

Quebec 
Metis Lake, Matane Co. 
Causapscal Lake, Matapedia Co. 
Parke Reserve, Kamouraska Co. 
Lake Matapedia Seigneur>", 

Matapedia Co. 
Trout Rh'er, l\latane Co. 
Cap Chat River, Matane Co. 
Indian Portage, Timiskaming Co. 
Shipshaw River, Chicoutimi Co. 
Parke Reserve, Kamoul".Iska Co. 
Mattawin South, Champlain Co. 
Parke Reserve, Kamouraska Co. 
Kipawa Lake, Timiskaming Co. 

Ontario 
Timagami, North Bay Dist. 
Camp Borden, Simcoe Co. 
Orr Lake, Simcoe Co. 
\Vindsor, Essex Co. 
Discotasing, Chapleau Dist. 
Orr Lake, Simcoe Co. 

Lamachlls marginal liS (Brischke) 
Nova Scotia 

Harney's River, Pictou Co. 
Halifax, Halifax Co. 

New Brunswick 
Kedgewick District, Restigouche Co. 
Canaan River, Queens Co. 
Kingsley Road, York Co. 
Young Brook, York Co. 
Acadian For. Expt. Sta., 

Sunbury Co. 
Douglas Harbour, Queens Co. 
Fredericton, York Co. 
McAlpine's Wharf, Queens Co. 

Quebec 
Grande Cascapedia, Matapedia Co. 
Lac des Francois, Berthier Co. 
Parke Reserve, Kamourllskll Co. 
Indian Portage, Timiskaming Co. 
Lake Metis Scigneury, Rimouski Co. 
Shipshaw Ri\'er, Chicoutimi Co. 
Pabos Bar, Gaspe Co. 
Parke Reserve, Kamouraska Co. 
Parke Reserve, Kamouraska Co. 
Cap de la l\ladeleine, 

Champlain Co. 
Radnor Tp., Champlain Co. 
Parke Reserve, Kamouraska Co. 

Ontario 
Haileybury, North Bay Dist. 
Timagami, North Bay Dist. 
Timiskaming, North Bay Dist. 

Lamac/lIIs speclabi/;s (Holmg.) 

.~ 
... , 

New Brunswick 
Young Brook, York Co. 
Kingsley Road, York Co. 
Douglas Harbour, Queens Co. 
l\IcAlpine's Wharf, Queens Co. 

Quebec 
Parke Reserve, Kamouraska Co. 
Parke Reserve, Kamouraska Co. 
Parke Reserve, Kamouraska Co. 
Parke Reserve, Kamouraska Co. 

Lat. 
o I 

47·35 

47·01 

47·35 
46·54 
47·35 

47·05 
44·22 
44·37 
42·19 
47·18 
44·37 

45-40 
44·38 

45·58 
46·04 
46·15 

46·00 
45·56 
45·58 
45·44 

48·15 

47·35 
47·01 

48·19 
47·35 
47·35 

46·22 
46·45 
47·35 

47·09 
47·05 
46·43 

46·15 
46·04 
45·56 
45·44 

47·35 
47·35 
47·35 
47·35 

Long. 
o I 

69·32 

79·20 

69·32 
72-56 
69·32 

79·34 
79·54 
79·48 
83·06 
82·07 
79·48 

62·21 
63·36 

65·41 
66·46 
66·33 

66·22 
66·07 
66·38 
66·06 

65·53 

69·32 
79·20 

64·41 
69·32 
69·32 

72-31 
72-50 
69·32 

79·57 
79·34 
79·13 

66·33 
66·46 
66·07 
66·06 

69·32 
69·32 
69·32 
69·32 
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Date 

1935 Sept. 5 
1936 Aug. 14 
1936 Aug. 15-26 

1936 Aug. 16 
1936 Aug. 16 
1936 Aug. 19 
1936 Aug. 23 
1936 Sept. 4 
1937 Aug. 5-17 
1939 July 13 
1939 July 22 
1940 July 8 

1936 Sept. 10 
1939 June 20 
1939 Aug. 18 
1940 Aug. 21 
1941 Aug. 3 
1941 Aug. 27 

1936 Sept. 3 
1937 Sept. 13 

1936 Aug. 27 
1936 Sept. 16 
1937 Aug. ll-Sept. 18 
1937 Aug. 21-26 

1938 Sept. 7-23 
1938 Sept. 16 
1939 Aug. 31 
1939 Sept. 7-22 

1933 Aug. IS-Sept. 30 
1935 Sept. 3 
1936 Aug. 8-Sept. 20 
1936 Aug. 23 
1936 Sept. 2 
1936 Sept. 3 
1936 Sept. 17 
1937 Aug. 17-Sept. 9 
1939 July 22 

1940 Aug. 23 
1940 Sept. 5 
1940 Sept. 7 

1936 Sept. 1 
1936 Sept. 10 
1938 Sept. 9 

1937 Aug. 21-26 
1937 Sept. 4 
1938 
1939 Sept. 7 

1937 Aug. 28-Sept. 9 
1938 Sept. 2 
1939 Aug. 19-26 
1940 Aug. 14-Sept. 7 

1 
407 
335 

416 
225 
489 
431 
172 
34 
38 
71 
10 

130 
167 
391 

2 
76 

9 

38 
243 

175 
219 
682 
131 

218 
623 
111 
456 

1782 
94 
71 
50 

525 
438 
192 

157 
60 

2 

75 
316 

62 

67 
9 

39 
5 

12 
54 
6 

35 

Numbers 
~ 

3 
382 
830 

384 
225 
488 
610 
136 
78 
32 
72 
90 

416 
85 

727 
98 
62 

5 

41 
142 

141 
219 
487 

59 

106 
202 

97 
406 

1688 
97 
71 
50 

525 
268 
98 

314 
296 
20 

75 
264 
62 

62 
18 
25 

5 

18 
55 
14 
52 

Total 

.. 
789 

1165 

800 
450 
977 

1041 
308 
112 
70 

143 
100 

546 
252 

1118 
100 
138 

14 

79 
385 

316 
438 

1169 
190 

324 
825 
208 
862 

108 
8 

3470 
191 
142 
100 

1050 
706 
290 

471 
356 

22 

150 
580 
124 

129 
27 
64 
10 

30 
109 
20 
87 



Species and Locality 
Lamaclllls sp. (Japan) 

New Brunswick 
Stanley, York Co. 
Young Brook, York Co. 
Kingsley Road, York Co. 
Acadian For. Expt. Sta., 

Sunbury Co. 
Quebec 

Parke Reserve, Kamouraska Co. 
Parke Reserve, Kamouraska Co. 

Lamachlls sp. No. 1 
New Brunswick 

Fredericton, York Co. 
McAlpine's \Vharf, Queens Co. 

Quebec 
Parke Reserve, Kamouraska Co. 
Batiscan Seigneury, Champlain Co. 
Parke Reserve, Kamouraska Co. 
Cap de la Madeleine, 

Champlain Co. 
Hadnor Tp., Champlain Co. 

Lamachus sp. No. 72 
Quebec 

Parke Reserve, Kamouraska Co. 
Parke Rese~'e, Kamouraska Co. 

Laricobius erichso"ii Rosenh. 
Newfoundland 

Robinson's, St. George's Dist. 
Flat Bay Brook, St. George's Dist. 
Little Barachois Brook, 

St. George's Disi. 
Little Barachois Brook, 

St. George's Dist. 
Little Barachois Brook, 

Lat. 

46·16 
46·15 
46·04 

46·00 

47·35 
47·35 

45·58 
45·44 

47·35 

47·35 

46·22 
46·45 

47·35 
47·35 

48·15 
48·24 

48·27' 

48·27 

St. George's Dist. 48·27 
Pulpwood Siding, St. George's Dist. 48·27 
Pulpwood Siding, St. George's Dist. 48·27 
St. George's, St. George's Dist. 48·26 
jeffreys, St. George's Dist. 48·12 
Nardinis, St. George's Dist. 48·27 
Harrys Ri~'er, St. George's Dist. 48·31 
Flat Bay Brook Valley, 

St. Gt.'orge's Dist. 48·24 
jnct. Trans-Canada-Deer Lake Rds., 

Humber Dist. 48·57 
John's Beach, Humber Dist. 49·03 
Steady Brook Siding, Humber Dist. 48·58 
Wild Cove, Humber Dist. 48·58 
Wild Cove Point, Humber Dist. 48·58 

~ova Scotia 
Earltown, Colchester Co. 
Harrison Settlement, 

Cumberland Co. 
New Brunswick 

Fredericton, York Co. 
Fredericton, York Co. 
Fredericton, York Co. 
Scotch Ridge, Charlotte Co. 
Oak Bay, Charlotte Co. 
Rexton, Kent Co. 
Tabusintac, Northumberland Co. 
Salisbury, Westmorland Co. 

Leschmaultia leucophrys (Wied.) 
Alberta 

Sylvan Lake 

45·35 

45·30 

45·57 
45·57 
45·57 
45·16 
45·14 
46·28 
47·27 
46·02 

Long. 
o , 

66·44 
66·33 
66·46 

66·22 

69·32 
69·32 

66·38 
fI6·06 

69·32 

69·32 

72-31 
72-50 

69·32 
69·32 

58·46 
58·35 

58·26 

58·26 

58·26 
58·26 
58·26 
58·30 
58·50 
58·26 
58·28 

58·25 

57·53 
58·10 
57-48 
57·53 
57·54 

63·07 

64·21 

66·38 
66·38 
66·38 
67·24 
67·12 
64·54 
65·02 
65·01 
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Date 

1937 Aug. 7 
1937 Aug. 26 
1937 Sept. 4-18 

1938 Sept. 23 

1936 Aug. 21-Sept. 13 
1937 Aug. 17 

1939 Aug. 31 
1939 Sept. 7 

1939 Aug. 18 & 26 
1940 Aug. 9 
1940 Aug. 14 

1940 Aug. 23 
1940 Sept. 5 

1939 July 22-Aug. 26 
1940 Aug. 14 

1952 June 10 
1954 june 1 

1955 May 17 

1955 May 17 

1955 May 17 
1955 May 17 
1955 May 17 
1955 May 17 
1955 June 1 
1955 June 7 
1955 June 20 

1958 

1958 
1958 
1958 
1958 
1958 

1954 July 31 

1955 May 21 

1951 May 9-July 31 
1952 May 23-June 12 
1953 May 2-12 
1954 May 3 
1954 May 5-21 
1954 May 7 
1954 May 7 
1954 May 10, 14 

1919 

32 
2 

259 

255 

3 

64 
12 

58 
113 
145 

26 
12 

192 
70 

Numbers 
<; 

35 
4 

62 

86 

9 
8 

27 
113 
108 

31 
6 

98 
77 

Total 

67 
6 

321 

341 

88 
7 

73 
20 

85 
226 
253 

57 
18 

290 
147 

843 
2502 

448 

451 

500 
445 
447 
250 

1485 
1278 

120 

1255 

1310 
2270 
1505 
958 
994 

112 

970 

2177 
2721 
9122 

231 
3567 
2131 

595 
2081 

1800 



Species and Locality 
Leucopis obscura Hal. 

Newfoundland 
Little Barochois Brook, 

St. Georgc's Dist. 
Frenchman's Cove, Humber Dist. 
Cook Brook, 1 m. W. of Corner 

Brook, Humber Dist. 
Bay of Islands, Humber Dist. 

Nova Scotia 
Indian Gardens, Queens Co. 

Prince Edward Island 
Fortune Bridge, Kings Co. 
Grond Tracadie, Queens Co. 
Red Point, Kings Co. 
Brockley Point, Queens Co. 
Wellington, Prince Co. 
St. Nicholas, Prince Co. 

New Brunswick 
Fredericton, York Co. 
Fredericton, York Co. 
Jemseg, QUt.'Cns Co. 
Burton, Sunbury Co. 
New Maryland, York Co. 
French Lake, Sunbur)' Co. 
Geary, Sunbury Co. 
Fredericton, York Co. 

Lipoleucopis praf'Co:o: de IVlcij. 
New Brunswick 

Fredericton, York Co. 

Lophyroplectus Iliteator (Thunb.) 
Nova Scotia 

L 

Barney's River, Pictou Co. 
New Brunswick 

Fredericton, York Co. 
Kedgewick River, Restigouche Cn. 
Kedgewick Dist., Hestigouche Co. 
Canaan Rivcr Hoad, Queens Cn. 
Young Brook, York Co. 
Adam's Brook, Northumberland Co. 
Kingsley Hoad, York Co. 
Acadian For. Expt. Sta., 

Sunbury Co. 
Union Settlement Road, York Cn. 
Durham to Taymouth, York Cn. 
Dunbar Creek, York Co. 
McAlpine's Wharf, Queens Co. 

Quebec 
Parke Reserve, Kamouraska Co. 
Phipp's Cottage, Bonaventure Cn. 
Douval Property, Gaspe Co. 
Trout & Bonjour Rivcrs, 

Matane Co. 
Montmagny, Montmagny Co. 
Patapedia, Matapedia Co. 
St. Philoml.'1le-Lac dcs Froncois, 

Berthier Co. 
St. Simeon, Charlevoix Co. 
Metis Lake, Matapedia Co. 
Causapscal Lake District, 

Matapedill Co. 
Windsor Mills, Richmond Co. 
Parke Reserve, Kamouraska Co. 
Indian Portage, Timiskaming Co. 
Causapscal Lake District, 

Mlltapedia Co. 
East Horton Lake, Matapedia Co. 
St. Come, Joliette Co. 

Lat. 

48·27 
48·08 

48·59 
49·01 

44·10 

46·21 
46·21 
46·22 
46·26 
46·27 
46·26 

45·57 
45·57 
45·50 
45·52 
45·50 
45·56 
45·45 
45·57 

45·57 

45·40 

45·58 
47·44 

45·58 
46·15 
47·19 
46·04 

4!.1·ot) 

46·07 
45·44 

47·35 

46·58 

45·18 
47·50 

45·34 
47·35 
47·01 

46·17 

Long. 
~ , 

58·26 
58·10 

58·04 
58·06 

65·00 

62·23 
62·58 
62·07 
63·13 
64·00 
63·56 

(,6·38 
66·38 
66·06 
66·28 
66·40 
66·16 
66·28 
66·38 

66·33 

62·21 

66·38 
67·39 

65·41 
66·33 
66·31 
66·46 

66·22 

66·46 
66·06 

69·32 

70·33 

73·45 
69·53 

72000 
69·32 
79·20 

73·46 
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Date 

1955 June 7, July 26 
1956 June 12 

1956 June 15 
1956 Aug. 5 

1941 May 11-18 

1941 Mil)' 13 
1947 May 31 
1947 June 17 
1947 June 20 
1947 June 24 
19.., June 27 

1933 May 6-Aug. 15 
1934 Aug. 15 
1936 Aug. 7-16 
1936 Aug. 8 
1936 Aug. 11 
1936 Aug. 12 
1936 Aug. 17 
1936 Aug. 20 

1933 May 6 

1936 Sept. 3 

1935 July 28-Aug. 7 
1935 Aug. 12 
1936 Aug. 29 
1936 Sept. 15 
1937 July 7-Aug. 26 
1937 July 18 
1937 Sept. 4-18 

1938 July 4-Scpt. 23 
1938 Aug. 24 
1938 Aug. 26 
1939 June 30 
1939 Sept. 7 

1935 July 29-Sept. 12 
1935 Aug. 2 
1935 Aug. 5 

1935 Aug. 13 
1935 Aug. 15 
1935 Aug. 15 

1935 Aug. 21-Sept. 3 
1935 Aug. 22 
1935 Sept. 5 

1935 
1936 Aug. 20 
1936 Aug. 21-Sept. 21 
1936 Aug. 23 

1936 Aug. 24 
1936 Aug. 26 
1936 Aug. 28 

786 

1249 
540 
518 
86 

123 

3280 
300 

2142 
45 
10 

280 
645 

125 
71 

96 
262 

4 

200 
921 

2050 

1423 
1038 
797 

Numbers 
~ 

698 

1151 
1711 

551 
86 

131 

2126 
300 

2058 
20 

9 

499 
672 

170 
96 

127 
226 

11 

200 
1295 
2351 

1797 
1183 
798 

Total 

21 
55 

189 
98 

533 

491 
71 

104 
120 
43 
11 

2253 
103 

1125 
436 
468 
60S 
216 
30 

3 

1484 

961 
932 

2400 
2251 
1069 
172 
254 

5406 
600 

4200 
65 
19 

1632 
779 

1317 

295 
167 
180 

223 
488 

IS 

1333 
400 

2216 
4401 

3220 
2221 
1595 



Species and Locality 
Lat. 
o , 

Long. 
o , 

Lop"yroplceills IUlealor (Thunb.) (colllillued) 
Quebec 

Lake l\letis Seigneul1', Rimouski Co. 
Shipshaw niver, Chicoutimi Co. 
Pabos Bar, Gasp~ Co. 
Parke Reserve, Kamouraska Co. 
Patapedia, l\latapedia Co. 
l\lattawin, Champlain Co. 
Parke Reserve, Kamouraska Co. 
Ste. Marguerite, Terrebonne Co. 
Duquesne Tp., Rimouski Co. 

Ontario 
Haileybury, Korth Bay Dist. 
Timagami, North Bay Dist. 
Timiskaming, North Bay Dist. 
Bond Lake, York Co. 
Angus, Simcoe Co. 
\Vindsor, Essex Co. 
Biscotasing, Chapleau Dist. 
Orr Lake, Simcoe Co. 

Lophyrop/ectus sp. 
New Brunswick 

Adam's Brook, 
i':orthumberland Co. 

Lypha dubia (Fall.) 
Nova Scotia 

Oak Hill, Lunenburg Co. 

Alacrounlrus alley/ivoTl" Hoh\\'. 
Ontario 

Niagara-on-the-Lake, Lincoln Co. 
St. Davids, Lincoln Co. 
Cedar Springs, Kent Co. 
Fonthill, Weiland Co. 
Fruitland, \Ventworth Co. 
Grimsby, Lincoln Co. 
Leamington, Essex Co. 
Niagara-on-the-Lake, Lincoln Co. 
Port Weller, Lincoln Co. 
Queenston, Lincoln Co. 
St. Catharines, Lincoln Co. 
St. Davids, Lincoln Co. 
Winona, \Ventworth Co. 
Fruitland, Wentworth Co. 
Grimsby, Lincoln Co. 
Jordan, Lincoln Co. 
Leamington, Essex Co. 
Port Dalhousie, Lincoln Co. 
Port \Veller, Lincoln Co. 
St. Catharines, Lincoln Co. 
Stamford, Weiland Co. 
Stoney Creek, \Ventworth Co. 
Winona, \Ventworth Co. 
Beamsville, Lincoln Co. 
Grimsby, Lincoln Co. 
Niagara-on-the-Lake, Lincoln Co. 
St. Catharines, Lincoln Co. 
Stamford, Weiland Co. 
Stoney Creek, \Ventworth Co. 
Vineland, Lincoln Co. 
\Vinona, \Ventworth Co. 
Fruitland, \Ventworth Co. 
Grimsby, Lincoln Co. 
Bartonville, \Ventworth Co. 
Beamsville, Lincoln Co. 
Fruitland, Wentworth Co. 
\\'inona, \Ventworth Co. 

48·19 
47·35 

46·54 
47·35 
46·02 
48·15 

47·09 
47·05 
46·43 
43·57 
44·19 
42·19 
47·18 
44·37 

64·41 
69·32 

77-56 
69·32 
74·03 
68·30 

79·57 
79·34 
79·13 
79·27 
79·54 
83·06 
82·07 
79·48 

47·19 66·31 

44-22 64·30 

43·15 
43·10 
42·17 
43·03 
43·13 
43·12 
42·04 
43·15 
43·13 
43·10 
43·10 
43·10 
43·13 
43·13 
43·12 
43·09 
42·04 
43·12 
43·13 
43·10 
43·08 
43·13 
43-13 
43·10 
43·12 
43·15 
43·10 
43·08 
43·13 
43·09 
43·13 
43·13 
43·12 
43·14 
43·10 
43·13 
43·13 

79·05 
79·07 
82·02 
79·17 
79·43 
79·34 
82·36 
79·05 
79·13 
79·04 
79·15 
79·07 
79·39 
79·43 
79·34 
79·22 
82·36 
79·17 
79·13 
79·15 
79·07 
79·46 
79·39 
79·28 
79·34 
79·05 
79·15 
79·07 
79·46 
79·24 
79·39 
79 .. n 
79·34 
79·55 
79·28 
79·43 
79·39 
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Date 

1936 Sept. 2 
1936 Sept. 3 
1936 Sept. 17 
1937 Aug. 17-Sept. 9 
1937 
1939 July 13-22 
1939 Aug. 22 
1940 July 13 
1940 July 20 

1936 Sept. 1 
1936 Sept. 10 
1938 Sept. 9 
1938 Sept. 28 
1939 July 9 
1940 Aug. 21 
1941 Aug. 3 
1941 Aug. 28 

1937 July 18 

1955 June 18 

1929 
1929 
1930 
1930 
1930 
1930 
1930 
1930 
1930 
1930 
1930 
1930 
1930 
1931 
1931 
1931 
1931 
1931 
1931 
1931 
1931 
1931 
1931 
1932 
1932 
1932 
1932 
1932 
1932 
1932 
1932 
1933 
1933 
1934 
1934 
1934 
1934 

854-
269 
963 
111 

93 
6 

97 
100 

722 
257 
845 
595 
23 
73 
64 
4 

8 

13 

Numbers 
~ 

721 
247 

1204-
129 

47 
8 

100 
100 

888 
346 
511 
155 

3 
79 
79 
2 

16 

7 

Total 

1575 
516 

2167 
240 

40 
140 

14 
197 
200 

161U 
603 

1356 
750 

26 
152 
143 

6 

24 

20 

1148 
1202 

396 
245 
325 
338 
94 

2275 
277 
751 
454 

5847 
61 
92 

146 
46 

118 
224 

1463 
606 
487 
466 

88 
692 
151 

13 
687 
850 
265 

1514 
80 

520 
811 
643 

2306 
336 
805 



Lat. Long. Numbers 
Species and Locality 0 , o , Date ~ Total 

Macrocenlrus ancylivorus Rohw. (colltinued) 
Ontario 

Beamsvi11e, Lincoln Co. 43·10 79·28 1935 3365 
Grimsby, Lincoln Co. 43·12 79·J.I. 1935 6499 
Jordan, Lincoln Co. 43·09 79·22 1935 786 
Vineland, Lincoln Co. 43·09 79·24 1935 488 
'Vi nona, 'Ventworth Co. 43·13 79·39 1935 4109 
Cedar Springs, Kent Co. 42·17 82·02 1936 3706 
Leamington, Essex Co. 42·04 82·36 1936 6692 
Blenheim, Kent Co. 42·21 82·00 1937 2370 
Cedar Springs, Kent Co. 42·17 82·02 1937 513 
Harrow, Essex Co. 42·02 82·55 1937 749 
Leamington, Essex Co. 42·04 82·36 1937 1455 
Ridgetown, Kent Co. 42·27 81·53 1937 440 
Forest, Lumbton Co. 43·06 82·00 1938 754 
Harrow, Essex Co. 42·02 82·55 1938 248 
Leamington, Essex Co. 42·04 82·36 1938 654 
Normandale, Norfolk Co. 42·43 80·18 1938 586 
St. Williams, Norfolk Co. 42·41 80·25 1938 396 
Stoney Point, Essex Co. 42·18 82·33 1938 2806 
Amherstburg, Essex Co. 42·06 83·07 1939 554 
Bartonville, \\' entworth Co. 43·14 79·55 1939 64 
Forest, Lambton Co. 43·06 82·00 1939 753 
Hnrrow, Essex Co. 42·02 82·55 1939. 137 
Grimsby 'Vest, Lincoln Co. 43·12 79·34 1939 182 
Leamington, Essex Co. 42·04 82·36 1939 1443 
Vineland Station, Lincoln Co. 43·10 79·23 1939 182 
Bartonville, 'Ventworth Co. 43·14 79·55 1940 634-
Byron, Middlesex Co. 42·58 81·20 1940 231 
Hurrow, Essex Co. 42·02 82·55 1940 137 
l\leNab, Lincoln Co. 43·06 79·18 1940 441 
St. Davids, Lincoln Co. 43·10 79·07 1940 173 
St. Thomas, Elgin Co. 42·47 81·12 1940 228 
Union, Elgin Co. 42·43 81·ll 1940 299 
Winona, 'Ventworth Co. 43·13 79·39 1940 679 
Forest, Lambton Co. 43·06 82·00 1941 200 
St. Thomas, Elgin Co. 42·47 81·12 1941 190 
Union, Elgin Co. 42·43 81·ll 1941 445 
Forest, Lambton Co. 43-06 82·00 1942 164-
Grimshy, Lincoln Co. 43·12 79·34 1945 113 
Jordan Sta., Lincoln Co. 43·10 79·22 1945 680 
Vineland Stu., Lincoln Co. 43·10 79·23 1945 1893 
Harrow, Essex Co. 42·02 82·55 1946 4372 
Kingsville, Essex Co. 42·02 82·44 1946 1871 
Leamington, Essex Co. 42·04 82·36 1946 2665 
Ruthven, Essex Co. 42·04 82·40 1946 18007 
Leamington, Essex Co. 42·04 82·36 1947 5557 
Olinda, Essex Co. 42·06 82·40 1947 679 
Ruthven, Essex Co. 42·04 82·40 1947 158 
\Vindsor, Essex Co. 42·18 82·57 1947 716 
Angus, Simcoe Co. 44·19 79·54 1948 June 4-15 1812 1812 3624 
Bancroft, Hastings Co. 45·03 n52 1948 Aug. 3G-Sept. 8 1252 1252 2504 
Essa Tp., Simcoe Co. 44·20 79·49 1948 July 28 150 150 300 
Stittsville, Carleton Co. 45·15 75·55 1948 Aug. 5-10 670 670 1340 

~fesoleius tenthredinis Morley 
Newfoundland 

Terra Nova, 
Bonavista South Dist. 48·29 54·13 1940 July 10 205 205 410 

Gambo, Bonavistn South Dist. 48·46 54-14 1940 July II 10 11 21 
Comer Brook, Humber Dist. 48·57 57·56 1943 July 22 19 19 
Millertown, Grand Falls Dist. 48·57 56·19 1943 July 31 66 96 162 
Humber Dist. 1944 July 17-Aug. 17 1066 1069 2135 
Sandy Lake, Humber Dist. 49·23 56·58 1944 July 24 260 262 522 
Millertown, Grand Falls Dist. 48·57 56·19 1944 July 24-Aug. 17 864 865 1729 
Whitboume, Avalon Pen. Dist. 47·25 53·33 1944 Aug. 1 107 110 217 
Avalon Peninsula 1944 Aug. 18 450 300 750 
St. Barbe Dist. 51·04 56·53 1945 Aug. 24 34 56 90 
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Lat. I:>n;. Numbers 
Species and Locality Date ~ Total 

illesoleius tenth,edillis Morley (continued) 
Newfoundland 

Cochrane Pond Road, 
Avalon Pen. Dist. 47·33 52·44 

Nova Scotia 
1947 Aug. 20 875 575 1450 

Eureka, Pictou Co. 45·30 62·41 1937 July 10 36 36 72 
Merigomish, Pictou Co. 45·37 62·25 1938 July 1 5 50 55 
Sutherland River, Pictou Co. 45·36 62·30 1938 July 1 21 50 71 
Sand River, Cumberland Co. 45·33 64·41 1939 July 6 200 200 400 
Loch Lomond, Richmond Co. 45·46 60·34 1940 July 4-12 250 250 500 
Maitland Bridge, Annapolis Co. 44·26 65·13 1940 July 10 246 246 492 
Pomquet River, Antigonish Co. 45·36 61·48 1940 July 10 246 246 492 
Nuttby, Colchester Co. 45·33 63·12 1940 July 11 189 189 378 
Centre Burlington, Hants Co. 45·04 64·06 1942 July 4 150 150 300 
Shelboume, Shelboume Co. 43·46 65-19 1942 July 6 128 128 256 
Elderbank, Halifax Co. 44·57 63·14 1942 July 9 150 130 280 

New Brunswick 
Fredericton, York Co. 45·55 66·40 1927 June 13 24 24 
New Maryland, York Co. 45·50 66·42 1935 June 28 30 40 70 
Lepreau, Charlotte Co. 45·10 66·28 1935 June 28-July 9 24 42 66 
Canaan River Road, Sunbury Co. 45·57 65·43 1935 July 9 300 300 600 
Fredericton, York Co. 45·55 66·40 1935 July 9 48 48 96 
Waterville, Sunbury Co. 45·46 66·28 1935 July 10 166 114 280 
Waterville, Sunbury Co. 45·46 66·28 1936 July 15 49 24 73 
Albright Comer, Sunbury Co. 46·00 66·12 1938 July 28 120 120 240 
Bctween Noonant & Burpee, 

Sunbury Co. 45·58 66·25 1938 June 28-July 6 191 241 432 
Frosty Hollow, \Vestmorland Co. 45·54 64·24 1938 July 1 95 95 190 
Burpee, Sunbury Co. 45·59 66·22 1938 July 8 250 250 500 

Quebcc 
Loretteville, Quebec Co. 46·51 71·21 1911 
Point Platon, Lotbiniere Co. 46·40 71·52 1911 
Ste. Agathe des Monts, 

Terrebonne Co. 46·03 74·17 1911 
Trecesson Tp., Abitibi Co. 48·40 78·20 1938 July 1 97 98 195 
Bartouille Tp., Abitibi Co. 48·45 77-10 1938 July 2 82 82 164 
lurie Tp., Abitibi Co. 48·15 76·50 1938 July 6 48 49 97 
Serigny Tp., Abitibi Co. 48·15 76·20 1938 July 6 48 49 97 
Lac Doda, Abitibi Dist. 1938 July 9 135 135 270 
Lac Dore, Abitibi Dist. 1938 July 9 125 140 265 
Louvicourt Tp., Abitibi Co. 48·05 77-25 1938 July 16 98 76 174 
Berthelot Tp., Abitibi Co. 48·30 76·10 1938 July 18 87 88 175 
Lac Doda, Abitibi Dist. 1939 July 14 115 260 375 
Laniel, Timiskaming Co. 47·03 79·16 1939 July 21 40 137 177 
Hemon Tp., Roberval Co. 49·10 72-30 1940 July 13 187 200 387 
Villemontcl Tp., Abitibi Co. 48·30 78·20 1940 July 20 90 90 ISO 
Wolfe Tp., Terrebonne Co. 46·05 74·30 1940 July 20 220 220 440 
Malartic Tp., Abitibi Co. 48·10 78·10 1940 July 24 242 42 284 

Ontario 
Algonquin Park, Pembroke Dist. 45·36 78·36 1910, 1911 150 
Ottawa, Carleton Co. 45·23 75·15 1910, 1911 1000 
St. Williams, Norfolk Co. 42·40 80·26 1927 July 2 188 189 377 
St. Williams, Norfolk Co. 42·40 80·26 1928 July 16 27 27 54 
Belleville, Hastings Co. 44·11 77·24 1929 July 24 4 4 
Bloomfield, Prince Edward Co. 43·59 77-15 1929 July 24 2 2 
Melrose, Hastings Co. 44·16 77-09 1937 July 20 9 10 19 
London, Middlesex Co. 42·59 81·16 1938 July 5 100 50 150 
Bell's Comers, Carleton Co. 45·19 75·49 1938 July 9 97 100 197 
Midhurst, Simcoe Co. 44·27 79·46 1939 June 30 200 195 395 
Meadowside, North Bay Dist. 46·22 79·45 1939 July 28-Aug. 12 56 113 169 
Sault Ste Marie, 

Sault Ste. Marie Dist. 46·32 84·20 1940 July 8-Aug. 2 341 331 672 
Meadowside, North Bay Dist. 46·22 7945 1940 July 9 234 235 469 
Moonbeam, Cochrane Dist. 49·50 82·09 1940 July 10 396 363 759 
Orono, Durham Co. 43·58 78·37 1940 July 11 80 80 160 
Ashworth, Parry Sound Dist. 45·21 79·26 1941 July 9 94 95 189 
Melissa, Parry Sound Dist. 45·25 79·14 1941 July 9 SO SO 100 
Novar, Parry Sound Dist. 45-28 79·16 1941 July 9 SO SO 100 
Sundridge, Parry Sound Dist. 45·46 79·25 1941 July 9 100 99 199 
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Species and Locality 
MesoleitlS tenthredinis Morley (continued) 

Ontario 
Meadowside, North Bay Dist. 
Sault Ste. Marie, 

Sault Ste. Marie Dist. 
Uiscotasing, Chapleau Dist. 
Chapleau, Chapleau Dist. 
Algonquin Park, Pembroke Dist. 
New Liskeard, Swastika Dist. 
Foleyet, Gogama Dist. 
Dba, Kapuskasing Dist. 
Biscotasing, Chapleau Dist. 
Melissa, Parry Sound Dist. 
Novar, Parry Sound Dist. 
Chapleau, Chapleau Dist. 
Eagle River, Kenora Dist. 
Minataree, Geraldton Dist. 
Sifton Tp., Fort Frances Dist. 
Caribou Lake, 

Lat. 

46·22 

46·32 
47·18 
47·51 
45·36 
47·31 
48·15 
49·04 
47·18 
45·25 
45·28 
47·51 
49·48 
50·14 
48·52 

Sioux Lookout Dist. 50·30 
Lamaune, Gernldton Dist. 50·17 
Sioux Lookout, Sioux Lookout Dist. 50·12 
Vermilion Bay, Kenora Dist. 49·51 
Argon, Port Arthur Dist. 48·54 
Firesteel R., Port Arthur Dist. 49·03 
Ignace, Kenora )Jist. 49·24 
Raleigh Falls, IIsley '{'p., Kenora Dist. 49·29 
Dewart Tp., Fort Frances Dist. 48·59 
Finland, Fort Frances Dist. 48·37 
Pinewood, Nelles '{'p., 

Fort Frances Dist. 48·57 
North Branch P.O., Fort Frances Dist. 48'52 
Central Patricia Rd., 

Sioux Lookout Dist. 51·20 
Argon, Port Arthur Dist. 48·54 
Dominion Lake, Sioux Lookout Dist. 50'05 
Firesteel River, Port Arthur Dist. 49'03 
Carpenter Tp., Fort Frances Dist. 48·41 
Miscampbell '{'p., Fort Frances Dist. 48·31 
Blue Tp., Fort Frances Dist. 48'45 
Morley Tp., Fort Frances Dist. 48·42 
Vermilion Bay, Kenora Dist. 49·51 
Raith, Port Arthur Dist. 48'48 
Crozier Tp., Fort Frances Dist. 48·33 
Ear Falls, Sioux Lookout Dist. 50·39 
Lash Tp., Fort Frances Dist. 48'37 
Uchi Road, Sioux Lookout Dist. 51'12 

Manitoba 
Riding l\'ltn. National Park 50··n 
Treesbank 49·47 
Riding Mtn. National Park 50·47 
Whiteshell Forest Reserve 50·04 
Henwer 52·03 
Hiding MIn. National Park 50'47 
GypsumvilJe 51·47 
Hed Hock, Whiteshell Forest Reserve 50·04 
Cowan 52'03 
Riding Mtn. National Park 50'47 
GypsumvilJe 51'47 
The Pas 53·48 
Fresheord 53'44 
The Pas 53'48 
The Pas 53·48 
Westray 53·37 
Westrav 53'29 
Atik . 54·07 
Atik 54-14 
Cormorant Forest (~eserve 53·58 
Cormorant Forest Reserve 54·01 

Long. 
o , 

79·45 

84·20 
82·07 
83·24 
78·36 
79·42 
82·26 
84·07 
82·07 
79·14 
79·16 
83·24 
93·13 
88·04 
94-11 

89·00 
88·15 
91·55 
93·23 
90·01 
90·33 
91·40 
91'57 
94·07 
93·24 

94-21 
94·11 

90·15 
90'01 
91·21 
90·03 
93'44 
93-25 
94·24 
94-)0 
93-23 
89·54 
93'33 
93'13 
93'46 
92·38 

99·38 
99·27 

100·14 
95048 

100'47 
100·14 
98·40 
95048 

l00 .. n 
100·14 
98-40 

101·12 
101-13 
101-12 
101-13 
101·22 
101·20 
101·21 
101·22 
101·05 
100·53 
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Date 

1941 July 10 

1941 July IS-Aug. 13 
1941 July 24 
1941 July 31 
1941 Aug. 5 
1942 July 7 
1942 July 7-20 
1942 July 7-Aug. 5 
1942 July 8-31 
1942 July 10 
1942 July 10 
1942 July 14-25 
1947 Aug. 1 
1947 Aug. 1 
1947 Aug. 1 

1947 Aug. 2 
19-H Aug. 2 
1947 Aug. IS-18 
1947 Aug. 26 
1949 July 16 
1949 July 16 
1949 July 18 
1949 July 18 
1949 July 19 
1949 July 19 

1949 July 19 
1949 July 19 

1949 July 22 
1950 July 20 
1950 July 20 
1950 July 20-Aug. 10 
1950 July 21 
1950 July 21 
1950 July 21-Aug. 11 
1950 July 21-Aug. 11 
1950 July 27-Aug. 12 
1950 Aug. 10 
1950 Aug. 11 
1950 Aug. 11 
1950 Aug. 11 
1950 Aug. 11 

1912 
1913 
1947 Aug. 1-26 
1949 July 26 
1949 Aug. 2-31 
1949 Aug. 13 
1949 Aug. 15 
1950 July 29-Aug. 4 
1950 Aug. 1 
1950 Aug. 1-4 
1950 Aug. 2 
1950 Sept. 8 
1952 July 17 
1952 July 17 
1952 July 17 
1952 July 17 
1952 July 17 
1952 Aug. 5 
1952 Aug. 5 
1952 Aug. 5 
1952 Aug. 5 

194 

238 
52 
72 
69 

294 
595 
391 
504 

75 
150 
527 
249 
200 
130 

200 
200 

1130 
1183 
386 
364 
540 
135 
181 
175 

188 
183 

70(, 
496 
560 
974 
271 
280 
449 
469 

1877 
704 
208 
655 
376 
221 

778 
733 
374 

1500 
1154 
2269 
971 

2140 
953 

240 
248 
248 
739 
493 
453 
861 
312 
298 

Numbers 
Q 

394 

399 
52 
72 
69 

294 
593 
351 
506 

75 
150 
528 
246 
200 
130 

200 
200 
811 

1186 
393 
370 
540 
135 
182 
175 

188 
183 

709 
498 
560 
996 
271 
280 
449 
470 

2154 
712 
208 
706 
377 
446 

834 
733 
386 
409 
441 

2271 
962 

2137 
927 
536 
240 
248 
248 
740 
492 
455 
838 
213 
199 

Total 

588 

637 
104 
144 
138 
588 

1188 
742 

1010 
150 
300 

IOS5 
495 
400 
260 

400 
400 

1941 
2369 
779 
734 

1080 
270 
363 
350 

376 
366 

1415 
994 

1120 
1970 
542 
560 
898 
939 

4031 
1416 
416 

1361 
753 
667 

1612 
1466 
760 

1909 
1595 
4540 
1933 
4277 
1880 

536 
480 
496 
496 

1479 
985 
908 

1699 
525 
497 



Species and Locality 
1.Iesoleius tenthredinis Morley (continued) 

Manitoba 
Prospector 

Saskatchewan 
Porcupine Forest Reserve 
Duck Mtn. Forest Reserve 
Crutwell Comer, Sec. 22, R. I, W3rd. 
Porcupine Forest Reserve, Armit Rd. 
Crutwell Comer, Sec. 22, R. I, W3rd. 
Crutwell Comer, Sec. 22, R. I, W3rd. 

British Columbia • 
Fernie (Lizard Creek) 
Hosmer 
Rosen Lake 
Kitchener 
Lumberton 
Rosen Lake 
Inonoaklin River 
Inonoaklin River 
Edgewood Road, Vernon 

M eteorllS rllficeps (N ees) 
Quebec 

St. Germain, Kamouraska Co. 
Ontario 

Cedar Lake, Sioux Lookout Dist. 
Cedar Lake, Sioux Lookout Dist. 

MeteorllS versicolor (Wesm.) 
Newfoundland 

St. Georges Dist. 
New Brunswick 

Whittier Ridge, Charlotte Co. 
British Columbia 

Lillooet 

MonodontolnerllS dentipes (Dalm.) 
New Brunswick 

Fredericton, York Co. 
Canaan River, Qu!!ens Co. 
Digdeguash River, Charlotte Co. 

Quebec 
Grand Cascapedia, Matapedia Co. 
Causapscal Lake, Matapedia Co. 
Cap Chat, Gaspe Co. 
Parke Reserve, Kamouraska Co. 
Parke Reserve, Kamouraska Co. 
Montreal, Jacques Cartier Co. 
Montreal, Jacques Cartier Co. 

Ontario 
Timiskaming, North Bay Dist. 
Hawk Lake, Fort Frances Dist. 

Manitoba 
Sandilands Forest Reserve 

MO'lOdontolnerllS japonicul Ashm. 
Quebec 

Parke Reserve, Kamouraska Co. 

Orgilus obscurator (Nees) 
Ontario 

Hamilton, Wentworth Co. 
Niagara Falls, Weiland Co. 
Hamilton, Wentworth Co. 
Toronto, York Co. 
Hamilton, Wentworth Co. 
Niagara Falls, Weiland Co. 
Lorraine, \Velland Co. 
Pine Crest, Weiland Co. 
Toronto, York Co. 

Lat. Long. 
0' 0' 

53-58 1OHO 

52-16 102·36 
5H3 102-15 
53·13 106·04 
52·53 102·05 
53·13 106·04 
53'13 106·04 

49·30 115·04 
49·35 114-S5 
49·24 115-12 
49·09 116·20 
49·26 115·54 
49·24 115-12 
49·54 118'12 
49·54 118·12 
50·15 119·15 

47·35 69·48 

50·12 93·13 
50·12 93,13 

45·20 67-10 

50·42 121·56 

45·58 
45·58 
45'12 

48·15 

49·05 
47·35 
47-35 

46·43 
49-49 

47·35 

43-14 
43·08 
43-14 
43-49 
43-14 
43·08 
42-52 
42-53 
43-49 

66·38 
65-41 
66·58 

65-53 

66'42 
69-32 
69·32 

79·13 
94·00 

69·32 

79·56 
79·04 
79·56 
79·27 
79·56 
79·04 
79,14 
79·13 
79,27 
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Date 

1952 Aug. 5 

1948 July 20 
1949 Aug. 3-23 
1949 Aug. 7 
1950 July 31 
1950 July 31-Aug. 4 
1952 July 18-Aug. 16 

1934 July 5-12 
1935 June 28-July 9 
1935 June 28-July 9 
1936 July 15 
1936 July 15 
1936 July 15 
1941 July 4 
1942 July 4 
1942 July 17 

1949 Aug. 16 

1949 July 29 
1950 Aug. 3 

1942 June 6 

1913 

1934 July 5 

1933 July 28 
1938 July 8 
1943 Sept. 24 

1933 Aug. IS-Sept. 24 
1934 Aug. 1-15 
1934 Aug. 15 
1934 Aug. 31 
1935 Aug. 3 
1935 Oct. 6-9 
1936 

1938 Sept. 9 
1940 Aug. 17 

1940 Aug. 17 

1937 

1928 July 25-Aug. 5 
1928 June 19 
1929 July 5-23 
1930 July 4-9 
1930 July 18 
1931 July 1-15 
1932 July 13 
1933 June 30-Aug. 8 
1933 July 11-27 

328 

39 
633 
405 
984 

2261 
3907 

336 
930 
167 
194 
52 

119 
336 
143 
190 

29 
28 

17 

38 
101 

37 
21 

389 
70 

43 

124 

158 
11 
54 
32 

8 
138 
32 

918 
252 

Numbers 
'f 

227 

38 
540 
570 
990 

2415 
5016 

337 
931 
168 
194 

53 
120 
288 
147 
184 

17 

23 
150 

6 

213 
52 

80 
29 

900 
638 

173 

913 

506 
8 

124 
75 
42 

237 
57 

1836 
502 

Total 

555 

77 
1173 
975 

1974 
4676 
8923 

673 
1861 
335 
388 
lOS 
239 
624 
290 
374 

17 

52 
178 

23 

475 

520 

1013 
251 
153 

13169 
117 

50 
1289 

708 
2497 

10882 

216 
1500 

2305 

1037 

664 
19 

178 
107 

50 
375 

89 
2754 
754 



Lat. Long. Numbers 
Species and Locality 0 I Date cr ~ Total 

OTgilus obscuratoT (Nees) (continued) 
Ontario 

Niagara Falls, Weiland Co. 43·08 79'04 1935 July 16-Aug. 24 1135 1670 2805 
Toronto, York Co. 43-49 79·27 1935 Aug. 18 114 109 223 
Kingsville, Essex Co. 42·02 82-46 1941 June 27-July 15 183 215 398 
Kingsville, Essex Co. 42'02 82-46 1942 Aug. 5 24 24 
Kingsville, Essex Co. 42'02 82-46 1943 July 13-Aug. 6 330 503 833 
London, Middlesex Co. 42·59 8]0]6 1949 July 7 148 54 202 
Elmira, Waterloo Co. 43·38 80·32 1955 July 5-29 515 533 1048 
Elmira, Waterloo Co. 43-38 80·32 1956 June 22-Aug. 8 1172 1525 2697 
Elmira, \Vaterloo Co. 43-38 80·32 1957 386 
Elmira, \Vaterloo Co. 43·38 80·32 1958 1313 

Phaeogenes scutellaT;s (\Vesm.) 
Ontario 

Cedar Lake, Sioux Lookout Dist. 50·12 93-13 1950 June 20 22 4 26 
Cedar Lake, Sioux Lookout Dist. 50·12 93-13 1955 July IS, 22 136 91 227 
Aaron Park, Sioux Lookout Dist. 49-45 92-38 1956 July 9, 16,20 65 73 138 

Phobocampe crassiuscula (Grm·.) 
Nova Scotia 

Oak Hill, Lunenburg Co. 44·22 64·30 1955 June 18 88 58 146 
Brooklyn, Queens Co. 44-13 64·34 1957 262 
Head of St. Margaret Bay, 

Halifax Co. 1957 283 

PhoTocera i"crassata Smith 
Newfoundland 

Bowring Park, ,h'alon Pen. Dist. 47·34 52·44 1947 July 12 100 100 200 
New Brunswick 

Green River, Restigouche Co. 47049 68·20 1950 Aug. 2 4 6 10 
Ontario 

Belleville, Hastinf,,'s Co. 44·12 77-24 1944 Aug. 24 48 62 110 
Black Sturgeon Lake, 

Port Arthur Dist. 49·22 88·53 1944 Sept. 4 2 6 8 
Black Sturgeon Lake, 

Port Arthur Dist. 49·22 88·53 1947 July 29 97 128 225 

PhoToura obscura (Fall.) 
Nova Scotia 

Oak Hill, Lunenburg Co. 44'22 64-30 1955 
Moose Lake, Lunenburg Co. 44·17 64·34 1958 536 
Route 8 Bridgewater, IJunl:nburg Co. 44·09 64·49 1958 84-
St. l\.{urguret's Buy, Hulifax Co. 44'42 63·55 1958 420 

Pllytodietus fumifeTallae Rohw. 
Newfoundland 

St. George's Dist. 1948 July 10 66 66 132 
Gambo Pond, Bonu\'istu South Dist. 48'46 54·14 1948 July 11 38 37 75 

New Brunswick 
Macdonald Brook, Restigouche Co. 47-52 68·18 1946 June 25 145 181 326 
Macdonald Brook, Restigouche Co. 47-52 68·18 1947 July 25 237 237 
Green River, Hestigouche Co. 47049 68·20 1948 June 19 SO 300 350 
Green River, Restigouche Co. 47049 68·20 1949 June 24 15 100 115 
Green River, Restigouche Co. 47049 68·20 1950 June 21 76 74 150 

Quebec 
J\'luniwaki, Gatineau Co. 46'23 75-58 1945 June 15-19 447 458 90S 
Forbes Depot, Pontiac Co. 47'13 76'44 1945 June 23-27 182 918 1100 
Maniwaki, Gatineau Co. 46·23 75·58 1946 June 16 175 175 350 
Maniwuki, Galinenu Co. 46·23 75·58 1947 June 18 148 149 297 
Lac Gagnon, Chnmplain Co. 1947 June 23 137 147 284 
Ste. Louise, Kamoumska Co. 47-17 70·08 1947 July 5 25 25 
St. E1euthere, Kamouraska Co. 47·29 69·18 1948 June 11 50 150 200 
Messines, Gatineau Co. 46·14 76'02 1948 June 16 50 150 200 
Sanmaur, Champlain Co. 47-54 73·48 1948 June 22 50 150 200 
Kamouraska, Kamouraska Co. 47·34 69·52 1949 June 24 15 100 115 
Parke Reserve, Kamouraska Co. 49·35 69·32 1953 June 17, July 7 65 196 261 

Ontario 
Belleville, Hastings Co. 44'12 77-24 1944 June 3 10 18 28 
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Lat. ~on~. Numbers 
Species and Locality Date !? Total 

Phytodietus fumiferanae Rohw. (continrled) 
Ontario 

Black Sturgeon Lake, 
Port Arthur Dist. 49'22 88'53 1944 June 19 16 39 55 

Belleville, Hastings Co. 44·12 77-24 1945 June 14 200 200 400 
Black Sturgeon Lake, 

Port Arthur Dist. 49·22 88'53 1946 July 5-Aug. I 146 146 
Black Sturgeon Lake, 

Port Arthur Dist. 49·22 88·53 1947 July 3 114 170 254 
Stoddard Tp., Kapuskasing Dist. 49·46 83-56 1947 July 8 58 124 182 
Oke Tp., Kapuskasing Dist. 48·51 81·53 1948 June 21 48 147 195 
Black Sturgeon Lake, 

Port Arthur Dist. 49-22 88'53 1948 June 23 23 136 159 
Cedar Lake, Sioux Lookout Dist. 50,12 9J.13 1948 June 24 49 148 197 
Geraldton, Geraldton Dist. 50·17 86·35 1949 July 1 68 68 
Nansen Tp., Kapuskasing Dist. 49·28 82-11 1949 July 1 41 41 
Cedar Lake, Sioux Lookout Dist. 50·12 9J.13 1950 June 22 16 53 69 
Cedar Lake, Sioux Lookout Dist. 50·12 9J.13 1951 June 23 140 333 473 
Cedar Lake, Sioux Lookout Dist. 50·12 9J.13 1952 July 2 180 268 448 
Cedar Lake, Sioux Lookout Dist. 50·12 93·13 1953 July 6 144 175 319 

Manitoba 
Spruce \Voods Forest Reserve 50·05 95·38 1946 June 20 110 144 254 
Spruce Woods Forest Reserve 50,05 95·38 1947 June 10 436 436 872 
Spruce Woods Forest Reserve 50·05 95·38 1950 June 24 8 34 42 

Phytodietus segmentator Grav. 
Ontario 

Aaron Park, Sioux Lookout Dist. 49-45 92-38 1956 June 30-July 5 35 39 74 

Pimpla turionellae (L.) 
Nova Scotia 

Oak Hill, Lunenburg Co. 44·22 64·30 1955 June 15 109 79 188 
Quebec 

Parke Reserve, Kamouraska Co. 47·35 69·32 1952 June 17 23 24 47 
Parke Reserve, Kamouraska Co. 47-35 69·32 1952 June 27 75 78 153 

Ontario 
Niagara Falls, Weiland Co. 43-08 79·04 1935 July 18-Aug. I 131 144 275 
Toronto, York Co. 43049 79·27 1936 Aug. 14 400 500 900 
Kingsville, Essex Co. 42·02 82·46 1937 Aug. 24 997 997 
Cedar Lake, Sioux Lookout Dist. 50·12 93-13 1950 June 30 10 17 27 
Cedar Lake, Sioux Lookout Dist. 50·12 93-13 1951 July 7 13 64 77 
Brighton, Northumberland Co. 44-02 7H5 1952 June 6 100 100 200 
Cedar Lake, Sioux Lookout Dist. 50·12 9J.13 1952 June 25-July 5 360 374 734 
Brighton, Northumberland Co. 44·02 77,45 1953 June 5 20 200 220 
Brighton, Northumberland Co. 44·02 7H5 1954 June 16, Aug. 5 100 275 375 
Elmira, Waterloo Co. 4J.38 80·32 1956 June 13-July 25 232 193 425 
Aaron Park, Sioux Lookout Dist. 49-45 92·38 1956 July 9-20 70 74 144 
Elmira, \Vaterloo Co. 4J.38 80·32 1958 97 

Pnigalio sp. 
Alberta 

Banff National Park 1949 Aug. 1 39 64 103 
British Columbia 

Hawke Creek, Kootenay National Park 1949 Aug. 11 52 52 

Pristomerus sp. 
Ontario 

Elmira, \Vaterloo Co. 43·38 80·32 1955 July 5 9 13 22 
Elmira, Waterloo Co. 43,38 80·32 1957 79 

Pullus impexus (Muls.) 
Newfoundland 

Robinsons, St. George's Dist. 48·15 58·46 1952 July 1 1306 
Flat Bay Brook, St. George's Dist. 48,24 58·35 1953 June 12,17 1534 
Nardinis, St. George's Dist. 48·28 58·25 1954 July 9 2570 
Wild Cove, Humber Dist. 49'02 58·28 1954 July 19 2000 
Nardinis, St. George's Dist. 48·28 58·25 1955 July 11 890 
Comer Brook, 

John's Beach, Humber Dist. 49'04 58,10 1957 464 
Bay of Islands, 

Frenchman's Cove. Humber Dist. 49·03 58·10 1958 519 
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Lat. Long. Numbers 
Species and Locality 

o ,~ 

Date ~ Total 
PuUus imp~'11S (l\Iuls.) (cOIltinlled) 

Nova Scotia 
Riversdale, Colchester Co. 45·25 63-03 1952 June 25-27 2139 
McCallum Settlement, 

Colchester Co. 45·35 63·20 1955 July 14 120 
New Brunswick 

Fredericton, York Co. 4S-S7 66·38 1951 June 22-July 20 3572 
Fredericton, York Co. 45·57 66·38 1952 June 19-27 7864 
Fredericton, York Co. 45·57 66'38 1953 June 9-18 11663 
Oak Bay, Charlotte Co. 45·14 67'12 1954 July 2 2507 
Moore's Mills, Charlotte Co. 45·27 67·16 1954 July 6 1883 
Skiff Lake, York Co. 45·50 67·32 1954 July 12 2494 
Bass River, Kent Co. 46·33 65·06 1954 July 14 3138 
Rexton, Kent Co. 46·39 64·53 1954 July 14 2063 
Petitcodiac, Westmorland Co. 45·53 65·14 1954 July 19 1483 
Salisbury, '\'estmorland Co. 46·02 65-01 1954 July 19 2109 
Fredericton, York Co. 45057 66·38 1955 July 29 50 

RM::ophagus sp. 
Quebec 

Kelly's Camp, Bonaventure Co. 48·45 66·11 1933 Aug. 19 304 
Kelly's Camp, Bonaventure Co. 48·45 66·11 1934 Aug. 1-15 487 

RllOpalicus tutela (Walk.) 
Quebec 

Kelly's Camp, Bonaventure Co. 48'45 66·11 1934 Aug. 1-15 1450 
Ontario 

'\'ooler, Northumberland Co. 44010 77042 1934 Aug. 1 24 

Scambus buo/im/ae (Htg.) 
Ontario 

Elmira, Waterloo Co. 43·38 80·32 1956 June 12-July 25 65 70 135 
Elmira, Waterloo Co. 43-38 80·32 1957 81 
Clear Creek, Norfolk Co. 42-35 80·35 1958 99 
Elmira, Waterloo Co. 43-38 80·32 1958 137 
Sand Hills, Houghton Tp., 

Norfolk Co. 42·35 80·39 1958 419 

Scali/bus sagax (Ht!{.) 
Ontario 

Elmira, 'Vaterloo Co. 43038 80·32 1955 July 16, 22 3 96 99 
Elmira, Waterloo Co. 43·38 80·32 1956 June 12, July 6 11 31 42 
Clear Creek, Norfolk Co. 42-35 80·35 1958 65 

Scymnus pumilio (Weise) (flavifrollS Blkb.) 
New Brunswick 

Fredericton, Area 18, York Co. 45·54 66·37 1958 238 

Sturmia inconspiwa complex 
Nova Scotia 

Barney's Riwr, Pictou Co. 45-40 62·21 1936 Sept. 3 30 35 65 
'Varren, Cumberland Co. 45·52 64·06 1937 June 30 8 123 131 
Ellershouse, Hants Co. 44·57 64-01 1942 July 1 167 171 338 
Blue Mountain, Pictou Co. 45·29 62·26 1942 July 8 107 152 259 
Greenville, Cumberland Co. 45·38 63041 1942 July 8 128 128 
Happy Landing, Queens Co. 1942 Aug. 31 94 94 188 

Prince Edward Island 
Inverness, Prince Co. 1942 Sept. 15 92 96 188 

New Brunswick 
Fredericton, York Co. 46·58 66·38 1934 Sept. 30 80 148 228 
Fredericton, York Co. 46·58 66·38 1935 July 25-28 470 670 1140 
Tay Road, York Co. 1936 Aug. 5 183 247 430 
Canaan River Road, Queens Co. 1936 Sept. 16 6 6 
McNamee, Northumberland Co. 46·31 66·16 1936 116 116 
Young Brook, York Co. 46·15 66·33 1937 June 25-Aug. 26 243 393 636 
Mill Brook, Queens Co. 46·17 65·43 1937 June 28 77 484 561 
Betts Mill Brook, 

Northumberland Co. 46'28 66·12 1937 June 30 77 484- 561 
Adam's Brook. Northumberland Co. 47019 66·31 1937 July 18 2 40 42 

173 



Lat. Long. Numbers 
Species and Locality 0 I 0 I Date IS !? Total 

Stunnia inconspicua complc.x (continued) 
New Brunswick 

Kingsley Road, York Co. 46·04- 66·46 1937 Sept. 4 30 29 59 
Dunbar Creek, York Co. 46·07 66·46 1939 Aug. 18 138 138 276 
Royal Road, York Co. 46·04 66·43 1939 Aug. 18 138 138 276 
Fredericton, York Co. 46·58 66·38 1939 Aug. 25 137 277 414 
Mechanic Settlement, Albert Co. 45044 65·12 1940 June 29 61 71 132 
McDougall Brook, Restigouche Co. 47-48 67-44 1940 Aug. 14 11 19 30 
Summit Depot, Madawaska Co. 47-42 67-14 1940 Aug. 30 18 14 32 
Baie du Vin River, 

Northumberland Co. 1942 June 26 147 152 299 
Nixon Settlement, Albert Co. 1942 June 27 148 152 300 
Loch Lomond, St. John Co. 1942 July 2 150 150 300 
Lepreau, St. John Co. 45·10 66·28 1942 July 2-15 450 450 900 
Foreston, Carleton Co. 1942 July 16 150 150 300 
Boiestown, Northumberland Co. 46·27 66·25 1942 July 23 441 441 882 
Otter Brook, Victoria Co. 1942 July 27-Aug. 6 357 394 751 
Green River, Madawaska Co. 1942 Aug. 4 142 150 292 
Middle Brook, Restigouche Co. 1942 Aug. 4 261 273 534 
Canaan Sta., Westmorland Co. 46·15 65·04 1942 Aug. 12 150 150 300 
Canaan River Rood, Queens Co. 1942 Aug. 17 300 300 600 
Connolly Falls, Restigouche Co. 1942 Aug. 24 150 150 300 
Acadiaville, Kent Co. 46-41 65·24 1942 Sept. 4 65 62 127 

Quebec 
Montmagny, Montmagny Co. 46·58 70·33 1934 67 
Parke Reserve, Kamouraska Co. 47-35 69·32 1934 87 56 143 
Parke Reserve, Kamouraska Co. 47-35 69·32 1935 July 26-Sept. 12 106 147 253 
Lac des Francois, Berthier Co. 46·08 73-38 1935 Sept. 3 19 21 40 
Lac Matapedia, Matapedia Co. 1935 6 
Parke Reserve, Kamouraska Co. 47-35 69·32 1936 July 27 224 220 444 
Indian Portage, Timiskaming Co. 47·01 79·20 1936 Aug. 22 149 144 293 
Lake Mitis, Rimouski Co. 1936 Sept. 2 38 42 80 
Parke Reserve, Kamouraska Co. 4i-35 69·32 1937 July 23-Sept. 9 17 23 40 
Seigneury Batiscan, Champlain Co. 1940 Aug. 9 99 147 246 
Seigneury Cap de la Madeleine, 

Champlain Co. 1942 July 10 113 82 195 
Berthier, Berthier Co. 46·05 73·10 1942 July 14 136 128 264 
Grand'l\Iere, Champlain Co. 46·37 72-42 1942 July 17 114 108 222 
River Malbaie, Charlevoix Co. 1942 July 31 287 289 576 
Baie Bouchard, Champlain Co. 1942 Aug. 10 129 129 258 
Peribonca Lake, St. John Co. 49·53 71-17 1942 Aug. 10 110 110 220 
Baie Boiteuse, Chicoutimi Co. 1942 Aug. 11 86 86 172 
La 1'renche Road, Champlain Co. 1942 Aug. 12 148 148 296 
Poisson Blanc River, Chicoutimi Co. 1942 Aug. 13 58 58 116 
Lac Patrice, Roberval Co. 1942 Aug. 14 139 139 278 
Lac des lies, i\Iontmorency Co. 47·32 71·40 1942 Aug. 15 258 258 516 
Baie St. Paul, Charlevoix Co. 47·27 70·30 1942 Aug. 17 150 150 300 
Lac Croche, Charlevoix Co. 47-28 70·45 1942 Aug. 19 150 150 300 
Godbout, Saguenay Co. 49·19 67-37 1942 Aug. 21 150 150 300 
Lac Doll, Chicoutimi Co. 1942 Aug. 22 118 116 234 
Club Stadacona, Montmorency Co. 1942 Aug. 24 90 125 215 
Grand Lake Vert, Montmorency Co. 1942 Aug. 26 103 103 206 
Baie Laval, Saguenay Co. 48-45 69·04 1942 Sept. 1 109 109 
Savane Bedard, Laurentide Park 1942 Sept. 1 107 107 
LaVerendrye, Matepedia Co. 1942 Sept. 5 59 59 118 
Malbaie, CharlevoLx Co. 47-39 70·11 1942 Sept. 9 78 78 156 
Pascal is, Abitibi Co. 48·09 77·29 1942 Sept. 9 95 94 189 
St. Louis, Dorchester Co. 46·16 70·20 1942 Sept. 12 100 100 200 
River Portneuf, Saguenay Co. 1942 Sept. 14 97 97 194 
Polette River, Saguenay Co. 48·27 69·37 1942 Sept. 16 73 111 184 
St. Gedeon de Beauce, Frontenac Co. 45-52 70·39 1942 Sept. 25 118 116 234 

Ontario 
Guthrie, Simcoe Co. 44·28 79·33 1942 June 16 156 60 216 
Prospect, Carleton Co. 45·07 75-59 1942 Sept. 29 119 175 294 

Temelllcha ,·nternlptor (Grav.) 
Ontario 

Hamilton. \Ventworth Co. 43-14 79·56 1928 July 19-Aug. 5 178 369 547 
Niagara Falls, We110nd Co. 43-08 79·04 1928 July 19 38 82 120 
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Species and Locality 
Temelucha interruptor (Gra\·.) (continued) 

Ontario 
Hamilton, \Ventworth Co. 
Toronto, York Co. 
Hamilton, \Ventworth Co. 
Niagara Falls, Welland Co. 
Lorraine, Weiland Co. 
Pine Crest, Weiland Co. 
Toronto, York Co. 
Niagara Falls, Weiland Co. 
Toronto, York Co. 
Kingsville, Essex Co. 
Kingsville, Essex Co. 
Kingsville, Essex Co. 
London, Middlesex Co. 
Elmira, Waterloo Co. 
Elmira, Waterloo Co. 
Elmira, Waterloo Co. 
Elmira, Waterloo Co. 

Tetracampe diprioni Ferr. 
New Brunswick 

Kingsley Hoad, York Co. 
Quebec 

Parke Hescrve, Kamouraska Co. 
Parke Reserve, Kamouraska Co. 

Ontario 
Bright's Grove, Lambton Co. 
Carlsbad Springs, Carleton Co. 
Kemptvillc, Grenville Co. 
Guelph, Wellington Co. 

TetrasticllUs tllrionum (Htg.) 
Ontario 

Kingsville, Essex Co. 
Elmira, Waterloo Co. 
Elmira, Waterloo Co. 
Clear Creek, Norfolk Co. 
Elmira, Waterloo Co. 

Winthemia occitletllis Reinh. 
Newfoundland 

Grand Lake Road, Humber Dist. 
Harpoon RH., Grand Fulls Dist. 
Spruce Brook, St. Georgc's Dist. 
Little Georges, St. George's Dist. 
Red Indian Lake-Millertown, 

Grand Falls Dist. 
Spruce Brook, St. George's Dist. 
French Brook, St. George's Dist. 
Red Indian Lake, Grand Falls Dist. 
\Vestem Blue Pond, St. Barbe Dist. 

Ontario 
Hill Island, Gananoque, Leeds Co. 

Zagrammosoma sp. 
Ontario 

Kemptville, Grenville Co. 

ZeniUia no.": Hall 
New Brunswick 

Oromocto, Sunbury Co. 
British Columbia 

Hosmer 
Rosen Lake 

Lat. 
o , 

43-14 
43049 
43·14 
43'08 
42-52 
42·53 
43049 
43·08 
43049 
42·02 
42·02 
42·02 
42·59 
43-38 
43-38 
43-38 
43·38 

46·04 

47-35 
47·35 

43·02 
45·20 
45'09 
43·33 

42·02 
43-38 
43·38 
42·35 
43-38 

48040 
48·35 
48·46 
48·49 

48·37 
48-46 
48'08 
48'37 
50·21 

44·21 

45·01 

Long. 
o , 

79·56 
79·27 
79·56 
79·04 
79·14 
79·13 
79·27 
79·04 
79·27 
82046 
82046 
82046 
81-16 
80·32 
80·32 
80·32 
80·32 

66·46 

69·32 
69·32 

82·17 
75·29 
75-59 
80·16 

82-46 
80·32 
80·32 
80·35 
80·32 

58·09 
56·38 
58·11 
58·06 

57·09 
58·11 
58·55 
57·09 
57·13 

75-59 

75·39 

45'52 66·28 

49·35 114-55 
49·24 115-12 
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Date 

1929 July 12-23 
1930 July 4-9 
1930 July 18 
1931 July 1-15 
1932 July 1-13 
1933 June 30-Aug. 8 
1933 July 11-27 
1935 July 16-Aug. 16 
1935 Aug. 19 
1941 June 28-July 15 
1942 Aug. 5-14 
1943 July 13-Aug. 6 
1949 July 7 
1955 July 5-Aug. 4 
1956 June 20-July 25 
1957 
1958 

1936 July 10 

1935 July 1-17 
1936 July 2-Aug. 10 

1949 l\lay 13-Sept. 14 
1949 May 16 
1949 May 17 
1949 June 20 

1938 June 18 
1956 July 3 
1957 
1958 
1958 

1949 Aug. 28 
1949 Aug. 28 
1950 July 24 
1950 July 24-31 

1950 July 25 
1951 July 23 
1951 July 24 
1951 July 28 
1951 Aug. 1 

1950 Aug. 2 

1950 Aug. 22 

1935 July 9 

1935 July 4-9 
1935 July 4-9 

2 
26 

118 
52 

1535 
666 

7447 
775 

74 
3 

1419 
33 

547 
409 

1520 

4210 

833 
252 
165 
144 

356 
30 

24 
28 

488 
1221 

1396 
149 
147 
148 
323 

200 

9 

Numbers 
~ 

23 
57 
15 

243 
58 

3066 
1332 
7838 
1519 

77 
71 

2844 
23 

814 
1327 

1489 

9735 

1671 
495 
336 
317 

1214 
29 

46 
47 

491 
1230 

1398 
149 
147 
149 
174 

470 

30 

Total 

25 
83 
15 

361 
110 

4601 
1998 

15285 
2294 

151 
74 

4263 
56 

1361 
1736 
2898 

268 

3009 

1697 
13945 

2504 
747 
501 
461 

1570 
59 

1102 
6080 
7813 

70 
75 

979 
2451 

2794 
298 
294 
297 
497 

670 

39 

500 

1112 
153 
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APPENDIX II 

RECOVERIES OF PARASITES AND PREDATORS EMPLOYED IN BIOLOGICAL 
CONTROL PROJECTS AGAINST FOREST INSECTS IN CANADA, 1910-1958 

Compiled by: P. A. JONES and A. R. GRAHAM 

Species and Locality Lat. I~n,g. Year Host 

Agathis pI/mila (Ratz.) 
Newfoundland {Liberations 194+-47} 

l\'1ain Dam-Deer Lake, Humber Dist. 49·10 57-25 1957 Coleophora laricella (Hbn.) 
Lake St. John, Terra Nova, Bonavista Dist. 48·23 54'39 1958 

N ova Scotia (Liberations 1944-46) 
1958 Co/eophora lariulla {Hbn.} Antigonish, Antigonish Co. 45·38 61·59 

Bass River, Colchester Co. 45·24 63-46 1958 
Beaver Brook, Colchester Co. 45-18 63-25 1958 
Belmont, Colchester Co. 45·24 63·24 1958 
Bloomfield, Digby Co. 44-32 65·50 1958 
East Branch, Cumberland Co. 45·26 64'43 1958 
Fort Ellis, Colchester Co. 45·09 63-23 1958 
Great Village, Colchester Co. 45·24 63-36 1958 
Grc:cnficld, Colchester Co. 45·22 63'08 1958 
Lower Mount Thorn, Pictou Co. 45·32 62·57 1958 
Stewiacke Cross Roads, Colchester Co. 45·14 62-57 1958 

New Brunswick (Liberations 1943-45) 
Fredericton, York Co. 45·58 66·38 1950 Coleophora lariulla (Hbn.) 
Mazerolle Settlement, York Co. 45·54 66·50 1951 
Fredericton, York Co. 45'58 66·38 1952 
Champlain Island Road, Northumbc:rlund Co. 47·01 65·34 1953 
Eel River, Restigouche Co. 48·02 66'25 1953 
Glcnlevit, Restigouchc Co. 47·58 66·54 1953 
Gray Rapids, Northumberland Co. 46·44 65049 1953 
Lord & Foy Tower Road, Gloucester Co. 47·27 65·28 1953 
Eel River, Restigouehe Co. 48·02 66·23 1954 
Craig Sta., Restigouche Co. 48·00 66·23 1955 
Six Roads, Gloucester Co. 47·39 64·52 1955 
Acadia Sta., Sunbury Co. 46·01 66·14 1957 
B1issville, Sunbury Co. 45·37 66·36 1957 
Canterbury, York Co. 45·53 67·27 1957 
McGivney, York Co. 46·22 66'32 1957 
Redmondville, Northumberland Co. 46'56 65·15 1957 
Robertson's Point, Queens Co. 45'53 66·07 1957 
St. Croix, York Co. 45·34 67·25 1957 
Waasis, York Co. 45·49 66·36 1957 
\Velsford, Queens Co. 45·27 66·21 1957 
Woodlands, York Co. 46·12 66·47 1957 
Acadia Sta., Sunbury Co. 46·01 66·14 1958 
nairdsville, Victoria Co. 46·38 67-44 1958 
nartibog Bridge, Northumberland Co. 47·06 65·22 1958 
Canterbury, York Co. 45-53 67-27 1958 
Coles Island, Queens Co. 45·56 65048 1958 
Folkins, Kings Co. 45'49 65·33 1958 
Fredericton, York Co. 45-58 66·40 1958 
Frosty Hollow, 2 mi. Vol., \Vestmorland Co. 45·53 64·23 1958 
Goshen, Kings Co. 45·53 65040 1958 
Mazerolle Settlement, York Co. 45·53 66·52 1958 
New Canaan, Queens Co. 46·03 65·28 1958 
Oak Bay, Charlotte Co. 45-10 67-12 1958 
Pinder, York Co. 46·03 67·13 1958 
Robertson's Point, Queens Co. 45·53 66·07 1958 
Route 27, Charlotte Co. 45·29 67·19 1958 
St. Jacques, l'vladawaska Co. 47·27 68·24 1958 
Stanley, York Co. 46·17 66'43 1958 
\Vaasis, York Co. 45049 66'36 1958 
Welsford, Queens Co. 45·27 66·21 1958 
8 mi. N. Jct. 11 & 8, Northumberland Co. 47·09 65·26 1958 
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Species and Locality Lat. Long 
o I 

Year Host 

Agathis pumila (Ratz.) (continued) 
Quebec (Liberntions 1943, '45) 

Compton, Compton Co. 45·15 71·50 1957 Co/eophora Iaricella (Hbn.) 
Knowlton, Brome Co. 45-10 72·30 1957 
Magog, Stanstead Co. 45-10 72-10 1957 
Richmond, Richmond Co. 45040 72·10 1957 
St. Agapit, Lotbiniere Co. 46·35 71·25 1957 
Ste. Catherine, Portneuf Co. 46'50 71-40 1957 
Waterloo, Shefford Co. 45·20 72·30 1957 
Laurier Sta., Lotbiniere Co. 46·30 71-40 1958 
Magog, Stanstead Co. 45-10 72·10 1958 
Macdonald College, Montreal Co. 45·25 73·55 1958 
St. Agapit, Lotbiniere Co. 46·35 71·25 1958 
Ste. Catherine, Portneuf Co. 46'50 71-40 1958 
St. Raymond, Portneuf Co. 46·55 71·50 1958 
South Stukcly, Shefford Co. 45·20 72·25 1958 

Ontario (Liberations 1937-39, '43, '46) 
MilIbridge, Hastings Co. 44-42 77-37 1941 Co/eop//Ora /aricelJa (Hbn.) 
MiUbridge, Hastings Co. 44-42 77-37 1942 
Millbridge, Hastings Co. 44'42 77-37 1943 
Millbridge, Hastings Co. 44'42 77-37 1947 
Algonquin Park, Pembroke Dist. 45·33 78·36 1948 
Barry's Day, Renfrew Co. 45·29 77-41 1948 
Dorset, Haliburton Co. 45'15 78'53 1948 
Dwight, Haliburton Co. 45·19 79·00 1948 
Golden Lake, Renfrew Co. 45·35 77-16 1948 
Madawaska, Pembroke Dist. 45·30 77·59 1948 
Minden, Haliburton Co. 44·56 78·44 1948 
Norwood, Peterborough Co. 44·23 77-59 1948 
Opeongo Park, Renfrew Co. 45·27 76·44 1948 
Peterborough, Peterborough Co. 44-18 78-19 1948 
St. Williams, Norfolk Co. 42-41 80·25 1948 
Peterborough, Peterborough Co. to 44·18 78·19 

Renfrew, Renfrew Co. 45·28 76-42 1949 
Allan Park, Grey Co. 44-10 80'56 1951 
Barrie, Simcoe Co. 44·23 79-42 1951 
Corbetton, Dufferin Co. 44·08 80·19 1951 
Domoch, Grey Co. 44·18 80·52 1951 
Elmwood, Bruce Co. 44'14 81'04 1951 
Eramosa, Wellington Co. 43·36 80'13 1951 
Fultons, Wellington Co. 43·58 80·59 1951 
Midhurst, Simcoe Co. 44·26 79·44 1951 
Mossley, Middlesex Co. 42-52 80·59 1951 
Mount Forest, Grey Co. 43-58 80·43 1951 
Oliphant, Bruce Co. ..... 43 81-17 1951 
Ompah, Frontenac Co. 45-01 76·50 1951 
Ravenshoe, York Co. 44·13 79·24 1951 
St. Williams, Norfolk Co. 42-41 80·25 1951 
Sharon, York Co. 44·07 79·27 1951 
Singhampton, Simcoe Co. 44·21 80·15 1951 
Uxbridge, Ontario Co. 44·07 79·08 1951 
Vivian Forest, York Co. 44·07 79-17 1951 
Wiarton, Grey Co. 44·45 81-08 1951 
Aikensville, Wellington Co. 43-26 80·14 1952 
Camilla, Dufferin Co. 44'00 80'07 1952 
Camp Borden, Simcoe Co. 44·16 79·54 1952 
Midhurst, Simcoe Co. 44·26 79·44 1952 
Minden, Haliburton Co. 44·56 78·43 1952 
Orchard, Grey Co. 44·06 80·48 1952 
Priccville, Grey Co. 44'13 80·38 1952 
Uxbridge, Ontario Co. 44·07 79·08 1952 
Varney, Grey Co. 44·08 80·48 1952 
Vivian Forest, York Co. 44·07 79-17 1952 
Ahmic Harbour, Parry Sound Dist. 45-40 79-47 1957 
Algonquin Park, E. gate, Pembroke Dist. 45-30 78-16 1957 
Apsley, Peterborough Co. 44·45 78·06 1957 
Bancroft, Hastings Co. 45-03 77-52 1957 
Batchawana, Sault Ste. Marie Dist. 46'55 84-36 1957 
Beaucage, North Bay Dist. 46·21 79·40 1957 
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Species and Locality 

Agathis pUlllila (Ratz.) (continued) 
Ontario (Liberations 1937-39, '43, '46) 

Bewdley, Lindsay Co. 
Cameron, Victoria Co. 
Camp Borden, Simcoe Co. 
Cobden, Pembroke Dist. 
Deep River, Pembroke Dist. 
Denbigh, Lennox & Addington Co. 
Dunm·iI\e, Haldimand Co. 
Dwight, Parry Sound Dist. 
Eganville, Renfrew Co. 
Franktown, Lanark Co. 
Galt (5 mi. S.), Waterloo Co. 
Georgetown, Halton Co. 
Greenwood, Ontario Co. 
Guelph, (3 mi. S.), Waterloo Co. 
Havelock, Peterborough Co. 
Holloway, Hastings Co. 
Kaladar (8 mi. W.), Lennox & Addington Co. 
Kinmount, Somerville Tp., Victoria Co. 
Kushog Lake, Haliburton Co. 
Maberly, Lanark Co. 
Madawaska, Pembroke Dist. 
Manitoulin Island, Bidwell Tp. Sudbury Dist. 
Marmora, Hastings Co. 
Mattawa (3 mi. S.), Nonh Bay Dist. 
Melrose, Hastings Co. 
Millbridge, Hastings Co. 
Minden, Halibunon Co. 
Nonh Bay (5 mi. E.), Nonh Bay Dist. 
Nonh Bay (5 mi. S.), Nonh Bay Dist. 
Nonhbrook, Lennox & Addington Co. 
Omemee, Victoria Co. 
Orono, Durham Co. 
Parry Sound (8 mi. N.), Parry Sound Dist. 
Peterborough, Peterborough Co. 
Plainfield, Hastings Co. 
Pon Elmsley, Lanark Co. 
St. Thomas, Elgin Co. 
St. Williams, Norfolk Co. 
Secord Tp., Sudbury Dist. 
Simcoe (3 mi. W.), Norfolk Co. 
Steenburg, Hastings Co. 
Stephenson Tp., Parry Sound Dist. 
Stirling, Hastings Co. 
Sundridge (4 mi. N.), Parry Sound Dist. 
Sundridge (5 mi. W.), Parry Sound Dist. 
Torrance (3 mi. S.), Parry Sound Dist. 
Uxbridge Forest, Ontario Co. 
Vivian Forest, York Co. 
Woodstock (2 mi. E.), Oxford Co. 

Agria affims (Fall.) 
Newfoundland (Liberations 1947/51) 

Bowring Park 
Nova Scotia 

Annapolis, Annapolis Co. 
New Brunswick (Liberations 1948-52) 

Black Point, Gloucester Co. 
Charlo, Restigouche Co. 
Jerry Ferguson Brook, Restigouche Co. 
Middlebrook Tower, Restigouche Co. 
Miramichi River, Northumberland Co. 
Sevogle River, Nonhumbcrland Co. 
Budworm City, Restigouche Co. 
Kedgwick River, Restigouche Co. 
McCormack Tower, Rcstigouche Co. 
Middlebrook Tower, Restigouche Co. 

Lat. 
o , 

44·06 
44·27 
44·16 
45·37 
46·06 
45·08 
42·54 
45·19 
45·33 
45·02 
43-18 
43-39 
43·55 
43-31 
44·26 
44·18 
44·36 
44·47 
45-07 
44-51 
45·30 
45·53 
44·29 
46·15 
44·17 
44·42 
44·56 
46·17 
46·15 
44·44 
44·18 
43-58 
45·22 
44·20 
44·17 
44·54 
42-47 
42-41 
46·21 
42·50 
44·51 
4s-t5 
44·18 
45-49 
45-45 
45·00 
44·04 
44·10 
43·08 

44·45 

47048 
47·48 
47-36 
47045 
47·08 
47·14 
47·33 
47-50 
47-34 
47045 
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Long. 
o , 

78·20 
78·46 
79·53 
76·53 
77-19 
77-16 
79·38 
79·00 
77·06 
76·04 
80·19 
79·56 
79·04 
80·14 
77·53 
77·28 
77-15 
78·40 
78-48 
76·33 
77-59 
82·03 
77·41 
78·42 
77·08 
77-35 
78·43 
79·20 
79·23 
77·09 
78·34 
78·37 
80·03 
78-19 
77-21 
76·07 
S1-12 
SO·25 
SO·51 
SO·21 
77-40 
79·18 
77·33 
79·23 
79·30 
79·34 
79·05 
79·15 
SO·43 

65·32 

65·44 
66·33 
66·45 
66·27 
66·02 
66·1S 
66·37 
6S·03 
66·42 
66·27 

Year 

1957 
1957 
1957 
1957 
1957 
1957 
1957 
1957 
1957 
1957 
1957 
1957 
1957 
1957 
1957 
1957 
1957 
1957 
1957 
1957 
1957 
1957 
1957 
1957 
1957 
1957 
1957 
1957 
1957 
1957 
1957 
1957 
1957 
1957 
1957 
1957 
1957 
1957 
1957 
1957 
1957 
1957 
1957 
1957 
1957 
1957 
1957 
1957 
1957 

1947 

1936 

1953 
1954 
1954 
1954 
1954 
1954 
1955 
1955 
1955 
1955 

Host 

Coleophora laricella (Hbn.) 

Choristoneura fUlllijerana (Clem.) 

Stilpnotia salids (L.) 

Choristoneura fUlllijerana (Clem.) 



Species and Locality 

Agria aJfinis (Fall.) (continued) 
Ncw Brunswick (Liberations 1948-52) 

Ritchie Brook, nestigouche Co. 
Sevogle River, Northumberland Co. 
Trouser's Lake, Victoria Co. 
Blissfield, Northumberland Co. 

Quebec (Liberations 1945, '47-52) 
Laniel, Timiskaming Co. 
Laniel, Timiskaming Co. 
Tee Lake, Timiskaming Co. 
Laniel, Timiskaming Co. 
Tee Lake, Timiskaming Co. 
Maniwaki, Gatineau Co. 
Meach Lake, Gatineau Co. 
Metis Lake, Rimouski Co. 
Plate River, Rimouski Co. 
Rimouski niver, I~imouski Co. 
Rioux Seignory, Rimouski Co. 
Mutane River, Malane Co. 
Matapedia Lake, Matapedia Co. 
Metis Lake, Matapedia Co. 
I'abos River, Gaspe Co. 
Bcrry Mountain Depot, Matanc Co. 
Milis Lake, Matapedia Co. 
Malapedia Lake, l\Iatapedia Co. 

Ontario (Liberations 1946-50, '52) 
Lake Abitibi, Cochrane Dist. 
\Vestree, Gogama Dist. 
Sudbury, Sudbury Dist. 
Ignace, Kenora Disi. 
Shakwa Lake. 
Biscotasing, Chapleau Dist. 
Limer, While Rh'er Dist. 
Biscotasing, Chapleau Dist. 
Camp Borden, Simcoe Co. 
Foleyet, Gogama Disl. 
Matachewan, Swastika Dist. 
Nicholson, Chapleau Dist. 
Timagami, North Bay Dist. 
Thor Lake, Sudbury Dist. 
Peterborough, Peterborough Co. 
Powassan, Parry Sound Dist. 
Ruel, Sudbury Dist. 
Sudbury, Sudbury Dist. 
Wawa, White River Dist. 
Apsley, Peterborough Co. 
Cobden, Renfrew Co. 
Geraldton, Geraldton Dist. 
Shiningtree, Swastika Dist. 
Smooth Rock Falls, Cochrane DiS!. 
Camp Borden, Simcoe Co. 
Maitland, Grenville Co. 
Black Sturgeon Lake, Port Arthur Dist. 
Hastings, Northumberland Co. 
Black Sturgeon Lake, Port Arthur Dist. 
Cloud Bay, Port Arthur Dist. 
Nipigon, Port Arthur Dist. 
North Bay, North Day Dist. 
Pass Lake, Port Arthur Dist. 
Regan, White River Dist. 
Vermilion Bay, Kenora Dist. 
Cedar Lake, Sioux Lookout Dist. 
Cedar Lake, Sioux Lookout Dist. 
Craighurst, Simcoe Co. 
Sibley Peninsula, Port Arthur Dist. 
Black Sturgeon Lake, Port Arthur Dist. 
Cedar Lake, Sioux Lookout Dist. 

Lat. 

47·39 
47·14 
47·03 
46·33 

47·03 
47·03 
46·46 
47·03 
46·46 
46'23 
45-32 
48·10 
48·03 
48·15 
48·11 
48·48 
48·34 
48·20 
48·21 
48-41 
48·10 
48·35 

47-25 
46·29 
49-25 

47-18 
47-.59 
47-18 
44016 
48·15 
48·00 
47-58 
47·04 
47·08 
44·20 
46·05 
47-16 
46·30 
48·00 
44'45 
45·37 
49·44 
47-33 
49·16 
44·16 
44·38 
49·22 
44'18 
49·22 

49·01 
46·18 
48·34 
48·41 
49·52 
50'10 
50·10 
44·32 
48·25 
49·22 
50·10 
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Long. 
o , 

67'10 
66·18 
66·58 
66·03 

79·16 
79·16 
79·02 
79·16 
79·02 
75'58 
75'52 
67-40 
68'10 
68·25 
68·44 
67·05 
67-41 
67·50 
64·42 
66·12 
67-40 
67-35 

81·32 
81·00 
91-40 

82·05 
84·32 
82·05 
79·54 
82·26 
80·39 
83-47 
79·47 
81·18 
78'19 
79·22 
81·28 
81·00 
84-48 
78·06 
76·53 
86·57 
81-15 
81·38 
79·54 
75·37 
88·53 
77-57 
88·53 

88·16 
79·28 
88·43 
85·36 
93-23 
93-12 
93-12 
79·44 
88·45 
88·53 
93·12 

Year 

1955 
1955 
1955 
1956 

1938 
1939 
1943 
1944 
1944 
1948 
1950 
1954 
1954 
1954 
1954 
1955 
1955 
1955 
1955 
1956 
1957 
1958 

1925 
1929 
1937 
1938 
1940 
1942 
1942 
1943 
1943 
1943 
1943 
1943 
1943 
1943 
1944 
1944 
1944 
1944 
1944 
1945 
1945 
1945 
1945 
1945 
1946 
1946 
1947 
1947 
1948 
1948 
1948 
1948 
1948 
1948 
1948 
1950 
1951 
1951 
1951 
1952 
1952 

Host 

Choristonellra fllmiferana (Clem.) 

Chomtoneura flllniferatla (Clem.) 

.. .. 
lHalacosoma disstria Hbn. 

,11alacoloma dilltria Hbn. 

., u .. 

ChorislonellTa fumiferana (Clem.) 

.. 
,11alacosoma dilltria Hbn. 
Chomtoneura fumiferatta (Clem.) 

.. " 
,11alacosoma dilltria Hbn. 
Chomtoneura fumiferana (Clem.) 



Species and Locality 

Agria affinis (Fall.) (continued) 
Ontaria (Liberations 1946-50, '52) 

Mountain Grove, Frontenac Co. 
Port Arthur, Port Arthur Dist. 
Nonnandale, Norfolk Co. 
Port Arthur, Port Arthur Dist. 
Black Sturgeon Lake, Port Arthur Dist. 
Cedar Lake Sioux Lookout Dist. 

Manitoba (Liberations 1947, '49-51) 
Aweme 

Saskatchewan 
Wala Come Forest 
Sled Lake 

Alberta 
Banff 
'Vaterton 
Fort Vermilion 

British Columbia 
Lillooet 
Chase 
Agassiz 
Salmon Ann 
Salmon Ann 
Lillooet 
Fernie 
Trinity V dlley 
Likely 

North-west Territories 
Nakama River 

Aglj'P0n jlaveoiatum (Gra\") 
Nova Scotia (Liberations 1956-58) 

Oak Hill, Bridgewater, Lunenburg Co. 
Oak Hill, Bridgewater, Lunenburg Co. 

Apanteks lacteicolor Vier. 
Nova Scotia (Liberations 1913) 

Bear River, Digby Co. 
Bear River, Digby Co. 
Bear River, Digby Co. 
Dear River, Digby Co. 
Belleisle, Annapolis Co. 
Bridgeto"""Il, Annapolis Co. 
Clarence, Annapolis Co. 
Deep Brook, Annapolis Co. 
Granville Ferry, Annapolis Co. 
Greenwich, Kings Co. 
Hannony, Annapolis Co. 
Highbury, Kings Co. 
Middleton, Annapolis Co. 
Moschelle, Annapolis Co. 
Nictaux, Annapolis Co. 
Round Hill, Annapolis Co. 
Smith's Cove, Digby Co. 
Somerset, Kings Co. 
Sunnyside, Kings Co. 
Tupperville, Annapolis Co. 
Upper Granville, Annapolis Co. 
Weymouth, Digby Co. 
Williamston, Annapolis Co. 

New Brunswick (Liberations 1913, '15) 
South-Western Section, Charlotte Co. 

Apanteks soIitariw (Ratz.) 

1\1 

Newfoundland (Liberations 1936, '40, '42) 
St. George's, St. George's Dist. 
Bishop Falls, Grand Falls Dist. 
Curling, Humber Dist. 
Deer Lake, Humber Dist. 

Lat. Long. 
o , o , 

44·44 76·51 
48·25 89·13 
42·43 80·18 
48·25 89·13 
49·22 88·53 
50·10 93·12 

49'42 99·37 

51-11 115·34 
49·03 113-54 
58·23 115·59 

50·42 121·56 
50'49 119·41 
49·14 121·46 
50·42 119·17 
50'42 119·17 
50·42 121'56 
49·30 115·03 
50·18 118·57 
52·37 121·34 

44·22 
44'22 

44'34 
44·34 
44·34 
44·34 
44·48 
44·51 
44·53 
44'38 
44·45 
45·05 

44·57 
44·34 
44·54 
44'46 
44·36 
45·05 
45'06 
44·48 

44·25 

48'26 
49·02 
48·57 
49'11 

]81 

64·30 
64·30 

65·37 
65·37 
65·37 
65·37 
65·25 
65·18 
65·15 
65·39 
65·32 
64·24 

65-(1:\ 
65·38 
65·02 
65·25 
65-43 
64·45 
64·25 
65-22 

66·00 

58·30 
55·31 
58·00 
57·17 

Year 

1952 
1952 
1953 
1953 
1954 
1955 

1925 

1940 
1953 

1922 
1924 
1955 

1917 
1920 
1923 
1923 
1925 
1926 
1936 
1937 
1938 

1955 

1957 
1958 

1912 
1913 
1916 
1917 
1917 
1917 
1917 
1917 
1917 
1917 
1917 
1917 
1917 
1917 
1917 
1917 
1917 
1917 
1917 
1917 
1917 
1917 
1917 

1916 

1942 
1953 
1953 
1953 

Host 

Malacosoma Jisstria Hbn. 
Choristoneura fumifermla (Clem.) 

pinus Freem. 
fumiferana (Clem.) 

Choristoneura fumiferana (Clem.) 

JWalacosoma disstria Hbn. 

Choristolleura conjlictana Wlk. 

Nymphalis antiopa L. 

Choristolleura fumiferana (Clem.) 

Operophtera brumata (L.) 

Nygmia phaeorrhoea (Donov.) 

Nygmia phaeorrhoea (Donov.) 

Stilpnotia salicis (L.) 



Species and Locality Lat. Long. Year Host 
0 , 

Apanteles solitarius (Ratz.) (co"ti"ued) 
Newfoundland (Liberations 1936, '40, '42) 

Grand Falls, Grand Falls Dist. 48·56 5HO 1953 Stilp"otia salids (L.) 
Deer Lake, Humber Dist. 49·11 57-26 1956 
Hynes Lake, B. Falls, Gander Dist. 48-44 55·34 1956 
North Pond, Gambo, Bonavista Dist. 48-44 54·28 1956 
Salmon Falls, n. Falls, Gander Dist. 48·54 55·31 1956 
Deer Lake, Humber Dist. 49·11 57·26 1957 
Han'eys Stillwater, Gander Dist. 48·55 55·30 1957 

Nova Scotia 
Amherst, Cumberland Co. 45-50 64·12 1935 Stilp,lOtia lalicis (L.) 
Port Hood, Inverness Co. 46·01 61·32 1935 
Pugwash, Cumberland Co. 45-51 63-40 1935 
Amherst, Cumberland Co. 45'50 64-l2 1936 
Annapolis, Annapolis Co. 44·44 65·30 1937 
Springhill, Cumberland Co. 45'38 64-l4 1949 
Halifax, Halifax Co. 44·38 63-36 1950 
East Springhill, Cumberland Co. 45·39 64·02 1951 
Pugwash Jet., Cumberland Co. 45-46 64-07 1951 " "If 3-mile Plains, Hants Co. 44·57 64·07 1951 Zeiraphera jortu"aoo Kft. 
Antigonish, Antigonish Co. 45·37 61'59 1952 Stilpnotia salicis (L.) 
Sydney Mines, Cape Breton Co. 46·15 60'14 1958 

Prince Edward Island 
Charlottetown, Queens Co. 46·13 63-07 1935 Stilpnotia salids (L.) 
Charlottetown, Queens Co. 46'13 63·07 1937 
Millcove, Route 6, Queens Co. 46·22 63·02 1957 

New Brunswick (Liberations 1933, '34) 
Moncton, \Vestmorland Co. 46·05 64·48 1934 Stilpnotia salids (L.) 
l\'lcAdam, York Co. 45·35 67·19 1937 
McAdam, York Co. 45·35 67·19 1938 
Moncton, Westmorland Co. 46'05 64-48 1938 
Bathurst, Gloucester Co. 47·36 65-40 1947 
N. \Voodstock, Carleton Co. 46·09 67-34 1953 
\Voodstock, Carleton Co. 46·09 67-34 1953 
Campbellton, nestigouche Co. 47·59 66·41 1955 
Douglastown, Northumberland Co. 47·02 65·31 1955 
East Bathurst, Gloucester Co. 47·37 65·38 1955 
Lozier, Route II, Gloucester Co. 47·36 64·52 1955 
Newcastle, Northumberland Co. 47·00 65·35 1955 
Campbellton, Gloucester Co. 48·00 66'40 1957 

British Columbia (Liberations 1933) 
Nicomen Island 49·10 122'08 1934-41 Stilp"otia salids (L.) 
Cowichan Lake 48-41 124·04 1941 
Goat Island 48-48 124-l0 1941 
Mission 49·08 122·17 1941 
Victoria 48·25 123-20 1941 
Cowichan Lake 48·48 124'04 1942 
Goat Island 48·48 124-l0 1942 
Mission 49·08 122·17 1942 
Goat Island 48·48 124-10 1943 
Goat Island 48'48 124'10 1944 
Victoria 48'25 123-20 1944 
Vancouver 1951 
Halston, Bestwick, Curry Lake, Lac du Bois 50·34 120·04 1952 
Victoria 48·25 123-20 1954 
Comox 49·40 124·56 1955 
Victoria 48'25 123-20 1955 
Halston, Bestwick, Curry Lllke, Lac du BOIS 50·34 120·04 1956 
Nonaimo 49·10 123·56 1956 
Victoria 48·25 123·20 1956 

Eran~il tJanc~IlVe:;"m Hlst. Victoria 48·25 123·20 1956 
Metchosin 48·23 123·33 1957 Stilpnotia salids (L.) 
Nanaimo 49·10 123·56 1958 
Victoria 48·25 123·20 1958 

Aphidecta obliterata (L.) 
New Brunswick 

(Liberations 1941, '51, '52, '55-57) 
Fredericton, York Co. 45·55 66·37 1955 Adelgel piceae (lUtz.) 
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Species and Locality Lat. Long. Year Host 
0 , o , 

Aphidoletes thO/npson; Mohn 
New Brunswick (Liberations 1955, '57, '58) 

Fredericton, York Co. 45·58 66·40 1958 AJelges piceae (Ratz.) 

Aptesis basi::olla (Grav.) 
New Brunswick (Liberations 1933-36, '38--40) 

Fredericton, York Co. 45·58 66·38 1934 Diprion hercyniae (Htg). 
Young Brook, York Co. 46·15 66·33 1934 
North Tay, York Co. 46·14 66·48 1939 
Young Brook, York Co. 46·15 66·33 1939 

Quebec (Liberations 1933-36, '39, '40) 
Kelly's Camp, Gaspe North 4!H7 66·08 1934 Diprioll hercyniae (Htg.) 
Parke Reserve, Kamouraska Co. 47·27 69·40 1934 
Berthierville, Berthier Co. 46·05 73·10 1935 
Parke Reserve, Kamouraska Co. 47·35 69·32 1935 
Parke Reserve, Kamouraska Co. 47·35 69·32 1937 
Parke Rcscrvc, Kamouraska Co. 47·35 69·32 1938 
Cascapedia River, Gaspe Pen. 1939 
Kamouraska, Kamouraska Co. 47·34 69·52 1939 
Parke Reserve, Kamouraska Co. 47·35 69·32 1939 
Parke Reserve, Kamouraska Co. 47·35 69·32 1940 

Ontario (Liberations 1935, 1938-47) 
Bright's Grove, Lambton Co. 43·03 82·14 1941 Neocliprion sertifer (Gcdr.) 
Brigden, Lambton Co. 42·49 82·17 1946 
Bright's Grove, Lambton Co. 43·03 82·14 1946 
Bright's Grove, Lambton Co. 43·03 82·14 1947 
Chatsworth, Grey Co. 44·27 80·53 1958 

Aptesis subguttatus (Grav.) 
Quebec (Liberations 1937-38) 

Parke Reserve, Kamouraska Co. 47·35 69·32 1937 Diprioll hercyniae (Htg.) 
Parke Heserve, Kamournska Co. 47·35 69·32 1939 

Blastothrix sericea (Dalm.) 
New Brunswick 

Fredericton, York Co. 45·56 66·39 1937 Lecanium corni Bouche 
Ontario 

Kitchener, Waterloo Co. 43·27 
Saskatchewan 

80·30 1935 uca"ium sp. 

Regina 1957 Lecanium comi Bouche 
British Columbia (Liberations 1928, '29, '34) 

North Vancouver 49·20 123·05 1930 .. 
Vancouver 49·15 123·05 1941 Lecanil/m coryli L. 
Vancouver, Victoria & Lower Fraser Vallcy 1941-45 
Victoria 48·25 123·20 1942 .. .. 
Victoria 48·25 123·20 1943 Physokermes sp. 
Victoria, Vancouver & West Vancouver 1950 
Victoria, Vancouver & \Vest Vancouver 1951 
Victoria, Vancou'"'-... & 'Vest VancoU\'cr 1954 
Langford 48·26 123·30 1958 Luanil/m sp. 
Victoria 48·25 123·20 1958 Coccidllc 

Campoplex ml/tabilis (Holmg.) 
Ontario (Liberations 1928, '33, '35, '43) 

Niagara Falls, Weiland Co. 43·07 79·03 1943 nhyaeio"ia bl/oliana (Schiff.) 

Ceromasia al/rieal/data Tnsd. 
Quebec (Liberations 1945-47, '49, '53) 

Matane Dist. 1957 ChoristonetlTa Jumiferana (Clem.) 
Matapedia Lake, Matapedia Co. 67·30 48·40 1957 

Ci"ospilus pietus (Nees) 
Ontario (Liberations 1934, '38, '39) 

Millbridge, Hastings Co. 44·43 77·35 1943 ColeopJ/Ora laricella (Hbn.) 

Compsilura coneillnata Meig. 
Nova Scotia (Liberations 1913, 'IS, '33) 

Annapolis Royal, Annapolis Co. 44·45 65·31 1915 Nygmia phae~hoea (Dono v.) 
Annapolis, Annapolis Co. 44·45 65·31 1930 Sti/pnotia salids (L.) 
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Species and Locality Lat. ~n,g. Year Host 

Compsi/llra eo"d"nata Meig. (continued) 
Nom Scotia (Liberations 1913, 'IS '33) 

Dawson Siding, Hants Co. 44·56 63·58 1939 Acronieta !raui/is (Gn.) 
Fenwick, Cumberland Co. 45·45 64·11 1940 Lambdina fiseel/aria foeel/aria (Gn.) 
Halifax 1940 
Hants Co. 1940 .. ,. If U 

Sauler Lake, Halifax Co. 1941 Epi"ita autllmnata henshatci Swett. 
Dundt.-e, Richmond Co. 45·43 61·09 1944 Nyrnphalis antiopa L. 
Cumberland Co. 1946 Orgyia lelleostigma J. E. Smith 
Grand Anse, Cape Breton Island 46·49 60·46 1947 Hyphantria cunea Dru. 
Halifax, Halifax Co. 44·38 63·37 1947 

Lambdina fise;iLaria foetI/aria (Gn.) Annapolis Co. 1949 
Colchester Co. 1949 Orgyia /eueostigma J. E. Smith 
Digby Co. 1949 1.ambdina filCel/aria fiset/laria (Gn.) 
Shubenacadie, Hants Co. 45·06 63·24 1949 Nymphalis antiopa L. 
Big Interval, Inverness Co. 46·25 60·54 1950 Orgyia /eueostigma J. E. Smith 
East IVltn., Colchester Co. 45·26 63·14 1950 ,. n •• 

Cambridge Sta., Kings Co. 45·04 64·37 1952 Nympha/is antiopa L. 
Halifax, Halifax Co. 44·38 63·37 1952 Stilpl/otia sa/ids (L.) 
l\fargaree Forks, Im'erncss Co. 46·20 61·06 1957 Nymphalis antiopa L. 
Tracadie, Queens Co. 46·21 62·58 1958 Jl1alaeosoma americanllm (F.) 

Prince Edward Island 
Miscouche, Prince Co. 46·26 63·52 1946 Orgyia leucostigma J. E. Smith 
Miscouche, Prince Co. 46·26 63·52 1947 

Stiipnotia s~iicis (L.) Portage Route, Prince Co. 46·40 64·05 1957 
New Brunswick 

(Liberations 1912-16, '32, '33, '37) 
Fredericton, York Co. 45·58 66·38 1912 Nyumia pllaeorrhoea (Donov.) 
Fredericton,. York Co. 45·58 66·38 1912 Hyphmftria cunea Dru. 
St. Stephen, Charlotte Co. 45·12 67·17 1912 
Fredericton ? 1913 .. .. u 

Fredericton, York Co. 45·58 66·38 1918 Orgyia leucostigma J. E. Smith 
Fredericton ? 1918 Hyplwntria cunta Dru. 
Fredericton, York Co. 45·58 66·38 1936 Nympha/is antiopa L. 
Sackville, Westmorland Co. 45·54 64·22 1936 Sti/pnotia salids (L.) 
Donktown, Northumberland Co. 46·34 66·07 1937 Anisota rubicund a Fabr. 
Fredericton, York Co. 45·56 66·38 1937 Nynrphalis Qlltiopa L. 
McAdam, York Co. 45·35 67·19 1937 
Moncton, Westmorland Co. 46·06 64·47 1937 
West Moncton, Westmorland Co. 46·04 64·52 1937 
Young Brook, York Co. 46·15 66·33 1937 ,. "" 
Moncton, 'Westmorland Co. 46·06 64·47 1938 Sti/pnotia salicis (L.) 
Fredericton, York Co. 45·58 66·38 1939 AI/theraea polyphemus Cram. 
Selwood, Restigouche Co. 47·58 66·25 1939 
Durham Bridge, York Co. 46·09 66·37 1940 Hyplwntria cunea Dru. 
Havelock, Kings Co. 45·59 65·19 1940 

Stilp~otia salids (L.) Pennfield Ridge, Charlotte Co. 45·07 66·43 1940 
Andover, Victoria Co. 46·46 67·42 1942 Acronicta ob/inita J. E. Smith 
Forkstream, Queens Co. 46·04 65·34 1945 Nyrnphalis antiopa L. 
W. Bathurst, Gloucester Co. 47-38 65·41 1946 Stilpnotia salids (L.) 
Brook, Gloucester Co. 47·34 65·51 1947 GrapllOlitlra sp. 
Sinclair, Albert Co. 45·38 64-56 1948 Nematocampa limbata Haw. 
McAdam, York Co. 45·35 67·19 1949 Stilpnotia salicis (L.) 
Pennfield, Charlotte Co. 45·06 66·45 1949 n " .. 

Gloucester Co. 1950 La",bdina focel/aria focel/aria (Gn.) 
Connors, Madawaska Co. 47·14 68·50 1953 Nyrnphalis antiopa L. 
St. Jacques, l\ladawaska Co. 47·28 68·27 1953 
Salmonhurst, Victoria Co. 46·58 67·40 1953 

Sti~~otia sa/ids (L.)' E. Bathurst, Gloucester Co. 47·37 65·38 1954 
Fairfield, St. John Co. 45·22 65·41 1955 Ha indota maculata anguli/era Wlk. 
Scotch Lake, York Co. 45·57 66·59 1955 Nymphalis antiopa L. 
Maugerville, Sunbury Co. 45·54 66·27 1956 Datana ministra Dru. 
Wine River, 4 mi. S., Northumberlnnd Co. 46·52 65·17 1956 Nym~halis antiopa L. 
Harvey, York Co. 45-44 67·00 1957 Hyp a"tria Cllnta Dru. 
Perth, Victoria Co. 46·44 67-42 1957 

Quebec (Liberations 1916) 
Knowlton, Brome Co. 45·13 72-31 1930 
Berthierville, Berthier Co. 46·05 73·10 1933 Ceratomia undlliosa Wlk. 
Abbotsford, Rouville Co. 45·26 72-53 1937 
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0 , 0 , 

Compsilura concinnata Meig. (continued) 
Quebec (Liberations 1916) 

Mount Orford, Stanstead Co. 45·17 72-15 1937 
Lacolle, St. Johns Co. 45·05 73·23 1938 Parorgyia plagiata Wlk. 
Lotbiniere, Lotbiniere Co. 46·36 71·56 1939 lIyphanlria CIInea Dru. 
St. Ambroise 1940 l.ambdina fiscellaria fiscellaria (Gn.) 
South Bolton, Brome Co. 45·09 72·22 1940 Ectropis creplIsclllaria Schiff. 
Arthabaska, Arthabaska Co. 46·02 71·55 1941 It II 

Rougemont, Rouville Co. 45·26 73·04 1941 Datana ministra Dru. 
Kingsmere, Gatineau Co. 45·29 75·51 1948 Acronicta sp. 
Lac Philippe, Gotineau Co. 45·37 76·00 1948 Halisidota Imellaris J. E. Smith 
Kingsmere, Gatineau Co. 45·29 75·51 1949 Orgyia leucostigma J. E. Smith 
Lac Phillipe, Gatineau Co. 45·37 76·00 1949 Halisidota Imellaris J. E. Smith 
Meach Lake, Gatineau Co. 45·)2 75·53 1950 J\1alacosoma disstria Hbn. 
Luskville, Gatineau Co. 45·32 76·01 1953 Ennomos subsignari/lS Hbn. 
Quebec, Quebec Co. 46·45 71·15 1955 Tric"iocamplIs viminalis (Fall.) 
L'lslet, L'lslet Co. 47·05 70·20 1956 Acronicla americana Harr. 
Quebec, Quebec Co. 46·45 71·15 1956 Tric"iocamplls viminalis (Fall.) 
Ste. Foy, Quebec Co. 46·45 71·15 1956 Datana ministra Dru. 
Ste. Foy, Quebec Co. 46·45 71·15 1956 Halisidota maclliata angllii/era Wlk. 
Quebec, Quebec Co. 46·45 71·15 1957 Alypia octolllaculata Fabr. 
Ste. Foy, Quebec Co. 46·45 71·15 1957 Croems latitarStIS Nort. 
St. Vallier, Bellechasse Co. 46·50 70·50 1957 Alsop"ila pOllletaria Harr. 

Ontario (Liberations 1916) 
\Vestboro, Carleton Co. 45-24 75·46 1938 Alypia /allgtoni Couper 
Eels Lake, Haliburton Co. 45·00 78·07 1940 Actias Illna L. 
Ottawa, Carleton Co. 45·23 75·43 1940 Polygonia comma Harr. 
Ottawa, Carleton Co. 45·23 75·43 1941 Datana inlegerrima G. & R. 
Dacre, Renfrew Co. 45·22 76·58 1943 ScI,i:.mra concinna J. E. Smith 
Denbigh Tp., Addington Co. 45·09 77-16 1943 Nymp"alis antiopa L. 
Bowesville, Carleton Co. 45·22 75·40 1944 Halisidota caryae Harr. 
Hazcldean, Carleton Co. 45·14 75·54 1944 Hyphantria tlmea Dru. 
Leamington, Essex Co. 42·03 82·36 1945 Datana integerrima G. & R. 
Cedar Bay, Weiland Co. 42·53 79·13 1946 ministra Dru. 
Finch, Stormont Co. 45·08 75·05 1946 Nymp"alis antiopa L. 
Ottawa, Carleton Co. 45·23 75-43 1947 Symmerista canicosta Franel. 
South Gloucester, Carleton Co. 45·16 75·34 1947 Datana ministra Dru. 
Bells Comers, Carleton Co. 45·19 75·49 1948 Automeris io F. 
Bells Comers, Carleton Co. 45·19 75·49 1948 Datana millistra Dru. 
Bells Comers, Carleton Co. 45·19 75·49 1948 Heterocalllpa gllltivitta Wlk. 
Bells Corners, Carleton Co. 45·19 75·49 1948 Nymphalis antiopa L. 
Carleton Place, Grenville Co. 45·08 76·08 1948 ,. .... 
Galetta, Carleton Co. 45·25 76·15 1948 Hyperetis alllicaria H.-S. 
Hazeldean, Carleton Co. 45·14 75·54 1948 Catocala sp. 
Hazeldean, Carleton Co. 45·14 75·54 1948 Scllizura cOllcjllna J. E. Smith 
Kemptville, Carleton Co. 45·01 75·38 1948 Orgyia antiqua L. 
Manotick, Carleton Co. 45·14 75-42 1948 Acronicta grisea Wlk. 
Manotick, Carleton Co. 45·14 75·42 1948 Heterocampa sp. 
Merrickville, Grenville Co. 44·55 75·50 1948 Lambdina jiscellaria fiscellaria (Gn.) 
Monkland, Stormont Co. 45·12 74·53 1948 Geometridae 
Niagara Falls, Weiland Co. nos 79·05 1948 Polygonia interrogationis F. 
North Gower, Cnrlelon Co. 45·08 75·43 1948 Abbottana clemataria J. E. Smith 
Ottawa, Carleton Co. 45·23 75-43 1948 Schizllra ;pomoeae Dbldy. 
Plevna, Frontenac Co. 44·57 76·59 1948 Sphingidae 
\Vatson's Corners, Lanark Co. 45·02 76·27 1948 Halisidota tessellaris J. E. Smith 
Algonquin N., Pembroke Dist. 46·00 77-30 1949 Datana m;IIistra Dru. 
Chalk River, Pembroke Dist. 46·00 77·30 1949 Papi/io glallclls L. 
Alexandria, Glengarry Co. 45·18 74·38 1950 Nymphalis alltiopa L. 
Bells Comers, Carleton Co. 45·19 75·49 1950 Catocala habilis Grt. 
Constance Bay, Carleton Co. 45·29 76·05 1950 Po/ygonia sp. 
Glenroy, Glengarry Co. 45·14 74·40 1950 Nymphalis alltiopa L. 
Huntley, Carleton Co. 45·17 75·59 1950 Acronicta lepusclliina Gn. 
Ivy Lea, Leeds Co. 44·24 76·01 1950 ScI,izura concinlla J. E. Smith 
l\'lanotick, Carleton Co. 45·14 75-42 1950 Nymphalis antiopa L. 
Merivale, Carleton Co. 45·18 75·44 1950 
Newington, Stormont Co. 45·07 75·01 1950 to II .. 

Ottawa, Carleton Co. 45·23 75·43 1950 ,\1alacosoma disstria Hbn. 
Baxter, Simcoe Co. 44·15 79·50 1951 Nymphalis antiopa L. 
Kintore, Oxford Co. 43·08 81·02 1951 I-leterocampa guttivitta Wlk. 
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Comps;lura tonc;nnata Meig. (continllea) 
Ontario (Liberations 1916) 

Mallory town, Leeds Co. 44·28 75·53 1951 Nymphalis antiopa L. 
Norwood, Peterborough Co. 44·23 77·59 1951 Halisidota ",atulata alleulifera Wlk. 
Norwood, Peterborough Co. 44·23 77-59 1951 Schi::ura cOllcinna J. E. Smith 
Oakland, Brant Co. 43·02 80·20 1951 Datana illtegerr;ma G. & R. 
Oliphant, Bruce Co. 44·44 81·17 1951 Datana m;n;stra Dru. 
Ottawa, Carleton Co. 45·23 75·43 1951 Pristiphora get/iculata (Htg.) 
Peterborough, Peterborough Co. 44·18 78·20 1951 Datana ",illistra Dru. 
Arden, Frontenac Co. 44·43 76·55 1952 
Glen Meyer, Norfolk Co. 42-44 80·40 1952 

Ny::Zphalis ~~t;op~' L. Orono, Durham Co. 43·58 78·37 1952 
Smith Falls, Lanark Co. 44·54 76·02 1952 Symml.'rista callicosta Francl. 
South River P.O., Parry Sound Dist. 45·50 79·05 1954 Heterocampa biundata Wlk. 

British Columbia (Liberations 1929-34) 
Lynn Valley 49·20 123·05 1939 Nymphalidac 
Agassiz 49·14 121·46 1941 Stilp710tia salicis (L.) 
Mission 49·08 122·17 1941 
Sumas 48·59 122·16 1941 
Vancouver 49·15 123·05 1942 
Mission 49·08 122·17 1943 
Cowichan Lake 48·48 124·04 1944 
Decp Cove 49·20 122·54 1944 Noctuidac 
Goat Island 48·48 124·10 1944 Stilpnotia salieU (L.) 
Lytton 50·13 121·35 1944 .. 
Chilliwack 49·10 121·57 1947 Geometridae 
Courtenay 49·42 125·00 1947 Stilpllotia salicis (L.) 
Vancouver 49·15 123·05 1947 I,ambdina fiscellaria lugllbrosa (Hlst.) 
Vancouver 49·15 123·05 1948 lIalisidota arget/tata Pack. 
Anderson River 49·51 121·26 1949 Geometridae 
Campbell River 50·02 125·14 1949 Melanolophia imitata W1k. 
China Creek 49·09 124·47 1949 Syngrapha sp. 
Chipman Creek 48·52 123·56 1949 Acrolliela sp. 
Chipman Creek 48·52 123·56 1949 Ilalisidota allgulifera Wlk. 
Coombs 49·17 124·24 1949 Geomctridae 
Cultus Lake 49·04 121·58 1949 Nepytia phantasmaria Stkr. 
Elk l\lountain 49·07 121·50 1949 Feralia eomstoeki Grt. 
Haney 49·13 122·35 1949 
loco 49·49 122·53 1949 Nepytia phalltasmaria Stkr. 
Lake Buntzen 49·20 122·52 1949 Nadata oregonet/sis Bud. 
Lund 49·58 124·45 1949 Euplexia benisimilis McD. 
Malaspina Inlet 50·03 124·47 1949 Biston togllataria Gn. 
McConnell Creek 51·04 119·27 1949 Acronicla grisea Wlk. 
Mt. Douglas 48·27 123·25 1949 Nymphalis atltiopa L. 
Stavc Falls 49·14 122·22 1949 Antheraea polyphemus Cram. 
Stave Falls 49·14 122·22 1949 l.ambdina fisullaria IlIgllbrosa (Hlst.) 
Stave Falls 49·14 122·22 1949 Melan%phia imitata Wlk. 
Theodosia AmI 50·05 124·49 1949 Geometridac 
Toba Inlet 50·30 124·22 1949 Ve7msia cambrica Curt. 
Cowichan Lake 48·48 124·04 1950 Nymphal;s antiopa L. 
Cultus Lake 49·04 121·58 1950 Ectropis crepllstularitJ Schiff. 
Green Timbers Plantation 48·26 123·27 1950 Gcometridae 
Hunter Creek 49·27 121·26 1950 Noctuidae 
loco 49·17 122·53 1950 Ectropis crepuscularia Schiff. 
Irvine Landing 49·37 124·03 1950 Halisidota sp. 
Langford 48·27 123·28 1950 Nymphalidae 
North Vancouver 49·19 123·05 1950 Ectropis crepuscularia Schiff. 
North Vancou\'er 49·19 123·05 1950 Nepytia phantasmaria Stkr. 
Port Coquidam 49·16 122·47 1950 

Sti/pllotia salici~' (L.) Vancouver 49·15 123·05 1950 
Albemi Road 49·16 124·49 1951 Nymphalis atltiopa L. 
Aldergrove 49·03 122·28 1951 iUeul7lolophia imitata Wlk. 
Bedwell Sound 49·22 125·46 1951 Nymphalis milberti Godt. 
Coquidam 49·16 122·47 1951 Malacoso7na dirstria Hbn. 
Esquimalt 48·26 123·23 1951 Smerinthlls eerisyi Kby. 
Henderson Lake 49·07 125·08 1951 Ectropis crepusclliaria Schiff. 
Hope 49·23 121·26 1951 Nepytia pllOntasmaria Stkr. 
Langley 49·10 122·35 1951 JWalacosoma diutria Hbn. 
McConnell Creek 51·04 119·27 1951 Eetropis crepuscularia Schiff. 
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Compsi/ura concinllata Meig. (conti"ued) 
British Columbia (Liberations 1929-34) 

Poott Nook 
Powell River 
Richmond 
San Juan River 
Stave Falls 
Surrey 
Vancouver 
Vancouver 
Victoria 
Alberni 
Coquitlam 
Langford 
Langle)' 
Poett Nook 
Richmond 
Surrey 
Lillooet River 
Vancouver 
Zeballos Valley 
Alberni 
Chilliwack 
Langford 

Longford 
Longford 
Langford 
Manson's Landing 
Stn\'e Falls 
White Rock 
Brentwood Boy 
Burnaby 
Courtenay 
Halfmoon Bay 
Horseshoe Bay 
Langford 
Lund 
New Westminster 
North Vancouver 
Parksville 
Pemberton 
Vancouver 
Langford 
Laidlaw 
Port Coquitlam 
Agassiz 
Barnfield 
Hogensborg 
Haney 
Laidlaw 
Nanaimo 
New \Vestminster 
New \Vestminster 
Ruskin 
Vancouver 
Vancou\'er 
Vancouver 
Victoria 

Copidosoma gmiculatum (Dalm.) 
Ontario (Liberations 1934, '36, '55, '56, '58) 

Winchester P.O., Dundas Co. 
Newcastle, Durham Co. 

Cremijatlia "igrocellulota Cz. 
New Brunswick (Liberations 1952-57) 

Fredericton, York Co. 

Lat. 

48·53 
49,53 
49·12 
48·34 
49·14 
49·06 
49·15 
49·15 
48·25 
49·16 
49·16 
48·27 
49·10 
48·53 
49·12 
49·06 
49·45 
49·15 
49·59 
49·16 
49·10 
48·27 

48·27 
48·27 
48·27 
50·04 
49·14 
49·02 
48·35 
49·15 
49·42 
49·31 
49·23 
48·27 
49·58 
49·13 
49·19 
49·18 
50·19 
49·15 
48·27 
49·20 
49·16 
49·14 
48·50 
52·23 
49·13 
49·19 
49·10 
49·13 
49·13 
49·11 
49·15 
49·15 
49·15 
48·25 

45·07 
4J.55 

Long. 
o , 

125·03 
124·34 
123·05 
124·25 
122·22 
122·44 
123·05 
123·05 
123·20 
124-48 
122·47 
123·28 
122·35 
125·03 
123·05 
122·44 
122·10 
123·05 
126·51 
124·48 
121·57 
123·28 

123·28 
123·28 
123·28 
124·59 
122·22 
122-48 
123·28 
122·57 
125·00 
123·55 
123·17 
123·28 
124·45 
122·55 
123·05 
124·19 
122·48 
123·05 
123·28 
121·37 
122·47 
121·46 
125·08 
126·34 
122·35 
121·37 
123·56 
122·55 
122·55 
122·26 
123·05 
123·05 
123·05 
123·20 

75·22 
78·36 

45·55 66·39 
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1951 
1951 
1951 
1951 
1951 
1951 
1951 
1951 
1951 
1952 
1952 
1952 
1952 
1952 
1952 
1952 
1953 
1953 
1953 
1955 
1955 
1955 

1955 
1955 
1955 
1955 
1955 
1955 
1956 
1956 
1956 
1956 
1956 
1956 
1956 
1956 
1956 
1956 
1956 
1956 
1957 
1957 
1957 
1958 
1958 
1958 
1958 
1958 
1958 
1958 
1958 
1958 
1958 
1958 
1958 
1958 

1956 
1957 

I-Iost 

Scolioptery.\· libatrix L. 
Geometridae 
,Ua/acosoma diutria Hbn. 
Aeronicta impleta iIlita Sm. 
Lambdi"a jisullaria /ugubrosa (Hlst.) 
JUalacosoma diutria Hbn. 
Orgyia atltiqlla badia Hy. Edw. 
Stilpno/ia salicis (L.) 
Lambdilla jiscellaria lugubrosa (Hlst.) 
Hypha,,/ria cu"ea Oru. 
JUalacosoma diutria Hbn. 
Po/ygo"ia satyrus Edw. 
Ma/acosoma disstria Hbn. 
Vanessa atalatlta L. 
,Ualacosoma diss/ria Hbn. 

.. H 

Aero"ieta grisea Wlk. 
Stilpllotia salicis (L.) 
Polygonia sat)'rus Edw. 
Aeronicta dacty/ina Grt. 
1\{ alacosoma plut:iale Oyar 
Aeronieta radcliffei vancouverensis 

Strand. 
Epicnaptera americana Harr. 
Polygonia satyms Edw. 
ScoliopteTYx libatr;x L. 
Halisidota argmtata Pack. 
jllalacosoma pluviale Oyar 
1.Ualacosoma diutr;a Hbn. 
il1alacosoma pluvialI' Oyar 
Nepytia phantasmaria Stkr. 
Stilpnotia salids (L.) 
Aeronicta dactylilla Grt. 
Orgyia atrtiqlla badia Hy. Ed\\,. 
Polygonia satyrlls Edw. 
Feralia comstocki Grt. 
Nepytia plrCllltaSllraria Stkr. 
1.l1elanolopllia imitata Wlk. 
Nyctobia limitaria "igroangulata Stkr. 
Clroristoneura jumijerana (Clem.) 
Ectropis erepllSculoTia Schiff. 
Smeri"tlllls eerisyi Kby. 
Aeronicta grisea Wlk. 
Halisidota maculata angulijera Wlk. 
Po/ygonia satyrus Edw. 
Ve,,"sia peaTslllli Oyar 
Feralia comstocki Grt. 
Eetropis crepllScularia Schiff. 
Hyplrantria "IIIl'a Dru. 
Stilpnotia salicis (L.) 
Dwerisia t:irginica F. 
Nepytia phCllltaSllraria Stkr. 
Melanoloph;a imitata Wlk. 
Aseptis bi"otata Wlk. 
Lambdina fiscellaria lugubTosa (Hlst.) 
Orgyia antiqua badia Hy. Edw. 
Stilpnotia salids (L.) 

Exoteleia dodecella L. 

1952-58 Adelges piceae (Ratz.) 



Species and Locality Lat. Long. . , Year Host 

Cyzel/is albicans (Fall.) 
Nova Scotia (Liberations 1954-58) 

Bridgewater, Lunenburg Co. 44·23 64·32 1956-58 Operophtera brumata (L.) 

Dalllbomi"us /uscipelmis (Zen.) 
Newfoundland (Liberations 1942, '43, '44, '46-48) 

Humber Dist. 1946 Dipri(m hercy"iae (Htg.) 
New Brunswick (Liberations 1934-43, '46) 

Fredericton, York Co. 45·58 66·38 1936 DipriOll hercy"iae (Htg.) 
Canaan River, \Vestmorland Co. 46·13 65·14 1937 
Young Brook, York Co. 46·15 66·33 1937 
Alward, Queens Co. 46·12 65·27 1938 
Black Brook, Madawaska Co. 47·22 67·37 1938 
Canaan River, Westmorland Co. 46·13 65·14 1938 
Dunbar Creek, Victoria Co. 47·33 67·42 1938 
Grand Falls, Victoria Co. 47·03 67·45 1938 
Hennigar's Farm, Victoria Co. 1938 
Kintore, Victoria Co. 46·42 67·37 1938 
Nashwaak River, York Co. 1938 
Squawcap, Restigouche Co. 47·54 66·55 1938 
Stoneman Settlement, Victoria Co. 1938 
Young Brook, York Co. 46·15 66·33 1938 
Albright Corner, Westmorland Co. 46·01 66·12 1939 
Baie du Vin, Northumberland Co. 47·03 65·08 1939 
Bartibogue, Northumberland Co. 47·12 65·24 1939 
Big Fork, Queens Co. 46·02 65·38 1939 
Block 14, Kent Co. 1939 
Brunswick Parish, Queens Co. 45·58 65-40 1939 
Canaan River, \Vestmorland Co. 46·13 65·14 1939 
Clarks Corner, Queens Co. 45·57 66·10 1939 
Clones, Queens Co. 43-40 66·20 1939 
Cloverdale, Carleton Co. 46·17 67·20 1939 
Coldstream, Carleton Co. 46·21 67·27 1939 
Coles Island, Queens Co. 45·56 65·47 1939 
Doaktown, Northumberland Co. 46·33 66·07 1939 
Douglas, York Co. 45·58 66·45 1939 
Drummond, Victoria Co. 47·03 67·38 1939 
Dunbar Creek, Victoria Co. 47·33 67·42 1939 
Dungarvan, Northumberland Co. 46·39 66·16 1939 
Durham Bridge, York Co. 46·09 66·37 1939 
Hicks Settlement, Westmorland Co. 46·03 65·14 1939 
Hill Road, Carleton Co. 1939 
Howard Brook, York Co. 46·24 67·21 1939 
Indian Falls Depot, Northumberland Co. 47·23 66·15 1939 
Lawson Brook, Queens Co. 1939 
Little Gulquac, Victoria Co. 1939 
Maple Grove, York Co. 46·20 66·45 1939 
McDougall Lake, Charlotte Co. 45·18 66·46 1939 
Millville, York Co. 46·08 67·11 1939 
Nevers Brook, \Vestmorland Co. 46·05 65·17 1939 
Northrup, Kings Co. 45·45 65·46 1939 
Norton Dale, York Co. 46·07 67·16 1939 
Perth, Victoria Co. 46·44 67-42 1939 
Pleasant Vale, Albert Co. 45·53 65·00 1939 
Red Rock, York Co. 46·16 66·42 1939 
Salmon River, Queens Co. 46·14 65·51 1939 
Sheffield, \Vestmorland Co. 45·54 66·24 1939 
Springfield, Kings Co. 45·41 65·49 1939 
Stanley, York Co. 46·17 66·46 1939 
Taxis Rh'er, York Co. 46·26 66·27 1939 
Taxis River (South of), York Co. 46·25 66·35 1939 
Trout Brook, Northumberland Co. 47·06 65·47 1939 
Young Brook, York Co. 46·15 66·33 1939 
Acadia Sta., Sunbury Co. 46·00 66·22 1940 
Dunbar Creek, Victoria Co. 47·33 67·42 1940 
Young Brook, York Co. 46·15 66·33 1940 
Dunbar Creek, Victoria Co. 47·33 67·42 1941 
Young Brook, York Co. 46·15 66·33 1941 
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Dahlbominu$ fwcipennu (Zett.) (continued) 
Quebec (Liberntions 1934-44, '48) 

Causapscal Lake, Matapedia Co. 48·29 67·08 1934 Diprion hercyniae (Htg.) 
Kelly's Camp, Gasp6 North 48·47 66·08 1934 
BerthicrvilIc, Berthier Co. 46·05 73-10 1935 
Causapscal, Matapedia Co. 48·21 67·13 1935 
Parke Reserve, Kamouraska Co. 47·35 69·32 1935 
Cascapcdia River, Gasp6 Pen. 1936 
Parke Reserve, Kamouraska Co. 47·35 69·32 1936 
Amqui, Matapedia Co. 48·27 67·26 1937 
Causapscal Sta., Matapedia Co. 48·21 67·13 1937 
Cherbourgs Tp., Matane Co. 48·55 67·10 1937 
Duquesne, Rimouski Co. 48·14 68·29 1937 
Lake Mitis Seigneury 48·15 67·45 1937 
Matapedia Seigneury, Matapedia Co. 47·58 66·57 1937 
Milnikek, Bonaventure Co. 48·08 67·09 1937 
Nouvelle Tp., Bonaventure Co. 48·09 66·20 1937 
Parke Reserve, Kamouraska Co. 47·35 69·32 1937 
St. Raymond, Portneuf Co. 46·53 71·49 1937 
St. Roch des Aulnaies, L'Islet Co. 47·18 70·12 1937 
Sherburn Tp., Montmagny Co. 1937 
Parke Reserve, Kamouraska Co. 47·35 69·32 1938 
St. Roch des Aulnaies, L'Islet Co. 47·18 70·12 1938 
Parke Reserve, Knmouraska Co. 47·35 69·32 1939 
St. Roch des Aulnaies, L'Islet Co. 47·18 70·12 1939 
Amqui, Matapedia Co. 48·27 67·27 1940 
Bungay Tp., Kamournska Co. 47·30 69·30 1940 
Cllusapscal, Matapedia Co. 48·21 67·13 1940 
English River, SaguenllY Dist. 49·17 68·09 1940 
Lac au SlIumon, Matapedia Co. 48·25 67·18 1940 
Parke Reserve, Kamouraskll Co. 47·35 69·32 1940 
Pentecost River, Saguenay Co. 49·45 67·15 1940 
Portneu( River, Saguenay Co. 48·45 69·10 1940 
Ste. Angele, Matane Co. 1940 
Ste. Florence, Matapedia Co. 48·15 67·15 1940 
St. Roch des Aulnaies, L'Islet Co. 47·18 70·12 1940 
Val Brillant, Matapedia Co. 48·33 67·34 1940 
Barley River, Charlevoix Co. 47·50 70·40 1941 
Bungay Tp., Kamournska Co. 47·30 69·30 1941 
Godbout, Sagucnay Co. 48·20 67·40 1941 
Outardes Falls, Saguenay Co. 49·10 68·25 1941 
Parke Reserve, Kamouraska Co. 47·35 69·32 1941 
Pelletier, Kamouraska Co. 47·33 69·26 1941 
Pentecost River, Saguenay Co. 49·45 67·15 1941 
Pohenegllmook Tp., Kamournska Co. 47·35 69·20 1941 
Portneuf River, Saguenay Co. 48·45 69·10 1941 
Outardes Falls, Saguenay Co. 49·10 68·25 1942 
Parke Reserve, Kamournska Co. 47·35 69·32 1942 
Pentecost River, Saguenay Co. 49·45 67·15 1942 
Portneuf River, Saguenay Co. 48·45 69·10 1942 
St. Roch des Aulnaies, L'Islet Co. 47·18 70·12 1942 
Turgeon Lake, Charlevoix Co. 47·40 70·40 1942 
Parke Resen'e, Kamouraska Co. 47·35 69·32 1943 
St. Roch des Aulnaies, L'Islet Co. 47·18 70·12 1943 
Parke Reserve, Kamouraska Co. 47·35 69·32 1944 
Causapscal, Matapedia Co. 48·21 67·13 1945 
\Vagoose, Pontiac Co. 47·21 76·45 1945 

G/ypta fumiferanae (Vier.) \Vagoose, Pontiac Co. 47·21 76·45 1945 
Gagnon Creek, Laviolette, Co. 47·25 73·40 1940 Neodiprion swainei Midd. 
La Tuque, Laviolette Co. 47·35 72-45 1954 
Sanmaur, Laviolette Co. 47·50 73·45 1954 
Clova, Laviolette Co. 48·10 75·20 1955 
Manuan River, Laviolette Co. 47·50 7J.50 1955 
Clova, Laviolette Co. 48·10 75·20 1956 
Clova, Laviolette Co. 48·10 75·20 1957 
St. Honore, Chicoutimi Co. 48·35 71·05 1957 
Clova, Laviolette Co. 48·10 75·20 1958 
St. David de Falardeau, Chicoutimi Co. 48·40 71·10 1958 
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Dahlbominus fuscipennis (Zen.) (continued) 
Ontario (Liberations 1935-48) 

1935 Diprioll frutdorum (F.) Niagara Glen, Weiland Co. 43·08 79·03 
Richmond, Carleton Co. 45·11 75·50 1942 DipriOlI ',ercyniae (Htg.) 
Chatterton, Hastings Co. 44·16 77-26 1943 Neodiprion nanllius nanulus Schedl 
Chattenon, Hastings Co. 44·16 77·26 1944 

Neodiprion pr~iti bank;ianae R~h. Constance Bay, Carleton Co. 45·30 76·05 1944 
Kemptville, Grenville Co. 45·01 75·38 1944 

Neodiprion ~~ulus na::ulus Schedl Ottawa, Carleton Co. 45·23 75-43 1944 
Brigden, Lambton Co. 42-49 82·17 1945 Neodiprion sertiJer (Geoff.) 
Ancaster, \Ventworth Co. 43·14 79·58 1946 
Bright's Gro\'e, Lambton Co. 4J.03 82·14 1946 
Bright's Grove, Lambton Co. 43·03 82·14 1947 .. H ,. 

Wellington, Prince Edward Co. 43·57 77-22 1947 Coleopllora laricella (Hbn.) 
Samia, Lambton Co. 42·58 82·23 1948 Neodiprion sertifer (Geoff.) 
Samia, Lambton Co. 42·58 82·23 1949 

Neodiprioll pi';;tum (N~rt.) Belgrave, Huron Co. 43-49 81·22 1950 
Bothwell, Kent Co. 42·38 81·52 1952 Neodiprion sertiJer (Geoff.) 
Mount Brydges, Middlesex Co. 42·54 81·26 1952 
Strathroy, Middlesex Co. 42·57 81·38 1952 
Mount Brydges, Middlesex Co. 42·54 81·29 1953 
Strathroy, Middlesex Co. 42·57 81·38 1953 
Bothwell, Kent Co. 42·38 81·52 1954 
Grand Bend, Huron Co. 43·18 81·45 1954 
Mount Brydges, Middlesex Co. 42·54 81·29 1954 
Strathroy, Middlesex Co. 42·57 81·38 1954 
Bayfield, Huron Co. 43·34 81-42 1955 
St. Marys, Penh Co. 43·16 81·08 1956 
Roseville, Waterloo Co. 43·20 80·29 1957 

Die/adocerus westwoodii Steph. 
Ontario (Liberations 1934, '35, '37-39) 

Millbridge, Hastings Co. 44042 77-35 1936-37 Coleophora Jaricella (Hbn.) 

Drino bohemica Mesn. 
Newfoundland (Liberations 1943-49) 

Humber District 1945-46 Diprion hercyniae (Htg.) 
Nova Scotia (Liberations 1943-46, '48, '49) 

Cumberland Co. 1946 Diprion hercyniae (Htg.) 
Annapolis Co. 1952 
Cumberland Co. 1952 
Acaciaville, Digby Co. 44·35 65·44 1953 
Central Nonh River, Colchester Co. 45·27 63·14 1953 
Clarke Head, Cumberland Co. 45·23 64-14 1953 
Folly Lake, Colchester Co. 45·30 63·33 1953 
French River, Pictou Co. 45·33 62·25 1953 
George River, Lunenburg Co. 46·13 60·21 1953 
Greenfield, Colchester Co. 45·25 63·09 1953 
Loch Broom, Pictou Co. 45·37 62-47 1953 
McCallum Settlement, Colchester Co. 45·30 63·17 1953 
Mersey Road, Lunenburg Co. 44·36 64·10 1953 
Monastery, Antigonish Co. 45·37 61·37 1953 
Pon Hope, Cumberland Co. +5-52 63-46 1953 
River Philip Centre, Cumberland Co. 45·42 63·56 1953 
Harrison Settlement, Cumberland Co. 45·31 64·24 1955 
Strathlorne, Inverness Co. 46·11 61·17 1955 
Greenhill, Pictou Co. 45·34 62-48 1956 
Acaciaville, Digby Co. 44·35 65·45 1958 
George River Sta., Cape Breton Co. 46·12 60·21 1958 
Greenfield, Colchester Co. 45·22 63·08 1958 
Kempton, Colchester Co. 45·28 63·05 1958 
Masstown, Colchester Co. 45·23 63·29 1958 
Moose River, Pictou Co. 45·28 62·23 1958 
New Lairg, Pictou Co. 45·27 62·47 1958 
Nonh Grant, Antigonish Co. 45·40 62·02 1958 
Scotsbum, Pictou Co. 45·38 62·52 1958 
Sheet Harbour, Halifax Co. 44·56 62·32 1958 
Squirreltown, Annapolis Co. 44-46 65·02 1958 
Truemanville, Cumberland Co. 45·52 64·04 1958 
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Drino bohemica Mesn. (continued) 
New Brunswick (Liberations 1943, '45, '46, '48) 

Burpee, Sunbury Co. 45·57 66·19 1938 DipriOlI hercy"iae (Htg.) 
Tay Creek, York Co. 46·14 66·48 1938 
English Settlement, York Co. 46·15 66·43 1939 
Tuy Creek, York Co. 46·14 66·48 1939 
Acadia For. Exp. Sta., Sunbury Co. 46·01 66·14 1945 
Burpee, Sunbury Co. 45·57 66·19 1945 
Gordon Parish, Victoria Co. 4(,·43 65·25 1945 
I\ladawuska Co. 1945 
Queens Co. 1945 .. " n 

St. John Co. 1945 Piko"ema alaskensis (Roh.) 
Sunbury Co. 1945 Diprion herc)",iae (Htg.) 
York Co. 1945 Piko"ema alaskemis (Roh.) 
Acadia For. Exp. Stu., Sunbury Co. 46·01 66·14 1946 Dipr;oll hercyniae (Htg.) 
Carleton Co. 1946 
Lake Edward, Victoria Co. 46·55 67·37 1946 
Mudawnska Co. 1946 
Nonhumberland Co. 1946 
Queens Co. 1946 
Restigouche Co. 1946 
York Co. 1946 
Acadia For. Exp. Sta., Sunbury Co. 46·01 66·14 1947 
Carleton Co. 1947 
Madawaska Co. 1947 
l\lorrison Brook, Gloucester Co. 47·36 65·13 1947 
Nonhumherlllnd Co. 1947 
Hobinson, Restigouche Co. 47·53 66·56 1947 
Victoria Co. 1947 
York Co. 1947 
Acadia For. Exp. Sta., Sunbury Co. 46·01 66·14 1948 
Albert Co. 1948 
Carleton Co. 1948 
Kent Co. 1948 
Madawaska Co. 1948 
Nonhumberland Co. 1948 
Queens Co. 1948 
Restigouche Co. 1948 
Victoria Co. 1948 
Westmorland Co. 1948 
York Co. 1948 
Acadia For. Exp. Sta., Sunbury Co. 46·01 66·14 1949 
Carleton Co. 1949 
Cedar Bridge, N. Branch Charlo, 

Restigouche Co. 47·58 66·20 1949 Pikonema alaskensis (Roh.) 
Gloucester Co. 1949 Diprioll hercyniae (Htg.) 
Madawaska Co. 1949 
N. Branch Becuquimec, Carleton Co. 46·22 67·23 1949 
Nonhumberland Co. 1949 
Victorill Co. 1949 
Acadia For. Exp. Sta., Sunbury Co. 46·01 66·14 1950 
Gloucester Co. 1950 
Kings Co. 1950 
Madawaska Co. 1950 
Nonhumberland Co. 1950 
Restigouche Co. 1950 
St. Louis, Kent Co. 46·44 64·58 1950 
Victoria Co. 1950 
York Co. 1950 
Acadia For. Exp. Stn., Sunbury Co. 46·01 66·14 1951 
Charlotte Co. 1951 
Gloucester Co. 1951 
Madawaska Co. 1951 
Nonbumberland Co. 1951 
Queens Co. 1951 
Restigouche Co. 1951 
Victoria Co. 1951 
Albrights Corner, Sunbury Co. 46·01 66·12 1952 
Back Road, Queens Co. 45·51 66·36 1952 
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Drino bohemica Mesn. (continued) 
New Brunswick (Liberations 1943, '45, '46, '48) 

Baker Brook, Madawaska Co. 47·18 68·31 1952 Diprion ',ercyniae (Htg.) 
Berwick, Kings Co. 45·46 65·36 1952 
Betts Mill Brook, Northumberland Co. 46·28 66·12 1952 
Breadalbane, Northumberland Co. 46·44 65·50 1952 
Caraquet, Gloucester Co. 47·47 64·58 1952 
Collett, Northumberland Co. 46·47 65·27 1952 
Coy Road, Queens Co. 46·01 66·12 1952 
Doaktown, Northumberland Co. 46·33 66·07 1952 
E. Memramcook, Westmorland Co. 46·00 64·30 1952 
Elmtree, Gloucester Co. 47·48 65-45 1952 
Forks, Queens Co. 46·03 65·34 1952 
Fredericton, York Co. 45·56 66·38 1952 
Glenlivet, Restigouche Co. 47·59 66·53 1952 
Green Point Settlement, Gloucester Co. 47·51 65-46 1952 
Hector Brook, Queens Co. 46·03 65·34 1952 
Iroquois W. Branch, Madawaska Co. 47·21 68·15 1952 
Kedron Brook, Charlotte Co. 45·22 67·05 1952 
Kinnear Settlement, Westmorland Co. 45·58 65·15 1952 
Lepreau, St. John Co. 45·10 66·28 1952 
Maces Bay, Charlotte Co. 45·08 66·32 1952 
Madisco, Gloucester Co. 47·45 65·44 1952 
Mechanics Settlement, Kings Co. 45-43 65·11 1952 
Middle River, Gloucester Co. 47·34 65·56 1952 
Montgomery Brook, \Vestmorland Co. 46·01 65·03 1952 
Red Rapids, Victoria Co. 46·47 67·31 1952 
Rogersville, Northumberland Co. 46·43 65·25 1952 
Rosaireville, Northumberland Co. 46·49 65·18 1952 
Sunbury Sta., Sunbury Co. 46·13 66·53 1952 
Tabusintac River S.S., Northumberland Co. 47·20 65·01 1952 
Thoms Brook, Queens Co. 46·02 65·28 1952 
Upper Gagetown, Queens Co. 45·52 66·16 1952 
Acadia For. Exp. Sta., Sunbury Co. 46·01 66·14 1953 
Bathurst, Gloucester Co. 47·34 65·40 1953 
Christie Ridge, York Co. 46·02 66·55 1953 
Dorchester, Westmorland Co. 45·54 64·32 1953 

Ne~diprio" ~irginian';u complex Keenans, \Vestmorland Co. 46·02 65·10 1953 
McDougall, Charlotte Co. 45·18 66·46 1953 Diprion hercyniae (Htg.) 
Acadia For. Exp. Sta., Sunbury Co. 46·01 66·14 1954 
Acadia For. Exp. Sta., Sunbury Co. 46·01 66·14 1955 
Acadia For. Exp. Sta., Sunbury Co. 46·01 66·14 1956 
Forest City, York Co. 45·39 67·40 1956 
Ridge Road, Gloucester Co. 47·45 65·09 1956 
Springhill, York Co. 45·58 66·43 1956 
Stone Ridge, York Co. 46·06 66·58 1956 
Acadia For. Exp. Sto., Sunbury Co. 46·01 66·14 1957 
Forest City, York Co. 45·39 67·40 1957 
Upper Jacksonville, Carleton Co. 46·14 67·38 1957 
Acadia For. Exp. Sta., Sunbury Co. 46·01 66·14 1958 
Bass River, Gloucester Co. 47·38 65·34 1958 
Campbellton, Restigouche Co. 47·59 66·41 1958 
Lindsay Road, Carleton Co. 46·14 67·42 1958 

Quebec (Liberations 1934-37, '40, '42-51) 
Diprioll hercyniae (Htg.) Parke Reserve, Kamouraska Co. 47·35 69·32 1937-41 

Bungsy Tp., Kamouraska Co. 47·30 69·32 1941 
Pelletier, Kamouraska Co. 47·33 69·26 1941 
Pohenegamook Tp., Kamouraska Co. 47·29 69·18 1941 
Bungay Tp., Kamouraska Co. 47·30 69·35 1942 
Parke Reserve, Kllmouraska Co. 47·35 69·32 1942 
Pelletier, Kamouraska Co. 47·33 69·26 1942 
Pohenegamook Tp., Kamouraskll Co. 47·35 69·20 1942 
Berthierville, Berthier Co. 46·05 73·11 1943-44 
Bungsy Tp., Kamouraska Co. 47·30 69·35 1943-44 
Parke Reserve, Kamouraska Co. 47·35 69·32 1943-44 
Pelletier, Kamouraska Co. 47·33 69·26 1943-44 
Pohencgamook Tp., Kamouraska Co. 47·35 69·20 1943-44 
Estcourt, Temiscoullta Co. 47·28 69·13 1945 
Notre-Dame du Portage, Riviere du Loup Co. 47-46 69·38 1945 
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Species and Locality 

Drino bohemica Mesn. (continued) 
Quebec (Liberations 1934-37, '40, '42-51) 

Parke Reserve, Kamouraska Co. 
Pelletier, Kamouraska Co. 
Riviere Manie, Kamouraska Co. 
St. Honore, Temiscouata Co. 
St. Joseph, Kamouraska Co. 
St. Roch des Aulnaies, L'lslet Co. 
Notre-Dame du Ponage, Riviere du Loup Co. 
Parke Reserve, Kamouraska Co. 
Pelletier, Kamouraska Co. 
Picard, Kamouraska Co. 
St. Alexandre, Kamouraska Co. 
St. Andre, Kamouraska Co. 
St. Eleuthere, Kamouraska Co. 
St. Joseph, Kamouraska Co. 
Ste. Louise, Kamouraska Co. 
St. Roch des Aulnaies, Vlslet Co. 
Notre-Dame du Portage, Kamouraska Co. 
Parke Reserve, Kamouraska Co. 
Pelletier, Kamouraska Co. 
Riviere Manie, Kamouraska Co. 
Riviere du Loup, Temiscouata Co. 
St. Alexandre, Kamouraska Co. 
St. Andre, Kamouraska Co. 
St. Antonin, Temiscouata Co. 
St. Eleuthere, Kamouraska Co. 
Ste. Louise, L'lslet Co. 
St. Roch des Aulnaies, L'lslet Co. 
Notre-Dame du Ponage, Kamouraska Co. 
Parke Reserve, Kamouraska Co. 
Pelletier, Kamouraska Co. 
St. Alexandre, Kamouraska Co. 
St. Andre, Kamouraska Co. 
St. Eleuthere, Kamouraska Co. 
St. Joseph, Kamouraska Co. 
Ste. Louise, L'lslet Co. 
St. Patrice, Riviere du Loup Co. 
St. Roch des Aulnaies, L'lslet Co. 
Die, Rimouski Co. 
Lac des Roches, Temiscouata Co. 
Notre-Dame du Portage, Kamouraska Co. 
Parke Reserve, Kamouraska Co. 
Pelletier, Kamouraska Co. 
Riviere du Loup. Temiscouata Co. 
Riviere Ouelle, Kamouraska Co. 
St. Alexandre, Kamouraska Co. 
St. Andre, Kamourllska Co. 
St. Eleuthere. Kamouraska Co. 
St. Eusebe, Temiscouata Co. 
St. Germain, Kamouraska Co. 
St. Joseph, Kamouraska Co. 
Ste. Louise, L'lslet Co. 
Ste. Odile, Rimouski Co. 
St. Patrice, Riviere du Loup Co. 
St. Paula, Matane Co. 
St. Roch des Aulnaies, L'lslet Co. 
St. Eleuthere, Kamouraska Co. 
St. Joseph, Kamouraska Co. 
Ste. Louise, L'lslet Co. 
Ste. Odile, Rimouski Co. 
St. Roch des Aulnaies, L'Islet Co. 
Parke Reserve, Kamouraska Co. 
St. Roch des Aulnaies, L'lslet Co. 
St. Eleuthere, Kamouraska Co. 
Ste. Louise, L'lslet Co. 
Estcourt, Temiscouata Co. 
St. Alexandre, Kamouraska Co. 
St. Eleuthere, Kamouraska Co. 

Lat. 

47·35 
47·33 
47·24 
47·43 
47·37 
47·18 
47·46 
47·35 
47-33 
47·30 
47·41 
47·38 
47·29 
47·37 
47·16 
47·18 
47·46 
47·35 
47·33 
47·24 
47·50 
47·41 
47·38 
47·45 
47·29 
47·17 
47·18 
47·46 
47·35 
47·33 
47·41 
47·38 
47·29 
47·37 
47·17 
47·48 
47·18 
48·23 
47·43 
47·46 
47·35 
47·33 
47·50 
47·26 
47·41 
47·38 
47·29 
47·32 
47·35 
47·37 
47·17 
48·26 
47·48 
48·39 
47·18 
47·29 
47·37 
47·17 
48·26 
47·18 
47·35 
47·18 
47·29 
47·17 
47·28 
47·38 
47·29 
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Long. 
o , 

69·32 
69·26 
69·39 
69·09 
69·39 
70.12 
69·38 
69·32 
69·26 
69·30 
69·39 
69·42 
69·18 
69·38 
70·08 
70·12 
69·38 
69·32 
69·26 
69·39 
69·32 
69·39 
69·42 
69·29 
69·18 
70·08 
70·12 
69·38 
69·32 
69·26 
69·38 
69·42 
69·18 
69·38 
70·08 
69·35 
70·12 
68·42 
69·20 
69·38 
69·32 
69·26 
69·32 
70·01 
69·38 
69·42 
69·18 
68·56 
69·48 
69·38 
70·08 
68·30 
69·35 
67·33 
70·12 
69·18 
69·38 
70·08 
68·30 
70·12 
69·32 
70·12 
69·18 
70·08 
69·14 
69·42 
69·18 

Year 

1945 
1945 
1945 
1945 
1945 
1945 
1946 
1946 
1946 
1946 
1946 
1946 
1946 
1946 
1946 
1946 
1947 
1947 
1947 
1947 
1947 
1947 
1947 
1947 
1947 
1947 
1947 
1948 
1948 
1948 
1948 
1948 
1948 
1948 
1948 
1948 
1948 
1949 
1949 
1949 
1949 
1949 
1949 
1949 
1949 
1949 
1949 
1949 
1949 
1949 
1949 
1949 
1949 
1949 
1949 
1950 
1950 
1950 
1950 
1950 
1951 
1951 
1952 
1952 
1953 
1953 
1953 

Host 

Diprion hercyniae (Htg.) 



Species and Locality 

Drino bohemica Mesn. (continued) 
Quebec (Liberations 193+-37, '40, '42-51) 

Val St. Giles, Abitibi Co. 
Lac lVIegantic, Frontenac Co. 
Riviere du Loup, Temiscouatll Co. 
St. Alexandre, Kamouraska Co. 
St. Andre, Kamouraska Co. 
St. Antonin, Temiscoullta Co. 
St. Athanase, Kllmouraska Co. 
St. Joseph, Kamouraska Co. 
Cacouna, Temiscouata Co. 
Chemin du Lac, Kamouraska Co. 
Lac Megantic, Frontenac Co. 
Lac Pohenegamook, Kamourllska Co. 
Notre-Dame du Portage, Kamouraska Co. 
Parke Reserve, Kamouraska Co. 
St. Alexandre, Kamouraska Co. 
St. Andre, Kamouraska Co. 
St. Eleuthere, Kamouraska Co. 
St. Germain, Kamouraska Co. 
St. Joseph, Kamouraska Co. 
St. Methode, Frontenac Co. 
St. Roch des Aulnaies, L'Islet Co. 
Sille!"}·, Quebec Co. 
Cap de la Madeleine, Champlain Co. 
Reserve Ouimet, Rimouski Co. 
Ste. Agathe, Lotbiniere Co. 
St. Nicolas, Levis Co. 
St. Syh·cstre, Lotbiniere Co. 
Cap de la Madeleine, Champlain Co. 
Ste. Agathe, Lotbiniere Co. 
St. Fereol, Montmorency Co. 
St. Nicolas, Levis Co. 
St. Sylvestre, Lotbiniere Co. 

Ontario (Liberations 194249 & '51) 
Rose Tp., Sault Ste. Marie Disl. 
Bourget, Russell Co. 
Hawthorne, Carleton Co. 
Kemptville, Grenville Co. 
Rockcliffe, Carleton Co. 
Sharbot Lake, Frontenac Co. 

Epilampsis Iaricinellae (Ratz.) 
Newfoundland (Liberations 1944-47) 

St. Fintans, St. George's Dist. 
Crabbs River, St. George's Dist. 
Flat Bay Bridge, St. George's Dist. 
Terra Nova, Bonavista S. Dist. 
Alexander Bay Sta., Bonavista N. Dist. 
Badger, Grand Falls Dist. 
Bishops, Grand Falls Dist. 
Centrail, Bonavista N. Dist. 
Millertown, Grand Falls Dist. 
Notre Dame Jet., Gander Dist. 
Terra Nova Lake, Bonavista s. Dist. 
Triton Brook, Bonavista S. Dist. 
St. George's, St. George's Dist. 
Cormack, Humber Dist. 
Doyles, St. George's Dist. 
Lake St. John, Bonavista S. Dist. 
Lomond Road, St. Barbe Dist. 
North Branch, St. George's Dist. 
South Branch, St. George's Dist. 

Nova Scotia (Liberations 1944-46) 
Fourteen Mile House, Halifax Co. 
Hubley, Halifax Co. 
Allendale, Shelburne Co. 
Baddeck, Victoria Co. 
Bass River, Colchester Co. 

Lat. 
o , 

48·58 
45·35 
47·50 
47·38 
47·38 
47·45 
47·30 
47·35 
47·55 
47-44 
45-35 
47·30 
47·46 
47·35 
47-41 
47·38 
47·29 
47·35 
47·37 
46·05 
47·18 
46·45 
46·22 
48·20 
46·20 
46·40 
46·20 
46·22 
46·20 
47·10 
46·40 
46·20 

46·24 
45·26 
45·25 
45·01 
45·27 
44-47 

48·11 
48·11 
48·24 
48·29 
48·41 
48·59 
48·55 
48·54 
48·48 
49·07 
48·29 
48·36 
48·26 
49·15 
47·50 
48·23 
49·16 
48·00 
47·55 

45·41 
44·41 
43·45 
46·06 
45·24 
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Long. 
o , 

79·03 
70·55 
69·32 
69·42 
69·42 
69·29 
69·31 
69·38 
69·30 
69·34 
70·55 
69·16 
69·38 
69·32 
69·38 
69·42 
69·18 
69·48 
69·38 
71-05 
70·12 
71·15 
72-30 
68·10 
71·25 
71·25 
71·15 
72-30 
71·25 
70·50 
71·25 
71·15 

83-47 
75·22 
75·38 
75·38 
75·42 
76·42 

58·51 
58·51 
58·34 
54·13 
54·07 
56·03 
55·32 
54·26 
56·32 
55·06 
54·13 
54·43 
58·28 
57·28 
59·11 
54·39 
57·30 
58·56 
59·02 

63·49 
63·49 
65·05 
60·45 
63-46 

Year 

1953 
1954 
1954 
1954 
1954 
1954 
1954 
1954 
1955 
1955 
1955 
1955 
1955 
1955 
1955 
1955 
1955 
1955 
1955 
1955 
1955 
1955 
1956 
1956 
1956 
1956 
1956 
1957 

- 1957 
1957 
1957 
1957 

1949 
1950 
1951 
1951 
1951 
1957-58 

1949 
1950 
1950 
1950 
1951 
1951 
1951 
1951 
1951 
1951 
1951 
1951 
1957 
1958 
1958 
1958 
1958 
1958 
1958 

1957 
1957 
1958 
1958 
1958 

Host 

Diprion hercy"iae (Htg.) 

.. .. .. 
Pikonnno aIaskensis (Roh.) 
Diprion hercyniat (Htg.) 

Diprion hercytliae (Htg.) 
Neodiprion pratti banksialwe Roh. 
Diprion hercyniae (Htg.) 
Pil,onema alaskensis Roh. 
Diprion hercyniat (Htg.) 

Co/eophora /aricella (Hbn.) 

Co/eophora IoricelIa (Hbn.) 



Species and Locality 

Epilampns laricinellae (Ratz.) (continued) 
Nova Scotia (Liberations 1944-46) 

Beaver Brook, Colchester Co. 
Belmont, Colchester Co. 
Big Bras d'Or, Victoria Co. 
Bridgewater, Lunenburg Co. 
East Branch, Cumberland Co. 
East River, Lunenburg Co. 
Eden Lake, Pictou Co. 
Gegogan Lake, Guysborough Co. 
Great Village, Colchester Co. 
Greenfield, Colchester Co. 
Guysborough, Guysborough Co. 
Heatherton, Antigonish Co. 
Judique, Inverness Co. 
Kemptown, Colchester Co. 
Lower Five Islands, Colchester Co. 
Masstown, Colchester Co. 
Northeast Margaree, Inverness Co. 
Nonh Grant, Antigonish Co. 
Nonh Range Comer, Digby Co. 
Parrsboro, Cumberland Co. 
Portapique, Colchester Co. 
Upper Stewiacke, Colchester Co. 

Prince Edward Island (Liberations 1946) 
Bedford, Queens Co. 
Dundason Road, Kings Co. 

New Brunswick (Liberations 1943-45) 
Blue Bell Tract, Victoria Co. 
Hanland, Carleton Co. 
Fredericton, York Co. 
Haley Brook, Victoria Co. 
Linton Comer, Victoria Co. 
Prince of Wales, St. John Co. 
Magaguadavic River, Charlotte Co. 
Prince of Wales, St. John Co. 
Black River, Nonhumberland Co. 
Brizley Brook, Sunbury Co. 
Coles Island, Queens Co. 
Forks S.W. Mirnmichi, Carleton Co. 
Horntown, York Co. 
Hanwell, York Co. 
Lake George, York Co. 
Lawrence Sta. (N.E.), Charlotte Co. 
Lawrence Sta. (13 mi. N.E.), York Co. 
Lower Digdequash, Charlotte Co. 
Mazerolle Settlement, York Co. 
McAdam-Lawrence Sta. Road, Charlotte Co. 
Millville, York Co. 
Penniac Bridge, York Co. 
Redmondville, Nonhumberland Co. 
Nepisiguit River, Gloucester Co. 
Nepisiguit Road (Mi. 38), Nonhumberland Co. 
Plaster Rock, Victoria Co. 
St. Croix, York Co. 
Welsford, Queens Co. 
Acadia For. Exp. Sta., Sunbury Co. 
Bairdsvil\e, Victoria Co. 
Blissville, Sunbury Co. 
Canterbury, York Co. 
Carlisle, Carleton Co. 
Cocagne Route 11 (4 mi. N.), Kent Co. 
Folkins, Kings Co. 
Frosty Hollow (2 mi. W.) Westmorland Co. 
Grand River, Madawaska Co. 
Hatfield Point, Kings Co. 
Jet. Hwy. 8 & 11 (8 mi. N.), 

Nonhumherland Co. 
New Canaan, Queens Co. 

Lat. 
o , 

45·18 
45·24 
46·17 
44-·22 
45·26 
44-·35 
45·24 
45·05 
45·24 
45·22 
45·23 
45·35 
45·52 
45·28 
45·25 
45·23 
46·20 
45·38 
44·32 
45·24 
45·25 
45·14 

46·20 
46·20 

46·56 
46·17 
45·56 
47·08 
46·55 
45·13 
45·13 
45·13 
46·57 
45·40 
45·56 
46·33 
46·06 
45·52 
45·50 
45·26 
45·35 
45·11 
45·54 
45·30 
46·07 
46·04 
46·56 
47·33 
47·23 
46·54 
45·34 
45·27 
46·01 
46·38 
45·37 
45·53 
46·22 
46·23 
45-49 
45·53 
47·14 
45·38 

47·09 
46·03 
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Long. 
o , 

63·25 
63·24 
60·25 
64·31 
64·43 
64·10 
62·18 
62·00 
63·36 
63·08 
61·30 
61·47 
61·30 
63·04 
64·06 
63·28 
61·02 
61·59 
65·50 
64·19 
63·43 
62·59 

63·02 
62·30 

67·33 
67·31 
66·38 
67·15 
67·36 
66·16 
66·51 
66·16 
65·20 
66·34 
65·46 
67·12 
66·46 
66·48 
67·04 
67·10 
67·06 
66·59 
66·50 
67·20 
67·12 
66·33 
65·15 
65·41 
66·13 
67·24 
67·25 
66·21 
66·14 
67·44-
66·36 
67·27 
67·25 
64·38 
65·33 
64·23 
67·56 
65·48 

65·26 
65·28 

Year 

1958 
1958 
1958 
1958 
1958 
1958 
1958 
1958 
1958 
1958 
1958 
1958 
1958 
1958 
1958 
1958 
1958 
1959 
1958 
1958 
1958 
1958 

1951 
1951 

1943 
1943 
1949 
1949 
1949 
1949 
1950 
1950 
1951 
1951 
1951 
1951 
1951 
1951 
1951 
1951 
1951 
1951 
1951 
1951 
1951 
1951 
1951 
1954 
1955 
1955 
1957 
1957 
1958 
1958 
1958 
1958 
1958 
1958 
1958 
1958 
1958 
1958 

1958 
1958 

Host 

Coleophora laricella (Hbn.) 

Coleophora laricella (Hbn.) 

Coleopl/Ora laricello (Hbn.) 

Lith~~olletis salrcifolMi~ Chnmb. 

U If 

Coleophora Ioricella (Hbn.) 



Species and Locality Lat. Long. Year Host 
0 I 0 I 

EpiliJmpsis laricinellae (Ratz.) (continued) 
New Brunswick (Liberations 1943-45) 

Oak Bay, Charlotte Co. 45·14 67·12 1958 Coleophora laricella (Hbn.) 
Pinder, York Co. 46·03 67·13 1958 
Robertson's Point, Queens Co. 45·53 66·07 1958 
Route 27, Charlotte Co. 45·29 67·19 1958 
St. Jacques, Madawaska Co. 47·27 68·24 1958 
Stanley, York Co. 46·17 66·43 1958 
Waasis, Sunbury Co. 45·49 66·36 1958 
Welsford, Queens Co. 45·27 66.21 1958 
Woodlands, York Co. 46·12 66·47 1958 

Quebec (Liberations 1942, '43, '45-47) 
Berthierville, Berthier Co. 46·05 73-10 1944 Coleophora laricella (Hbn.) 
Berthierville, Berthier Co. 46·05 73·10 1947 
Magog, Stanstead Co. 45·10 72-10 1957 
St. Agapit, Lotbiniere Co. 46·35 71·25 1957 
Ste. Catherine, Portneuf Co. 46·50 71·40 1957 
Knowlton, Brome Co. 45·10 72-30 1958 
Laurier Sta., Lotbiniere Co. 46·30 71·40 1958 
Magog, Stanstead Co. 45·to 72-10 1958 
St. Agapit, Lotbiniere Co. 46·35 71·25 1958 
Ste. Catherine, Portneuf Co. 46·50 71·40 1958 
St. Raymond, Portneuf Co. 46·55 71·50 1958 
South Stukely, Shefford Co. 45·20 72-25 1958 

Ontario (Liberations 1934, 1937-39, '42, '43, '46) 
Millbridge, Hastings Co. 44·43 77-35 1941-43 Coleophora lariulliJ (Hbn.) 
Ottawa, Carleton Co. 45·23 75·43 1941-43 
Mazinaw Lake, Frontenac Co. 44·55 77-13 1948 
Des Joachirns, Renfrew Co. 46·12 77-42 1949 
Deux Rivieres, Renfrew Co. 46·15 78·17 1949 
Gravenhurst, Parry Sound Dist. 44·55 79·23 1949 
Hunts\'iIIe, Parry Sound Dist. 45·20 79·13 1949 
Mattawa, Pembroke Dist. 46·19 78·42 1949 
North Bay, North Day Dist. 46·19 79·28 1949 
Peterborough, Peterborough Co. 44-18 78·18 1949 
Midhurst, Simcoe Co. 44-27 79·42 1951 
Mount Forest, Grey Co. 43·59 80·44 1951 
Oliphant, Bruce Co. 44-44 81·17 1951 
St. Williams, Norfolk Co. 42-41 80·25 1951 
Vivian Forest, York Co. 44·07 79·20 1951 
Aikensville, Wellington Co. 43·27 80·13 1952 
Minden, Halibunon Co. 44·56 78·44 1952 
Uxbridge, Ontario Co. 44·07 79·08 1952 
Varney, Grey Co. 44·08 80·48 1952 
Galt, Waterloo Co. 4].18 80·19 1957 
Millbridge, Hastings Co. 44·42 77-35 1957 
Northbrook, Lennox & Addington Co. 44·44 77-09 1957 
Peterborough, Peterborough Co. 44·20 78·19 1957 
Steenburg, Hastings Co. 44·51 77-40 1957 

Exenterus abruptorius (Thunb.) 
Quebec (Liberations 1935-40, '45) 

Berthierville, Berthier Co. 46·05 73·40 1935 Diprion hercyniae (Htg.) 
Clova, Laviolette Co. 48·07 75·21 1956 Neodiprion swaine; Midd. 

Ontario (Liberations 1936-49) 
Bright's Grove, Lambton Co. 4].02 82·14 1943 Neodiprion sertifer (Geoff.) 
Bright's Grove, Lambton Co. 43·02 82·14 1946-48 

Neod':prion lec;;ntei (Fit~h) Colborne, Northumberland Co. 44·01 77·54 1947 
Actinolite, Hastings Co. 44·33 77-20 1948 
Galt, Waterloo Co. 43·22 80·19 1948 

Neodiprioll pr~iti ballk~iallae Roh. Ottawa, Carleton Co. 45·23 75-43 1948 

Exenterus adspersus complex 
Quebec (Liberations 1933, '34, '36, '37) 

Parke Reserve, Kamouraska Co. 47·35 69·32 1936-40 Diprion Ilercyniae (Htg.) 

Exenterus amidorius (Panz.) 
New Brunswick (Liberations 1940-44, '48) 

Young Brook, York Co. 46·15 66·33 1937 Diprion hercyniae (Htg.) 
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Species and Locality 

Exenterus amictoriuf (Panz.) (continued) 
New Brunswick (Liberations 1940-44, '48) 

Young Brook, York Co. 
Albright Comer, Queens Co. 
Forks, Queens Co. 
McGivney, York Co. 
Newcastle Bridge, Queens Co. 
Stone Ridge, York Co. 

Quebec (Liber.ltions 1940-45, '47, '49) 
Parke Resen·e. Kamouraska Co. 
Parke Reserve. Kamoumska Co. 
Parke Resen·e. Kamoumska Co. 
Lac Tremblant Nord, Labelle Co. 
St. Eleuthere. Kamouraska Co. 
St. Germain. Kamouraska Co. 
St. Maurice. Champlain Co. 
Vermilion River. Laviolette Co. 
St. Augustin. Portneuf Co. 
Clova. Laviolette Co. 
St. Honore. Chicoutimi Co. 

Ontario (Liberations 1935. '40. '42-44. '48) 
North Gower. Carleton Co. 
Primrose, Dufferin Co. 
Rosemont. Dufferin Co. 
Galt. Waterloo Co. 
Orillia, Simcoe Co. 
Pembroke. Renfrew Co. 
Williamsford. Grey Co. 
Durham, Grey Co. 
Gobles. Oxford Co. 
Primrose. Dufferin Co. 
Williamsford. Grey Co. 
Chatterton. Hastings Co. 
Roseville, \Vaterloo Co. 
Chatsworth, Grey Co. 

Exenterus con/lmls Kerr. 

N 

New Brunswick (Liberations 1940-43) 
Young Brook, York Co. 
Acadia For. Exp. Sta .• Sunbury Co. 
Burpee. Sunbury Co. 
English Settlement. York Co. 
North Tay Road. York Co. 
Tay Creek. York Co. 
Acadia For. Exp. Sta .• Sunbury Co. 
Burpee. Sunbury Co. 
Canaan River. Queens Co. 
English Settlement. York Co. 
Kingsley. York Co. 
Kingston. Kings Co. 
Young Brook. York Co. 
Zionville, York Co. 
Acadia For. Exp. Sta., Sunbury Co. 
English Settlement. York Co. 
Glencoe. Restigouche Co. 
Young Brook, York Co. 
Sunbury Co. 
Acadia For. Exp. Sta .• Sunbury Co. 
Madawaska Co. 
Northumberll1nd Co. 
Queens Co. 
Westmorland Co. 
Charlotte Co. 
Kent Co. 
Young Brook. York Co. 
Northumberland Co. 
Pokemouche niver. Gloucester Co. 
York Co. 

Lat. 

46·15 
46·02 
46·03 
46·22 
46·05 
46·06 

47·35 
47·35 
47·35 
46·14 
47·29 
47·35 
46·28 
47·20 
46·45 
48·10 
48·35 

45·08 
44·05 
44·07 
43·22 
44·37 
45-49 
44·23 
44·11 
43·10 
44·05 
44·23 
44·16 
43·20 
44·27 

46·15 
46·01 
45·57 
46·15 
46·14 
46·14 
46·01 
45·57 

46·15 
46·04 
45·33 
46·15 
46·14 
45·57 
46·15 
47·58 
46·15 

46·01 

46·15 

47·40 
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Long. 
o , 

66·33 
66·02 
65·33 
66·35 
66·03 
66·58 

69·32 
69·32 
69·32 
74·38 
69·18 
69·48 
72-32 
73·30 
71·30 
75·20 
71·05 

75-43 
80·09 
80·00 
80·19 
79·26 
77008 
80·53 
80·49 
80·35 
80·09 
80·53 
77·26 
80·29 
80·53 

66·33 
66·14 
66·19 
66·43 
66·53 
66·48 
66·14 
66·19 

66·43 
66·44 
66·02 
66·33 
66·30 
66·19 
66·43 
66·46 
66·33 

66·14 

66·33 

64·54 

Year 

1939-H> 
1939-52 
1939-52 
1939-52 
1939-52 
1939-52 

1938-39 
1941-43 
1946 
1954 
1954 
1954 
1954 
1954 
1957 
1958 
1958 

1947 
1950 
1950 
1951 
1951 
1951 
1951 
1952 
1952 
1952 
1952 
1955 
1957 
1958 

1937 
1938 
1938 
1938 
1938 
1938 
1939 
1939 
1939 
1939 
1939 
1939 
1939 
1939 
1940 
1940 
1940 
1940 
1943-44 
1945 
1945 
1945 
1945 
1945 
1946 
1946 
1946 
1947 
1947 
1947 

Host 

Diprioll hercyniae (Htg.) 

Diprion IIercyniae (Htg.) 

.. n •• 

Neodiprion ieconlei (Fitch) 
Diprion hercyniae (Htg.) 

., If .. 

Neodiprion swainei Midd. 
Neodiprioll virgillianus complex 
Diprioll hercyniae (Htg.) 
Neodiprion virginia"us complex 

Neodiprion nanu/us "a"u/us Schedl 
Diprio" simi/is (Htg.) 

.. It .. 

Diprion hercyniae (Htg.) 
Neodiprio" nanu/IIS nanu/Ils Schedl 
Diprion IIercyniae (Htg.) 

Neddiprio" ;'ertijer (Geoff.) 
Diprion similis (Htg.) 
Diprion IIercyniae (Htg.) 
Neodiprion /econtei (Fitch) 
Neodiprio" sertijer (Geoff.) 

Diprion Irercyniae (Htg.) 

,. It ., 

Diprion IIercyniae (Htg.) 

Neddiprion ;;bietis (Harr.) 



Species and Locality 

Exmteros con/usus Kerr. (comin/lerl) 
New Brunswick (Liberations 1940-43) 

South Buctouche River. Kent Co. 
Brockway. York Co. 

Quebec (Liberations 1940-43) 
Upper Cascapedia River. Gaspe Pen. 
Upper Cascapedia River. Gaspe Pen. 
Parke Reserve. Kamournska Co. 
Parke Reserve. Kamouraska Co. 
Parke Reserve. Kamouraska Co. 
St. Athanase, Kamouraska Co. 
Lake Megantic, Frontenac Co. 

Ontario (Liberations 1940-43) 
\Vaverley, Simcoe Co. 

Exenterus tricolor Rom. 
New Brunswick (Liberations 1937-39) 

Acadia For. Exp. Sta., Sunbury Co. 
Quebec (Liberations 1936, '37, '39, '40) 

Parke Heserve, Kamouraska Co. 

Exenterus vellicatll$ Cush. 
Newfoundland 

Ratding Brook, Gander Dist. 
Middle Arm, White Bay Dist. 

Nova Scotia (Liberations 1937) 
Seaview, Annapolis Co. 
Antigonish, Antigonish Co. 
Antigonish, Antigonish Co. 
Creignish, Inverness Co. 
East River, Lunenburg Co. 
Eden Lake, Pictou Co. 
Four Mile Brook, Pictou Co. 
French River, Pictou Co. 
Glen Alpine, Antigonish Co. 
Grand Etang, Inverness Co. 
Maryvale, Antigonish Co. 
Monastery, Antigonish Co. 
North Alton, Kings Co. 
Portapique, Colchester Co. 
Liscomb Mills, Guysborough Co. 
Chester Grant, Lunenburg Co. 
Chezzetcook, Halifax Co. 
Creignish, Inverness Co. 
Fra7.crville, Cumberland Co. 
Glen Alpine, Antigonish Co. 
Lakelands, Cumberland Co. 
Moose River, Pictou Co. 
New Lairg, Pictou Co. 
Scots burn, Pictou Co. 
Scottsville, Inverness Co. 
Wallace Ridge, Cumberland Co. 

Prince Edward Island 
Montague, Kings Co. 

New Brunswick (Liberations 1937) 
Canaan River 
Young Brook, York Co. 
Acadia For. Exp. Sta., Sunbury Co. 
Blick ROlld Lot 45, Queens Co. 
Berwick, Kings Co. 
Betts Mills Brook, Northumberland Co. 
Gasperenux Forks, Queens Co. 
Internment Camp, Sunbury Co. 
Lutz Mtn., Westmorland Co. 
Mechanic Settlement, Kings Co. 
Young Brook, York Co. 
Acadia For. Exp. Sta., Sunbury Co. 
Internment Camp. Sunbury Co. 
Kcdgwick River, Rcstigouche Co. 

Lat. 

46·15 
45·30 

47·35 
47·35 
47·35 
47·30 
45·35 

44·39 

46·01 

47·35 

49·04 
49·51 

44·37 
45·37 
45·37 
45·43 
44-35 
45·24 
45·36 
45·34 
45·28 
46·33 
45·43 
45·36 
45·07 
45·24 
45·01 
44·37 
44·45 
45·43 
45·24 
45·29 
45·27 
45·28 
45·27 
45·38 
46·12 
45·47 

46·11 

46·16 
46·01 
45·50 
45·47 
46·27 
46·15 
46·01 
46·08 
45-43 
46·16 
46·01 
46·01 
47·41 
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Long. 
o • 

64·50 
67·10 

69·32 
69·32 
69·32 
69·31 
70·55 

79·50 

66·14 

69·32 

55·18 
56·26 

65·40 
61·58 
61·58 
61·27 
64·10 
62·17 
62·53 
62·25 
62·00 
61·02 
62·02 
61·36 
64·32 
63·42 
62·06 
64-19 
63·16 
61·27 
64·40 
62·02 
64·20 
62·23 
62·47 
62·52 
61·09 
63·25 

62·41 

66·33 
66·14 
66·16 
65·36 
66·16 
65·52 
66·14 
64·54 
65·12 
66·33 
66·14 
66·14 
67·30 

Year Host 

1955 Diprion hercyniae (Htg.) 
1955 Neodiprion nanulus mm/llus School 

1934-35 Diprion hercyniae (Htg.) 
1937-41 
1938-39 
1941-49 
1954 
1954 
1955 

1951 Diprion hercyniae (Htg.) 

1946 Diprion hercyniae (Htg.) 

1939 Diprion hercyniae (Htg.) 

1949 Dipriotl hercyniae (Htg.) 
1951 

1951 Diprion hercyniae (Htg.) 
1952 
1953 
1953 
1953 
1953 
1953 
1953 
1953 
1953 
1953 
1953 
1955 
1955 
1957 
1958 
1958 
1958 
1958 
1958 
1958 
1958 
1958 
1958 
1958 
1958 

1958 Diprion hercyniae (Htg.) 

1937-39 Diprion hercyniae (Htg.) 
1945-50 
1945-54 
1952 
1952 
1952 
1952 
1952 
1952 
1952 
1952 
1953 
1953 
1953 



Species and Locality Lat. Long. Year Host 
C , 

Exenterus fJellicatus Cush. (colltillued) 
New Brunswick (Liberations 1937) 

Young Brook, York Co. 46·16 66·33 1953 DipTion hercy"iae (Htg.) 
Acadia For. Exp. Sta., Sunbury Co. 46·01 66·14 1954 
Bass River, Gloucester Co. 47·37 65·35 1954 
Breadalbane, Charlotte Co. 45·09 66·51 1954 
Christie Ridge, York Co. 45·33 67·23 1954 ,. If .. 

Clearwater Road, Carleton Co. 46·32 67·11 1954 Neodiprion abietis (Harr.) 
Internment Camp, Sunbury Co. 46·01 66·14 1954 DipTion hercyniae (Htg.) 
Lower Prince \Villiam, York Co. 45·53 67·00 1954 
Salmon Creek, Queens Co. 46·12 65·54 1954 
Young Brook, York Co. 46·16 66·33 1954 
Zealand (6 mi. N.W.), York Co. 46·04 67·04 1954 
Acadia For. Exp. Sta., Sunbury Co. 46·01 66·14 1955 
Acadia For. Exp. Sta., Sunhury Co. 46·01 66·14 1956 
Nigado, Gloucester Co. 47·48 65·43 1956 
Acadia For. Exp. Sta., Sunbury Co. 46·01 66·14 1957 
Andover, Victoria Co. 46·46 67·43 1957 
Ortonville, Victoria Co. 46·48 67·42 1957 
Hiley Brook, Victoria Co. 47·11 67·12 1957 
Acadia, Sunbury Co. 46·01 66·14 1958 
Bakers Brook, Madawaska Co. 47·18 68·31 1958 
Connors, lViadawaska Co. 47·13 68·50 1958 
Salmonhurst, Victoria Co. 46·59 67·33 1958 

Quebec (Liberations 1939) 
Parke Reserve, Kamourasku Co. 47·35 69·32 1946 Diprion hercyniae (Htg.) 
Parke Reserve, Kamouraska Co. 47·35 69·32 1947 
St. Joseph, Kamouraska Co. 47·37 69·39 1947 
Notre-Dame du Portage, Kamouraska Co. 47·46 69·38 1949 
Picard Tp., Kamouraska Co. 47·30 69·30 1948 
St. Alexandre, Kamouraska Co. 47·41 69·39 1948 
St. Eleuthere, Kamouraska Co. 47·29 69·18 1948 
St. Patrice, Riviere du Loup Co. 47·48 69·35 1948 
St. Alexandre, Kamouraska Co. 47·41 69·38 1949 
St. Andre, Kamouraska Co. 47·38 69·42 1949 
St. Germain, Kamouraska Co. 47·35 69·48 1949 
St. Alexandre, Kamouraska Co. 47·38 69·42 1950 
St. Alexandre, Kamouraska Co. 47·38 69·42 1954 
St. Alexandre, Kamouraska Co. 47·41 69·39 1955 
St. Eleuthere, Kamouraska Co. 47·29 69·18 1955 
St. Germain, Kamouraska Co. 47·35 69·48 1955 

/lorogenes nallQ (Gra".) 
Ontario (Liberations 1931, '35, '37, '39) 

Millbridge, Hastings Co. 44·42 77-35 1936 Coleophora la,.iulla (Hbn.) 
Millbridge, Hastings Co. 44·42 77-35 1942 

Laricobius erichsonii Rosenh. 
Newfoundland (Liberations 1952, '54, '55, '58) 

Robinsons, St. George's Dist. 48·15 58·43 1952 Adelges piceae (Ratz.) 
John's Beach, Humber Dist. 49·04 58·09 1958 
Steady Brook, Humber Dist. 48·58 57-48 1958 

New Brunswick (Liberations 1951-54) 
Fredericton, York Co. 45·55 66·39 1951-55 Ade/ges piceae (Ratz.) 
Oak Bay, Charlotte Co. 45·14 67·10 1951-55 
Rexton, Kent Co. 46·39 64·52 1951-55 
Salisbury, Westmorland Co. 46·02 65·01 1951-55 
Scotch Ridge, Charlotte Co. 45·16 67·24 1951-55 
Fredericton, York Co. 45·58 66·40 1956 
Oak Bay, Charlotte Co. 45·14 67·10 1956 
Fredericton, York Co. 45·58 66·40 1957 
Fredericton, York Co. 45·58 66·40 1958 
Oak Bay, Charlotte Co. 45·14 67·10 1958 

Leucopis obscura Hal. 
Newfoundland (Liberations 1955, '56) 

McIvers, Humber Dist. 49·05 58·08 1958 Ade/ges piceae (Ratz.) 
Steady Brook, Humber Dist. 48·58 57-48 1958 
Wild Cove Point, Humber Dist. 48·58 57·53 1958 
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Species and Locality Lat. Long. Year Host 
o , 

Leucopis ob,cllra Hal. (continlled) 
Nova Scotia (Liberations 1941) 

Hebert, River Cumberland Co. 45·42 64·23 1947 Adelges piceae (Ratz.) 
Hebert River, Cumberland Co. 45·35 64·21 1947 
Bass River, Colchester Co. 45·25 63·48 1948 
Parrsboro, Cumberland Co. 45·32 64·28 1948 
Picton, Picton Co. 45·37 62·50 1948 
Rh'er John, Picton Co. 45-44 63·03 1948 
Lakeland, Cumberland Co. 45·28 64·20 1950 
Liverpool, Queens Co. 44·07 64·54 1950 
Stewiacke, Colchester Co. 45·08 63·18 1950 

Prince Edward Island (Liberations 1941, '47) 
Central Bedeque, Prince Co. 46·21 63-43 1947 Adelles piceal' (Ratz.) 
Hampton, Queens Co. 46·12 63·28 1947 
Montague, Kings Co. 46·\0 62·39 1947 
Mount Pleasant, Prince Co. 46·33 64·02 1947 

New Brunswick (Liberations 1933, '34, '36) 
Fredericton, York Co. 45·56 66·39 1933 Adelges piceal' (Rat'''.) 
Anagance, Kings Co. 45·52 65·16 1947 
Armstrong Comers, Queens Co. 45·30 66·20 1947 
Bailey, Sunbury Co. 45·37 66·35 1947 
Baker Creek, Sunbury Co. 45·53 66·36 1947 
Bayfield, Westmorland Co. 46·08 63·49 1947 
Bear Brook River, Sunbury Co. 46·04 66·15 1947 
Blacks Harbour, Charlotte Co. 45·04 66·47 1947 
Brockway (South), Charlotte Co. 45·29 67·06 1947 
Burpee Brook, Sunbury Co. 46·01 66·23 1947 
Calhoun, \Vestmorland Co. 46·04 64·34 1947 
Canaan Road, Westmorland Co. 46·03 65·21 1947 
Canoose Rh'er, Charlotte Co. 45·24 67·21 1947 
Chamcook, Charlone Co. 45·07 67·04 1947 
Chipman, Queens Co. 46·10 65·53 1947 
Clarenden Sta., Queens Co. 45·28 66·26 1947 
Cranberry Lakes, York Co. 43·46 67·02 1947 
Codys, Queens Co. 45·53 65-49 1947 
Coverdale River, Albert Co. 45·52 65·00 1947 
Cumberland Bay, Queens Co. 46·03 65·52 1947 
Douglas Harbour, Queens Co. 45·55 66·06 1947 
Dumfries, York Co. 45·57 67·08 1947 
Evandale (Hwy. 40), Kings Co. 45·36 66·02 1947 
Femmount Ferry, Sunbury Co. 45·56 66·17 1947 
First Eel L:k:, York Co. 45·50 67·40 1947 
Forest City, York Co. 45·40 67·43 1947 
Fosterville, York Co. 45·48 67-46 1947 
Fredericton, York Co. 45·57 66·38 1947 
Fredericton Jct., Sunbury Co. 45·40 66·38 1947 
Gagetown, Queens Co. 45-46 66·09 1947 
Geary, Sunbury Co. 45·45 66·29 1947 
Glenwood, Kings Co. 45·29 66·06 1947 
Goshen, Kings Co. 45·46 65·10 1947 
Grand Falls Lake Dam Road, Charlotte Co. 45·02 67·22 1947 
Grand Lake (Northeast Arm), Queens Co. 46·03 65·58 1947 
Hanwell, York Co. 45-43 67·47 1947 
Harvey Sta., York Co. 45·44 67·00 1947 
Haute-Aboujagane, Westmorland Co. 46·09 64·24 1947 
Hoyt Sta., Sunbury Co. 45·34 66·33 1947 
Keswick Ridge, York Co. 45·58 66·51 1947 
Killilms Mills, Westmorland Co. 46·01 65·13 1947 
Kingscleor, York Co. 45·54 66·55 1947 
Kingston, Kings Co. 45·30 65·58 1947 
Leprcau, St. John Co. 45·10 66·27 1947 
Linle Magaguadavic Lake, York Co. 45·48 67·09 1947 
Loch Lomond, St. John Co. 45·21 65·52 1947 
Magaguadavic, York Co. 45-41 67·11 1947 
Magaguadavic Lake, York Co. 45·46 67·10 1947 
Magaguadavic River, York Co. 45·40 67·08 1947 
Magundy, York Co. 45·50 67·04 1947 
Manners Sutton, York Co. 45·42 67·02 1947 
Mal)'sville, York Co. 45·58 66·36 1947 
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Species and Locality Lat. Long. Year Host 
Q , 

Leucopis obsCIlra Hal. (continued) 
New Brunswick (Liberations 1933, '34, '36) 

McNamee, Northumberland Co. 46·31 66·16 1947 Acie/gt'S piuaf Ratz. 
Mechanics Settlement, Kings Co. 45·44 65·12 1947 
Mill Cove, Queens Co. 45·53 66·00 1947 
Millstream Road, (Smith Creek), Kings Co. 4s.45 65·30 1947 
Nashwaaksis, York Co. 45·59 66·40 1947 
Nauwigewauk, Kings Co. 45·28 65·54 1947 
Notre Dame, Kent Co. 46·18 64·43 1947 
Oak Bay, Charlotte Co. 45·14 67·12 1947 
Oromocto, Sunbury Co. 45·51 66·28 1947 
Petersville, Queens Co. 45·34 66·23 1947 
Pokiok River, York Co. 45·54 67·06 1947 
Prince William Sta., York Co. 45-43 67·07 1947 
Rexton, Kent Co. 46·38 64·54 1947 
River Glade, Westmorland Co. 45·59 65·07 1947 
Rothesay, Kings Co. 45·23 66·00 1947 
Rusagonis Sta., Sunbury Co. 45·46 66·35 1947 
St. Anne de Kent, Kent Co. 46·35 64·47 1947 
St. Antoine de Kent, Kent Co. 46·22 64·46 1947 
St. Gabriel de Kent, Kent Co. 46·32 64·49 1947 
St. Marie de Kent, Kent Co. 46·26 64·48 1947 
Salisbury, Westmorland Co. 46·02 65·03 1947 
Sand Brook, Charlotte Co. 45·28 66·32 1947 
Shemogue, Westmorland Co. 46·09 64·l\ 1947 
S. Oromocto Lake, Charlotte Co. 45·25 66·37 1947 
S. Rusagonis River, Sunbury Co. 45·47 66·42 1947 
Springfield, Kings Co. 45·41 65·48 1947 
Springfield, York Co. 46·03 67·05 1947 
Swan Creek, Sunbury Co. 45·52 66·18 1947 
Syphers Cove, Queens Co. 45·58 66·04 1947 
The Range, Queens Co. 46·04 65·54 1947 
Tracy, Sunbury Co. 45·41 66·41 1947 
Turtle Creek, Albert Co. 45·53 64·52 1947 
Upham, Kings Co. 45·29 65·40 1947 
Upper Gagetown, Queens Co. 45·51 66·15 1947 
Waasis, Sunbury Co. 45,49 66·35 1947 
Wirral, Queens Co. 45·31 66·28 1947 
Yoho Brook, Sunbury Co. 45·42 66·47 1947 
Yoho Lake, York Co. 45·47 66·51 1947 
Youngs Cove Road, Queens Co. 45·56 65·51 1947 
Fredericton, York Co. 45·58 66·40 1951-58 

MaC10centnu ancylivorus Rohw. 
Ontario (Liberations 1929-42, '45-48) 

Niagara Peninsula, Well and Co. 1929-31 Grap/w/itlra lIIo/esta (Busck) 
Niagara Peninsula, Welland Co. 1934 

Epib/e~;/U streml~na wn;: Niagara Peninsula, Welland Co. 1934 

JlIesoleius lenllrreciinis Morler 
Newfoundland (Liberations 1940, '43-45, '47) 

St. George's Dist. 1948 P,isliplrora ericlrsonii (Htg.) 
Red Cliff, Grand Falls Dist. 48·57 5s.45 1953 
Arnolds Cove, Avalon Pen. Dist. 47·46 53·59 1954 

Nova Scotia (Liberations 1937-40, '42) 
Belmont, Colchester Co. 45·26 63·23 1937-39 P,isliphora erichsonii (Htg.) 
Portapique, Colchester Co. 45·24 63·43 1937-39 
Shulie, Cumberland Co. 45·36 64·35 1937-39 
Springhill Jet., Cumberland Co. 45·41 64·06 1937-39 
Wentworth Centre, Cumberland Co. 45·41 63·33 1937-39 
Black Point, Halifax Co. 44·39 63·58 1956 
Devon, Halifax Co. 44·55 63·24 1956 
Goff's Comer, Halifax Co. 44·53 63·27 1956 
Old Guysborough Road, Halifax Co. 44·50 63·33 1956 
Charlotte Lake, Halifax Co. 44·47 62·54 1957 
Devon, Halifax Co. 44·55 63·24 1957 
East Chezzetcook, Halifax Co. 44·44 63·11 1957 
Grand Desert, Halifax Co. 44·42 63·16 1957 
Goff's Comer, Halifax Co. 44·53 63·30 1957 
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Species and Locality 

Meso/eius tenthredinis Morley (continued) 
Nova Scotia (Liberations 1937-40, '42) 

Harrigan Cove, Halifax Co. 
Liscomb, Guysborough Co. 
Mooselands, Halifax Co. 
Necum Teuch, Halifax Co. 
Popes Harbour School, Halifax Co. 
Port Dufferin, Halifax Co. 
Porter's Lake, Halifax Co. 
Preston, Halifax Co. 
Tangier, Halifax Co. 
Three Fathom Harbour, Halifax Co. 
West Petpeswick, Halifax Co. 
Windsor Road School, Lunenburg Co. 

New Brunswick (Liberations 1927, '35, '36, '38) 
Bonney River, Charlotte Co. 
Central Greenwich, Kings Co. 
Chamcook, Charlotte Co. 
Com Hill, Kings Co. 
Forks, Queens Co. 
Gagetown, Queens Co. 
Harvey Sta., York Co. 
Lake Utopia, Charlotte Co. 
Lawrence Sta., Charlotte Co. 
Lepreau, St. John Co. 
Magaguadavic River, Charlotte Co. 
Norton, Kings Co. 
Oak Bay, Charlotte Co. 
Oromocto, Sunbury Co. 
Pearsonville, Queens Co. 
Pennfield, Charlotte Co. 
Pennfield Sta., Charlotte Co. 
Penobsquis. Kings Co. 
Petersville, Queens Co. 
Petitcodiac, \Vestmorland Co. 
St. Stephen, Charlotte Co. 
Thomaston, Charlotte Co. 
Waweig, Charlotte Co. 
Oak Bay, Charlotte Co. 

Quebec (Liberations 1911, '38-40) 
Glen Murray, Megantic Co. 
Point Platon, Lothinierc Co. 
Parke Resen'e, Kamouraska Co. 
Upper Cascapedia River Drainage, Gaspe Pen. 
Upper Cascapcdia River Drainllge, Gaspe Pen. 
La Verendrye Park, Pontiac Co. 
Mlllllrtic, Abitibi E. Dist. 
Senneterre, Abitibi E. Dist. 

Ontllrio (Liberations 1910, '11, '27-29, 
'37-42, '47, '49, 'SO) 

Algonquin Park, Pembroke Dist. 
Busteed, Kenora Dist. 
St. Williams, Norfolk Co. 
St. Williams, Norfolk Co. 
Turkey Point, Norfolk Co. 
Mer Bleue, Russell Co. 
Mattawa, North Bay Dist. 
Meadowside, North Bay Dist. 
Arbor Vitae, Ft. Frances Dis!. 
Biscotasing, Chapleau Dist. 
Cllvers, Geraldton Dist. 
Eagle River, Kenora Dist. 
North Bay, North Bay Dist. 
Oxtongue Lake, Pembroke Dist. 
PIlYs Plat, Geraldton Dist. 
Sault Ste. Marie, Sault Ste. Marie Dist. 
Sioux Lookout, Sioux Lookou! Dist. 
Vermilion Bay, Kenora Dis!. 
Sheba, Port Arthur Dist. 

Lat. 
o , 

44·56 
45·02 
44·58 
44·57 
44·48 
44·55 
44·44 
44·43 
44-48 
44·39 
44·44 
44·35 

45·12 
45·31 
45·08 
45·54 
46·03 
45-46 
45·43 
45·09 
45·26 
45·10 
45·20 
45·38 
45·14 
45·51 
45·50 
45·07 
45·07 
45·47 
45·34 
45·56 
45·12 
45·39 
45·13 
45·14 

46·20 
46·40 
47·35 

47·20 
48·10 
48·25 

49·45 
42-41 
42-41 
42·39 
45·24 
46·19 
46·23 
48·57 
47·18 
48·54 
49·48 
46·18 
45·23 
48·53 
46·33 
50·06 
49·50 
49·07 
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Long. 
o , 

62·18 
61·57 
62·53 
62·14 
62·39 
62·23 
63·19 
63·25 
62·42 
63·18 
63·11 
64·16 

66·51 
66·07 
67·04 
65·21 
65·33 
66·08 
67·00 
66·47 
67·10 
66·28 
66·50 
65-42 
67·11 
66·28 
65-45 
66·45 
66·40 
65·23 
66·23 
65·10 
67·16 
67·08 
67·08 
67·13 

71-40 
71·52 
69·32 

76·50 
78·10 
77-15 

94·47 
80·25 
80·25 
80·20 
75·29 
78·38 
79·44 
94·17 
82·07 
87·41 
93·13 
79·28 
78·54 
87·36 
84·10 
91·54 
93-40 
90·43 

Year 

1957 
1957 
1957 
1957 
1957 
1957 
1957 
1957 
1957 
1957 
1957 
1957 

1937-39 
1937-39 
1937-39 
1937-39 
1937-39 
1937-39 
1937-39 
1937-39 
1937-39 
1937-39 
1937-39 
1937-39 
1937-39 
1937-39 
1937-39 
1937-39 
1937-39 
1937-39 
1937-39 
1937-39 
1937-39 
1937-39 
1937-39 
1940-42 

1928 
1929 
1934 
1934 
1938 
1957 
1957 
1957 

1927 
1928 
1929-30 
1933 
1933 
1936 
1940 
1940 
1947 
1947 
1947 
1947 
1947 
1947 
1947 
1947 
1947 
1947 
1949 

Host 

Pristiphora eric/llonii (Htg.) 

Pr;stiphora erichsoni; (H tg.) 

Pristiphora erichsonii (Htg.) 

Pristipllora eric/lSon;i (Htg.) 



Species and Locality Lat. ~nJf' Year Host 
0 , 

Mesoleius tenthredinis Morley (continued) 
Ontario (Liberations 1910, '11, '27-29, 

'37-42, '47, '49, '50) 
Lyal Island, Bruce Co. 44·57 81·25 1950 Pristipllora erichsonii (Btg.) 
Adamsville, Bruce Co. 44·50 81·13 1951 
Miller Lake, Bruce Co. 45·05 81·24 1951 
Pleasant Harbour, Bruce Co. 45·06 81·32 1951 
Simcoe, Norfolk Co. 42·50 80·18 1951 
Adamsville, Bruce Co. 44·50 81·13 1952 
Amyot, White River Dist. 48·30 85·00 1954 
Arbor Vitae, Fort Frances Dist. 48·54- 94·18 1954 
Emo, Fort Frances Dist. 48·38 93·50 1954 
English River, Kenora Dist. 49·13 91·03 1954 
Geraldton, Geraldton Dist. 49·51 85·52 1954 
Hearst, Kapuskasing Dist. 49·47 84·58 1954 
Hemlo, White River Dist. 48·41 85·53 1954 
Hogarth, Geraldton Dist. 49·12 88·12 1954 
Island Falls, Cochrane Dist. 49·35 81·22 1954 
Moonbeam, Kapuskasing Dist. 49·22 82·10 1954 
Nakina, Geraldton Dist. 50·10 86·40 1954-
Raith, Port Arthur Dist. 48·53 89·56 1954 
Rossport, Geraldton Dist. 48·52 87·27 1954 
S. Porcupine, Cochrane Dist. 50·17 81·35 1954 
Upsala, Port Arthur Dist. 49·03 90·37 1954 
White River, White River Dist. 48·37 85·18 1954 
Coral Rapids, Kapuskasing Dist. 50·17 81·40 1955 
Dane, Swastika Dist. 48·04 80·01 1955 
Finland, Fort Frances Dist. 48·52 93·54 1955 
Franz, White River Dist. 48·30 84·30 1955 
Geraldton, Geraldton Dist. 48·53 87·37 1955 
Latchford, North Boy Dist. 47·19 79·49 1955 
Missanabie, Chapleau Dist. 48·18 84·05 1955 
Pinewood, Fort Frances Dist. 48·43 94·18 1955 
Biscotasing, Chapleau Dist. 47·17 82·08 1956 
Cheswick, Parry Sound Dist. 46·08 79·12 1956 
Coral Rapids, Cochrane Dist. 50·17 81·35 1956 
Ear Falls, Sioux Lookout Dist. 50·38 93·12 1956 
English River, Kenora Dist. 49·16 91·Q4 1956 
Finland, Port Frances Dist. 48·50 93·56 1956 
Firesteel, Port Arthur Dist. 49·{H 90·07 1956 
Franz, White River Dist. 48·30 84·58 1956 
Gogama, Gogama Dist. 47·42 81·42 1956 
Gowganda, Swastika Dist. 47·48 80·45 1956 
Hearst, Kapuskasing Dist. 49·43 83·35 1956 
Hemlo, White River Dist. 48·42 85·58 1956 
Island Falls, Cochrane Dist. 49·38 81·32 1956 
Kukotush, Gogama Dist. 48·07 82·10 1956 
Larder Lake, Swastika Dist. 48·08 79·47 1956 
Latchford, North Day Dist. 47·18 79·18 1956 
Missanabie, Chapleau Dist. 48·18 84·05 1956 
Moonbeam, Kapuskasing Dist. 49·22 82·10 1956 
North Branch, Fort Frances Dist. 48·52 94·10 1956 
Ophir, Sault Ste. Marie Dist. 46·27 83·43 1956 
Pinewood, Fort Frances Dist. 48·57 94·25 1956 
White River, White River Dist. 48·37 85·18 1956 
Biscotasing, Chapleau Dist. 47·18 82·08 1957 
Chapleau, Chapleau Dist. 47·52 83·26 1957 
Coral Rapids, Cochrane Dist. 50·17 81·35 1957 
Ear Falls, Sioux Lookout Dist. 50·38 93·12 1957 
Espanola, Sudbury Dist. 46·15 81·51 1957 
Estaire, Sudbury Dist. 46·23 80·52 1957 
Finland, Fort Frances Dist. 48·50 93·56 1957 
Franz, White River Dist. 48·30 84·58 1957 
Gogama, Gogama Dist. 47·42 81·42 1957 
Hearst, Kapuskasing Dist. 49·43 83·35 1957 
Hemlo, White River Dist. 48·42 85·58 1957 
Ignace, Kenora Dist. 49·16 91·04 1957 
Island Falls, Cochrane Dist. 49·38 81·32 1957 
Larder Lake, Swastika Dist. 48·08 79·48 1957 
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Species and Locality 

Mesoleius tenthredinis Morley (colllinued) 
Ontario (Libl'rations 1910, 'II, '27-29, 

'37-42, '47, '49, '50) 
Longwood, Middlesex Co. 
Maluchewlln, Swastika Disl. 
McKirdy, Geraldton Dist. 
Missanabie, Chapleau Dist. 
Moonbeam, Kapuskasing Disl. 
Nakina, Geraldton Dist. 
North Branch, Fort Frances Disl. 
Pickle Lake, Sioux Lookout Dist. 
Rhyland, Kapuskasing Dist. 
Rib Lake, North Bay Disl. 
Timmins, Cochrane Disl. 
Upsula, Port Arthur Dist. 
Vermilion Bay, Kenom Disl. 
White River, White River Dist. 

Manitoba (Liberations, 1912, '13, '47, '49, 
'SO, '52) 

Aweme 
Aweme 
Spruce \roods Forest Reserve 
Spruce \Voods Forest Reserve 
Riding Mtn. National Park 

Dauphin Road, Riding Mtn. Nationul Park 
Duck Mtn. Forest Reserve (Baldy l\ltn.) 
Norgate Road, Riding Mtn. National Park 
Riverton 
Spruce Woods Forest Reserve 
Dauphin I{oad, Riding Mtn. National Park 
Norgate Road, Riding l\ltn. National Park 
Rennie 
Renwer 
Riverton 
Seddon's Corner 
Dauphin Road, Riding Min. National Park 
Norgate Road, Riding Mtn. National Park 
Renwer 
Riding Mtn. National Park 
Riverton 
Sandilands Forest Resen'e 
Seddon's Corner 
Whiteshell Forest Reserve 
Birdtail 
Dauphin Road, Riding Mtn. Nutionlll Park 
Norgate Road, Riding Min. National Park 
Renwer 
Riverton 
Rossbum 
Sandilands Forest Reservc 
Seddon's Corner 
Swan Ri\'cr 
Dauphin I~oad, Riding Mtn. Nlltional Park 
Norgate Road, Riding Mtn. Nlltionlll Park 
Renwer 
Riverton 
Sandilands Forest Resen'c 
Seddon's Corner 
Whiteshell Forest Reserve 
Dauphin Road, Riding Mtn. National Park 
Norgate Road, Riding Mtn. National Park 
Renwer 
Riverton 
Seddon's Corner 
Whiteshell Forest Reserve 
Cuprus 
Dauphin Road, Riding l\hn. National Park 
Garland 

Lilt. 

42·50 
47·58 
49·12 
48·18 
49·22 
50·11 
48·50 
51·24 
49·49 
47·18 
48·18 
49·04 
49·51 
48·37 

49·42 
49·42 
49·44 
49·44 
50·48 

50·54 
51·28 
50·40 
50·59 
49·44 
50·54 
50·40 
49·52 
52·06 
50·59 
50·04 
50·54 
50·40 
52·06 
50·55 
50·59 
49·20 
50·04 
50·06 
50·58 
50·54 
50·40 
52·06 
50·59 
50·50 
49·20 
50·04 
52·01 
50·54 
50·40 
52·06 
50·59 
49·20 
50·04 
50·06 
50·54 
50·40 
52·06 
50·59 
50·04 
5Q.06 
54·48 
50·54 
51·37 

Long. 
o , 

81·35 
80·42 
88·12 
84·05 
82·10 
86·41 
94·11 
90·08 
85·04 
79·18 
81·40 
90·37 
93·17 
85·18 

99·36 
99·36 
99·16 
99·16 

100·30 

100·03 
100·43 
99·40 
97·00 
99·16 

100·03 
99·40 
95·34 

100·49 
97·00 
97-40 

100·03 
99·40 

100·49 
100·48 
97·00 
96·09 
97·40 
95·22 

100·49 
100·03 
99·40 

100·49 
97·00 

100·26 
96·09 
97·40 

101·22 
100·03 
99·40 

100·49 
97·00 
96·09 
97-40 
95·22 

100·03 
99·40 

100·49 
97·00 
97·40 
95·22 

101·49 
100·03 
100·48 
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Year 

1957 
1957 
1957 
1957 
1957 
1957 
1957 
1957 
1957 
1957 
1957 
1957 
1957 
1957 

1916-17 
1919-20 
1926-27 
1941-42 
1941, 
1944 
1945 
1945 
1945 
1945 
1945 
1946 
1946 
1946 
1946 
1946 
1946 
1947 
1947 
1947 
1947 
1947 
1947 
1947 
1947 
1948 
1948 
1948 
1948 
1948 
1948 
1948 
1948 
1948 
1949 
1949 
1949 
1949 
1949 
1949 
1949 
1950 
1950 
1950 
1950 
1950 
1950 
1951 
1951 
1951 

Bost 

Pristiphora eric/lSonii (Btg.) 

Pristiphora erichsonii (H tg.) 



Specics and Locality Lat. 1.011". 'Year Host 
o , 

l1fesoleiw lenlhredinis Morley (conlinlled) 
Manitoba (Libemtions, 1912, '13, '47, '49, 

'50, '52) 
Mafeking 52·57 100·59 1951 Prisliphora erichsonii (Htg.) 
Norgate Road, Riding Mtn. National Park 50·40 99·40 1951 
Renwer 52·06 100·49 1951 
Riverton 50·59 97·00 1951 
Rossbum 50·41 100·51 1951 
Sandilands Forest Reserve 49·20 96·09 1951 
Whiteshell Forest Reserve 50·06 95·22 1951 
Darwin 49·56 95·50 1952-55 
Falcon Lake 49·40 95·15 1952-55 
Garland 51·36 100·50 1952-55 
Gmndview 51·21 100·40 1952-55 
Lac du Bonnet 50·05 96·05 1952-55 
Mafeking 52·47 101·09 1952-55 
Rennie 49·47 95·48 1952-55 
Riding Mtn. National Park 50·47 100·14 1952-55 
Riverton 50·59 97·00 1952-55 
Sandilands Forest I~eser ... e 49·20 96·09 1952-55 
Seddon's Corner 50·04 97·40 1952-55 
West Hawk 49·48 96·44 1952-55 
Whitemouth 50·04 96·04 1952-55 
Cormomnt 54·15 100·37 1955 
Cmnberry Portage 54·42 101·28 1955 
Lake Audy 50·49 100·15 1955 
Norgate Road, Riding Mtn. National Park 50·42 99·43 1955 
Spmgue 49·05 95·35 1955 
The Pas 53·54 101·13 1955 
Lac du Bonnet 50·16 95·58 1956 
Pointe du Bois 50·17 95·30 1956 
Red Rock Lake 49·59 95·30 1956 
Rennie 49·50 95-45 1956 
Sandilands Forest neserve 49·28 96·15 1956 
Seddon's Comer 50·05 96·20 1956 
Telford 49·50 95·27 1956 
West Hawk Lake 49·45 95·20 1956 
Telford 49·50 95·27 1957 

Saskatchewan (Libemtions 1948-50, '52) 
Indian Head 50·33 103·40 1937 PrislipllOra trichsonii (Htg.) 
Hudson Bay 52·47 101·47 1947 
Pelly 51·SS 101·56 1947 
Hudson Bay 52·47 101·47 1948 
Meadow Lake 54·09 108·25 1948 
Nesbit 53·14 105·47 1948 
Pelly 51·55 101 ·56 1948 
Prince Albert 53·12 105-45 1948 
Hudson Bay 5H7 101·47 1949 
Nceb 54·01 107·58 1949 
Pelly 51·55 101·56 1949 
Prince Albert 53·12 105·45 1949 
Beacon Hill 54·28 109·36 1950 
English Cabin 53·18 104·51 1950 
Hudson 8a)' 5H7 101·47 1950 
Loon Lake 54·07 109·17 1950 
Pelly 51·55 101·56 1950 
Prince Albert 53·12 105·45 1950 
Armit 52-48 102·08 1951 
Big River 53·47 107·00 1951 
Can wood 53·21 106·32 1951 
Crutwell 53·13 106·03 1951 
Dumble 53·42 106·58 1951 
Ft. a la Corne 53·13 105·11 1951 
Glaslyn 53-43 108·23 1951 
Holbein 53·14 106·11 1951 
Hudson Bay 52·47 101·47 1951 
Lac des lies 54·24 109·13 1951 
McDowall 53·04 106·07 1951 
l\leadow Lake 54·08 108·34 1951 
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Species and Locality Lat. ~on,g. Year Host 

Meso/eills tenthredi"is Morley (conti"ued) 
Saskatchewan (Liberations 1 948-50, '52) 

Molanosa-La Ronge Road 54045 105·29 1951 Pr;stiphora erichsonii (H tg.) 
Montreal Lake 54·22 105·28 1951 
Montreal River 55·20 104·36 1951 
Nipawin 53·39 104·10 1951 
Pelly 51·55 101·56 1951 
Prince Albert 53·15 105-48 1951 
Viellard ville 52·17 102·41 1951 
Dronson Provo Forest 54·00 109·20 1952-55 
Crutwell 53·18 106·03 1952-55 
Emma Lake 53·55 105·55 1952-55 
Hudson Bay 52·47 101·47 1952-55 
Mcadow Lake 54·08 108·34 1952-55 
Molanosa 54·35 105-40 1952-55 
Nesbit Provo Forest 53·18 105·47 1952-55 
Pelly 51·55 101·56 1952-55 
Prince Albert 53·12 105-45 1952-55 
Wapawekka Lake 55·00 104·45 1952-55 
Waskesiu 53·58 106·02 1952-55 
White Fox 53·57 103-42 1952-55 
Dodmin 53·41 106·55 1955 
Loon Lake 52·13 109·05 1955 
Mayview 53·35 106·07 1955 
Montreal Lake 54·03 105·04 1955 
Pierce land 54·27 109·50 1955 
Red Rock Block 53·13 105·41 1955 
Indian Head 50·36 103·52 1955 
Lac la Ronge 50·05 105·30 1956 
Wolseley 50·31 103·15 1957 

Alberta 
Lessard 54·26 110·36 1949 Pr;s/;phora trichson;; (Htg.) 
Tulliby Lake 54·02 110·40 1950 
Cold Lake 54·23 110·10 1953 
Calling Luke 55·08 113·14 1955 
Cold Lake 54·23 110·10 1955 
Conklin 55·38 111-05 1955 
Edmonton 53·32 113·35 1955 
Lac La Biche 54046 11 1 ·55 1955 
McMurray 56·28 11 1·03 1955 
Millet 53·06 113·29 1955 
Perryvale 54·28 113·27 1955 
Slave Lake 55·16 114·37 1955 
Spedden 54·07 111·14 1955 
Red Willow 52·30 112·23 1956 
Cold Lake 54·23 110·10 1957 
Edmonton 53·32 113·35 1957 
Flatbush 54·42 114·09 1957 
Millet 53·06 t13·29 1957 
Sped den 54·07 111·42 1957 
Stony Plain 53·23 113·56 1957 
Yaeford 53·00 114·14- 1957 

British Columbia (Liberations 1934-36, '41, '42) 
Corbin 49·32 114·40 1935 Pristiphora I'ricllSonii (Htg.) 
Hosmer 49·35 114·57 1935 
Lizard Creek 49·28 115·05 1935 
Upper Elk 49·52 114·52 1935 
Hosmer 49·35 114·57 1936 
Upper Elk 49·52 114·52 1936 
Alamo 50·01 117·18 1941 
Three Forks 50·02 117·17 1941 
Arrow Creek 49·07 116·26 1942 
Bonanza Creek 50·07 117·30 1942 
Boswell-Gray Cr. Rd. 49·35 116·47 1942 
Burton 49·58 117-54 1942 
Cranbrook 49·31 115-46 1942 
East Arrowpark 50·07 117·52 1942 
Fernie 49·30 115·04 1942 
Gray Creek 49·37 116·47 1942 
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Species and Localitr Lat. Long. Year Host 
o , 

Meso/eius tenth,edinis Morley (cOIltil/ued) 
British Columbia (Liberations 1934-36, '41, '42) 

Inonooklin Creek 49·58 118·17 1942 P,isliphora "richsonii (Htg.) 
Moyie Lake 49·17 115·50 1942 
Needles 49·54 118·05 1942 
Olson 49·37 114·55 1942 
Yahk 49·06 116·05 1942 
Burton 49·58 117-54 1943 
Elko 49·17 115·07 1943 
Fernie 49·30 115·04 1943 
Inonooklin Crossing 49·54 118·12 1943 
Lizard Creek 49·28 115·05 1943 
Monoshee Road 50·12 118·33 1943 
Needles 49·59 118·06 1943 
Sparwood 49·42 tt4·53 1943 
Trinity Valley 50·22 118·56 1943 
\\'hatshan 49·55 118·07 1943 
Yahk 49·06 116·05 1943 
Burton 49·58 117·54 1944 
Elko 49·17 115·07 1944 
Needles 49·59 118·06 1944 
Trinity Valley Field Stu. 50·18 118·57 1944 
Upper Inonooklin Crossing 50·00 tt8·21 1944 
Whatshan 49·55 118·07 1944 
Trinity Valley Field Sta. 50·18 118·57 1945 
Trinity Valley 50·22 118·56 1946 
Boulder Creek 49·14 117·15 1947 
Lavington 50·13 119·05 1947 
Christina Lake 49·03 118·13 1948 
Grand Forks 49·03 118·27 1948 
Phoenix 49·05 118·38 1948 
Salmo River 49·12 117·17 1948 
Silver Star Road 50·19 119·tt 1948 
Cluculz Lake 53·54 183·47 1955 

2\1eteoT/ls versicolor (Wesm.) 
New Brunswick (Liberations 1913) 

McAdam, York Co. 45·35 67·19 1952 Stilpnolia salids (L.) 
British Columbia (Liberations 1934) 

Lillooet Area 1935-42 Stilpl/olia salids (L.) 
Cowichan Lake 48·48 124·04 1941 
Vancouver 49·15 123·05 1941 
Victoria 48·25 123·20 1941 
Cowichan Lake 48·48 124·04 1942 
Cowichan Lake 48·48 124·04 1943 
Mission 49·08 122·17 1943 
Cowichan Lake 48·48 124·04 1944 
Vancouver 49·15 123·05 1944 
Victoria 48·25 123·20 1944 
Savona 50·45 120·52 1949 .. 0... 
Departure Bay 49·13 123·58 1950 Campaea perlala Gn. 
Departure Bay 49·13 123·58 1950 Venusia cambrica Curt. 
Elk Falls Park 50·03 125·15 1950 ASefJlis binotata Wlk. 
Vedder Mtn. 49·03 122·02 1950 Melanolophia imitata Wlk. 
Gabriola Island 49·11 123·51 1951 Halisidota argentata Pack. 
Langford 48·26 123·28 1951 Zotheca t,al/quilla viridula Grt. 
Quadra Island 50·12 125·12 1951 Gabriola dyaria Tayl. 
Quatsino Village 50·32 127·37 1951 Mekll/olophia imitata Wlk. 
Victoria 48·25 123·20 1951 Stilpnotia salicis (L.) 
Vancouver 49·15 123·05 1951 .. .. .. 
Vancou\'cr 49·15 123·05 1952 Orgyia antiqua badia Hy. Edw. 
Tofino 49·09 125·54 1952 Ectropis crepuscularia Schiff. 
Terrace 54·31 128·36 1953 Melanolophia imitata Wlk. 
Kispiox 55·21 127·41 1955 Orgyia antiqua badia Hy. Edw. 
Minstrel Island 50·37 126·19 1955 Nyclobia limitaria nif(roangulata Stkr. 
Creeksidc 50·19 122-43 1956 Pro/ohoarmia porcelaria indicataria 

Wlk. 
Nanaimo 49·10 123·56 1956 Slilpnolia salids (L.) 
Victoria 48·25 123·20 1956 
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Species and Locality 

lUtlt'orus v"sic%r (Wesm.) (conlinued) 
British Columbia (Liberations 1934) 

Bamfield 

Harrison Hot Springs 
Minstrel Island 
Vancouver 
Vancouver 

Monodonlom"us denlipes (Dalm.) 
Quebec (Liberations 1933-36) 

'Vestmount 
'Vestmount 
Montreal 
Montreal 
Montreal 

Ontario (Liberations 1938, '40) 
Oakville, Halton Co. 
Oakville, Halton Co. 
Oakville, Halton Co. 
Oakville, Halton Co. 
Leaside, York Co. 
Bright's Grove, Lambton Co. 
Galt, Waterloo Co. 
Guelph, Wellington Co. 
Guelph, Wellington Co. 
Orangeville, Dufferin Co. 
Guelph, Wellington Co. 
Harpers Comers, Wentworth Co. 
Primrose, Dufferin Co. 
Rosemont, Dufferin Co. 
Brechin, Ontario Co. 
Freelton, Wentworth Co. 
Listowel, Perth Co. 
Orchard, Grey Co. 
Rosemont, Dufferin Co. 
'Vaterloo, 'Vaterloo Co. 
HiIIsburgh, Wellington Co. 
Primrose, Dufferin Co. 
Shand Dam, Wellington Co. 

OrKi/us obscuralor (Nees) 
Quebec 

Montreal 
Quebec, Quebec Co. 
Sherbrooke, Richmond Co. 
Montreal 
Quebec, Quebec Co. 
Sherbrooke, Richmond Co. 
Montreal 
Quebec, Quebec Co. 
Sherbrooke, Richmond Co. 

Ontario (Liberations 1928-33, '35, '4143, 
'49, '55-58) 

Burlington, Halton Co. 
Hamilton, Wentworth Co. 
Port Credit, Peel Co. 
Pon Nelson, Halton Co. 
Toronto, York Co. 
London, Middlesex Co. 

. Niagara Falls, Weiland Co. 
Ottawa, Carleton Co. 
Strathroy, Middlesex Co. 
Toronto, York Co. 
Breslau, Waterloo Co. 
Guelph, Wellington Co. 
Hamilton, 'Ventworth Co. 
Kitchener, Waterloo Co. 
London, Middlesex Co. 

-
Lot. Long. 

o • 

48·50 125·09 

49·17 121·47 
50·37 126·19 
49·15 123·05 
49·15 123·05 

45·27 
45·27 

43-26 
43·26 
43·26 
43-26 
43·43 
43·03 
43·22 
43·33 
43·33 
43·55 
43·33 
43·26 
44·05 
44·07 
44·33 
43·24 
43·44 
44·06 
44·07 
43·27 
43-47 
44·05 

45·31 
46·48 
45·24 
45·31 
46·48 
45·24 
45·31 
46·48 
45·24 

43·19 
43·15 
43·33 
43·21 
43-40 
42·58 
43·07 
45·22 
42·58 
43-40 
43·29 
43·33 
43·15 
43·27 
43·00 

208 

73·36 
73·36 

79·40 
79·40 
79·40 
79·40 
79·22 
82·15 
80·19 
80·15 
80·15 
80·06 
80·15 
79·55 
80·09 
80·00 
79·11 
80·03 
80·58 
80·48 
80·00 
80·32 
80·08 
80·09 

73·37 
71·13 
71·54 
73·37 
71·13 
71·54 
73·37 
71·13 
71·54 

79·48 
79·50 
79·35 
79·46 
79·25 
81·15 
79·04 
75·44 
81·38 
79·50 
80·25 
80·15 
79·50 
80·30 
81·15 

Year 

1957 

1957 
1957 
1957 
1958 

1936-38 
1940 
1940 
1941 
1948 

1932 
1933 
1934 
1936 
1938 
1946 
1947 
1948 
1949 
1949 
1950 
1950 
1950 
1950 
1951 
1951 
1951 
1951 
1951 
1951 
1952 
1952 
1952 

1931 
1931 
1931 
1932 
1932 
1932 
1955-57 
1955-57 
1955-57 

1929 
1929 
1929 
1929 
1929 
1931 
1931 
1931 
1931 
1931 
1932 
1932 
1932 
1932 
1932 

Host 

Nepylia IImbrosaria nigrovenaria 
Pack. 

LAmbdina fiscellaria lugrdJrosa (H ulst) 

Diprion simi/is (Htg.) 

Diprion simi/is ()·ltg.) 

" ., ,. 
Nt'odiprion abietis (Harr.) 
Neodipn·on s"'i/" (Geoff.) 
Diprion similis (Htg.) 

.. ,. .. 
Ntodiprion pintlUm (Non.) 
Diprion simiiis (Htg.) .. " ., 
Diprion /mltlOmm (F.) 

u ., ,. 

Rllyacionia buoliana (Schiff.) 
Neodiprion pinelum (Non.) 

Rllyacionia blloliana (Schiff.) 

Rllyacionia buo/iana (Schiff.) 



Species and Locality 

Orgi/uJ obscurator (Nees) (continued) 
Ontario (Liberations 1928-33, '35, '41-43, 

(49, '55-58) 
Oakville, Halton Co. 
Port Nelson, Halton Co. 
Toronto, York Co. 
Woodbridge, York Co. 
Breslau, 'Vaterloo Co. 
Burlington, Halton Co. 
Hamilton, \Ventworth Co. 
KinRsville, Essex Co. 
Kitchener, \Vaterloo Co. 
Oak\'iIIe, Halton Co. 
Toronto, York Co. 
\\'aterdown, \\'entworth Co. 
Niagara Falls, Weiland Co. 
\\" alkervillc, Essex Co. 
Port Col borne, \\'elland Co. 
Weiland, Weiland Co. 
Kingsville, Essex Co. 
Toronto, York Co. 
Binhrooke, Wentworth Co. 
Brighton, Northumberland Co. 
Hamilton, Wentworth Co. 
Niagara Falls, Weiland Co. 
Picton, Prince Edward Co. 
Richmond Hill, York Co. 
Vineland, Lincoln Co. 
Dunnville, Haldimand Co. 
Paris, Brant Co. 
Pontypool, Durham Co. 
Byron, l\'liddlesex Co. 
Dunnville, Haldimand Co. 
Elmira, '''aterloo Co. 
Paris, Brant Co. 
St. Williams, Norfolk Co. 
South Dumfries, 'Vaterloo Co. 
Dunnville, Haldimand Co. 
Glen Morris, Brant Co. 
Harrow, Essex Co. 
Jarvis, Haldimand Co. 
LaSalle, Essex Co. 
Paris, Brant Co. 
St. Williams, Norfolk Co. 
Aurora, York Co. 
Glen Morris, Brant Co. 
Hcspeler, Waterloo Co. 
London, Middlesex Co. 
Paris, Brant Co. 
Peacock, Wellington Co. 
Port Dover, Norfolk Co. 
St. Williams, Norfolk Co. 
Sheffield, Wentworth Co. 
Uxbridge, Ontario Co. 
Aurora, York Co. 
Hyde, Wentworth Co. 
LaSalle, Essex Co. 
Paris, Brant Co. 
Peacock, 'V ellington Co. 
St. Williams, Norfolk Co. 

PhytodietuJ fumiferanae Rohw. 
Ontario (Liberations 1944-53) 

Belleville, Hastings Co. 

Pimpla tllrionellae (L.) 
Ontario (Liberations 1935-37, '50-54, '56, '58) 

I{oseland, Essex Co. 
Hamilton, \Ventworth Co. 

Lat. 
o , 

43·27 
43·21 
43·40 
43·47 
43·29 
43·19 
43·15 
42.02 
43·27 
43·27 
43·40 
43·20 
43·07 
42·20 
42·53 
42·59 
42·02 
43·40 
43·07 
44·03 
43·15 
43·07 
44·01 
43·52 
43·09 
42·54 
43·12 
44·06 
42·58 
42·54 
43·37 
43·11 
42·41 
43·12 
42·54 
43·16 
42·02 
43·57 
42·15 
43·11 
42·41 
43·59 
43·16 
43·27 
42·58 
43·11 

42·47 
42·41 
43·12 
44·07 
43·59 

42·15 
43·11 

42·41 

44·10 

42·15 
43·15 
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Long. 
o , 

79·40 
79·46 
79·50 
79·36 
80·25 
79·48 
79·50 
82-44 
80·30 
79·40 
79·25 
79·54 
79·04 
82·59 
79·15 
79·15 
82·44 
79·50 
79·48 
77·45 
79·50 
79·04 
77-08 
79·27 
79·22 
79·38 
80·23 
78·38 
81·20 
79·38 
80·30 
80·23 
80·25 
80·23 
79·38 
80·22 
82·57 
80·07 
83·06 
80·23 
80·25 
79·28 
80·22 
80·16 
81·14 
80·23 

80·12 
80·25 
80·11 
79·08 
79·28 

83-06 
80·23 

80·25 

77-23 

83·02 
79·55 

Year Host 

1932 Rhyacionia buoliana (Schiff.) 
1932 
1932 
1932 
1933 
1933 
1933 
1933 
1933 
1933 
1933 
1933 
1937 
1937 
1938 
1938 
1939 
1939 
1952 
1952-54 
1953 
1953 
1953 
1953 
1953 
1954 
1954 
1954 
1955 
1955 
1955 
1955 
1955 
1955 
1956 
1956 
1956 
1956 
1956 
1956 
1956 
1957 
1957 
1957 
1957 
1957 
1957 
1957 
1957 
1957 
1957 
1958 
1958 
1958 
1958 
1958 
1958 

1946 Chorislotlellra fllmiferana (Clem.) 

1937 Rhyacionia blloliana (Schiff.) 
1941 



Species and Locality Lat. Long. Year Host 
0 , 

Pimpla turionel/ae (L.) (continued) 
Ontario (Liberations 1935-37, 'SO-54, '56, '58) 

Niagara Falls, Weiland Co. 43·05 79·06 1941 Rhyacionia buouana (Schiff.) 
St. Catharines, Lincoln Co. 43·10 79·15 1941 
Hamilton, \Ventworth Co. 43·15 79·55 1943 
Brighton, Northumberland Co. 44·03 77-45 1954 

PUl/IIS impexus (Muls.) 
Newfoundland (Liberations 1952-55, '57, '58) 

Flat Bay, St. George's Dist. 48·24 58·34 1954 Adelges piceae (Ratz.) 
Wild Cove Point, Comer Brook, Humber Dist. 48·58 57·53 1955 
Barachois Brook, St. George's Dist. 48·27 58·26 1956 
Comer Brook, Humber Dist. 48·58 57·53 1956 
Stephenville Crossing, St. George's Dist. 48·33 58·25 1956 
Wild Cove Point, Comer Brook, Humber Dist. 48·58 57·53 1956 

New Brunswick (Liberations 1951-55) 
Anagance, Westmorland Co. 45·53 65·13 1952 Adelges piceae (Ratz.) 
Fredericton, York Co. 45·56 66·39 1952 
Salisbury, Westmorland Co. 46·02 65·01 1952 
Fredericton, York Co. 45·56 66·39 1953 
Nnshwaaksis, York Co. 46·00 66·39 1953 
Fredericton, York Co. 45·56 66·39 1954 
Nashwaaksis, York Co. 46·00 66·39 1954 
Fredericton, York Co. 45.56 66·39 1955 
Moore's Mills, Charlotte Co. 45·27 67·16 1955 
Nashwaaksis, York Co. 46·00 66·39 1955 
Oak Bay, Charlo tie Co. 45·13 67·10 1955 
Skiff Lake, York Co. 45·47 67·38 1955 
Fredericton, York Co. 45·56 66·39 1956-58 

Tellltlucha interruptor (Grav.) 
Quebec 

\Vestmount 45·27 73·36 1931 Rhyacionia buoliana (Schiff.) 
Ontario (Liberations 1928-33, '35, '41-43, 

'49, '55-58) 
Burlington, Halton Co. 43·20 79·48 1929 Rhyacionia bllo/iana (Schiff.) 
Hamilton, \Ventworth Co. 43·15 79·55 1929 
Niagara Falls, Weiland Co. 43·05 79·05 1929 
Port Credit, Peel Co. 43·33 79·35 1929 
Toronto, York Co. 43-40 79·25 1929 
London, Middlesex Co. 43·00 81·14 1931 
Niagara Falls, Weiland Co. 4J.05 79·05 1931 
Ollawa, Carleton Co. 45·25 75-42 1931 
Strathroy, Middlesex Co. 42·57 81·38 1931 
Toronto, York Co. 43·40 79·25 1931 
Breslau, Waterloo Co. 43·28 80·25 1932 
Guelph, Wellington Co. 43·33 80·15 1932 
Kitchener, Waterloo Co. 43·27 80·30 1932 
Waterdown, \Ventworth Co. 43·20 79·53 1932 
Breslau, \Vaterloo Co. 43·28 80·25 1933 
Burlington, Halton Co. 43·20 79·48 1933 
Kitchener, \Vaterloo Co. 43·27 80·30 1933 
Toronto, York Co. 43-40 79·25 1933 
Niagara Falls, Weiland Co. 43·05 79·05 1936 
Toronto, York Co. 43-40 79·25 1936 
Niagara Falls, Weiland Co. 43·05 79·05 1937 
Niagara Falls, Weiland Co. 4J.05 79·05 1938 
Toronto, York Co. 43-40 79·25 1939 
Niagara Falls, \Velland Co. 43·05 79·05 1952 
Brighton, Northumberland Co. 44·03 77·45 1953 
Niagara Falls, Weiland Co. 43·05 79·05 1953 
Vineland, Lincoln Co. 43·09 79·23 1953 

Tetrastie/lUs turionllm (Htg.) 
Ontario (Liberations 1938, '56-58) 

Kingsville. Essex Co. 42·02 82·44 1953 Rhyacionia buoliana (Schiff.) 
Harrow, Essex Co. 42·05 82·55 1958 

Winthemia occidentis Reinh. 
Newfoundland (Liberations 1949-51) 

Spruce Brook. St. George's Dist. 48·46 58·11 1951 Lambdina /isce/lana jjscel/aria (Gn.) 
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INDEX TO PART II* 

Abbottana clemataria, 185 
abbreviator, Agrothereutes, 40, 86-87, 131 
abieticola, Diprion, 91, 105 
abietinus, Lygaeonematus, 91 
abietis, Neodiprion, 39,95,197,199,208 
abruptorius, Exenterus, 38, 39, 40, 42, 86, 89, 90, 91, 

96, 104, 108, 153-156,196 
Achrysocharella rulorum, 38, 39, 40, 87, 91, 96, 104, 

129 
Achrysocharoides sp. 39, 78, 79, 129 
Acleris I,'ariana, 38, 77 
Aeronicta americana, 185 
Acronicta dactylina, 187 
Aeronicta lragilis, 184-
Aeronicta grisea, 185, 186, 187 
Aeronicta impleta iIIita, 187 
Aeronicta lepwculina, 185 
Acronicta ohlinita, 184 
Aeronicta radcliffei vancouverensis, 187 
Aeronicta sp., IllS, 186 
Actia nudibasis, 40, 69, 73, 129 
Actias luna, 185 
Adalia ronina, 38, 44,51, 129 
Adalia sp., 44-
Adelges niisslini, 45, SO, 51 
Ade/ges piceae, 38, 41, 42, 43-51, 52,182, 183, 187, 

199-201, 210 
Adelges spp., 45 
Adelgidae, 45, 51 
adspersus, Exenterus, 38, 92, 97, 106, 107, 156-157, 

196 
affinis, Agria, 38, 42, 76, 77-78, 130-131, 179-181 
Agathis pumila, 38, 41, 8~1, 83, 129-130, 177-179 
Agathis tumidula, 38, 76, 130 
Agria affinis, 38, 42, 76,77-78,130-131, 179-181 
Agrotlrereutes abbreviator, 40, 86-87, 131 
Agryponftaveolatum, 40, 42, 65,131,181 
aIas~, ~konema,4O,95,96, 103, 109, 191, 194 
a/bicans, Cyzenis, 40, 42, 65, 138, 192 
albopictus, Lamachus, 39, 92, 106, 162 
a/drichi, Sarcophaga, 64, 65 
Alsophila pometaria, 66, 185 
altiscutum, Pachyneuron, 45 
Alypia langtoni, 185 
Alypia octomaculata, 185 
Amblymerus sublumatus. 38, 91, 95, 96, 131 
Amblymerus verditer, 95 
americana, Acronicta, 185 
americana, Epicnaptera, 187 
americanum, .i\{awosoma, 184 
amicaria, Hyperetis, 185 
amictorius, Exenterus, 38, 39,40,42,84,87,89,90,91, 

95,96,97,106-107,108,157-159,196-197 
ancylivorus, Macrocentrus, 39,75, 166-167, 201 
angulilera, Halisidota, 186 
Anisota rubicunda, 184 
Antheraea polyphemus, 184, 186 
antiopa, Nymphalis, 181, 184, 185, 186 
antiquo, Orgyia, 185 
antiquo badia, Orgyia, 187, 207 
ApanteIes califomicus, 39, 78, 79, 131 
ApanteIes wteicolor, 40, 63, 64, 132, 181 

Apante/es solitari"s, 41, 54, 58-60,61, 132.181-182 
Apechthis, resillator, 38, 76, 132 
Apechthis rIIlata, 38, 76, 132 
Apllidecta ohliterata, 38, 42, 44, 45, 47. 132, 182 
Apllidoletes tllOmpsolli, 38, 42, 44,51, 133, 183 
Apple tree borer, 115 
Aptesis basizona, 38, 39, 40,42, 86, 89. 90, 91, 93, 

95,96, 97. 108, 110, 114-115, 133-134, 1113 
Aptesis subguttatl4S, 38, 39, 91, 96, 105, 108, 134, 183 
Aplesis spp., 94, 108 
ardeicollis, Eriplatys, 39, 78, 153 
argerltata, Halisidota, 186 .. 187, 207 
Ascogasler carpocapsae, 75 
Ascogasler quadridentata, 39, 75, 135 
Aseptis billotata, 187, 207 
Aspidioliphagus loutlSb"ryi, 38, 53, 135 
atalallta, Vallessa, 187 
auricaudata, Ceromasia, 38, 42, 76, 77,136-137, 183 
Automeris io, 185 
aulumnata herlShQlci, Epirrill', 184 

Balsam woolly aphid, 43-51 
basizona, Aptesis, 38, 39,40,42,86,89,90,91,93,95, 

96,97, 108, 110, 114-115, 133-134, 183 
benisimilis, Euplexia, 186 
Bessa harveyi, 93, 110, 115 
binotata, Aseptis, 187, 207 
Biston cognataria, 186 
biundata, Heterocampa, 186 
Blastothrix longipennis, 53 
Blaslothrix sericea, 39, 41, 52-53, 134, 183 
BIOIldelia indusa, 38,91, 106, 135 
bohemica, Drino, 38, 39,40,41,87,89,91,92,95,96, 

101-103, lOS, 107, 108, 109, 110, 115, 145-151, 
190-194 

Braconidae, 41, 58, 63, 64, 81 
Brown tail moth, 35, 54, 61-64 
brumata, Operophtera, 40, 42, 64-65, 66, 69, 72, 181, 

188 
buolialla, Rilyadollia, 40, 42, 66, 68-75, 183, 208, 

209-210 
buolianae, Scalllbus, 40, 69, 74, 173 

Cacoeda histrionana, 78 
californicus, Apanteles, 39, 78, 79, 131 
Calliepllialtes comstockii, 75 
Calosoma sycophanta, 39, 40, 63, 64, 67, 135-136 
cambrica, Verlusia, 186, 207 
Call1paea perlata, 207 
Campople:c m"tabilis, 40, 42, 69, 70, 72, 136, 183 
Campoplex rufilernur, 40,69-70,72, 136 
canadensis, Exenterus, 89 
candida, Saperda, 115 
canicosta, Symmerista, 185, 186 
Carnbidae, 41, 63 
cardui, VOIleSSa, 66 
Carpocapsa pOII/onella, 75 
carpocapsae, Ascogaster, 75 
Carulaspis visci, 38, 53 
caryae, Halisidota, 185 
Catocala hubilis, 185 

-For Index to Part I sec page 30. 
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Catocala sp., 185 
cavus, Dibrachys, 61 
Cecidomyiidae, 41, 51 
cerasifex, Lecaflium, 53 
Ceratomia undulosa, 184 
eeriryi, Smerinthus, 186, 187 
Ceromasia aurieaudata, 38, 42, 76, 77, 136-137, 183 
Chamaemyiidae, 41, 45,50 
Choristoneura cotljlietatla, 181 
Choristoneurafumiferatla, 38, 42, 44, 76-78,179-181, 

183, 187, 209 
Choristotumra murinatla, 66, 78 
Choristoneura pinus, 181 
ehrysosticta, Horogenes, 38, 76, 162 
Cirrospilus pictus, 38, 83, 137, 183 
claripennis, Exenterus, 107 
clenlataria, Abbottana, 185 
Closteroeerus ovulonlm, 40, 87, 137 
Cnemodotl latitarsus, 50 
Cnemodon pubeseem, 50 
Cnemodon spp., 38, 44, 50-51, 137 
Coccidae, 52, 183 
Coccincllidae, 41, 45, 47 
Codling moth, 75 
Coeloides pissodis, 53 
Coeloides sp., 40, 53, 137 
cognataria, Biston, 186 
Coleophora larkella, 38, 41, 42, 79-83,177-179,183, 

190,194-196,199 
Coleophoridae, 79 
Coleoptera, 41, 45, 47, 50,53-54, 63 
comma, Polygonia, 185 
Compsilura concinnata, 39, 40, 41, 42, 54-56, 61, 

63-64, 115, 137, 183-187 
eomstocki, Feralia, 185, 187 
comstock;;, Calliephialtes, 75 
eotlcinna, Schizura, 185, 186 
cotlcinnata, Compsilura, 39, 40, 41, 42, 54-56, 61, 

63-64, 115, 137, 183-187 
conflictana, Choristoneura, 181 
confusus, Exetltcrus, 38, 39, 42, 90, 91, 96, 97, 107, 

108, 159-160, 197-198 
conquisitor, ltoplectis, 75 
Copidosoma deceptor, 78 
Copidosoma geniculatum, 40, -4-2, 69, 73, 137-138, 187 
corni, Lecatlium, 183 
coryli, Lecanium, 52, 183 
crassiuscula, Plwbocampe, 40, 66, 171 
Cremastus intermptor, 70 
Cremifania nigrocellulata, 38, 42, 44, 50, 51, 138, 187 
crepuscularia, Ectropis, 185, 186, 187, 207 
crocea, Hemichroa, 39, 109 
Croe!US latitarsus, 55, 185 
Cutlea, Hyphantria, M, 18-4-, 185, 187 
Curculionidac, 53 
Cyzenis albicans, 40, 42, 65, 138, 188 

dactylina, Acron;eta, 187 
Dahlbominusfuscipennis, 38, 39,40,41,84-86,89,90, 

91,93,94,95,96,98-101, 108, 138-144, 188-190 
Datana integerrima, 185, 186 
DatQflQ ministra, 184, 185, 186 
deceptor, Copidosoma, 78 
Dendroctonus piceaperda, 38, 53-54 
dentipes, A10nodontomerus, 39, 40 41, 83, 84, 170, 

208 
Derodontidae, 41, SO 
Diacrisia virginica, 187 
Diaspididae, 53 
Dibrachys catJus, 61 
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Dic/adocerus weslreoodii, 38, 42, 79, 144-145 190 
Dic/adoeerus sp., 39, 78, 145 ' 
Diprion abietieola, 91, 105 
Diprion frutetorum, 38, 84, 86, 87, 89-90, 91, 97, 98, 

101, 104, 107, 190,208 
Diprion hercyniae, 37, 38, 39 41, 42, 44, 53, 83, 84, 

86, 87, 89, 90-109, 110, 114, 115, 183, 188, 189, 
190, 191-194,196,197,198,199 

Diprion tlippOtlicus, 93, lOS, 106 
Diprion, pallidus, 91 
Diprion pini, 83,91,98, 1M 
Dipriotl polytomum, 90, 91, 95, 97,98, 101, 105,106 
Diprion similis, 39, 41, -4-2, 83-84,87,91,97,98 104 

lOS, 106, 197, 208 ' 
Dipriotl virens, 91 
dipriotli, Tetmcampe, 39, 40, 89, 92, 96, 104, 175 
Diprionidae, 83, 84, 89, 90 
Diptera, 41, 45, SO, 51, 63, 65, 66, 73, 77, 87, 101 

lOS, 106, 114 ' 
dupar, Porthetria, 54, 63, 64, 72 
diutria, JWalacosotlla, 39, 64-65, 67, 180-181, 185 

186, 187 ' 
dodeeella, Exoteleia, 73, 187 
Drino bohemica, 38, 39,40,41,87,89,91,92,95,96. 

101-103, lOS, 107, 108, 109, 110, 115, 145-151 
190-194 ' 

Drino gilva var aurora, 105 
Drino spp., (Japan), 39, 91, 151 
Drino spp., 38, 93, 96, 101, 105 
dubia, Lypha, 40, 65-66, 166 
dyaria, Gabriola, 207 

Eastern hemlock looper, 67 
Eastern spruce beetle, 53-54 
Ectropis crepuscularia, 185, 186, 187, 207 
Encynidae, 41, 73 
Ennomos subsignarius, 185 
Ephialtes ruficollis, 40, 69, 72, 151 
Epiblema strenUatla, 201 
Ep;enaptera americatla, 187 
Epilampsis laricinellae, 38, 41, 81-83, 151-152, 

194-196 
Ep;rr;ta autumnata !lensharei, 184 
eques. Lamachus, 39, 40, 86, 92, 104, 162-163 
Elannis vancouveretlsis, 182 
erichson;i, Lar;cobius, 38, 41, 44. 49-50, 51, 1M, 199 
erichsonii, Pr;stipllOra, 40, 41, 42, J09-1I5, 201-207 
Eriplatys ardeicollis, 39, 78, 153 
Eulophidae, 41, 73, 79, 81, 83, 84.87, 89, 98, 1M 
Euplexia benisimilis, 186 
Eupteromalus tliduians, 41, 54, 55-58, 61, 153 
European fir budworm, 66 
European pine sawfly, 84-89 
European pine shoot moth, 66, 68-75 
European spruce sawfly, 37, 44, 53, 90-109 
Eurytoma pini, 75 
Evagora starki, 39, 78, 79 
evetriae, Itoplectis, 75 
EXetllerus abnlptorius, 38, 39. 40. 42, 86. 89, 90, 91. 

96, 104, 108, 153-156, 196 
Exenterus adspersus. 38, 92, 97,106,107,156-157,196 
Exenterus amietorius, 38, 39,40,42,84,87,89,90.91, 

95,96,97, 106-107, 108, 157-159. 196-197 
Exenterus canadensis, 89 
Exenterus claripentlis, 107 
ExenterllS COtl/usus, 38, 39, 42. 90, 91. 96, 97,107,108. 

159-160, 197-198 
Exenterus oleactus. 97 
Exenterus tricolor, 39, 42, 92, lOS, 108. 160. 198 
Exenterus vell;catus. 38.41,92,97, 107, 108, 161, 

198-199 



Exenterus spp., 92, 93, 94, 105, 107 
Exeristes rooorator, 40, 69, 74, 161 
Exochomus quadripustulatus, 38,40,44,45, 52, 161 
Exoteleia dodecella, 73, 187 
Exoteltia pinijoliella, 39, 78-79 

Feralia comstocki, 186, 187 
fiseellaria, Lambdina, 39, 44, 67, 184, 185, 210 
fiseellaria lugubrosa, Lambdilla, 67, 186, 187, 208 
flaveolatum, Agr)·pon, 40, 42, 65,131, 181 
Forest tent caterpillar, 64-65 
jortunana, Ztiraphera, 182 
jragilis, Aeronicta, 184 
jrutetorum, Diprion, 38, 84,86,87,89--90,91,97,98, 

101, 104, 107, 190,208 
jumijerana, Choristoneura, 38, 42, 44, 76-78, 179-181, 

183, 187, 209 
jumijerallae, Glypta, 189 
jflmijeranae, Phytodietus, 38, 42, 76-77, 171-172, 209 
juscipetlllis, Dalllbominus, 38, 39, 40, 41, 84-86, 89, 90, 

91,93,94,95,96,98-101, 108, 138-144, 188-190 

Gabriola dyaria, 207 
Gelechiidae, 78 
gellirulata, Pristiphora, 40, 55, 115, 186 
genirulatum, Copidosoma, 40, 42, 69, 73, 137-138, 187 
Geometridae, 65, 67, 185, 186, 187 
gi/va vur. aurora, Drino, 105 
glaurus, Papilio, 185 
Glypta jumijeranae, 189 
Glypta murinallae, 38, 76, 161 
Grapholitha molesta, 75, 201 
GrapllOlitha sp., 184 
grisea, Acronicta, 185, 186, 187 
guttivitta, Heterocampa, 185 
Gypsy moth, 54, 63, 64 

habilis, Catoeala, 185 
Halisidota angulijera, 186 
Halisidota argelllata, 186, 187, 207 
Halisidota earyae, 185 
Halisidota macrllata angulijera, 184, 185, 186, 187 
Halisidota testel/aris, 185 
Halisidota sp., 186 
harveyi, Bessa, 93, 110, 115 
Hemerobiidae, 41, 47 
Hemerooius nitidulus, 38, 44, 47, 161 
fIemerobius stigma, 38, 40, 44, 47, 52, 161 
Hetnichroa crocea, 39, 109 
Hemipenthes sinflosa, 89 
Hemlock looper, 44 
hercyniae, Dipriotl, 37, 38, 39, 41,42,44, 53,83,84, 

: 86, 87, 89, 96-109, 110, 114, liS, 183, 188, 189, 
190, 191-194, 196, 197, 198, 199 

Heterocampa birmdata, 186 
Heterocampa gultivitta, 185 
Heterocampa sp., 185 
histrionatla, Cacoecia, 78 
Holocremllus rat::eburgi, 39, 92, 98, 161-162 
Homoptera, 43-53 
fIorogelles chrysosticta, 38, 76, 162 
fIorogenes nana, 38, 42, 79--80, 162, 199 
Horogenes rufipes, 38, 76, 162 
Hymenoptcra,41,45,55,58,63,64,65,66,69, 70, 72, 
. 73, 74, 76, 79, 81, 83-115, 84, 86, 87, 95, 97, 98, 

104, lOS, 106, 107, 110, 114 
Hyperetis amicaria, 185 
Hyphantria cunea, 64, 184, 185, 187 
Hyssopus thyttllls, 75 

Ichncumonidac, 41, 65, 66,69, 70, 73, 74, 76, 79, 86, 
87,97,98, 104, 105, 106, 107, 110, 114 
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imitata, Melanolophia, 186, 187, 207 
jmpexus, PUIlIlS, 38, 42, 44, 47-48,51, 172-173, 210 
impleta iUita, Acronicta, 187 
inclusa, Blolldelia, 38, 91, 106, 135 
irrconspicua, Sturmia, 38, 39, 90, 91, 92, 101, 103, 

173-174 
irrcrassata, Phorocera, 38, 76, 77, 171 
inquisitor, lseropus, 38, 76, 162 
integerrima, Datalla, 185, 186 
interrogationis, Pol),gonia, 185 
itllerruptor, Cremastus, 70 
irrterruptor, 7emelucha, 40, 42, 69, 70, 72, 74, 75, 

174-175, 210 
Introduced pine sawfly, 83-84 
io, Automeris, 185 
ipomoeae, Schi:mra, 185 
lseropus inquisitor, 38, 76, 162 
1 toplectis corrquisi tor, 75 
1 toplecris eve/riae, 75 
ltoplectis macfllator, 38, 162 

japollicus, klotlOdontomerlls, 39, 92, 106, 170 
Juniper scale, 53 

kiligii, Trimeptis, 110, 115 

lacteicolor, Apatlteies, 40, 63, 64, 132, 181 
Lamacl,us albopietus, 39, 92, 106, 162 
Lamachus eques, 39,40, 86, 92, 104, 162-163 
Lamachus ItIarginatus, 39, 92, 98, 163 
Lamachus spec/abi/is, 39, 92, 105, 163 
I,amachus sp., (Japan), 39, 92, 105, 164 
Lmnachru sp. (No. I), 39, 92, 105, 164 
La"wchw sp. (No. 72), 39, 92, 105, 164 
Lamachlls spp., 93, 105 
Lambdilla fiscellaria, 39, 44, 67, 184, 185, 210 
Lambdirrafiscellaria lugllbrosa, 67, 186,187,208 
Lambdirra somrriaria, 39, 67 
langtolli, Alypia, 185 
Larch casebearer, 79--83 
Larch sawfly, 109-115 
laricella, Coleophora, 38,41,42,79--83,177-179,183, 

190,194-196, 199 
laricinellae, Epilampsis, 38, 41, 81-83, 151-152, 

194-196 
I.aricobius erichsollii, 38,41,44,49-50,51, 164, 199 
Lasiocampidue, 64 
Laspeyresia nigrieana, 75 
l.aspeyresia yOlmgmw, 39, 75-76 
lati/arsus, Cnemodon, SO 
latitarsus, Croesus, 55, 185 
Leca"ium cerasijex, 53 
l.ecanium corni, 183 
l.eemlium eor),li, 52, 183 
Lt:canium scale, 52-53 
l.ecaniuttl tiliae, 39, 41, 42, 52-53 
Lecllllillttl sp., 183 
leeontei, Neodiprion, 39, 86,87,89,95,101, 104, 105, 

106, 107, 196, 197 
Lepidoptera, 54-83 
lepusculi"a, Acronicta, 185 
/,{'schmallitill leucophrys, 39,64, 164 
lellcophrys, Lesehellaultia, 39, 64, 164 
l.eueopis OOSCIlTa, 38, 42, 44, 45-46, 50, 51, 165, 

199-201 
leueos/igma, Orgyia, 184, 185 
libatrix, Scoliopteryx. 187 
Iimbata, Nettla/ocampa, 184 
Iimitaria rrigroangulata, Nyc/ooia, 187, 207 
Lipoleueopis praecox, 38, 44, 45, 165 
LitllOeolletis salieijoliella, 195 



Lodgepole needle miner, 78 
longipennis, Blastothrix, 53 
Lophyroplectlls lutealor, 39, 40, 86, 92, 96, 104-105, 

165-166 
Lophyroplectus sp., 39, 92, 106, 166 
lounsburyi, AspidiotiphagllS, 38, 53, 135 
lIma, Actias, 185 
luteator, Lophyroplectus, 39, 40, 86, 92, 96, 104-105, 

165-166 
Lygaeonemallls abietinus, 91 
Lymantriidac, H, 61 
Lypha dllbia, 40, 6~6, 166 
Lypha setifacies, 65 

lWacrocmtrus ancylivorllS, 39,75, 166-167,201 
lltaClllata anguli/era, Halisidota, 184, 185, 186, 18i 
maculator, ltoplectis, 38, 162 
,\falacosoma atllericanutll, 184 
Malacosoma disstria, 39, 64-65, 67,180-181,185,186, 

187 
,"Ialacosoma pllltJiale, 187 
marginatllS, Lamachus, 39, 92, 98, 163 
Melallolophia imitala, 186, 187, 207 
Mesoleius telllilredi"is, 40, 41, 110-114, 167-170, 

201-207 
,\feteorus rujiceps, 38, 76, 170 
MeteorllS versicolor, 40, 41, 54, 58-62, 63, 64, liO, 

207-208 
milberti, Nymphalis, 186 
milleri, ReCllrvaria, 78 
millistra, Data"a, 184, 185, 186 
molesta, Grapholitlla, is, 201 
Jl.lo"odontotllerus dentipes, 39,40,41,83,84,170,208 
M ollodonlomerlls japonicllS, 39, 92, 106, 170 
Mountain-ash snwfly, 115 
nlllrinana, Choristoneura, 66, 78 
murillanae, Glypta, 38, 76, 161 
mutabilis, Campople;I:, 40, 42, 69, 70, 72, 136, 183 

Nadata orego"msis, 186 
llana, Horogenes, 38,42,79-80,162, 199 
nanulllS nanulllS, Neodiprion, 39, 95, 101, 106, 107, 

190, 197, 198 
Nematocampa limbata, 184 
nemorata, Phyllotoma, 81 
Neodiprion abietis, 39, 95, 96, 197, 199,208 
Neodiprion lecontei, 39, 86, 87, 89, 95, 96, 101, 104, 

lOS, 106, 107, 196, 197 
Neodiprion namlills nanllills, 39, 95, 96,101,106,107, 

190, 197, 198 
Neodiprion pinetulII, 190, 208 
Neodiprion pratti banksiOllae, 39, 86,95,96,101,103, 

104, 107, 109, 190, 194, 196 
Neodiprion sertifer, 37, 40, 84-89, 91, 97, 98,101,104, 

105,106,107,108,114,183,190,196,197,208 
Neodiprion swaillei, 40, 95, 96,101, 104,107,108, 189, 

196, 197 
Neodiprion tsugae, 40, 95, 96, 101, 103 
Neodiprion virginianus comple.'>:, 40, 95, 96, 103, 107, 

192, 197 
Neodiprion spp., 40, 106 
Nepytia phantasmaria, 186, 187 
Nepytia umbrosaria IIigrovmaria, 208 
Neuroptern, 47 
nidllians, EllpterotllalllS, 41, 54,55-58,61, 153 
nigricana, Laspeyresia, 75 
nigrocellllwta, Cremifania, 38,42,44,50,51,138,187 
nipponiClls, Diprion, 93, 10's, 106 
nitidulllS, HemerobillS, 38,44,47, 161 
Noctuidae, 186 
nox, Zenillia, 40, 110, 114, 175 
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nubeCllwtUl, Spilocryptus, 87 
IIudibasis, Actia, 40, 69, 73, 129 
'Illmismaticllln, Toumeyella, 52 
Nursery Pine sawfly, 89-90 
lliiss/ini, Adelges, 45, SO, 51 
Nyctobia litllitaria nigroangulata, 187, 207 
Nygmia phaeorrhoea, 35, 40,42,54, 55, 56, 58, 61-64, 

181, 183, 184 
Nymphalidac, 186 
Nymphalis antiopa, 181, 184, 185, 186 
Nymphalis milberti, 186 

Oak loopcr, 67 
oblillata, Acronicta, 184 
obliterata, Aphidecta, 38, 42, 44, 45, 47, 132, 182 
obscura, LellCopis, 38, 42, 44, 45-46, SO, 51, 165, 

199-201 
obscllra, Phorocera, 40, 66, 171 
obscllrator, OrgilllS, 40, 42, 69, 70-72, 74, 75,170-171, 

208-209 
occidentis, IVinthemia, 39, 67, 175, 210 
Omerostoma spp., 78 
octomacl/lata, Alypia, 185 
oleaceus, E.wllterllS, 97 
Olethreutidae, 68, 75 
Operophtera bromata, 40, 42, 64-65, 66, 69, 72, 181, 

188 
oregollensis, Nadata, 186 
OrgilllS obscurator, 40, 42,69,70-72,74,75,170-171, 

208-209 
Orgyia antiqua, 185 
Orgyia antiqua badia, 187, 207 
Orgyia leucostigma, 184, 185 
Oricntal fruit moth, 75 
ovulorom, Closterocellls, 40, 87, 137 

PachYllematus scutellatus, 91 
Pac/'Yllertroll altisc"tllm, 45 
Paleacrita vemata, 65 
pallidllS, Diprioll, 91 
Papilio glaucllS, 185 
Parorgyia plagiata, 185 
Pca moth, 75 
pearsalli, Vellllsia, 187 
perlata, Campaea, 207 
Phaeogmes scutellaris, 38, 76, 171 
Pllaeogenes sp., 78 
phaeorrllOea, Nygmia, 35, 40, 42, 54, 55, 56, 58, 

61-64,181, 183, 184 
phantasmaria, Nepytia, 186, 187 
Phobocampe crassillScllla, 40, 66, 171 
Phorocera incrassata, 38, 76,77,171 
Phorocera obsCllra, 40, 66, 171 
Phyllotoma nemorata, 81 
Physokermes sp., 52, 183 
Pllytodietus/umiferallae, 38, 42, 76-77,171-172,209 
PI,ytodietllS segmentator, 38, 76, 172 
pictae, Adelges, 38, 41, 42, 43-51, 182, 183, 187, 

199-201, 210 
piceaperda, DelldroctollllS, 38, 53-54 
piCtllS, Cirrospilus, 38, 83, 137, 183 
Pikolle111a alaskmsis, 40, 95, 96, 103, 109, 191,194 
Pimpw turiollelwe, 38, 40, 42, 66, 69, 72-73, 74, 76, 

172, 209-210 
Pine bark aphid, 51-52 
Pine needle miner, 78-79 
pinetum, Neodiprioll, 190, 208 
Pilleus pilli, 45 
PillerlS strobi, 40, 45, 51-52 
pilli, Diprion, 83, 91, 98, 104 
pilli, Eurytoma, 75 



pilli, Pillells, 4-5 
pinifoliella, Exoteleia, 39, 78-79 
pimlS, CllOrisloneura, 181 
Pissodes strobi, 40, 53, 54-
pissodis, Coeloides, 53 
plagiata, Parorgyia, 185 
plll""iale, Afalacosoma, 187 
Pnigalio sp., 39, 78, 172 
Polygo"ia comma, 185 
Polygonia itlterrogationis, 185 
Polygonia saly,m, 187 
Polygonia sp., 185 
polyphemlls, Antheraea, 184, 186 
polytomllm, Dipriotl, 90, 91,95, 97, 98, 101, 105, 106 
pometaria, Alsoplrila, 66, 185 
ponlOtlella, Carpocapsa, 75 
pareelaria indicataria, Protaboarmja, 207 
Portlretria dispar, 54, 63, 64, i2 
praecox, I.ipoleucopis, 38, 44, 45, 165 
pratti b1l11ksianae, Neodipri01l, 39, 86, 95, 101, 103, 

104-,107,109,190,194,196 
PristipllO'" erichsonii, 40, 41, 42, 109-115, 201-207 
Pristiphora geniculata, 40, 55, 115, 1 S6 
l'ristomerru sp., 4-0, 69, 73, 172 
Proloboarmia porcelaria indicataria, 207 
I'tcromalidac, 41, 45, 55, 95 
pllbescens, Cnemoe/on, 50 
PI/liltS impex/lS, 38, 42, 44, 47-48,51,172-173,210 
pumiia, .rIgalhis, 38, 41, 80-81,83, 129-130, 177-179 
pllmilio (jlm·ifrons), Scymlllls, 38, 44,51,173 

qlwdridt'lllal<l, AscogllSter, 39, 75, 135 
([mulTipmWia/lls, E.-weI/Oil/us, 38, 40, 44,45,52, 161 

rat/c1iffei ult/coll1:er .. "sis, ACTonicta, 11>7 
rat:::('bllrgi, J/oiocremlws, 39, 92, 98, 161-162 
Rccltrt!aria milleri, 78 
/lultTvaria sttlrki, 7S 
,esillatM, _-/pecht"is, 38, 76, 132 
Rhizophagidac,41 
Rhi:::oplwgus sp., 38, 53, 173 
RllOpalicus lute/a, 38, 53, 54, 173 
RhYlIciotlia bliO/iatl<l, 40, 42, 66, (,8-75, 183, 208, 

209-210 
m/wrator, /-.:\'tIristes, 4U, 69, 74, 161 
ronillo, Ae/a/ia, 38, 44, 51, 129 
rubicunda, Allisota, 184 
ru/ata, Ap,·(Jrthis, :IS, 76, 132 
ruji.:eps, .1IeleMlts, 38, 76, 170 
mjiclll/is, Hphiaites, 40, 69, 72. 151 
rujijmw" Call/pop/ex, 40, 69-70. 72, 136 
rujipes, Ho,o{!enes, 38, 76, 162 
Tlifom"" Achrysoclrarella, 38, 39, 40, 87. 91, 96, 104, 

12') 

sagax, Scamlms, 40,6'), 74. 173 
sll/iclfoliella, LiIJIOCO/lt'lis, 195 
sa/icis, Sti/plllltia, 41, 42, 54-(.2, 63, 64, 179, 181 -182, 

1S3, 18-1, 1S6, IS7, 2U7 
Saperc/a ramlida, 115 
."-arcop/Ulgfl ,,/drichi, 6+, 65 
Sarcopna..:idal', 41, 77 
S~tin moth, 54-61 
salyms. Polygonia, 1 H7 
.... ' .. "lIIhus bIIP/it/II(1('. 40, 69, 74, 173 
Smll/!J/Is SlIHO.\:, 40, 6'>, 74, 173 
S"',i~llra ameinnfl, 185, ISo 
ScI,i:::It'fl iPOll/U",le, 1 S5 
Swliopteryx libalrix, I ~l7 
S ... olvtidat:, 53 
sCllI;//a,is, I'ha"vgenes, 35, 76, 171 
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SC/I tellatlls, Pacllynematlls, 91 
Scymnm pllmilio (fiat;if,ons), 38, 44, 5 I, 173 
segmentato" Phytodielus, 38, 76, 172 
sericea, B/astotJr,ix, 39, 41, 52-53, 135, 183 
sertifer, Neodiprion, 37, 40, 84-89, 93, 97, 98, 101, 

104, lOS, 106,107,108,114,183, 190,196,197 
seti/acies, Lypha, 65 
similis, Diprion, 39, 41. 42, 83-84. 87, 91,97,98,104, 

105, 106, 197, 208 
Sill/lOSll, HemipentJres, 89 
Sme,inthus cerisyi, 186, 187 
so/ittlrillS, Apanteles, 41, 54,58-60,61,132,181-182 
somniaria, J.alllbdina, 39, 67 
spectabi/is, J.alllac/ms, 39, 92, IDS, 163 
Sphingidac, 185 
Spi/oc,yptllS tIIlbew/alm, 87 
Spruce budwonn, 4-4, 66, 76-78 
Spnrce seed moth, 75-76 
Slarki, E~'llgora, 39, 78, 79 
starki, ReellTVaria, 78 
stigma, Heml'rnbills, 3R, 40, 44, 47, 52, 161 
Stilpnotia sa/icis, 4-1,42,54-62,63,64,179,181-182, 

11'3, 184, 186, 187, 207 
stremuma, Iipiblell/a, 201 
Stripcd alder sawfly, 109 
st,obi, Pin ellS , 40,45, 51-52 
strobi, Pissoc/t's, 4-0, 5.\, 54 
Stll,mia i1lcompicllfl, 3H, 39, 90, 91, 92, 101, 103, 

173-174 
$IIb/umalus, Amblym"rus, 38, 91. 95, 96, 131 
subguttallls, ..!pusis, 38, 39, 91, 96,105,108,134, UD 
sllbsi~l"trills, Hmrotllos, 185 
slmillei, Neotliprioll, 40, 95, 101, 104, 107, lOS, 189, 

1%, 197 
sycop!:allta, Caloso",a, 39, 40, (.3,64, 67, 135-1311 
:':\,1I/", .. ,ista callicosta, 185, l!i6 
SYlllpiesiJ sp., 79 
SYllllrapJm sp., 186 
Syrphidae, 41, 50 

Tachinid:lc, 41,54,63,65,66,73,77,87,101, 10.5, 
106, 114 

1'emrlucha inIUTl/I,tu', 40. 42, 69, 70, 72, 74, 7.5, 
174-175,210 

Tl'llthrl'tiiniti:It.', 10'), 115 
tenthrediHis, Meso/.:ius, 40, 41, 110-114, 167-170, 

201-207 
tess",,,,is, JIa/isiduta, 1!iS 
Tl'IP'aca",pe t/iprioni, 39,40,89,92,96,104,175 
Telraslielllls tllrililllllll, 40, 42, 6'), 73,74, 175,210 
thompwni, .-lI,IIidolt'll·s, 3X, 42, H, 51, 133, IS3 
thymus, /J )'SSOpllS, 75 
tiliat'. 1,('C(miwlI, 39, 41, 42, 52-53 
Tortricidac, 76 
Torymidac, 41,106 
TOlltll .. yella /lllmismatintl/l, 52 
trallqllil/a 'viridlda, Zoth<'Ca, 207 
T,ichiocamplIs l'imillalis, 55, 185 
triL'll/or, E:o:ent<·rus, 39, 42, 92, 105. 108, 160, 198 
1htt,..ptis Mllgii, 110, 115 
lsll/:W', N.w"iprioll, 40, 95, 101, 103 
tumidu/a, Agathis, 38, 76, 130 
tu,iml,.l/ae, Pimpia, 3X, 40, 42, 66, 6'), 72-73, 7·l, 70, 

172,20,)-210. 
tUTiol/I/JII, Tetmsticlul>, 40, 42, 6'), 73, 74, 175, 210 
Wid", IUw/,,,/iCIIS, 3S, 53, 54, 17 J 

Ulllb,(t}'lTill "i.~rtJUt'llari'l. ~\·eJ>ylitl, 2US 
Ilnt/,ilosa, Ceralmllia, 11H 

~'aIlC(JUt ()rt~lls;s, Enuillilo I 1 X2 
!'wlessa alala1lla, 187 



Vatltua cardlli, 66 
variana, At/eris, 38, 77 
vellicatlls, E:t:eTlterus, 38, 41, 92, 97, 107, 108, 161, 

198-199 
Venllna cambrica, 186,207 
Venllsia pearsalli, 187 
verditer, AttiblymerJIs, 95 
vernata, Pa/eacrita, 65 
versicolor, j\-leteorlls, 40, 41, 54, 58-62. 63, 170, 

207-208 
vimirllilis, TriclliocamplIs, 55, 185 
viretlS, Diprion, 91 
virgimilnlls complex, Neodipriotl, 40, 95, 103, 107, 

192,197 
virginica, Diacrisia, 187 
virei, Cam/aspis, 38, 53 

216 

Western hemlock looper, 67 
westwoodii, Dicladocertl$, 38,42,79, 144-145, 190 
White pine weevil, 53 
·Winter moth, 65-66 
Willthemia occidentis, 39, 67, 175,210 

youngana, Laspeyresia, 39,75-76 

Zagrammosoma sp., 39, 78,79, 175 
Zeirapllera fortunana, 182 
Zenillia nox, 40, 110, 114. 175 
Zotlleca tranqllilla viridula, 207 
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