35. HEMIPTERA
G.G.E. SCUDDER

Introduction

The Hemiptera, here considered to include both the Heteroptera and the
Homoptera, is the largest Order of the Exopterygota, and has characteristic piercing
and sucking mouth parts. The Heteroptera and Homoptera were apparently derived
from a common ancestral stock prior to the beginning of the Permian (Evans 1963).

The Heteroptera, the adults of which are characterized by the possession of
hemelytra, is usually divided into two infraorders (Gymnocerata and Cryptocerata),
but a recent trend is to recognize a larger number of superfamilies (Cobben 1968,
1978). Similarly, in the Homoptera, it seems advisable (o consider two ol the
previously identified infraorders as polyphyletic and to discontinue the recognition
of the Auchenorrhyncha and Sternorrhyncha. N

To date 66 families (37 Heteroptera and 29 Homoptera) and about 3079 species
have been recorded in Canada (Table 35). Preliminary lists are available for some
provinces (Downes 1927, 1934; Lindberg 1958; Moore 1950; Parshley 1923;
Strickland 1953), but most of these are out of date. Further, the fauna has not been
well studied anywhere in Canada. The Miridac, Cicadellidae, Delphacidae, and
Aphididac in particular need much more attention.

Most families are widely distributed across Canada, with the fauna of British
Columbia being quite distinctive. In many families, the Canadian forms represent a
limited northern extension of a southern fauna. Few species of Hemiptera occur in
the arctic, and most of these are restricted to the low arctic. The northern grassland
Cicadellidae in the Yukon and adjacent arcas, and some northern Psyllidae, give
some evidence of being glacial refugial relicts. However, most northern species are
transarctic.

Generally, the diversity of Hemiptera species in an arca is related to the diversity
of the flora, and their distribution is determined by that of their host plants. In a few
families (e.g. the seed bugs or Lygaeidae), climate seems (o be the main factor
governing range and distribution.

While all families of Homoptera arc terrestrial, some of the familics of
Heteroptera are aquatic or semi-aquatic. The families and genera of Heteroptera in
North America have been considered by Slater and Baranowski (1978); the castern
species were considered by Britton (1923) and Blatchley (1926).

Hemiptera have an incomplete metamorphosis, with usually five pre-adult stages
in the Heteroptera, and three (o seven in the Homoptera. The white-flies
(Aleyrodidae) and male scale insccts (Coccoidea) are peculiar in having a quiescent
“pupa’ prior to the adult, in some ways resembling the corresponding instar of the
endopterygote insccts: the Coccoidea also have a “pre-pupal’” stage.

The carly stages of the Hemiptera are inadequately known in many families, and
estimates of the number of species in which early stages are described have therefore
not been included in Table 35.

Although most hemipterans are oviparous, ovoviviparity and viviparity occur in
the Aphidoidea and Coccoidea. Cyclic parthenogenesis is found in aphids (Kennedy
and Stroyan 1959), haploid arrhenotokous parthenogenesis is found in some
Aleyrodidae, while in the coccids seven different types of parthenogenesis can be
recognized (Nur 1971). In Coccoidea the females have the characteristics of neotenic
larvae (Beardsley and Gonzales 1975) and males exhibit heterochromatization and
climination of chromosomes at spermatogenesis (Brown 1969).
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Table 35. Census of Canadian Hemiptera

Est. no.
No. spp. Canadian spp.
known from -undescr. or :
Canada unrecorded Distribution in Canada
Suborder Heteroptera 3
Superfamily Pentatomoidea
1. Coriomelaenidae 9 1 Trans., S
2. Cydnidae 7 0 Trans., :
3. Pentatomidae 61 2 Trans.,
4. Podopidae 2 0 E (Ont., Que.)
5. Scutelleridae 9 0 Trans., S
6. Acanthosomatidae 5 0 Trans., S
Superfamily Coreoidea
u;J‘ Coreidae 11 0 Trans., S
8. Rhopalidae 9 0 Trans.. S
9. Alydidae 10 0 Trans., S
Superfamily Lygacoidea
10. Lygaeidae 100 2 Trlans.,g
11. Piesmatidac 1 0 "I[:Ii'lns.. .
12. Berytinidac 3 0 rans., §
Superfamily Aradoidea
13. Aradidae 46 0 "I;ags.c,:s
14. Meziridae 1 0 (B.C.)
Superfamily Tingoidea
15. Tingidae 46 0 Trans., S
Superfamily Reduvioidea
16. Phymatidae 3 0 Trans., g
17. Reduviidae 13 0 Trans.,
18. Enicocephalidae 1 0 E (Que.)s
19. Ploiariidae 10 0 Trans.,
Superfamily Cimicoidea
23. Nabidae 12 1 Trans., S .
21. Miridac 600 600 Trans., to tree line s
: (2 spp. in low arctic)
id 1 0 E (Que.) ) :
§§ i:ﬁ?;\?:o‘i‘lidzi 41 0 Trans., S (1 sp. in low arctic)
24. Cimicidae 0 Trans., S
Superfamily Dipsocoroidea i
25. Dipsocoridae 1 0 E (Ont., Que.)
i d . .
S;geré:{g:ljyazaldol i3 36 4 Trans., S (2-3 spp. in low arctic)
27. Mesoveliidae 2 0 Trans., S
Superfamily Gerroidea
28. Veliidae 6 0 Trans.,g
29. Gerridae 19 0 Trans., 4
30. Hydrometridae 1 0 Trans.,
31. Hebridae 4 0 Trans., S
Superfamily Gelastocoroidea
32. Gelastocoridae 1 0 E (Man., Ont.)
Superfamily Nepoidea
33. Nepidae 7 0 Trans., ’g
34. Belostomatidae 3 0 Trans.,
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Table 35. (Concluded)

Est. no.
No. spp. Canadian spp.
known from undescr, or
Canada unrecorded Distribution in Canada

Superfamily Notonectoidea

35. Notonectidae 12 0 Trans., S

36. Pleidae 2 E (Man., Ont., Que.)
Superfamily Corixoidea

37. Corixidae 72 1 Trans., S (11 spp. in low arctic)

Suborder Homoptera

Superfamily Cicadoidea

38. Cicadidae 9 3 Trans., S (1-2 spp. to tree line)

39. Cercopidae 33 5 Trans., S (1 sp. to subarctic)
Superfamily Membracoidea

40. Membracidae 69 10 Trans., S

41. Aetalionidae 1 0 S. Ont.

42. Cicadellidae 800 400 Frans., S(1-2 spp. to arctic)
Superfamily Fulgoroidea

43. Delphacidae 81 40 Trans., S

44. Derbidae 14 0 Mainly E, I sp. in W

45. Cixiidae 25 0 Trans., S

46. Fulgoridae 4 0 Trans., S

47. Achilidae 1 0 Trans., S

48. Flatidae 1 0 S. Ont., S. Que.

49. Issidae 3 0 E (Ont.)

50. Caliscelidae 7 0 Trans., S
Superfamily Psylloidea

51. Liviidae 4 1? Trans., to tree line

52. Aphalaridae 50 10 Trans., {0 tree line

53. Psyllidae 35 5 Trans., to tree line

54. Triozidae 18 7 Trans., totree line
Superfamily Aleyrodoidea

55. Aleyrodidae 3 0 Trans., S
Superfamily Aphidoidea

56. Aphididae 650 50 Trans., incl. high arctic
57. Adelgidae 22 1 Trans., to tree line

58. Phylloxeridae 6 0 SwW
Superfamily Coccoidea

59. Margarodidac 4 2 I'rans., S

60. Arthezidae 3 0 Trans., S (1 sp. to arctic)
61. Diaspidae 16 0 Trans., S

62. Coccidae 15 0 Trans., incl. high arctic
63. Asterolecaniidae 1 0 S. Ont., S. Br. Columbia
64, Pseudococcidae 13 2 Trans., incl. high arctic
65. Eriococcidae 3 0 Trans., S

66. Dactylopidae 1?7 0 Southernmost, W

TotaL 3079 1147

ABBREVIATIONS: Trans., transcontinental; undescr., undescribed.,
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Many aphids exhibit interesting alternation between asexual generations on sum-
mer hosts and sexual forms on winter hosts. Further, while a small number of
species are polyphagous, most are host specific, have many types of polymorphism
(Hille Ris Lambers 1966), and develop biotypes (Eastop 1973). Additional modifica-
tions of life cycles and form are found among the aphids in the arctic (Downes
1965).

The Aphididae, Aleyrodidae, and Coccoidea in Canada contain a wealth of in-
formation for geneticists, developmental biologists, and evolutionists. The above
life cycle strategies, plus the observation that host plant specificity has formed the
basis of much aphid speciation (Eastop 1972), makes these Homoptera of special in-
terest to entomologists.

Hemipterans typically feed on a liquid diet. All homopterans and most
heteropterans are herbivorous, and some of them are of economic importance in
Canada. Beirne (1972) lists 112 hemipteran species that have harmed annual crop
plants in this country. They may reduce plant vigour by their feeding, may cause
deformation of plants during the early growing period, and often serve as vectors of
plant discascs. Their feeding often results in the formation of honeydew, a
phenomenon most frequently observed in aphids and coccids. The honeydew is not
only a nuisance itself, but it frequently grows a ‘‘sooty mould” that inhibits
photosynthesis.

The main hemipterous economic pests in Canada are plant bugs (Miridae), aphids
(Aphidoidea), leathoppers (Cicadellidac), psyllids (Psyllidae), and scale insects
(Coccoidea). The actual economic damage by such bugs in Canada has not been ac-
curately assessed, and their importance as virus vectors has not been fully in-
vestigated: they do transmit a great number of our plant diseases.

A number of pentatomids, anthocorids, nabids, and mirids are useful natural
predators. They are cffective antagonists of codling moths in the integrated control
attempts (MacLellan 1961) for which Canada has gained an international reputa-
tion. However, full use of hemipterans for biological control of pests and weeds in
Canada has not been adequately explored.

Beardsley, J.W. and R.H. Gonzales. 1975. The biology and ecology of armoured scales. A. Rev. Ent.
20: 47-73.
Beirne, B.P. 1972. Pest insccts of annual crops in Canada. IV. Hemiptera-Homoptera, V. Orthoptera,
V1. Other groups. Mem. ent. Soc.Can. 85. 73 pp.
Blatchley, W.S. 1926. Hecteroptera or true bugs of Eastern North America with especial reference to the
faunas of Indiana and Florida. Nature, Indianapolis. 1116 pp.
Britton, W.E. 1923. Guide to the Insects of Connecticut. Part IV. The Hemiptera or Sucking Insects of
Connectieut. Bull. Conn. St. Geol. nat. Hist. Surv. 34. 807 pp.
Brown, S.W. 1969. Developmental control of heterochromatization in Coccids. Genetics 61 Suppl. 1:
191-198.
Cobben, R.H. 1968. Evolutionary trends in Heteroptera. Part I. Eggs, architecture of the shell, gross
embryology and eclosion. Agric. Res. Rep. (Wageningen) 707. 475 pp.
1978. Evolutionary trends in Heteroptera. Part II. Mouthpart-structures and feeding
strategies. Meded. LandbHoogesch. Wageningen 78-5. 407 pp.
Downes, J.A. 1965. Adaptations of insects in the arctic. 4. Rev. Ent. 10: 257-274.
Downes, W. 1927. A preliminary list of the Heteroptera and Homoptera of British Columbia. Proc.
ent. Soc. Br. Columb. 23: 1-22.
1934. Additions to the list of B.C. Hemiptera. Proc. ent. Soc. Br. Columb. 31: 46-48.
Eastop, V.F. 1972. The evolution of the insect plant relationship: deductions from the present day host
plants of aphids and related insects. Symp. R. ent. Soc. Lond. 6: 153-174.
1973. Biotypes of aphids in A.D. Lowe (Ed.), Perspectives in Aphid Biology. Bull. ent.
Soc. New Zealand 2: 40-51.
Evans, J.W. 1963. The phylogeny of the Homoptera. A. Rev. Ent. 8: 77-94.
Hille Ris Lambers, D. 1966. Polymorphism in Aphididae. A. Rev. Ent. 11: 47-78.
Kennedy, J.S. and H.L.G. Stroyan. 1959. Biology of aphids. A. Rev. Ent. 4: 139-160.
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Parshley, H.M. 1923. Records of Nova Scotian Hemiptera-Heteroptera. Proc. Acadian ent. Soc. 1922:
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Slater, J.A. and R.M. Baranowski. 1978. How to know the true bugs (Hemiptera-
Heteroptera). Brown, Dubuque, fowa.
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Pentatomoidea

The shield or stink bugs are among the largest and most noticeable Heteroptera,
but they have not been studied intensively in Canada: the last list of species was
published by Walley (1929). It is likely that some of the named species in Canada,

especially in the genera Chlorochroa and Euschistus, arc incorrectly identified.

There is no key to the species of Canadian Pentatomoidea, but the publications by
Parshley (1915, 1923), Harl (1919), and Frocschner (1941) can be used for the fauna
of eastern Canada. There are no good keys to the species in the west. However, the
general revision of the Cydnidae by Froeschner (1960) can be used for this family.
Generic revisions relevant to the Canadian fauna are listed below.

A number of pentatomoids have been recorded as pests of annual crops (Beirne

1972, see Introduction). While Brochymena affinis V-1. can be a nuisance when it
overwinters in houses (Scudder unpubl.), the most destructive pentatomid is the Say
stink bug, Chlorochroa sayi Stal. This has been a pest of wheat and potato in
Saskatchewan and Alberta, and has harmed flax, oats, barley, various non-crop
plants (Beirne 1972), as well as sugar beet seed crops, alfalfa, beans, peas,
sunflowers, grasses, and garden crops (Anon. 1945). Although infestations of wheat
fields are usually confined to the margins, yields can be reduced by more than 75%
when feeding occurs just before or within § days after the heads emerge (Jacobson
1965). .
Some predaceous pentatomids are beneficial, especially in forests: Kelton (1972)
has recently reported a European species in Quebec, feeding on an introduced
sawfly. Podisus maculiventris (Say) is one of the most important forest predators,
feeds on pests of alfalfa (Wheeler 1977), and is a common predator in apple or-
chards in Nova Scotia (MacLellan 1977): its feeding habits have been studied in the
laboratory. Perillus bioculatus (Fab.), which is reported to feed on the Colorado
potato beetle, exhibits interesting colour variation (Knight 1923).

Anon. 1945. Field crop insects in the Prairic Provinces. Bull. Line Flevators Farm Service (Winnipeg)
5. 62pp.

Brown, A.W.A. 1941. Foliage insects of spruce in Canada. Can. Dep. agric. Tech. Bull. 31. 29 pp.

Froeschner, R.C. 1941. Contribution to a synopsis of the Hemiptera of Missouri, Pt. I. Scutelleridae,
Podopidae, Pentatomidae, Cydnidae, Thyreocoridae. Arm. Midl. Nat. 26: 122-146.

___1960. Cydnidae of the Western Hemisphere. Proc. U.S. natn. Mus. 111: 337-680.

Gallopin, G.C. and R.L. Kitching. 1972. Studies on the process of ingestion in the predatory bug
Podisus maculiventris (Hemiptera: Pentatomidae). Can. Ent. 104: 231-237.

Hart, C.A. 1919. The Pentatomoidea of Illinois with keys to the Nearctic genera. Bull. Ilinois nat.
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413-417.
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50-96.
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51: 89-92.

Harris, H.M. 1943. Concerning the Rhnpz\liduc(Hcmiptcm). Jowa St. Coll. J. Sci. 17: 192-204.

Koerber, T.W. 1963. Leptoglossus occidentalis (Hemiptera, Coreidac), a newly discovered pest of con
iferous seed. Ann. ent. Soc. Am. 56: 229-234.

Parshley, H.M. 1923. Key to heteropterous familics: and the Fermatophylidac,
Cimicidae, Nabidae, Phymatidae, Enicocephalidae, Piesmidac, Tingidac, Neididae, Coreidae,
Alydidae, Corizidae, Pentatomidac, Cydnidae, and Scutelleridae. Bull. Conn. St. geol. nat. Hist.
Surv. 34: 383-385, 665-674, 692-707, 737-783.

Schaefer, C.W. 1975. A re-assessment  of North American Leptocoris (Hemiptera-Heteroptera:
Rhopalidac). Ann. ent. Soc. Am. 68: 537-541.

Spencer, G.J. 1945. On the incidence, density and decline of certain insects in British Columbia. Proc.
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Anthocoridae,

Lygacoidea

The seedbugs (Lygacidac) of Canada are being revised by Scudder. The fast list ol
species for Canada was published by Brown (1934), although Beique and Robert
(1963, 1964) have studied the species in Quebec. The keys by Bueno (1946) arc
useful, although many genera have since been revised (see below). Biological
features of the Cyminae have been described by Slater (1952), and those of the
Rhyparochrominae by Sweet (1964a, b).

The most obvious lygaeid species in Canada arc the red and black Oncopeltus

fasciatus (Dallas) and Lygaeus kalmii Stal, which occur on milkweeds (Asclepias
spp.) and sequester cardenolides, presumably for defence (Duffey and Scudder
1972, 1974; Isman e! al. 1977a, b). While L. kalmii overwinters in Canada, O.
fasciatus does not, and invades this country from the south each year (Caldwell
1974; Dingle 1972).
_ The chinch bugs (Blissus spp.) are pests in both the easi and the west. While the
eastern species is reported as Blissus leucopterus (Say) Leonard (1966, 1970) has
stated that the nominate subspecies does not occur in Canada: the common eastern
form is the hairy chinchbug, Blissus leucopterus hirtus Mont. While Blissus occiduus
Barb. occurs on the Prairies, the identity of the species in British Columbia has not
been clarified. The false chinchbug, Nysius niger Baker (= N. ericae Amer. auct. ncec
Schill.), is also a common pest of a wide variety of cultivated plants.

There arc only two Nearctic berytinids, Jalysus spinosus (Say) and Neides muticus
(Say) in Canada (McAtee 1919), plus Berytinus minor H-S. which was introduced
from Europe (Wheeler 1971). Jalysus spinosus has been reported as an cgg predator
of the tomato hornworm, Manduca sexta (Elsey 1972). Neides muticus is predaceous
on aphids, thrips, and other small insects in orchards (Madsen and Morgan 1975).
Ashlock, P.D. 1958. A revision of the genus Malezonotus (Hemiptera-Heteroptera: Lygacidac). Ann

ent. Soc. Am. 51: 199-208.
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new species (Hemiptera: Lygaeidac). JIN. Y. ent. Soc. 60: 211-220.

 1953. A revision of the genus Kleidocerys Stephens in the United States (Hemiptera
Lygaeidac). Proc. ent. Soc. Wash. 55: 2713-283.
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Québ. 8: 70-96-

 1964. Les Lygéides de la Province de Québec (Hétéroptéres) (2 parti). Annls Soc. ent
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Brown, W.J. 1934. The Entomological Record 1931,
25-26: 140-162.
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1932, 1933. A. Rep. Queb. Soc. Prot. Plar
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new genus of Lygaeinac (Hemiptera:

Aradoidea, Tingoidea, and Dipsocoroidea

The bark bugs (Aradidae) of Canada have been monographed by Matsuda (1977),
and the lacebugs (Tingidae) of Canada are being revised by the same author. The
genus Aneurus in North America was recently reviewed by Picchi (1977), while the
Aradidae of the world were considered by Usinger and Matsuda (1959).

Corythuca lacebugs have been found on beans in British Columbia and Alberta
(Beirne 1972, see Introduction), but for the most part the Tingoidea and Aradoidea
are of little economic interest. However, the introduced Tingis ampliata (H-S.) is a
candidate for the biological control of the Canada thistle, Cirsium arvense
(Peschken 1977).

Ceratocombus vagrans McA. and Mall. is recorded from Ontario and Quebec,
and is the only dipsocorid known from Canada. Dipsocorids live in ground litter
among stones and are presumed to be predaceous (Slater and Baranowski 1978).

e
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Slater, J.A. and R.M. Baranowski. 1978. How 1o know the true  bugs
Heteroptera). Brown, Dubuque, lowa.

Usinger, R.L. and R. Matsuda. 1959. Classification of the Aradidac (Hemiptera-Heteroptera). British
Museum (Nat. Hist.), London.

(Hemiptera-

Reduvioidea

The ambush bugs (Phymatidac), assassin bugs (Reduviidac), and thread-legged
bugs (Ploiariidae) of Canada need revision. The Phymatidae of the world were
revised by Kormilev (1962), but the identity of the Canadian forms is not clear. The
review of the Reduviidae by Fracker (1913) is uscful, while keys o castern species
are contained in Froeschner (1944).

The predatory nature of reduviids is well known, but their life cycle and habits in
Canada are not well studied. Reduvius personatus (Linn.) has been found to be
abundant in dockside warehouses in Vancouver (Scudder 1961).

The Ploiariidac arc infrequent and little is known about them. The only
enicocephalid reported in Canada is Systelloderus biceps (Say) from Quebec.

Fracker, S.B. 1913. A systematic outline of the Reduviidae of North America. Proc. Jowa Acad. Sci.
19:217-252.

Froeschner, R.C. 1944. Contributions to a synopsis of the Hemiptera of Missouri. Part 1. 1 veaeidae,
Pyrrhocoridac, Piesmidae, Tinpidae, Enicocephalidae, Phymatidae,  Ploiariidae,  Reduoviidae,
Nabidac. Am. Midl. Nat. 31: 638-683.

Kormilev, N.A. 1962. Revision of Phymatinac (Hemiptera, Phymatidac). Philip. J. Sci. 89: 287-486.

Scudder, G.G.E. 1961. Some Heteroptera new to British Columbia. Proc. ent. Soc. Br. Columb. 58:
26-29.

Cimicoidea :

The Nabidae or Damsel bugs are well known predators, although they have been
recorded as plant feeders as well (Stoner 1972). There is no recent review of the
Canadian species. Harris (1928) monographed the specics in North America, and
Froeschner (1944) considered the eastern species, but the genera have now been
revised (Kerzhner 1968).

Nabids arc common in alfalfa ficlds (Stoner ef al. 1975; Wheceler 1977), have been
recorded as predators of the mirid Lygus hesperus Knight (Perking and Watson
1972) and the potato psyllid (Knowlton 1933), and are predaceous on aphids, thrips,
and other small insects in British Columbia orchards (Madsen and Morgan 1975).
They have been recorded as predaceous on the pea aphid, the potato leafhopper, the
tarnished plant bug (Lygus lineolaris P. de B.), and the alfalla bug (Adelphocoris
lineolatus (Goeze)) (Wheeler 1977).

The flower bugs, minute pirate bugs, or Anthocoridae are perhaps the most
familiar as useful predators. The Canadian fauna has been monographed by Kelton
(1978).

Anthocorids are important predators of the pear psylla in British Columbia
(Madsen 1961; Fields and Beirne 1973), and have been recorded as predaceous on
the green peach aphid on sugar beets and broccoli (Tamaki and Weeks 1968). They
are common predators in apple orchards in Nova Scotia (Macl.cllan 1977), and arc
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reported to prey upon tlower thrips, FFrankliniella tritici (Fitch), Thrips tabaci Lind.,
the potato leathopper (Empoasca fabae (Harr.)), and the pea aphid (Acyrthosiphon
pisum (Harn.)) (Wheeler 1977). Orius tristicolor (White) is predaceous on aphids,
thrips, and other small insects in orchards in British Columbia (Madsen and Morgan
1975), while O. minutus (Linn.) similarly feeds on similar insects on brambles on the
coast (Tonks 1953). The European Anthocoris nemoralis (Fab.) has been introduced
into the Okanagan Valley of British Columbia in a biological control attempt
against the pear psylla (McMullen 1971).

There are four specices of bedbug (Cimicidae) in Canada. Three of these were con-
sidered by Spencer (1935), while the fourth, Hesperocimex coloradensis List, was
added to the Canadian list by Scudder (1961). This latter bedbug is an ectoparasite
of woodpeckers and purple martins nesting in cavities in trees, and has X, X, X; Y
sex chromosomes in males, and 2X, 2X, 2X, in females (Ryckman and Ueshima
1964). The common bedbug, Cimex lectularius Linn., is not uncommon in human
habitats. The family has been well monographed by Usinger (1966).

Only one species of Isometopidae or jumping tree bugs, Myiomma cixiiformis
(Uhler), has been recorded in Canada to date. It is known only from Quebec.

The Miridae, or plant bugs, are one of the largest families in Canada, and are be-
ing studied intensively by Kelton: a monograph on the Miridae of the Prairies is
nearing completion. However, a number of revisions of genera have already been
published, and the important pest gencra Lygus and Lygocoris have been con-
sidered in detail (Kelton; Kelton and Knight). There is, however, no complete key to
the species of mirids in Canada: the keys in Knight (1921, 1922, 1941, 1968),
Froeschner (1949, 1963), and Van Duzee (1916, 1921) can be used as a supplement to
those in Kelton.

A number of mirids are of economic importance, although they may be rather
local. They have been recorded damaging apple fruit at harvest in Nova Scotia
(Pickett 1939; MacPhee 1976; MacLellan 1977), and are recorded on a number of
annual crops (Beirne 1972, see Introduction). By far the most serious pests are those
occurring on alfalfa in the Prairies, British Columbia, and the Yukon. Included here
are species of Adelphocoris, Chlamydatus, Labops, Lopidea, Lygus, and
Plagiognathus (Beirne 1972; Wheeler 1974).

Some mirids are useful predators. McMullen and Jong (1967) record them as
predators of the pear psylla in British Columbia, while MacLellan (1977) regards
them as beneficial in orchards in Nova Scotia.
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Saldoidea, Gelastocoroidea, and Gerroidea

The shore bugs (Saldoidea) and toad bugs (Gelastocoridae) are not well known in
Canada, although the Saldidae of the Great Lakes region have been described by
Schuh (1967), and the Gelastocoridae have been considered by Todd (1955).
However, the surface water bugs (Gerroidea) have been studied rather extensively.

While the way of life of one or two gerroids has been studied in the east (Cheng and”

Fernando 1971; Galbraith and Fernando 1977) and Alaska (Kaufmann 1971), that
of the western Gerridae is now under intensive study (Jamieson 1973; Jamieson and
Scudder 1977, 1979; Spence 1978). Wing polymorphism in gerrids has attracted a
great deal of attention elsewhere in the world (e.g. Vepséldinen 1974; Jérvinen and
Vepsildinen 1976, and many other papers), but it has not been studied extensively in

Canada.
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Kaufmann, T. 1971. Ecology, biology and gonad morphology of Gerris rufoscutellatus (Hemiptera:
Gerridae) in Fairbanks, Alaska. Am. Midl. Nat. 86: 407-416.
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Nepoidea, Notonectoidea, and Corixoidea

The aquatic bugs show various stages of adaptation to lotic and lentic en-
vironments, and the Corixidae have even adapted to life in the sea and saline lakes

“(Scudder 1976). The general biology of these aquatic insects has been described by

Hungerford (1919), but the Corixidac are now known to be predaccous (Jansson
and Scudder 1972; Reynolds 1975; Reynolds and Scudder 1979, b).

The Nepidaec have been considered by Hungerford (1923), while the
Belostomatidac have been reviewed by Cummings (1933), Mcenke (1963), and Lauck
(1962-1964). The papers by Hungerford (1933) and Truxal (1953) have considered
the two genera of Notonectidae, Notonecta and Buenoa, respectively. The life
history of Notonecta has been investigated by Clark (1928) and Taylor (1968), and
Scudder (1967) has pointed out that Notonecta borealis Bueno and Hussey is mostly
a flightless species, with an apparent change of habitat from lakes to streams as one
proceeds north into northern Alberta and the Northwest Territories.

The Pleidae have been considered by Drake and Chapman (1953). Two species of
Plea are known in Canada east of the Rockies, but this family has not been detected

- yet in British Columbia, although it occurs just to the- south in the State of

Washington.

The Corixidae were reviewed by Hungerford (1948), and the Canadian fauna has
been considered by Brooks and Kelton (1967), Lansbury (1955, 1960), and Scudder
(1977). Jansson (1972q) revised the genus Cenocorixa, and this has been studied ex-
tensively by Scudder and his students. The genus Trichocorixa has also been studied
on the prairies (Tones and Hammer 1975; Tones 1977).
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Cicadoidea
fu;][::;rS[IJ;;;Jlj(_gl“:;q(:]lirc(dzfnuda have been considered by Beirne (1959). However,
The splll!c bugs, or Cercopidae, are conspicuous and oceur on all kinds of plant:
The Canadian fauna is now being revised by Hamilton. The best known cercopid 1\
ghe pqumorphlc meadow spittlebug, Philaenus spumarius (Linn.), which has bccﬁ
fnvest}gated by Weaver and King (1954) and Farish and Scudder (1967). This S.p"ciCs
15 an important pest of alfalfa (Beirne 1972, see Introduction) and is comnu;n in
Canada. The colour polymorphism in this species has been studied extensivels
elsewhere, and would be a topic worthy of further study in Canada, especially ) the
coastal islands of British Columbia. ) o o
The spittlebug Philacnus lincatus (Linn.) has been found on forage crops in
Prlqcc Edward Island and Qucebece, while Philacnareys bilincata (Say) l|;|‘s d'lll)['ll’l'(l
merion b!uc grass in central and northern British Columbia (Arnot z.md‘ H:_-i'wix
19§7). Spltllcbu_gs have also attacked alfalfa, corn, and strawberrics in Ontario 'x;d
British Columbla (Beirne 1972). Various specics of Aphrophora have been re 3()I‘lk‘(i
toattack conifers (Brown 1941; Anderson 1947; Kelson 1964). I

AAilderson, R.F. 1947. Sgrmoga spittlebug unjury to pine. J. econ. Ent. 40: 26-33.
;;0!(' DA a'n.d 1. HCI.‘gls. 1967. anw on damage to prasses in the Peace River repion by the pittlchuy
i Mlur()n:a I)lllll('{/((( Say (Cercopidac: Hemiptera), J. ent. Soc, Br. Columb, 64: % 9 I
ll'rllL, B.1 - l‘){S‘)A I'he Cicadas (H_nnm]nnu: Cicadidae) and Trechoppers (1 Tomoptera: Membracidae)
8 of Canada. Can. Dep. Agric., Scient. Info. Section. B
F;()_W:,S.W.A. 1941. Foliage insects of.spxgccin Canada. Can. Dep.Agric. Tech. Bull.31. 29. pp.
;}sl”;en;t 527”21 l.ialv:}r;{ccd polymorphism in North American populations of the Mecadow Spittlebug
arius 4 copi i - Y 65,
g omoptera: Cercopidae). 1. North American mor phs. Ann. ent. Soc. Am. 65.
Farish, D:J. anfi G.Q:E. Scudder. 1967. The polymorphism in Philacnus spumarius (Linn.) (Hemiprera:
, (l‘:{copldac) in British Columbia. J. ent. Soc. Br. Columb, 64: 45-51. o
alkka, O. 1964. Geographical, spatial and temporal vari: ility i
K Jar al, spatial ¢ ft arability the balk : ; i
Philaenus spumarius. Heredity 19: 383-401. P I the e polymarpli o
Halkka, O. and R. Lallukka. 1969. The origin of ism i
» 0. . L s . gin of balanced polymorphism in the spittlcbug lae
HHomoplera). Ann. zool. fenn. 6: 431-434, == ! e spitlebues (Phtacrr
alkka, O. and E. Mikkola. 1965. Characterizati cli i i
} s . . ation of clines and isolates in a case of balance ‘mor
e e Y e, 16 clines and isolates in a case of balanced polymor-
Halkl'\'a. 0., M. Rual'ikaincn. A. Vasarainen, and L. Heinonen. 1967. Ecolopy and ccological penctics of
’Phllaenus.§'/)um(lrms(l‘.)(Hnnmpu-rn), Ann. zool. fenn, 4:1 18, ) ) l
kt(!;:;;le I‘)(v:\,. Fhe biology ol Aphrophora permutaa and some abuervattons on Aphrophora
lensis attacking srev Pivio: iy Califnints s Corenmni '- o
i cking Monterey Pine in California (Homoptera: Cercopidac). Pan-Pacif. Ent. 40
xompson, V. 1973. Spittlebug polymorphism for warning coloration. Nature, Lond. 242: 126124
ompson, V. and O. “}I”\'.kil‘ 1973. Color polymorphism in some Notth America Philaenies \//11/1;11;/1/-
,(Ho.'noplcru: Aphrophoridac) populations. Am. Midl. Nat. 89: 348 359. V
Weaver, C.R. and D.R. King. 1954. Mcadow Spittlebug. Bull. Ohio agric. Exp. Stn. 741. 99 pp.

Membracoidea

The Canadian Membracidac were considered by Beirne (1959). The buffalo
trechopper, Stictocephalus bisonia Knopp and Yonke, has been found on alfalia
across Canada, but the extent of the damage is not known (Beirne 1972 g€e~]”c~
troduction). . o

Hamilton (1971) has described the Aetalionidae, with a sinele species Microcen-
trus caryae (Fitch) in Canada from Ontario. i .

The l§afhoppers, or Cicadellidae, are major economic pests in Canada, and are
sca:ond In importance only to aphids in the transmission of plant viruses (Smith and
Brlerl‘ey 1956). The Canadian leafhoppers were reviewed by Beirne (1956), but
significant revisions have been published by Hamilton, IHamilton and l((wm' and
Ross and Hamilton. o
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Several cicadellid species have been found on and damaging alfalfa, and the
potato leafhopper, Empoasca fabae (Harris), is a common pest of field beans and
potato, especially in eastern Canada. It has been reported to cause “hopperburn’
on potato, white, soy, lima and string beans, tobacco, alfalfa, clover, cucumber,
and corn (Beirne 1972). i

Leafhoppers cause leaf and fruit injury in vineyards in British Columbia, and re-
quire control measures (Madsen and Morgan 1975). They are also a nuisance in
sweet cherry orchards in British Columbia (Wilde 1962). Further, they are vectors of
wheat striate mosaic disease in Manitoba and Saskatchewan, and can transmit a
celery-infesting strain of aster yellows virus (Beirne 1972).

The best known cicadellid in Canada is the six-spotted or aster leafhopper,
Macrosteles fascifrons (Stal), which occurs in all life zones from Alaska to Mexico
and Puerto Rico (DeLong 1971). It causes major losses in a wide variety of crops, in-
cluding barley, flax, rape, carrots, lettuce, etc. (Beirne 1972), and is the vector of the
mycoplasma-like organism causing aster yellows (Raine ef al. 1976). M. fascifrons
passes the winter as an adult, but does not normally overwinter in Canada. Like
some other leathoppers (e.g. Ikmpoasca Jfabae), the large milkweed bug (Oncopeltus
Jasciatus) and some aphids, M. fascifrons is carried to Canada cach spring by the
prevailing winds from the south (Medler 1962; Westdahl et al. 1961).

Beirne, B.P. 1956. Lcathoppers (Homoptera: Cicadellidac) of Canada and Alaska. Can. Ent. 88 Suppl.
2. 180 pp.

1959. The cicadas (Homoptera: Cicadidac) and Trechoppers (Homoptera: Membracidae) of
Canada. Can. Dep. Agric., Sci. Info. Section.

DcLong, D.M. 1971. The bionomics of leafhoppers. A. Rev. Ent. 16: 179-210.

Hamilton, K.G.A. 1970. The genus Cuerna (Homoptera: Cicadellidac) in Canada. Can. Ent. 102
425-441,

1971. Placement of the genus Microcentrus in the Actalionidae (Homoptera: Cicadellidae),
with a redefinition of the family. J. Georgia ent. Soc. 6: 229-236.
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macro-leathoppers. Can. Ent. 104: 1137-1 148.

1975a. Review of the tribal classification of the leafhopper family Aphrodinae
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Ent. 107: 477-498. ;

1975b. A review of the Northern Hemisphere Aphrodina (Rhynchota: Homoptera:
Cicadellidae), with special reference to the Nearctic fauna. Can. Ent. 107: 1009-1027.

1975¢. Revision of the genera Paraphlepsius Baker and Pendarus Ball (Rhynchota:
Homoptera: Cicadellidae). Mem. ent. Soc. Can. 46. 129 pp.
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107: 601-611.
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Cicadellidae). Can. Ent. 108: 1009-1019.

Ross, H.H. and K.G.A. Hamilton. 1972. A review of the North American leafhopper genus -
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Westdahl, P.H., C.F. Barrett, and H.P. Richardson. 1961. The six-spotted leathopper, Macrosteles
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Fulgoroidea

The eight families of Fulgoroidea in Canada have not been monographed to date,
alll?o.ugh a review of some of the taxa has been started by Scudder, and Hamilton is
revising the higher classification. Metcalf (1923) has treated the majority of the
fulgorid families and genera in castern North America, and Osborn (1938)
monographed the fauna of Ohio.

Thc.: (;gnadian Cixiidae were reviewed by Beirne (1950a) and the achilid tribe Plec-
toderini in North America was revised by O’Brien (1971): the Canadian species of
the achilid genus Epiptera were considered by Beirne (19505). '

T.hc North American Issinac have been monographed by Doering. The major
available w'orking papers on the Delphacidae are by Crawford (1934; and Muir
(1915). While a number of the delphacid genera have since been revised, the genus
Delphacodes has not been monographed and species identification is very difficult.

Ver)f few fulgorids are known economic pests, although some nicfphacids are
potentially so. The moth-bug, Metcalfa pruinosa (Say), has been found on alfalfa
and raspberry in Ontario, while the fulgorid Scolops grossus Uhler has been found
on .jwccl clover in Alberta (Beirne 1972, see Introduction). Achilids and the cixiid
Cixius basalis V-D. arc reported to attack shoots of spruce trees (Brown 1941).

Beamer, R..IL 1946. The genus Stenocranus in America north of Mexico (Homoptera-Fulgoridace
Delphacinac). J. Kans. ent. Soc. 19: 1-11. i
1951. A review of the genus Kelisia in America north of Mexico with four new specics
(Homoptera-Fulgoridae-Delphacinac). J. Kans. ent. Soc. 24: 117-121.
- 1952. The genus Eurysa in America north of Mexico (Homoptera: FFulgoridace,
Delphacinae). Pan-Pacif. Ent. 28: 51-55. i
Y 1954. A 'rL‘VlSiOn of the genus Achrotile in America north of Mexico (Homoptera:
Fulgoridae, Delphacinac). J. Kans. ent. Soc. 27: 143-147.
- 1955. A revision of the genus Megamelus in America north of Mexico (Homoptera,
l?ulgondi\c. Delphacinac). J. Kans. ent. Soc. 28: 29-46.
Beirne, B.P. 1950a. The Canaqmn Cixiidae (Homoptera: Fulgoroidea). Can. Ent. 82: 93-101.
& 1950b. The F,qrxadl_an species of Epiptera (Homoptera: Achilidac). Can. Ent. 82: 186-190.
Crown. A.W.A. 194]. Foliage insccts of spruce in Canada.  Can. Dept. Agric, Tech. Bull. 31. 29 pp.
mwford,'D.l,. 1914. A contribution toward a monograph of the homopterous inseets of the family
Dc]phaadac of North and South America. Proc. U.S. natn. Mus. 46: 557-640. ‘
Docnng, K.C. I9}6. A contribution to the taxonomy of the subfamily Issinac in America north of
Mexico (Fulgoridae, Homoptera). Part 1. Univ. Kans. Sci. Bull. 24: 421-467.
_— 1938. A contribution to the taxonomy of the subfamily lssinac in America north of Mexico
(Fulgoridae, Homoptera). Part 1. Univ. Kans. Sci. Bull. 25. 447-575.
et 1940. A contribution to the taxonomy of the subfamily Issinac in America north of Mexico
(Fulgoridae, Homoptera). Part 111. Univ. Kans. Sci. Bull. 26: 83-167.
. - 1941. A contribution to the taxonomy of the subfamily Issinac in America north of Mexico
g (Fulgoridae, Homoptera). Part IV, Univ. Kans. Sci. Bull, 27: 186 233,
l\rgmcr, J‘.I’. 19?3. Rcvi\Aiun. ul_ the American planthoppers of the genus Stobaera (Homoptera:
g elphacidae) with new distributional data and host plant records. Proc. ent. Soc. Wash. 75: 379-402.
Jclcal‘fe, P _1923. 'A key to the Fulgoridae of eastern North America with descriptions of new
species. J. Elisha Mitchell scient. Soc. 38: 139-230.
M;rgan‘. L. W. anq R.!:l. Beamer. 1949. A revision of three genera of Delphacine Fulgorids from
merica north of Mexico (Homoptera-Fulgoridae-Delphacinae). J. Kans. ent. Soc. 22: 97-142.
Muir, F. 1915. A contribution towards the tax ¥ i 2
8 " S axonomy of the Delphacidae. C - : 208-212,
o St < gy omy e Delphacidae. Can. Ent. 47: 208-212
O'Bncn._L.B. 197'1‘. The systematics of the tribe Plectoderini in America north of Mexico (Homoptera:
Fulgoridea, Achilidac). Univ. Calif. Publs Ent. 64: 1-79.
Osborne, H. 1938. The Fulgoridae of Ohio. Bul/l. Ohio Biol. Surv. 35: 283-357.
Pc;(;l_c“r; L.R. 1945. The genus Laccocera Van Duzee (Homoptera:Delphacidac). J. Kans. ent. Soc. 18:
1947. Some notes on the genus Penta, [ i
- i § gramma and four new specie Homoptera-
Delphacidac-Asiracinac). J. Kans. ent. Soc. 20. 30-39. : ool o



346 MEMOIRS OF THE ENTOMOL OGICAL SOCIETY OF CANADA

Scudder, G.G.E. 1963. Studies on the Canadian and Alaskan Fulgoromorpha (Hemiptera). 1. The
genera Achrotile Ficber and Laccocera Van Duzee (Delphacidae). Can. Ent. 95: 167-177.
1964. Studies on the Canadian and Alaskan Fulgormorpha (Hemiptera). 11. The genus
Megamelus Fieber (Delphacidac). Can. Ent. 96: 813-820.

Psylloidea and Aleyrodoidea

The Psyllidac of North America were considered by Tuthill (1943). Journet and
Vickery (1978) have revised the taxonomic relationships within the superfamily. The
Alberta fauna was treated by Strickland (1938, 1939), while Kitching (1971) and

Hodkinson (1973, 1978) considered the species in British Columbia and Alaska.

The pear psylla, Psylia pyricola Foerster, is a key pest in some fruit growing areas,
not only because of the direct injury to pear trees, but because it is the vector of pear
decline virus and leaf curl (Chang and Philogéne 1975). Wilde et al. (1971) have also
reported that it is the vector of fireblight. Chang and Philogéne (1976) have studied
its development on different pear rootstocks and cultivars. The potato or tomato
psyllid, Paratrioza cockerelli (Sulc), is known as a pest of potatoes and tomatoces in
Alberta, British Columbia, Quebec, and Saskatchewan, where it causes lcaf curl and
psyllid yellows (Beirne 1972, see Introduction).

The white flies, or Aleyrodidae, are occasionally of economic importance in
Canada. The iris whitefly, Aleyrodes spiracoides Quaint., has been reported on
potato in British Columbia and the Atlantic Provinces. The greenhouse whitefly,
Trialeurodes vaporariorum (Westw.), occurs on many crops, attacking especially
tomato, cucumber, and lettuce (Beirne 1972). Occasionally the whitefly on
rhododendron also requires control (Olds 1936).

Chang, J.F. and B.J.R. Philogéne. 1975. A bibliography on the pear Psylla, Psylla pyricola

(Homoptera: Psyllidae). Bull. ent. Soc. Am. 21: 247-249.
___1976. The development and behaviour of the Pear Psylla, Psylla pyricola (Homoptera:

Psyllidac) on different pear rootstocks and cultivars. Phytoprotection 57: 137-149.

Hodkinson, 1.D. 1973. A note on the taxonomy of the Psyllidac of British Columbia. J. ent. Soc. Br.
Columb. 10: 68-69.

1978. The psyllids (Homoptera: Psylloidea) of Alaska. Syst. Ent. 3: 333-360.

Journet, A.R.P. and V.R. Vickery. 1978. Studies on Nearctic Craspedolepta Enderlein, 1921
(Homoptera: Psylloidea): taxonomic relationships within the superfamily. Can. Ent. 110: 1-12.

Kitching, R.L. 1971. The Psyllidae of British Columbia with a key to specics. J. ent. Soc. Br. Columb.
68: 36-43.

Olds, H.F. 1936. The distribution of the Rhododendron white fly in British Columbia. Notes on its life
history and control measures. Proc. ent. Soc. Br. Columb. 32: 23-25.

Serickland, E.11. 1938, The Chermidae (Homoptera) of Alberta. Can. Ent. 70 200-206.

R L Further notes on Psyllidac taken in Alberta. (1 lomoptera). Can. Ent. 71: 212-215.

Tuthill, L.D. 1943. The psyllids of America north of Mexico (Psyllidac: Homoptera). fTowa St. Coll. J.
Sci. 17: 443-460.

wilde, W.H.A., J. Carpenter, J. Liberty, and J. Tunnicliffe. 1971. Psylla pyricola (Hemiptera:
Psyllidae) vector relationships with Erwinia amylorora. Can. Ent. 103: 1175-1178.

Aphidoidea

In the Adelgidae, the balsam woolly aphid, Adelges piceae (Ratz.), is one of the
most important coniferous forest pests in the Maritime Provinces and British Col-
umbia. Various species of Adelges also induce galls on spruce (Brown 1941).

In the Phylloxeridae, the grape phylloxera, Phylloxera vitifoliae (Fitch), is of par-
ticular importance (Morgan et al. 1973). Aphids are ubiquitous on crops of the
temperate regions (Watson and Plumb 1972). More plant viruses are transmitted by
aphids than by any other group of insects (Smith and Brierley 1956; Harris and
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Coccoidea

The scale insects of North America were considered by Ferris (1937-1955), anfi
Morrison and Renk (1957) have provided a selected bibliography for this superfami-
ly. The scale insects of British Columbia were listed by Venables (1939).

The San Jose scale, Quadraspidiotus perniciosus (Comstock), is a major orchard
pest in the southern part of the Okanagan Valley and in the Similkameen Valley of
British Columbia. Growers lost over 50% of the crop in 1975 and according to pack-
ing house officials, an average of 15% of the apple crop in the southern Okanagan
Valley was culled because of this scale (Downing and Logan 1977). The San Jose
scale is known to infest representatives of 34 different families of plants (Beardsley
and Gonzales 1975).

The European fruit scale, Q. ostraeiformis (Curtis), also occurs on apples and
pears, while the soft scales (Lecanium spp., Pulvinaria spp.) on peach and apricots
are of note (Proverbs 1957). The Comstock mealybug, Pseudococcus comstocki
Kuw., is a pest of peach in Ontario (Phillips 1961).
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36. THYSANOPTERA
B.S. HEMING

Thysanoptera (thrips) are among the smallest of insects, adults of most specics
rarely exceeding 2 mm in length. They appear to have evolved {rom litter-dwelling
psocopteroid ancestors some time in the upper Carboniferous and to constitut¢ the
sister group of the Hemiptera. The order is primarily tropical in distribution and
about 4500 species in 537 genera and 6 families have been described. Recent work on
tropical faunas, however, suggests that the order actually comprises about 10,000
species (Mound 1977).

One hundred and two species in 41 genera and three familics are so far recorded
from Canada (Table 36), probably less than half the actual fauna and only about
one-ninth of that recorded for North America (980 specics in 149 genera and 5
families: Jacot-Guillarmod 1970-1975; Stannard 1957). As understood at presents
the Canadian fauna is represented by Holarctic (27 species), Cordilleran (18),
southeastern U.S. (13), introduced (10), southwestern U.S. (7), and great plui'll\' (4)
forms. The centre of origin of other species remains undetermined. Higher [Lllllmlu"h
are progressively depauperate and only three species are recorded from Canada’s
arctic archipelago (Lake Hazen, Ellesmere Island, 81°41 N: Downes 1964).

Thrips are characterized by their asymmetric, “‘punch and suck’ mouth parts
(only the left mandibular stylet is present), with which they feed on a variety _Of_
substrates. Mycophagous, phytophagous, carnivorous, and pollen-feeding specics
are known. Although they can occur in particular areas in very high numbers for
example on flowers, their ecological significance is obscure (Lewis 1973). Larvac
and adults of investigated Acolothripidae cither feed on pollen or leaves oF ¢
facultative predators on other small arthropods. Most thripids are phytophagous of

Table 36. Census of Canadian Thysanoptera

Est. no. Approx. no.

No. spp. Canadian spp. Canadian spp.
known from undescr. or with larvae (11) . }
Canada unrecorded described Distribution in Canada
Seborder Terebrantia
1. Acolothripidac 13 10 3 Irans., S
with spp. falling out
at higher latitudes
2. Heterothripidae 0 5 0 Probably in S. Ont-
3. Thripidae 59 45 23 Trans., S
with spp. falling out
at higher latitudes
4. Merothripidae 0 1 0 Probably in S. Ont.
Suborder Tubulifera
5. Phlaeothripidae 30 83 T I'rans., S
with spp. falling  out
at higher latitudes
ToraL 102 144 33

ABBREVIATIONS: Trans., transcontinental; undescr., undescribed.



