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CLASS ARACHNIDA

oRDER ARANEAE (SPIDERS), 205

Gnaphosidae (stealthy ground spiders)
Micaria riggsi, 30
Micaria emertoni, 31
Zelotes exiguoides, 31

Lycosidae (wolf spiders)
Geolycosa missouriensis, 30
Geolycosa wrightii, 30
Pardosa concinna, 30
Schizocosa mccooki, 30
Schizocosa minnesotensis, 30

Salticidae (jumping spiders)
Evarcha hoyi, 31
Habronattus americanus, 31
Habronattus amicus, 31
Habronattus decorus, 31
Pelegrina spp., 31
Terralonus spp., 31

ORDER ASTIGMATA

Carpoglyphidae
Carpoglyphus spp., 285
Carpoglyphus lactis, prune mite, driedfruit mite, 284

ORDER IXODIDA

Ixodidae (hard ticks)
Dermacentor spp., 30
Dermacentor albipictus, winter tick, moose tick,  

56, 58, 59
Dermacentor andersoni, Rocky Mountain wood tick, 

56-59
Dermacentor variabilis, American dog tick, 56, 58

ORDER MESOSTIGMATA

Ascidae
Blattisocius spp., 286
Blattisocius (Melichares) tarsalis, 285
Blattisocius (Melichares) keegani, 285

Eviphididae, 75, 84

Gamasidae
Haemogamasus pontiger, 285

Halolaelapidae, 75, 84

Laelapidae
Androlaelaps (Haemolaelaps) casalis, 285-287

Macrochelidae, 75, 77, 83, 84

Parasitidae, 75, 83, 84 
Parasitus spp., 284, 285
Pergamasus spp., 285

Uropodidae, 75, 83, 84

ORDER SARCOPTIFORMES

Acaridae
Acarus siro, flour mite, 284, 285-287
Rhizoglyphus spp., 284

Anoetidae (Histiostomatidae)
Myianoetus muscarum, 83

Glycyphagidae
Aeroglyphus robustus, warty grain mite, 286
Glycyphagus domesticus, house itch mite, 284
Lepidoglyphus (Glycyphagus) destructor, storage 

mite, fodder mite, 284-287

Psoroptidae, 61

Sarcoptidae, 61

Terpnacaridae 
Alycosmesis sp., 30

ORDER TROMBIDIFORMES

Bdellidae
Bdella longicornis, 285

Cheyletidae
Cheyletus eruditus, 284-287

Demodicidae, 61

Eriophyidae
Aceria malherbae, bindweed gall mite, 295
Aceria tosichella, wheat curl mite, 229

Pyemotidae, 75, 77, 84

Tarsonemidae
Tarsonemus spp., 285, 286
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Tetranychidae
Petrobia latens, brown wheat mite, 229
Tetranychus sinhai, 230

Tydeidae
Tydeus interruptus, 285, 286

CLASS INSECTA

oRDER ARCHAEoGNATHA  
(JUmPING BRISTLETAILS)

Meinertellidae (rock bristletails)
Machilinus (Nearctolinus) aurantiacus, 31

ORDER COLEOPTERA (BEETLES)

Anthicidae (antlike flower beetles)
Anthicus spp., 37
Mecynotarsus candidus, 37
Notoxus spp., 37

Bostrichidae (branch and twig borers)
Rhyzopertha dominica, lesser grain borer, 275, 277

Buprestidae (metallic wood-boring beetles)
Agrilus hyperici, 295
Sphenoptera jugoslavica, 302

Carabidae (ground beetles), 205
Amara apricaria, 35
Amara convexa, 35
Amara obesa, 35
Amara pallipes, 35
Amara quenseli, 35
Amara thoracica, 35
Bembidion acutifrons, 35
Bembidion lachnophoroides, 328, 330, 342
Bembidion nitidum, 35
Bembidion nudipenne, 35
Bembidion obscurellum, 35
Calleida viridis, 35
Calosoma lepidum, 35
Calosoma luxatum, 35
Cicindela decemnotata, 34
Cicindela duodecimguttata, 34
Cicindela formosa, 34, 35
Cicindela formosa fletcheri, 34, 35
Cicindela formosa formosa, 34
Cicindela formosa generosa, 34
Cicindela formosa gibsoni, Gibson’s big sand  

tiger beetle, 34, 35, 325, 328, 330, 341, 342
Cicindela formosa manitoba, 34, 35
Cicindela formosa yampa, 34
Cicindela hirticolis athabascensis, 336

Cicindela lengi, 34, 41
Cicindela lepida, 34, 326
Cicindela limbata, 29, 34, 35
Cicindela limbata nympha, 35
Cicindela longilabris, 34
Cicindela nevadica, 326
Cicindela scutellaris, 34-36, 41
Cicindela scutellaris criddlei, 35, 36
Cicindela scutellaris lecontei, 35
Cicindela scutellaris scutellaris, 35, 36
Cicindela terricola, variable tiger beetle, 334
Cicindela tranquebarica, 34
Cymindis interior, 35
Dyschirius tenuispinus, 35
Euryderus grossus, 35
Geopinus incrassatus, 35
Harpalus amputatus, 35
Harpalus desertus, 35
Harpalus erraticus, 35
Lebia atriventris, 174
Lebia vittata, 35
Microlestes curtipennis, 35
Pasimachus elongatus, 35
Piosoma setosum, 35
Pterostichus lucublandus, 35
Schizogenius ferrugineus, 36
Selenophorus planipennis, 35
Stenolophus conjunctus, 35

Cerambycidae (long-horned beetles)
Dectes texanus, 164-166
Oberea erythrocephala, 298

Chrysomelidae (leaf beetles)
Altica carduorum, 301
Aphthona spp., 294, 300
Aphthona cyparissiae, 298
Aphthona czwalinae, 298
Aphthona flava, 298
Aphthona lacertosa, 298, 300, 301
Aphthona nigriscutis, 298, 301
Cassida azurea, 295
Cassida rubiginosa, 305
Chaetocnema protensa, 187
Disonycha triangularis, threespotted flea beetle, 187
Entomoscelis americana, red turnip beetle, 184, 188, 

189
Galerucella calmariensis, 295
Galerucella pusilla, 295
Longitarsus flavicornis, 295
Longitarsus jacobaeae, 295
Longitarsus quadriguttatus, 295
Oulema melanopus, cereal leaf beetle, 221, 222, 307, 

309, 310, 315
Phyllotreta spp., 187, 307, 309
Phyllotreta albionica, cabbage flea beetle, 187
Phyllotreta armoraciae, horseradish flea beetle, 187
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Phyllotreta bipustulata, 187
Phyllotreta cruciferae, crucifer flea beetle, 184, 187, 

188, 202, 205, 313
Phyllotreta oregonensis, 187 
Phyllotreta pusilla, western black flea beetle, 187
Phyllotreta robusta, 187
Phyllotreta striolata, striped flea beetle, 184, 187, 

188, 202, 313
Psylliodes punctulata, hop flea beetle, 187
Zygogramma exclamationis, sunflower beetle, 160, 

162, 166, 174

Clambidae (fringe winged beetles), 75

Cleridae (checkered beetles)
Trichodes nutalli, 37

Coccinellidae (ladybird beetles), 205, 245, 249
Coccinella novemnotata, nine-spotted lady beetle, 

37, 328, 330, 342
Coccinella septempunctata, seven-spotted lady 

beetle, 37, 231, 246, 249, 311, 315
Coccinella transversoguttata, transverse lady beetle, 

37, 231, 315
Harmonia axyridis, multicoloured Asian lady beetle, 

Halloween lady bug, 231, 311, 312, 315, 342
Hippodamia convergens, convergent lady beetle, 

174, 231, 246, 249
Hippodamia parenthesis, 231
Hippodamia tredecimpunctata, thirteen-spotted lady 

beetle, 174, 231
Hyperaspis lugubris, 37

Cryptophagidae (silken fungus beetles), 75, 280, 281
Atomaria spp., 275, 276
Cryptophagus sp., 277, 279
Cryptophagus acutangulus, acute-angled fungus 

beetle, 276
Cryptophagus obsoletus, 276
Cryptophagus varus, sigmoid fungus beetle, 275, 276

Curculionidae (snout beetles, weevils)
Apion occidentale, black sunflower stem weevil, 

162, 164
Baris strenua, sunflower root weevil, 161, 162
Ceutorhynchus neglectus, 191
Ceutorhynchus obstrictus (assimilis), cabbage 

seedpod weevil, 185, 190, 202, 203, 306, 309, 
312

Cylindrocopturus adspersus, sunflower stem weevil, 
162, 164, 173

Cyphocleonus achates, 300, 301, 302
Hadroplontus litura, 304
Haplorhynchites aeneus, sunflower headclipping 

weevil, 170
Hylobius transversovittatus, 296
Hypera nigrirostris, lesser clover leaf weevil, 244

Hypera postica, alfalfa weevil, 242-244, 306, 309, 313
Hypera punctata, clover leaf weevil, 244
Larinus minutus, 294, 301, 302
Larinus obtusus, 302
Larinus planus, 305
Lema cyanella, 304
Listronotus montanus, 221
Mecinus janthinus, 294, 296, 299, 305
Microplontus edentulous, 296
Mogulones crucifer, 294, 296, 299, 316
Nanophyes marmoratus, 296
Omphalapion hookeri, 296
Otiorhynchus ovatus, strawberry root weevil, 37
Perapion wickhami, 37
Rhinocyllus conicus, 301, 304, 305, 314
Rhinusa (Gymnetron) antirrhini, 296, 305
Rhinusa linariae, 296
Rhinusa neta (Gymnetron netum), 305
Sitona cylindricollis, sweetclover weevil, 241, 244, 

307, 313
Sitona flavesens, 244
Sitona hispidulus, clover root curculio, 244, 313
Sitona lineatus, pea leaf weevil, 245, 313
Sitona lineellus (scissifrons), alfalfa curculio, 245, 313
Sitophilus granarius, granary weevil, 267, 268, 278, 

279, 282-284
Sitophilus oryzae, rice weevil, 277, 278
Smicronyx fulvus, red sunflower seed weevil, 163, 

171, 174
Smicronyx sordidus, gray sunflower seed weevil, 

163, 171, 174
Sphenophorus spp., 221
Trichosirocalus horridus, 304
Tychius meliloti, 245
Tychius picrirostris, 245
Tychius stephensi, 245

Dermestidae (dermestid beetles, skin beetles), 281
Attagenus spp., 275, 278, 279, 282, 283
Attagenus unicolor, 276, 282 
Chrysolina hyperici, 294, 295
Chrysolina quadrigemina, 294, 295
Dermestes spp., 279, 282
Dermestes lardarius, larder beetle, 275, 282
Dermestes maculates, 282
Trogoderma spp., 279, 281, 282
Trogoderma glabrum, 282
Trogoderma granarium, Khapra beetle, 269
Trogoderma inclusum, 282
Trogoderma variable, 282

Dytiscidae (predaceous diving beetles), 99, 155
Agabus margaritae, Margaret’s diving beetle, 335
Dytiscus spp., 155
Hydroporus carri, Carr’s Diving Beetle, 328, 330, 339
Sanfilippodytes bertae, Bert’s predaceous diving 

beetle, 328, 339
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Elateridae (click beetles, wireworms), 161, 220
Aeolus mellilus, 218
Agriotes lineatus, lined click beetle, 196
Agriotes obscurus, dusky wireworm, 196
Agriotes sputator, common click beetle, 196
Cardiophorus cardisce, 37
Ctenicera aeripennis destructor, prairie grain 

wireworm, 218
Ctenicera pruinia, Great Basin wireworm, 218
Hypolithus bicolor, 218
Hypolithus nocturnis, 218
Limonius californicus, sugar beet wireworm, 218
Limonius infuscatus, western field wireworm, 218

Geotrupidae, 75
Geotrupes spp., 85 
Eucanthus greeni, 36

Glaresidae (enigmatic scarab beetles)
Glaresis canadensis, 36

Gyrinidae (whirligig beetles), 99

Haliplidae (crawling water beetles), 99

Histeridae (hister beetles), 75
Euspilotus cribrum, 37
Euspilotus insertus, 37
Hister abbreviatus, 37
Hister furtivus, 37
Hypocaccus acorni, 37
Hypocaccus fraternus, 37, 38
Hypocaccus iris, 37
Hypocaccus omissus, 37
Hypocaccus patruelis, 37
Hypocaccus seminitens, 37
Margarinotus harrissii, 37
Saprinus oregonensis, 37
Spilodiscus instratus, 37
Xerosaprinus acilinea, 37

Hydrophilidae (water scavenger beetles), 75, 99, 155
Sphaeridium spp., 77

Kateridae (short-winged flower beetles)
Brachypterolus pulicarius, 305 

Laemophloeidae (lined flat bark beetles)
Cryptolestes sp., 278, 282
Cryptolestes turcicus, 269
Cryptolestes ferrugineus, rusty grain beetle, 267, 

268, 271, 272, 274-283
Cryptolestes pusillius, flat grain beetle, 275-279, 283
Laemophloeus sp., 275

Lathridiidae (minute brown scavenger beetles), 
75, 279

Cartodere constricta, plaster beetle, 275- 277
Corticaria serrata, 276
Dienerella filiformis, 276
Enicmus fictus, 276
Lathridius minutus, 275, 276
Melanophthalma spp., 275

Meloidae (blister beetles)
Epicauta ferruginea, 37, 185, 189, 190
Lytta nuttalli, Nuttall’s blister beetle, 37, 185, 189

melyridae (soft-winged flower beetles)
Collops vittatus, 205

Mycetophagidae (hairy fungus beetles)
Typhaea sp., 277

Nitidulidae (sap beetles)
Carpophilus spp., 279
Carpophilus pallipennis, 37 

Ochodaeidae (ochodaeid scarab beetles)
Xenochodaeus spp., 36

Pselaphidae (short-winged mold beetles), 75

Ptiliidae (feather-winged beetles), 75

Ptinidae (spider beetles), 279
Gibbium psylloides, 283
Ptinus villiger, hairy spider beetle, 275, 276

Rhipiphoridae (wedge-shaped beetles)
Monotoma sp., 275
Monotoma picipes, 276

Scarabaeidae (scarab beetles), 75
Aegialia spp., 36
Aphodius coloradensis, 81 
Aphodius distinctus, 36, 72, 77, 81, 82, 85
Aphodius fimetarius, 36, 78, 81, 82 
Aphodius fossor, 36, 81
Aphodius granarius, 72, 81, 82
Aphodius haemorrhoidalis, 81
Aphodius prodromus, 72, 81
Aphodius rufipes, 79 
Aphodius vittatus, 81
Canthon spp., 78
Canthon pilularius, 78
Canthon praticola, 85
Cotalpa lanigera, goldsmith beetle, 37
Cremastocheilus spp., 36
Drepanocanthoides walshii, 36
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Onthophagus hecate, 36 
Onthophagus nuchicornis, 36, 78, 81
Onthophagus taurus, 84
Polyphylla decemlineata, 37
Rhyssemus spp., 36

Silphidae (burying beetles)
Nicrophorus guttula, 36 
Nicrophorus hybridus, 36 
Nicrophorus obscurus, 36 

Staphylinidae (rove beetles), 75, 205
Aleochara spp., 76
Aleochara bilineata, 202, 306, 312
Aleochara bipustulata, 306, 307, 312
Aleochara verna, 312

Tenebrionidae (darkling beetles)
Alphitobius diaperinus, lesser mealworm, 275
Asidopsis opaca, 37
Asidopsis polita, 37
Blapstinus moestus, 219
Blapstinus substriatus, 37 
Cynaeus angustus, larger black flour beetle, 269
Eleodes extricata, 37
Eleodes hispilabris, 37, 219
Eleodes tricostatus, 37, 219
Glyptasida sordida, 37
Gnathocerus cornutus, 275
Latheticus oryzae, longheaded flour beetle, 275
Palorus subdepressus, depressed flour beetle, 269, 

275 
Tenebrio molitor, yellow mealworm, 275, 276, 278- 

283
Tribolium spp., 267, 268, 283
Tribolium audax, 275, 276
Tribolium castaneum, red flour beetle, 267, 268, 274- 

277, 279, 282, 283
Tribolium confusum, confused flour beetle, 269, 276, 

282, 283
Tribolium destructor, 269

Silvanidae (silvanid flat bark beetles)
Ahasverus advena, foreign grain beetle, 276, 277
Oryzaephilus mercator, merchant grain beetle, 269
Oryzaephilus surinamensis, 276, 283, 284

Trogossitidae (bark-gnawing beetles)
Tenebroides mauritanicus, cadelle, 275, 278, 283

ORDER DIPTERA (FLIES)

Agromyzidae (leafminer flies)
Agromyza frontella, alfalfa blotch leafminer, 252, 

253, 306, 309, 314
Liriomyza spp., 253

Anthomyiidae (anthomyiid flies), 74
Botanophila seneciella, 297
Delia floralis, turnip maggot, 183, 184, 186, 202
Delia florilega, bean seed maggot, 184, 186
Delia planipalpus, 184, 186
Delia platura, seedcorn maggot, 184, 186, 202
Delia radicum, cabbage maggot, 184, 186, 202, 306, 

309, 311
Hylemya cerealis, 225

Asilidae (robber flies)
Dicropaltum mesae, 38
Laphystia flavipes, 38
Lasiopogon quadrivittatus, 38 
Proctacanthella cacopiloga, 38
Stenopogon coyote, 38 
Stenopogon inquinatus, 38
Stichopogon trifasciatus, 38

Bombyliidae (bee flies), 200, 201
Anthrax spp., 38
Bombylius spp., 38
Exprosopa spp., 38
Hemipenthes spp., 38
Poecilanthrax spp., 38
Systoechus spp., 38

Calliphoridae (blow flies), 74

Cecidomyiidae (gall gnats, gall midges), 74
Contarinia nasturtii, swede midge, 206
Contarinia schulzi, sunflower midge, 163, 170
Cystiphora sonchi, 297
Mayetiola destructor, Hessian fly, 224, 225
Rhopalomyia tripleurospermi, 297
Sitodiplosis mosellana, orange wheat blossom 

midge, 223, 224, 307, 309, 310

Ceratopogonidae (biting midges), 74, 99, 147 
Culicoides davisi, 49 
Culicoides denningi, 49
Culicoides gigas, 49
Culicoides obsoletus, 49
Culicoides sonorensis, 49
Culicoides yukonensis, 49
Spurgia capitigena, 298
Spurgia esulae, 298

Chamaemyidae (aphid flies)
Leucopis spp., 306
Leucopis atratarsis, 310
Leucopis ninae, 310

Chaoboridae (phanton midges), 99

Chironomidae (midges), 74, 99, 147
Ablabesmyia spp., 148
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Acricotopus sp., 149
Axarus (Xenochironomus) scopula, 148
Cardiocladius sp., 149
Chernovskiia amphitrite, 148
Chironomus spp., 107, 148
Chironomus anthracinus, 148
Chironomus decorus, 148
Chironomus plumosus, 148
Cladopelma sp., 148
Cladotanytarsus spp., 148
Cladotanytarsus sp. nr. viridiventris, 148
Conchapelopia telema, 148
Cricotopus spp., 149
Cricotopus bicinctus, 149
Cricotopus curtus, 149
Cricotopus intersectus, 149
Cricotopus politus, 149
Cricotopus slossonae, 149
Cricotopus sylvestris, 149
Cricotopus tremulus, 149
Cricotopus triannulatus, 149
Cricotopus trifasciatus, 149
Cryptochironomus spp., 148
Cryptochironomus digitatus, 148
Cryptochironomus psittacinus (stylifera), 148
Cryptochironomus scimitarus, 148 
Cryptotendipes darbyi, 148
Cyphomella gibbera, 148
Demicryptochironomus sp., 148
Diamesa cf. cinerella, 148
Dicrotendipes nervosus, 148
Endochironomus nigricans, 148
Eukiefferiella sp., 149
Glyptotendipes lobiferus, 148
Glyptotendipes paripes, 148
Harnishia curtilamellata, 148
Micropsectra sp., 148
Micropsectra dives, 148
Micropsectra nigripila, 148
Micropsectra polita, 148
Microtendipes caducus, 148
Microtendipes pedellus, 148
Nanocladius anderseni, 149
Nanocladius crassicornus, 149
Nanocladius spiniplenus, 149
Nilothauma babiyi, 148
Orthocladius sp., 149
Orthocladius carlatus, 149
Orthocladius mallochi, 149
Orthocladius nigritus, 149
Orthocladius obumbratus, 149
Orthocladius rivicola, 149
Parachironomus abortivus, 148
Parachironomus frequens, 148
Paracladopelma spp., 148
Paracladopelma nereis, 148
Paracladopelma winnelli, 148

Parakiefferiella torulata, 149
Paralauterborniella nigrohalterale, 148
Paratanytarsus spp., 148
Paratanytarsus confuses, 148
Paratanytarsus laccophilus, 148
Paratanytarsus sp. nr. dimorphis, 148
Paratanytarsus sp. nr. natvigi, 148
Paratendipes albimanus, 148
Phaenopsectra obediens, 148
Polypedilum spp., 148
Polypedilum aviceps, 148
Polypedilum convictum, 148
Polypedilum digitifer, 148
Polypedilum fallax, 148
Polypedilum illinoense, 148
Polypedilum laetum, 148
Polypedilum obtusum, 148
Polypedilum scalaenum, 148
Potthastia longimana, 148
Procladius bellus, 148
Procladius denticulatus, 148
Procladius freemani, 148
Psectrocladius spp., 149
Psectrocladius flavus, 149
Psectrocladius simulans, 149
Pseudosmittia sp., 149
Rheopelopia sp., 148
Rheosmittia spp., 149
Rheotanytarsus spp., 148
Rheotanytarsus exiguus group, 148
Robackia claviger, 148
Robackia demeijerei, 148
Saetheria tylus, 148
Stempellinella sp., 148
Stenochironomus spp., 148
Stenochironomus hilaris (taeniapennis), 148
Synorthcladius semivierns, 149
Tanytarsus spp., 148
Tanytarsus glabrescens, 148
Tanytarsus guerlus, 148
Thienemanniella xena, 149
Thienemannimyia senata, 148
Tvetenia vitracies, 149

Chloropidae (chloropid flies, grass flies), 74
Meromyza americana, wheat stem maggot, 224
Oscinella frit, European frit fly, 225
Oscinella soror, 225

Culicidae (mosquitoes), 99
Aedes spp., 150
Aedes communis, 47
Aedes dorsalis, 47
Aedes fitchii, 47
Aedes punctor, 47
Aedes vexans, 47, 48
Anopheles spp., 150
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Culex spp., 150
Culex tarsalis, 47, 48
Culiseta spp., 150
Culiseta inornata, 47, 48
Mansonia sp., 150
Wyeomyia spp., 150

Dixidae (dixid midges), 99, 147

Empididae (dance flies), 74

Ephydridae (shore flies), 74

Hippoboscidae (louse flies)
Melophagus ovinus, sheep ked, 61, 62

Lauxaniidae (beach flies, lauxaniid flies), 74

milichiidae (milichiid flies), 74

muscidae (muscid flies), 74
Haematobia irritans, horn fly, 53, 73
Haematobia irritans exigua, buffalo fly, 73
Musca autumnalis, face fly, 53, 73
Musca domestica, house fly, 85
Musca vetustissima, bush fly, 73
Muscina stabulans, false stable fly, 83
Stomoxys calcitrans, stable fly, 53, 73

Mycetophilidae (fungus gnats), 74

oestridae (bot flies, warble flies)
Cuterebra polita, 38 
Gasterophilus haemorrhoidalis, 61
Gasterophilus intestinalis, 61
Gasterophilus nasalis, 61
Hypoderma bovis, 59, 60
Hypoderma lineatum, 59, 60
Oestris ovis, sheep bot fly, 59 

otitidae (picture-winged flies), 74

Psychodidae (moth flies), 74

Sarcophagidae (flesh flies), 74
Blaesoxipha atlanis, 205
Senotainia trilineata, 38

Scathophagidae (dung flies), 74
Scatophaga stercoraria, yellow dung fly, 76

Scatopsidae (minute black scavenger flies), 74

Sciaridae (dark-winged fungus gnats), 74

Sepsidae (black scavenger flies), 74

Simuliidae (black flies, buffalo gnats), 147
Ectemnia taeniatifrons, 150
Metacnephia saskatchewana, 150
Simulium arcticum, northern black fly, 50, 51, 150
Simulium bivittatum, 150
Simulium decorum, 150
Simulium duplex, 150
Simulium euryadminiculum, 150
Simulium griseum, 150
Simulium luggeri, 50, 51, 150
Simulium meridionale, 150
Simulium rugglesi, 150
Simulium tuberosum, 150
Simulium venustum, whitestockinged black fly, 50, 150
Simulium verecundum, 150
Simulium vittatum, striped black fly, 50, 150

Sphaeroceridae (small dung flies), 74

Stratiomyidae (soldier flies), 74, 99

Syrphidae (hover flies), 200, 201, 205, 245, 172

Tabanidae (deer flies, horse flies), 45, 47, 51, 147

Tachinidae (tachinid flies), 74
Athrycia cinerea, 204
Blondeliini sp., 174
Campogaster exigua, 313
Clausicella floridensis, 174
Erynnia tortricis, 174
Eurithia consobrina, 307, 308
Leskiomima tenera, 174
Lixophaga plumbea, 174
Lixophaga variabilis, 174
Myiopharus doryphorae, 174
Myiopharus macellus, 174
Myiopharus neilli, 174
Pseudachaeta sp., 174

Tephritidae (fruit flies)
Gymnocarena diffusa, sunflower receptacle maggot, 

169
Neotephritis finalis, sunflower seed maggot, 163, 170
Strauzia longipennis, sunflower stem maggot, 160, 

162, 165
Terellia ruficauda, 305
Urophora affinis, 300, 301, 302
Urophora cardui, 304
Urophora quadrifasciata, 300, 303
Urophora solstitialis, 304
Urophora stylata, 304

Therevidae (stiletto flies), 74

Tipulidae (crane flies), 99, 147
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ORDER EPHEMEROPTERA (MAYFLIES)

Acanthametropodidae  
(acanthametropodid mayflies)
Analetris eximia, 122, 129

Ameletidae (combmouthed minnow mayflies)
Ameletus oregonensis, 129
Ameletus subnotatus, 129

Ametropodidae (sand minnow mayflies)
Ametropus neavei, 122, 130, 141

Baetidae (small minnow mayflies), 98
Acentrella insignificans, 122, 130
Acentrella parvula, 122, 130
Acentrella turbida, 122, 130
Acerpenna pygmaea, 122, 130
Apobaetis etowah (indeprensus), 122, 131
Apobaetis lakota, 131
Baetis bicaudatus, 131
Baetis brunneicolor, 122, 131
Baetis bundyae, 131
Baetis flavistigra, 131
Baetis hudsonicus, 131
Baetis intercalaris, 131
Baetis tricaudatus, 122, 131
Callibaetis sp., 131
Callibaetis ferrugineus, 122, 131
Callibaetis pallidus, 122, 131
Camelobaetidius warreni, 122, 131
Centroptilum album, 132
Centroptilum bifurcatum, 122, 132
Centroptilum conturbatum, 132
Centroptilum victoriae, 122, 132
Centroptilum walshi, 132
Cloeon dipterum, 132
Diphetor hageni, 132
Fallceon quilleri, 122, 132
Plauditus cestus, 132
Plauditus dubius, 122, 132
Plauditus gloveri, 132
Plauditus punctiventris, 132
Plauditus virilus, 132
Procloeon ingens, 132
Procloeon pennulatum, 122, 132
Procloeon quaesitum, 122, 132
Procloeon rubropictum, 122, 132
Procloeon rufostrigatum, 132
Procloeon simplex, 132
Procloeon viridoculare (irrubrum), 123, 132
Pseudocloeon dardanum, 123, 132
Pseudocloeon propinquum, 123, 132

Baetiscidae (armored mayflies)
Baetisca lacustris, 123, 132
Baetisca laurentia, 132

Caenidae (small square-gill mayflies), 98
Brachycercus harrisella (edmundsi), 123, 133
Caenis amica, 123, 133
Caenis hilaris, 133
Caenis latipennis, 123, 133
Caenis tardata, 123, 133
Caenis youngi, 123, 133
Cercobrachys cree, 123, 133
Susperatus (Brachycercus) prudens, 123, 133

Ephemerellidae (spiny crawler mayflies)
Dannella lita, 133
Dannella simplex, 133
Ephemerella excrucians (inermis), 123, 133
Ephemerella needhami, 133
Eurylophella bicolor, 133
Eurylophella temporalis, 133

Ephemeridae (common burrowing mayflies)
Ephemera simulans, 123, 133
Hexagenia limbata, 123, 133

Heptageniidae (flathead mayflies)
Acanthamola pubescens, 123, 134
Anepeorus rusticus, 134
Ecdyonurus (Nixe) simplicioides, 123, 135
Epeorus longimanus, 134
Heptagenia adaequata (adequata), 123, 134, 135
Heptagenia diabasica, 135
Heptagenia elegantula, 123, 135
Heptagenia flavescens, 123, 135
Heptagenia pulla, 123, 135
Leucrocuta (Heptagenia) hebe, 124, 135
Leucrocuta (Heptagenia) maculipennis, 124, 135
Maccaffertium (Stenonema) terminatum, 124, 137
Macdunnoa spp., 134
Macdunnoa nipawinia, 124, 135
Nixe inconspicua, 135
Nixe lucidipennis, 135
Nixe rusticallis, 135
Raptoheptagenia spp., 134
Raptoheptagenia cruentata, 124, 135, 136
Rhithrogena jefuna, 136
Rhithrogena undulata, 124, 136
Stenacron (Stenonema) interpunctatum, 124, 137
Stenonema femoratum, 137
Stenonema vicarium, 137

Isonychiidae (brush-legged mayflies)
Isonychia campestris, 124, 136, 137

Leptohyphidae (little stout crawler mayflies)
Asioplax edmundsi (edmundsi/corpulenta), 124, 137
Tricorythodes explicatus (minutus), 124, 137

Leptophlebiidae (prong-gilled mayflies)
Choroterpes albiannulata, 124, 137, 138
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Leptophlebia cupida, 124, 137
Leptophlebia nebulosa, 124, 137
Paraleptophlebia adoptiva, 138
Paraleptophlebia debilis, 138
Paraleptophlebia moerens, 138
Paraleptophlebia praepedita, 138
Traverella albertana, 124, 132, 138, 141

metretopodidae (cleft-footed minnow mayflies)
Metretopus borealis, 124, 138, 140
Sipholplecton basale, 124, 138
Sipholplecton interlineatum, 124, 138

oligoneuriidae (brush-legged mayflies)
Lachlania saskatchewanensis, 124, 132, 138, 139, 141

Polymitarcyidae (pale burrowing mayflies)
Ephoron album, 125, 138
Tortopus primus, 138

Pseudironidae (crab walking mayflies)
Pseudiron centralis, 125, 139, 140

Siphlonuridae (primitive minnow mayflies)
Parameletus chelifer, 139
Siphlonurus alternatus, 140

ORDER HEMIPTERA  
(HEmIPTERANS, TRUE BUGS)

Alydidae (broad-headed bugs)
Alydus pluto, 32

Anthocoridae (minute pirate bugs), 246, 249
Orius tristicolour, 250

Aphididae (aphids)
Acyrthosiphon pisum, pea aphid, 245
Aphis chloris, 297
Aphis helianthi, sunflower aphid, 167
Brevicoryne brassicae, cabbage aphid, 185, 194
Diuraphis noxia, Russian wheat aphid, 15, 228, 306, 

309
Hysteroneura setariae, rusty plum aphid, 227
Lipaphis pseudobrassicae, turnip aphid, 185, 194, 195
Macrosiphum avenae, 231
Macrosiphum euphorbiae, potato aphid, 197, 199, 

205
Metopolophium dirhodum, rose grass aphid, 227
Myzus persicae, green peach aphid, 185, 194, 309, 310
Nearctaphis bakeri, clover aphid, 247
Rhopalosiphum maidis, corn leaf aphid, 227, 228, 231
Rhopalosiphum padi, bird cherry-oat aphid, 227
Schizaphis graminum, greenbug, 227
Sipha agropyrella, quackgrass aphid, 227
Sitobion avenae, English grain aphid, 227

Therioaphis maculata, spotted alfalfa aphid, 246, 247
Therioaphis rheimi, sweetclover aphid, 247 
Therioaphis trifolii, yellow clover aphid, 247
Uroleucon spp., 167

Belostomatidae  
(electric light bugs, giant water bugs), 98
Lethoceros americana, 153

Cicadellidae (leafhoppers)
Amplicephalus inimicus, 195
Balclutha sp., 195
Ceratagalia humilis, 195
Diplocolenus configuratus, 195
Endria inimica, painted leafhopper, 228, 229
Euscelis maculipennis, 195
Gyponana sp., 195
Macrosteles quadrilineatus, aster or six-spotted 

leafhopper, 185, 195, 197, 200, 228
Neokolla hieroglyphica, 195
Psammotettix sp., 195
Scaphytopius acutus, 195
Sorhoanus ulheri, 195

Coreidae (squash bugs, leaf-footed bugs)
Chelinidea vittiger, cactus bug, 32

Corixidae (water boatmen), 32, 98, 153, 155

Gerridae (water striders), 32, 99, 154, 155

Gelastocoridae (toad bugs), 153

Hebridae (velvet water bugs), 155

Hydrometridae (marsh treaders), 99, 155

Lygaeidae (chinch bugs, seed bugs), 242
Geocoris bullatus, 249
Geocoris pallens, 249

Mesovelidae (water treaders), 99, 155

Miridae (plant bugs), 242
Adelphocoris lineolatus, alfalfa plant bug, 249, 306, 

309, 313
Adelphocoris rapidus, rapid plant bug, 250
Adelphocoris superbus, superb plant bug, 250, 309, 

313
Deraeocoris spp., 250
Lygus spp., 204, 205, 241
Lygus atritibialis, 248
Lygus borealis, 185, 192, 199, 247, 248, 250
Lygus convexicollis, 248, 249
Lygus elisus, pale legume bug, 185, 192, 199, 247, 248
Lygus hesperus, 248
Lygus keltoni, 185, 192, 199, 248
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Lygus lineolaris, tarnished plant bug, 172, 185, 192, 
194, 197, 199, 228, 247-249

Lygus plagiatus, 248
Lygus potentillae, 248
Lygus robustus, 248
Lygus rubrosignatus, 192, 248
Lygus rufidorsus, 248
Lygus shulli, 248
Lygus solidaginis, 192, 248
Lygus unctuosus, 248
Lygus vanduzeei, 248
Plagiognathus brunneus (medicagus), 250
Trigonotylus coelestialium, green grass bug, 228

Nabidae (damsel bugs), 246, 249
Nabis alternatus, western damsel bug, 205

Nepidae (water scorpions), 99, 155

Notonectidae (backswimmers), 99, 154, 155

Pentatomidae (stink bugs)
Chlorochroa sayi, Say stink bug, 228
Chlorochroa uhleri, 228
Coenus delius, 32
Perillus bioculatus, 174
Perillus circumcinctus, 174
Podisus maculiventris, spined soldier bug, 174

Phymatidae (ambush bugs), 250

Pleidae (pygmy backswimmers), 99, 155

Reduviidae (assassin bugs), 249, 250

Rhyparochromidae (dirt-colored seed bugs)
Uhleriola floralis, 32

Saldidae (shore bugs), 99, 155

Thyreocoridae (black bugs)
Corimelaena nigra, 32

Veliidae (ripple bugs), 99, 155

oRDER HymENoPTERA  
(ANTS, BEES, WASPS)

Andrenidae (miner bees, andrenid bees)

Aphidiidae
Aphidius ervi, 246
Aphidius piivorus, 246
Aphidius smithi, 246
Praon occidentale, 246
Praon pequodorum, 246

Aphelinidae
Aphelinus varipes, 306, 310
Aphelinus near varipes species, 310

Apidae (bumble bees, euglossines, honey bees, 
stingless bees)
Apis mellifera, honey bee, 39, 172, 200, 206, 253
Bombus spp., 172, 200, 253, 172
Bombus ashtoni, Ashton’s bumble bee, 328, 330, 342
Bombus borealis, 200
Bombus rufocinctus, 200
Epeoloides pilosula, Macropis cuckoo bee, 328, 330, 

339, 341, 342
Melissodes spp., 173
Psithyrus spp., 253

Anthophoridae (carpenter bees, cuckoo bees, 
digger bees)
Anthophora furcata, 253
Anthophorini, digger bees, 39

Bethylidae (bethylid wasps) 
Goniozus floridanus, 174

Braconidae (braconid wasps), 74 
Agathis spp., 174
Aphaereta sp., 306, 312
Aphaereta minuta, 312
Bassus arthurellus, 173
Bassus buttricki, 174
Bassus mellitor, 173, 174
Bassus nigripes, 174
Bassus nuperus, 174
Bracon sp., 173
Bracon cephi, 226, 230
Bracon lissogaster, 230
Bracon meromyzae, 225
Chelonus altitudinus, 174
Chelonus phaloniae, 173
Chelonus shoshoneanorum, 173
Coelinidea meromyzae, 225
Dacnusa dryas, 253, 306, 314, 315
Dolichogenidea homoeosomae, 174
Macrocentrus ancylivorus, 173, 174
Microctonus sp., 307
Microctonus aethiopoides, 243, 244
Microctonus aethiops, 307, 313
Microctonus colesi, 243
Microctonus melanopus, 202
Microctonus vittatae, 202
Microplitis mediator, 307, 308
Microplitis plutellae, 203, 204
Nealiolus collaris, 173
Nealiolus curculionis, 173, 174
Nealiolus rufus, 174
Perilitus rutilus, 306, 307, 313
Peristenus spp., 249
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Peristenus adelphocoridis, 306, 313
Peristenus braunae, 205, 313
Peristenus broadbenti, 205
Peristenus carcamoi, 205
Peristenus digoneutis, 306-308, 313
Peristenus nr mellipes, 250
Peristenus rubricollis, 306
Pygostolus falcatus, 307, 313
Rhaconotus cressoni, 173
Townesilitus bicolor, 307, 313
Triaspis aequoris, 174
Urosigalphus femoratus, 174

Cephidae (stem sawflies)
Cephus cinctus, wheat stem sawfly, 226, 230, 306, 308
Cephus pygmaeus, European wheat stem sawfly, 308

Chalcididae (chalcidid wasps) 
Spilochalcis flavopicta, 174

Chrysididae (cuckoo wasps), 40

Colletidae (colletic bees, plasterer bees,  
yellow-faced bees), 39

Crabronidae (cicadakillers, crabronid wasps, 
mud daubers, sand wasps)
Bembix spp., 39
Bicyrtes spp., 39
Cerceris spp., 40
Crabro spp., 39
Gorytes spp., 40
Microbembix spp., 40
Nysson spp., 40
Oxybelus spp., 39
Philanthus spp., 39
Tachysphex spp., 39

Diapriidae (diapriid wasps), 74

Encyrtidae (encyrtid wasps), 74

Eucoilidae (eucoilid wasps), 74
Trybliographa rapae, 202, 306, 312

Eulophidae (eulophid wasps)
Aprostocetus bruchophagi, 251
Baryscapus bruchophagi, 251
Chrysocharis giraulti, 253
Chrysocharis punctifaces, 253
Diglyphus intermedius, 253
Elasmus setioscutellatus, 174
Melittobia sp., 256
Necremnus tidius, 203
Quadrastichus ainsliei, 173
Tetrastichus sp., 256
Tetrastichus incertus, 243

Tetrastichus julis, 221, 307, 309, 310, 315

Eupelmidae (eupelmid wasps)
Eupelmella vesicularis, 251, 252
Eupelmus sp., 173
Eupelmus allynii, 251
Eupelmus amicus, 174
Eupelmus cushmani, 173
Eupelmus cyaniceps, 173

Eurytomidae (jointworms, seed chalcids) 
Bruchophagus spp., 252
Bruchophagus gibbus, clover seed chalcid, 250
Bruchophagus platypertus, trefoil seed chalcid, 250
Bruchophagus roddi, alfalfa seed chalcid, 250, 251
Eurytoma onobrychidis, sainfoin seed chalcid, 251, 252
Eurytoma sp., 174
Eurytoma tylodermatis, 173
Harmolita secale, rye jointworm, 227
Tetramesa tritici, wheat jointworm, 227

Figitidae (figitid wasps), 74
Trybliographa rapae, see under Eucoilidae

Formicidae (ants)
Dolichoderus taschenbergi, 40
Formica bradleyi, 40
Formica lasioides, 40
Formica neoclara, 40
Formica obscuriventris, 40
Formica oreas, 40
Formica podzolica, 40
Lasius neoniger, 40, 41
Myrmica americana, 40
Myrmica brevispinosa, 40
Pogonomyrmex occidentalis, western harvester ant, 40
Tapinoma sessile, 40

Halictidae (halictid bees, sweat bees)
Halictus spp., 173

Ichneumonidae (ichneumon wasps), 74
Banchus flavescens, 204
Bathyplectes anurus, 243, 244, 313
Bathyplectes curculionis, 243, 244, 313
Bathyplectes stenostigna, 243
Collyria catoptron, 308
Collyria coxator (calcitrator), 306, 308
Cremastus epagoges, 174
Cremastus spp., 174
Diadegma insulare, 203, 204
Diadegma openangorum, 174
Diadromous subtilicornis, 203, 204
Glypta prognatha, 173
Glypta sp., 173
Mastrus sp., 173
Parania geniculata, 174
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Parania pulchra, 174
Phygadeuon spp., 312
Phygadeuon trichops, 306, 311
Pristomerus austrinus, 174
Pristomerus pacificus, 174
Scambus canadensis, 174
Scambus tecumseh, 174
Trathala sp., 173
Trichomma maceratum, 174

Megachilidae (leafcutter bees)
Coelioxis sp., 253
Megachile rotundata, alfalfa leafcutter bee,  

200, 242, 253, 255-257
Megachile umatillensis, 254

Melittidae (melittid bees)
Macropis sp., 339, 341

Mutillidae (velvet ants), 40

mymaridae (fairyflies), 74
Anaphes iole, 205
Anaphes pallipes, 173
Polynema sp., 205
Telenomus sp., 205

Platygasteridae (platygastrid wasps)
Euxestonotus error, 307, 309
Platygaster spp., 307
Platygaster eubius, 224
Platygaster hiemalis, 224
Platygaster tuberosula, 307, 309, 315

Pompilidae (spider wasps), 40

Proctotrupidae (proctotrupid wasps), 74
Trichopria sp., 312

Pteromalidae (pteromalid wasps), 74, 99 
Chlorocytus sp., 173, 203
Erixestus winnemana, 174
Eutrichosoma mirabile, 174
Macroglenes penetrans, 230, 231, 307, 309, 310, 315
Mesopolobus sp., 173, 174
Mesopolobus bruchophagi, 251
Mesopolobus morys, 306, 312
Miscogaster hortensis, 253
Neocatolaccus tylodermae, 173
Pattasson luna, 243
Peridesmia discus, 243
Pteromalus microps, 305
Pteromalus sequester (Habrocytus medicaginis), 

251, 252
Pteromalus sp., 173, 174, 203
Pteromalus venustus, 256
Stenomalina gracilis, 306, 312, 315

Tetrastichus bruchophagi, 251
Trichomalopsis sarcophagae, 204
Trichomalus lucidus, 203
Trichomalus perfectus, 306, 312
Trimeromicrus maculatus, 174, 251
Zatropis incertus, 173, 174

Sapygidae (sapygid wasps)
Sapyga spp., 256

Scelionidae (scelionid wasps), 74

Sphecidae (digger wasps, mud daubers,  
sand wasps, sphecid wasps)
Ammophila spp., 39
Eremnophila spp., 39

Tiphiidae (tiphiid wasps), 40

Torymidae (torymid wasps)
Idiomacromerus spp., 251
Liodontomerus longfellowi, 251
Monodontomerus sp., 256
Torymus capillaceus albitarsis, 174
Zaglyptonotus schwarzi, 174

Trichogrammatidae (trichogrammatid wasps)
Trichogramma brassicae, 307, 314
Trichogramma inyoense, 204

Vespidae (hornets, paper wasps, potter wasps, 
yellowjackets)
Dolichovespula spp., 40
Polistes spp., 40
Vespula spp., 40

ORDER LEPIDOPTERA  
(BUTTERFLIES, MOTHS)

Arctiidae (tiger moths)
Estigmene acrea, salt marsh caterpillar, 167

Crambidae (crambid snout moths)
Loxostege sticticalis, beet webworm, 185, 192, 197, 199
Ostrinia nubilalis, European corn borer, 225, 307, 

309, 314

Elachistidae (grass leafminer moths, grass miners)
Ethmia albicostella, 33

Erebidae
Catocala, 325

Gelechiidae (gelechiid moths) 
Gnorimoschema spp., 32
Metzneria paucipunctella, 303
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Geometridae (cankerworms, measuringworms)
Animomyia hardwicki, 336
Aplocera plagiata, 297
Nacophora quernaria, oak beauty, 33

Hesperiidae (skippers)
Amblyscirtes oslari, Oslar’s roadside skipper, 348
Atrytonopsis hianna, 326
Erynnis martialis, mottled duskywing, 328, 332, 343 
Hesperia dacotae, Dakota skipper, 326, 328, 332, 

334, 339, 341-343, 347
Hesperia ottoe, Ottoe skipper, 326, 329, 332, 334, 

341-343, 348
Hesperia pahaska, 326, 348
Hesperia uncas, Uncas skipper, 334, 345
Megathymus streckeri, Strecker’s giant skipper, 329, 

331, 339, 348
Notamblyscirtes simius, Simius roadside skipper 348
Oarisma poweshiek, Poweshiek skipperling, 326, 

329, 332, 334, 339, 341-344, 347
Pyrgus scriptura, small checked skipper, 326, 348

Incurvariidae (fairy moths, incurvarid moths, 
yucca moths)
Prodoxus quinquepunctellus, five-spotted bogus 

yucca moth, 329, 332, 339, 341

Lycaenidae (blues, coppers, gossamer-winged 
butterflies, hairstreaks, harvesters)
Callophrys augustinus, 32
Callophrys eryphon, 32
Euphilotes ancilla, Rocky Mountain dotted blue, 348
Lycaena rubidus, ruddy copper, 32
Plebejus melissa, melissa blue, 32

Noctuidae (cutworms, underwing moths)
Agrotis orthogonia, pale western cutworm, 184, 187, 

196, 197, 219
Autographa californica, alfalfa looper, 185, 192
Calophasia lunula, 297
Copablepharon grandis, pale yellow dune moth, 

328, 332, 336, 341
Copablepharon longipenne, dusky dune moth, 32, 

328, 332, 336, 341
Copablepharon viridisparsa, 32
Coranarta macrostigma, 32
Discestra trifolii, clover cutworm, 185, 192, 197, 199
Euxoa auxiliaris, army cutworm, 220
Euxoa messoria, darksided cutworm, 160, 184, 187
Euxoa ochrogaster, redbacked cutworm, 160, 161, 

184, 187, 196, 197, 219, 220
Euxoa tristicula, early cutworm, 196, 197
Faronta diffusa, wheat head armyworm, 222
Feltia jaculifera, dingy cutworm, 160, 184, 187
Grammia phyllira, 33
Grammia margo, 33
Heliothis ononis, flax bollworm, 197, 199, 204

Mamestra brassicae, 308
Mamestra configurata, bertha armyworm, 185, 192, 

193, 197, 200, 204, 307, 308
Melaporphyria immortua, dark-banded flower gem, 

328, 332
Mythimna (Pseudaletia) unipuncta, armyworm, 192, 

222, 223
Papaipema aweme, Aweme borer moth, 329, 332, 

339, 341, 342
Peridroma saucia, variegated cutworm, 192
Schinia avemensis, gold-edged gem, 32, 33, 329, 

332, 341, 342
Schinia bimatris, white flower moth, 32, 329, 332, 341
Schinia verna, Verna’s flower moth, 327, 329, 332
Stiria rugifrons, 33
Tyria jacobaeae, 297

Notodontidae (notodontid moths, prominents)
Schizura ipomoeae, oak-maple humped caterpillar, 33

Nymphalidae (admirals, anglewings, brush-
footed butterflies, checker-spots, crescent-spots, 
fritillaries, mourningclocks, purples)
Chlosyne lacinia, 167
Danaus plexippus, monarch, 328, 331, 342, 349
Erebia magdalena, magdalena alpine, 333
Euptoieta claudia, variegated fritillary, 197, 198
Limenitis weidemeyerii, Weidemeyer’s admiral, 329, 

331, 333, 339, 342, 348
Neominois ridingsii, Ridings’ satyr, 334, 345, 348
Speyeria edwardsii, Edwards’ fritillary, 326, 342, 

345, 348
Speyeria idalia, Regal fritillary, 326, 329, 331, 342, 

343, 348
Vanessa cardui, thistle caterpillar, painted lady 

butterfly, 166, 167, 192, 305

Oecophoridae (oecophorid moths)
Endrosis sarcitrella, white-shouldered house moth, 

279, 280, 282
Hofmannophila pseudospretella, brown house moth, 

279, 280, 282

Papilionidae (swallowtail butterflies)
Papilio machaon pikei, Pike’s Old World 

swallowtail, 334, 348

Phycitidae
Plodia interpunctella, 267, 283, 284

Plutellidae (diamondback moths)
Plutella xylostella, diamondback moth, 185, 191, 

203, 204

Prodoxidae (yucca moths)
Tegeticula corruptrix, non-pollinating yucca moth, 

329, 339, 341
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Tegeticula yuccasella, yucca moth, 328, 333, 341

Pterolonchidae (lance-wing moths)
Pterolonche inspersa, 300, 303

Pyralidae (grass moths, snout moths), 99 
Homoeosoma electellum, sunflower moth, 160, 163, 

169, 174
Pyralis farinalis, meal moth, 276, 278

Riodinidae (metalmark butterflies)
Apodemia mormo, Mormon metalmark, 326, 328, 

332, 335, 339, 348

Saturniidae (giant silkworm moths, royal moths)
Hemileuca nevadensis, Nevada buck moth, 33

Scythridae (scythrid moths)
Areniscythris brachypterus, 32

Sphingidae  
(hawk moths, hornworms, sphinx moths)
Hemaris gracilis, 33
Hyles euphorbiae, 298
Sphinx drupiferarum, plum sphinx, plum tree, 

sphinx, wild cherry sphinx, 33
Sphinx lucitiosa, 33

Tineidae (clothes moths)
Haplotinea ditella, 279
Nemapogan granella, European grain moth, 278, 

279, 281-283

Tortricidae (tortrix moths) 
Agapeta zoegana, 303
Cochylis arthuri, 168
Cochylis atricapitana, 297
Cochylis hospes, banded sunflower moth, 160, 163, 

167, 168, 173
   Eucosma fandana, 33
   Eucosma fernaldana, 33
Lobesia euphorbiana, 298
Pelochrista medullana, 303
Suleima helianthana, sunflower bud moth, 163, 168

ORDER MEGALOPTERA  
(ALDERFLIES, DoBSoNFLIES, FISHFLIES)

Sialidae (alderflies)
Sialis californica, 155
Sialis cornuta, 155
Sialis hamata, 155 
Sialis velata, 155

oRDER NEURoPTERA  
(ANTIoNS, LACEWINGS, mANTIDFLIES, 
oWLFLIES, SPoNGILLAFLIES)

Chrysopidae (green lacewings), 205, 231, 245
Chrysoperla carnea, common green lacewing, 174 

Hemerobiidae (brown lacewings), 231

Myrmeleontidae (antlions)
Brachynemurus sp., 33
Myrmeleon sp., 33

Sisyridae (spongillaflies), 99, 155

oRDER oDoNATA  
(DAmSELFLIES, DRAGoNFLIES), 152

Aeshnidae (darners), 98
Aeshna interrupta, variable darner, 104
Aeshna tuberculifera, black-tipped darner, 150

Calopterygidae (Agrionidae) (broad-winged 
damselflies), 98
Calopteryx (Agrion) aequabile, 151

Coenagrionidae (narrow-winged damselflies, 
pond damsels), 99
Coenagrion spp., 31
Coenagrion angulatum, prairie bluet, 104
Coenagrion resolutum, taiga bluet, 152
Enallagma spp., 31
Enallagma ebrium, marsh bluet, 104

Corduliidae (emeralds, green-eyed skimmers), 99
Somatochlora ensigera, plains emerald, 326

Gomphidae (clubtails), 99
Gomphus externus, plains clubtail, 326
Ophiogomphus rupinsulensis, rusty snaketail, 151
Ophiogomphus severus, pale snaketail, 31, 151
Stylurus (Gomphus) intricatus, brimstone clubtail, 

31, 151, 326
Stylurus notatus, 343

Lestidae (spread-winged damselflies), 99
Lestes spp., 31

Libellulidae (common skimmers), 99
Sympetrum spp., 31
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ORDER ORTHOPTERA (CRICKETS, 
GRASSHOPPERS, KATYDIDS, LOCUSTS)

Acrididae  
(grasshoppers, short-horned grasshoppers)
Acrolophitus hirtipes, 31
Aeropedellus clavatus, club-horned grasshopper, 221
Amphitornus coloradus, 31
Arphia pseudonietana, 31
Camnula pellucida, clearwinged grasshopper, 167, 

205, 220, 221
Cordillacris occipitalis, 31
Cratypedes neglectus, 31
Hesperotettix spp., 31
Hypochlora alba, greenish-white grasshopper, 329, 

330, 339, 341
Melanoplus angustipennis, 31
Melanoplus differentialis, differential grasshopper, 

167
Melanoplus bivittatus, two-striped grasshopper, 167, 

184, 197, 220, 221
Melanoplus femurrubrum, red-legged grasshop per, 

167
Melanoplus flavidus, 31
Melanoplus gladstoni, 31
Melanoplus packardii, Packard grasshopper, 31, 

220, 221
Melanoplus sanguinipes, migratory grasshopper, 31, 

167, 184, 205, 220, 221
Melanoplus spretus, Rocky Mountain grasshopper, 

327, 341
Orphulella pelidna, 31
Orphulella speciosa, 31
Psoloessa delicatula, 31, 142
Spharagemon bolli, 31
Spharagemon collare, 31
Spharagemon equale, 31
Trachyrhachys kiowa, 31
Trimerotropis agrestis, 31

Tetrigidae (grouse locusts, pygmy grasshoppers, 
pygmy locusts)
Tetrix subulata, 153
Tettigidea lateralis, black-sided grouse locust, 153

Tettigoniidae (katydids, long-horned grasshopper)
Scudderia pistillata, 31

Trigonidiidae
Allonemobius allardi, 31
Allonemobius griseus, gray ground cricket, 31

ORDER PHTHIRAPTERA (LICE), 62

oRDER PLECToPTERA (SToNEFLIES)

Pteronarcyidae (giant stoneflies)
Pteronarcella badia, 141
Pteronarcys californica, 141
Pteronarcys dorsata, 125, 140

Taeniopterygidae (winter stoneflies)
Capnia gracilaria, 141
Capnia vernalis, 125, 141
Isocapnia crinata, 141
Isocapnia missourii, 141
Oemopteryx fosketti, 125, 141
Taeniopteryx nivalis, 141
Utacapnia trava, 141

Nemouridae (spring stoneflies)
Amphinemoura linda, 142
Malenka californica, 142
Nemoura richeri, 142
Podmosta delicatula, 142
Shipsa rotunda, 125, 142
Zapada cinctipes, 142

Leuctridae (rolled-winged stoneflies)
Leuctra ferruginea, 142
Paraleuctra vershina, 142

Chloroperlidae (green stoneflies)
Haploperla (Hastaperla) brevis, 142
Suwalia lineosa, 142

Perlidae (common stoneflies)
Acroneuria abnormis, 125, 142
Acroneuria lycorias, 142
Claassenia sabulosa, 125, 142
Hesperoperla pacifica, 142
Perlesta placida, 142

Perlodidae (perlodid stoneflies)
Isogenoides colubrinus, 125, 143
Isogenoides frontalis, 143
Isoperla bilineata, 125, 143
Isoperla decolorata, 125, 143
Isoperla longiseta, 125, 143
Isoperla marlynia, 143
Isoperla quinquepunctata (patricia), 125, 143
Isoperla transmarina, 125, 143
Skwala parallela, 143

oRDER THySANoPTERA (THRIPS)

Thripidae (common thrips), 202
Aeolothrips fasciatus, 196, 229
Anaphothrips obscurus, grass thrips, 229
Frankliniella occidentalis, western flower thrips, 229
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Frankliniella tritici, flower thrips, 183, 185, 196, 229
Limothrips denticornis, barley thrips, 229
Thrips tabaci, onion thrips, 183, 196
Thrips vulgatissimus, 196

ORDER TRICHOPTERA (CADDISFLIES), 144

Brachycentridae  
(humpless case-maker caddisflies)
Brachycentrus occidentalis, 127, 146

Glossosomatidae (saddle case-maker caddisflies)
Culoptila (Protoptila) cantha, 125, 143
Protoptila tenebrosa, 125, 143

Hydropsychidae (net-spinning caddisflies)
Ceratopsyche alternans (Hydropsyche recurvata), 

126, 144
Ceratopsyche (Hydropsyche) bronta, 126, 144
Ceratopsyche morosa (Hydropsyche bifida), 126, 144
Cheumatopsyche campyla, 126, 145
Cheumatopsyche lasia, 126, 145
Cheumatopsyche speciosa, 126, 145
Hydropsyche guttata, 126, 144
Hydropsyche occidentalis, 126, 144
Hydropsyche placoda, 126, 144

Hydroptilidae (micro-caddisflies), 99
Agraylea multipunctata, 126, 145
Hydroptila ajax, 126, 145
Hydroptila angusta, 126, 145
Hydroptila consimilis, 127, 145
Hydroptila spatulata, 127, 145
Mayatrichia ayama, 127, 145
Neotrichia ersitis, 127, 145
Neotrichia halia, 127, 145

Leptoceridae (long-horn caddisflies), 99
Ceraclea (Athripsodes) annulicornis, 127, 145
Ceraclea (Athripsodes) arielles, 127, 145
Ceraclea tarsipunctata (Athripsodes tarsipunctatus), 

127, 145
Nectopsyche diarina, 127, 146
Nectopsyche exquisita, 127, 146
Nectopsyche gracilis (intervena), 127, 146
Oecetis avara, 127, 146
Oecetis inconspicua, 127, 146
Ylodes (Triaenodes) frontalis, 127, 146

Limnephilidae (northern caddisflies), 99
Anabolia bimaculata, 127, 145
Asynarchus lapponicus (curtis), 127, 145
Onocosmoecus unicolor, 127, 145

molannidae (hood case-maker caddisflies), 99

Phryganeidae (giant case-maker caddisflies), 99
Phryganea cinerea, 127, 145

Polycentropodidae (trumpet-net caddisflies,  
tube-making caddisflies), 99
Neureclipsis bimaculata, 126, 144
Neureclipsis crepuscularis, 126, 144

Psychomyiidae (trumpet-net caddisflies,  
tube-making caddisflies), 99
Psychomyia flavida, 126, 144
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Agavaceae
Yucca glauca, soapweed or Great Plains yucca,  

339, 344
 
Amaranthaceae (pigweeds)
Amaranthus spp., pigweed, 165

Asclepiadaceae
Asclepias spp., 349

Asteraceae (sunflowers)
Achillia millefolium, common yarrow, 249
Actinomerus sp., 170
Ambrosia spp., bursage or ragweed, 249
Ambrosia artemisifolia, ragweed, 165, 248
Ambrosia trifida, giant ragweed, 165 
Antennaria, pussytoes, 327
Arctium spp., burdock, 166
Artemisia sp.. sagebrush or wormwood, 247, 249 
Artemesia canadensis, 248
Artemesia ludoviciana, white sage, 339
Aster, aster, 247
Balsamorhiza sp., balsamroot, 170
Brickellia oblongifolia, narrowleaf brickellbush, 249
Carduus spp., plumeless thistle, 166, 301
Carduus acanthoides, spiny plumeless thistle, 301, 

304, 314
Carduus nutans, nodding plumeless thistle, 301, 

304, 314
Carthamus tinctorius, safflower, 183
Centaurea diffusa, diffuse knapweed, 294, 302
Centaurea repens, Russian knapweed, 165
Centaurea stoebe ssp. micranthos, spotted 

knapweed, 294, 301, 302
Chrysothamnus sp., rabbitbrush, 170
Cirsium spp., thistle, 166, 301, 304, 305 
Cirsium arvense, Canada thistle, 105, 168, 301, 304, 

305
Cirsium flodmanii, Flodman’s thistle, 305
Cirsium palustre, 304
Cirsium undulatum, wavyleaf thistle, 305
Cirsium vulgare, 304
Coreopsis tinctoria, golden tickseed or plains 

coreopsis, 174
Dahlia sp., dahlia, 170 
Encelia spp., brittlebush, 170
Eriophyllum lanatum, woolly sunflower, 170
Gaillardia pulchella, Indian blanket, 174
Helianthella uniflora, oneflower helianthella, 170
Helianthus spp., 166, 168, 169, 171, 173, 174
Helianthus annuus, annual sunflower, 159, 162, 174
Helianthus anomalus, 162
Helianthus argophyllus, 162
Helianthus ciliaris, 162
Helianthus debilis, 162

Helianthus deserticola, 162
Helianthus floridanus, 162
Helianthus giganteus, 162
Helianthus gracilentus, 162
Helianthus grosseserratus, 162
Helianthus hirsutus, 162
Helianthus maximiliani, 162
Helianthus niveus, 162
Helianthus nuttallii, 162
Helianthus occidentalis, 162
Helianthus paradoxus, 162
Helianthus pauciflorus, 162
Helianthus petiolaris, 162
Helianthus praecox, 162
Helianthus tuberosus, 162
Heliopsis helianthoides, heliopsis sunflower or 

oxeye, 171
Hemizonia luzulaefolia, 249
Lygodesmia juncea, skeletonweed, 27
Madia spp., tarweed, 249
Onopordum spp., cotton thistle, 301
Senecio (Packera) aureus, golden ragwort, 165
Silphium perfoliatum, cupleaf or squarestem 

rosinweed, 172
Silphium terebinthaceum, prairie rosinweed, 172
Solidago spp., goldenrod, 247-249
Sonchus arvensis, perennial sowthistle, 165, 297
Veronia interior, ironweed, 171
Wyethia spp., mule-ears, 170
Xanthium strumarium, cocklebur, 165

Boraginaceae (borages)
Cynoglossum officinale, houndstongue, 294, 295, 299 

Brassicacae (mustards)
Brassica juncea, brown mustard, oriental mustard, 

182, 186, 187, 191
Brassica napus, canola, 167, 181, 182, 186, 191, 

199, 200, 250, 308 
Brassica rapa, rape mustard, 181, 182, 186, 191, 

199, 200, 250
Camelina sativa, camelina, 183
Descurainia pinnata, tansy mustard, 231
Descurainia sophia, flixweed, 190, 191
Lepidium draba, hoary cress, 190 
Sinapis alba, yellow mustard, 182, 186, 187, 191, 

192 
Sinapis arvensis, wild mustard, 190

Cactaceae (cactus)
Opuntia spp., pricklypear, 32

Caprifoliaceae (honeysuckles)
Symphoricarpos occidentalis, western snowberry or 

wolfberry, 249

Species Index for Plants



368 K. D. Floate

Chenopodiaceae (goosefoots)
Chenopodium album, lamb’s quarters or white 

goosefoot, 165
Kochia scoparia, kochia, 165

Clusiaceae
Hypericum perforatum, St. John’s wort, 294, 295 

Cyperaceae (sedges)
Carex spp., sedges, 105
Carex atherodes, awned or wheat sedge, 94
Schoenoplectus acutus, hardstem bulrush, 94

Ericaceae (heaths)
Arctostaphylos spp., bearberry or manzanita, 32

Euphorbiaceae (spurges)
Euphorbia cyparissias, cypress spurge, 300
Euphorbia esula, leafy spurge, 294, 298, 300, 338, 

342 

Fabaceae (Leguminosae)
Astragalus cicer, cicer milkvetch, 241
Caragana arborescens, caragana, 189
Cassia spp., cassia, 172
Coronilla varia, crownvetch, 241
Glycine max, soybean, 167
Lotus corniculatus, birdsfoot trefoil, 241
Medicago spp., alfalfa, 241, 308
Medicago lupulina, black medic, 243
Medicago sativa, alfalfa, 172, 243
Melilotus spp., sweetclover, 241 
Melilotus alba, white sweetclover, 243
Melilotus officinalis, yellow sweetclover, 243
Onobrychis viciifolia, sainfoin, 241
Pisum sativum, sugar snap pea or garden pea, 191
Psoralea (Psoralidium) lanceolata, lemon or dune 

scurfpea, 27, 30, 32
Trifolium hybridum, alsike clover, 241, 243
Trifolium incarnatum, crimson clover, 243
Trifolium pratense, red clover, 165, 241, 243
Trifolium repens, white clover, 241, 243

Haloragaceae (water milfoils)
Myriophyllum sibiricum, watermilfoil, 107

Linaceae (flax)
Linum usitatissimum, flax, 183

Plantaginaceae (plantains)
Linaria dalmatica, dalmatian toadflax, 294, 296, 299
Linaria vulgaris, yellow toadflax, 296, 305

Poaceae (grasses)
Agropyron spp., wheatgrass, 224
Agropyron cristatum, crested wheatgrass, 6, 342
Ammophila arenaria, European beachgrass, 40

Avena sativa, common or wild oats, 217
Bromus spp., brome, 224
Bromus inermis, smooth bromegrass, 16, 342
Calamovilfa longifolia, sand grass or prairie 

sandreed, 27
Elymus spp., wildrye, 224
Festuca campestris, rough fescue grass, 12
Festuca hallii, plains rough fescue, 16
Hordeum jubatum, foxtail barley, 105
Hordeum vulgare, barley or cereal barley, 217, 229
Oryzopsis (Achnatherum) hymenoides, Indian 

ricegrass, 27
Phalaris arundinacea, reed canarygrass, 105
Phleum pratense, timothy, 17, 222, 224
Poa palustris, fowl bluegrass, 94
Poa pratensis, Kentucky bluegrass, 16
Secale cereale, cereal rye or rye, 217, 229
Triticum aestivum, bread wheat or wheat, 217, 229
Triticum turgidum var. durum, durum wheat, 217
Zea mays, corn, 229 

Polygonaceae (knotweeds)
Eriogonum niveum, snow buckwheat, 339
Eriogonum pauciflorum, few-flower wild buckwheat, 

339
Rumex venosus, veiny dock, 27, 30, 32

Potamogetonaceae (pondweeds)
Stuckenia pectinata, sago pondweed, 107

Primulaceae (primroses)
Lysimachia spp., loosestrife or yellow loosestrife, 

339
Oenethera pallida, evening primrose, 254 

Rosaceae (roses)
Crataegus spp., hawthorns, 247
Cydonia spp., cydonia, 247
Malus spp., apples, 247
Potentilla fruticosa, shrubby cinquefoil, 248, 249
Prunus virginiana, chokecherry, 37

Salicaceae (willows)
Populus tremuloides, trembling or aspen poplar, 14

Solanaceae (nightshades)
Solanum tuberosum, Irish potato, 311

Typhaceae
Typha latifolia, broadleaf cattail, 94
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A
alfalfa leafcutting bee, 200, 254-257 

parasites and pathogens of, 256
antelope, pronghorn, 18, 60
animal unit, definition, 46

B
biological control, biocontrol 

agents released against weeds, 293-305 
agents released against insects, 305-314 
ecological impact, 314-315 
rationale, 292 
selection of agents and approval process, 292-293

birds, 47, 47 
as food for insects, 150  
grebes, 101 
lesser prairie-chicken, 18 
lesser scaup, 101 
magpies, 61 
red grouse, 18 
red-winged blackbird, 101 
yellow-headed blackbird, 101 
Sprague’s pipit, 17

bison, 2, 11, 12, 14, 29, 60, 63, 85, 336, 338, 339, 341
black flies, 50-51
bot flies, 59-61

C
Canadian Grain Act, 269
Canadian Pacific Railway (CPR), 2, 3, 4, 6
cattle grub, 59-61, 82
chem-fallow, 9
climate change, 339
conservation, 324-336
Committee on the Status of Endangered Wildlife in 

Canada (COSEWIC), 17, 32, 324, 325, 327, 
328, 335, 339, 340, 343, 347, 348

crested wheat grass, 6, 14-16, 235, 342
crustaceans, 98, 101

D
deer flies (see tabanid flies)
development, effects on grasslands, 4, 5, 6, 15, 16, 

17, 103
disease or causative agents 

of insects, 
 Bacillus thuringiensis, 338 
 chalkbrood fungus, 256, 257 
 Pandora neoaphidis, 246 
of plants, 
 charcoal stem rot, 165 
 Phoma black stem, 164 
 sooty molds, 167 
 spring black stem, 253 
 yellow aster, 195, 200, 228, 229

drought, 2, 6, 9, 14, 17, 27, 41, 106
dung, cattle 

as insect habitat (see chapter 3) 
effect on pasture productivity, 73

E
earthworms, 71, 79, 104, 344, 147
elevators (see grain storage)
endangered species 

notes on prairie butterflies, 347-349 
of global concern, 343 
specific threats to, 339-343 
legislation, 
 in Alberta, 333 
 in British Columbia, 333-334 
 in Canada, 324-332 
 in Manitoba, 334 
 in Saskatchewan, 334-336

F
face fly, 53, 54, 55, 73, 80, 85 
farming, 6-9 

crop rotation, 9, 10, 160, 239, 305 
cropping practices, 7-9 
dryland farming, 4  
strip farming, 9

feedlots, 12-13, 53, 72
fire, 12, 29, 334 

interaction with bison, 11 
role in maintaining grassland, 14, 336, 338, 
340, 341 
threat to endangered species, 341

fish, 101, 327, 334 
brook stickleback, 108 
fathead minnow, 108 
rainbow trout, 108

forage production (see chapter 10)
frogs 

leopard frog, 107, 108 
wood frog, 107, 108 
gray tree frog, 108

G
Gardiner Dam, 5, 121
gastropod, 98, 101, 102, 104, 106
grain 

annual production in Canada, 269 
ecosystem of bulk grain, 268 
production by province, 219 
storage structures, 270, 272-274

Grasslands National Park, 335, 336
grazing by cattle (and see ranching), 9, 15, 16, 45, 

46, 103-104 
effect on wetlands, 103 
overgrazing, 12, 292

Subject Index
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grazing by invertebrates, 102

H
Hind, Henry Youle, 2, 4
herbicides (see pesticides) 
homesteading, 4, 5, 6
Homestead Act, 6
honey bee, 172, 173, 200, 206, 253-256
Hooper, Ron, 337
horn fly, 53, 55-56, 73, 78, 80, 85
horse flies  (see tabanid flies)
Hudson’s Bay Company, 2, 3

I
immigration, 2, 3
insecticides (see pesticides) 
invasive species (also see crested wheat grass), 16 

biological control of, see chapter 12 
factors contributing to, 17 
in cereal crops, see chapter 9 
in legume forage crops, chapter 10 
in oilseed crops, see chapter 8   
of wetlands, 105 
on livestock, 60

irrigation 
for crop production, 5, 8, 13, 18 
as insect breeding sites, 47, 48, 49, 63

L
Lake Diefenbaker, 5, 121

M
Macoun, John, 2, 3
Manitoba dragonfly survey, 335
mites, 30, 61, 62, 71, 75, 77, 79, 242, 256 

as pests of cereals, 229-230 
associated with stored grain, 284-287 
phoretic on dung insects, 83-84

N
National General Status Working Group (NGSWG), 

324
nematodes 

in cattle dung, 71, 77, 82, 83 
Stephanofilaria stilesi, 56 
Thelazia eyeworms, 55

NatureServe Canada, 325, 336, 348
Noble, Charles, 9
Northern Pacific Railroad, 2
North West Company, 2
North West Mounted Police, 2, 4

O
Oligochaetes (see earthworms)
Ord’s kangaroo rat, 17, 18, 29, 30, 38

P
Palliser, John, 2, 3, 4 

Palliser Triangle, 2
parasites of insects, 77, 285 

of flies, 38 
of rodents, 38 
of wasps and bees, 38, 40, 79, 341

parasites of livestock, 82 
blood-feeding flies, 47-56 
endoparasites, 59-61 
field ectoparasites, 56-59 
host ectoparasites, 61-63

pastures, types of, 7, 46, 240, 292
pesticides, 106-108, 338 

as threats to endangered species, 340, 342, 345 
effects on aquatic insects, 128 
herbicides, 9, 14, 199, 293, 294 
insecticides, 160, 195, 206, 244, 246, 257, 309, 
312 
residues in cattle dung, 82-83

phoresy, 83-84
pocket gophers, 29
pollination, 172-173, 200-202, 206, 240, 242, 253-

255
Poweshiek skipperling, 343, 344
Prairie Farm Rehabilitation Administration (PFRA), 

14, 16

R
ranching, 4, 11-13
Rupert’s Land, 2, 6

S
sand dunes, 338, 341 (and see chapter 2)
Species at Risk Act (SARA), 19, 325, 327, 349
settlement, history of, 2-4
sheep ked, 61, 62, 63
snail (see gastropod)
snakes 

bullsnake, 17 
prairie rattlesnake, 17

soil 
compaction, 17, 102, 103, 241 
erosion, 7, 9, 12, 25, 29, 93, 104, 239, 241, 338

soil zones 
black soil zone, 10, 11 
brown soil zone, 9-10 
dark brown soil zone, 10 
gray and dark gray soil zones, 10, 11

spotted salamander, 108
squirrel, thirteen-lined ground, 29
stable flies, 53, 54, 56, 73, 80, 83, 85
stocking rates for cattle, 12, 13, 46, 79
stored-product insects, 274 

in on-farm storage, 275-277 
in railcars and elevators, 277, 282 
in processing facilities, 282-284  
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Suffield, Canadian Forces Base (CFB), 5-6, 15, 17, 
26, 29

summerfallow, 6, 7, 8, 9, 10, 11
symbiotic bacteria, 63, 76, 244

T
tabinid flies, 51-53 
ticks, 30, 56-59, 82

V
viruses 

of vertebrates, 
 West Nile virus, 48 
 bluetongue, 49-50 
 epizootic haemorrhagic disease, 49-50 
 vesicular stomatitis, 49-50 
of plants, 
 barley yellow dwarf virus, 228, 229 
 barley yellow streak mosaic virus, 230 
 soybean dwarf virus, 247 
 verticillium wilt, 245 
 wheat striate mosaic virus, 229

W
warble fly, see cattle grub
weeds (see invasive species)
wetlands, 5 (and see chapter 5)




