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PRESENTACION ,

EE

El presente documento contiene una recopilacién de claves taxonémicas relacionadas al
reconocimiento de las formas inmaduras de algunas familias de insectos de importancia
econdmica, correspondientes a los 6rdenes lepidoptera, coledptera, diptera, neuréptera, entre
otros; que en forma oportuna y apropiada han sido tomadas de varias fuentes literarias con
fines estrictamente didactico, con la esperanza de que sirvan como instrumentos de consulta
para los participantes de este quinto curso-taller organizado por la Seccion de Entomologia de
la EET-Pichilingue en concordancia con el Dr. Wills Flowers, profesor de la Florida A&M
University de los Estados Unidos de Norte América.

Indudablemente, este curso-taller sera la respuesta a la necesidad sentida de contar
con una fuente de informacién confiable y bien organizada para la identificaciéon taxonémica de
algunos insectos, en especial, cuando se trata de reconocer larvas que causan dafios
econémicos a los cultivos, las mismas que por su condicion de vida, pasan por grandes
modificaciones en cuanto a formas, tamafios, colores, habitos y alimentacion; a veces, sin la
percepciéon de d:stmguur sus partes principales como la regién de la cabeza, térax y el
abdomen. Por todo esto, se ha preparado este curso, dando la facilidad al participante para
que maneje las claves y descripciones de los caracteres taxonémicos, ilustrados y descritos en
el idioma inglés y espaiiol.

Una vez mas, la Seccion de Entomologia de la EET-Pichilingue del INIAP, hace un
reconocimiento especial al distinguido Dr. Wills Flowers, por su valiosa contribucion cientifica,
impartiendo sus conocimientos a mas de un centenar de profesionales ecuatorianos en estos
cinco cursos-talleres dictados en esta Unidad; y al apoyo participativo de las diferentes
instituciones nacionales representadas por privilegiados colegas de las provincias del Guayas,
Los Rios, Manabi, Esmeraldas, Pichincha, Cotopaxi, Azuay, El Oro y Galapagos, que cada dia
se estan capacitando para mejorar los diversos sistemas de produccion agricola sostenible,
especiaimente en lo relacionado al manejo integrado de plagas en los cultivos importantes de
su entorno.

A todos ustedes muchas gracias por su colaboracion y les deseo los mejores éxitos en

este curso ofrecido.

P o

4
Ing. Radl Quiije Pinargote

Responsable Seccién Entomologia

%
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Clave a los 6rdenes de insectos inmaduros y otros artropodos
traducido de Hill, Stehr & Enns .

Atajos: vayan a los niimeros si ¢l siguiente es la verdad.

0-3 pares de patas Segmentadas........cccooiiiiiiiiii i 1
4 pares 0 mas de patas SEZMENTAAAS ........cueiriiiiiiiiiiii e 76
Insectos ectoparasitos en mamiferos, aves, 0 @bejas .........ccovviveiriiiiiiiiiiinen 11
Larvas de insectos holometébolos (y algunos Hemiptera) con: o
Patas toracicas con 2 SEEMENLOS O MAS ..ecuvrvverreeierrieieiiesiiniiemiriere e esessessesresiasseensees 17
Patas tordcicas ausentes 0 CON Y Par PEQUETIO .......eevvreiiieiiiriiiiinicinie st 36
Ninfas y insectos adultos sin alas 0 con alas COItas.........ocoiviiiiinniiniin 54
Artropoda afuera de INSECTa.......oiiviiiiiiiiicic s 76
Araflas 77
1. Patas toracicas: 0-3 PATES.....ccciiirieirire et 2
I Patas toracicas: 4 Pares 0 MAS....c.cceiriererineniiiiiei s 76
2(1). Patas tordcicas: presentes en 2 segmentos 0 mds, generalmente con segmentos obvios
3
2’ Patas toracicas: ausentes 0 1 par pequefio ........ccccocciniiiiiiiii e 36
3(2) ADLenas: COM TAMA ..overveueiiiiieriieereiieeeiest ettt s st asn s ens PAUROPODA
3 AnNtenas: SiN IAmMa 0 AUSENTE.......ccierierieeeereerieerieieestesere st ettt ess s sassbesbessesbeessesnssaeebeeaseans 4

4(3) Cabeza: a menudo evidente ‘
Segmentacion del cuerpo: generalmente evidente
Abdomen: se distingue
Patas: presente o ausente
Antenas: presente o ausente
Tamafio: muy pequefio @ grande .........coevceireiiriiiiiniencic e 5
4 Cabeza: no evidente, reducida a un capitulum (Fig. 3,2, 3.3)
Segmentacién del cuerpo: no evidente
Abdomen: parte de un cuerpo compacto y oval
Patas: 3 pares
Antenas: ausentes :
Tamafio: diminuto........ccocveveevviniineciierrenieecae (larvas de primer instar) ACARINA

5(4) Patas segmentadas: en segmentos 1, 2, 3 tras de la cabeza.........cccccvrvecinriesiicicnisienennnns 6
5 Patas segmentadas: en segmentos 2, 3, 4, tras de la cabeza; primer segmento sin patas, .

modificado con un collum.(Fig. 3.4) (larvas de primer instar de m11p1és) DIPLOPODA
6(5) Antenas: ausentes

Patas delanteras: no para andar; funcionan como antenas -

Abdomen: pares de styli en el envés de los 3 primeros segmentos

Tamaifio: menos de 2 mm.(Fig. 3.5) coovivieiniireeececee e, PROTURA
6’ Antenas: 1 par, aunque a veces muy reducidas

Patas delanteras: para andar o agarrar, a veces reducidas

Abdomen: styli ausentes, o en otros que los primeros 3 segmentos

Tamafio: a menudo MAS QUE 2 MM ...ccevviiiriiiiereceetceee ettt sr e srens e se s se e ens 7
7(6) Abdomen: con un tubo ventral (collophore)(Fig. 3.6) en segmento 1, a menudo con una .

apéndice bifurcada (furcula) para brincar en segmento 4 o 5 (Fig. 3.8); 6 segmentos

............................................................................................................... COLLEMBOLA
7’ Abdomen: collophore y furcula ausentes; mas que 6 SEZMENLOS........c.ceveeereeeerernrinnnes 8
8(7) Abdomen: 2 0 més segmentos con estiletes ventral (Fig. 3.9); apéndices terminales
presentes '

& Abdomen: estiletes ventral ausentes: apéndices terminales presentes o ausentes............ 11
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9(8)

9’

Figure 3.4

Figure 3.7

Figure 3.5

Figure 3.8

Abdomen: 2 apéndices terminales (cerci) que puede aparecer a pinzas (Fig. 3.10) o ........
filamentosas (Fig. 3.11); estiletes ventral en segmentos 1-7 o 2-7
Tarsos: 1 segmento
Ojos compuestos: ausentes
Cuerpo: sin escamas 0 manchas, blanco ...........cccveeevvcnrnininioeeceeeseeenne DIPLURA
Abdomen: 3 apéndices terminales (cerci y filamento caudal); estiletes ventral en .............
segmentos 2-9 o 7-9, 08,9
Tarsos: 2 a 4 segmentos
Ojos compuestos: presentes
Cuerpo: con escamas, muchas veces CoOn Manchas............oeuveevveeeeieisrieereseeeenereenene 10

10(9) Cuerpo: algo cilindrico

10°

Térax: arqueado

Ojos compuestos: grandes, generalmente tocando

Estiletes abdominales: en segmentos 2-9 (Fig. 3.12)................. ARCHAEOGNATHA
Cuerpo: algo aplastado :

Térax: recto

Ojos compuestos: pequefios o ausentes

Estiletes abdominales: variable (Fig. 3.13) ....cccoooviiivivreerceeeee e THYSANURA

LS

R

Figure 3.9 Figure 3.10 Figure 3,11 Figure 3.12 Figure 3.13
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11(8) Habitat: ectoparasitos en aves, mamiferos, o abejas, generalmente encontrado ep el
huésped. i

Cuerpo: fuertemente dplastado dorsalmente o lateralmente T OUORUOUOSUTURIOTTN SUOPOINS 12
11 Habitat: no son paréasitos ‘

Cuerpo: generalmente n0 aplastado ........oooiviriiieninini 16
12(11) Tarsos: 5 segmentos '

Antenas: cortas, generalmente eSCONAIdas ........ovueiivieiiriiniininini 13
12> Tarsos: 1-4 segmentos . -

AnNtenas: variables ..o v 14

13(12) Cuerpo: aplastado lateralmente

Patas: extendidas hacia abajo

Comportamiento: generalmente brincando (pulgas)...... (Fig. 3.14) SIPHONAPTERA
13> Cuerpo: aplastado dorsalmente :

Patas: extendidas hacia al lado

Comportamiento: no brincan .........ccceccevvveeicieiennnns (Fig. 3.15) unos pocos DIPTERA
14(12*)Tarsos: 1 segmento

Antenas: mas cortas que 1a cabeza ........ccocovvvveiiiiiiiiii (piojos) 15
14> Tarsos: 3 segmentos

Antenas: mas largas que la cabeza (Fig. 3:16, 3:16a) ....c.ccccoveieinninninnene. HEMIPTERA

15(14) Cabeza: igual o mas ancha que el protdrax

Aparato bucal: mandibulas

Habitat: parasiticos en aves (2 ufias) o mamiferos (1 ufia)(Fig. 3:17) MALLOPHAGA
15>  Cabeza: mas ancha que el protérax

Aparato bucal: chupador

Habitat: parasiticos en mamiferos (1 ufia grande)(Fig. 3:18) .....ccocveneeene. ANOPLURA
16(11°)Ojos compuestos: ausentes

Estuches: ausentes

Tarsos: 1 segmento o ausente

Stemmata (ojos sencillos): a menudo presentes ............c.cue..e. larvas holometibolas 17
16’ Ojos compuestos: generalmente presentes, raramente reducidos o ausentes

Estuches: a menudo presentes, especialmente en larvas maduras

Tarsos: generalmente 2—5 segmentos (1 segmento en Ephemeroptera, ausentes en ........

Thysanoptera

Stemmata (0jos sencillos): QUSENLES .........cciviriiiiiiiniiniir e

............................................... larvas hemimetabolas y adultos sin alas INSECTA.. 54
17(16) Aparato bucal: para masticar; mandibulas y palpos maxilarios o labiales presentes (en ...

algunos, los mandibulas son largas y modificadas para chupar, Fig. 3:19; o si son estiletes,

son insectos acuaticos en esponjas de agua dulce (Fig. 3:20) ' :

Habitat: variable

Figure 3.14 Figure 3.15 Figure 3.16 Figure 3.16a
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17 Aparato bucal: para chupar, con estiletes saliendo del trasero de la cabeza (Fig.é 3:21), ...
palpos en el maxila y labio ausentes ‘

Habitat: en plantas...........ccccoeviennnnn. (larvas de Coccoidea con patas) HOMOPTERA
18(17) Abdomen: con 2 0 més pares de seudopatas blandas las cuales pueden llevar crochets ...
(ZANCNOS) 0 110 c1viiiiiiiiieiieie ettt ettt s e st e e te b s n e st cae s 19

18°  Abdomen: sin seudopata, o con un par terminal que lleva 1-3 ganchos; algunas larvas de
Coleoptera tienen crochetes o espinas pero sin seudopatas o con tubérculos muy débiles
: v (Figsa3:22,23)23

...................................................................................................................

Abdomen: crochets en segmentoS 2y 7 ..coecvveverrreerennenn. (Dalceridae) LEPIDOPTERA
19 Cuerpo: variable, sin tubérculos como jalea
Abdomen: segmentos 2 ¥ 7 SIN CTOCHETS .....covivuiiiiiiiiiiciecer et seee e 20

20(19”)Propatas: generalmente 2-5 pares en segmentos abdominales 3—6 y 10; si propatas ........
presentes también en 2 y 7, entonces esos segmentos sin crochets ‘
Crochets: en filas o circulos, generalmente con ganchos, a veces como espinas
Cabeza: area adfrontal presente (Fig. 3:25).....ccceeuenee. la mayoria de LEPIDOPTERA
20 Propatas: 6 pares o mas
Crochets: ausentes, aunque propatas deben tener 1 o mas ufias

Cabeza: drea adfrontal QUSENLE ......cc.cccverieiiiiieiiniesr et 21
21(20) Cuerpo: con 4 filas dobles de setas grandes, alargadas, ovaladas (Fig. 3:26)

Tamaiio: hasta S mm........ccccoeevvennenen. (unos pocos Micropterygidae) LEPIDOPTERA
21’ Cuerpo: sin filas de setas grandes alargadas, u ovaladas

Tamaifio: generalmente MAS qUE S MIM.....cooieeeiiveirieeeeeene et 22

‘ﬁ 1
t
- .
" r
iy
l/x J‘: ‘
.l p f- —
e
dorsal ventral ventral . :
Figure 3.19 Figure 3.20
Figure 3.17

adfrontal
area

stemmata

antenna

ventral 3
Figure 3.21 Figure 3.23 Figure 3.25
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22(21°)Stemmata: 7 pares o mds; muchas veces, hasta 30 pares
Propatas: presentes en segmento abdominal 1; a menudo 8 pares
Abdomen: segmentos sin anillos secundarios; segmentos con espinas
Segmento terminal: frecuentemente expandido en un disco suctorial (Fig. 3: 27 e,
.................................................................................................................. MECOPTERA
22’ Stemmata: | par '
Propatas: ausente en segmento 1; generalmente 7 o 8 pares (6—10 pares posibles)
Abdomen: con anillos secundarios; raramente con espinas

Segmento terminal: disco ausente (Fig. 3:28)......cccccovvenns alguos HYMENOPTERA
23(18’)Cabeza: hipognata (Fig. 3:29) .cc.oivririreicnicc e 24
237 Cabeza: prognata (Fig. 3:30) oottt 28

24(23) Forma del cuerpo: como un baboso

Stemmata laterales: generalmente 6, en un semicirculo (Fig. 3:25)

Areas adfrontales: presentes (como en Fig. 3:25)

Antenas: saliendo de una area triangular o en forma de U adyacente al base de los .......

Mandibulas. ... unos pocos LEPIDOPTERA
24> Forma del cuerpo: variable pero no como babosos

Stemmata laterales: 0—6 pares, no en un semicirculo

Areas adfrontales: ausentes .

Antenas: saliendo del craneo; si adyacente al base del mandibulo, sale de una area
CITCUIAT 1ottt ettt s s e s et e e e b e b ese e se s e ssess e seensnnnasaseenes

Figure 3.28 Figure 3.20 Figure 3.30

adfrontal
area

stemmata

antenna

Z ’ hook
Figure 3.25 Figure 3.31 Figure 3.32 Figure 3.33
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25(24°)Patas toracicas: patas delanteras cortas, dirigidas hacia abajo; otras patas mas grandes, ..
dirigidas hacia el lado (Fig. 3:31)
Stemmata: con 3 pares o ningunas ' .
Branquias: ausentes ............coecoveeciiiiiiiiicneer e unos pcos MECOPTERA

25" Patas toracicas: 3 pares semejantes en forma
Stemmata: hasta 6 pares
Branquias: presentes 0 QUSENTES........ccuiuiiiiiienirieiae ettt 26

26(25’)Segmento terminal: generalmente con 1 par de propatas con 1-3 ufias .

Tarsos: 1 ufia

Cuerpo: a menudo con branquias, frecuentemente en una caseta

Habitat: acuaticos, unos poco en areas terrestres mojadas (Fig. 3:32, 33) ..o

.............................................................................................................. TRICHOPTERA
26>  Segmento terminal: sin propatas con ufias :

Tarses: 1, 2, o 0 ufias

Cuerpo: raramente con branquias o encerrado en una casita

Habitat: terreStre 0 ACUATICO ..vovirvereiierrieriereeireee sttt sbe bbb 27
27(26’)Stemmata: 1 par

Palpos labiales: 3 segmentos (a veces 2)

Patas toracicas: sin codos

Spiraculos tordcicas: en protérax y mesotdrax

Cuerpo: alargado, nunca bien escleritizado

Habitat: nunca acudtico (Figs. 3:34-36) ......ccccvvvrevrirecnnnne algunos HYMENOPTERA
27>  Stemmata: 2—6 pares (unos pocos tienen 1 o 0 pares)

Palpos labiales: 1 o 2 segmentos

Patas toracicas: generalmente con codos entre los segmentos

Spiraculos toracicas: en protérax o en mesotdrax (excepto en formas acuaticos)

Cuerpo: doblado en forma de C o U, a veces bien escleritizado

Habitat: terrestre 0 aCUAtiCO ......cooeevrervreeieriieeienie e algunos COLEOPTERA
28(23’)Cuerpo: con 4 filas dobles de setas grandes, alargadas, ovaladas (Fig. 3:26)

Tamaiio: hasta S mm.......cccceevevireenens (unos pocos Micropterygidae) LEPIDOPTERA
28’  Cuerpo: sin filas de setas grandes alargadas, u ovaladas

Tamafio: generalmente mMAS QUE 5 MIM...c.uiciveririiriierciieiiieecie e creeseeesreesreessesseessesanas 29
29(28’)Patas tordcicas: 1 ufia, raramente QUSENTES........c.cvverreeiivveereisreeeerresiessesssessessessessessens 34
29’ Patas toracicas: 2 UMAS........cececvrieerererieeerienrinieiteseeseesseeneeneesaessessessssesesesrsessesessessesensensans 30
30(29’)Aparato bucal: labro y clipeo presentes y visibles; si el termino del abdomen llevara ......

ganchos, entonces con un par de propatas, cada uno con 2 ganchos ..........ceceeevvereeenene. 31

30°  Aparato bucal: labro o clipeo ausentes o fusionados o escondidos; si el termino de
ADAOIMEIL ..ttt ettt b et r s nse e et s s e s e aneseeee

Figure 3.34 Figure 3.35 Figure 3.38 Figure 3.37 Figure 3.38
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31(30)Abdomen: 7 o 8 pares de procesos laterales largos ‘
Habitat; acudtico (Fig: 3:38, 39) vt MEGALOPTERA

31 . Abdomen: procesos laterales ausentes
HaADItat; LoITOSIIC uuiiiiiii e ettt ettt e et ae e e ta e e s braesaseesbeeessbeesaressreesenes 32

32(31°)Palpos labiales: 3 segmentos

Stemmata: 4-7

Abdomen: con 10 segmentos bien definidos (Fig. 3:40).......cccccccevnninn RAPHIDIODEA-
32 Palpos labiales: no mas que 2 segmentos '

Stemmata: 0-6

Abdomen: no como arriba .................. (Cupedidae y Micromalthidae) COLEOPTERA
33(30”)Palpos de la maxila: ausentes

Mandibulas y maxilas: unidos, formando mandibulas chupadores :

Habitat: terrestre (Figs. 3:41,42) it NEUROPTERA
33 Palpos de la maxila: presentes (Fig. 3:43)

Mandibulas y maxilas: mandibulo separado, puede tener una grieta para sangre puede se

usado para penetrar y chupar

Habitat: terrestre 0 aCUAtICO ..vovvvveevenrireiienereieenene algunas larvas de COLEOPTERA
34(29)Mandibulas y maxilas: modificados, largo y como una aguja

Uiias tarsales: 1

Branquias: dobladas abajo del &bdomen

Antenas: 5-16 segmentos

Habitat: en esponjas de agua dulce (Fig. 3:20) ................... (Sisyridae) NEUROPTERA
34>  Mandibulas y maxilas: no muy modificados; mandibulas mastican

Uiias tarsales: 1 o 2 (raramente ausentes)

Branquias: si presentes, no doblados

Antenas: variable

Habitat: 10 as0ciad0os CON ESPONJAS.......cuerrereeeriiiieirinirieeitesitestaesreseessessseeseersesseessesens 35
34’ Mandibulas y maxilas: mandibulos ausentes, maxilas presentes s6lo como palpos

Uiias tarsales: ausentes

Branquias: ausentes

Antenas: al maximo como cerdas

Haibitat: terrestres, generalmente encontrados pegados a otros insectos ..........oeceevevevennes

........................................................................... ....... primer instar de STREPSIPTERA

®\5

Figure 3.34 Figure 3.35 Figure 3.36 Figure 3,37 Figure 3.38
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35(34’)Segmento terminal: 1 par de propatas anales, cada una con 1-3 ufias
Patas toracicas: 5 segmentos, frecuentemente con subdivisiones
Espiraculos: ausentes
Branquias: generalmente presentes
Cuerpo: frecuentemente viviendo en una caseta
Antenas: inconspicuas, generalmente de 1 segmento .........cceeveurenens TRICHOPTERA
35"  Segmento terminal: sin propatas con ufias
Patas tordcicas: generalmente con 4 segmentos, raramente con 5
Espiraculos: presentes, o, si acuaticos, rudimentario o ausentes
Branquias: presentes o ausentes
Cuerpo: raramente viviendo en un caseta
Antenas: a menudo con 2 0 MAS SEZMENTOS .....eeurrrrereeruereeuerereneeearmrrneeersessriosessesessens
.................................................. la mayoria de larvas y algunos adultos COLEOPTERA

36(2°) HAbitat: ACUALICO ..oivieiiiiiieiieene e muchas larvas DIPTERA
367 HADILAL: 1EITESIIC. .ouviiiiiiieiiieicie ettt ettt b st saeesaesaseresreenesaees 37
37(36’)Cuerpo: cubierto con cera, frecuentemente en forma de escamas

Aparato bucal: chupadores, saliendo del trasero de la cabeza

Habitat: en plantas, inmoviles....... (Coccoidea en parte, Aleyrodoidea) HOMOPTERA

37  no conforma con la descripcién arriba............coccooiniiiiinii s 38
38(37’)Capsula de la cabeza: distinto, escleritizada completamente o en parte; puede ser metida
en IR 1) ¢: b, QU ST OUPOUURUPRPPPTROPI et re e e eee et r e et e e e seaaneenreens 40
38" Capsula de la cabeza: no distinto, no escleritizada ni pigmentada, al méximo las
mandibulas y estructuras de soporte escleritizadas, puede ser metida en el torax ............ 39

39(38’)Mandibulas: opuestas pero reducidas

Cuerpo: a menudo en forma de C, a menudo m4s ancho en la mitad

Espirdculos: 1-3 en térax y 5-8 en abdomen

Propatas: ausentes, crochets nunca presentes

Habitat: en cedulas o panales, o parasitos en plantas (Fig. 3;44-47) HYMENOPT ERA
39°  Mandibulas: a menudo paralelas, reducidas a 1 o 2 ganchos metidas en la cabesza

Cuerpo: muy variable, pero raramente en forma de C

Espiraculos: a menudo en el protdrax y el termino caudal, o ausentes

Propatas: puede ser presentes y puede tener crochets

Habitat: variable pero no en panales o celdas (Fig. 3:48-55) ..cccoovvvveverennne. DIPTERA
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ventral

Figure 3.39 Figure 3.40 Figure 3.41 Figure 3.42 Figure 3.43

Figure 3.44

Figure 3.20

Figure 3.47 Figure 3.48 ’ Figure 3.49 Figure 3.50
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Figure 3.51 Figure 3.52 Figure 3,53 Figure 3.54 Figure 3.55

40(38)C4psula de la cabeza: completa, distinta, pigmentada, puede ser parcialmente metida en el
10200110 ) ¢ SO OO U OO ORI 41
40  Capsula de la cabeza: incompleta, sin pigmentacion, puede ser metida en el protérax......
41(40) Cuerpo: cada segmento con 1-2 filas de setas
Segmento terminal: con 1 par de proyecciones anales

Habitat: nidos de péjaros y mamiferos, detritos en casas................. SIPHONAPTERA
41> no conforma con la descripcion arriba...........c.ccoccevvveveiiiniinieiie s 42

42(417)Cabeza: fusionada con el protérax

Cuerpo: como una bolsa sin pigmento, segmentacién indistinta

Habitat: parasiticos en otros insectos.........c.cc.eevenene. adultos hembras STREPSIPTERA
42  no conforma con la descripcion arriba...........c.ccoccoiiviiniiiiinici e 43

bbbt
foloie o ) H

Nt gttt

Figueo 3 66 Figure 3.57
43(42’)Cabeza: hipognata (Fig. 3:29) ..ot ae s sae e sse e nes 46
43> Cabeza: prognata (Fig. 3:30) ..c.ccoviniirininiiectiiecctrnes ettt sre s 44

Figure 3.29 Figure 3.30
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44(43) Propatas: frecuentemente presentes, pero s6lo en segmentos 3-6 y 10 . |

Labio: spinneret central presente :

Areas adfrontales: evidente

Stemmata: 1-6 pares, a menudo en un semicirculo; a veces con s6lo un par

Muesca epicranial: muchas veces honda

Antenas: saliendo de una érea triangular o en forma de U adyacente al base de los .......

MANAIDULAS . ...cvvieeiiicree e algunos LEPIDOPTERA
44’ Propatas: ausentes en segmentos 3—6 y 10, o si presentes en otros segmentos tamblen

Labio: spinneret ausente

Areas adfrontales: nunca presentes

Stemmata: ausentes, o nunca en un semicirculo

Muesca epicranial: poca honda o no evidente

Antenas: saliendo del craneo; si adyacente al base del mandibula, sale de una area
o1V o181 -1 USSR e 45
45(44°)Aparato bucal: Mandibulas evidentes

Espirdculos: 1 par en el mesotérax y 8 pares en el abdomen

Cuerpo: variable, como Figs. 3:58-60

Suturas epicraniales: en forma de “Y”

Protdérax: a veces 2 o mas veces mas largo y mas ancho que el meso- y metatdérax, nunca

con un propata. Figs. 3:58-60 .......ccccociviecireniineece e, algunos COLEOPTERA
45°  Aparato bucal: ganchos verticales, o mandibulas dificiles de ver

Espiraculos: generalmente 1 par en el protdrax y un par en el termino del abdomen

Cuerpo: generalmente alargado, tal vez con bultos en algunas partes de cuerpo

Suturas epicraniales: raramente en forma de “Y”, o como Fig. 3:64

Protorax: el mismo largura y anchura que el mesotdérax o metatérax, o mas delgado,
puede llevar un propata (Fig. 3:62-67)....ccccvvevrrcerirrereceeerienne muchas larvas de DIPTERA

epicranial
- sutures
- median
endocarina
&2 z
Figure 3.657a Figure 3.58 Figure 3.59 Figure 3.60
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“’Ec sp.
Figure 3.61 Figure 3.62 Figure 3.63 Figure 3.64 Figure 3.84a Figure 3.65 Figure 3.66

45°>  Aparato bucal: opuestos pero puede ser muy modificado

Espirdculos: 1 par en protérax (nunca en mesotorax), 8 pares en el abdomen

Cuerpo: alargado, aplastado

Suturas epicraniales: no en forma de “y”

Protorax: igual a meso- y metatérax, nunca con propata Fig. 3:38 ..... LEPIDOPTERA
46(43) Espiriculos toricicos: 1par en protérax o mesotorax

Abertura de espiraculos: bifora, como Fig. 3:69-71

Segmentos del cuerpo: con anillos transversales fuertes

Aparato bucal: bien desarrollado

Cuerpo: en forma de C o U (Fig. 3:72 .............. picudos y escolytidos COLEOPTERA
46>  Espiraculos tordcicos: 0-3 pares; si 1 pare, espirdculos grandes o espuelas en el abdomen

Abertura de espirdculos: single o con 3 aberturas

Segmentos del cuerpo: sin anillos

Aparato bucal: a veces reducido, palpo maxilar non distinto

Cuerpo: encOrVAQO 0 110 .....ceeuiieiireeiireieeetesae e s e s e stestesvesse s e st seessesaessessassbsesnesansens 47
47(46’)Cuerpo: bien escleritizado. marrén, como en Fig. 3:73 ....c.ccvevveveenennnnn, COLEOPTERA
47 Cuerpo: no muy escleritizado, no como Fig. 3:73 ....ccccciiiimiinminncnencneeneseeeeeenenne 48

Figure 3.71

Figure 8.67 Figure 3.68 Figure 3.70 Figure 3.73
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48(47°)Labio: con un spmneret conical
Antenas: saliendo de una area trlangular o en forma de U adyacente al base dq: los .......
mandibulas
Propatas: si hay, con crochets
Area adfrontal: presente, a menudo inconsPicua ..........cc.veeene. pocos LEPIDOPTERA
48’ Labio: spinneret conico ausente '
Antenas: saliendo del craneo; si adyacente al base del mandibula, sale dé una area
circular ' :
Propatas: si hay, sin crochets
Area adfrontal: QUSENLE .............ooevvreeverieeeeeieeee et st s esassensesssssssseseseees 49
49(48°)Mandibulas: opuestas, débilmente escleritizadas
Espiraculos: generalmente 2 pares en el térax y 8 pares en el abdomen
Habitat: en celdas construidas por adultos, parasiticos, o en plantas HYMENOPTERA
49>  Mandibulas: a menudo opuestas, o ganchos verticales, o cepillas
Espiriculos: 1 par o ninguno en el protérax, menos que 8 pares en el abdomen el Gltimo
par mas grande
Habitat: varios, frecuentemente en dreas mojadas, o en materiales podridos, o parasiticos

€N ANIMALES ...eoviieeiiiieieeeeee ettt st sbe e r e nresaas algunos DIPTERA
50(40’)Aparato bucal: bien desarrollado, mandibulas opuestas, labro y labio evidentes
Antenas: distintas, generalmente con mas que un segmento................. COLEOPTERA

50°  Aparato bucal: (a) mandibulas reducidas o débilmente escleritizadas O

(b) mandibulas reducidas a 1 o 2 ganchos, O

(c) mandibulas escleritizadas pero muy metidas en el protérax

Antenas: ausente o no evidente, raramente 1 0 2 SEZMENLOS ......cccceerverrerreernrverrennnens 51
51(50”)Proesterno: con un esclerito como una ancla Fig. 3:50

Color: cuando vivo, amarillo, naranjo, o rojo

Cuerpo: en forma de huso, parece que hay 13 segmentos tras de una cabeza mintscula

Tamafio: Menos qUE 4 ML .....covervviiririreerieereeneeseieserseereenne Cecidomyiidae DIPTERA
51’ Proesterne: ancla ausente

Color: cuando vivo, blancuzco

Cuerpo: a veces en forma de C o U, generalmente con menos que 13 segmentos

Tamafio: a menudo MAS QUE 4 IMIM ....c.eeviverireieeee et ees e et eneene e 52
52(51°)Mandibulas: parcialmente o completamente metidas en el protérax, y reducidasalo?2 .

ganchos paralelos, o reducidas a mandibulas opuestas

Maxilas: variables, frecuentemente ausentes, 0 a veces ganchos Fig. 3:74 ....DIPTERA
52°  Mandibulas: opuestas y reducidas pero no metidas en el protérax

Maxilas: generalmente evidentes pero reducidas .......ccoceveuieeeeenieernncnnnincreeserenerenen 53
53(52’)Maxilas: reducidas a protuberancias carnosas, sin setas o estructuras '

Palpos maxilares: reducidos a discos o protuberancias conicos

~ Antenas: si presentes, parecen a ojos Fig. 3:75

Spinneret: puede ser distinto

Abdomen: generalmente sin anillos (hormigas Fig. 3:76, abejas Fig. 3:47, avispas Fig.

3:46, parasitoides y avispas de agallas Fig. 3:44) ........c.ccevvevrnennene. HYMENOPTERA
53> Maxilas: puede ser pequefia pero con segmentos distintos

Palpos maxilares: generalmente con2 o 3 segmentos o cabeza como Fig. 3:61

Antenas: presentes, cerca de los mandibulas

Spinneret: ausente

"

Abdomen: a menudo 3 anillos 0 mas en cada segmento....................... COLEOPTERA
54(16)Labio: prolongable, al descansar, doblado en si abajo de la cabeza

Habitat: acudtico Fig. 3:77. 3:78 ... libélulas, helecopteros ODONATA
54’ Labio: no prolongable

Habitat: aCUAtiCO 0 tEITESIIE ...c.oiuiiiiiicieiciietei e ere e b et ns 55
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Figure 3.44 Figure 3.46 Figure 3.47

antenna

maxiila
f{ maxiltary palp
X3

.

antenna

Figure 3.74 - Figure 3.75 Figure 3.76 Figure 3.77 Figure 3.78

55(54’)Branquias: presentes (ausentes en algunas larvas de Plecoptera semejantes a Fig. 3:79)

Habitat: acuético

Cercos: largos, con Muchos SEZMENTOS ......ccervierirrerireriererteerinenieeesresreeseteressesreseens 56
55  Branquias: ausentes

Habitat: terrestres o acuético

Cercos: variable, pero ausente o sin muchos segmentos si €S aCUatiCO.......cccvvervrrnenen 57
56(55) Uiias tarsales: 2

Tarsos; con més que 1 segmento

Filamentos terminales: 2

Branquias: en el abdomen, como dedos, también puede estar en la cabeza, Fig. 3:79 ....

................................................................................................................. PLECOPTERA
56>  Uiias tarsales: 1 ' :

Tarsos; 1 segmento

Filamentos terminales: la mayoria con 3 (algunos con 2)

Branquias: en el abdomen, lateralmente o dorsalmente Fig. 3:80.......ccceevevvecnnee -81

....................................................................................................... EPHEMEROPTERA
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Figure 3.79 Figure 3.80 Figure 3.81 Figure 3.82

57(55’)Cuerpo: fuertemente constrefiido entre torax y abdomen

Antenas: generalmente de 12 0 13 segmentos, a menudo con un ¢odo .........c.coeuieiennnnen.

............................................................................. adultos sin alas d¢ HYMENOPTERA
577 Cuerpo: sin construccién entre térax y abdomen

Antenas: nunca con codo, generalmente con mas o0 menos que 12 — 13 segmentos.....58
58(57°)Toérax: Mesotorax generalmente mucho mas grande que pro- y metatérax

Halteres: puede ser presentes en la Gltima parte del térax .. adultos sin alas DIPTERA
58  Térax: protorax y/o metatdrax distintos

HAeres: QUSEINTES......ccceivuiieiiricrieie ettt e b e b s snesneaneesasbasbesnens 59
59(58’)Cuerpo: densamente cubierto con escamas o pelos

Aparato bucal: un probdscide arrollado

Antenas: largas, con muchos segmentos......... hembras adultos sin alas LEPIDOPERA
59°  Cuerpo: sin cubierto denso de escamas o pelos

Aparato bueal: nunca con un probéscide

Antenas: variable ..o e 60
60(59’)Aparato bucal: con un pico triangular para penetrar y chupar .........cc.ccccovevereverscncnnenens 61
60’  Aparato bucal: siempre con mandibulas para masticar, si hay un pico, entonces hay .......

mandibulas en el termino del PICO.......ccvircivirnrinieinirr e 63

61(60) Patas: con o sin ufias, terminado en una vejiga
Pico: sin segmentos, en forma de cono, con palpos .....c.ccecvevveriirieriieninienenniesrenreneeneenenne

61’ Patas con 2 ufias (raramente 1), vejiga ausente

Pico: triangular y sin palpos, generalmente como un pico o aguja ................................ 62
62(61")Pico: sale del frente de la cabeza ’

Pronoto: generalmente prominente

Tarsos: generalmente con 3 segmentos :

Habitat: acuatico 0 teITESIE ....eevverrerereccrerierecireecneaenn Figs. 3:843:87 HEMIPTERA
62’  Pice: aparentemente sale del trasero de la cabeza

Pronoto: no prominente (excepto en Membracidae)

Tarsos: 1-3 segmentos

Habitat: terrestres .....covvveeveeiieriecceenrncsee e Figs. 3:883:91 'HOMOPTERA’
63(60°)Cabeza: generalmente con un bulto ensanchado en frente de,las antenas

Pronoto: generalmente inconspicuo

Tarsos: 2 0 3 segmentos con un par de ufias ‘

Cercos: AUSENLES ..oiveerrereririiiiiinrirce e e Fig.3.92 PSOCOPTERA
63>  Cabeza: sin bulto conspicuo '

Pronoto: conspicuo, igual o mas grande que el mesonoto

Tarsos: 1-5 segmentos con o sin ufias

Cercos: frecuentemente PIESEILES ........cciviiiireeiieiiieineerireesserseeriseeseeesnesseersessaesssenes 64
64(63”)Cercos: 1 segmento, a veces con una espina

Tarsos: 2 segmentos
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Antenas: 9 segmentos como cuentas ’

Habitat: debajo de corteza, en aserrin .....cocooeevneenene Fig. 3.94,3.95 ZORAPTERA
64’  Cercos: ausentes o, si presentes, frecuentemente con 2 segmentos 0 mas, sin espina

Tarsos: generalmente con 3 a 5 segmentos

Antenas: variable

HADItat: VATIADIE .......cveiiiiciiie sttt s 65
65(64’)Tarsos delanteros: con el segmentos basal ensanchado.......... Fig. 3.96 EMBIOPTERA
65° Tarsos delanteros: segmento basal no ensanchado .........cccceovvviicniinninn. it ies e 66
66(65)Patas traseras: fémur engrosado para brincar ................. Fig. 3.97-98 ORTHOPTERA
66>  Patas traseras: fémur N0 engroSado........ccccevviieiierrciiieeiiiernee e et 67
67(66”)Cabeza: alargada en un pico como un tronco, Fig. 3.99 ......c.ccccoviiinnnn, MECOPTERA
67°  Cabeza: no alargada en un pico COMO UN trONCO ...cuvuuvurieuiriinrinireri e, 68

Figure 3.88 Figure 3.89

8(67’)Prot6rax: muy alargado, mucho mas largo que el mesotérax

Patas delanteras: modificadas para agarrar presa Fig.3.100................... MANTOIDEA
68’  Protérax: no muy alargado

Patas delanteras: no modificadas para agarrar presa .........ccceeveeeeeieereenveereereesreesensenenes 69
69(68’)Abdomen: sin un par de apéndices terminales

Antenas: a menudo con 11 o0 menos segmentos................. Beereerenrarsnnrans COLEOPTERA
69°  Abdomen: con un par de cercos, y a veces con un ovipositor

Antenas: a menudo con mas de 11 SEEMENLOS ....c.cccvevvreeiiiiierieiniccrre et eaee e 70
70(69°)Cercos: 4 SEZMENTOS O IMAS...cverieiiuiiiiiireriiiieiei ettt sr e sae et stensesee et ssebaeneene 71
707 €ercos: 1-3 SEIMENLOS ...ccovviiiuiiiiiiiienteererierte e seaesaessestasessesssessessessessassassessensssessesaesens 73
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Figure 3.93

Figure 3.92 Figure 3.84 Figure 3.95 Figure 3.96

71(70) Cabeza; hipognato o sesgada posteriormente

Pronoto: como un escudo, generalmente cubriendo parte de la cabeza

Cuerpo: aplastado y oval.......cccovecievnnccccniciicncins Fig. 3.101 BLATTODEA
71> Cabeza; prognato

Pronoto: no como un escudo y no cubriendo la cabeza

Cuerpo: cilindrico y mas alargado ..........ccoeviiivinniiiniiniineiien s 72
72(71’)Tarsos: 5 segmentos

Antenas: filiformas

Pronoto: cuadrado

Abdomen: hembras con un ovipositor prominente con forma de una espada

Cercos: de 8 0 9 segmentos, la mitad de la largura del abdomen.....................Fig. 3.102

................................................................................................. GRYLLOBLATTODEA
72’ Tarsos: 4 segmentos (un quinto indistinto puede ser presente)

Antenas: moniliforma (como cuentas)

Pronoto: raramente cuadrado

Abdomen: hembras carecen un ovipositor

Cercos: cortos, 4 a 8 SEZMENtOS ......c.ccvevivrrerreviienieninieecreesennene Fig. 3.103 ISOPTERA
73(70’)Antenas: 11 o mas, raramente 10 0 9 segmentos, a menudo con una maza en el termino

Abdomen: 6 o 7 (raramente 8) segmentos, tarsos con 5 segmentos...... COLEOPTERA
73> Antenas: a menudo con mas que 11 segmentos

Abdomen: 9—11 segmentos (51 6 0 7, tarsos con 3 Segmentos ........cceevuererrereerrerereneenns 74
74(73°)Tarsos: 5 segmentos distintos :
Cuerpo: como U PalO ......c.cccevererereriererererarseraressssessarenne Fig. 3.104 PHASMATODEA
Tarsos: 2-4 segmentos (un quinto indistinto puede ser presente)
Cuerpo: N0 COMO UN PALO ..c..iiiriiiercirieecrres ettt sen et e esne b e sa s 75

75(74*)Apéndices terminales: muy pequefios, 1 a3 segmentos, divergentes

Tarsos: 4 segmentos

Cuerpo: palido 0 blanco ........coceveverrininiicne e Fig. 3.105 ISOPTERA
75  Apéndices terminales: 1 segmento, parece como pinzas en ninfas maduras

Tarsos: 3 segmentos, 0 2

Cuerpo: pardo OSCUIO 0 NEGIO .....ccurvvrrvemeeerrecrcrreresneressereses Fig. 3.106 DERMAPTERA
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Figure 3.101 Figure 3.102

Figure 3.98 Figure 3.100

76(1°) Antenas: con ramas, Fig. 3.107 ......ccccooveeivininincnernne e PAUROPODA
76>  Antenas: SiN TAMAS O QUSENILES .......cuerirreerrerereeerseressessriansesersessessessensessessessesassesessessssessnes 77
77(76’)Antenas: ausentes, aunque otros apéndices se pueden usar como antenas _

Patas segmentadas o apéndices como patas: 4 pares ............. Clase ARACHNIDA 78
77" Antenas: presentes

Patas segmentadas: 5 pares 0 MAS........ccccvevreriiiiiiiieiiincr et aas 88

- 78(77) Opistoma (“abdomen”) segmentacion ausente

Organo de hilar ventral: presente (si ausente, CUEIPO MINULO) ............eeeeeereeernrerrenns 79
78’  Opistoma: segmentacién distinto

Organo de hilar VEntral: QUSEIILE ...............o...ove.cveevveeeeereeeeesseeseeeeseeseeesesesssesseeseseen 80

JL

»

Figure 3.103 Figure 3.104 Figure 3.106 Figure 3,108

79(78) Opistoma: unida con el prosoma (resto del cuerpo) por un peciolo delgado

Organo de hilar: presente bajo del ano (Fig. 3.108)
Cheliceras: ufia singular con ducto de veneno ........................ arafia; Orden ARANEAE

79°  Opistoma: anchamente fusionada con el prosoma
Organo de hilar: ausente
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Cheliceras: CON PINZas .......c.cceermvvecveeriencienennennens Fig. 3.109-112 Orden ACARINA
80(78’)Opistoma (“abdomen”) terminando en un apéndice como un latigo o una cola ........ 81
80>  Opistoma: sin apéndice ................. et e resr e u e sasn e srensenesnendenesrens 85
81(80) Opistoma: con una cola larga y gruesa con una ufia venenosa en ¢l termino; con un 6rgano

como un peine en el segundo segmento ventral, Fig. 3.113....... Orden SCORPIONIDA

817 Opistoma: sin un picadura terminal, 6rganos como peines ausentes...........c.cocoevrverranan. 82
82(817)Prosoma (“cefalotérax”): con un alerén mévil escondiendo el aparato bucal en la cara ..

Fig.3.114 . e, senenentsnsadansass e e Orden RICINULEIDA
827 Prosoma: aleron movil QUSENLE ........ccccecveeirriiiernierinrinie e S 83

84(83’) Opistoma: con una cola corta de 1-4 segmentos

Ojos: ausentes

Tamaio del adulto: menos que 10 mm. Fig. 3.116.................... Orden SCHIZOMIDA
84’  Opistoma: con una cola larga de muchos segmentos :

Ojos: presentes .

Tamaiio del adulto: més que 50 mm. Fig, 3.117....ccoeveverenennnnee Orden UROPYGIDA
85(80’)Cheliceras: masivas, dirigidas hacia adelante

Prosoma: 2 o 3 segmentos posteriores no fusionados, Fig. 3.118.. Orden SOLIFUGAE
85  Cheliceras: no masivas

Prosoma: todos segmentos fusionados.........cccvveeririeriuieieice e 86

Figure 3.108

Figure 3.109

Figure 3.110

Figure 3.112 Figure 3.113 Figure 3,114

86(85’)Opistoma: con unién delgada con el prosoma
Patas I: largas, delgadas, como antenas, Fig. 3.119................ Orden AMBLYPYGIDA

86’  Opistoma: con unién ancha con el prosoma
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Patas I: semejantes a las otras patas ........ccoeevveveerneniniin RO RT RS 87
87(86°)Pedipalpos: como tenazas, largos y pesados :

Ojos: ausentes o con 1 o 2 pares en el margen anterolateral

Cuerpo: aplastado, més largo que ancho, Fig. 3.120 Orden PSEUDOSCORPIONIDA
87°  Pedipalpos: como patas, con ufias, pero mas cortos que las patas

Ojos: 1 par, a menudo colocados en el centro en un oculario (féciles de ver)

Cuerpo: redondeado, oval, Fig. 3.121 ..o Orden PHALANGIDA

wee

Figure 3.115 Figure 3.118 Figure 3.117 Figure 3.118

88(77°)Apéndices: (excepto ellos de la cabeza) 6 o 7 pares de patas ambulantes seguidas por 5 .
pares de placas pequefias (pleopodos) y 1 par de patas biremadas como colas (uropodos)
isopodos, Fig. 3.122; amfipodos, Fig. 3.123; y decapodos, Fig. 3.124 ...
......................................................................................................... Clase CRUSTACEA

88>  Apéndices: todos, o todos excepto el primer par, como patas ambulatorias, distribuidos ..
igualmente a.10 1argo del CUBIPO ..ottt 89

89(88”)Patas I: modificadas como grande pero cortas comillos venenosos
Patas: con 1 ufia, 15 pares (nacen con 7 pares), o 21 o mas pares de patas, Fig. 3.125, 126

......................................................................................................... Clase CHILOPODA
89’  Patas I: no son comillos

Patas: con 1 o 2 ufias, 4 pares 0 mas (a menudo mas que 30)......cccccvvivivinnnreniinnnes 90
90(89’)Segmentos del cuerpo: después de segmento 3, parece que tiene 2 pares de patas en cada

segmento

Patas: con 1 ufia, adulto tiene 13 o mds pares (nacen con 3 0 4)

Color: raramente blanco

Tamaiio: a menudo mas que 10 mm. Fig. 3.127 ...ccocoiniinicncnnee Clase DIPLOPODA
90’  Segmentos del cuerpo: no fusionados en pares, con 1 par de patas cada segmento

Patas: con 2 ufias, adulto tiene 11 o 12 pares (nacen con 6)

Color: generalmente blanco . ‘ :

Tamafio: raramente mas que 10 mm. Fig. 3.128.......cccccviniinnnnn, Clase SYMPHYLA
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ORDER LEPIDOPTERA

Key to the LARVAE of the more important tamilies ORDEN LEPIDOPTERA
) Clave a las LARVAS de las familias mas importantes
la. Thoracic legs present and segmented. . ....................... 2 . "
e Fheruele logs wbaent 0f veduced 1o fleaky sellrgn - oo, v la. Patas toracicas presentes y segm_entadas .............................................. 2
2a. Body with large, ovate scales, arranged in a double row on each 1b. Patas toracicas ausentes o reducidas a bultos carmosos........c.cccceeen.... 7
side. Fig. 412. ...................... Family MICROPTERYGIDAE 2a. Cuerpo con escamas grandes y ovales, arregladas en una fila doble en

The larvae of Micropteryx :
(11773 b live on wet moss and are chax- cadalado. Fig. 412 ...l Fam. MICROPTERYGIDAE
! acterized by the presence of 8
% pairs of segmented abdominal
prolegs. The lmvae of Saba-
Fig. 412. a, Micropteryx sp.; b, a scale. tinca occur omong liveiworts.

’ &
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HOW TO KNOW THE IMMATITRE INSECTS

© 2. Body with setae onldy. . ... ... .. e e e i 3
3¢. Prolega rudimentmy or wamting: crocheis absent. ..., ... ..., ... 4
}'f\\\
\“?"f;\\
Sh, Prolegs ot least indicaied by rudimentory srochets. ( = 5.
e o~
Fig. 413, . e, 12 \2'7» -
d
Fig. 413,
C‘rgchefs.

4a. Front extending upwards fo vertex: smoll species.
Fig. 414 ... ... ... Femily COLEQPHORIDAE

This family containg about 1,000 describ-
ed species. The caterpillaxs ave known as
leaf miners and case becrers, They feed
on leaves, flowers, fruits and seeds of vor-
Fig. 414, Coleaphors ious plonis. Bome systematists make this
malivoratle Riley. group a sublomily of the TINEIDAE.

el

PN \
- FPICRAN IAK

4b. Fron! not extending to wortex.
Fig. 415. .. .. e 5

Fig. 415. Cephaiic as-
pect of heod.

5a. Head retracted: body often with spines or secondary haire; primary
setae obsolete:; body with obscure incisures and usually with con-
spicuous pits. Fig. 416. .................. Family LIMACODIDAE

About 850 species ore described. The larvas
are slug-like and known as slng-catefpillurs. The
body bears tubercles amd stinging or poisonous
hairs. They feed on various plants.

Fig. 416. Saddle-back-
ed slug caterpdlar, Sa-
bine stimulen Clemens.
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2b. Cuerpo con SO10 SELAS ..........ooviiiiiiiiiiiice 3
3a. Propatas rudimentarias o ausentes, crochetes ausentes.................. -
3b. Propatas con al menos crochetes rudimentarios. Fig. 413 ..o, 12

3c. Propatas con crochetes y espinas..........coeevennee. Fam. CASTNIDAE

4a. Frente extendido arriba a vértice, especies pequefias. Fig. 414 .............
Fam. COLEOPHORIDAE

4b. Frente no extendido a vértice. Fig. 415 ... 5

5a. Cabeza retractada; cuerpo frecuentemente con espinas o pelos

segundarios; setas primarias obsoletas; cuerpo a menudo con huecos
conspicuos. Fig. 416............ccocoviiiiiniininn. Fam. LIMACODIDAE




HOW TG FMOW THE IMMATURE INSECTS

3b. Head exposad; body with primary seioe and strong incisures... .6

Ga. Selae iv ond v distont on abdominal segments; prolegs presext.
Fig. 437, . ... ... . oo {Tegelicules) Family INCURVARUDAE

About 300 species huve been described. The caterpil-
| lars of the Adelinae are cose-bearers and are known as
fairy moths, while that of the Proxodoxinae are borers
in seeds and stems of Yucea and other Lilioceae. As
used here this includes McDunnough's superfamily IN-
CURVARCIDEA.

Fig. 417. Setol

map of an ob-

dominal seq-

rment.

6b. Setae iv omd v adjcacent; prolegs absent,

Fig. 418 ... ... .. et e A lew GELECHUDAE

The members of this large fam.
ily vory rather widely in habits.
Some ure yoll makers, others de-
structive to stored cereals omd

ing plants,
Fig. 418. aq, Sitotroga cerealella

Oliv.; b, setal map of an abdomin-

ol segment,

7a. Body spindle-shaped: head with closed front (separated from the
vertex by the epicramia). ‘

Fig. 419, ..... veerns e enr e e Family INCURVARIIDAE

T

m:::'?"\;‘ﬁ:fﬂ

3 é/nm?\ e The larvae are known as needle
= f miners and leave a characteristic

pattern in leaves. The adults are
exceedingly small.

Fig. 419. o, Mople case bearer, Pere-
clemansie ocerifoliella Fifch; b, ceph.
alic ospect of head, showing the
closed front. :
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still others attack the fruit of liv-

5b. Cabeza expuesta; cuerpo con setas primarias y segmentos distintos....6
6a. Setas iv y v distantes en segmentos abdominales; propatas presentes.
Fig. 417 .o Fam. INCURVARIIDAE

6b. Setas iv y v adyacentes; propatas ausentes. Fig. 418..............................
............................................................... unas pocas GELECHIIDAE

7a. Cuerpo en forma de huso; cabeza con frente separado del vértice por
una epicrania. Fig. 419................................ Fam. INCURVARIIDAE




HOW TO KENOW THE IMMATURE INSECTS

7h. Body cylindrical or -flaitened; if somewhat spindle-shoped, the

front extends upwards fo vertex. ... ....... ... .. ... ... ..., 8
8a. Head with 1 ocellus on each side, er move. ... ................. 9
8b. Head with 6 ocelli on each side. ..................ccovun.... 11
9a. Front triongular; ocellus at front,

Fig. 420. . .. e Family ERIOCRANIIDAE

The caterpillars mine in
leaves. The pupae possess
toothed mondibles. They are
closely related to the MICRO-
PTERYGIDAE.
8b. Front quadrangular: ocellus lateral. ......................... 10
10a. Front widest at posierior end: body usually flattened: prolegs

when present, on 8rd to 5th abdominal segments.
Fig. 420 ... . Femily GRACILARIIDAE

Fig. 420. Mnemonica auricyaneze Wishm..

The larvae are of two types: the young have a flat
head, ocelli very small and variable in number. They
are miners of leaves, bark, or fruits. The fullgrown
caterpillars are cylindrical, with normal head, prolegs
well developed on the 3rd to 5th ubdominal segments.
They mine, or web, or skeletonize the leaves. The azalea
leaf miner, Gracilaria azaleelln Brants imported from
Japan to the United States is a pest in green house.

% 421, Litho-
atis hamadry-
odalle Clemens
{round form flar-
val),

10b. Front widest at anterior end: body cylindrical; prolegs on 2nd
to 7th abdominal segments. Fig. 422, ..... Family NEPTICULIDAE

They are called serpentine miners. The caterpillar is
minute, about 2.5 to 10 mm. long. They mine in leaves
and sometimes in fruits and bark. The mines are linear
or serpentine. Ceriain species of Ectoedemia are gall
makers. Pupation occurs in o cogoon in the soil.

Fig. 422. Plum
leaf-miner, Mep-
ticule slinger-
landella Kft.

152

INI‘AP - Estacion Experimental Pichilingue

7b. Cuerpo cilindrico o aplastado; si en forma de huso, el frente se extiende

RACIA €] VETTICE. ... e et e 8
8a. Cabeza con 1 ocelo en cada lado 0 ninguno...........cccoeeiieinicnn 9
8b. Cabeza con 6 ocelos en cada 1ado .........oooooveovoeeeeeecieeeeeeeee e, 11

9a. Frente triangular; ocelo en frente. Fig. 420... Fam. ERIOCRANI]DAE

9b. Frente cuadrangular; ocelo lateral ..., 10

10a. Frente lo mas ancho en el termino posterior; cuerpo a menudo
aplanado; propatas, si presentes, en los tercero a quinto segmentos
abdominales. Fig. 421 ................c..ccoo Fam. GRACILARIIDAE

10b. Frente a lo mas ancho en el termino anterior; cuerpo cilindrico;

propatas en los segundo a septimo segmentos abdominales. Figl.422 .
Fam. NEPTICULIDAE




HOW TO XNOW THE IMMATURE INSECTS

Hla. Abdomen with rudimeniary prolegs. bearing crochets on 3rd io
6th segmenis. Fig. 423, ................, Family TISCHERIIDAE

The caterpillars moke blotch mines in the leaves of
oak. But Tischeria malifoliella Clemens makes rumpet
leaf mines on apple.

£ S :,
A
Fig. 423. Thsh-

eria malifsliella
Clemens,

11b.' Abdomen withont prolegs on Bth segment.
: . Family GRACILARIDAE

&Gth

f» "
Y

12a. Body with tufied or secondary hedrs; ot lenst 2 o Sapc

seicte on tubercle vi of 6th abdominal segment, or 'f";.;:
. with additional sstas on proieg. Fig. 424. ..... 41 o v
Lo

Fig. 424, - Selcl

mop of 6th ab-
dominal segment.

° oy

12h, Body without tufted or secondary haire! tubercle P o
owv

vl with < single ‘sotas tubercle vil with at most 3 0 o

setae, vnisss the proleg has a multiseral circle of o
cmchﬂ's—.- ?ig, L N . .33 o v

Fig. 425. Seta
map of 6th ab-
dominal segmenit,

13a. Without prolegs on 6th abdominal seqment,
Family GRACILARIIDAE

INIAP - Estacion
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11a. Abdomen con propatas rudimentarias, llevando crochetes en los
tercero a sexto segmentos. Fig. 423................. Fam. TISCHERIDAE

ey

11b. Abdomen sin propatas en el sexto segmentos..............cccooeiniiiennn,
Fam. GRACILARIIDAE

12a. Cuerpo con pelos copetudos o segundarios; al menos 2 setas en
tubérculo vi del sexto segmento abdominal, o con setas adicionales en
lapropata. Fig. 424 . ... 41

12b. Cuerpo sin pelos copetudos o segundarios; tubérculo vi con un sélo
seta; tubérculo vii con a maximo 3 setas, al menos que la propata tenga
un circo multiserial de crochetes. Fig. 425 ...........ccccoivvivnniiinniens 13

13a. Sin propatas en el sexto segmento.............. Fam. GRACILARIIDAE

Experimental Pichilingue



b,

14,

14b.,

15a.

HOW TO KNOW THE IMMATURE INSECTS

Crochels of prolegs ar-
ranged in a circle or el
lipse (somslimes - incom-
pleie)l. or in tremsverse
bemde, Fig, 426. ...... 15

Witk prolegs on 6th obdominal segment. ................... 14

Fig. 426, Crochels: @, in tronsverse
bands; b, in incomplete circle; ¢, in
complete circle.

Crochelz forming o single band {sometimes

with o few vestigial ones in uddition).

aronmets®

Fig. 427, .. i e 37

W

Fig. 427. Crochets
in single bond,

Prespiracular wart of prothorenr with 2 setae,
Fig. 428. ... e, Family PYRALIDIDAE

SPIRACLE

e
¢\‘”"‘-‘P’ Kular war?

laris (Guen,); b, beet webworn,
sticticolis (L.}; ¢, setal map of prothorox.

15b. Prespiracular wart of prothorax with 3 setae. o’ | "
Flg. 429, (.. it iiiiiiiiei i icnstnaeans 16

Fig. 428. a, Garden webworm, Loxostege siml-

Loxostege

This fomily is the sec-
ond largest of the order
and about 10,000 species
have been described. The
larvae are largely phyto-
phagous ond some feed
upon dried vegetable mat-
ter. The meal moth, Pyr-
alis farinalis (L.) feeds on
cereal and cereal pro-
ducts. The caterpiliars of
the subfamily Schoeno-
biinae are borers in water
plants, while Nymphula
nymphaetas (L) and N.
stagnata Donovan are
semioquatic species liv-
ing in silk-lined sacs on
water plonts in Europe.

map of pro-

13b. Con propatas en el sexto segmento ...... e 14

14a. Crochetes de propatas arreglados en un circo o elipse (a veces no '
completo), o en franjas transversas. Fig. 426..............s 15

14b. Crochetes formando una séla franja (a veces eon unas pocas
rudimentarias adicionales). Fig. 427 ........cccoiiiiiiiiiiiiin 37

15a. Verruga preespiracular de protorax con 3 setas. Fig. 428................. ‘
T PSPPI P U Fam. PYRALIDAE

15b. Verruga pre-espiracular con 3 setas. Fig. 429 16
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HOW TO XNOW THE IMMATURE INSECTS

N
( \"3_’.“‘:, -\
= 2
16a. Crochets of prolegs urranged in 2 fransverse bands. \ % “ /'
Fig. 430, .. ... i, 17 ’ o
Fig. 430. Cro-
ghetgs in  two
QnGs.
7 /?S‘ .
% AN
2 5 =%
16b. Crochets of prolegs arranged in " - E
a circle or ellipse, somsetimes /T‘\ ",‘ (§§

broadly Interrupted.
Fig. 431 ................... 22 R
a b

Fig. 431. Crochets: q, in com.
plete circle; b, in incomplate
circle. :

17a. Prolegs with a single series of crochets, or with
2 bands formed of several serles of alternate
crochets,
Fig. 432. ... .......... Fomily INCURVARIIDAE
Fig. 432, Cro-

chets inasingle
serie

NG

qu 433, Crothets
in two series,

17b. Prolegs with 2 simple seriss of crochets.
Fig., 433, .. ... ... . e 18

i8u, Abdominal setae iv and v remote. Fig. 434. (Compare with Fig.
435). ... ... (Bucculatrix) Family LYONETIIDAE

The caterpillars frequent forest-

ed areas and orchards. They are

A\ mostly leaf miners. Those of Buc-
@m ’**aiﬁﬁ'ﬂ* culatrix are first miners end later
: _ : 2 skeletonizers. Pupation takes place

in a cocoon. The cocoon of Buc-
culairix is ribbed and surrounded

by a palisade of erect siiken fila-
ments.

Flg. 434, Lyonetiz spoculella Clemens.

16a. Crochetes de las propatas arreglados en 2 franjas transversales. Fig.
430 i s 17

16b. Crochetes de las propétas arreglados en un circo o elipse, a veces con
una interrupcion ancha. Fig. 431 ... 22

17a. Propatas con un serie individual de crochetes, o con 2 franjas de varios
series de crochetes alterandose. Fig. 432...... Fam. INCURVARIIDAE

17b. Propatas con 2 sencillos series de crochetes. Fig. 433 ..................

18a. Setas abdominales iv y v remotas. Fig. 434 (compare con Fig. 435)..
Fam. LYONETIDAE
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HOW TO KNOW THE IMMATURE INSECTS

18b. Abdominal setae iv and v dadjacent.
L 1 19

Fig. 435 Seto!
map of an ab-
dominal seg-
ment,

19a. Crochets of anal prolegs arrangsd in 2 groups.

Fig. 436, .....oociiiniinninn Fomily GELECHUDAE

The larvae pictured here is scat-

T"’m tered very widely and does heavy

- ;;/gggk dumage to the fruit of tornatoes as

well as to potato tubers. It attacks

Fig. 436. Potate tuberwers, Smoit-  still other members of the night-
moschema oparewistle (Zellor), shade fcxmily also.

19b. Crochets of unol prolegs in « single seres. .............c.00 20
20a. Front extending about one third way to vertex.
FIg. 437, oo iiiiirvinnrirnicansnonsans {Cossula) Family COSSIDAE

The common goat moth, Cos-
sus cossus (L.) of Europe, is an
example. The caterpillars bore
into the trunks and limbs of
broad-leaverd deciduous trees
and lorge shrubs. They make
large tunnels in the trunk. The
larvae of the carpenterworm,
Prionoxystus robinfae (Peck) of
America, make large galleries
in trees which usually cause
the death of the trees.

20b. Front exiending at least two thirds way to vertex. ........... 21

2la. Spiracles ellipical, normal in size: those of 8th abdominal seqg-
ment located higher than the others.
Fig, 438, .. ii.iieiiinrasianirnnronacsanens Family AEGERIIDAE

Fig. 437. Cossus liguiperda.

The caterpillars live as borers in roots,
trunks and limbs of shrubs and trees and
herbaceous plants. Aegeria apiformis
(Clerck) iz a common species which in-
fests poplars and willows chiefly. The too

Fig. 438. Squosh-vine borer, Well known squash borer belongs here.
:A:Im-h satyriniformis Hub-
T

156

19b. Crochetes de las propatas anales en un serie sencillo..................... 20

20a. Frente extendido una tercera parte de la distancia hacia el vértice. Fig.
AT e Fam. COSSIDAE

20b. Frente extendido al menos dos tercios de la distancia hacia el vértice

....................................................................................................... 21
21a. Espirdculos elipticos, normal en tamafio; ellos en el octavo segmento
colocados mas alto que los otros. Fig. 438 .......... Fam. AEGERIIDAE
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HOW TO KNOW THE IMMATURE INSECTS

21b. Spiracler circular, very smeall: the lost-pair about in line with

others. ........... e i Family COLEOPHORIDAE
22a. Abdominal setae iv and v remote, or v absent in o
few small species. Fig. 439, ............counen. 23
Fig. 439, Setal

map of on ab-
dominal segment.

22b. Abdominal setas iv and v adjacent, often on a
common tubercle, Fig. 440,

Fig. 440. Setal
map of an ab-
dominal segment.
23a. Prolegs with crochets arranged in a single com- (‘;
plete ellipse. Fig. 441 ........................ 24 E

F'i,'g.t 4|4l. 'le.
n a single
ﬁov‘h;len ellipgsc.

)

‘\)ur.-,

A Y

23b. Prolegs with crocheis arranged In a broken el Z F
lipse, or with additional rudimentary seties at O

the base of normal ones. Fig. 442. )

.......... 28

Fig. 442, Cro-
chets in brok-
en ellipse.

157

21b. Espiraculos circulares, muy pequefios; el Gltimo par alineado con los
otros

.......................................................... Fam. COLEOPHORIDAE

22a. Setas abdominales iv y v remotas, 0 v ausente in unas pocas especies
pequefias. Fig. 439

..........................................................................

23
22b. Setas abdominales iv y v adyacentes, a menudo en un tubérculo
comun. Fig. 440............ccooiiiiiiiii e 27

23a. Propatas con crochetes arreglados en un elipse completo. Fig. 441....

.......................................................................................................

24

23b. Propatas con los crochetes arreglados en un elipse roto, o con series
rudimentarios adicionales y la base de los normales. Fig. 442 ......... 26
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HOW TO KNOW THE IMMATURE INSECTS . . . . .,
24a. Setas pre-espiraculares del protorax tan distantes del espiraculo como

24a. Prespiroculor setas of prothorax about ws far from iis spiracle de entre Si; seta abdominal i mas alto que il. Flg 443 .,
v w- a5 irom each other: abdominal seta i higher thun ii. ‘ F
......................................................................... m. LYONETIIDAE
Fige 843, oo io e Family LYONETIDAE a
g fsmce  This small tamily of ribbed cose bearers live
ﬂm;@a‘e'c;tw as tiny leal miners or skeletonizers. They are of-
) ten flattened. The adults are wsually brightly col-
PROTHORAX ored.
Fig. 443, Setal mop . -

of prothorox.

T 24b. Setas pre-espiraculares del protorax dos veces la distancia del
1o s espiraculo que entre si. Fig. 444 ............cccoovviiiiiiii 25
24b. Prespiraculor selae of prothorox about twice us e AR
far from iis spiracle as from each other. e
Fig, 444, e ie . 35 [emoreomax
Fig. 444, Setal
moap of prothor.
oax
25a. Abdominal setde i much lower thon i 25a. Seta abdominal i mucho mas baja que ii. Fig. 445 .............ccocceoein.
Fig. 445, ..covvvvniiinennnn creereeeesen o Family TINEDAE s ROTTOTOTO R RUORTOTN Fam. TINEIDAE
v The larvae of the case-making
" | clothes moth, Tinea pellionella (L.),
We live in portable porchment-like
Cl sedmcee | Coses. The webbing clothes moth,
Tineola biselliella (Hummel), is
characterized by its larvae mak-
soewn | Ing webs with particles on which
L _ " they feed. Both feed on wool,
L ‘E‘;“;E:;ﬁ':’“(kﬁf’ﬂ Clothes Mo hair, skin, feathers and other oni-
case; b, larvo; ¢, setal map of on mal matter.
abdominal  segment, o . , . . .
sesmen 25b. Seta abdominal i no mas baja que ii. Fig. 446................cccccoeven.,
25b. Abdominal setae i not lower than ii. F HELIODINIDAE
F’g. 446- ........ e e ‘Fmily HELIODINIDAB ....................................................................... am.
v l’ . e
i The caterpillars are tiny either herbivorous or pre-
,.,.,Lm dacious. They feed on fruits and leoves and some
mine in fruits. Some species are believed to be pre-
mooemne|  QOOTB of mealybugs ond scaleinsecis. They are
el kmown as “sun moths.” :

Fig. 436. Setal
map of an ob-
deminal segment,
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HOW TO KNOW THE IMMATURE INSECTS

260. Meso- and metathorax with sela in in front of ib and well sep- 26a. Meso- y metatorax con seta ia en frente de ib y bien separada; seta
arated: abdominal seta iv above level of spiracle. abdominal iv arriba el nivel del espiraculo. Fig. 447 ...........................
Fig. 447, oo Family HEPIALIDAE Fam. HEPTALIDAE

The caterpillars are all plant borers in-

'b R ./ o cluding roots, stems, twigs of grasses, shrubs
e and trees. Some species are quite large comd
Q:\,,{;}““ often somewhat wrinkled. Rather numerous '
o hairs arise from tubercules. The larvae are &
Lﬂ:‘{@ . usually dusky, whitish or tinged with yellow,
St | ,,.',7,7,,,;,,,,,,, The adults are narrew winged medium to

Fig. 447. o, Heplalus large sized moths and are known as swifts.

hamull; b, setal mop
of rmesothorax; ¢,
setol map of an abe
dominal  segment.

26b. Meso- y metatérax con seta ia y ib muy cerca; seta abdominal iv abajo
del nivel del espiraculo. Fig. 448 .............. Fam. YPONOMEUTIDAE

26b. Meso- and metathorax with seta ia ond ib closely associated:

abdominal setx iv below level of spiracle.
Fig. 448. ... ... ........ . ... .. .. Family YPONOMENTIDAE

The caterpillars are often found gregariously
living in webs or mining in leaves, twigs and
{fruits. They are destructive to conifers and other
trees. The species here pictured feeds on mem-
bers of the mustard family. The small green
caterpillars start as miners but presently feed on
Fig. 448, a, Diamond-  the surface of the plant.
back moth, Plutella
maculipennis (Curt.);

b, setal map of meso-
thorax; ¢, setol map

of an abdominal seg-
ment.
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HOW TO ENOW THE IMMATURE INSECTS

27a. Last pair of abdominal spiracles placed dorsclly and closer to- ¢

~tother on middle line. Fig, 449. ....... . .Family CARPOSINIDAE

Pt
I
. muﬂf

This family consists of about 100 described species.
The caterpillars are fruit-borers. One species bores
in peaches in Japan.

Fig. 449, Loterat
aspect  of Tth
and Bth abdom-
inal seoments,

27h. Mot 08 270 vt iiceniniiernn e ERERERIPI 28
s
¢ - pL=d
28a. Mescthorax with 2 setae vii located above base of =
leg. Fig. 450, ... e Cecvcnee 29 "'ﬁ
. Fig. 450. Setal
map of meso-
thorax.
28b. Mesotborax with lu setad W ...t e, ...30

89&. Prothomclc splracle with long axis vertical.
........................................ Family THYRIDIDAE
The caterpillars of this iuxmly aze concealed feeders.

28b. Prothoracic spm:cle wilh long axis horizontal.
Figg. 451 .. iitiiieerenennnsencarsnennoonen Fomily PSYCHIDAE

The caterpillars are called bagworms
because they moke portable cases with
leaves, twigs and other debris. They feed
upon leaves, flowers, ond even bark Pu-
pation occurs in the larval case in which
the female may remcin until the eggs are
laid,

Figl 451, Thyridopter eph
meraeformis '\"th yX cRhe-
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27a. Ultimo par de espiraculos abdominales situado dorsalmente y mas
cerca entre si en la linea media. Fig. 449.... ... Fam. CARPOSINIDAE

....................................................................................................... 29

.................................

29b. Espiraculo protoracico con el eje largo horizontal. Fig. 451 .............
OO Fam. PSYCHIDAE
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30c. Setas ii of 9h abdominal segment closer together "Q{
than on any other segments, frequently on the sume Lt
plate. Fig. 452, ........0vvnnn e inaaenn 31 o

ARPONIAL,
JEFAANT

Fig. 452. Setat

map of Sth ab-
dominal segment,

30b. Setae ii of 9th abdominal segment as far apart as
on other segments.  Eig. 453, ..................32

Fig. 453, Setal
map of Sth ab-
dominal segment.

3ia. Crochets of prolegs uniordinal: abdominal setae iv and v hork-
zontally ploced. Fig. 454, ............... Family PHALONIIDAE

The caterpillars bore in plunts or feed in
seads. They and their adult moths are small.

Fig. 454. q, Setal
map of an obdomin-
ol segment; b, uni-
ordinal c¢rochete
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30a. Setas ii del noveno segmento abdominal mas cercas que en cualquier
otro segmento, frecuentemente en la misma placa. Fig. 452............ 31

30b. Seta ii del noveno segmento tan distante que en los otros segmentos.
Fig. 453 e 32

31a. Crochetes de las propatas uni-ordinal; setas abdominales ivy v
situadas horizontalmente. Fig. 454................... Fam. PHALONIIDAE
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31b. Corchetes de las propatas generalmente multi-ordinal; setas

- 8ib..Crochete of prolegs usually multiordinal; abdominal setae iv and abdominales iv y v en una fila diagonal o vertical. Fig. 455

v in ¢ dingonal or vertical line. - _ 4
T e fely TORTHODAE | e s Fam. TORTRICIDAE

The caterpillors are leaf rollers,
They wre destructive to many
kinds of trees and other plonts.
;r-ww The larvae when disturbed wriggle
% |violently and may escape back-
g words from the nests of rolled

w_Jleaves. The spruce budworm, Ar-

f» chips fumiferana (Clemens) ano : -

fig. 455, a, Clover-seed caterpillar. the fruit tree leaf roller, Archips .

Lospeyrasin interstinctona Clemens; b, c!rgymspila (Walker) are impor-
setal map of an obdominal segment. tont peste.

[LaFe

32a. Setas abdominales i y ii muy cerca. Fig. 456 .Fam. HELIODINIDAE

- 82¢. Abdominal setae i and ii close together.
Fig. 456. .. ............ (Schreckensteinia) Family HELIODINIDAE

The members of this genus of sun moths are plant
feeders.  All are of small size. The family is interest-
I ing in that a few species are appurently predacious
l ’ﬁ} ) on scale insects.
oA

Fig. 456. Setol
r.0 % on ab-
aCminG seameant,

LY . P TI .
v 32b. Setas abdominales i y ii bien separadas. Fig. 457 ................ ereeerens 33
™ ook
. q/}".y
3%b. Abdomingl setae § and §i widely seporated.

3 TR O 33 ivy

Fig. 457, Setal
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33a. Front reaching lessz than half way io vertex: crochsts iriordinol.
Fig. 458, ... ... e Foamily COSSIDAE

Fig. 458. a, Leopaord moth, Zewzero pyrino L b, tricr-
dinal crochets.

The caterpillars are mostly borers in the heartwood of vericus kinds
of woody plonts. The leopard moth, Zeuzera pyrina (L.). the larvae
bore in the branches cnd stems of apple, beech, birch, cherry, curramt,
elm, maple, oak, pear, plum, walnut, etc. The life cycle needs two
years to be completed.

33b, Froni reoching more or less two
thirds way to the vertex, and end-
ing in on aitenuate point: crochets
uniordinal or biordinal: small spe-
cles, Fig. 459, ......... ... 34

Fug. 459, Crochets: q, ie
ardinol; b, biordinal, o

34a. Crochets of prolegs biordinal. Fig. 460........ 35

Fig. 460. Bior-
dina! crochets.

34b. Crochets of prolegs uniordinal. Fig. 461. ... .. ... 36 @
I/

Fig. 461. Uni-
ordinal crochets.
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33a. Frente alcanzando menos que la mitad de la distancia a la vértice,
corchetes triordinal. Fig. 458 ..., Fam. COSSIDAE

33b. Frente alcanzando mas o menos dos tercios de la distancia a la vértice,
y terminando en un punto atenuado; crochetes uniordinal o biordinal;
especies pequefias. Fig. 459 ... 34

34a. Crochetes de propatas biordinales. Fig. 460

34b. Crochetes de las propatas uniordinal. Fig. 461 ...........c.cccceoenennn 36
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35a 8 ocelli arranged closely together. more widely separated from
- the" othe/r; rc:m»/ Fig. ZQB% ........... .. JFomily OECOPHORIDAE

5ingle yow o Crochets e 4l

: The caterpillars  usually live in

weabs or rollad leaves. One species

is destructive to parsnips.

.
s
h2)

Fig. 462, Papressarls heraclionas De
Geor,

Crechers en A0 gﬂ‘w-‘jw’- ‘
35b. Qcelli avenly spaced. Fig. 463, .......... Fomily GELECHIIDAE

The lexvae pictured here is
a widely dietributed and ser-
jous pest of cotton. It made

Fig. 463, Pink bollworm, Pactinophors s hI‘St_ appearance  in ou.r
possypiathy  (Saunders), country in 1917.

36a. Setos ¥ on Bth obdomdned segment newally placed just above
and alightly bafore the spiracie. ‘
Fig. 484, ......cocoiiininnnnn, o....Family GLYPHIPTERYGIDAE

This family inciudes about 550 known species,
lexgely oriental, The habits of the caterpillars
are known as leaf rollers, leai skeletonizers,

Fig. 464, a, Apple and
thorn skeletonizer,
Anthophila paricno
{Clerck); b, setal map
of Bih abdominal seg-
ment.

36b. Setas i on 8th abdominal segment usually placed above and
behind the spiracle. Fig. 465. ......... Family BLASTOBASIDAE

o @ Some larvae are known as
LAWY { oA borers in nuts, some scaven-
b 'K‘LA) . d gers, and some are preda:-

; cious on scaledinsects.

Fig. 465. Yalentinia glandulella Riley: a,
acorn with a hole; b, caterpillar in acorn;
<, hfad and thorax; d, an abdominal seg-
ment,
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leaf miners, stem borers und some live on webs.

35a. 3 ocelos arreglados irregularmente; fila de crochetes en A10 no
dividido ..., Fam. OECOPHORIDAE

35b. Ocelos regularmente espaciados; fila de crochetes en A10 dividida.....
.................................................................... Fam. GELECHIIDAE

36a. Setas iii en el octavo segmento generalmente situadas justo arriba y un
poco antes del espiraculo. Fig. 464..............coooeiiiiiiiiii

36b. Setas iii en el octavo segmento abdominal generalmente arriba y tréas
del espiraculo. Fig. 465.................cc... Fam. BLASTOBASIDAE
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SDIRACY
{
. SR e
37a. Prespiraculor wart on prothorax with 2 setae, ey A
Fig. 466. ............... Family YPONOMEUTIDAE
FROTHOAAY

Fig. 466, Setal
map of prothor-
ax,

37b. Pregpiracular wart on prothorax with 2 selae. .......... ..., 28
38a. Tuberele vii on meso- and metathorex with 2 seloe. ......... .39
38b. Tubercle vii on meso- and metathorax with 1 sota,

Fig, 467, . iviireinnecnanncnnrvnece s Fomily NOCTUIDAE

Alout 20,000 species have beon
described. The caterpillars ore
. commenly known os crmyworms,
" cutworms, ete. Night is  their
uvsual feeding time, but when
very numerous they oiten spread
Wi

out during the day as well. Some
0 feed on seeds and some are stem
£ PHORAY borers while the great mdajority

are folinge feeders. They are no-
Fig. 467, o, Setal map of mesothorax;  torious pests of agricultural crops.

b, Torno?o fruitworm, or corn earworm, 3 4k ¥
Weliothis armigera’ (Hbn.): ¢, varie. Lhe corn sarworm, Heliothis armi-
ated cutworm, Peridroma 'margaritess  gera (Hubner) is a cosmopolitan
Haworth), (U.S.D.A

pest.
. 39a. Setae minute; tubercle reduced to obscure rings: head usually
wide: prolegs reduced. Fig. 468, ....... .. .Family THYATIRIDAE

The larvae of this small family are
spanworms traveling like the geome-
trids. There are known as the becutiful
mining moths, the "beauty” belonging
to the adults. The naked coterpillars
Fig. 468. Thyatira derasa. sometimes live gregoriously in webs.

They pupate in o cocoon.

39b. Selas heavy, almost always spinulose: with conspicuous tub-

ercles. ........ vebienees sevimnsararanns N berreestrrans 40
40a. Tubercle iii of ubdomen with 2 setae.
Fig. 469, ... .. ...cvviiennnnnn Subfamily Lithosiinae, ARCTIIDAE

The cuterpillars possess tufted
~ hairs which are much reduced in the

last instar. This subfamily includes
about 50 North American species.
Fiy 14 Oenistis quadra. The caterpillars feed upon lichens.
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37a. Verruga pre- esplraCular en el protorax con 3 setas. Fig. 466................
............................................................. Fam. YPONOMEUTIDAE

37b. Verruga pre-epiracular en el protérax con 2 setas............................ 38
38a. Tubérculo vii en el meso- y metatérax con 2 setas........................... 39
38b. Tubérculo vii en el meso- y metatorax con 1=eta. Figl. 467 ................

........................................................................ Fam. NOCTUIDAE

39a. Setas minutas; tubérculos reducidos y anillos débiles; cabeza
generalmente ancha; propatas reducidas. Fig. 468 .......................
.................................................................... Fam. THYATIRIDAE
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40h. Tubercle i3 of chdomen with 1 sela.
B 3 £~ ST & 1 | N P S {Utethesia) Family ARCTIDAE

The caterpillars of this family are cov-
ered with dense tufted hairs often reddish-
brown and bluck. When disturbed they
often curl into o compact mass and are
; =, called woolly bears or hedge hog cater-
savii s G pillars. The cocoon cre made of silk and
ty- the nolongerneeded body hairs. They
' feed upen « wide variety of plants. The

fall webworm, Hyphantria cunea (Drury)
lives gregariously in webs.

0. 470, Felt webworm,
ilhgnnhic cwnen  {Drury
(WJSDA

4}a. Less than 4 pairs of cbdominal prolegs: sometimes anal prolegs
reduced. Fig. 470 ... ... ... ...l . Family GEOMETRIDAE

Bbout 2,000 species have been de-
scribed. The caterpillars are called
loopers, measuring worms, or span-
worms beccuse of their methods of lo-
comotion. They feed chiefly on living
plants but a few ore wuble to subsist
upon dry vegetuble matter.

41b. 4 pairs of abdominal prolegs or more. ...................... 42

Fig. 471, Paleocrs:
P?dg ite verngta

42ct. Crochets on prolegs uniordinal. ‘
Fig. 472, ... . .. 43

Fig. 472, Uni-
ardinal crachets,

42b. Crochets on prolegs biordinal or
triordinad. Fig. 473. ......... 52

Fig. 473. o, Biordinal crochets; b,
triordinal crochets, : b

43a. Warte rudimentary or absent, or obscured by secondary hairs,, .44
43b. At loast wart vi (subventral) many haired and distinct: necond-
ary hairs sparse or absent above prolegs. ................... 49
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41a. Menos que 4 pares de propatas abdominales; a veces propatas anales

reducidas. Fig. 471..........coooiiiiiieiiiinie, Fam. GEOMETRIDAE
41b. 4 pares 0 mas de propatas abdominales .................ccooiiiiiiiie 42
42a. Crochetes de las propatas uniordinales. Fig. 472 ..., 43
42b. Crochetes de la propatas biordinales o triordinales. Fig. 473 ........... 52

43a. Verrugas rudimentarias o ausentes, o bloqueado por los pelos
SECUNAATIOS .......oviiiiicvii ettt s be et eeeeear e sba e e 44

43b. Al menos verruga vi (subventral) distinto con muchos pelos; pelos
secundarios escasos o ausentes arriba de las propatas.................. 49
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Ader Snad plote bilwroeted: head roughly popillose: 3rd ocellus vexy
bavge, Fia, AVE. .o i, Fomily SATYRIDAE

About B0 deatribed speties are re-
cvorded in Morth Americe. The caterpil
lars chiefly live on grasses and cereals.
The rice butierfly, Melanitis Jede (L.), is
Pig. 474, Densis maseunhi Edw. 4 pest of rice, barley, bamboeo and sugar
: cane in Asia,

b, Aned plata simple; head smoother: 3rd ocellus rarely much en-

lorged. oo L. e e e e e 45
A Bpiracles ellipticud, lorges: prolegs short. ... ... ..., ., 46

450, Spiracles circular, small; prolegs slender, more or less siem.like,
with expanded planiz. Fig. 475, ...... Family PTEROPHORIDAE

More than 350 species have
been described. Most larvae are
stem borers and leaf rollers. Some
are of economic imporiance os
pests of ornomental plonts and
agricultural crops. The adults are
fin 32, Grope-vine plume, Qxyptilus the pluma {noths S0 !}me‘i be-
prvincelidoctylys Fitch, cauge of their finely split wings.

dte. Brdy with dense secondary setue.
T T 47

Berwady e

Fig. 476. A body
segment showing
the primary setae

and secondary se-
tae.

4il. Sevondery selue very spurse or absent above prolegs: wih
shople sotae or a few subprimaries, ... ... . ... ........ ..., 48
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44a. Placa anal bifurcada; cabeza con papillas asperas; tercio ocelo muy
grande. Fig. 474 ... [T Fam. SATYRIDAE

44b. Placa anal sencilla; cabeza mas lisa; tercio ocelo no muy engrosado ...
: s e et e et 45

45b. Espiraculos circulares, pequefias; propatas delgadas, como pedunculos

con plantas expandidas. Fig. 475............ Fam. PTEROPHORIDAE
46a. Cuerpo con setas secundarias densas. Fig. 476...............ccoovvvneenn. 47
46b. Setas secundarias escasas 0 ausentes arriba de las propatas............ 48
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§7u. Notch of labrum deep, with poroilel sides: onal prolegs as lurge
as others: with warjs, more or less overshadowed by the second-
ary hoire. Fige 477, .ovnniiiaiiiniican A few NOCTUIDAE

This family of owlet moths iz an
exceedingly important one, econom-
ically., Cutworms hide in the earth
of gardens, cultivated fields, etc, by
day and come out at night to cut
off young plants at ground level
The corn emrworm not only couses
Fig. 477. a, Com saryortn Heliin-  Deavy loss by feeding at the tips of
this armigers {Hbr); b, cutworm.  the maturing ewrs of corn but also
Euxon awxifiaris Grote. (U.5.DA.) tunnels into tomctoes.

47h. Notch of labrum ccute, with convergent sides; anal prolegs much
reduced ond not wsed: warts mdimentury ond dominated by a
single buir (Melafopha) or absent (Datanal.
Fig. 478, .. ... ..ol cierssieevone . Fomily NOTODONTIDAE

These caterpillars are gregarious, and
pose often with the anterior and posterior
ends raised into the oir and attached only
by medion prolegs. They frequently
possess dorscl humps or tubercles on the
body ond are often brightly colored. Their

Fig. 478. Yellow-recked ca-  chief feed iz the leaves of deciduous
terpillar, Patanc ministes trees.
(Drury?.

48a.- Tubercle iv at about the same level on obdominal segments 6th,
7th and 8th. Fig. 478. ...... ..{Doa) Family LYMANTRIIDAE

This family includes many destruc-
tive species. The gypsy moth, Porthe-
tria dispar (L) and the brown-ail moth,
Nygmia phaeorrhoect (Donovan) may oc-

o cur in such large number as to com-
fig, 479. Memorocampa vetusta  plately overrun and defoliate large
areas of trees,
48h. Tubercle iv of 7th abdominal segment much lower then on other

segments: cnal prolegs more or less reduced or modified,
Figg, 480, .....oiiiviivnniennninnn, ceinen Most NOTODONTIDAE

The coterpillar here pictured is «
"puss moth”. They never fail to attract
attention. The backward projecting
parts are anal tubes. This species feads
on the leaves of the willow family.

Fig. 480. Cervro vinule (L.}
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47a. Muesca de labro profundo con lados paralelos; propatas anales tan
grandes que las otras; con verrugas sombreados por los pelos
secundarios. Fig. 477 ..........cccccoovviiennnnn, unas pocas NOCTUIDAE

47b. Muesca de labro aguda con lados convergentéé; propatas anales muy
reducidas y no usadas; verrugas rudimentarias y dominadas por un
solo pelo, o ausentes. Fig. 478................. Fam. NOTODONTIDAE

48a. Tubérculo iv en mas o menos el mismo nivel en segmentos 6, 7,y 8.
Fig. 479 ..o Fam. LYMANTRIIDAE

48b. Tubérculo iv del segmento 7 mas bajo que en otros segmentos;
propatas anales mas o menos reducidas y modificadas. Fig. 480 .....
.................................................. la mayoria de NOTODONTIDAE
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4%a. With eversible mid-dorsal glands on 2nd abdominal segment.
Fig. 481, . ..o iiivincrvronnenncnananaons Family LYMANTRIIDAE

The caterpillars of this compara-
tively small fomily oare usually
clothed with long hairlike scales
which ore often sting producing.
They feed on the foliage of forest

Fig. 481. Notoloph .
(US.D.A,) - CoPnus antique L.

trees.
49b. No eversible middorsad glands. ............ccoiiiiiiiininnen 50
50a. Spiracles circular, small. .............. Family PTEROPHORIDAE
50b. Spiracles elliptical, normal in size. ..........coviiiinaatn 51
6 7 8
\/ — -
~t ~
5la. Wart or seta iv much lower on 7th abdominal ’viv\/,-'v\ W~
segment, or absent. .- /:. .
Fig. 482. .......... eeerees Family NOCTUIDAE | 3/~
Fig. 482. Setal
map of 6th, 7th
and 8th ab-
dominal seg-
ments.
51b. Wart or seta iv about the level on 7th abdominal segment as on
the 6th and 8th, ...........covivviniiinne, Family ARCTIIDAE
52a. Body without noticeable secondary hairs; with not more than 8
hoirs on each proleg. .............. (Ethmla) Family ETHMIIDAE

52b. Body with numerous secondary heirs, at least on the prolegs. .53

53a. Setae very irregular in length, some ten times as long as the
others; with obscure warts. at least in the earlier stages; some-
fimes provided with scale-like hairs.
Fig. 483, .. . iiiviiiirinniarecarannnces Family LASIOCAMPIDAE

i About 1,355 species have been
./, . 8cribed. The comterpillars pos-
7/ sess long hairs and are brightly
& colored. They live in forested
areags and orchards and feed

The tent caterpillars, Malacoso-
ma spp. occur in large numbers
and lie in webs. The Syrim
Fig. 483. Malecosoma americana silkworm, Pachypasa otus Dru-
Fab. ry belonging here was reared
for its silk by the Greeks cnd Romans,
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on the follages of various trees. .

49a. Con glandulas dorsales capaces de eversién en el segundo segmentos

abdominal. Fig. 481 ......ccccecineneene S Fam. LYMANTRIIDAE
49b. Sin glandulas dorsales capaces de eVersion.......c.ocevevveecnveruerenaenn 50
50a. Espiraculos circulares, pequefios................. Fam. PTEROPHORIDAE

51a. Verruga o seta iv mucho mas bajo en el septimo segmento abdominal,
o.ausente. Fig. 482........cccovvviiviivnvieciriereeeenenn, Fam. NOCTUIDAE

51b. Veruuga o seta iv en el mismo nivel en segmento 7 como en
SegMENtOS 6 Y 8 ot Fam. ARCTIIDAE

52a. Cuerpo sin pelos secundarios; no mas que 8 pelos en cada propata......
............................................................................ Fam. ETHMIIDAE

52b. Cuerpo con pelos secundarios numerosos, por los menos en las
PLOPALAS. ..ceveeiveerereesrirenaiesssveeaseeessrsesaesaeessasssaseesssessassssenssesannsans 53

53a. Setas muy irregulares en largura, algunas 10 vices mas larga como las
otras; con verrugas debiles; a veces con pelos que parecen a
escamas. Fog. 483.......cccvvvirinininninnnnne Fam. LASIOCAMPIDAE
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- 53b.-Setae subequal or -sometimes with selae emd prominent warts
and BPIMES, it e i e 54

54a. 8th abdominal segment with a dorsal homn, or plate,
ortubercle. ... e e i e 55

54b, 8th abdominal segmenmt without a dorsal horn, or plate,
Or tUberChe. ..o e e 58

-55¢. Body with numerous branching spines or enlarged tubercles.. . .56
55b. Body with ot most 2 pairs of small spines on thorax. .......... 57

56a. Head angulated or spined dorsally. or abdomen with several mid-
dorsal spines; crochets of prolegs usually triordinal,
Fig. 484, ... iuiiiiiiiitaerrianneinnan. Family NYMPHALIDAE

f';gp:sli Q, Basﬂuumc astyanax Fab:; b, Vonessa an-

About 4,000 species have been described. The caterpillars are
usually spiny but some are naked. The chrysalises are suspended by
the cremaster and the head is held downwards. They are often mark-
ed with silver or gold ornamentations. The adults are butterflies.

56b. Head rounded:; crochets biordinal.
CFig 485, ...t +esere..Family SATURNIIDAE

The caterpillurs chiefly
feed on broad-leaved de-
ciduous oand evergreen
trees. They oare called
giant or wild silkworms.
No less than 30 species in
z;gch?zass a, Samia cecropia L.; b, a proleg with ;::;::g: ﬁ:l:bl:resﬂible to
57a. Segments with £ or 8 ann.lets; proloqs not widely separated.

Fig. 486, ... ... ciitirieii it iiiinenenans Femily SPHINGIDAE

About 9(0 species have been
described. The caterpillars are
called hornworms because of the
presence of a hornlike process on
the 8th abdominal segment. Some
fo ase. T larvae assume grotesque attitudes
ig. . Tobacco homworm, Prote- which are thought to be respon-
paree sexta (Johanssen). ) sible for the name "sphlnx :Spmh"

or “sphinx caterpiller”.

53b. Setas subiguales o a veces con setas y Verrugas y espinas

PIOMUNENEES. ..vevureiieericrerieeereiiesas e nte st e e et ae e e asaeasisanbansees 54
54a. Octavo segmento abdominal con un cacho, placa,, o tubérculo dorsal ..
....................................................................................................... 55
54b. Octavo segmento sin cacho, placo o tubéreculo......covievniennininnene, 58

....................................................................................................... 56

56a. Cabeza angular o con espinas dorsales. o abdomen con algunas
espinas dorsales; crochetes de las propatas triordinales. Fig. 484.....
..................................................................... Fam. NYMPHALIDAE

56b. Cabeza redondeada; crochetes biordinales. Fig. 485.....cccociivieiicnineenns
...................................................................... Fam. SATURNIIDAE

57a. Segmentos con 6 o § ranuras; propatas no separadas anchamente. Fig.
B8O ...cvenrerieeiereresieee et ae s s Fam. SPHINGIDAE
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_ 57h. Seqmenis with 2 or 3 obscure annulets: prolegs widely separated.
Fig, 487. .......... P Family BOMBYCIDAE

The Chinese silkworm, Bombyx
mori L. is am important beneficial in-
sect which has been domesticated

Fig. 487. Chinese sifkworm, Bom- estimated obout 70 million pounds

byn mort L. of raw silk are preduced each year.
53¢, Hewd eloveted, triangular ........ {Lapera) Family SPHINGIDAE
580, Heot D00 S0, ...ttt eeaeraa et it e e anreannn 59

53a. Crachels on prolegs forming an ellipse, at most narrowly inter-
rupied. Fig. 488. ........ ...l Family HESPERIIDAE

About 3,000 species have been de-
scribed. The head of the caterpilloxs is
much larger than its prothorax which
forms . a narrow “neck” and makes
them readily recognized. Its body is
widest at middle and tapering toward
Fig. 488, Epargyreus tityrus Fab. both ends. They live exposed on plants

or within rolled and webbed leaves.
They feed chiefly on cereals and grass-
es. The adults are known as skippers.

59k, Crochels axranged in one band, occasionally interrupted, or
rarely forming 2 separcated bands, .............. B T -1

60c. Bands of crochets on prolegs reduced or interrupied at middls
ond with g narrow spatulate, freshly lobe arising near the inter-
ruption. Fig. 489. ..........cciiiiinnas, Family LYCAENIDAE

The caterpillars are largely phytophagous oand of-
ten found on leguminous plonts. Some ore predaci-
ous and feed on scaleinsects and other homopterous
nymphs.. A few are myrmecophilous. The’ body is
short and broad, sluglike and the head is smaller
and narrower than the body. .

g 489 l.ym@- .

80b. Prolegs with band of crocheis continuous, without a fleshy lobe
near the middle. .........oiiiiii i i e . 61

for more than 2,000 years. It was:

57b. Segmentos con 2 o 3 ranuras débiles; propatas anchamente separadas.

Fig. 487 oo Fam. BOMBYCIDAE
58a. Cabeza elevada, triangular........cccooeiiivminienieenndd Fam. SPHINGIDAE
58b. Cabeza no €5 aSi..c.coiiiii ey frerereseennssinns reeveeernrens 56
59a. Crochetes en las propatas formando un ehpse poco interrumpido, Fig.

488 i et s Fam. HESPERIIDAE

59b. Crochetes arreglado en una franja, a veces interrumpido, raramente
formando 2 franjas separadas ............ccceeueree. vissssiosanes crererereemen .60

60a. Franjas de los crochetes en las propatas reducidos o interrumpidos en
medio de la fila con un 16bulo carnoso cerca. Fig. 489 ...
.................................. cererrirrenenresseresseenseeneneneees FaM. LYCAENIDAE

60b. Propatas con franjas de crochetes continuos, sin un 16bulo carnoso ‘
cerca de lamitad........ccooveeeencciinnisinnnnnens rereeerenesessanee ceeraeia snes 61
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6lg. Dozsum of prothorax bearing an eversible, forked scent gland.
When the gland is retracted a iransverse groove s revealed:
body not hairy or spiny, but sometimes with fleshy filaments.
Fig. 490. ......... et rerrianiae e Family PAPILIONIDAE

About 800 species have been de-
scribed. The caterpillars feed on
a number of plants, but chiefly
on Citrus and Umbelliferae. The
thorax of the larva is usually enr
larged, ond sometimes possesses
two eyespots. A protrusible scent
gland on the dorsum which is
Fig. 490. Penilio cresphontes Cramer. called osmeterium— is oiten pre-

sent and is ejected when the co-
terpillar is disturbed. The adults
are the swallowtail butterflies.

e TE rIUM
Qs s

81b. Not us 6la. ...... O U N 62

62« Head and body entirely without spines, high tubercles, or fleshy

Blaments, . ..... ittt i e e e i e e i e 63
$2b. Body with spines, high tubercles, or fleshy filaments. ......... 65
630 Anql plate entire, rounded ................................. 54

63b. Anal plme bifurcate at tip. bearing 2 distinct processes.
........................................... Family SATYRIDAE

64a. Head apparently larger than prothorax. ..Family NYMPHALIDAE

64b. Head smaller than prothorax. Fig. 491. ......... Family PIERIDAE

About 1,000 species have
been described. The caterpil-
lars feed on many kinds of
plants but are especially fond
of cabbages and other crucifer-
ous crops. The cabbage butter-
fly, Pieris rapae (L) is a cos
mopolitan species and the rape
butterfly, Pieris napi (L)) is also
common to both Europe ond
North America.

Fig. 491, Cabbageworm, Pieris rapae (L.}

172

61a. Dorso del protorax con una glandula bifurcad y capaz de eversion.
Cuando esta erguida, se ve una ranura transversal; cuerpo no peludo
ni espinoso pero a veces con filamentos carnosos. Fig. 490.............
................................................................ ... Fam. PAPILIONIDAE

61b. NO COMO 618 .....ooviiiiioiiiiii e, 62
62a. Cabeza y cuerpo completamente sin espinas, tubérculos altos o
filamentos CamOS0S. ...........eovviiiiiiieiieece e 63
62b. Cuerpo con espinas tubérculos altos o filamentos carnosos............. 65
63a. Placa anal entero, redondeado...............c...c.oooeiiiii 64

63b. Placa anal bifurcado en el termino, con 2 procesos distintos................
....................................................................... Fam SATYRIDAE
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HOW To KNOW THE IMMATURE INSECTS 65a. Mesotorax y a veces otros segmentos con filamentos carnosos. Fig.
492 e et .Fam. DANAIDAE
_65a. Mesothorax and sometimes several other segments bearing fleshy @ = TIL e :

filaments. Fig. 492. .........cciiiiviiineennn Family DANAIDAE

Thb caterpillars chiefly
feed on milkweeds. The
monarch butterly, Dan-
aus plexippus (L.) is near-
ly a cosmopalitan species.
Its caterpillar is black and
yellow. The chrysalis is
pale green and iridescent. : : : &

Fig. 492. Dgnaus plexippus L.

i INOSOS.......cvvvennns ......Fam. NYMPHALIDAE
65b. Body without fleshy filaments. .......... Family NYMPHALIDAE, 65b. Cuerpo sin filamentos carmno
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COLEOPTERA

ORDER COLEOPTERA . : : ibio y tarso) y1 0 2
(The key s mainly compiled from Boving and Craighead, 1931, 1°. Patas tienen 5 segmentos (coxa, trocanter, fémur, t y )y

and Van Emden, 1942.) ufias distintas, Fig. 163 .....cccverinmnenennciiinesisenesisn st

la. Legs consisting of 5 segments (coxa.
trochanter, femur, tibia and tarsus) and
1 or 2 distinct claws (except in instars
of Micromalthus which are legless or
have 2-segmented legs). Fig. 163.....2 Fig. 163. A leg.

72
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‘1'23. Legs consisling of 4 segments {coxa,

HOW TO KNOW THE IMMATURE INSECTS

trochanier, femur end tibiotarsus) and ¢
1 claw;: or lesg than 4 segmenis; or i N
even vesiigial or absent. Fig. 164...13

g. 164, A leg.

P4
)

2g, Momdible with molar siructure. Fig. 185. ....3

The food habits of an insect possessing chew-

ing mouth ports can usually be judged fairly ac- =
curately by the size and character ?f ‘t'he man- Fig. 165. A right
dibles. These structures are “first line” orgoms mandible.

when it comes to securing food. It is interesting to note that insect

¢HT
ManpiSLE

_ jaws meet on a vertical plane instead of a horizontal one as with the

moemmals.

9b. Mandible without molar structure. Fig. 166. ....... 4

2EFT
AANDI BIE

Fig. 166. A left
mandible.

3a. 9th abdominal segment extended terminally into a single, conical,
" straight process; ventrally with a simple, transverse, narrow stern-
al plate: legs short, conical: claws of subequal size.
FIG. 167 o e oo eee s e eee e Family CUPESIDAE

A very small fomily
ronging into both' hemi-
spheres, including Aus-
tralia. The larva of Cupes
is a wood borer, as are
most of the other mem-
bers of the family. They

B . .
o S B are medium sized borers,
Fig. 167. o, Cupes con- and may be found under
color Wesin.; b, a leg; ¢, k
ventral aspect of 9th and bark.

10th abdominal segments.

73

1b. Patas tienen 4 segmentos (coxa, trécanter, fémur y tibiotarso) y 1 ufia; o
menos que 4 segmentos; o hasta rudimentario o ausente. Figl. 164....13

2a. Mandibula con una muela, Fig. 165 3

2b. Mandibula sin muela. Fig. 166

.............................................................. 4

3a. Segmentos 9 del abdomen extendido hacia atras en un solo proceso
recto; parte ventral con una placa sencilla transversal; patas cortas,
conicas con ufias sub-iguales Fig. 167..................Familia CUPESIDAE
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3b. 9th abdominal segment with terminal process bent downward and
direcied toword o similar but upweard bent process from the stern-
al plats: leg (in instar in which fully developed) provided with o
long. slender iarsus carrying 2 claws of equol length.
Fig. 188, ... .. .. i Femaily MICROMALTHIDAE

It ‘consists of a single North
< MEsOTHORAGE SPIRACLE American species, Micromal-
it g Bt * thus debilis Lec. The biology
of this insect is most remork-
aoble. It combines in its life
cycle 7 or 8 forms of larvae
and exhibits  both oviparous
ond ovoviviparous paedogene-
218,

Fig. 168. Micromelhus delibis Lec.

da. Carde very lorge: 2 puirs of gilis om the tip of %ih chdomingl
segment, Fig. 169. ............... i eeeeaen Fomily GYRINIDAE

They are called whirligig beetles or surface

Svimswna  swimmers. There are about 450 described spe-

b cies. The eggs are laid on objects in water. The

larvae cxe aquatic ond predacious. They pu-

a pate in flimsy cocoons attached to rocks, water
' plants, ete.

" Fig. 169. o, Dineutes
sp.; b, Moxilla of @
) gyrinié larva.

4b. Cardo of normal moderate size or smdll; never have
2 paifs of gills on the tip of 9th cbdominal segment.
Fig, 170, ... ..ot iiiiiienenciaonoasnnecones 5

Fig. 170. Maxil-
lo of a corobid
farva.

74

3b. Segmento 9 del abdomen con el proceso terminal doblado hacia abajo y
dirigido hacia un proceso semejante pero doblado hacia arriba de la
placa esternal; pata (en instar en lo cual est4n completamente
desarrollada) con un tarso largo y delgado con 2 uiias de largura igual .
................................................................... Fam. MICROMALTHIDAE

4a. Cardo (segmento basal de la maxila) muy grande; 2 pares de branquias
en el termino del segmento 9 del abdomen. Fig. 169Fam. GYRINIDAE

4b. Cardo del tamafio normal o pequefio; nunca con 2 pares de branquias en
el terminal del segmento 9 del abdomen. Fig. 170.........ocovevrueerrcune.. 5
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ial polpi latent; mentum ond lgula fused into an unpaired an-

e fl;‘::l:rlypbr.l?)bed piece. Fig. 171l ............ Family RHYSODIDAE
W Rather more than 100

v gpecies have been de-

o gcribed, Nothing ap~

pears to be knowri about
~ their metamorphoses.
***" The larvae are probably
b predacious. Look for

them under decaying
Fig. 171. o, Clinidium uulp*ule Newn:; b, Ventral bark.
aspoct of lobium.

"LABIAL
PAzp
5b. Labial polpi distinct end segmented. L e
FiG 1720 onoreieanennnnn s 6 3
®
6a. 9th cabdominal segment present: 8th abdominal

segment never texminal. (See Fig. 174). ........ 7
; Fig. 172, Ventral
aspect of labium,

8b. 9th abdominal segment rudimentary: 8th abdominal segment long,
conical, appearing as the terminal segment of the body.

(See Fig. 177D o ovivrennrmananerneiarensnenroanaseaenenainns 10
7a. 10th obdominal segment developed as a pygopod for locomoiorz
PULPOB@. - .uontenasrneecnnennsunssesnaenneaseunnenes e .
. 7b. 10th abdominal segment not developed as a pygopod.

Fiq. 173, oiiieiisstonnans fereeeieraneaas Family HALIPLIDAE

They comprise about 100 widely distributed species.
Their larvae possess segmentally arranged groups of
freshy process and are agquatic insects. Larvae and
adults live together among aquatic plants and may
be colletted readily by raking these plants out on to
the shore.

Fig. 173. Peito-
dytes sp.
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5a. Palpo labial no distinto; mento y ligula fusionados en un solo estructura
bilobulada. Fig. 171 ...c.c.covvveveveeieeeeeereeeeeeee e, Fam. RYSODIDAE

&

5b. Palpos labiales distintos y segmentados. Fig. 172......c.oveeveerevenenn. 6

6a. Segmentos abdominal 9 presente, segmento 8 nunca tenmnal (ver Fig,
L74) .ot Cereereeeeteteaeneseranenatenenen 7

6b. Segmento abdominal 9 rudimentario; segmento 8 largo, cénico, parece .
que esta el termino del cuerpo (ver Fig. 177) ..o, 10

7a. Segmento abdominal 10 desarrollado como un pygopod para
locomocion....................

------- “¢osesscnnococcnceeseneesoonenoa

cesceecesecsssceacca cac.tot.c.g

7b. Segmento abdominal 10 no desarrollado como un pygopod. Fig. 173 ...
................................................................. ceesreeeneeee. Fam. HALIPLIDAE
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8a. 2 or 3 poirs of hooks present on tergum of 5th abdominal seg-
ment. Fig. 174. ... ... iiiimiiiiiiennnn Fomily CICINDELIDAE

The family consists of about
2,000 species and their adults
are called tiger beetles. The
lorvae live in vertical or slant-
ing, cylindrictl burrows often
a foot or mote deep in which
they con move up and down
by aid of the dorsal hooks of
the fifth abdominal segment.
They ore predacious and found
along the sandy banks of riv-
ers ond bodies of water, in wet
meadows, and in doamp par-
tially shaded canyons.

Fig. 174. Megacephala coroling (L.).

8b. No hooks on 5th abdominal tergum. ............ccicieinensnas 9

8a. Terminal setae of tarsus much shorter than claws: retinaculum
single or absent. Fig. 175. ...... Ceeeeen ...Fomily CARABIDAE

The family is very large,
comprising around 21,000 de-
scribed species. The larvae
axe cornivorous and living
in the soil, grass, under de-
bris or dead bark. Pupation
takes place in a cell in the
ground. They are elongate,
usually flattened and grub-
like, and often very active.

Fig. 175. Harpalus viridiceneus Beauvois.

¢b. Terminal setaes of tarsus much longer than claws: refinaculum
bicuspidote. Fig. 176. .........ccoutns Family OMOPHRONIDAE

The members of this small family live
in the sand and debris along water
courses. They are comparatively rare.

Fig. 176. o, Ie? of Omophron;
b, Mandible of Omophron; C,
Omophron sp.
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8a. 2 0 3 pares de ganchos en el tergo del segmento 5 del abdomen. Fig.
I74. e Fam. CARABIDAE, Cicindelinae

8b. Tergo 5 del abdomen sin ganchos 9

.........................................................

9a. Setas terminales del tarso mucho mas cortas que las ufias; retinaculo
(ver abajo) simple o ausente. Fig. 175.................... Fam. CARABIDAE .

9b. S.etas terminales del tarso mucho mas largas que las ufias; retinaculo
bicuspidado. Fig. 176................... Fam. CARABIDAE, Omorphroninae
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16a. Hoad nutant; mandible falcate and simple: 8th cbdominal spir-
acle obeenit. Fig. 178, ....ccvvvvernacnes Family HYGROBIIDAE

This js a small fomily comprising
all aquatic species. They are found
in the Eastern Hemisphers.

Fig. 177. Hydrobia tarda Herbst.
(Redrown from Boving and
Craighead).

10b. Head porrect: mandible anot simple: 8th adbominal spiracle ter-
minal. (See Flig. 178). ...t i1

1lc. Mandible with distinct retinaculum, luner margin neither sulcale
nor twbuler; legs fossorial.
JFig. 178, L o.iiiiieiiiiiaen, Subicxmﬂy Noterince, DYTISCIDAE

b

The members of this small sub-
family are rather minute in size.
Thelr laxvae must feed, of coursae,
Fig. 178. o, Noterus sp.; b, mandible. ~ ©N tiny omimal forms.

11b. Mandible without distinct refinaculum, inner margin either sul-
cate or tubular: legs ambulatory or natatory.
(Soo Fig. 178) ........ G e eteeeer e et tee e e anttactenye 12

12a. Prothoracic presternum large and subquudrate. gula present, sub-
quadrate oy triangular: qulax suture double or amteriorly bifur-
cate. Fig. 178, ...coiiiiiiiiniininniennnnns Family DYTISCIDAE

The family contains more than 2,000 spe-
cies. Their adults are known as predacious
diving beetles, water beetles emd dytiscids.
The larvae are predacious ond feed upon
many kinds of aquatic animals including
‘mollusks, worms, tadpoles, salamanders and
fishes. Because the hunting life, the larvae
are sometimes called water tigers. Their
pupae are terrestrial and pupation takes
place above the water line.

Fig. 179..0, Dytiscus sp.;
b, Ventral aspect of head.

7

10a. Cabeza hipognato; mandibula simple; espiraculo ausente en segmentc
8 del abdomen. Fig. 178 ........ooovvemeeeeeeevesreeerennn, Fam. HYGROBIIDAE

10b. Cabeza prognato; mandibula no simple; espirdculo terminal en
segmento 8. (ver. Fig7 I78) ettt et e sneas 11

11a. Mandibula con un retinaculo distinto, margen interno ni con ranuras i
tubular; patas adaptadas para excavar. Fig. 178 ......Fam. NOTERIDAE

11b. Mandibula sin retiniculo, margen interno o con ranuras o tubular;
patas para andar o nadar (ver Fig. 179)

12a. Pre-esterno del protérax grande y cuadrado; gula presente, .......... sub-
cgadrado o triangular; sutura de la gula doble o bifurcada anteriormente.
Fig. 179ttt see e Fam. DYTISCIDAE
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12b. Prothoracic presternum tramsverse, narrow ond * band-shaped:
t: gular suture medion and simple.
?iuglu 1;};:"9.11. . g e '5 ...................... Family AMPHIZOIDAE

The family consists of the single genus,
Amphizoa, with only 3 aquatic species.
They inhabit rocks and loys in fresh water
streamms dlong the Pacific coast of N.
America and 1 species in Tibet.

Fig. 780. a, Amphizea
sp.; b, Ventral aspect of
head and prothorax.

: dominal segment glandular, discoidal and terminal.
e :;l;?alomms ............. U Family PAUSSIDAE

N
: ‘( More than 300 species are known.

They are adapted to a myrmecophilous

4 lifse. The metamorphoses of this fomily
e have received very little attention. Its
0 known members are all exotic.

Fig. 18!. Poussus kannegieteri
Wasm.

| 13b. 8th cbdominal segment not glandular and not discolddl. ..... 14
14a. Cerci segmented, individually movable. ................. ... 15
14b. Cercl solid OF GPBENL ..vveverecrrerrrriearnsionsosasensanns 28

15a. {0} Galea usually inserted on the palpifer; if absent. then the
ahdomen with only 8 disiinct ragments: or (b) galex less often
insertad on stipes (to the ouiside of lacinia), but
then the mandible serrate, the cercl 2-segment-
ed, ond the 10th abdominal segment almost al-
ways with a pair of recurved ventral hooks.
Fig. 182, (it iiiiiienaaeeaiasaas 114

Fig. 182. Maxilla.

78

12b. Pre-esterno del protérax transverso, delgado; gula ausente; sutura de 12
gula simple y en el medio. Fig. 180.................... Fam. AMPHIZOIDAE

134 .
B Segmentos abdominal 8 con glandulas, como un disco y en el termino.
Fig. 181 oo, Fam. CARABIDAE, Paussinae

13b. Segmentos abdominal 8 sin gl4ndulas y no como un disco .............. 14
14a. Cercos segmentados, méviles individualmente..................oooooooooo.. 15

14b. Cercos sélidos o ausentes

15a. Galea a menudo sale del palpifer; si ausente, entonces el abdomen con
solo 8 segmentos; o (b) galea a veces sale del stipes (afuera de la
lacinia), pero entonces la mandibula aserrada, los cercos con 2

segmentos, y segmento 10 del abdomen casi siempre con ganchos
recorvados. Fig. 182
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15b. Galea never inserted on the palpifer: often ab-
sent or fused with the lacinia; abdomen always
with 9 to 10 distinct segments; if the mandible
is serrats, the cerci absent or l-segmented.
Fig. 183, .. ..o i 16

18c. Mandible with a usually large, asper-
ate or tuberculate molar part.
Fig. 184. ...... e 17

Fig. 184, Two mandibles.

16b. Mandible without asperate or tuberculate molar part, usually
without molar part, ...... ... e 21

17a. 10th abdominal segment provided with a pair of recurved hooks.
Fig. 185. .............. Subfamily Limnebiinae, HYDROPHILIDAE

b
Zﬁé\ The members of this small sub-
l-loo«,

family are for the most pdrt found
on the Pacific coast, and are com-
paratively small in size.

Fig. 185. o, Ochthebius mipres-
sus; b, Tip of abdomen.

17b. 10th abdominal segment without terminal hooks but sometimes
with a pair of long setae. ................ ... il 18

18a. Spiracles absent: balloon-like appendices on prothorax, 1st and
8th abdominal segments; antenna very short and 2-segmented.
Fig. 186. .......... Subfamily Hydroscaphinas, HYDROPHILIDAE

It is o small subfamily, com-
prising only 4 or 5 species adapt-
r# ed for an aquatic life. They oc-
cur in running water, including
hot springs. The one American
species is found in our South-
Fig. 186. Hydroscapha natens Lec. waeast.

18b. Spiracles present: no balloonlike appendices: amienna 3-seg-
MEN@A. .. ....iiiiiii ettt e e 19
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15b. Gala nunca sale del palpifer; a menudo ausente o fusionada con la
lacinia; abdomen siempre con 9 o 10 segmentos distintos; si la
mandibula aserrada, los cercos ausentes o con 1 segmento. Fig. 183.....

16a. Mandibula con una muela grande, aspera, o tuberculosa. Fig. 184...17

I

16b. Mandibula sin muela &spera o tuberculosa; a menudo sin muela......21

17a. Segmento 10 del abdomen con un par de ganchos doblados. Fig. 185
................................................. Fam. HYDROPHILIDAE, Limnebiinac

17b. Segmento 10 del abdomen sin ganchos terminales; a veces con un par
de setas largas ........ccccoveereeernreninnen. erreeeerressneesraeseanesaeesseeraessreeranianrnans 18

18a, Espiraculos ausentes; apéndices como globos en el protorax y
segmentos abdominales 1 y 8; antenas muy cortas con 2 segmentos. Fig.
186 ..ceeerieenecneencreenrennn Fam. HYDORPHILIDAE, Hydroscaphinae

18b. Espirdculos presentes, sin apéndices como globos; antena con 3
segmentos
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19a. Apex of mandible multiserrate; cerci short. l-segmented.
SFig. 187, e e Fomily PTILIIDAE

The larvae and adults of these ‘feath-
er-winged”” beetles live in decaying
wood, fungi and in ant's nests, They
3 are very minute, some of the smallest

pr known beetles belong to this family.
Fig. 187. a, Nossidium ameri-
canum Mots; b, Mandible.

18b. Apex of mondible bifid or trifid: cerci 2-segmented, last segment
often multiomnulated. (See Fig. 188). ......................... 20

20a. Mandible with vestigial retinaculwm.
Fig. 188, ..oeiiiiii i e Family LEPTINIDAE

This is a very small fomily. Its hab-
its are practically unknown but they
have been found in rotten wood, in the
nests of birds and of field mice.

Fig. 188. a, Leptinus testoceus
Mull; b, Mandible.

20b. Mandible with distinct retinaculum or prostheca, or both.
Fig. 189, ................. . .Subfamily Anistominae, SILPHIDAE

They are found among damp herb-
age, in fungi, under bark, eic. They
are iairly abundant but their very
small size results in their being
rather poorly known.

Flg 189 a, Prionochaetc opace
Say; Mandible with retinaculum;
Mondlble with prostheca.
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19a. Apice de la mandibula multi-aserrada; cercos cortos, con 1 segmento.
Fig. 187 .ttt e aeene e snoes Fam. PTILIIDAE

19b. Apice de la mandibula bifida o trifida; cercos con 2 segmentos, ultimo
segmento a menudo con anillos (ver Fig. 188¥.......cccevvevervineciennncnne. 20

20a. Mandibula con un retinaculo rudimentario. Fig. 188 ..........cccccereeeucene.
................................................................................ Fam. LEPTINIDAE

20b. Mandibula con un retinaculo distinto, o un prostéco o ambos. Fig. 189
........................................................................ veeseeeer. Fam. SILPHIDAE
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21a. Mala {locinia and galea) and stipes fused.
Fig. 190. ........... e e 22

Fig. 190. Moxilla

21b. Mala segmentlike, movable. Fig. 191. ..Family STAPHYLINIDAE

This is one of the largest fomily of insects and
including more than 20,000 species. The adulis
¢£Zf5$2/e) are called rove beetles., The larvae are typically
g campodeiform and often closely resemble the Cara-
bidae. The larvae of certain species cxe definitely
known to be carnivorous ond predacious. Certain
larvae are pupal porasites of cyclorrhaphous Dip-
tera and undergo hypermetamorphosis.

Fig. 191. Maxilla.

22a. Mandible with apex simple. recurved and bent away from the
sagittal plane of the larva.
Fig. 192, ... . iiiiiiiiiiiiineianess Fomily PLATYPSYLLIDAE

“RECURVED

The family consists of a single species,
the beaver beetle, Platypsyllus castoris
Rits., which is an ectoparasite of the beav-
er in Europe and America. The biology of
T the immature stages is not known.

Fig. 192. a, Mondible; b,
Platypsylhes castoris Rits.

22b. Mendible with apex differently shaped. never recurved. ...... 23

LACINIA
\ o

23a. Galea present, often developed as a small,
hairy lobse on top of lacinia. Fig. 193. ...24

23b. Galea emd lacinia fused. .............. 25 i
Fig. 193. Maxilla.
81

21a. Mala (lacinia y galea) y stipes fusionadas. Fig. 190............cceeeeeeenee 24

21b. Mala como un segmento, movible. Fig. 191.Fam. STAPHYLINIDAE

Fxd

22a. Mandibula con el apice sencillo, recorvado y doblado hacia el lado
- lateral de la larva. Fig. 192 ...........cccceeree..... Fam. PLATYPSYLLIDAE .

22b. Mandibula con el apice diferente, nunca recorvado..........ccccueeecneeee. 23

23a. Galea presente, a menudo desarrollado como un 16bulo pequefio y

peludo en la cumbre de la lacinia. Fig. 193 ..........cccoevecnvenrnnncn.ee. e 24
23b. Galea y lacinia fusionadas...........ccceveeeeververncensesseneeseneseesernens ceeeee 25
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24a. Lacinic with entire surface asperate; terminal segment of maxil-
lary polpus subulate; ligula trilobed.
Fig. 194, ... .. i it Family SCAPHIDIIDAE

The members of this family are fungivorous
or occur in rotting wood both as larvae and

adults. Less than 100 species' are known in
North America although some species are very
coramon.

Fig. 194. o, Scaphi-
soma convexum Say;
b, Ventrol ospect. of
labium,,

24b, Lacinic not asperate, or only along posterior margin; terminal
segment of maxillary palpus not subulate: ligula bilobed.
Fige 195 cniitiini it et Family SILPHIDAE

Apsecansr rasr

The carrion beetles, burying beetles omd
sexton beetles are the common names of the
adult members of this family which include
about 1,600 described species. The eggs are
laid in dead onimal bodies and their laxvae
lead o saprozoic lile, However, some are
predacious and feeding upon snails or other
insects; others are found among plants and

fungi.
Fig. 195. a, Silpha sp.;
b, Mandibte; ¢, Lobium.
NASALE
25a. Ligula either deeply bilobed anteriorly. or " "
absent; labrum fused to become nasdle.
3 7= PR L L T 26

Fig. 196. Dorsol as-
pect of head.

82

24a. Lacinia con superficie entera asperada; ultimo segmento del palpo de
la maxila atenuada; ligula con tres 16bulos. Fig. 194 .......ccooccovvvvinnnnncs
.............................. Fam. SCAPHIDIIDAE (ahora STAPHYMNIDA"‘

24b. Lacinia no asperada, o solo en el borde posterior; segmento final del
palpo maxilar no atenuada; ligula con dos 16bulos. Fig. 195 ...................
............. rereenereesennenensssssessessrensscenesseescensnnensssensescenseneees @M. SILPHIDAE

25a. Ligula o bilobulada profundamente anteriormente, o ausente; labro
fusionado y convertido en el nasale. Fig. 196 ........................ vernemonness 20
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25b. Anterior margin of ligula entire; labrum distinct, oiten movable.
Fig. 197, o e most STAPHYLINIDAE

The short elytra of the adult staphy-
linids result in the larva and adults
often resembling each other rather
closely. The many species range rath-
er widely in size.

Fig. .197. a, Dorsal aspect of
heod; b, Oligeta oviformis
Casey.

26a. Cerci long and 2-segmented: antennae more than twice s long
as head: ligula bilobed; 6 ocelli on each side.
Fig. 198. ... ... .. ...... Subfamily Steninae, STAPHYLINIDAE

The members of this subfamily are rather short
and thick as compared with most staphylinids.
They live in sand and debris at the edge of water
courses and seem to be predacious.

Fig. 198. Stenus so.

26b. Cerci absent or small and immovable; antennae not longer than
head; ligula absenti: less than 6 ocelli on each side, sometimes no
O . L e i et teraee s 27

25b. Margen anterior de ligula entero; labro distinto, muchas veces
movible. Fig. 197....ccccovvrrvnvnnnvenncnnnn. la mayoria STAPHYLINIDAE

.

26a. Cercos largos y con 2 segmentos; antena mas que 2 veces la largura de

la cabeza; ligula bilobulado; 6 ocelos en cada lado. Fig. 198 ............... .
tereeeesssnesessreeesennneeessaesssnannes ....Subfamilia Steninae. STAPHYLINIDAE.

26b. Cercos ausentes o pequefios y no movibles; antena no mas largo que ia
cabeza; ligula ausente; menos que 6 ocelos en cada lado, a veces no hay

0CElOS ..cveeereeeeeenne. reseesessasennen reeesaessrearene reeerennes receersarenenaonen reereesenns sonen .27
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. 27a. Tergs expanded laterally: body oval: antenna club-shaped.
Fig. 190, .. it Family SCYDMAENIDAE

b avirrema
N -

It includes more than 1,200 species of small
insects. They mosily occur in moss, under
bark or in ants’ nests. Scarcely anything ap-
pears to be known of the biology of the fam-

ily.

Fig. 199. A scydmaenid
larva.

27b. Terga not expanded: antenna not club-shaped.
Fige 200, L. ittt it Fomily PSELAPHIDAE

The species mostly live in ants’ nests and the adult
bears a resemblance to ants. The biology of the
larvae ig little known. More thon 3,000 species have
been described. Their size is small.

" Fig. 200. Eup-
lectus confiuans
ec.

i)

2'8G.AHypermelamorphosis present; mandible without molar
part: maxillary mala short, thick, almost wvestigial:
gular area present; cerci absent. Fig. 201, .......... 29

Hypermetamorphosis is a condition that prevails
among a relative small percentage of insect species.
Some of the instars are radically different from each
other in habits and form or in some cases addi-

. - i Fig. 201. Ven-
tional instars occur between the full grown larva vl mapect Tt
and the adult. head.

28b. No hypermetamorphosis: different combination of characters
than in 28a. ... e 31

27a, Tergos expandidos lateralmente; cuerpo oval; antenas en forma de
mazas. Figl. 199 .....cciiriicrrenreeeeenenecenenennee Fam. SCYMAENIDAE

33

27b. Tergos no expandidos; antenas no en forma de maza. Fig. 200............
Fam. PSELAPHIDAE (ahora STAPHYLINIDAE)

................................

S
ﬁ Hipermetamorfosis presente; mandibula sin parte de muela; mala de la
maxila corta, gruesa, casi rudimentaria; area gular presente; cercos

ausentes. Fig. 201 .....coovevoiiiiirecrerreceeeeccsnee e rensesscecscessesasasssensssosane 29
A%b .
29=. Sin hipermetamorfosis; combinacion de caracteres diferente que en
28a. .ovrreeenene ceeemeenterenanosseennnens reeereneennsnnrannes veeteeenetesnessaaane SRR 31
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29z, Gula well developed: moaxillae inserted «t « considerable dis-
tance in from canisrior margin of prosternum: lobial palpi 2-seg-

.mented. Fig. 202. ...............

; ol
COARCTATE 2487um
AanvA

Fig. 202. a, Forms of meloid larvae; b,
Ventral aspesct of labium.

28b. Gula «rea short; maxilloe extending
posteriorly to near the cmterlor margin
of prosternum: labial palpi not seg-
mented, reduced o warts, or entirely ch-
sent. Fig. 203. .................

....30

....... ...Family MELOIDAE

This fomily comprises no
. less than 2,500 species. The
adults are called blister
beetles. Eggs are laid in
masses in the soil. The
newly hatched larvae called
triungulins or primary lar-
vae, are campodeiform. They
are active and feed on egg
masses of other insects in
the soil, or they may attach
themselves to certain adult
hosts and ride to the nests
and feed upon the food or
devour the young. Then they
transform into scarabaeoid
type of kavae, and some in-
to still a third type of larvae.
A prepupa stage is followed
by the pupa and then the
adult.

Fig. 203. Ventral aspect
of head and prothorax of
Rhipiphorus  solideginie
Pigrece.

30a. 1 ocellus on each side of

Fig. 204. Tetraonyx quadrimaculata F.

bhead.
Fig. 204. ..Genus Teiraonyx,
MELOIDAE

The larvae of this genus seem
so different from other Meloids
that some systematists would er-

Ist instar. rect a family (Tetraonycidae) for
the few members of the genus.

‘85

29a. Gula bien desarrollada; maxilas distantes del margen anterior del
prosterno; palpos labiales con 3 segmentos. Fig. 202 .......cccevvvccnnenne.

Fx8

29b. Gula corta; maxila extendidas posteriormente a cerca del margen
anterior del prosterno; palpos labiales muy pequefios o ausentes, no cox:
segmentos. Fig. 203............... rreesmrestesnnearssasenssesaesnassrsssessessssassessrssanes 30

30a. 1 ocelo en cada lado de la cabeza. Fig.204.............. Fam. MELOIDAE
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Severul ocelli placed together on each side of head.

Fig. 205. ... ... . ...oiiiiiiin, ... Family RHIPIPHORIDAE

The larvoe of this family are of great
interest on account of their porasitic
habits. Metaecus paradoxus is a pora-
site in nests of Vespa, but the eggs are
laid in old wood. The larva becomes

Fig. 205. Phipipherus solidaginis an endoparasite and then changes to

Pierce.

3la. Mandible bearing on accessory ventral

31b.

32a.

32b.

33a.

ectoparasite. Pupation takes place in
the cell of the host.

KEN T MArT8le

(] B
condyle: with either a free galea well sep- 5{:,’. :;:;;Lfs
arated from a distinct lacinia or with cri-

briform spiracles. or with both characters. |- oremng
Fig. 306. .. ... ... .. . ... 32 D

[

A COIMR F st SPRACLE

Fig. 206. a, A right
mandible; b, A max-
itha; ¢, A cribriform
spiracle.

Characters not so co#xbmed. e e e e e 40

Median epicronial suture present: 10th abdominal segment well
developed, usually about as large or larger than the well devel-
oped 8th ahdominal segment, sometimes fused with it dorsally.
when shorter than 9th obdominal segment, then provided with «a
pair of large emal pads. ......... .. L 33

Median epicranial sutuwre absent; 10th abdominal segment much
smaller thon the well developed 9th abdominal segment amd al-

ways without anal pads, or both 9th and 10th cbdominal segments
BT T T v TR O 37

Stridulating organ present on mesothor-
acic leg: abdominal terga not plicate.
Fig. 207, ... ... .. i 34
fci°ie§.°7' A mesothorac-
86

30b. Varios ocelos, arreglados juntos, en cada lado de la cabeza. Fig. 205 ..
......................................................................... Fam. RHIPIPHORIDAE

Fo

31a. Mandibula llevando un condile extra; con o una galea libre bien
separada de una lacinia distinta, o con espirdculos en forma de C, o con
ambas caracteristicas. Fig. 306 .........cccvevvivvenivniiniiinincnniiesinsnnee e 32

31b. Sin la combinacion de caracteres arriba............... resesesesnsessensessnsrrease .40

32a. Sutura epicranial presente; segmchto 10 del abdomen bien
desarrollado, a menudo tan grande o mas que el segmento 9, a veces
fusionado con el dorsalmente; si mas corto que segmento 9 entonces €l

~A

10 tiene un par de grandes almojadillas .........c.ccoccvvivvenneevvncnnncernnee. 33

32b. Sutura epicranial ausente; segmento 10 del abdomen mucho mas
pequeiio que 9 y siempre sin almojadillas; o ambos segmentos 9 y 10
son rudimentarios. ........cc.c..... vereseereressanonas reeereseneserssasaesaeeneesenassias sees 37

33a. Organo par estridulaciones presente en la pata mesotoracica. Fig. 207
..... reetereeterestetee et enar e et a e ettt s ssas e ss st ese st seresbasereatsasarasessniene srens S
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33b. Stridulating organ absent, or present as

“{egth an dorsal infef margin of maxdl-

lary stipites, usudlly working against a
granulate or striped area on  ventral
side of mandibles: abdominal terga pli-

cate. Fig. 208. .....

................ 35  Fig. 208. A mesothorac-

ic feg.

34a. Anus longitudingl between 2 lurge oval, often sclerotized pads at
end of body: metathoracic legs normal.

Fig. 209, ........ e

\ A Py
VENTR AL Arat LO8E

. Fig. - 209. Sinod -
lngﬂcum. rodendron eyl

...................... Family LUCANIDAE

The fomily consists of around 900 spe-
cies. The adults are called stag beetles.
Their larvae live largely in decaying
wood. The lorval stage lasts 4 to 6 yecxs
to complete their development. Pupation
takes place in a cell formed of gnawed
wood fragments. Some species are very
large.

84b. Anus tronsverse; end of body different: metathorucic legs reduc-
ed and mmuch shorter them mesothoracic legs.

Fig. 210, ...........

Fig. 210. Passalus sp.

............ w-ever....Family PASSALIDAE

About 300 species have been described. II was
reported that the parent beetles stay with the lom-
vae and chew wood into a condition suitable for
their progeny. The metathoracic legs of the lafvae
are greatly modified and addpted to form an organ
which works across a striaied cxea on the meso-
coxa, thus producing a squeaking noise.

87

33b. Organo par estridulaciones ausente en la pata. Fig. 208 ................... 35

34a. Ano longitudinal entre 2 grandes almojadillas frecuentemente
esclerotizadas en el termino del cuerpo. Patas traseras normales. Fig.

¥

200 . eemeaens Fam. LUCANIDAE

34b. Ano transverso; termino del cuerpo diferente; patas traseras reducidas.
Fige 210 icreeerccteeecreescene e eer s cnnesnessesnssaenans Fam. PASSALIDAE
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/ /GALSA

AdACIHA

85a. Lacinie and galea seporete. Fig. 218, ........ 36

Fig. 211. Maxillo,

38b. Locinior omd galea fused. Fig. 212. ..... Family SCARERBAEIDAE

About 15,000 species are known in this very
large fomily. The larvae ore typically scarabaeoid
type, living mostly in the soil and feeding upon
* plant tissues, but some forms are recorded as being
¢4 myrmecophilous. The white grubs are best known
larval pests while the Japanese beetle, June
beetle and rose chafer are the serious adult pests.
) The world's largest beetles belong here, and of
Fig. 212. Amemale g

hansenes Hoyes course the largest grubs.
& McColloch. g

One fairly large and: widely represented group within this family,
the Tumble bugs, are uvique in their method of providing for their
young. A pair of beetles make a large ball of mammalion dung
which they roll, often for a considerable distance, and bury in om
excavation which they prepare. An egg is laid in the ball ond the
grub makes its entite growth within the ball.

3ba. Stxﬁdulcﬁinq crgans absent. Fig. 213. ........ Family TROGIDAE

It is a small fomily composed of three
genera and about 160 species. They most-
ly live in dried decomposing animal mat-
ter, and may be found in carrion.

Fig. 213. o, Trox seebs? L.; :
b, Antenna.

35a. Lacinia y galea separadas. Fig. 211 .....ccccccovvvvvninniniinvnnininnncene 3

35b. Laciniay galea fusionadas. Fig. 212 .........

36a, Organos estriduladoros ausentes. Fig. 213
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36b. Bt lemst mmdllary stridulating festh present.
Fig. Bl .. it Family SCARABAERIDAE

The larvae of many Scoaxa-
baeids live in dung or other
decaying organic matter omd
are of little consequence ex-
cept to act as scavengers.
Many others feed on the
roois of growing plants end
are highly destructive.

Fig. 214. o, White grub; b, Moxilla.

3Fa. 8h abdominagl segment of normal form omd not terminal: Sth
abdomingl segment large. (See Fig. 218). .................... 38

37b. Bih chdeminal segment large end terminal; $th abdominad seg-
ment vestighal. (See Fig. 217).....coviiviiiiiniiiiniieiiinenn o 39

38az. 10th abdominal segment almost obliterated end without soft. fer-
minal prolongation: ocelli cbaent.
Fig. 2. ..ottt eienaeniiii e Family DASCILLIDAE

This is a group of small to med-

(. ¢ lum terrestrial and aquatic beetles.
) The larvae have been found in
f pasture land. Some 500 species
are known.

Fig. 215. Rascilius dovidson! Lec.

38b. 10th abdominal segment well developed., with soft terminal wun-
paizred. 2-segmented end retractile prolongation; § ocelli on each
side. Fig. 216. ......ccciviiiiiiiainnn Family HETEROCERIDAE

The family is very widely
distributed emd about 100
species are known. The
laxvae live in galleries which
‘ they excavate in the mud
Fig. 216. MNeterocereus vantrelis Malsh. boxd.erinq p°°15 and sireams.

89

36b. Al menos dientes estridulatorios presentes en la maxila. Fig. 214........
......................................................................... Fam. SCARABAEIDAE

&

37a. Octavo segmento del abdomen de forma normal y no terminal; noveno
segmento del abdomen grande. (Vea Fig. 215)....cccoevveevereceecrecneene. 38

37b. Octavo segmento del abdomen grande y terminal; noveno segmento
rudimentario (Vea Fig. 217)................. cerete ittt e s e neensena naans

38a. Décimo segmento del abdomen casi obliterado y sin prolongacién
terminal suave; ocelos ausentes. Fig. 215........... .Fam. DASCILLIDAE

38b. Décimo segmento del abdomen bien desarrollado con una
prolongacion terminal de 2 segmentos; 5 ocelos en cada lado. Fig. 216
....................................................................... Fam. HETEROCERIDAE
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39a. 3 terminal tufts of gills retractile into a pocket; antenna long and
mulfisegmented; one large ocellus and one small ocellus on each
© - side of head. Fig. 217. ..................... Family HELODIDAE

It is a small family.
Their larvae are aquatic.
They ore oll of small
size.

Fig. 217. Prionocyphon discoideus Say.

35b. Gills absent; antenna 3-segmented: 5 ocelli on each side of head.
Fig. 218. ................ Subiamily Nosodendrinae, BYRRHIDAE

The single genus Nosodendron contains 3 described
species, 2 from North America and 1 from Europe.
The larvae have been taken in fungi, under bark and
around the flowing sap of trees. They are thought to
be predators on dipterons laxvae. No information
concerning the pupae is availoble.

Fig. 218. Moso-
dendron  aali-
fornicus Horn.

4é;hxl?Gulur region or median gular suture pre-
sent or absent; when absent, with mon- » PRsTPeECA
dibles having mola or prostheca or ex- - - moLA
traordinary structures except a pgeudo- a b
mola. Fig. 219. ............... e 41 Fig. 219. 6, Ventral s

pect of head; b, Mond-
ible.

40b. Gular region or gu.lar suture absent: mandibles with pseudomola
OF MO MO ... otttitiininn ettt eianenaronereennnnnnnns 118

90

39a. Branquias de 3 mechones presentes, retractiles en una bolsa termixj.al;
antenas largas con muchos segmentos; un ocelo grande y un pequefio cn
cada lado de la cabeza. Fig. 217 ......ovvimvennnnecaeneee Fam. HELODIDAE

39b. Branquias ausentes; antena con 3 segmentos; 5 ocelos en cada lado df
la cabeza. Fig. 218 .....ccocvvvnenineninnnisneenne e Fam. BYRRHIDAE

40a (31b.) Regioén gular o sutura mediana gular presente o ausente; cuando
ausente, con mandibulas con una mola o prosteca o estructuras
extranordinarias (salvo un pseudomola).........cceceveeereeeecenennnen. vernemnanes 41

40b. Regi6n gular o sutura gular ausente; mandibulas con pseudomola 0l ilQn
1170) TR treeererentestesnsssasaesesstesesarsttsasssesieneares S00s 8
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4lg. Modlory orficulaling area either large or in-
Jistimct; when indistincl, meondibles with mola
{exxcept in Calogenidae., Epilachninae emd Lomai-
inge). Fig. 280. ..... ...t 42

Fig. 220. Maxiilla.

41k, Mepdllory crticulating crea absent, or very small, or concesled by
meniuon, not lorge cand cushioned: mendible withou! moles

42a. Mmﬁl@w mala divided into @ well developed lacinia and «
fingex-shoped, 1 or 2-segmented galen: mandible without a dis-
tinct moler part bul with a longiudinal series of hairs at the
base. Fig. 228 ............ e Foamily BYRREIDAE

The family has about 500 species. The adults
are called pill beetles. Their life histories are
in need of study. The larvae of Byrrhus pilula
are found beneath turf or moss. The larvae of
Ampbicyria dentipes cxe often injurious to wild
and cultivated plants.

Fig, 22! a, me}am
fagelatus Forst.; b,
Mandnble

42b. Mola simple, or division either indicated by distal notch or pre-
sent with lobelike goalea: mandibles with or without a molar part

" but withowt o longitudinal series of hairs at the base. ........ 88,

43a. Fither with exposed ¢ills below the entire ob-
domnen, or with movable 10tk abdominal seg-
meni mevally covering retraciile gills at the end
of the body., or with momillasform appendices
from (he 10th abdominal segmeni: momdibles

never perforate or deeply cleft. Fig. 222, ..... 44 :;oobzzs Tip

43b. Gills or anagl appendices usucally absent: whem present, then

- memdible either perfozxie or deeply cleft longitudinally. ...... 48
44a. Mevelble 10(h cbdeminal segment ebsent. ................... 45
91

41a. Area de articulacién de la maxila o grande o no distinto; cuando no

distinto, mandibulas con muela. Fig. 220........ccccceevvrerivenervnceerennennas 42
g
14b. Area de articulacion de la maxila ausente o muy pequefio o escondide
por el mentum, no grande; mandibula sin muela...........c.ccccoeverrennee.. 43

42a. Mala de maxila dividida en una lacinia bien‘desarrollada y un gale de 1
o 2 segmentos y forma de un dedo; mandibula sin molar pero con una
fila de setas en la base. Fig. 221. ....ccccccveveerrrrenne. Fam. BYRRHIDAE

42b. Mala sencilla, o indicado solamente por una ranura, o presente con una
galea como un l6bulo; mandibula con o sin muela pero sin fila de setas
........................................................................................................ veees 66

43a. O con branquias debajo el abdomen entero o con el décimo segmento
abdominal movible cubriendo branquias retractiles al termino del
cuerpo, o con apéndices de la forma de pezo6n en el décimo segmento;
mandibulas nunca perforadas o con ranuras grandes. Fig. 222 ........... 44

43b. Branquias o apéndices abdominales generalmente ausentes; si
presentes, entonces mandibula o perforada 0 con una ranura longitudinal
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" 44b, Movable 10th abdominal segment present he-
low 9th chdominal tergum. Fig. 223, ......... 47

45a, Body cylindrical, without venizal gills. ...... 46
: Fig. 222. Tip

of obdomen.

45b, Body flet, broadly oval: with ventral gills freely exposed from
2nd to bth abdominal segments.
Fig. 224. .. ........... e Family PSEPHENIDAE

The larvae are aquatic emd attach to
stones in swift-flowing sirecms, rapids,
° cascades and waterfalls. They are flat-
tened and disc-lixe. Their pupae ars sub-
merged and firmly ottached to stones.

Fig. 224. Psephenus le-
contei Lec.

" 48q. ‘Aiitennae comparatively long: 10th ebdominal sagment with a palr
of large lobes usudlly carrying spinose divesticles.
Fig. 225 ....ccovvunrnnn Subfamily Pilodactylinae, HELODIDAE

The biology of this subfamily
needs to be investigated. The larvae
of Ptilodactyla serricollis Say axe found
in the damp soil of forests. Only a
few species are known in North
America. Some systematists believe
that this subfamily belongs else-
where or @s a separate family.

Y
BPINOSE
DIVERTICAES

Fig. 225. o, Peiledectyle sewri-
collis Say; b, $th end 10th .ab-
dominal segments.

44b. Décimo segmento movible del abdomen presente debajo del noveno
terg0. Fig. 223 .ttt ene e 47

45a. Cuerpo cilindrico, sin branquias ventrales...........ccccereeverereerecrerenennne 46

45b. Cuerpo aplanado, redondeado; con branquias ventrales en segmentos 2
a 6 del abdomen. Fig. 224...........ccovrerurrrncnnce Fam. PSEPHENIDAE

46a. Antenas relativamente largas; décimo segmento con un par de 16bulos
grandes llevando protuberancias con espinas. Fig. 225...........ccocvcverneeee
................................................................... Fam. PTILODACTYLIDAE
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46b. Antennae shost: 10th abdominal segment without diverticles.
O Fig. 22B. . ....iiiiceeieenians Genus Ewrypogon, DASCILLIDAE

Some 500 rather widely
distributed species are
known for this fomily. They
are found in damp places
and are small sized. The
adults cre dull colored and
Fig. 226. o, Eurypogom miger Melsh; b, of rather soft texture.

Half aspect of head; ¢, 9th and 10th "ab-
dominal segments.

&7g. 8 paixs of cbhdominal spiracles, all projeciing. either eribiform or
biforcus but of & d@vmﬁmq sinuous type.
Fig. 227 ......cu-.. e eeseereseea e Family CHELONARIDAE

QOnly one species of this small
family is known in the United
States.

Fig. 227. Chelonerium sp.

47b. Bbdeminal spiracles vary from 1 to 8 pairs, either annuliform or
regulorly biforous, neves sinuous.
Fig. 228, ......... P R R PR ««..Family DRYOPIDAE

The larvae ot Dryops is stated to live
in damp earth beneath stones. The
larva of ome species of Psephenus is
said to resemble o trilobite except that
its lateral margins are notched. More
) . than 400 species are known. The adults
Fig. 228. Melmis oeneus Muller. are nomed "long-toe d water beetles.”

dBa. abdomingl segment operculate, vertical and terminal,
Fig. 229, .o.vvvcrrenncnnnaniroanioiannn. Fomily RHIPICERIDAE

This small family of "cedar
beetles” are dull colored and
of medium to large size. Their
life history is not well known.

Fig. 229. Zemoe plcee Beauv.

46b. Antenas cortas; décimo segmento de abdomen sin protuberancias. Fig.
226 .ttt eeesreee sttt a s enenenecnenen Fam. DASCILLIDAE

47a. 8 pares de espiraculos abdominales, todos efguidos, o cribiformas o
biforos, pero de un tipo sinuoso. Fig. 227 ..... Fam. CHELONARIIDAE

47b. 1 — 8 pares de espiraculos abdominales, o annuliformas o biforos,
nunca sinuosos. Fig. 228.........cccoveveevncccereereeeneee.. Fam. DRYOPIDAE

48a. (43b.) Noveno segmento del abdomen operculado, vertical y terminal
Fig. 229.............. reeertererenetenetenetasneenesasssnnessnases Fam. RHIPICERIDAE
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48b. 9th chdominal segment otherwise. ......... .. ............... 49

4%¢i. Spiracles cribriform: 10th abdominod segment terminal: prothorax
Jarge ond more or less depressed, usually covered with a plate
both dorsally and ventrally.
Big. 230, ...t Family BUPRESTIDAE

The flat-headed borers are a large
family which consists of about 8,000
described species. The larvae are
blind and legless but capable of ex-
cavating in all kinds of dry and
moist wood. They live in the trunks,
limbs and roots of trees. A few are
Fig. 230. Western cedar borer, leaf miners and gallmakers; some
Trochykele blondeli Mars. are highly destructive to fruit and

forest trees.

A0, Ot B0, .. iiiiitie ittt iatniatetatare it aaaaaens 50

50a. Labrum present. Fig. 231.

50b. Labruma fused. Fig. 232, .......oooieu.... 51

Fig. 232. Dorsal as-
pect of head.

5le, Frontal sutures present (except in Throscldae and Fucnemidae the
head capsule and mouth peaxis are reduced or much speciedix-

| 52
51b. Frontal sutures absent (except in Brachypsscirinl amd Leompyri-
dae, both of which have plercing mendibles). ................ 58
5%, Hmd capsule and mouth paris very much reduced or extremely
specialized. (See Fig. 233). ................. e iaaaeas 53
§2b. Head capsule and mouth parts slighily zeduced or entirely
pormal. ............ e et eeaaras ettt §4
84

48b. Noveno segmento de otra forma.........ccocevvevenccnnirncncenceeneneicsseceenns 49

49a. Espiraculos cribiformas; décimo segmento terminal; protérax grande y
mas 0 menos depnmldo a menudo cubierto con una placa. Fig. 230.....
Fam. BUPRESTIDAE

.............................................................................

49b. NO COMO AITIDA ... .everveereireiiircneeaenercneesnecnernsseseecnsssesesasenessssssssrecanesns 50
50a. Labro presente. Fig. 231 ....coovieriivrrrieeeniierecnntenssinesencnresissnssnessenne 60.
50b. Labro fusionado. Fig. 232.......ccccoviiciereneninroreneeseesnnessssessescsisansene 51

51a. Suturas del frente presentes (salvo en Throscidae y Eucnemidae, donde
la cabeza y piezas bucales son muy reducidas o especializadas)........ 52

51b. Suturas del frente ausentes (salvo en Lampyridae y Brachypsectridae,

ambos de las cuales tienen mandibulas perforadoras).........cccceernen. 56
52a. Cabeza y piezas bucales muy reducidas o especializadas (vea Fig. 233)

............................................................................................................. 53
52b. Cabeza y piezas bucales poco reducidas 0 normases .........c.coceee cuee 54
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53a. Legs short but thh normal segmems,
P 23R e ... .Family TEROSCIDAE

The members of this small
family are of small size and
are known as “pseudo click
beetles’””. The adulis are found
on flowers but mnot much is
Fra. 233. Throscus sp. known about the habits of the
lorvaoe.

53b. Legs vestgial or absent. Fig. 284. ......... Femily EUCNEMIDAE

Less than 100 species
are known for North
America. The larvae have
: the head parts enlaxged

Fig. 234. Melasis rufipennis Horn. and closely resemble the

buprestid larvae. They

bore in weod usually that is just beginning to decay and are fairly
common. g

54e. Gular arec well developed and quadrate.
Fig. 235. ... i iieiaiae 35

Fig. 23S. Venrral as-
pect of head.

84b. Guler area smeall and indistinct, or representsd only by a medicm
gulor swivze. Fig. 286, .......ccoivvevien... Family ELATERIDAE

This fomily is a large one
with cbout 8,000 kuown spe-
cies. The loxvae are called
wireworms and ore wall
known pesis of farm and
garden. They ozxe mostly
subterremeon and phytopha-

' : gous. Some axe predacious

Fia. 236. A wireworm. ‘upon white grubs ond «

: number of species inhobit

' decaying wood ond prey

- upon the xylophagous lew-
vas.

53a. Patas cortas pero con segmentos normales. Fig. 233 ......ccocvvecunerernneee.
Fam. THROSCIDAE

..............................................................................

53b. Patas vestigiales o ausentes. Fig. 234 ................ Fam. EUCNEMIDAE

54a. Area de la gula bien desarrollada y cuadrada. Fig. 235............... 55

54b. Area de la gula pequefia y no distinta, o hay sélo una sutura mediana.
Fig. 236....ccucereerieieeenerecrnrtescsnisnesnnsenssessneseannes Fam. ELATERIDAE
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-')5(! Larva strongly sclerotized: dersul and ventral prothoracic scler-
---pmes united into a solid cylinder: cervical membrane very large
and eversible forming a balloon-shaped sack helow the head
when raised. Fig. 237, ................... Fomily CEBRIONIDAE

This small family is
related to the wire
worme. Bs for the Uni-
ted Stotes our species
ore southern or west-
ern,

X
A" canviche renaRAnE ExPANDED

Fig 237. Cebrio antennatus Schfr.

55b. Larva white and sofi-skinned: dorsul emd veniral prothoracic
paris not forming a cylinder: cervical membrane not eversible.
Fig. 238, ... .. i Genus Sondalus, RHIPICERIDAE

The information available re-
garding the hobits of this genus
is very limited. Tt is reported
that a mature loxva of Sandalus
niger Knoch was token from the
nymph of a Cicada, having de-
Fig. 238. Sendalus niger Knoch. veloped as a parasite.

56c. 9th abdominal segment with an unpeaired poinisd prolongeation, or
paired cexci: bedy with featherlike or spinose processes.
Fig. .289. ........... fevaae. Group Brachypsecti, DASCILLIDAE

This group has but one known North American
species.

This fcnily of Soft-bodied Plunt Beetles, has less
thon a thousond known species. The most frequent
hobitat is in proximity to water but only a compara-
tively small percentage of larvae and cdults are
aquatic a8 with the species here pictured.

Fig. 239. Bre-
chypsectra ful-
ve Lec.

58b. 9th abdominal soqmeni without prolongation or cerci: body with-
out CONSPiCUOUS PEOCBESGBe ...ovvvrrvroeracarosinnns RN Y2

1

96

55a. Larva bien escleritizada, el protérax es un cilindrico sélido; una bolse
membranosa que se puede echar por afuera debajo de la cabeza. Fig.
237 ettt s et a s et nneennen Fam. CEBRIONIDAE

55b. Larva blanda; protérax no como arriba. Fig. 238.......ccccevveverrerrrvecnnene.

56a. Noveno segmento con una prolongacion; cuerpo con proyecciones
como flechas en los lados. Fig. 239......... Fam. BRACHYPSECTIDAR

56b. Noveno segmento sin prolongacion; cuerpo sin proyecciones..........57
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57a. Bpicrasind halves meeting venirally forming « iransverse bridge. : .
UG PADe o S Family CANTHARIDAE 57a. Aspecto ventral del la cabeza como en Fig. 240...........cccccevverrerenrennene.

L s Fam. CANTHARIDAE
N iz I EP/CKﬂN/AA The fomily is composed of 1,300 de-
MHALE  geribed species. Their adults cre com-
j monly colled soldier beetles. The eggs
care deposited in masses in the soil
The newly haiched laxrvae of some spe-
cies are feebly developed and ave
called “prolarvoe”. The larvae are
primarily carnivorous and bhave a vel
vely appearcgnce due to a covering of ’ e
fine hairs. Pupation takes place in

Fig. 240. o, Ceoathess sp.; . R
b, Ventral aspect of head cells in the soil.
{oppendoges omitted).

§7b. Eplereoniol holves not mesting vontsolly, ... .................. 58 57b. Aspecto ventral de la cabeza sin sutura de la gula .............c.cceerenneenene 58

$6a. Frontal sutuses prosent. Fig. 24l ......... Fomily LAMPYRIDAR 58a. Suturas de la frente presentes. Fig. 241 ............. Fam. LAMPYRIDAE

There are about 2,000 described species. The adults
ore known as fireflies and glowworms. The eggs,
larvae and pupce are also sometimes luminous. The
lxvae are predacious and feed upon small cmimais
including earthworms, snails, crustaceans and insects.
They are subterranecn but several Asictic species
oxe reposted to be aquatic. Pupation usually takes
place in a soil cell beneath rubbish or on the surface
in moist situctions.

Fig. . .
s e
58, Fromicl SURUFeS @OOOME . ..covvrieecrnatreracascrrntsiarcrons 59 58b. Suturas de la frente ausentes
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 589._Apntenna 3.segmented witk apical segmeni and a diskshaped ap-
pendin: siipes and mentum ssparate; carde present: golea 2-seg
mented. Fig. 242. 7. ... ..ot Family PHENGODIDAE

It is reported that the species of Phen-
godes prey npon myriapods. Some Jurvae
have light-producing organs, ond. cre very

! attractive, sometimes displaying two or
' b

“:"";,,,,mm,&‘ more colors of lights. The adult ‘females
([Z’Lﬂ““”” of some species resemble the larvae.
@)/

Fig. 242, o, Phengades sp.;
b, Ventral aspect of head.

59b. Antenna | or 2-segmented, distally covered with a large dome-
shoped oppendix; stipes and mentum fused; cardo vestigicl or
cbsent: galea l-segmented. Fig. 243. .......... Family LYCIDAE

They are similar to the lampyrids
to which they are related. The adults
fly by day, end are not luminous.

Less than 100 species are-known for
- r-;;?m '2543. Calopteron  reticulo- North America.

80c. Fromtel sutures present. ...........c.iciianeroaieiireeeneeos 61

§0b. Frontal sutures absent. ...........coiiii it 65

5la. Lacinia distally armed with 1 or more spurs, AarvAs W haiy
Fig. 288, ..ottt Family DERMESTIDAE

The fomily consists of about
5§50 described species. The lox-
vae are covered with long or
short hairs and feed upon dead
onimal and plant materials in-
cluding skins, hom, haix, wool,
tallow, cured meats, chesse, mu-
seum specimens and cereal

fomily.

59a, Antenas con 3 segmentos; stipes y mentum separadas; cardo presente;
galea con 2 segmentos. Fig. 242........................ Fam. PHENGODIDAE

59b. Aptenas con 1 o 2 segmentos; stipes y mentum fusionados; cardo
rudimentario o ausente; galea con 1 segmento. Fig. 243............cooe.........

cererreannneens S S tereeneserneerarsnnaenrans .... Fam. LYCIDAE
60a. Suturas del frente presentes .............oveveeveeeeeeeeeereseeseesesesessnnns S )
60b. Suturas del frente AUSENLES ........ccocvveverrrreererereeeerereereeseee e eeeeoeeesseeeon 65

61a, Lacinia con 1 o mas espuelas den el 4pice, larvas peludas. Fig. 244, ...
............................................................................ Fam. DERMESTIDAE
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8ib. Lacinia withoul SPUIS. .........ccoceeenn o, 62

§2¢. Ventrel wmouth parts deeply refcacted: carde
much smaller than stipes. Fig. 245. ......... 83

Fig. 245. Ven-
tra! aspect of
the left half of
head.

§2b. Ventral mounth paxts inseried in @ rather shallow emargination of
the fzomt moxgin of the head: caxde wt least us large as stipes.
Fig. 246. ....covvvnnnnn.ns e Fomily CLERIDAE

This fomily consists of about 2,500
described species. The larvae cre pre-
dacious and may be found in the soil,
frequently in the nests of bees and
wasps above ground, end also in the
burrows of woodboring insects. The
adulis are known as checkered bestles
and oxe attractively marked and color-
ed.

Fig. 246. a, Ventral half of
the head; b, Cellimerus ey-
cufer Cl‘cpm

83a, Memdible with a long. st pmﬂh@c@!ﬂ process necr (he middle er
at the bose of the faner mexgin: spicranial suture well developad,
Fig, 247, ool Family MELYRIDAE

N
[}

A At least some of the laxvae
of these soft winged flower

beetles are predacious. Some
speciss of adults are very
common on green plants.
oo Bround 1,500 spocies have

PROTIECAL PROCESS sohune been describad.

241 o, Collope migrieeps Soy; b, Mond-
¢, Dorsal ospect of head.

89

61b. Lacinia sin espuelas

62a. Piezas bucales ventral y retractadas profundamente; cardo mucho més

pequefio que el stipes. Fig. 245........ocovmiceveieveeccccceeee e EB
6%1 Piezas bucales no retractadas profundamente; cardo y stipes sub-
iguales. Fig. 246........cccererveveereeeeeerenerenenne e Fam. CLERIDAE

63a: Mandibula con una prosteca cerca de la mitad o en la base del margen
interno; sutura epicranial bien desarrollada. Fig. 247. ....................

................................................................................ Fam. MELYRIDAE
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63b Mandible with a short or no prothecal process: medion epicranial
.. ._.. suture usually not well developed, or entirely absent. ........ 64

84a. Antennca with the sensory appendix longer than the distal seg-
ment. Fig. 248. .. ... ...l Family CISIDAE

This is a widely distribut-
ed family comprising prob-
ably over 300 species which
are found in old wood or
fungi. Some of the grubs

- SENSORY
ALPERDIX eat paper and are known as

"hookworms”’; other species
are pests where grain feed
is stored.

L ANTENNE

Fig. 248. Ennearthron sp.

84b. Antenna with the sensory appendix shorter than the distal seg-
ment or absent. Fig. 249. ................. Family OSTOMIDAE
The well-known cadelle, Tene-
broides mauritanicus L., feeds pri-
marily upon grain and grain pro-
ducts, but sometimes also preys
> on other insects which live in the
Fig. 249. Airora cylindrica Serv. same medium. They are whitish
grubs and noticably flattened.

85a. Antenna without sensory appendix: ventral mouth paris apparent-
ly protrocted. Fig. 250. ..................... Family CUCUJIDAE

This fomily of flat bark
beetles contains less than
1,000 known species but they
are so variable that the fom-

il
Fig. 250. a, Ventral aspect of head, show- ily appears at several pluces

ing the protracted mouth parts; b, Scelidie in our key.
linewrls Lec.

65b. Antenna with dilated sensory appendix; veniral mouth paris re-
tracted. Fig. 251, ............. Group Bothriderini, COLYDIIDAE

Some species of this group are
phytophagous, some are preda-

a : p cious upon wood boring insects,
@ %}\ and a few are parasitic. Look for
Cc

them on leaves or under the bark
of trees.
Fig. 251. a, Deretaphrus cregonensis

Horn; b, Antenna; ¢, Ventral aspect of
head, showing the retracted mouth

parts.
100

63b. Mandibula con una prosteca corta o ninguna; sutura epicranial ausente

0 N0 bien desarrollada............coeveeeeieeeeeriererreeeeseneeeesereeesnsinisesseaes 64
64a. Antena con el apéndice sensorio mas largo que el segmento distal. Fig.
A .. erereereneeennaranrrreaaae s s e aaasetenasseesastrsesse s s naansnraTaannsnn Fam. CISIDAE

8

64b. Antena con el apéndice sensorio mas corto que el segmento distal, o
ausente. Fig. 249.....ccvceeveevrcennicncnicniennenicneanens Fam. OSTOMIDAE

65a. Antena sin apéndice sensorio; piezas bucales aparentemente erguidas.
Fig. 250 ....creeerereseennenerencnsesenenssnssonsssmssnsenensaneeenen b @, CUCUJIDAE

65b. Antena con un apéndice sensoria ensanchado; piezas bucales
retractadas. Fig. 251....cccoeviivivnvninnnnineennrnnnene Fam. COLYDIIDAE
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ofpb)
66a. Veniral mouth parts retracted. (See Fig. 251c). _.............. 67

66b. Ventral mouth paris protracted. (See Fig. 250).
© 77 Fig. 252, C....... e "....Fomily CERAMBYCIDAE

The family is about sixth in size in the
order and contains about 20,000 described

: species. Because of the large thorax the lor-
vae are called roundheaded borers. The eggs
are laid on or in the host plants and the fe-

Fig. 252. Roundheaded ! S !
apple tree borer, Seper- mgle beetle sometimes girdles a limb so that

do. condide Fab. the larvae may feed on the dying wood. The

larvae feed as borers on both living ond dead plants, and are very
destructive. Some of these larvae are known to live for many years.

67a. (o) The back of the mandible either with 2 long flagellate setae
distally. and the body of the mandible partially fleshy or fully
sclerotized: or (b) the back of the mandible without long setae
distally. and the body of the mandible always fleshy. only with
the base, or the tip and the base sclerotized.
Fig., 253, i i ittt most LATHRIDIIDAE

The members of this fam-
ily number more than 700
species and are found in
moss, decaying wood ond
fungi. A few have occured
Fig. 253. o, Cartoders costulate Reit.; in herbaria, dried cgrcasses
b, Mandible. ond in ants’ nests.

€7b. The back of the mandible without long flagellate setae distally.

and the body of the mandible completely sclerotized. ......... 88"

-} #ALEA
- LACINIA

88a. Mamdllary mala with distinguishable lacinia and

galea. Fig., 254, ... .. ... ... . iiiitarannen 69
Fig. 254,
Maxillo.
- MALL
N MAXLLARY
68b. Mamxillary mala entire, sometimes bilobed anteriorly. e
Fig. 255, ... ittt ittt 71
Fig. .
Aigxiﬁg.s .
101

66a (42b) Piezas bucales retractadas (vea Fig. 251C).cccuninrniccrccreicccnnce. 67
66b. Piezas bucales erguidas (vea Fig. 250).Fig. 252.....ccevveevervvnercnercncennns :
....................................................................... Fam. CERAMBYCIDAE

67a. (a.) El trasero de la mandibula o con 2 setasfargas cercal del apice y el
cuerpo del mandibula carnosa o escleritizado; o (b) el trasero de la
mandibula sin setas y el cuerpo de la mandibula siempre carnosa, s6lo

con la base y termino escleritizados. Fig. 253 .....cccccevvvevvnvnnvvecccnnnenne.
.............................................................. la mayoria de LATHRIDIIDAE
67b. Mandibula completamente escleritizada y sin setas largas ....... verenes 68
68a. Mala de la maxila con lacinia y galea visibles. Fig. 254 ................... 69
68b. Mala una sola unidad. Fig. 255.......cccevveevvrerecrennne vveeeranen vrerneeenenenes 71
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§8a. 2nd aniennal segment more than 4 times as long as the basal
segment. Fig. 256. .............. ... ... Family LATHRIDIIDAE

M ws.  These “minute brown scavenger beetles” are
SEGMENT

very small. Some are pests in drugs and other
commercial products. Both larvae cnd adulis

are so small that they ofien escape detection.

Fig. 256. Dorzal as-
pect of head.

88h. 2nd anlennal segment subcylindrical, 3 times or less, as long as
the basol S2gMENE ... .cevererenireerreraresnasoieaoanes 70

76a. Spiracles empular, not on tube; cercl not digtinct. ‘
- Fif;. P57 i Subfamily Eucinetinae, DASCILLIDAE

Fig. 257. 0, Eneinetus sp.; b, A

spiracle,
70b. Spiracles biforous, on ‘tubes; cerci sirong.
FiI;. 1.1 T Femily DERODONTIDAE

The members of this small
foomily live in fungi. They are
known as the "Tooth necked”
fungus beetles.

Fig.. 258 donty lotus

. . a, Dar
Melish; b, A spiracle on tube.

~MALA
MAXRIARY
PAL
71a, Maler §xdciformn. Fig. 289, ....... ...t 72
ﬂ%&iﬁ?‘
I"Anl.ﬁ:g
(7%
)
71b. Mala obtuse, or with inner margin irreqularly
toothed or motched., Fig. 280. ................ 78 F;
Fig. 260.
Maxilla.
102
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69a. Segundo segmento de la antena més que 4 veces més largo que el
segmento basal. Fig. 256 ..........cccovvvevveerennnnn. Fam. LATHRIDIIDAE

69b. Segundo segmento de la antena 3 veces o menos la largura del
segmento basal 7

fretessterensatanaartesassntsarebbes st st sat st bt aesaseeansassnesaensssassasanes 70
70a. Espiraculos como anillos, no en un tubo; cefcos no distintos. Fig. 257
............................................................................. Fam. DASCILLIDAE

70b. Espiraculos biforos, en tubos, cercos fuertes. Fig. 258. ........c.o.oun.......
........................................................................ Fam. DERODONTIDAE.

71a. Mala en forma de un hoz. Fig. 259

71b. Mala obtuso, 0 con margen interno con dientes o huecos irregulares.
FiZ. 260 ...ttt e 18
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72a. Spiracles biforous. Fig. 261 ..... .78

The spiracles, openings clong the sides of
the thorax cwd abdomen of both immature omd
adult insects which function in respiration take
various forms end numbers in different spe-

- apENs

cies. A BIFORUS SPRACLE

Fig. 261. A bi~
forus spiracle.

72b. Spiracles empular. Fig. 282. ................ 77

Fig. 262, An on-
nular spiracle.

73e. Spiracler at least some borne on iuhes: cercl terminating abrupi
ly with 2 or 3 conical processes. (See Fig. 283). .............. 74

73b. Spﬁmclm not et all on tubes: cerci lerminally poinied end simple,
or corcl absent. (See Fig. 285). ........civitiiiniii i 75

E %@E@@W 74a. Labial palpus l-segmented. Fig.
S 263. ..Fomily MONOTOMIDAE

Fig. 263. Wesperebaenus sp.

74b. Labicl polpus 2-segmenied.
Fig. 288, ..ottt eaes Famly RHIZOPHAGIDAE

Very little is known regoxd-
ing the habits of the family.
The larvae of Rhizophagus are
predacious upon xylophagous
insects, Leas thean 20 species
Fig. 264. Rhizephagus grandis Gyll. ore known for North America.

75a. Body cylindrical; mandible with 3 eplcal testh.
Fig. 285, ...covevvnneennns Subfarally Lengusiinae, EROTYLIDAR

This eubfamily does not
contain many American spe-
cies, but a few of them are
rather important os plont
pests. The larvae ave slim
whitish “worms"” which bore
in the stems of clover and
other plomts.

Fig. 265. lengurie engustata Beauv.

103

72a. Espiraculos biforos. Fig. 261 ........ccccevevvvniniiiiiiciiniiinineeeceiecnens 73
72b. Espiraculos como anillos. Fig. 262........coveevvveneceniinceceninnennniennen 77

73a. Al menos algunos espiraculos en tubos; cercos terminando
bruscamente con 2 o 3 proyecciones conicos (vea Fig. 263) .............. 74

73b. Espiraculos no en tubos; cercos apuntados y sencillos, o ausentes (vea
S T 4 35 TP 75

74a. Palpo del labio con 1 segmento. Fig. 263 ...... Fam. MONOTOMIDAE

74b. Palpo del labio con 2 segmentos. Fig. 264 .. Fam. RHIZOPHAGIDAE

75a. Cuerpo cilindrico; mandibula con 3 dientes apicales. Fig. 265.............
............................................................................ Fam. LANGURIIDAE
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75b. Bedy fusiform: mandible with 2 apical teeth. ................ 78

Fig. 266. a, Pharaxonothe kirshi Reit,;
b, Mandible.

76a. Culling edge of mandible be-
hind the apical teeth with o
single rounded projection: re-
tinaculum short and broad.
Fig. 266. .Subfamily Clado-
xeninae, EROTYLIDAE

76b. Cutting edge of mandible behind the apical feeth multiserrate:

retinaculum long ond slender.
Fig. 267, .. .ot it Family CRYPTOPHAGIDAE

Fig. 267. o, Cryptophagus saginatus
Sturm.; b, Mandible.

77a. Cerci absent. Fig. 268. .....

Fig. 268. Saw-toothed grain beetle,
Oryzaephilus surinamensis (L.)

About 800 species are describ-
ed. They are found on fungi and
decaying orgdnic matter. A few
are found in the nests of ants and
wasps where they are thought to
be predators or scavengers.

....... Group Silvanini, CUCUJIDAE

The genus Silvanus contains 55
known species. The larvae of
some of the species are very de-
structive to stored grain products,
dried fruit, etc. Their small size
often permits them to get a good
start before being detected.

77b. Cerci present. Fig. 269. .............ceu.... Family CUCUJIDAE

Fig. 269. Cucujus clavipes Fab.

78a. Mentum with only apex free, or small, or in-

distinct by fusion with other

Sphindidae, mentum free to base and distinct,
but appearing together with & mandible pro-
vided with retinaculum and a 8th abdominal

This family consists of about
1,000 species. The development of
many species takes place in grain
and grain products. A few are
predacious upon wood-boring in-
sects and also on termites.

MENTL
/N rfﬂzz.wt

areas (except in

Fig. 270. Mentum

segment without cerci). Fig. 270. .......... 79 and moxilia.

78b. Mentum with more than apex

developed and distinct. .....

free, often free to base, always well
................................ 93

104

75b. Cuerpo fusiformo; mandibula con 2 dientes apicales.....ccoceereerieneenne 76
76a. Fila de mandibula tras de los dientes apicales con una sola proyeccion
redondeada; retinaculo corto y ancho. Fig. 266.... Fam. EROTYLIDAE

76b. Fila de la mandibula como una sierra; retinaculo largo y delgado.Fig.

L SRR Fa‘m CRYPTOPHAGIDAL
77a. Cercos ausentes. Fig. 268 ........cccocecveeeenvrccennen Silvanini CUCUJIDAE
77b. Cercos presentes. Fig. 269.........ccccccceveveevcvenenenee.. Fam. CUCUJIDAE
78a. Mentum con sdlo el apice librg. Fig. 270 e reeeeeee .79
78b. Mentum con mas que el apice libre, siempre distinto ............ rreereeene 93
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79a. Head swollen laterally. emd much broader thon thorax: carde of
normal shope and position: mexillary articulating area round and
well developed: hypostomal inner margin concave between fossa

for mandible and posterior end of cardo.
CFig. 271 ... ..., Genera Prostomis and Dryocora, CUCUJIDAE

Prostomis mandibularis, here figured is almost
cosmopoliten in its distribution. The group is a
relatively small one.

The family Cucvjidae hos about a thousand
known species of rather widely diversified forms.
Both the larvae and the odults are often serious
pests of stored food products cmd as such have
been .distributed world wide, Many of the species
live under the bark of trees, some being plant feed-
ers and others feeding upon the small animal forms
Fig. 271. a, Pros- they find associated with them. The larvae are

fomis mund-bulm: usually elongate and flattened.
Fab.; b, Maxilla,

79b. Different development of some. or cll, of the 4 characters. ....80

80a. Maxilloe appearing protracted in front of the L

mandiblular articulaions by a complete or
partial elimination of the cardines.

Fige 272 ...oiiiiiiiiie 81 i 272, ventral
aspect of head.

80b. Maxillas deeply retracted. Fig. 273.

Fig. 273. Ventral
aspect of head,

81@. Cerci present: terga without glandular opsnings. ............. 82

105

79a. Cabeza cnsanchada'latcralmcnte y mucho mas ancha que el térax;

cardo de forma y posicién normal. Fig. 271.........ccoveemeeceveevinccnennene.
.................................................................. dos géneros de CUCUJ IDAM

79B. No como artiba ......ccveveeveeeeeereesinennns S ceeererennenes verrennnnnrenes veereeeenn 80

80a. Maxila aparentemente en frente de las bases de las mandibulas. Fig.

80b. Maxila retractada profundamente. Fig. 273..........ccoveeemeevererrcecrenennee 85
81a. Cercos presentes; tergos sin aberturas de glandulas.......................... 82
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81b. Cerci abrent: terga with paired glandular openings.
o F:q 274 ... e ... Family QORTHOPERIDAE

These are the “fringe-winged fungus
beetles”. They are small but quite cbun-
dant. As the name indicates they live im
fungi.

Fig. 274, Corylephedes =
ginleellls Legy ? mer

82c. 8th abdomingl segment distinctly longer than 7th.

Big. 275, i e e Fomily CUCUJIDAR

W The genus Laemophloeus contains

) more than 320 species which occur

Eig. 275. Leemophlocus bigut- urder bark end some are destructive
tatus Say. ) to dried fruit and cereals.

82b. 8th abdeminal segment about as long as sevenih or shorter.. . .83
83e. Larvae porasitic, having & swollen abdomen. slightly sclerotized:
head cnd body white.

Fig. 276. ...........Genera Scalidia emd Calogenus, CUCUJIDAE

) - BBDP The species here pictured is found
NN ‘ ~*"  in our southern stotes. Only a few
v species of these iwo gemera are

Fig. 276. Seafidia lincavis Lec. known to America.
83b. Larvee net parasitic and cbdomen not swellen: head amd body

normally selerofized. ......... ... .. e, 84
84a. Apical segment of labial polpus mormel: hypesiomdl rods diverg-

ing posieriorly. Fig. 277. ................ Fexmily PHALACRIDAE

The larvae of Olibrus bore into stems
sromaL and pupate underground. Eustilbus apica-
-Jis Melsh. is o predator upon the pec aph-
ids. There are some 500 spscies of these
b “shining flower beetles".

Fig. bZ‘I\Z. a,' Pﬁnels:m:
sp.; entral aspect o
a haif head.

108
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81b. Cercos ausentes; tergos con aberturas de glandulas. Fig. 274..............
Fam. CORYLOPHIDAE

........................................................................

82a. Octavo segmento abdominal claramente més$ largo que el séptimo. Fﬁg
275 et e sttt a e a s een Fam. CUCUJIDAE

82b. Octavo segmento mas corto que el séptimo, o més o menos igual ...83

83a. Larvas parasiticas con el abdomen ensanchado, cabeza y cuerpo
blanco. Fig. 276 .....ccucvevervvcnnieneesrccnnenncanes 2 géneros de CUCUJIDAE

83b. Larvas no parasiticas y abdomen no ensanchado; cuerpo y cabeza cox
escleritos NOrmales .........cocvervveeceriecneeccnsinenns eeveeeeraerneseresessenseasassraes 84

84a. Segmento 4pical del palpo labio normal; barras hypostomales
divergentes. Fig. 277 ......ccovvvvrcncicnnercsecresssnennns Fam. PHALACRIDAE
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84b. Apical segment of labial palpus minute; hypostomal rods poral-
R@]l. Fig. 278, .......... Subfamily Smieripinae. MONOTOMIDAR

TOMAL,

Ko Only two species of this interesting sub-
family eve known for North America. They
are southern in their range.

Fig. 278. o, Smierips pal-
micole Lec.; b, Ventral
aspect of a half head.

85¢. Cordo (o) comparciive small, nowrow. often spindleshaped and

longitudinally directed: or (b) large, about as long or longer thon
stipes, triemgular, and ioumoveble, without posterior condyle.

Fig. 279 .........: e teareceeren i Family NITIDULIDARE

: The fomily comprises some 2,500

species. The laxvae are mostly sapro-

_ phagous. They are found in fruit emd

4 garbage dumps, in cereals, under

bark of dead trees, in galleries of

woodboring beetles and in anis" nests.

Fig. 279. o, Glischrochi-
tue obtusws Say; b, Ven- Several genera are predacious upon
tral aspect of head. aphide ond scale-insects. Pupation

takes place in a cell in the soil.
85b. Cexdo (@) moderate size, subtriangular, much shorter than stipes
and obliquely directed: or (b) fused with stipes to o large, movable

strueture with o posterior comdyle. .......................... 86
86a. Mentwm well developed emd free to base.
Fig. 280, . ...iivieii it Family SPHINDIDAR

Present day knowledge of this

: g% fomily is quite limited. The larvae
are found under bark end in fun-

gi. Only a few species are ye-

Fig. 280, Sphindus ewmaericonus Lec corded for North America.
— PREAENTYM
86b. Mentum not well developed, often fused with szxgq
submentum, only free apically. Fig. 281. ..... 87
Fig. 281,
Labium,
107

84b. Segmento apical del palpo labial minuto; barras del hipostomo
paralelas. Fig. 278......ccccceeevevrcreeencnnirncnncencnns Fam. MONOTOMIDAE

I

85b. Cardo (a) relativamente pequefio, delgado; o (b) grande, triangular, no
movible. Fig. 279.....cccirevvevvecencrerenenecencneernneneen Fam. NITIDULIDAE

85b. Cardo (a) de tamafio moderado, mas o menos triangular, més corto que
el stipes; o (b) fusionado con el stipes a una estructura grande y
111103741 o) LTS ceeeresteeressseesesarnesasanseses crereenessaceses 8O

86a. Mentum bien desarrollado, libra hasta la base. Fig. 280 ..........cc.cc.c.....
........ cerrereseeeeneesesstenssnesesnessessesnossesnessessesesassnenesenee FAIL. SPHINDIDA=

86b. Mentum no bien desarrollado, frecuentemente fusionado con el
submentum. Fig. 281 ........cccoceeveeennene. vreseesanes reereeresteae et esaen sebaas 87
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87c. Mandible with large, mullituberculate or multi-
carinate molor structure: cardo proper distinct
and subtriangular. Fi(_j. 282, ... ... 88

Fig. 282.
Mandible.

87h. Mandible Not SO, ... .. .. 89

88z, Body shape similar to a scaleinsect: along the sides with flat

projections carrying spinulose setae.
Fig. 283 oo Femily MURMIDIIDAE

The species here pictured is widely scat-
tered in both hemispheres. Only a few other
species are known for America.

Fig. 283 Mwmldius
avalis

88b. Body different. Fig. 284, ............... Family ENDOMYCERIDAE

The family has about 950 knmown species.
Their adults are commonly called fungus
beetles. The larvae feed upon fungi, dead
wood and vegetable refuse.

Fig. 284. Rhymbus
uikei Cr.

108

87a. Mandibula con una grande muela multituberculada o multicarinada;
cardo distinto y subtriangular. Fig. 282.......cccccovvivvnnivcciinvennniccicncnen g8

87b, Mandibula diferente........ccevvvverieeeererinrerenrnrerieesrsreesesmsseressnsessnnesesaes g

88a. Forma de cuerpo semejante a una escama; proyecciones planas con
setas a lo largo de los lados. Fig. 283 ............. ... Fam. MURMIDIIDAE

88b. Cuerpo diferente. Fig, 284...............cc.o....... Fam. ENDOMYCHIDAE
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¥og. Mandible with reduced, smooth, and wusually condyliform molar
structure: disiinci'hyp@phaxmg@al sclerome present,
Fig. 285. ............. Subfomily Ceoccinellinge, COCCINELLIDAE

The fomily is a fairly large one con-
sisting of about 3,000 species. The
adults are called ladybird beetles. Both
the adults and the larvae have the same
.\ food habits. Among the few phytopho-

2 gous species the genus Ephilachna are
very sexious pests of agricultural crops.
Most of them are predacious and feéd
upon aphids, scale-insects, mites and
other small insects. They have been
utilized effectively in the biological con-
trol of crop pests. The lyvee and
Fig. 285. Covergent lody beetle, Gdults meay produce a kind of protec-

ﬁ'@ggggﬁﬁ ﬁ;@gﬁ’ﬁﬂfg'gxﬂ‘"’ tive fluid from the joinis of the legs.

89b, Mondible without m@lm structure; bypopharyngeal sclerome
woeak or a@bsente ................... ettt ieerearaeane, 20

90z Body ommed with mony long, often branched, seilferous dorsal
and IoRerel PROCESEEM: « . vvereterer et e 91

80b. Body without long setiferous doreal and laterel processes. ....92

9lc. 3 ocelll on each sﬁd@:ﬁ cere] absent.
Fig. 286. ............Subfanily Ephilachninae, COCCINELLIDAE

The “black sheep” of this otherwise quite help-
ful family fall in this subfomily, Lorvae ond adulis

plants as possible.

Fig. 286. Mexican
beon beetle, Epi-
jochoe  veostvesicls
Mulisent.

109

unite to destroy as many bean, squash ond similar:

89a. Mandibula con una estructura reducida en la muela; en la superficie de
plantas. Fig. 285.......ccceeevivernninrcncenencncnnenne Fam. COCCINELLIDAE

89b. Mandibula sin estructura en 1a muela........cceeeeeveeeieeieeemineeeeereeenrccennen S0

90a. Cuerpo armado con muchas largas proyecciones dorsales y laterales... .

..................................... reeteererearesaeaneenesenetennesenserersanescensnsessrsresssresnsnes I 1
90b. Cuerpo sin proyecciones dorsales y laterales ........ccccceeeevvvicennnnnene. 92
91a. 3 ocelos en cada lado; cercos ausentes. Fig. 286............cc....... R

....................................... Subfamilia Epilachninae, COCCINELLIDAE
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51b. 5 ocelli on each side: cerci well developed,.
. Fig. 287. ......... Rt .....Family EROTYLIDAE

It has about 2,600 described spe-
cies. The larvae live in the soil,
in stems of plants and on fungi.
Some species are fairly large emd

Fig. 287. Clover stem borer, Lanm- many of the adults are brightly
gurin moxerdi Lotr, colored

82a. Mentum and submentum distinct.
Fig. 282. ...... BN Group Dacnini, EROTYLIDAE

The lovae have been
found in herbaceous plants.
They live in decaying wood
and are of little importance
economically.

Fig. 288. o, Penthe pimelic Fab.; b. Lab-
wum.
9%2b. Mentum and submentum fused.
Fig. 289. . ... . .iiiiiineaannn N Fa:mily MELANDRYIDAE

b They occur in dry wood and
fungi or sometimes under bark.
The larvae ore slender and
cylindrical and may often be

Fig. 289. g, Mebndtv@ striate Soy; b, found with the adults.
Labium. ;

93a. Body terminating in a deciduous ovaie appendix.
Fig. 290, .........ceeiiennnnn. Group Scraptini, MELANDRYIDAE

The species of Scraptia occur in rotten
wood, fungi, etc. This is a small group
with but two genera ond only a few spe-
cies in America.

Fig. 290, Scroptia sericea
Melsh.

I O T e 94

94a., Mandible with a tail-like, hairy appendix or a
fleshy, hairy lobe behind the base of mola.

Fige 291, . ooeii i 9§ RN T
Fig. 291. Two
mandibles.

8éb., Mamdible DOt 80. ... ...ciiiiiii ittt et i e e 96
110

91b. 5 ocelos en cada lado, cercos bien desarrollados. Fig. 287 ...................
.............................................................................. Fam. EROTYLIDAE

92a. Mentum y submentum distintos. Fig. 288 .......... Fam. EROTYLIDA:®

1

92b. Mentum y submentum fusionados. Fig. 289 ................ rerereeerensnearesnsens

reeseeneeteeensenrsonaannssatonaennesentoaasnnssaons ceeeerneeenso AL MELANDRYIDAE
93a.(78b.) Cuerpo terminando en un apéndice ovalado. Fig. 290..............
............................................................................... Fam. SCRAPTIDAE
93b. NO COMO AITIbA......ccocveriiceernircreereeecenreeeeeneereressens cereneesearesasoraes esnes 94

94a. Mandibula con un apéndice pelado o un l6bulo carnoso y pelado tras
de la base de la muela. Fig. 291......ccovvcevecvivneccnnne veeereeseenterneaaa enans 95

94b. No como arriba.....ccccoceereeennnen. tertevnannennsesasaeeaeerereaaasaesseataaaseesranamenaaes 96
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8%a. 3 large and 2 or 3 small ocelli on euch side of head: appendix
.-of-meondible iail-shaped.
qu -1 7 J N Subiamlly Bymnnae. DERMESTIDAE

It includes o single genus By-
turus with few species. Both adults
oand lorvae ore injurious to rasp-

Fig. 292. Byturus umicofor Say. berries.

95, 1 ocellus on sach side of head: appendix of mandible lobe-like.
Fig, 298, ittt i Family ANTHICIDAE

Well over 1,000 species of these
rather small beetles have been
described. They ore widely scat-
Fig. 293. Anthicus heroicus Csy. tered and often very numerous.

9Ba. Abdominal spiracles located in disk-like sclerites.

Fig, 294, ... oiinniiiiiviiiiiinienann Family EUBYSTETHIDAE
Q.....
SRS >?'}f‘\§g\§1;\ < :{ Only a few species are recorded in
3 b L ddlald=dalad America for this family. All of them are
¢ ) on the west coast.
Fig. 294, Eurystefhus californi-
cus Melsh,

. Ssb;.;ﬂ.ﬁd.ominul spiracles not located in disk-like sclerites. ........ 97
97a. Mandibla without molar structure; larvae parasitic with swollen
: ahbdomen. Fig. 295. ............ Group Bothriderini, COLYDUDAE

The larvae of several species
of Bothrideres have been noted to
ke ectoparasites or predators of
other coleopterous lmxvae.

Fig. 295. Derotaphrus oregonensis
Horn.

97b. Mandible with molar structurs.
Fig, 286. ... i iiiiieniiiiiaananrnareennenn, 88 L A

Fig. 296.
Mandible.

111

95a. 3 grandes y 2 o 3 pequeiios ocelos en cada lado de la cabeza; apéndice
del 1a mandibula en forma de cola. Fig. 292 ........... Fam. BYTURIDAE

95b. 1 ocelo en cada lado de la cabeza; apéndice de la mandibula en forma
de 16bulo. Fig. 293......cocveieeeieereerrnnreneeneeeenees Fam. ANTHICIDAE

96a. Espiraculos del abdomen en escleritos con forma de discos. Fig. 294 ..
....................................................................... Fam. EURYSTETHIDAE

96b. Espiraculos no en escleritos como discos............... SRR
97a. Mandibula sin muela; larvas son parasiticas con abdémenes
ensanchados. Fig. 295.........ccccerrvervennee. ..... Fam. BOTHRIDERIDATR

97b. Mandibula con una muela. Fig. 296 ....... crerreeeetesneeaesnes veererearennnene 98
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S8c. Body elongate, cylindrical or subcylindrical, or more fusiform..89

H yf
CcARPO

88%. Body elengate and sirongly depressed with parel-

Iel sides. ... ... i i 107
' 1prece
89qa. Cardo simple. Fig. 287. ...................., 100
Fig. 297.
axille.
99b. Cardo divided into Z paris. Fig. 298. ...... ... 102
G picces
Fig. 298.
Maxilla,
100a. Mandible symmetrical. Fig. 289. ......... Family COLYDIIDAE

Some species are known to feed
upon decaying vegetable matter,
a number of them are predacious

Fig. 2§9. Aulonium tuberculatum upon larvae or pupae of several
Lec. Cerambycidae.
100b. Mandible asymmetrical. ...............oiiiieiiiii 101

10la. Mola of mandible depressed, with « grinding surfxce on the
wveniral or dorsal side or both.

Fig. 300. ...........coiiiiniiinns Family MYCETOPHAGIDAE

The members of this fam-

ily chiefly live in rotting

wood or under bark, asso-

ciated with fungi. The lar-

vae of Berginus maindroni

Fig. 300. o, Myestophegus punctatus Say; Grouv. are reporied to feed

b, Mandible. upon lac and the lac insects

in Indica.

101b. Molax not depressed. ............ .. ... c.iiiiiiiiiiiiiaan 111
102a. Cerci present. ..... e e e et e e 163
102b. Cerci absent. ........Subfamily Oedemerinae, OEDEMERIDAE

Most of the members of this interesting family fall here. They are
small to medium size. The known larvae live largely in decaying
wood.

112

98a. Cuerpo alargado, cilindrico 0 sub-cilindriCo .......cccecevcvererverceerseenee. 9%
98b. Cuerpo alargado y fuertemente deprimido con lados paralelos ...... 107
99a. Cardo sencillo. Fig. 297 ......ccciieriieircreinreenieinnecinsesnnneescesonesssassnenns 160
99b. Cardo dividido en 2 partes. Fig. 298 ........cocevvrvenrnencnnccncncenccnee 102
100a Mandibula simétrica. Fig. 299.......ccccccevverrveeenns Fam. COLYDIIDAE
100b. Mandibula asimeétrica ...........cccevereererrenenenererecreseesieseseereosenieeen 101 -
101a. Muela de mandibula deprimida. Fig. 300.......ccccceovemvcieenniceccrencee.
..... crrreerssneecsesssssessesenensssessennssseenneeneensnse LA, MYCETOPHAGIDAE
101b. Muela no deprimida...........ccoecevreecereescrneenieeeereseesnenenesseressiessne 111
102a. Cercos presentes ..........cceveveervenerreeerensssennns eeesenresttasesassanenssearens ..103
102b. Cercos ausentes..........ccceeevueeeereereernense verenens Fam. OEDEMERIDAE
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103, Ambulatorial warts present venirally on 2Znd to 5th abdominal
segments. Fig. 30l......Subfamily Colopedinge, OEDEMERIDAE

The larvae have been found in
old wood or under bark. It is a
' very small subfamily.

Fig. 301. Cmlopus engustus lLec.

108b. Ambulotoricl Woarts absent. .. ........oeeniii e, 104

104, 9th abdominal venter simple, without conical points. ....... 105

104b. 9th abdeminal venter with a conical point on each
side. Fig. 302. ............ e e 103

Calncat mr

Fig. 302. 8th
and 9Sth ab-
domino! seg-
ments.

105« Svbhmentum ond galea fused and heavily sclerotized.
Fig. 303, ... .. Family CEPHALOIDAE

Only a few genera and
not mamy species are
known for this small fo-
mily. They oare mostly
Fig. 303. a, Cepnaloon westerm species.

l2pturides Newn.; b, Lab-
ium,

105b. Submentum ond galea fleshy.

Fig. 304. ... ............ Group Nosodermini, TENEBRIONIDAE
el b - This is a small group of most-
; -‘;{ﬁ? —IHjE4® ly westorn beetles altbough the
' LA species pictured is found in the
Fig. 304. Phollopals ebeordota Kby. East.

106a. Cerci simple, comiform and curved upward.
Fig. 305. .................... Group Sychroini, MELANDRYIDAE

The one North American spe-
cies of this group is here pictur-
ed. The adult is brown and of
medium size. Both adults and

: larvae live under dead bark of
Fig. 305. Synchroa punctata Nwn. trees.

113

103a. Verrugas presentes en el lado ventral de segmentos 3 a 5 del
abdomen. Fig. 301 ...cccorviiiieieiicrreceeereencnienene Fam. OEDEMERIDAE

103b. Verrugas QUSENLES ........c.ccrerreernrirerrecnneeeanesssaeseesensecssnocesssssssssasson 104

104a. Vientre del noveno segmento del abdomen sencillo, sin puntos

104b. Vientre del noveno segmento del abdomen con un punto cénico en
cada 1ado. Fig. 302......cccvcimrererrireicnereeneenenenecressseneerocssseesessesecaces 106

105a. Submentum y galea fusionados y fuertemente escleritizados. Fig. 303
reeettenee ettt st r e st b e Rt R st sasen e sa b e b e e ness e s e b e s R Esaneses Fam. CEPHALOIDAE

105b. Submentum y galea carnosos. Flg 304.....Fam. TENEBRIONIDAE

106a. Cercos sencillos, como cachos, doblados hacia arriba. Fig. 305 .........
................................................................. oo Fam. MELANDRYIDAE
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138b. Cerci with a branch at base. Fig. 306. ...... Fomily PEDILIDAE
8 - - This is a small fam-
ily of some 50 North

/. American species. The
one pictured is west-
ern. Members of the

Fig. 306. o, Eurygenius campenulotus lec; b, genus Pedilus are
ath obdominol segment with cerci. more ﬁrequem,

Brarcess

Fig. 307. Ven-
tral ospect of
8th and 9th ab-
dominal segq -~
ments,

107a. Venter of 9th abdominal segment with fyems-
verse row of asperities, or small plates.
Fig. 307, .. 108

107b. Venter of 9th abdominal segment not so armed.
Fig. 308, ... ... e, Family PYTHIDAE

This little fomily of bark beetles
boasts less than 25 North Ameri-
can species. Adulis and larvae
are found under bark of pine trees

Fig. 308. a, Rhinosimus vuficoblis .
L; b, Venfral aspect of 8th and and occasionally other species.
oth abdominal segments.

108a. 8ih obdominad segment at least twice os long as 9h, cercl ex-
cluded: a pair of pits in margin betwaeen cerci.
(See Figs. 309 eamd BI0). ... ...coiiviniiiiiiiiae .. 108

108b. 8th omd 9th cbdominal segmentis subecqual, cerci excluded: «
single pit present in mozgin between cerci.
(See Figs. 311 -and 312). ... inriiiiiir i iiineniner o 110

108a. 9th abdominal venier becaring asperities crranged in @ continu.

ous arch., Fig. 308, .................. Family PYROCHROIDAE
The larvae dare found
Doweerrs under boxk ox im
wood. Adults have
areas of brilliemt yel-
low or red and are
known as "fire-colored

Fig. 309. Neopyroeh Lec.;
b, Ventral aspect of 8th and Sth ab- beetles".

domina!l segments.

114

106b. Cercos con diente el la base. Fig. 306 ................... Fam. PEDILIDAE

107a. Vientre del noveno segmento abdominal con una fila transversal de
espinas o placas pequefias. Fig. 307 ...coerevcncviiniiniiniiecncene 108

107b. Vientre del noveno segmento abdominal no armado asi. Fig. 308......
Fam. PYTHIDAE

....................................................................................

108a. Octavo segmento al menos 2 veces tan largo que el noveno, cercos
excluidos; un par de huecos en el margen entre los cercos (vea Fig. 309
Y 310) ettt crerereaneeess 109

108b. Octavo y noveno segmentos sub-iguales, cercos excluidos; un sélo
hueco en el margen entre los cercos (vea Figs. 311y 312)............... 110

109a. Vientre del noveno segmento llevando espinitas arregladas en un arco
continuo. Fig. 309.....ccccocivineninnriinniereinnnnenne .Fam. PYROCHROIDAE
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148h. 8th cbhdomincl venier bearing smeall plates In place of asperi-

oo fies, Fig. 308, ..

e e e Genus Bores, TENEBRIONIDAE

The species pictured is
a medium sized beetle,
both adulis and larvae
being found under bark
of dead pine trees. Some

Fig. 310. o, Beres unicolor Soy; b, Ventral os- i i ake
pect of 8th and 9th obdomingi segments.l = systematists wish to m

a new femily Boridae.

110g, 9th abdomina] segment dorsally with « continuous row of small
dark twhercles on the cerel and en the space beilwsen them.
Fig. 311 .......

............................ Family PYTHIDAE

b Lock under bark for all
_ stages of these small
beetles. The species pic
tured ranges from Labra-
dor through the New Eng-

Fig. 311, o, Fythe miger Kby.; b, Dorsal ct
of Sth abdominal segmen?ywi?h cer:g ospe land states.

110b. 9th chdeminal segment only with 2 swall tubescles proximally
on doxsal side of each cercus.

Fig. 312, .......

........................... Family OTHENIIDAE

B The species pictured is found in the
5 Middle West. This small family has
only this one genus ond but a few

Fig. 312, Othnlus wmbresus Lec. species.

11lg. Antenno contiguous to meouth frame.
Fig. 318. .......

111b. Antennn insested some disiomce In from wmouth

froome. Fig. 314.

.......................... 112

of head.

Fig. 314. Dorsal
aspect of head.

118

109b. Vientre del noveno segmento llevando placas pequefias. Fig. 310.....
........................................................................ Fam. TENEBRIONIDAE

110a. Noveno segmento tiene en su lado dorsal una fila continua de
tubérculos pequefios y oscuros en los cercos y el espacio entre los
mismos. Fig. 311 ccooviiiiirieececienrecrneeecnsenene revennees Fam. PYTHIDAE

110b. Cercos en el noveno segmento con s6lo 2 tubérculos pequefios en el

lado dorsal de cada uno. Fig. 312............cceeuereeo.... Fam. OTHNIIDAE
111a. Antena contigua con las piezas bucales. Fig. 313........ veeeneeennaresene 112

111b. Antena sale de algun distancia de las piezas bucales. Fig. 314 .....113
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112a. Back of mandible opposite the cutiing edge with sharp margin:
opposite the mola, excavate and without @ spinose selose eleva-
tion. Fig. 315. ............... ... Family ALLECULIDAE

These are the “comb-
clawed bark beetles”. They
are closely related to the
tenebrionids. The larvae
look like wireworms and

Fig. 315. o, Cepncchrog fuligincse Melsh;

b, Mandible, live in rotten wood
112b. Back of mondible not as described ahove.
Fig. 316, .. ... . i, Feamily TENEBRIONIDAE

One of the largest family of
Coleoptera comprising more than
10,000 species. The larvae bear
o close resemblonce ito those of

Fig. 316. Alohotes pennsylvanice the Elateridae, but the labrum is

DeGeer. distinct. The majority of the spe-
cies are scavengers, some feed upon grain or groin products and a
few are found in association with bark and wood borers. The well-
known mealworm, Tenebrio molitor L., and the confused flour beetle,
~ Tribolium confusum Duval, axe pests in mills and storehouses.

113a. Molar por! of mandible with the grinding surface transversely
multicarinate: anletma short and 2-segmented.
Fig. 317, ........ e e e, Family NII.IONIDAE

o 2TEA

The members of this exotic fomily are found in
South  America.

Fig. 317. a, Lsie-
chrodes sp.; b
Mandible.

118b. Molar part of mandible with the grinding surface either smooth,
or bearing obtuse tubercles; antenna elongate ond 2 or 3-seg-
mented, distal segment minute or absent.
Fig. 318. ... ... Family LAGRIDAE

This is still anothex
family of bark beetles.
The larva often feed on
leaves. They are elon-
gate and cylindrical.

Fig. 318. o, Legria sp.; b, Mandible.

116

112a. Lado externo de la mandibula con un margen agudo; sin una

elevacion con setas y espinas en el lado opuesto de la muela. Fig. 315..
Fam. ALLECULIDAE

............................................................................

112b. Lado externo de la mandibula no como arriba. Fig. 316...cc.ccoccveueecns
............................................ vererenerescenssenenenenee @M. TENEBRIONIDAE

I

113a. Muela de la mandibula con costillas transversas; antena corta con 2 1
segmentos. Fig. 317............. errerersesseenressseesssseensenss FamM. NILIONIDAL

113b. Muela o lisa o con tubérculos; antena alargada con 2 o 3 segmentos.
Fig. 318 ...eoicieeieeneecenneieniietnssnsnssssnssassesasnenssnas Fam. LAGRIIDAE
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li4a. 9 complete abdominal segments; 10th smail.
-~ o-(See Figg. 319). ..... e e e 115

114b. 8 complste abdomincl segments; 9th and 10th reduced.
(See Fig. 321). ... . . i PP 116

“115a. Mo ocelli or but 1; cardo fused with stipes: coxoe small and
widely meparated. Fig. 318, ............... Family HISTERIDAE

This family consists of
about 3,000 known species.
Many of the larvae are pre-
dacious upon coleopterous
and dipterons larvae and a
few- species attack immature
stages of Chrysomelidae and
Fig. 319, a, Mololepte yucateca Mars; b, Lepidoptera. A number of
Maxillo. them are myrmecophilous in

habitat.

" 115b. 6 ocelli; cardo distinct:
coxce lorge, approxi-
mate. .
Fig. 320. Subfamily

Helophorinage, HYDRO- 6. . Hetophorus aquaticus L. (Redrawn
ig. . a, Melophorus aquati o
PHILIDAK Fi Boving & Croighead); b, Maxilla.

118a. Head elevaled: cmienna inseried {arther from the Ilateral
mergin of the head than is the momdible.
Fig. 321 ... .. e Family HYDROPHILIDAE

This family com-
prises about 1,700 spe-
cies. The eggs of sev-
eral genera are en-
closed  in silken cases
and attached to grass
or floating objects, but
Helochares and Sper-
cheus fasten them on
theix own bodies. The
loxrvae are chiefly vegetable scavengers, but a few species are pre-
dacious. The majority of species are aguatic or semiaquatic, but a
number of the subfamily Sphaeridiinae are known to be terrestrial.

Fig. 321. a, Chaataririe seminuivm Herbst. (Re-
drawn from Boving & Craighead); b, Dorscl as-
pact of a holf head.

116b. Head slghily inclined: aonftennc inseried mnear the lateral
: margim of the head than iz the mondible. ..... e 117

117

114a. Con nueve segmentos abdominales completos; décimo pequeifio (vea
FIZe 319) ittt st e st sne e e e neens 115

321) e eeeeoemmee e eee e ee s e seesesmeeeesereses oot semeseseseseseecrenene 116

115a. Con 1 ocelo o sin ocelos; cardo y stipes fusionados; coxas pequefias
y bien separadas. Fig. 319 ....cccccovvvvenrcecennnnnnnnee Fam. HISTERIDAE

F3

115b. 6 ocelos; cardo distinto; coxas grandes, juntas. Fig. 320 ...................
...... trreeenrernnesssnnesennossnssssneasessessncannansassesnesnnneees FAIML. HY DROPHILIDAE

116a. Cabeza elevada; antena metida mas distante del margen lateral de la
cabeza que la mandibula. Fig. 321 ................ Fam. HYDROPHILIDAE

116b. Cabeza ligeramente inclinada; antena més cerca del margen lateral de
la cabeza que la mandibula............................. cveenn veeeerresaneeessians soe A17
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i17a. Abdominal segments soft. with short conical gills: Iast 3 ab-
domine!. segments attenuate, not forming a breathing pocket.
Fig. 322, .......... Subfamily Spercheinae. HYDROPHILIDAE

The hydrophilids include many spe-
cies of rather widely diversified forms
and habits., The species of this sub-
family are exotic.

Fig. 322. Sperchens emer-
gimatws Schall, (Redrawn
from Boving & Craighead)
117b, Abdominal segmenis with well developed plates: last 3 ab-
. dominc) segmenis forming a breathing pocket.
Fig. 323. ............ Subfamily Hydrochinae, HYDROPHILIDAE

BAEATHING
POCRET

g..m' .

The members of this subfamily are
small and in consequence frequently
overlooked. The species pictured is
known from the Great Lakes area.

Fig. 323. Mydrochws squemife:
Lec.

118n. Hypopharyngeal sclerome absent: mondible without a real molar
E ] e T U 119

118b. Hypopharyngeal sclerome present:
mandible with a definite molar struc-
ture. Fig. 324, ...........c..... 142

Fig. 324. o, Mandible; b,
Dorsal aspect of labium

118c. 9th ahdominal lergum armed with a pair of cerci or an unpair-
od spine, Fig. 325. ..................., Foamily MORDELLID&E

There are about B0OO known spe-
cies. Some larvae are found in {er-
mite nests and the burrows of stem
and wood-boring insects. They ave
possibly predacious, but that has

Fig. 325. Tomoxia bidentsota Leen questioned.
Say.

118

117a. Segmentos del abdomen con branquias conicas y blandas; ultimos 3

segmentos atenuados, no formando una bola de respiracion. Fig. 322 ...
Fam. HYDROPHILIDAE

......................................................................

117b. Segmentos abdominales con placas; Gltimos 3 en forma de una bolsig
para respiracion. Fig. 323 ... Fam. HYDROPHILIDA

118a.(40b) Esclerito hipofaringeal ausente; mandibula sin una verdadera

avesnsone
muela ....... tesesesesasasssasnososcasaes sessessareooresanasacsararansnssnsones

veevereresnssesenssesonsasasenons 119

118b. Esclerito hipofaringeal presente; mandibula con una verdadera mue!a.
Fig. 324 ...eoeeeeeeerrereeneeessesetes s st s 142

119a. Noveno tergo abdominal con un para de cercos o una espina. Fig. 325
Fam. MORDELLIDAE

...........................................................................
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118b. Sth abdominal terqum without a pair of cercl and without an 119b. Noveno tergo sin un par de cercos 0 una esping.................ec.eee.en. 120
R 1+ o L B < 1 S DL 120

120a. 10th cdbominal segment in front of anus provided with a pair

120a. Décimo segmento con un par de cojines adelante del ano (vea Figs.
of cushioned ond cdjacent lobes separated by a mediom, lon-

R K K 11 ) TSR 121
gitudinal groove ofien marked at the anterior emd by a small .
tremsverse sclerome. (See Figs. 326 and 330). ......... U 121 o ) 3
120b. Décimo segmentos sin un par de cojines suaves adelante del ano (vea
120b, 10tk ohdominal segment in front of omus withont « pair of soft. FAE. 333 eeiiircerrceercenrcrrceenreesteestesneenessreeessaseessessnassessaneseesnessansanes 125
owal lobes separated by a longitudinal greove.
(698 Fi 333 - evrerneetae e ae e ae e aaas 125 )
A 121a. Cabeza expuesta; mandibula con dientes.........ccceceerevereererrerenreneenen 122
F
121la. Head prolracted: mendible dentate. ................... ... 122
121b. Cabeza retractada; mandibula sin dientes.........cceeeevrecvereneeeesneans 123
121b. Heod retracied: mandible not dentate. ................... 123
122a. ird 5 i i srax. Fig.
122a. Thoracic spiracle pushed forward to the anterior margin of pro- 2a. Espirdculo del térax empujado al margen anterior del protérax. Fig .
thorox. Fig. 826, ovnvrnernnnereenarnaennnn Family PTINIDAE 326 it ceerr e s anr b esse s e s e s s e sssnnanseanaes Fam. PTINIDAE

About 550 species have been describ-
ed. The larvae are scoaxabaeoid form
and feed upon dead and dried animal
and vegetable motter. The storehouse
beetle, Gibbium psylloides (Czempin-
ski), is o most destructive species to
stored products. Several species cxe
reported as inguilines in ants’ nests.

Fig. 326. Niptus sp. 122b. Espiraculo del térax no alcanzando el margen anterior del protorax.
Fig. 327 .eveeieeereeceernecnennne ceeeneeanennen vreeresrenrenaennns Fam. ANOBIIDAE
122b. Thoracic spiracle not reaching anterior mawgin of prothoran.

Fig. 327, o et iiitianeni et Family ANOBIIDAE

There are around 1,200 described
species. The larvae are scarabasoid
form, very small, and living in dead
gt t and usually well-seasoned hard woods.

osbe? &7 Many feed on omimal and plant pro-
ducts. The furniture bestle, Anobium

:;%,,,3,3,;6,"2,‘;:,':?'{'&':&3; striatum Olivier, the cigarette beetle,

from Boving & Craighead) Lasioderma serricorne (Fab.) and the
drugstore beetle, Stegobium paniceum
(L.) axe serlous pests.

119
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123¢. Mandible withoui « dorsal, molar-like process: epipharynx with-
“roul '@ large sclerome? lucinia mandibulas absent.
Fig. 328. ... ... Family BOSTRICHIDAE

There are about 400 known species. They are
known as branch and limb borers. The larvae axe
scarabaeoid in form, feed in dead woed and may
be injurious to furniture eand building materials.
The very interesting lead cable borer, or short-
circuit beetle, Scobicia declivis (Lec.) here shown,
bores holes into the aerial lead telephone cables
causing the linemen frequemt trouble.

Fig. 328. Lead cable
borer, Seobicia dre-
it (Lee.)

128b. Mandible with a dorsal, molax-
like process. grinding cgainst a
large sclerome in epipharynx:
locinia mecundibulae present emd
fleshy. Fig. 328. ............. 124

EP1DNM MY

PHAR .
€Al siianome

b

Fig. 329. o, Mandible; b,
Ep?pharynx. naible:

124a, Abdomindl spiracles subeoqueld in size.
Group Peoini, LYCTIDAE
This small group lives in our western stotes.

124b. Lost cbdominal spiracle much larger them the others.
Flg. 300, .. Family LYCTIDAE

The family consists of 60 species and the adults
are known as the powder post beetles. Their larvae
scarabaeoid in form with 3- segmented legs, live
in dead wood and are particulaly destructive to
fumniture.

Fig. 330. Lyefvs
cavieollis Lee.

120

123a. Mandibula sin un proyecci()n dorsal como una muela; epifaringe sin

un esclerito grande; lacinia mandibulae ausente. Fig. 328 .........c.coeec..
.......................................................................... Fam. BOSTRICHIDAE

123b. Mandibula con un proyeccioén dorsal como una muela; epifarnge con
un esclerito grande; lacinia mandibulae presente y carinosa. Fig. 329 ...
............. reeseeenestrretssatesraensn s s s s e nastenesaseresnesasasnesssasennasesensesseresnatssess L A4

124a. Espiraculos abdominales de tamafios iguales.........Fam. LYCTIDAE

124b. Ultimo espiraculo mas grande que los otros. Fig. 330 ............ vrareneenes
.................................................................................... Fam. LYCTIDAE
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125c. Bypopharyngeal bracon absent: usually with segmented
Y= Y 126

125h., Bypophoaryngeal bracon present: usuclly
withont segmented legs. Fig. 331. ...... 136

Fig. 331. Ventral os-
pect of head, show-
ing the hypopharyn-
geal bracon.

126a. Mendible simple, distally either with a broad transverse gouge-
ke cutting edge. or with a simple apex. .................. 127_

P TERYH

126b, Memditie dentate, distally with from 2 to §
teeth, Fign 888, .....oiiiiiiiiiiiiiiiia 189

Fig. 332.
Mandible.

127a. Prementum ond menium fused, bearng « common medimm es-
cuicheon-like sclerome with « pair of light, clsculor areus omter-
forly. Fig. 838, ...ovivriiit it Fomily BRUCIDRE

The members of this fom-
ily nwmber no less than 900
species and they are fre-
quently ¥mown as pea and
becn "weevils”. Their larvae
undergo a hypermetamor-
phosis in which the first in-
star i8 more or less carabi-
form with well-developed
legs. The first molt occurs
in the host and the body
becomes eruciform and most-
iy apodous and blind. No
Fig. 333. o, Peo wesvil, Beuehus plosrvm ogs than 50 species are of
(L); b, Lebium. economic importamce.

127b. Prementum cnd mentum distincl, without escuicheon-like scler-
OMIA®  » oo v v eeneencsasasesssonsnnessasneansasesnansennsnas 128

125a. Generalmente con patas segmentadas; bracon del hipofarynx ausente
........................................................................................................... 126

125b. Generalmente sin patas segmentadas; bracon del hipofarynx presnete

136
........................................................................................................... S

126a. Mandibula sencilla, con un punto ancho con fila para cortar, o un
PUNLO SENCILLA . ....veereeecreiciaeeccreceecre e eae e sen e e s eemnes 127

126b. Mandibula dentada, con 2-5 dientes en el apice. Fig. 332............ 129

127a. Prementum y mentum fusionados, llevando un esclerito como un
escudo. Fig. 333.....ccoivivvriveennns Fam. Bruchinae CHRYSOMELIDAE

127b. Prementum y mentum distintos, sin esclerito como un escudo ..... 128
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1280, Legs present and fully developed: boedy curved and plump.
Fxg = L ceve....Subfomily Sagrinae*, CHRYSOMELIDAE

The members of this small subfamily are the
most primitive of all the leaf beetles.

Fig. 334. Segrs fe-
morafta Joc.

128b. Legs absent: body siraight,
Fig. 335, ......... Subfamily Orsedacninae”, CHRYSOMELIDAE

The adults feed on spring buds and
are highly variable.

Fig. 335. Zengophora scutel-
favis Suffr.

129a. Spiracles on 8th abdominal segment biforous, terminal, emd pro-

jecting like « pair of spurs.
Fig. 336. ... .........Subfamily Donaciince*, CHRYSOMELIDAE

The larvae are aquatic and feed on
the roots or in the stems of aquatic
plants. The pupae are enclosed in tough
cocoons attached to roots of the host
plants.

Fig. 336. Donacic sp.

129b. Spiracles of 8th a.bdommal segment not projecting like spurs..130

€ The family Chrysomelidae is such a large one that some Coleopterists have proposed
splitting it up into @ number of families. We have chosen to fcllow Leng and give
these ten groups subfamily significance. .

122

128a. Patas presentes y completamente desarrolladas; cuerpo corvado y
gordo. Fig. 334 ..o Sagrinae CHRYSOMELIDAE

128b. Patas ausentes; cuerpo recto. Fig. 335........Fam. ORSODACNIDAE

129a. Espiraculos del octavo segmento abdominal terminales, y como un
par de espuelas. Fig. 336 ..... Subfam. Donaciinae CHRYSOMELIDAE

129b. Espiraculos del octavo segmento no como espuelas..................... 13C
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{ 130a. Lobrom small, or indistinct and fused with front and clypeus.
Fig. 337, ...euv... ... .Subfamily Clytrinae®, CHRYSOMELIDAE

The genus pictuwred is confined to the
Eastern Hemisphere. It is represented in
North America by the genus Antipus.

ig. 337. o, Clytve quadd-
F'gﬁncnm L. (Redrawn from
oving & Craighead); b,
Dorsal aspect of head.

130b. lLobrwm well developed ond free. ........... ..ol 131
13la. Maxdillcry polpus § or 4segmented (excluding 7 Y
palpifer): 8th abdomingl spiracles present emd prerréek
lxterally placed: Sth abdominal segment ter-
mined. Fig, 338. ........cciiiiiiiiiiii. 132 Fig. 338,
Maxilla,

18lb. Mmedliory palpus 2-segmented or less: 8th abdomingl spiracles
i present, thus dorsally placed, or absent: 8th cbdominal seg-
ment terminal with fzee hind morgin. ..................... 135

132z, Torsus long. slender, without pulvillus: mandible compressed,
with 2 lo 9 disial testh.
Fig. 339, .......... Subfemnily Evmolpinas’. CHBYSOMELIDRE

This is a lorge and importent sub-
family. Its members are widely distyi-
buted and often highly economic,

Fig. 339. Cheysoshlls curetus
Fab.

182b. Torsue of moderate length, cuxved, mng

\C- b
emd menally with pulvillus: mandible ‘)}X ﬁﬁw
A T ksds
——\.( Podvediva

pebmota with 4 to 5 distel teeth.
Shc DA

Fig. B0 e ieiieinenaas 133 Fio. 340. a, Mandible;
b, lLeg.

123

130a. Labro pequefio o no distinto y fusionado con el frente y clipeo. Fig.
337 e Subfam. Cryptocephalinae CHRYSOMELIDAE

130b. Labro bien desarrollado y libre..........coveereeeeeveerevcveceecieeeececnennne 131

131a. Palpo maxilar con 3 o 4 segmentos; octavo segmento de abdomen con
espiraculos laterales; noveno segmento terminal. Fig. 338............... 132

131b. Palpo maxilar con 2 o menos segmentos; espirdculos del segmentc 8,

si son presentes, dorsales; octavo segmento terminal con margen trase:o
HBTE ..ottt ettt e e etsae e s e s s s be e snesenaaesennennnns 135

132a. Tarso largo y delgado, sin pulvilb; mandibula comprimida con 2 0 3
dientes distales. Fig. 339..... Subfam. Eumolpinae CHRYSOMELIDAE

132b. Tarso de longitud moderada, corvado y a menudo con pulvilo;
mandibula palmada con 4 a § dientes. Fig. 340...........ccccecerrrrveunrenn. 133
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133a. More than 1 ocellus on each side of head, vsually 5 or § ocelll.
.. antenna J-segmented. ......... -

133b. 1 ocellns on eack side, or none; antenna 2-segmenied or less.
Fig. 341. ... ........ Subfamily Gealerucinae®, CHRYSOMELIDAE

Fig. 341. torger elm leaf
beetle, Menoceste coryli
(Say).

ber are

Their laxrval habits are varied, many
feed openly on the parenchyma of
leaves, others live in roots, and a num-

leci-miners. It is o large ond

important subfamily.

134a. First 8 abdominal segments with ambulatory warls on veniral
region: anal opening dorsal: labial palpus l-segmented.
Fig. 342. ........... Subfamily Criccerinae*, CHRYSOMELIDAE

Fig. 342.
asparagi |

Asparogus beetle, Crioceris
L.); b, Labium.

Their larvae are fleshy grubs
which feed extermnally on the
leaves. Some have the habit
of concealing themselves with
coverings of excrement. The
asparagus beetle, Crioceris as-
paragi (L.) is fomiliar to grow-
ers of asparagus.

. 134b. First 8 acbdominal segments without any ambulatory waris; anal
) opening ventral and placed in the middle of the sucking disk of
the 10th abdominal segment: labial palpus 2-segmented.

Fig. 343. ........ Subfamily Chrysomelinae*, CHRYSOMELIDAE

Fig. 343.
Labium.

a, Myochrous denticolli Say; b,

124

This fomily Chrysomel-
idae is one of the four
largest of the order, com-
prising more than 25,000
species. The larvae feed

 KAT/AL

AN on leaves, roots, or live

in stems, in galls, in leaf
mines, in onts’ nests and
some ore aquatic species.
They are most destructive
insects to agricultural
crops. This subfamily con-
tains some common and
very interesting species.

133a. Mas que 1 ocelo en cada lado de la cabeza, a menudo 50 6 ocelos; ,
antena de 3 SEEMENIOS ....c.eereriireirriiiiririessssreesesreseneeneeneisnsaesinnerens 134

133b. 1 ocelo o ninguno en cada lado de la cabeza; antena con 2 0 menos
segmentos. Fig. 341............ Subfam. Galerucinae CHRYSOMELIDAE

P

134a. Primer 8 segmentos abdominales con verrugas ambulatorias en la
region ventral; ano con aberatura dorsal; palpo del labio con 1.
segmento. Fig. 342............. Subfam. Crioncerinae CHRYSOMELIDAE

134b. Primer 8 segmentos abdominales sin verrgas; aberatura del ano
ventral y en el medio de una ventosa del décimo segmentos; palpo del

labio con 2 segmentos. Fig. 343 .................... - veeneoonsns veeerenens reeereenenes
Subfam. Chrysomelinae CHRYSOMELIDAE
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135q. 8th cbdominol segment terminal, with free hind margin: 8th
pair ot abdominal apiracles well developed and dorsal.
Fig. 344, ..... e Subfamily Hispinage*, CHRYSOMELIDAE

The adults are usually wedge-shaped
with engraved elytra. The larvae often
feed on the surface of leaves or are
leaf-miners. They often conceal them-
selves with a covering of excrement.

Fig. 344. Chalepus oter
Weis.

185b. Terqum of 8tb ghdominal segment often provided with an up-
right fork bearing ‘he cost skins or the excrement of the larva:
8th pwir of abdominal spiracles vestiglal.
Fig. 345. ............ Subfamily Cassidinae*, CHRYSOMELIDAE

It includes the tortoise beetles. In
certain species the eggs are enclos-

cover their bodies with excrement or
cast skin for protection and are an
odd-looking lot.

Fig. 345. Cestide nebuloze L.

188a. Lege present, but émull. and usually 2-segmented.
Fig. 846. .......... e eeeaecetaeec e esaan Family BRENTIDAE

Around 1,000 species have been
described. The immature stages
are passed in wood. The rostrum
of the female is used for boring
holes in which the eggs ore laid.
The laavae are elongate and slen-
der and provided with thoracic

legs.
136b. Legs absent, pedal lobes occupying their place. ........... 137

Fig. 346. Eupsalis minutes Drury.

137a. Head capsule elongate, broadening posteriorly, and with straight
sides. Fig. 347. ............. ... .. Family PROTERHINIDAE

This is' a very small family
consisting of 2 genera. Agly-
cyderes occurs in the Canary
Islands and New Zealand and
Protherhinus inhabits the Ha-

Fig. 347. a, Proterhinus anthracias Per- wailan and other Pacific
kins; b, Dorsal aspect of. head. lands.

125

ed in an ootheca. The larvae often

135a. Octavo segmento terminal, con margen trasero libre; octavo par de
espirdculos bien desarrollados y dorsales. Fig. 344.........ococveeveevrnnnnnee. :
........................................................ Tribu Hispini CHRYSOMELIDAE

135b. Tergo del octavo segmento abdominal a menudo con un tenedor
erguido llevando pieles desechados o excremento de la larva; octavo
par de espiraculos abdominales rudimentarias. Fig. 345.........ccccoe.uue...
..................................................... Tribu Cassidini CHRYSOMELIDA =

136a. Patas presentes pero pequefias y generalmente con 2 segmentos. Fig. -
346.......... veeveenenenane SRR ceretreeneneaas Fam. BRENTIDAE

136b. Patas ausentes, l6bulos pedales ocupando su lugar ....................... 137

137a. Capsula de la cabeza alargada, mas ancha posteriormente, y con lados
1ectos. Fig. 347 ..ot Fam. AGLYCYDERIDAE
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137b. Head capsule narrowing posteriorly and with curved sides...138

138a. Abdominal hypopleuron subdivided into at least 2 lobes.
(See Fig. 852). ... .. i e 141

138b. Abdominal hypopleuron not subdivided. .. ... .............. 139

139a. Abdominal segments with no more than 2 transverse dorsal
plicas. (See Fig. 350). ... ... ... ... .. .. .. i 140

138b. Abdominal segments with 3 or 4 transverse dorsal plicae.
Fig. 348 and 349. . .Families CURCULIONIDAE and SCOLYTIDAE

- “IRANSVERSE
DoRSAL
LPLICAE

These two families are not separable by
laxrval characters. The Curculionidae is prob-
-ably the largest family of insects, it includes
" about 40,000 known species.

Fig. 348. TYychius pici-
roghis (Fab.)  (Cucur-
lionidoe)

The larvae feed on roots, fruits, leaves, seeds and
also live ‘as borers and leaf miners. No truly aquatic
forms are known although the larvae of many species
live in the roots of planis growing in bogs and
- marshes. The female usually uses her snout to make
a hole in the plant tissue into which the eggs are
thrust.

The Scolytidae is also a large family comprising

hle g:rgér,Sl;:;: about 2,000 known species. The adults are called

ftus fueulesis Lark beetles or engraver beetles. Their laxvae live
lytidae ( in galleries in dead or healthy shrubs and trees. They
attack oll ports of the plants. In the United States alone the anunual

" losses in destruction of fimber has been estimated at abopt $100,000,000.

126

137b. Capsulade la cabéza mas delgada posteriormente y con lados
COTVAAOS ....veeeretereeeernriresernresnertessseesssnessessessnassssrasssseseessansssssennesanes 138

138a. Hipopleuron abdominal dividido en por lo menos 2 l6ébulos (vea Fig.
352) et esasanes et ans cereraeene ettt ss e asareone 141

138b. Hipopleuron abdominal no dividido........cecceccevveeerrcecrccncrennnnnee. 139

139a. Segmentos abdominales con no mas que 2 ranuras transversas
dorsales. (vea Figl 350) .......ccccoovvccrvurmnnneene. s 140

139b. Segmentos abdominales con 3 o 4 ranuras transversas dorsales. Fig.
348 Y 349 ... Fam. CURCULIONIDAE

(Scolytidae ahora es una subfamilia de Curculionidae)
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140a. More than 2 ocelli on each side: head retracted.
... Fig. 35%0. ........ ...Subfamily Rhynchitinae. CURCULIONIDAE

The laxvae of Rhynchites and Attelabus live in tun-
nels formed of rolled leaves constructed by the
adults.

The lexrvae of the species pictured live in Helian-
thus. R. bicolor, a very common species, develops
within the hips of wild and cultivated roses.

Fig. 350. Rhy-
chites oemess
Bah.

140b. 1 cocellus on each side; head protracted.
Fig. 351, ............... Subfamily Apioninae, CURCULIONIDAE

This small subfomily is cosmopolitan in its distri-
bution. The species here pictured makes galls on
the scrub pine. The larvae of Apion, a rather large
genus, live principally within the seeds of legumes
and other plants. Some are gall makers.

oA
yossunali
3

S

Fig. 351. Pine gall
weevil, Podapion
golticola Riley.

14la. Maxillary palpus Z-segmented.
Fig. 352, ............ Subfamily Calendrinae, CURCULIONIDAE

Many of our most destructive “bill-bug”
larvae belong here. The larvae of the larger
species bore into the stems of plants, princl-
pally corn and grasses while the smallsr
ones give their attention to seeds and grain.

Fig. 352. o, Granary weevii,
Sitophilus grensvius (L.);
b, Maxillo.

127

140a Mas que 2 ocelos en cada lado; cabeza retractado. Fig. 350 ................
R Fam. CURCULIONIDAE

.................................

141a. Palpos maxilares con 2 segmentos. Fig. 352 .......cccc.covevurueeueerecerenncn.
et s s e e nesenenaaaens ceenerereas Fam. DRYOPTHORIDAE
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141b. Maxillory palpus l-segmented. Fig. 353, Fomily PLATYPODIDAE

N The eggs are Jaid in the primary galleries
FPrPIpUR- ; which are made by the adults. The larvae then
wororn 7§ moke new tunnels. Often the burrows form
definite patterns which are characteristic of the
species. The ambrosia beetles live in dead
wood and cultivate fungi to feed their young.

AMAXLLARY
k R
" b

Fig. 353. o, Plotypus
compositus  Soy; b
Maxilia.

142a. Legs vestigial, without pointed tarsal segment or absent: body
curved, fleshy, and with dorsal transverss plicae; 10th cbdom-
‘inal pegment smdill, in continuation of 9th.
Fig. 354. _.......... e Family PLATYSTOMIDAE

Ceriain species of Brachytarsus ore pre-
dacious upon scale-insects. The larvae of
B. niveovariegatus Roel. attack the Chinese
wax scale, Ericerus pela Chev.

Fig. 354. Euparius
marmorius  Ofiv.

142b. Legs normel, with strong tarsus: body elongate. cylindrical, cov-

: ered with tergal
shields; 10th ab-
dominal segment
well developed, as-
perate, and placed
below base of

9

ig. 355. Chestnut timb . Melitt
segiceausrz (Eio??i'sn)‘jn fimberworm elittfomma l;i;?.aggr S-O.Q.I;OBLY
LYMEXYLIDAE

128

............................................

&

142a. Patas rudimentarias, sin tarso, o ausentes; cuerpo corvado, camoso y
con ranuras trasversales dorsales; décimo segmento pequefio en
continuacion con el noveno. Fig. 354........... Fam. PLATYSTOMIDAE

142b. Patas normales, con tarsos fuertes; cuerpo alargado, cubierto con
escudos dorsales; décimo segmentos abdominal bien desarrollado,
colocado debajo de la base del grande noveno segmento. Fig. 355 ........
....................................................... vevreeemneennenneenFaM. LYMEXYLIDAE
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Orden

Diptera’

Imtroduccidn
Los dipteros acuaticos constituyen uno de los
QOrdenes de insectos mas complejos, mas abun-
dantes y mas ampliamente distribuidos en to-
do el mundo. Su literatura a nivel mundial es
tan abundante, que para analizaria con cierto
grado de detalle, habria que hacerlo por fami-
lias, ¥ en ciertos casos, por gémeros.

Dentro de los trabajos de mayor interés
para el trépico americano estan los de Alexan-
der {1912¢, 1945k, 1976¢). Van Duzee (1929,

1931¢) reporta la familia Dolichopodidae para

Centro y Suramérica. Brindle (1960) describié
los géneros mas representativos sobre la fami-
lia Tipulidae en América Tropical. Otros estu-
dios para e] Neotrépico pueden consultarse en
(Byers, 1977; Cova-Garcia y Sutil, 1975a; Duck-
house, 1973, 1974a; Hogue, 1971, 1973; Wirth,
1949). Hurlbert et al. (1981) presenta una am-
plia literatura sobre los dipteros para América
Tropical.

Johannsen (1977) constituye un buen tex-
to guia para quienes se inician en el estudio de
{os insectos acudticos. Stone et al. (1983) pre-
senta un catalogo de los insectos de Norte Amé-
rica y México.

En Colombia vale la pena mencionar los
estudios de Barreto (1969) y Lewis y Lee-Potter
(1964) sobre similidos; Welkerson (1979) sobre
tabanidos y Wirth y Lee (1967) sobre cerato-
pogonidos.

El inico reporte para Antioquia es el de
Bedoya y Roldan (1984), quienes presentan una
clave a nivel de género para esta regién,

Biclogfia
El orden Diptera se considera uno de los gru-

I Esta seccion hace parte del trabajo: *‘Estudio de los Dipte-
ros Acudticos (Diptera) en difercntes pisos altitudinales en
el Departamento de Antioquia’” preseniado por Inés Bedoys
Ortlz como requisito para optar al tiulo de Bidlogo. Publi-
cado en: Rev. Asoc. Col. Cien. Biol. 2(2): 113-134, 1984,

pos de insectos més evolucionados, junto con
Lepidoptera y Trichdptera.

Son insectos holometdbolos. Usualmen-
te, las hembras ponen los huevos bajo la super-
ficie del agua, adheridos a rocas o vegetacion
flotante. La mayoria de las larvas pasan por tres
o cuatro instars; el periodo de desarsollo larval
puede ser de una semana como en Simuliidae
o hasta de un afio como en Tipulidae.

La caracteristica mas importante de las
larvas de los dipteros 2s la ausencia de patas to-
racicas. El cuerpo esta formado por tres seg-
mentos torgcicos y nueve abdominales, es bian-
do y cubierto de cerdas, espinas apicales ¢ co-
rona de ganchos en prolongaciones que ayudan
a la locomocién y adhesitn al sustrato. La co-
loraciém es amarillenta, blanca o negra.

Respiran a través de ia cuticula o median-
te sifones aéreos; otros poseen agallas traguea-
les y otros, pigmentos respiratorios (hemoglo-
bina) para sobrevivir enm zonas escasas de
oxigeno.

Ecologia
Su habitat es muy variado; se encuentran en
rios, arroyos, quebradas, lagos a todas las pro-
fundidades, depdsitos de agua en las bracteas
de muchas plantas y en orificios de troncos vie-
jos y aun en las costas marinas. Existen repre-
sentantes de aguas muy limpias como la fami-
lia Simuliidae o contaminadas como Tipulidae
y Chironomidae.

En cuanto a su alimentacién, también es
muy variada; unos son herbfvoros en tanto que
otros carnivoros.

Distribucidn geogréfica
Los dipteros son cosmopolitas.

Taxonomis

Para su clasificacién se tiene en cuenta la es-
clerotizacién de la cabeza, si ésta s o no retrac-
til, si las mandibulas funcionan en un plano ho-
rizontal o vertical; si la cabeza est4 o no fusio-
nada con el térax y si el cuerpo es aplanado o
cilindrico, entre otras. '

De 20 familias acuaticas, se reportan 13
para Antioquia (con 28 géneros) ubicadas den-
tro de los subdrdenes Orthorrapha y Cyclo-
rrapha.

17
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Clave para subdrdenes e .
infradrdenes de dipteros acudticos

1. Cabeza completamente capsulada, escleroti-
zada, diferenciada, libre o retractil dentro del
primer segmento 1Oracico ..............
....... SUBORDEN ORTHORRAPHA
Cabeza vestigial no diferenciada, membra-
10sa O aparentemente ausente ..........
........ SUBORDEN CYCLORRAPHA

2 . Cabeza no retractil, bien desarroliada y las
mandibulas funcionan en un planc horizon-
tal .... INFRAORDEN NEMATOCERA
Cabeza retractil y las mandibulas funcionan
en un plano vertical (hacia arriba y hacia aba-
jo) .... INFRAORDEN BRACHYCERA

Clave pars familias de
Orthorraphz Nematocera

1 . Cabeza, térax y primer segmenio abdominal
fusionados {ormandec una sola division del
cuerpo, con una fila de discos succionado-
res situados ventralmente con la cual la lar-
va se adhiere a la superficie de rocas (Fig.
141 a 144) ..... BLEPHAROCERIDAE
Cabeza no fusionada con el térax y primer
segmento abdominal; discos ventrales ausen-
L5 2

2. Cabeza no retractil v disco espiracular en el
uliimo segmento abdominal (Fig. 134) ..

......................... TIPULIDAE
Cabeza retractil, ausencia de disco espiracu-
lar .. 3

3. Prolongaciones ausentes, segmentos toraci-
cos y abdominales subdivididos formando un
anillo; larva anfipneustica (Fig. 139) ....

..................... PSYCHODIDAE
Segmentos del cuerpo no subdivididos, lar-
va no anfipnedstica ................. 4

4. Segmentos toracicos fusionados vy diferentes
del resto del cuerpo, larva, metapnetstica
{Figs. 145 a 149) ......... CULICIDAE
Térax y abdomen no diferenciado, larva ap-
netistica (Figs. 151 a 153) ..............
............... CERATOPOGONIDAE

5 . Prolongaciones presentes en segmentos an-
teriores y posteriormente con un disco adhe-
sivo, larva apnetstica (Fig. 155) ........
........................ SIMULIIDAE
Posteriormente sin disco adhesivo, larva me-

=)}

tapnetstica
. Dos prolongaciones en primero-y-segundo
segmento abdominales (Fig. 150) DIXIDAE
Dos prolongaciones, una a nivel del proto-
rax y otra en el Gltimo segmento abdominal,
larva apneustica (Fig. 154) .............
................... CHIRONOMIDAE

lave pare familias de
Orthorrapha-Brachycera

1. Cuerpo aplanado dorsoventralmente, tegu-
mentos con depdsitos de caicio; prolongacio-
nes ausentes, larva antifipneustica (Fig. 156)
................... - STRATIOMYIDAE
Cuerpo cilindrico y prolongaciones presen-
tes; no presencia de depositos de caleio en
SU (EGUIMENTO .. .vvnrrenrnersorann. 2

2 . Prolongaciones cortas ¢ pseuddpodos en ca-
da segmento, Organos respiratorios posterio-
res; en el altimo segmento abdominal termi-
na en un sifén, larva antipnetstica (Figs. 157

yIS8) ...l TABANIDAE
El ultimo segmento abdominal termina di-
feremte ........iiiiiiiiiiiiiiee 3

3. El dltimo segmento abdominal termina en
dos largos apéndices; la larva es-apneustica
(Fig. 159) ............... EMPIDIDAE
Disco espiracular caudal rodeado por varios
Iébulos cortos, larva metapneustica (Fig. 161
yi62) ... ..., DOLICHOPODIDAE

Caracleristicas para
el suborden Cyclorrapha

El altimo segmento abdominal termina en un
par de proyecciones cOnicas retractiles que
contienen los espiréculos; larva anfipneusti-
ca (Figs. 163 a 165) ....... MUSCIDAE
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TABLA 7. Familias v géneros del orden Dipters encontrados en ¢l Departamento de Antioguis.

(Bedoyz 3y Rolddm, 1984).

Caracteristicas
Familis Género mor(oldgicas Habitat
ORTORRAPHA- Limonia 6.8-8.0 mm; seg. Toracicos y abdomi- Semiacudticos en algas que cre-
NEMATOCERA Meigen 1800 nales cortos, manchados dorsales (Fig. cen sobre piedras emergentes.
TIPULIDAE 134). Indicadores: aguas meso-
' troficas. )
Tipula 13.0-15.0 mm; disco espiracular con  Aguas I6ticas y lénticas con fan-

Linnaeus 1758

seis 16bulos (Fig. 135).

go y materia organica en des-
composicion. Indicadores:
aguas mesoeutroficas.

Molophilus
Curtis 1833

10.0-15.0 mm; iobulos dorsolaterales
y venirales divididos por manchas os-
curas. {Fig. 136).

Apguas laticas, en margenes are-
nosos de arroyos. Indicadores:
aguas mesotroficas-eutroficas.

Hexatoma
Latreille 1809

12.0-15.0 mm; lébulos laterales del
disco espiracular alargados, traspasa-

Aguas Iticas, en margenes are-
nosos de arroyos. Indicadores:
aguas mesolroficas-eutréficas.

dos por cerdas endurecidas. (Fig. 137).

%

173

INIAP - Estacion Experimental Pichilingue




Orden Dipsera

o

TABLA 7. Familias y géneros del orden Diptera encontrados en ¢l Departamento de Antioguin.
(Bedoya y Rolddn, 1984).

(Continuacidn)
Caracleristicas ’
Familin Género morfologicas Habitae
PSYCHODIDAE Clognia 5.0-8.0 mm; mas o menos cilindrico,  Aguas lénticas, contaminadas y
Enderlein 1937 abdomen termina en tubo respiratorio  materia organica en descompo-
conico. (Fig. 138). sicién. Indicadores: aguas
eutréficas, ,
Maruina 2.0-3.0 mm,; cuerpo aplanado, discos  Aguas l6ticas y bien oxigenadas,
Miiller 1895 succionadores en linea medio ventwral. Indicadores: aguas oligo-
(Figs. 139-140). tréficas. '
BLEPHARO- Limonicola 7.0-8.0 mm; pseudépodo dorsal bien  Aguas Iticas, cascadas, aguas
CERIDAE Lutz 1928 desarrollado y proyectado libremente  muy oxigenadas y limpias. In-
del margen posterior. (Figs. 141 - 142 dicadores: aguas oligotréficas.
y 143). .
Paitostoma 7.0-8.0 mm; pseuddpodo dorsal pe- Aguas l6ticas, cascadas, aguas
Schiner 1866 quefio e insertado casi completamen- muy oxigenadas y limpias. in-
1e en el margen posterior. (Fig. 144).  dicadores: aguas oligotréficas.
CULICIDAE Anopheles 8.0-9.0 mm; octavo segmento abdomi- Charcas, pozos temporales,
Meigen 1818 nal sin sifén, abdomen termina en cd-  troncos con huecos, con mate-
mara respiratoria. (Fig. 145). ria orgdnica y detritus. fndica-
dores: aguas mesoeutrdficas.
Culex 8.0-9.0 mm; octavo segmento abdomi- Charcas, pozos temporales,
Linnaeus 1758 nal con sifén mas largo que ancho. troncos con huecos, con mate-
(Fig. 146). ria orgénica y detritus. Indica-
dores: aguas mesoeutroficas.
Aedes 5.0-6.0 mm; octavo segmento abdomi- Charcas, pozos temporales,
Meigen 1818 nal con sifébn més ancho que largo. troncos con huecos, con mate-
(fig. 147). ria organica y detritus. Indica-
dores: aguas mesoeutroficas.
Uranotaenia 4.5-5.0 mm; octavo segmento abdomi- Charcas, pozos temporales,
Lynch Arribal- nal con sifén respiratorio y placa qui- troncos con huecos, con mate-
zaga 1819a tinosa y fila de dientes en el margen. ria organica y detritus. /ndica-
(Fig. 148). dores: aguas mesoeutréficas.
Aedeomyia 4.0-5.0 mm; octavo segmento abdomi- Charcas, pozos temporales,
nal con sifon con setas plumosas y sin  troncos con huecos, con mate-
placa quitinosa. (Fig. 149). ria orgénica y detritus. Indica-
dores: aguas mesoeutroficas.
DIXIDAE Dixella 4.0-8.0 mm; posee un par de prolon- Arroyos rocosos, rios de co-
Dyar y gaciones ventrales ¢n los primeros seg-  rriente lenta, y charcas, lagos y
Shannon 1924b mentos abdominales; segmentos quin-  pozos amificiales adheridos a
to, sexto y séptimo con placas escle- vegetacidn o rocas. Indicadores:
rotizadas ventrales; ultimo segmento  aguas oligomesotréficas
termina en camara respiratoria, (Fig.
150).
CERATOPO- Atrichopogon 6.0-7.0 mm; cuerpo aplanado, proyec-  Aguas loticas, adheridos a rocas
GONIDAE Kieffer 1906a ciones en protorax, procescs laterales  emergentes. Indicadores: aguas
a lo largo del cuerpo (Fig. 151). oligosometroficas.
Probezzia 12.0-14.0 mm; cuerpo cilindrico, sin  Aguas lénticas, charcas y lagos
Kieffer 1906a proyecciones en proidrax, setas ana- con material organico en des-
les largas, cabeza dos veces mas larga  composicion. Indicadores: me-
que ancha. (Fig. 153 ¢). soeutrofico.
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TABLA 7. Familiss v séneras del orden Diplera enconirades en 2l Departamento de Antioguia.
(Bedoya y Rolddm, 1984).

{(Continuacién)
Caracteristicas
Familia Género morfoldgicas Habitat
CERATOPO- Alluaudomyia §2.0-14.0 mm; cabeza mas larga gue  Aguas lénticas, charcas y lagos
GONIDAE Kieffer 1913d ancha, setas anales cortas. (Fig. 153e). con material organico en des-
composicion. Indicadores: me-
soeuirofico.
Stilobezzia 12.0-14.0 mm; cabeza tan ancha como  Aguas lénticas, charcas y lagos
Kieffer 19113 larga, setas anales muy cortas, con material organico en
aparentemente ausentes. {Fig. 153a). descomposicidn. Indicadores:
mesoeutréfico.
CHIRONOMIDAE Aguas loticas y ¥énticas, en fan-

Noia: es una {amilia
muy extensa, dificil ¥
poco conocida. Por lo
tanto, sélo se considera-
ran tres Subfamilias:

20, arena y con abundante ma-
teria organica en descomposi-
cion. Indicadores: aguas me-
soeutrdficas.

ORTHOCLADINAE

Ptaca labiai con un nimero impar de
dientes; placa paralabial ausente; pa-
pila preanal corta. (Fig. 1544d).

TANYPODINAE

Placa labial con numero par o impar
de dientes, placa paralabial presente,
papila preanal larga. (Figs. 154c y e).

CHIRONOMINAE

Placa paralabial similar al anterior,
segmentos del cuerpo sin cerdas. (Fig.
154b).

Igual al anterior.

SIMULIIDAE

Simulium
Latreille 1802

3.0-15.0 mm; cabeza esclerotizada con
manchas dorsales oscuras, propata to-
racica con pequeilos dientes (Fig. 155).

Aguas corrientes muy oxigena-
das, debajo de rocas y troncos.
Indicadores: aguas oligo-
troficas.

ORTHORRAPHA-

BRACHYCERA

STRATIOMYIDAE

Odontomyia
Meigen 1800

20-30 mm; cuerpo aplanado y espino-
s0, cAmara respiratoria en extremo del
abdomen con circulo de cerdas. (Fig.
156).

En margenes de arroyos, char-
cas, pantanos y ciénagas sobre
objetos flotantes o sumergidos.
Indicadores: mesoeutrdficas.

TABANIDAE

Chrysops
Meigen 1800

20.0-22.0 mm; corte transversal del ab-
domen formado por tres pares de l6-
bulos, sifén alargado y ausencia de es-
pina en el ultimo segmento abdominal.
(Fig. 157).

Aguas corrientes y estancadas
con materia organica en des-
composicion. fndicadores:
aguas mesoeutroficas.

Tabanus
Linnaeus 1758

35.0-40.0 mm; abdomen en corte
transversal formado por cuatro pares
de 16bulos; sifon corto y espina en iil-
timo segmenio abdominal. (Fig. 158).

Aguas corrientes y estancadas
con materia organica en des-
composicion. fndicadores:
aguas mesoeutroficas.

EMPIDIDAE

Hemerodromia
Meigen 1822

4.0-5.0 mm; Gltimo segmento abdomi-
nal termina en tres prolongaciones, la
central es bifida y con setas cortas.
(Fig. 160).

Corrientes lentas en areas mar-
ginales, adheridos a la vegeta-
¢ién. Indicadores: aguas oligo-
mesotréficas.

Chelifera
Macquart 1823

5.0-6.0 mm; ultimo segmento abdomi-
nal redondeade y bulboso con ocho
segmentos, (Fig. 159).

Corrientes lentas en areas mar-
ginales, adheridos a la vegeta-
cién. Indicadores: aguas oligo-
mesotroficas.
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Orden Diptera

TABLA 7. Familiss y géneros del orden Diptesrs enconltrados en e Depactamento de Antioguia.
(Bedoye y Rolddn, 1984).

(Conclusidn)
Caracleristicas
Famila Gémero morfolégicas Hanbitst
DOLICHOPODIDAE Aphrosylus 6.0-7.0 mm; disco espiracular forma- Corrientes lentas en dreas mar-
Haliday 1851 do por nueve lébulos; placa anal for-  ginales, adheridos a la vegeta-
mada por tres lobulos. (Fig. 161). cion. Indicadores: aguas oligo-
mesotroficas.
Rhaphium 12.0-13.0 mm; disco espiracular for- Corrientes lentas en areas mar-
Meigen 1803 mado por cuatro lobulos; placa anal  ginales, adheridos 2 la vegeta-
formada por dos l6bulos. (Fig. 162). cion. Indicadores: aguas oligo-
mesotroficas.
CYCLORRAPHA Lispe 10.0-12.0 mm; dltimo segmento abdo- Madargenes de corrientes adheri-
MUSCIDAE Lattreille 1796 minal cénico con tubérculo espiracu- dos a superficies de rocas, con
= ANTOMIIDAE lares anales. (Fig. 163). material orgianico en descompo-
sicién. Indicadores: aguas oligo-
mesotréficas.
Limnophora 14.0-15.0 mm; dltimo segmentio abdo- Margenes de corrientes adheri-
Robineau- minal termina en dos prolongaciones  dos a superficies de rocas, con
Desvoidy 1830 provistas de espinas. (Figs. 164-165). material organico en descompo-
sicion. Indicadores: aguas oligo-
mesotroficas.
176

INIAP - Estacion Experimental Pichilingue

L S DU PRI S



== “:';A S e e R I T S RN S e,

Orden Diprera
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Fig. 134,
Tipulidae:
Limonia
{Geranomyia) sp.
a. Vista Jateral,
b. Segmentos
tordxicos vistos
ventralmente.,
¢. Segmentos
abdominales
ventrales,

d. Segmento
caudal.
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Orden Diptera

Fig. 135.

Tipulidae: w
Tipula DK

(Beliardina)sp.

a. Vista lateral.

b. Placa y agailas

anales.

¢. Disco

espiracular.
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Orden Diptera

Fig. 136.
Tipulidac:

.. Molophilus sp,
a, Vista dorsal,
b. Placa anal.
¢. Bisco
espiracular.
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Orden Diptera

Fig. 137.
Tipulidae:
Hexatoma

{Erigcera) sp.
a. Vista dorsal.

5. Disco

espiracular.
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Orden Dipterg

[ig. 133,
Psychodidae:
Clognig ... .
albipunctarus,
a. Vista lateral.
b. Aspecto dorsal,
€. Aspecto ventral,
d. Placa anal,
e. Disco
espiracujar,
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Crden Diptera i

Fig. 148, :
" Psychodidae: *

Maruina (aculcing)

p.
TaVistadorsal,”
b. Aspecto ventral,
¢. Cémara
respiratoria.
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Orden Diptera :

Fig, 142,

Blepharoceridae:

Limonicola sp,,
o 0, Yista dorsal,

b. Antena.

¢. Segmentos

abdominales

ventrales.

d. Segmento

caudal.

2, Disco de

adhesion.

185
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Drden Diptera

Flg. 148
Blepharoceridae:
Limoricols sps.

a. Vista dorsal.
b. Antena.

<. Segmentos
abdominales
ventrales.

4. Segmento

caudal,
2. Disco de
sdhesidn.
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Orden Dipiera
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Culicidae:

Anopheles sp.
b. Antena.

¢. Penacho

Fig, 148.
palmeado dorsal,

dorsalmente.

gmento caudal,

a, Vista dorsal.
visto lateraimente.
$. Disco espiracular

d. Segmentos

abdominales, vistos

. Se

®
3




Orden Dipterg
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[l 146,
Culicidae:
Culex

.. Quinquefasciatus.

a. Vista dorsal,
b. Antena,

¢. Segmento cauda).
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Orden Diptera

PFig. 143,
Culicidae:
Aades aeaypti.
a. Vista lageral.

b. Antena,
¢. Segmento caudal.
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Orden Diptera

Fig. 148,
a Culicidae:
Uranotsenia
geometrica,
&, Vista dorsal,
b. Antena.
¢. Segmento caudal.
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Orden Diprera

b. Proyecciones
d. Aspecto dorsal y
caudal de larva,

a. Vista dorsal.
ventrales

¢. “Crochets”
abdominales.

abdominales.

Dixidae:
Dixella sp.

g
£
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Orden Diptera

Fig. 151,

Ceratopogonida:
Airichopogon py.

ista dorsal,

b, Segmentos
soraxicos ventrales.
¢. Segmenio caudal,

a. Vi
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Orden Dipiera

[Flg. 152,

Cerstopogonidae:

A

trichopogon sp.

a. Vista dorsal.

b. Segmento

toréxico ventral,

¢. Segmentos

abdominates

ventrales.

d. Segmento
caudal,

&
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Orden Diprera

Fig, 153.
Ceratopogonidae:
Stilobezzia sp ;
3. Vista dorsal
b. Cabeza y
segmento caudal.
Probezzia spy:

¢. Cabeza y
segmento caudal.
Probezzia spy:

d. Cabeza y
segmento caudal.
Allvaudomyia sp:
s Cabeza y
segmento caudal.
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Orden Diptera

197

Fig. 154,
Chironomidae;
Diferenciacion de
segmentos caudales.
a. Larva.

b. Subfamilia
Chironominae.

¢. v e, Subfamilia
Tanypodinac.

d. Subfamilia
Orthocladinae.

t o,
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Fig. 158,
Sirnuliidae;
Simulium sp.

9. Vista lateral,
b. Vista dorsal de
la cabeza.

¢. Segmento anal.
4. Propata
protordxica.

2. Antena.

198
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Orden Diprera

199

Fig. 186,
Steatiomyidae:
Odontomyia sp.
a. Vista dorsal,
b. Segmentos
abdominales
ventrales,

¢. Cémara
respiratoria.
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Orden Diptera
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Orden Diptera
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Fig. 158
Tabanidae:
Tabanus sp.

a. Aspecto lateral,
b. Segmento
terminal {placa anal
y sifon).
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Orden Diptera ‘ \7&

Fig. 159.
Empididae:
Chelifera sp.

a. Vista lateral.

b. Segmento
abdominal ventral.
¢. Segmento caudal
dorsal.

-
]
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Orden Dipterg

Fig. 162.
Dolichopodidae:
Rhaphium sp.

2. Vista lateral,

b. Segmentos
toréxicos ventrales.
¢. Segmento caudal
veniral,

d. Disco
espiracular,
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Orden Diptera

Fig. 163.
Muscidae:

Lispe 55.

a. Aspecto lateral.
b. Segmento caudal
dorsal.

¢. Placa anal.
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Orden Diptera

sta lat
b. Segmento caudgl ¢
[ Cabén.

INIAP - Estacion Experimental Pichilingue
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Dipeera

Orden

A o }ﬂ.Mﬂﬁ
e bl
B
ZRgA2
nnl..VnD.a
Ea
3

vemtral
. Cabeza.

¢. Segmento caudal
4
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HOW 1O KNOW 1k IMMATURE INSECTS

ORDER NEUOPTERA

ia. Mouth parts chewing type. Fig. 385. ............. 2

Fig. 385. Dorsal
aspect of head.

“R--zerr
FAvPIgLE
TLeEr
MAX LA

1b. Mouth parts mandibulo-suctorial type.
Fig. 386, ... .o i 4

Y=~ AABIAL
PAp

e mNTENAA

! 9q. Abdomen with lateral filaments

(see Fig. 389). ... ... ... .. ... i, 3
Fig. 386. Mandibulo-
suctorial ‘type mouth
parts.

2h. Abdomen without lateral filaments.
" Fig. 387. ..eiiiiiiiiin e, Family RAPHIDIIDAE

There are 10 species described in the United States,
and 12 species in Europe. Raphidia hermandi Navas
is known in Japan. The adults are called snakeflies.
The larvae ore found under bark and they are com-
mon in California under loose bark of the eucalyptus.
They are predacious and believed to be beneficial.

Fig. 387. Rephi-
dio oblita Hagen.

140

uracn ixeuroptiera

la. Aparato bucal para morder. Fig. 385 ........cooooveeieiimeieeeeeeeeeeeeeen, 2
1b. Aparato bucal con mandibulas modificadas para chupar. Fig. 386......4
2a. Abdomen con filamentos laterales. Fig. 389. ........ccccoveeeeveneermeran..
............................................ N.B. Orden MEGALOPTERA .........3
2b. Abdomen sin filamentos laterales, Fig. 387. ......... Fam. RAPHIDIDAE




HOW TO KNOW THE IMMATURE INSECTS

3a. Tip of abdomen with a caudal filament: sides of body with 7 pairs
of segmented ﬁlumenis: without anal proleqs
D 5 1= A 1 T Family SIALIDAE

Fig. 388. Smoky
alderfly, Siolis
infumata New-
man.

The laxrvae live in swiftly flowing strecuns adher-
ing to the lower side of stones and also in trashy
places filled with aquatic plants. The full-grown lar-
va leaves the water and tromsforms in an earthen
cell on the banks of the strecms or lakes. Two or
three weeks later the adult emerges. It is called an
alderfly. The larvae are predacious cnd feed upon
different kinds of small animals.

3b. Tip of abdomen without a caudal flament: sides of body with 8
pairs of unsegmented filaments; with a pair of hooked enal pro-
legs. Fig. 389, ............... Subfamily Corydalinae, SIALIDAE

A,

\G=—.. HooKs

Fig. 389. Corydalus cornutus (L.):
tarva; b, pupa.

141

About 80 species of dobson-

- flies have been described. The

larvae are found under stones
in slow or swift water and are
predacious on naiads of dragon-
flies, stoneflies and Mayflies.
These larvae which cre known
as helgramites are much used
for bait in fishing. They are
rather readily cemght by hold-
ing a pet down stream below
stones in rapids. When the
stones are moved the helgra-
mites swim or are washed into
the net.

3a. Termino del abdomen con un filamento caudal; lados del cuerpo con 7
pares de filamentos segmentados; sin propatas anales. Fig. 388..........
.................................................................................. Fam. SIALIDAE

3b. Termino de abdomen sin un filamentos; lados del cuerpo con 8 pares
de filamentos segmentados; con un par de propatas anales con
ganchos. Fig. 389......cccoveviiecnriciecirceene Fam. CORYDALIDAE

INIAP - Estacion Experimental Pichilingue




HOW TO KNOW THE IMMATURE INSECTS

4a. Bquatic or semiaquatic. ....... ... 5

Ah, Terrestriol. ... ... ...ttt iiea et e e 6

S5a. ‘Mund.iblas and maxillae curved slightly upwards; without abdom-
inal gills but with spiracles: larvae live under stones in or near
water. Fig. 890, ........ciiiiiiiiiaainiann, Family OSMYLIDAE

There are about 50 described species but none have
been found in North America. The larvae lurk under
siones or about moss either in or near the water.
Their food consists of dipterous larvae.

Fig. 390. Osmy-
lus chrysops (L.}

" .5b. Mandibles and moxillae curved outward: with abdominal gills:
larvae live in water cmd feed on sponges.
5 > A< 1+ ) VO Family SISYRIDAE

Bbout 20 species have been described. The larvae
feed upon fresh-water sponges. Accordingly the
adults are called “spongillo-flies.” They may be also
found on bryozooms and algae. Pupation takes place
in an oval loose double cocoon in scil or under stones.
Eggs are laid in masses on objects standing in or
overhanging fresh-water, and are sometimes covered
by a silken web.

Fig. 391. Sisyra
umbrata Ndm.

149
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4a. Acuaticos o semiacuaticos ! 5

.....................................................................

4b. Terrestres

5a. Mandibulas y maxilas dobladas ligeramente hacia arriba; sin branquias
abdominales: larvas viven bajo de piedras en o cerca de agua. Fig.

390 .. e Fam. OSMYLIDAE

5b. Mandibulas y maxilas dobladas hacia el lado; con branquias
abdominales; viven en agua, comen esponjas Fig. 391.........ccocue.e....

................................................................................ Fam. SISYRIDAE




HOW TO KNOW THE IMMATURE INSECTS

6a. Abdomen mas que dos veces mas largo que torax. Fig. 392. ..................
6a. Abdomen more than iwo times longer than thorax: larvae with Fam. MANTISPIDAE

... . hypermetamorphosis. Fig. 892. . .........Family MANTISPIDAE  oecsssssssstiinissiiiirciiiciitiiinn i

The family consists of about 170
known species. The larvae are of
two different forms: the first in-
star is thysanuriform with a squar-
ish head; the second ond later in-
stars become robust and eruci-
form with a small head and weak
legs. The fullgrown larvae spin
cocoons and pupate within the last ) .
lxval skin. The habits of larvae "
Fig. 392. Mantispa styriaca Poda: are parasitic on eggs of spiders
Sty ¥y ot e nstar Ist inster  d also in the nests of Pilybia

wasps.

: OD. INO COMIO €11 BA. «.venreeeeeeeenrermeiseessennsereeeeersennneesesmsrsessemmnsesessesssesssnnnens 7
Bb. Not @B B ... .. ... e, 7

7. Pro- and mesothorax modified into « long and slender neck. 7a. Pro- y mesotorax modificados en un cuello larlg:o y dengs/;loopl?gRZ;%iE
Fig. 393. ........ e, Family NEMOPTERIDAE = eeeeeressseemiiicmieiinersseneniee ererserraraeersenrenans am.

The larvae are predacious ond feed upon
psocids and other small insects. They cover
themselves with dust particles and are found
in caves and buildings in semiarid regions and
desert. Pupation occurs in a cocoon of silk and
debris. They belong to the eastern hemisphere,

Fig. 393. Pterocroce
storeyl, Withycombe,

7b. Pro- and mesothorax Bormal. . .....enneneeennns . B 7b. Pro- y mesotorax normal ..........ccceceveeeeeeieeereeneeneeseneeneeeresneseessseeeesenas 8
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HOW TO KNOW THE IMMATURE INSECTS

8a. Antennae with long hairs: labial palps long and clavate. extended

_in iront of head; mandibles and maxillae hid underneath the lab-
rum (if long, straight and needle-like).

Fig. 394. .......... e Family CONIOPTERYGIDAE

This family includes about 50 known species.
The adults look like aphids. The structures of
their lorvae leads us to regord them as Neurop-
tera. The larvae feed upon ophids, scale-insects
and the eggs of red-spiders. When full:grown
they make a double cocoon in which pupation
takes place.

Fig. 394. Parasemi-
dolis Hlaviceps Banks.

Bb, Not a8 Ba. ...ttt i 9

. 9a. Empodium trumpet-shaped. Fig. 395. ...... Family CHRYSOPIDAE

Nearly 500 species of green lacewings have
been described. Their laxvae are 'known as
aphid-lions and feed on aphids, mites, leaf-hop-
pers, scale-insects and other small insects. The
eggs are laid singly or in group on long slender
stalks. In some species the larvae are protected
with trash or debris.

Fig. 395. Golden-eye
lacewing, Chrysopea
oculata Say.

gb. Empodium not trumpetshaped. ..................... ... ...... 10

10a. Tarsi and tibia of hind leg fused into « single segment: mand-
ible with teeth. ......... ... ... ittt N evennennns 11
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8a. Antenas con pelos largos; palpos labiales largos y con mazas,
extendidos adelante de la cabeza; mandibulas y maxilas escondidas

bajo del labio. Fig. 394 .........ccocevueenencne. Fam. CONIOPTERYGIDAE
8D. NO COMO 8@ttt st S
9a. Empddio con forma de trompeta ........c.cceceuceenne. Fam. CHRYSOPIDAE
9b. Emp6dio no como Una tromMpeta........cceeeveeeieeneeeesecreruesesunssesnseesenens 10

10a. Tibio y tarso de la pata trasera fusionados en un solo segmento;
Mandibulas CON AIENTES.......oeecveerereeeeeeecteeeeeeeeeeeseeeeeeseeeteeesetsessensenes 11




HOW TO KNOW THE IMMATURE INSECTS

10b. Not as 10a. Fig. 396. ................... Family HEMEROBIIDAE

This family consists of about 220 known species.
Their adults are ¢alled brown lacewings. The larvae
resemble the aphidlions but are smooth without
tubercles. Only the lst instar larvae possess trum-
pet-shaped empodia which becomes pad-like and
greatly reduced in the later instars. They are pre-
dacious and feed on aphids, scale-insects, mealy-
bugs, whiteflies, psyllids, etc. The eggs are devoid
of pedicels.

Fig. 396. Hemero-
bius pacificus
Banks, 1st instor.

1la. Sides of thorax and abdomen with projecting filaments: head
dilated posteriorly. Fig. 897. ........... Family ASCALAPHIDAE

About 210 species have been described. The larvae
resemble antlions in the form of the body, but they
have a ‘fingerllike appendage on each side of the
segment. They live in ambush on the surface of the
ground, with the body more or less covered, and
wait for small insect prey.

Fig. 397. Ulu-
lodes hyalina
Latr.

11b. Sides of thorax and .abdomen without projecting filaments: head
not dilated posteriorly. Fig. 398. ..... Family MYRMELEONTIDAE

This family consists of about
650 described species. The
larvae are known as oantlions.
They make pitfalls in sand to
trap the cants and other wing-
less small animals. However,
some species do not make pits
but simply hide under sand or
debris.

Fig. 398. a, Ant-lion, Myreleon sp.; b,
A pitfall,
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10b. No como 10a. Fig. 396 «.....ccrurureerecencrrcrnenens Fam. HEMEROBIIDAE

Fxi

11a. Lados del térax y abdomen con filamentos sobresaliendose; cabeza
dilatada posteriormente. Fig. 397 ................. Fam. ASCALAPHIDAE

11b. Lados del térax y abdomen sin filamentos; cabeza no dilatada
posteriormente. Fig. 398...............c....... Fam. MYRMELEONTIDAE




"GLOSARIO

-

Ampullae: Son expansiones 0 oreos ventrales carnosas snmllqres a los seudopatas de Iepldépteros
se presentan en la parte. ventrol del abdomen de algunos lepidépteros.

Asperites: Espinas subancles,. encon'rrodcs en la fase ventral o lateral en los segmentos cauddies,
entre los coledpera pueden presentarse dorsalmente en todos los segmentos abdominales.

Botdn: Area esclerotizada o ciccn‘riz erculor que marca el !ugcr donde se abre la tréquec enla
superficie de la larva del. primer estcdo larvario. 9 .

Carina: Cresta o quillc elevudc, no necescrlomente afao oahdc
Carina bucal: Estructuras en forrno de crestas que terminan en ganchos camosos en el peristoma.

Cercos: Estructuras pares, ‘ﬁl_amenfosas, generalmente muiﬂse,_g_mentcdas locdaiizadas en el noveno
segmento. ) ey e H

Corniculo: Es una chalaza sin sé’rc B

Corchete (Crochete): Sene de ganchos esclerosados en diferentes arreglos (hlleras circulos, e’fc)
encontrcdos en las pseudopatas de las larvas de los lepiddpteros.

- Cremaster: Espina iermlnal del cbdomen de la pupa que le sirve para suspenderse o adherirse.
Chalaza: Tubérculo camoso de Ia pored del cuerpo en el que nace una cerda. '

Entrada espiracular: Uno de |os posojes que conducen a la fraquea espiracular prlnclpol
Escleroma: Anillo escleroﬂzcdo de un segmen’ro del cuerpo 4

Escolo: Pnoyeccién de la. pored del cuerpo en forma de tubérculo alorgado y espinoso

Espinarete: Orlﬁclo que se encuentrd en el lablo, presentodo enia porte libre, en relacién con ia
hipofaringe, a trcvés del cucl es expulscdo el hilo de seda. 4 .

, Espmula Una esplna en forma, de goncho En iarvas de dipteros ellas estén coloccdos en ﬂlos
iregulares las cuales forman bandas en la unién de los segmentos.

EspirGculo anular: Dicese de aquel esplrdculo que puede ser circular o.anuliforme, puede presemcr
una o dos camaras; anular uniforo, anular biforo o anular muitiforo. .

+

Espiraculo bilabiado: Cuando un espiracu_lo oval o anular presenta un peritrema en forma de labio.

EspirGculo criblforme"':”_cxfi'j'dﬁdadr{' ésb.lrdéﬁlo presenta orificios con aspecto general de criba.

Ganchos bucales: Estructuras secundarias, solidas, cuticulares, en forma gde garras, una a cada

lado de la apertura atrial; son los substitutos de las mandbbulas en las larvas de dipteros.

Gibosidad: Procesos en forma de intumescencias dorsales.
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Hipognuto. Con los plezas bucoles, 'pan‘ ularmente Jas; mnd‘bulos. dwlgndcs hccw GbGjQ T

vﬁlmcgo”Es ol Insecto cdul’ro‘ '

Lébulo ancl Orgono de dos porfes 'i_del;ccpal
alimentario. ‘Generalmente es: vxsnble, pero d ces esto re’traid ogido de tr ) de elevacion
cnal quelo circundo. : - ) s

‘;nmdn"-rrl‘i%tr:mmdi ma mi::a'a 1O ﬂf»»,m'ﬁ pmwdern®
de; soserie-se presentan més desgrrollo; :




Peniciliun: Grupo de zetas én Id fase intérmia de la mandibula.

Paritrema: Placa esclerotizada que rodea la entrada esplracular.
Pindcula: Area mdas o-inenos plana donde nace una seta.

Planta o suela: Parte libre de Ics fc!scs pafas (ventrolmem‘e) que funclonan como ventosas, donde
se fijan los corchetes: *

Plaqueta Anrllo alveolct escleroﬁzcdo en !a bcse de lo setc ’ Co : e s

qe N Sy

Pllca Pllegue, dobles o anuga sobre !os segmenfos del cuen

=3

Piognato: Con ias plezos bucoies parficularmente las man ulas, dirigidas hacla odelcm're

Prosteca: Proyeccion esclerosada en forma de membrana fi{:n]eado que cubre un Greq pequeﬁa
o grande de ld procion mesal dé la mandibuld; - ;

Seudopatas Patas generolmente carnosas, que ﬂenen las Iéwas de cierfos lnsec’ros en algunos de
los segmentos abdominales. ="

pastul: Una pfotubérdhéid'd”e"ld' plel en forma de grano.

Raster: Aspecto venfral del segmenfo coudcxl de los Scorabae!dde posee muchqs setos de Impor
fancla sistematica;’ 1t 91t

Refindculo: Fase intérna de las mandibulds, con una proyecciéri rigida en forma de diente sﬂUodo
en el medio del margen lnfemo i o .
SOﬂe. Térmlno usodo on la desérl léh de los corchetes, se reﬂere al ndimero de hllerm de ganchos..
La moyorrcl son unlsérial (una’ sola hilera), biserial (dos hileras) circulo muttiseriado (tres o maés hlleras
concenfricos)

Setus o cerdos (prirnurlas subpﬂmarios y secundurias) Estructuras en forma de pelo enconhudos
en el cuerpo del Insecto. Las primarias son Ias Unicas que presentan distribucion definida en ia
cabezq, térax y. abdomen; las subprimarias sélo aparecen en el segundo instar y se loccllzon en
determlncdos puntos, las secundarlos no se sh‘uan en posic!én com’rcnte.

. )‘3 By i." R e .

Tubérculo Proiuberancia corta sobre el fegumento

Tubntos Pequencs proyecciones en formo de tubo,en el apice del espirdculo anterior. Cada mbh‘o
posee una abertura diminuta en forma de incision en su exhemidod

Uncus: Gancho curvado sobre el margen interlor dlstal de la lacirﬂc o molc dela mcxilo

W e o T T .:2._v-,r';,

Urogomfos Estructuras ﬂ]os no. segmentadcs locallzadas en el noveno segmento

AT B . RETIREYE

Verruga: Gmpo de se’rqs ﬁnos que nace en una superﬁcie eievcdo del tegumenfo

AR LN RS AR L R A

Verricula: Grupo de setas erecfcs que noce en uno superﬁcie plcno del ’regumento

At
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