Protura,Collembola, Diplura

6-segmented
abdomenfurcaand
retinaculum;
collophoreon Al


http://www.discoverlife.org/nh/tx/Insecta/Protura/images/protura.html
http://www.cals.ncsu.edu/course/ent425/

Isotomidae

Sminthuridae

® Agriculture Western Australia




MicrocoryphiaandZygentoma

arched trunk: 3 terminal filaments: flattened; 3 terminal filaments; eyes
dorsally contiguous eyes: styli on A reduced or abserdjcondylicmouthparts

monocondylianouthparts




Shortfiliform or setaceous
antennaemesothoraxenlarged
with large triangular
forewings;hindwingssmall or
absent; A10 with long cerci
and often with medial filament

Ephemeroptera




Long narrow wings (4); slender, elongate abdomen,
large compound eyes, short briglilee antennae, cerci Zygoptera: front and hind

unsegmentednd function as claspers. . . :
wings similar in shape and
narrow atbase

e ey Coenagrionidae
Cul+ Cu2 well developed

—_— ; \\ (well beyondarculug
Anisoptera So e }
hindwingswider atbase

Libellulidae: toewell | f \
developed on anal loop; no

notch on rear wing anal angle Zygoptera




b gy 1T Gomphidae

eyos broadly touching darsally

Aeshnidae

anal loop foot shaped,

a with distinct toe




2 antenodal crossviens T
g = ir. - .- By 'r_ n - \‘
nodus | T T

arculus

wings stalked

wings stalked

10 or more anencdal Crossveins

wings not stalked Cn;i;)—pterygidae O d ona ta.

(Calopteryx aequabilis male) ] .
e Libellulidae
By / Coenagrionidae




Superorder: Dictyoptera

Orders: Mantodea, Blattaria, Isoptera (1800, 4000, 2906pp)
Closely related but now it seems thsdpteras a highly derived family of
Blattaria

Joe Singleton 2001




Blattaria

body flattened and oval; head
concealed byronotum; antennae
long and slender



Isoptera

Fia. 19.—FKutermes costaricensis, Nasute Soldier
Ajter Banks and Snyder (loc. cit.).

usually pale colored; antennae
short and oftemoniliform;

with and without wingd held
flat over abdomen at rest; tarsi
4-segmented




s N s Dermaptera

short elytra meeting dorsally in a straight line;
cerci welldeveloped and forcepske,
antennadilliform and about Y2 length of body
or less



Orthoptera

large hind femora; leathery wings




Caelifera: diurnal jumpingorthoptera; tympana on Al; short
antennae anavipositer; tarsB or fewer.

Tetrigidae: pronotumextends over
abdomen and is narrowgosteriorly

Acrididae







Ensifera: nocturnal jumpingrthoptera; tympana on front tibiae;
long antennaestridulatewith wings; long ovipositor

Gryllacrididae

Tettigoniidae: long-horned grasshoppers a

katydids; most tarsi-4egemented; ovipositor
flattened

Stenopelmatidae
Gryllidae: crickets; 3segmented tarsi; ovipositor reduced



Plecoptera elongate; flattened; FW
long and narrow, HW shorter with
large anal lobe; wings with many
veins; tarsi ssegmented; cerci
present and often long; usually
3ocelli

-

=

AN

e
S <

Sy
> 7
_—g

R

SR

O ’

e <

‘.




Phthiraptera



Thysanoptera

minute (.52mm); pale to black; with and without wirdysong and
narrow, fringed with long hairs; sucking mouthparts (conical beak)



Heteroptera

g I? FOUR-LINED

BOXELDER BUG

Sternorrhynhcha

Beak rises from betweerprocoxae

Hemiptera

HACKBERRY
NIPPLE GALLS

s

SOUTHERN GREEN
STINK BUG

HARLEQUIN BUG

PERIODICAL
CICADA

Auchenorrhyncha

BLOODSUCKING SQUASH BUG

CONENOSE

Beak rises from anterior part of head Beak short, risesposteiorly



compound eye

Bug Parts

maxilla

scutellum food channel

bueccula

clavius

labium
salivary channel

corium

cuneus

{(Miridae only) \
\

A lateral view of the head showing beak, with the labrum detached from
the front of baak

B, cross saction of stylets

Hemiptera i
Heteroptera
Auchenorrhynca
Sternorrhynca



waterscorpionsfront legs raptorial; terminal abdominal appendages long, slender, fonmmmgtractabl®éreathing tubes



Belostomatidae

oval, flattened, large; raptorial front
legs; hind legs flattened; terminal
appendages short and retractable


http://www.cals.ncsu.edu/course/ent525/water/aquatic/images/08.jpg

Corixidae

water boatmen; elongateral; front legs short, tarsidegmented and scooped; hind legs
elongate and function as oagsirsal surface flattened with narrow darksslines




Notonectidae

backswimmers; front tarsi not scooped; no dadsslines



Gerridae

long legs; antennae exposed and longer
than head; middleoxaecloser to
hind coxaethan frontcoxae




Hydrometridae

water measurers; very slender; head
elongate with conspicuous eyes
bulging laterally; usually wingless



Gelastocoridae

toad bugs




small, FW with ecuneusand
membrane with 2 closed
cells; ocelliabsent; beak with
4 segments; tarsi with 3
segments

corium

2 closed cells

clavus
Front wing of Leaf Bug

Miridae



pronotum
narrowed
anteriorly

numerous
marginal
cells

Nabidae



Athocoridae

with ctlineus

few or
no veins




vestigial
hemelytra




Reduviidae beak with 3 segments
and fitting into a groove

In prosternum; head elongate with
transverse groove between eyes;
edges of abdomen often extend
laterally beyond wings; front
femora thickened




Largidae ocelli

B I |

without ocelli and with

more veins In
membrane oFW

Lygaeidae
seed bugs; antennae and beak with 4 segments; tarsi with 3 segments and pad
of each claw; membrane of FW with only 4 or 5 veins; all abdominal spiracles da



-«™™ to Lygaeidadout with many veins
4 in membrane of FW; head narrower
+ and shorter thapronotum hind
~ tibiae sometimes ledike; scent
» glands on sides of thorax between
-, middle and hinc&coxae

Rhopalidae

like coreidsbut
without scent glands




Pentatomidae

antennae with 5 segments;
somewhat shield
shapedscutellumlarge and
triangular, but not reaching to
apex of abdomen.

scutellum —




SuborderAuchenorrhyncha

sucking mouthparts; beak short and rignagteriorly(appears like it
comes from between fronbxae); with and without wings; FW

membranous or thickened; wings at rest usually reélike over
body



Idae

Icad

C

- FW

ts

large insec

8celli

membranous



Membracidae

small (12mm or
less);pronotumprolon
ged backward over
abdomen



$

B

Cicadellidae

Cercopidae



Fulgeroideae

antennae rise on sides of head beneath
eyes; middleeoxaeelongate and
separatedhpead often modified or
elongated in front of eyes




Suborder Sternorrhynca: sucking mouthparts; beak short and
rising posteriorly(appears like it comes from between froakae);
with and without wings (most common families without wings)

Aleyrodidae



Q
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Coccidae




Neuroptera

4 membranous wings: FW and HW about same size or HW a litt
wider at base; wings usually hefobflike over body at rest; wings

generally with many veins; antennae long, many segmented, tar
5-segmented.



Mantispidae

foreleg



CHrySopidae

costal veins
not forked

Chrysopidae

(lacewings): wings usually greenish and without bifurcate

costalcrossveins, eyes golden or coppelored; Sc and R1 not

fused at wing tip.






antennae clubbed,
as long as head and thorax

abdomen long and slender

Myrmeleontidae




antennae clubbed,
as long as body

Ascalaphidae

hypostigmatic cell short

“nl"‘““‘. -

Ao D
AFTN

_‘:’,./:}/‘-‘:f.(z?q}‘}‘)l'.nlu,“ e
T 9‘%}-'»
p'bo‘ll‘!l‘,?r.
. "r ¢

~—— abdomen long and slender



MegaIOptera HW broader at

| base than FW;%
Corydalidae tarsal segment
cylindrical; ocelli
. N\oe- *‘1 present; soft
S| =22 ==F==%._ bodied; males
SR L2222 with greatly
- enlarged
mandibles.

Corydalus
cormutus
male

Nigronia serricornis



Raphidioptera

- Raphidiidae

prothoraxelongate;
front legs rise from
posteriorend of
prothoraxand are
similar to other legs;
female with long,
slender ovipositor




Coleoptera

with elytra (modified FW)
meeting in a straight line
down the back and
covering HW; mouthparts
chewing;Holometabolous
(complete
metamorphosis); tarsi
usually 35 segmented




© CSIRO



pro-femur

eta-tarsis

Fig. 3. Dorsal view of Adephagn beetle, Carabidae. Tarsal

formula 5.5-5. Antennav filiform,



maxillar- 1abial-

) al ' e >
\ p\ ¢ palp ' \ r
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prothorax--—~

T~ scutellum '
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mesothorax —-—

z%a

4 /
trochanter '

metathorax ~ f







L 2 suborders of Coleoptera:

posterior margin

1st abdominal

. ivi "= of 1st b segment
s;%elzctl gg;g:d W &xtends completely

across abdomen

Ic

Adephaga

Polyphaga






antennal
chub




spiracle 2

base of the pygidium
(8th abdominal tergum)



Sternum 8 apex of pygidium



base of the pygidium

Sternum 8 o
apex of the pygidium



CoXa

tibia

trochanter

tibial spurs
tarsus



wellum

FRONT LEG

metatarsus

Jolvju]

Fig. & Adult Dytiscidae and Noteridae, Note scutellum
that s visible tn many Dytiscidae (v.).

notch fringed with comhb

Fig. 27. Open behind and closed behind anlerior coxal
cavilies.

QJJ/ o ‘%

Fig. 15. Tarsus of Chrysomelidae. Apparently 4
segmented, with pads beneath each segment. Segment
3 deeply bi-lobed.



Photo: Stephanie Boucher

Carabidae



mailto:stephanieboucher@hotmail.com




€ Hind leg as it is
swept backwards

¥ Same legin
forward motion

air space under

Dytiscidae






1& visible sternite

Hind (meta-) Coxa

ig. 1. Adephaga - comn divedes Jst visible sternite

tind (meta-) coxa

Epimeron

18t visible sternite

Fig. 2. Polyphaga - coxa does not divide 1st slernite; be
sure not to confuse the epineron with the coxae,



James L. Castner, U. Fla. Ent. Dep.

MNecrodes litaralis (n. Reitter)

Silphidae

elytra broadposteriorly, often exposing-3
abdominakegmentspalpsvisible, flexible; antennae clubbed]19,
tarsi 5,5,5, densely pubescent



Staphylinidae



Hydrophilidae



Passalidae




antennae lamellate with
3-7 leaves, 8.1 (usually
10), tarsi
(variable),5,5,5 usually



usually metallic, head
retractednto

prothoraxto eyes,
metacoxa@latelike,
antennae short,

slender, finely serrate, 11
tarsi 5,5,5

Buprestidae







Lampyridae



Cantharidae


http://afrodisiaci.6deex.net/paco_tumba.htm
http://afrodisiaci.6deex.net/charlie_grossman.htm

Dermestidae



Cleridae



Melyridae
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Coccindellidae

nearly
hemispherical but
some are more
elongate, head
retracted into
thorax, antennae
with 3-segmented
club, 11, tarsi 3,3,3




Tenebrionidae T —

\
VA
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10

1" 12 12
Figuras 512, Ganeo Pydan 5) 6kiros an wison laeaal; §) prostendn Cabasa on violdn i
1l de T) Phylan (Lavbonolus) padess Espaidd & Vinclos, 1981, & MyGe (Laobosodus)
collans (Madsart 8 Rey 105d1 Proiear de: 9 Prigen (Piylend (Fabniaus. 1773) 10)
Phylan (Lisdooous) gaces Espedol & Vidolas, 181 1) (Lanbonoks) cofans
(Mulsaret & Rey. 3841 12) Ainplan (Ldaborok) oisend (Piochasd, 1805). 13) Prosbe ds
Plylan (Lrobosiodus).

b
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75

mandibles short, eyes almost always notched,
antennaenoniliform or clavate, 11, tarsi 5,5,4



elongate, head and elytra wider than
pronotum head constricted far behind
eyes into a neck, legs long, antennae
11, tarsi 5,5,4, tarsal claws usually have
a long appendage below them



antennae usual¥ times the

dae(long-horned beetles):

lengthof the body,

Cerambyc

form, tars

Imeasl|

te, somet

IMmesS Serra

somet

5,5,5, 4thalways small, 3rdleeplybilobed



Curculionidae (weevils): head with weH
developed beak (often curved downward),
antennae usuallyeniculatewith a three
segmented club




Chrysomelidae(leaf beetles): usuallgval (but vary), antennae less
than halflength of body, tarsi appear 4,4,4
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TRICHOPTERA : Slender, elongate amdothlike;
long, filiform antennae (as long as body or longer); 4 membranou
wings; HW a little shorter than FW; wings he@bflike over body at
rest; reduced mouthparts

University of Hiiness Department of Entomology




Lepidoptera 4 membranous wings;
HW a little smaller than FW; wings
largely or entirely covered with scales;
mouth parts sucking, with proboscis
usually in the form of a coiled tube

|

Endopterygot:

Diptera
Mecoptera

Siphonaptera

Trichoptera
Lepidoptera

Hymenoptera




[ g

alidae). j, jugum.

—
Figure 30-5 Homoneurous venation of Sthenopis (Hept



Cu
A3 pyiz CP

Figure 30-6 Generalized heteroneurous venation. The veins shown by dotted lines are

atrophied or lost in some groups. D. discal cell; f, frenulum.



Figure 30-2 Head structure in
Lepidoptera. A, Synanthedor
(Sesiidae), anterior view; B, same, 8t
eral view; C, Hyphantria (Arctii fae
ant, antenna; atp, anteror i ntorial
pit; e, compound eye; Jr, frons

lbr, labrum; Ip, labial palp; mxp, max

illary palp; oc, ocellus; pf

pilifer
prb. proboscis. (Redrawn from

Snodgrass



Sessiidae

greater part of both wings lack scales; transparent areas on all
wings; FW with reduced anal area; HW with wadlveloped anal
area,wasplike



Pyralidae

LA

o™~ 1
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wOLT Y ' 2
) ;
Y .3 ’
ged’, : .
OLY TS 3

small; FW narrow
and elongate or
somewhat
triangular; HW
broad w/ 3 anal
veins; Cu appearing
four branched in
FW; Sc and R veins
may be fused or
parallel opposite the
discalcell in HW;
scaled proboscis.

| uﬂaﬂa
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http://www.faunistik.net/DETINVERT/LEPIDOPTERA/PYRALIDAE/pyralidae.html

A Ars2 CuP Ai42

Figure 30-15 Wings of Pyraloidea. A, Crambus (Crambidae, Crambinae); B, Pyralis
(Pyralidae, Pyralinae). f, frenulum.



Hesperiidae



A3
Y Figure 30-8 Wings of Hesperiidae.
A 142 A, Epargyreus (Pyrginae); B, Pseudoco-
paeodes (Hesperiinae). D, discal cell.



Papilionidae

FW with 5branched R
vein; HW with 1 anal
vein and usually a tall
like prolongation



I
Figure 30-9 Wings of Papilion-
idae. A, Papilio (Papilion'mae);

B, Parnassius (Parnassiinae).

hv, humeral vein.





http://www.odolep.com/Butterflies/Pieridae/Pieridae.htm

Pieridae: usuwhite, yellow or orange with black marks, tarsal claw
forked; FW with R 3or 4-branched

Ra Ra
R2 5
Sth My
M2
M3
Cuy
Cu,

N
N

Cuz

Ry
Sc

As

R4+5

R2+3

Ra

Rs

M,
M2
M3
Cu,

CL12

Ai+2

Sc + Ry

Ar+2

Rs

Cuy

M4

M,

;
Figure 30-13 'Wings of

Pieridae. A, an orange-tip
(Euchloe); B, a sulphur (Colias).

hv, humeral vein.

M4+5



Olive Hairstreak, APR 2004
Montgomery CO MD
Dave Czaplak




sc+ Ry

RAs
Sc + R,
My
My Rs
M3 M,
A Cuy M
3
Cua As 2
A Avs2 M3
3
A Ar+2 8 Cu,
Ars2 Cuz
(Lycaeninae). B

e
Figure 30-14 Wingsof Lycaenidae. A, Lephelisca ( Riodininae); B, Lycacnd

hy. humeral vein.



Nymphalidae: variable in size and color;
front legs often very reduced, some veins
swollen at base




v Sc + Ry

Rs
M,y N,y
M; M2
Mz Az M
Cuy Cuy
2 B Ays2 o

A Aa Ars2

alidae, Danainae); B, Cercyonis

Figure 30-10 Wings of butterflies. A, Danaus (Nymph
Y. hv, humeral vein.

(Nymphalidae, Satyrinae,
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“* qnsromy




M
Cuy

Cuz

,3’

S+ Ry So + R,

fis My

"y M; Figure 30-12 Wings of
M, butterflies. A, Agraulls

Wi (Nymphalidae, Heliconiins

™y Cuy B, Thecla (Lycaenidae, L

Aa inae), male. The dark spol
o A3 Cuz near the end of the discals

Avse2

"' Figure 30-11 Wings of

M, Nymphalidae. A, Speyeria
(Heliconiinae) (discal cell in

1,  hind wing closed by a vesti-
gial vein): B, Limenitis
(Limenitinae) (discal cellin’
hind wing open). D, discal
cell; hy, humeral vein.
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Geometridae

Basal part of Sc vein in HW
makes abrupt bend into the
humeral angle; Cu in FW
appears branched



A1+2

Figure 30-20 Wings of Geometridae. A, Haematopsis; B, Xanthotype. f, frenulum.



Saturniidae: large with
feathery antennae; wings broac
usually with eyespots




Cu
A1+2 Cu, ! Cu, c Ai+2 Cup

A B A1+2

Figure 30-22 Wings of Saturniidae. A, Anisota (Ceratocampinae); B, Automeris
(Hemileucinae); C, Callosamia (Saturniinae).



Sphingidae Large, heawbodied,
wings small and narrow, FW
much longer than HW, antennae
spindle shaped



Noctuidae labial palps
usually long; threadike
antennae, Cu in FW appear:
4-branched, often dark
colored or grey




Figure 30-27 Wings of Noctuidae, with
M, in hind wing present and Cu appear-
ing 4-branched (A), and M, in hind wing
absent and Cu appearing 3-branched (B).
BA, basal areole.



Erebidae, Arctiinae: (tiger

moths) heawbodied, bright spots
and bands common; Sc and R
fused until about the middle of
thediscalcell






