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Ge INTTRODUCTTTON

AUTHOR’S INTRODUCTION

Lusects are the most numerous and successful creatures on Farth. They belong
1o a group of incertebrates known as arthropods, @hich are characterized by
their jointed limbs, segmented bodies, and tough outer skeletons. Arthropods
j)/ﬂ_l' an essential rofe in all r,_J,f the worlds H!r(/bf' COOSYSICNS. .'l///:w.f{:j/f //H_‘l‘ are
less conspicuous than other animals, if you look closely you will uncocer their
meredible cariety and learn something about their extraordinary lices.

Today, inverrebrate animals (those
without a backbone) make up the
majority of the world’s known species;

r l MUK FIRST SIGNS of life on Earth
were single-celled organisms that
Iived in the oceans around 3,500 million

vears ago. Jellviish, simple worms, and
other mulocelular animals later evolved
in the seas, followed by ereatures with
hard outsides, such as shelltish and
trnilobites — primicive arthropods, "T'he
carly sea-dwelling arthropods were later
o become the very first land-living
aremals, emerging from the oceans as
scavengers about 420 million years ago
perhaps to escape aquatic predators, As
land plants became more complex,
they provided living

space and resources

for the increasing
number of archropod
species — the most
successtul of all
bemng the mseers.,

A INSECT ANCESTORS
Wodern dragonflies eooloed
from species that began to
appear in fussils from aronnd

v stmlar fo

250 million vears ago. Very
primitice dragonflies were
flving throwsh the lush, humid
Cartuniferous forests almut
SO0 million vears apo,

A

® sradern dveagon iy

freemiitice form

150 wmillan year- ®
alel fassil, formeed 10
lithographic fimestonr, shows
stmilearity fo miadern dvagonfly

vertehrare animals (those with a
backbone) account for less than three
percent. Within the invertebrates, the
huge group Arthropoda eclipses all
other groups, while arthropods are, in
turn, domimared by the inscers. s
estimated that there are abour 10
quintithon — 10,000,000,000,000,000,000
inscets alive at any time.

UNWELCOME PESTS?

Arthropods are seen as troublesome
pests by most urban-dwelling humans.,
Ceertainly, some are destructive. Tris
estimated that abour 20 percent of crops
grown for human consumption are
caten by herbivorons insccets. Insecrs
also carry discases that affect animals
and human beings — approximately one
in six people alive today s currenthy
affecred by an msccet-borne discase.
The venom of certain arthropods

/,
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can be fatal, and many people have
severe phobias about groups such as

\|\1lit'l'\ and moths.

REAL BENEFITS

Most arthropods, however, are harmless.
FFor example, less than one pereent of
cockroach species —a much maligned
insect group — are significant pests.
Many people overlook the beneties that
inscets bring, Useful products derived
from inscets range from honey and

silk to waxes, oils, natural medicines,

and dves. In many countries, iscets

PEST CONTROI
Prodacions insects can he iy
control other, farmful, sfeies
Fur example, ladvbirds are
efficient ,"J’.ru".'h'r-’a’- of soft-bodied

spectes such as aphids.

[ Discase-carrving insects have made a major
mark on history. Three world epidemies of
plague, a flea-borne disease, killed millions
and altered social structures as a result,
Lntil the use of insecucides during World
\\.II II_ TWICC a5 many L‘L'lll]l\' Li!l_'ll irf-ln'ﬂ't | &
borne diseases as from fighting, Most of
\:I|mlL'nr|'» army, which set out to conguer
Russia in 1812, were killed by typhus

18005, vellow fever carnied by |Illl‘\ii|.li|!|L'\
stopped the building of the Panama Canal
for 15 vears and killed 20,000 workers.

CHANGING THE COURSE OFF HISTORY

spread by the human body louse. In the late

LIFE ON EARTTI

Of all the species on Farith frefrvsent o
left), T35 percent are tioerte Mrcifes,
and wast of these are arthropods

Thseets [ of all the

Tl MIOST SHeees.

I R arthrapuds i tevms of surcical and

adapting to thewr enctronment — make

W e than hetll of al

ol { here are at least another four

T/ ¢t ¢ | 1eed
WO TSl sfecies STHE o O e

such as crickets, grasshoppers., grubs, and
caterpillars soll provide nutritious food
for humans. Arthropods are also widely
used in scientific rescarch, helping us to
understand genceties, physiology, and
animal behavior, Many insects are vital
plant-pollinators. Without them, many
plants would dic out as well as the
animals thar, directly

or indirectly,

depend on
them.

DEADIY MALARIA

11 15 estimated that malaria, a disease that is
transmitted by certain mosquitoes, Lills one
human being every 12 seconds.
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NATURAL BALANCE

The most fundamental role thar

the millions of arthropods play is in
|1L‘|11!|IL’, to manntain the balance of the
larth’s ccosvstems and food chains.
T'hese are i'nlllplc\ networks that
depend on energy from the Sun. The
energy s “trapped” by green plants
and converted to carbohvdrate, which is
then caten by herbivores and converred
into body tssue. The herbivores are
then caten by carnivores. NMost food
chains are dependent on insects as the

and many would not exist without
them. Birds, for example, are mostly
inscetivorons. A single swallow chick
may consume about 200,000 bugs, flics,

and beetles before i fledges,

and even bird species that are seed
feeders as adults rear their voung on
a nutritions isect diet.

\nimal droppings are food for certain
beetles and flies, and many inscets cat
decomposing plant and animal mareer.
So nseets are also helping to keep the
Farth’s supply of nutrients in circulation.
Iinallyv, although inscers may canse
\l‘|if|||\ (i.l“].l_‘_‘_‘.' !‘ll'llbl“\, !IH'\

A INSECT DEVASTATION
Nince humans first started to
culticat crofis, insect Derrne
plant diseases have caused the
Kind of damage shown right

e sacarm of Desert Locusts
{alce) may contain up fo S0
Mllton .’H:f.f. '.fu'rﬂrra’l"!\. wiho conld
theorettcally constime up fo
TN tans of foodd a dey.

majoriey of animals cat insects to survive

B POLLINATORS

Wethonut vital pollinators
such as bees, many plants
would not be able to
produce frunt and seeels

and so reproduce

PREDATOR IN ACTION
Food chains are highly dependent
on insects, Froes, whieh are
fr.”.'_'r Iy tnsecticores, are, in
turn, hunted by far et

frvelators,

can also control it At least one (e
ol all mscct '\}H.'t"lc\ dare |l'.l|i|‘-i[l“\ or
predators of other inseets, and some are
reared specially to control the numbers
of agricultural pests,

AWoRrD Ol

With about 1,500 familics of terrestrial

INSECTS

arthropods, 1t would be impossible o

include them all in this book. We have
chosen a broad range from around the
world, icluding families becanse they
are paricularly important, common,

or simply fascinanng

1 SOme wiy.,
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How 'T'tiis BOOK WORKS

P s ook 1s divided into 41 main
scetions, cach covening a separate
order of terrestrial '.H'l|1|'n[:mi‘-, I'hese
sections are subdivided into entries that
cach deseribe the characteristices of a
particilar family with photographs of
representative species. The family

entries are arranged alphaberically

by scientitic name. Some ol the order
sections are divided ito alphabenically
arranged subdivisions, m which case
this is explained in the introduction to
the order. "'T'he sample page below
shows a eypreal family entrv.

senber of bnoarn

GROUND BEETLES
| Mt Beet

1 I I
it A
 LAFE YL )

O R R T G T

= REMARK A

(T

ki 10
FEEDING
SYMBOLS

& Naprophayins

& Hematopha,

Psenddaplacental
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WHAT IS AN ARTHROPOD?

IVING THINGS ARE GROUPED by Wacrocheira faempleri, which can grow

biologists into five major divisions up to 121t (dm) across. Arthropods are
known as kingdoms, the Largese of found in every habitat on Earth, from
which is the animal Kingdom. "T'he the depths of the occans to the highest
Kimgdoms are i turn divided into peaks, from arid deserts to the most
groups called phyla, Arthropods form humid rainforests, as well as in highly
the largest single phyvlum in the animal populated urban arcas. Inscers are the
Kingdom. They comprise an incredibly - only winged arthropods, and are the
diverse group, ranging in size from most successtul in terms of survival.
mites a fraction of a millimerer long Below s a simple “tree”™ showing the
to the vast Japanese Island Cirab, subdivisions of the phyvlum Archropoda,
Sk s  ARTHROPODA
Kinadam Gn this case the Animals with a tough outer steleton,
aivmal Kirilan. s ihe segmented bodies, and jointed legs
Kingdom Anmmalia I
s s 4 MANDIBULATA
gt (Sopth s .lr'.’/:r'flajfuri\' with antennae, and ):'{Mﬁ‘
the phivlum: Arthropoda), maodified jawes for biting or chewing
Superclass
\\||;|I|l||]I\I:‘IZ|I|::I_ Inlunlnill\un'nl ol I I EXAPODA ?.I-.rl.:.::;:r( .I ,ll,r,:j;l.
classes of amals thae _”r:’f‘!}'/_('l.' tertestrial, O-fegued (207
share fundamental arthropods, with 2 antennae -
characrensnes., |

(N

Class R y
XN T INSECTA NONINSEC
oE ol Sesaf anrenals The only winged HEXAPODA

thae share simibar ({.ri'):'f'ﬂ;m{f.i 1 classes:
= COLLENBOLA
PROTURA

DIPLURA

vharacternsoes

STINK BUG

Furvelema dominalus

i w? ¢ —rl
Order
A gronp made upoof closely _"J ()|'|_|L‘l‘\ 3 {Il'LlL‘r\
relared ammal fanmlies
IFamily, genus, SPLLICH 949 families 31 families
A Gl is oade v ol siolar : s i
SpeCies A penus s made 1 ol ] '““U'”““ ﬁpt'l.'l.l._'.\ Iof 00 \}‘Cl‘”‘:H

closely related species —
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MAIN CHARACTERISTICS OF ARTHROPODS

Arthropods share a number of common features:
o Bilaterally symmetrical bodies.

* A protective, rigid outer exoskeleron
(or cuticle) made of a tough material
called chitin. "T'he muscles are attached
to this exoskeleton, which is molted from
time to time as the animal develops
through its life stages.

® [Pairs of jointed legs, which arise from
the body segments. segmented &
* Body segments that are arranged to form a few .Hfi“f"

main sections, the most common being the head. S A
Myriapods have a head and trunk: crustaceans and
hexapods have a separate head, thorax, and abdomen.
In arachnids, the head and thorax are fused to form a
single segment known as the cephalothorax,

tough, profeciive
| exoskeleton

Jointed legs arise
[from bodv segmients

e e — - |

PORCELLIONID CHELICERATA

'P“"”H"f' i aher CYLINDER ,'If?):l'f't)fmff.i with ,0}'.';.-?‘;}’.54".-'
L \’ll"\ml\ti }l.l:(:.l\] ”ﬂl’-’:‘ﬂ:’ﬂ{f.’]’.\ and no antennae
N Ir;, _’l-a‘_-', L}
CRUSTACEA MYRIAPODA FUNNEL
Mainly aguatic arthropods Arthropods with 9 or more WEAVER *
with gills and 4 antennae pairs of legs and 2 antennae lewe ”':; f*’_ '-J":';’ niica i
- i I
& classes: o classes: 3 classes: I
REMIPEDIA PAUROPODA ARACHNIDA
CEPHALOCARIDA SYMPHYLA PYCNOGONIDA
BRANCHIOPODA CHILOPODA MEROSTONMATA
OSTRACODA DIPLOPODA
MAXILLOPODA

MALACOSTRACA

37 orders 16 orders 14 orders

L i
540 famihies 144 families 470 familics
40,000 species 13,700 species 76,500 specics
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WHAT IS AN INSECT?
R[ ANY PEOPLE CONFUSE inscets and  sections that make up an insect = the
other arthropods. Inscets, hike all head, thorax, and abdomen. T'he head
arthropods, have jointed legs and a hard — carries the mouthparts, antennac, and
cuticle, bur unlike others they have only  eves. "T'he thorax has three segments,

six legs and, usuvally, wings, "T'he word with legs and sometimes wings, 'T'he
“inseet” is derived from Lating meaning — abdomen has up to 11 visible segments
“to cut into,” and refers to the separate  and may carry terminal “rails™ (cerei).,

T PARTS OF AN INSECT

Through the process of evolution, the basic msect

VDISSECTED INSEC

Lhes Longhorn Beetle, Xixuthrus
heros, fram Central Nmerica, has
long antennae, poerfud mandibles,
hich freotect the
membranous hinedaings,

body parts have become maodified moa vanery of
wavs in different imsecets, For l'\i‘]'l'llllt‘. the

mouthparts may be adapred cither to bire and and tough elvtra,

chew or to suck ||1{1|i|i» such as |n||uu|, noeoear,

or plant juices, "The antennace are vital sensory )
meeindilles: pae of an tiseed,
organs that can respond to chemicals, such as

Iy #

AN, athedd, and often

a mate’s sexual odors, or to physical stimuli, b poscerind museles

such as hosts moving deep within plant tissue.

Insecrs” legs are moditied for jumping, digeing, » head: tough capsil
Wi R af Sin

swimming, catching prey, and even hearing

septirents fwsedd together

and simginge. Wings are not just for
Mving — they can be tongh and

T b vearfues fars
antennal
® sevment

protective, retlect the sun, or act

as air stores, her coloration

may act as camouflage, or be o antenna (pl
nsed o sienal to mates or AR, st

Bruan on e | i
‘ comprnsed of seceral
SRS
/
coaxa: Masal puart

of leg, attached
. Wi\

scare ol encemies.

frunt fey:

caterted

trofeenter, small

sepmnent of fee feticeen
o femur anid coxa

Tt wol Wi

mesithorax: middle o+
et uf Hharax;
paair of

dews arned somme

WIS

LS Wrings & fifua (pd
& femur (P femara);  segment betaeen
wiededle fep: o thived le seement frmier

varridd on

ety

finelleg:

catrried on

mielitiht

alulomen: recr & aften elytron 4

i il elvtria)
¢ ctnted carvied totiphened

® funelar
sneiller 1
Jorvi

Jraet oof Boey; ey qarries o paie of

ARy cerel or other el somtetinges

afteronsths

an ielalhoray fesvenciny of beetle




WHAT 1S AN INSECT? o1

?

INSIDE AN INSECT
A nseet’s central nervous system consists
of 4 bram connected to nerve masses called
ganglia. The peripheral nervous svstem is
composcd of sensory nerves that gather
information from sensory receptors and
moror nerves I||.II l'[ll‘!llll the muscles,
'|'|1(\‘ IL'\ii]I;ilIil\ \_\\1L‘III CONSIss nf' H |
network of tubes, Airs taken in through
openings, called spiracles, on the abdomen

or thorax, The immature stages of aguatic

I'he circulatory systen is an open one, where
the organs are bathed i a fluid called
hemolymph that transpores nutrients and
waste around the body.

The digestive svstem is an open-ende

[I[ll[' \\l[ll ArCas l‘lJl I'.'.[ifl(lil'l!'_ IIII| st

producing enzymes, and absorbing nurrnents.
Io reproduce, males rvpically transfer
sperm to the female's sperm store via a penis

i.|n|n'.|'_',|n1, and LS e ferulized as they

species take i oair through gills.

pass down the female’s oviduer.

fond
thiad

et iies

CRETTES

VRN, c RN s &

L B T LT

e ey

» centreed werce cordd? conducts
v feraceen B

ted (RErTe s

INTERNAL ORGANS OF
v TToNEY BEE

Py sevment

.3.
NONINSECT HEXAPODS

Insects belong to a group of animals called
hexapods (see pp.10=11). This group also
includes three classes — collectively known
as noninsect hexapods — that are generally
regarded as being distinet from insects: the
Diplura (diplurans), Protura (proturans),
and Collembola (springtails).

Most noninsect hexapods live in soil
or leaf liceer, None have wings, and some
even lack eves and antennae, The major
difference between these hexapods and
insects, however, concerns their mouthparts,
Unlike insects, the mouthparts of the
noninsect hexapods are enclosed within a
pouch, which is located on the underside
of the head. When in use, the mouthparts
are pushed out of the pouch to scrape,
bite, or ].'lit‘]'l.‘L‘ the food.

SPRINGTAILS

These arthropods are the most abundant and
.'."ffﬁ'_\/lf'f'df/ of the noninsect /:"r'\r-"_.fw(/ classes.
They are either elongate or rounded — like the
springtail shown here (See pp.207-11).
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TYPES OF INSEC

Inscets can be divided into three groups,
l!\'pL‘lllliHL’ on the way that they devels IH
during therr lifetime, Primitive, wingless
mseets, such as silverfish, develop o adulthood
by molung perodically throughour their hife,
\\“1:_'\"' mnscots l']‘.lll'_'\' cither i‘\ N '_'_[.‘lll].ll
process, called incomplere metamorphosis, or

undergo a more sudden transformanion, called

complete metamorphosis, which involves a
pupal stage (sce pp.20-23).

The very first winged inseets developed by
eradual metamaorphosis. A pupal stage did nor
cvolve unul the Permian penod (290-245

million vears HELEY |IL'I|I.I}\‘\ mn response to

climate conditions (the | made 1

Ilfl\\”![\' I.lil SCCTS [0 Sy i\ ci ]TS_'ilIill !Il. l'IilllJ_

\nmnercasing degree ol tssue reorganization

within the pupa also meant that larval stages
were no longer juse miniature versions of
adules, Larvae became “eating machines™ and
adules “breedimg machimes.” The suceess ol
the pupal stage can be seen
clearly todav, 1ighey-

five percent of all living
mseet species develop i
this way, and the majoriny of
those that do belong to ane ol
tour large, snccesstul orders: the
Coleoprera, Diprera, Lepdoprera,
and Hymenoprera,

SMALLEST

Some parasitic wasps
faboce) are among the

tintest insects on Farth,

wtth a Doy Jemeth fess

than Vot (Lmm) (

ANIOST PRINTTIVE \

Fhe firse tnseets wen
wingless scavengers
that appeared mory
than 400 million vears
ago. The most primitec
insects alice today, Hi
hristletarls faboce) and
sifcerfish, are stmilar

i function and
dapearani.

BIGGEST
Tusects in povhistoric times

——

ANIOS
NDVANCED
Tusects of the ordes
Hyme nopteri (see

s F78-200), such as beey

fahace), are constdervd to

e the most adcanced.

Wany lece tn colonies,
aften with castes that
pertornt sepatrate teasks

were much larver than they
are today. Large species,
howecer, stilll surcice, and
the spider-hunting wasp,
‘f'.rfu.l' " ﬁfr e, .."A’.’rﬂl LF R I
apto 20in (Tom), iy
among the bigeest
sfetes alice tocday.
1he smeallest species

cotld sit on its oot
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WINGS AND FLIGHTT

One of the key factors in the suceess of
INSCCES s terrestrial SPCCIes Wis the evolutnon
of flight. Inscets were the first antmals to take
to the air, and this ability enabled them to
evade enemies and find food and mates

eth

the Carboniferous |\L,'Iin|i (350290 milhion

ently, Inseers had evolved wings hetore

carttees that hel
vertrratte fift

vears aeo), bur these carly thers were not
able to fold their wings back along then

bodies, By the middle of this period, some
imsecrs had evolved this abiliey, and it
allowed them to use a far greater range

> Ny’

lieter, or under stones. Tt e = 4 5 b

wtifeleding

w Aenelless trarding

of mucrohabivaes, such as

cracks and crevices in

dead wood, mside leaf

also meant thae they

elvtrn
Deginitin
» for il

could hide from

predators. The
descendants of these
FLIGHT SEQUENCE

These Sl show the cockehaler beetle reparing fu thy and
then in full flighe. Unlide birds, insects weed to warm up
their flight muscles befure they can take off. They do this by
Daashing in the sun or cibrating their @ings.

species were highly
successiul, and today it
is only dragonthes and
maylies that cannot fold
their wings in this wav.

THE SECRETS OF SUCCESS

I'hroughout their evolution, several reasons for their success, mainly their
factors have combined to make inscets ability to fly and reproduce quickly, their
the most successful of all species on this generally small size, and their protective
planet. Today, they make up over half of  cuticle (external exoskeleton) and their
the species alive. There are several insulated central nervous system.
FACTOR EFFECT
CUTICLE (EXTERNAL Tough and waterproof, the cuticle helps to protect insects from
ENOSKELETON) predators and also from delvdration.
FriGur This allows insects to escape from enemies, to find new habitats

and food sources rapidly, and to establish new colonies,

FAST REPRODUCTION Insects evoloe at a high rate and adapt quickly to changing
encironmental conditions.

INSULATED CENTRAL | fusulation of the central nervous system allows nerces to work

NERVOUS SYSTEM efficiently and also allows survival in hot or dry places.
SIZE Small size allows utilization of a wide range of microhabitats —

a tree, for example, may support hundreds of insect species.
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WHAT IS AN ARACIHNID?

A\' ACHNIDS, which include spiders, flourished daring the Silurian Perod
scorpions, tcks, and mites, ditfer (435400 million vears ago): some of
from inscets essentially in thar then these were more than 3%n (1m) long.
bodies are divided into two rather than I'he marine species died out about 250
three segments. Their ancestors were milhion vears ago, but their descendants
marine, scorpion-like creatures, which have been highly successtul on land.

T PARTS OF AN ARACHNID
An arachmid’s body s divided into two Jrarts

I'hie head and chorax are Tused together,

forming a cephalothoras, or prosoma, which

15 ||Hlll'l| o [}Il' .iiHlIJI 1L, O IJ|HN[|III'\IPII\ 1. III

SO, li“‘ .Il]‘llllll(‘“ 15 ‘\l"_'_l'lli'l”l'li .”Ill Iy
have a til-like extension; spiders’
abdomens contaim sitk glands, An
arachmid’s cephalothorax has six pairs of
appendages, The first pair (chelicerae ) may be
pincer- or fanghke, and are used mamly for
fecdimg, The second pair (pedipalps) have

several functons, including captuning pres

and fernhizing the female, and may be
leehke or enlarged with termanal claws, The
other four pairs are walking legs, although
the first par may also carry sensory
organs, Gases are exchanged through the
[|.|l'||l'.| or "\Ill'l |.|| |i"\]|”.|||'[\ Oreians o .|||l'||
book Tungs. Most arachnids digese their food

o il outside the body using enzvimes, which are

|Ill|||l\\'\| Ty pl!lll("l OVET |II1nl_ |}IL'
MENICAN RED-LEGGED
TARANTU LA

]N||||||\'(| remunns are |]Il'|| SHIL I\\'il up

CEPHALOTHORAN MBDOMEN

= INSIDE AN
\RACHINID

hhe rr/l/:".d;’lur’.-'{"r-’.f.a’\
hoseses the Drain and
sensory orvans, ay well
as the swcking stomach
and cenom gland. 1
aldlomen 15 concerned
with digestion, gaseotis
exefange, ;;'/r.-,,,,-’,r.r. fi
aned — i spidlers {as
tlustrated here i

[ tielosi Qs

and some mites — the

l(,_:.,,,,r',r.r. tion of sill
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<HARVES TNAN
The cephalothorax and
abelonren in faroestmen

i _rl,.“;Jl;‘.“"’ N S ."':’ il
way that ey ook as
thoush they hace only

one body section

=TICK

The protruding structure
at the front of a tk’s
Doely houses bartd

monthparts used to

penetrate the host’s skin.

TYPES OF ARACHNID

Arachnids are a large and diverse group.
They are divided o 11 orders. cach ot
which has characreristie features, "illl!-\j'llh'r\.
for example, have massive, forward-facing
chelicerae. Scorpions are recognizable by
their long abdonumal “tmls,” bearning stungs,
and their large, clawlike pedipalps. Whip
scorpions also have large pedipalps, but they
are not clawlike, and the long, whiplike

tail s without a sting., |]t‘||1.||,\\ the bigrest

variation in appearance is seen i the spiders
and the mites. Spiders vary from tiny money
\l\IlIL'|\ W |[|| [||||L-|L-||_ ('\L"l!('.””“'_ CRICNSIONS
on the cephalothorax to huge, hairy species,
known as tarantulas, The huge number of
species that make up the mites and tcks vany
from gall-forming mites, which are probably
the smallest arthropods n the world ar less
than ean (O mm) long, to blood-feeding
ticks, which can be more than Tn GOmm)
long. Some have slender or flartenced bodies

that allow them o fic inside a human hair

follicle or burrow throngh skin lavers.

SPIDERS' WEBS

Spiders produce silk to wrap their egges

in, and for lining burrows and making

shelters, but the most well-

NOWnN 1se 1s

for capruring prey. (Not all spiders catch
prev using silk: some simply rely on good
evesight and stealth.) Web-making
spiders have evolved various ingenious

prey-capturing techniques, several of
which are shown below.

ORB WERB

Spirals of sticky silk
are constructed across
apen spaces. Nome

W bs can b sfrong
enangh to catch birds.

CAST WEBR

Some spieers make

small webs that they

hold in their legs
and throw over

'}JH sSHng prey.

TRAP DOOR

This is a silk-lined
tunnel with a hinged
lid, to provide shelter
and /ir'nh'r'.-’r'rm as the
spider wails for prey.

Ccon WEB

Tangles of silk seen in
Dailedings may be madde
by daddy-fong-legs.

Other species make cobr
wels i vegelation.

PARENTAL CARE
Vatny arachnids,

ineluding som

harcestmen and ticks, show parental
ceatre v prarding theor eges from
precdators. Scorpions, whip-spieers,
whip-scorpions, and some spiers
carey their voung around on their
hateks fora while after they emerge
from Hie ey

sae or brood chamber
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I)]\ ERSE IN APPEARANCE, crustaceans
range from waterfleas, barnacles,
and sand-hoppers to shrimps, crabs, and
lobsters. "The group ranges in size from
microscopic plankton to giant lobsters
that reach lengths of more than 30in
(75¢m). They are primanly aquatie, and
[_\pit';l“\ have a distinetive hardened
carapace. They occur in freshwater and
marine habitats throughout the world.

THE PARTS OF A CRUSTACEAN

The carapace of erustaceans is similar to the
exoskeleron of other arthropods, but 1s often
strengthened with deposits of calcium
carbonate, T'he head and thorax are often
covered by a single carapace, Crustaceans
have a second parr of antennae, and their
appendages are specialized for a number of

functons, ranging from collecting sensory

informaton o movement, respiration, and
cep brooding. "heir appendages are
double-branched, a basal
portion bearng an mner
part, which s used for
walking, and an outer
part, which is used

for swimming.,

Most crustaceans are abundant in the sea
and belong to the group Malacostraca, This
includes the more familiar crab, shrimp,
and lobster species, The front of the
carapace often extends to form a projection,
the eyes are stalked and compound, and
the abdomen ends in a tullike elson, In
crabs, the abdomen is short and tghtly
curled to fit under the broad carapace,

thoracic limbs covered
STOIRIIENG lees o o with fine hair
» compannd

Ve

(NN

WHAT IS A CRUSTACEAN?

Some crustacean species have adapred
to life on land; woodlice, for example, are
exclusively terrestrial and are common
and widespread. Most crustaceans are
scavengers, but there are predatory and
herbivorous species, and some, such as
barnacles, filter minute particles of food
from the water using

modified, stramer-
like legs.

mulitle, o
frralechice
Dsely plartes

head cannor »
e treckedd 1o

AARMADHLIDIM ALBUM
Wanddftce roll imto a ball when
theeatencd but cannot tuck thetr

heads in, wnlibe pill millipedles

cuticle protects
At
» dehivdration

<111 WoODLOLUSE

Descended from an aquatic

\‘,fm s, /,;{f wooddlice serll
preler damp places

MARINE CRUSTACEANS

ACOMMON LOBSTER

In many larger species, such as the common
fobster (above), the first /J.rn'.r af thoracic ,:',:[:_\- Is
f'ﬂfr’h’llff'h!‘ arith sfrong ¢ faws, These are used far
defense, handling food, and courtship.
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WHAT IS A MYRIAPOD? ;

R [\.m\n DS ARLE SINHLAR to inscects
in many wavs, and the two groups
are considered to be close relatives. Both
have mandibles and lack the branched
lees and second pair of antennae found
in crustaceans. Thev also have some
similar internal oreans such as the
tracheal svstem and Malpighian tibes.

THE PARTS OF A NYRIAPOD

These tvpically elongare, terrestrial animals
are distinguished from all other arthropods
by their numerous pairs of legs, and by
having a trunk that is not divided imto a
separate thorax and abdomen. They
have one pair cach of antennae
and mandibles, The cunicle
of a4 mvriapod 1s not as
waterproof as an insect’s,
and myriapods cannot
close off the \.pi|.u-n!.n
openings to the

tracheal system; as a P
result, they are mostly 5;
confined to hunid
microhabitats, such as
sotl and leaf liceer, and are
ustally nocrurnal. Different
_U:Iilh_ determimed by leg lL'Il_'.'_]ll
and number, are scen i fast-

running and burrowing species.

= PALROPOD [
\ close relation of th
millipede, this myriapod
inhabits leal litter and

soil. Mt has a soft boddy,

short, branched antennae,

o eves, and nine pairs

of fegs.

SYMPHYLAN
Closely related to the
cemtipede, this soft-bodivd
creatwre lioes i soil and
leaf litter: 1t has farely
long antennae and 12

pairs of legs,

However, some evidence
SUZECSTS t||:|l INSCCs may be
closer to crustaceans, and that
the legs and antennac of
inscets have evolved
differently in
response to
life on land.

CENTIPEDE
f']'jlrrr!f'/r feest-mocing and
i deticions, rr).f.’rjla(a"r s herce

Frtink seements that carry o

peiir af

wx eereh,

<INNLLIPEDE

These are Il';l.f-riffl' sloae-mro e,
burrowing species. Most of their
trank seements are fused in pairs,
called diploseements. cach bearing
rin pairs of legs.

SELF-DEFENSE

£
3 v :
Clentipedes use their

poison claws for self-
defense (the bite can
cause vomiting and
fever in humans). Pill
millipedes can roll into
a ball with their head
tucked in under the last
tergite (abdominal plate).

fergile o head tacked i

extends s

1o cover ,
o fegs

Pt
MILLIPEDES
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L.IFE CYCLE

AI ARTHIROPODS must shed then
exoskeleton ar intervals i order to
crow, but the development from cgg to
adulthood varies berween the different
croups. Myrapods and arachnids mol
throughour ther hives, and immarture
stages typically look like smaller versions
of the adules. Inscers, however, with the
exception of brstletals and silverfish

INCONPLETE METANORPHOSIS
In inseers that undergo icomplere
nn'l.1||u|||,\|1u\h. the mmmature SEILes are
cialled nvmphs, The nvmphs look very
stnilar to adules but ek wings and
reproductive structures, Wings develop
::!.Ithl,tii_\ on the ouside of the body,
iside wing buds or pads. After a series
ol molts the pree ise number varving
between species — the final molt to
adulthood oceurs with the expansion
“II llli' WIngs. Ill .|‘|||.|||l flll‘("‘\. \||l'|'|
as dragonfhies and damseltlies, the

nvimphs are less like the adules

1o NIATING

L the deamselfly species showen here,
Cocnagnion puclla, the male transfers

sfrm from (s iy genttad arvans on

the sinth aldomimal seament to secondery
gentteilice on the thivd abdomineal seoment. T
mietle clasps the female bebind the head, while th
fewnatle benels fer abdamen around to poin with
the secondery pemttalia of the el Sperm 1
transferved Cia the pemis to the female’s sperm

vtaree arvin, Pooos are fated tusile aquati r{J.l",..ry..l.lf.

20 ENERGENT NYMPH
Nfter the pale nympl emerves from the
cag, it decelops through a sevies of stages

called tistars — the number of which cares
betareen spectes, ane aecording to lempereatite

and foud supply. Lhe f1st fea instars do not have

castlde wing pads. Pads become more noticeable in older
Vithaugh predacions, the nymphs are themseloes

nym s

PV Lo ARy crvatienes, sucl as water beetles aned fish,

(sce p.23), change cheir appearance
from the immature to the adule stage. In
more primitive insccts, change is gradual
and the 1IIL‘|'.IIIHII'|."h!J\I\ 1s desenibed as
“incomplete™ (see below): in advanced
insects the change s often extremely
dramatic and the metamorphosis

is known as “complere”

23).

(sce pp.22

dlilanieey
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5.ADULY DAMSELFLY

Chee free of the nymphal skin, the adult can
expand its alielomen and wings to full size by
pumping hentolvmph into them, The cuticle will
Jeavelen in a few hosrs, but it il be seceral
deays before the bright adult coloration

decelops. The female i not veady to moak
sonnteelicitedyv; it feeels for o weekd or foo whil

HS aTiaries meliere

4. EAMERGING ADUL
Auchared by the nymphal ckin, the
eanerzing adult pushes wpacard aned
teades hold of a stem using 15 fees,
Pulling itself foraard. it geatly
cases the wings out of Hhe @i
baeils aand then remoces 1
aldlomen. At this stage the

tharax has not acquired

its finwad shape. the boedy
15 soft, and the wings
are crumpled and
wnexpandee.

cettisedd My
Jressnty uf

o hemalvmpl

w ety wvmiphal
kst remainy
atterfiedd o sten

nymph o
awses olar

fer 0ra

fup

Jlent stenr

relaricely @ 3. FINAL INSTAR
When a nymph is fully grown, o begins to
et from the water for i H'.r!\.n’ﬁ_:{}fl' {IHH'_'
e 1l af fee aned it 'H.I’Hn’”!' fecrces fert _:_'rrun‘
Vi tncrvase in hemolvuph pressure tn the thorax
canses a split along the back of the nymphal cuticle
between the wing pads. The adult’s head and thorax
separate from the ofd skin first and emerge,

corlorattion
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CONMPLETE NIETANORPHOSIS

In the mscets that tl('\L'lll'l Iy l'tlln]‘h.‘tc
metamorphosis, the immature stage, called
the larva, looks complerely different from the
adule. The Larvae of some flies are known as

mageors; the larvae of many beetles are known

as grubs: and the larvae of buttertlies and
moths are called caterpillars, 'T'he larvae feed
continuously and go through a number of

¢ s reached,
They then stop feeding and scarch for a

molts unnl the hnal larval sta

suitable place to pupate. In the pupal stage,
the reorganization and transformanion of the
larval tissues into adule structures tkes place.
T'he tssues of the immature insect are broken

1. MATING

Conrtshup may tncoloe the ',(J,J"ra.c/.fn tron of sexual
adors, sounds, and eoen light displays. 1n the
lacvbird species shown here, Coccinella
seprempunctata, Me male clings to the back
of his mate. Sperm may be transferred in a
niatter of minates, but by meintaining hold

for a lowger time, the male makes sure that
ather males do not mate with the same female

mtetle clings to -
ek af female

20 ENIERGENT LARVAL

The eous are latd tn refatioely small batches
on the leaves of plants, and after about one
week the manute foest instar faroae emerse,
The cuuticle is soft at frese but soon harvdens
and darkens. The larvae must find
suttable soft-bodied prey, which tn this
Spectes e r!/b"ff.’n"l\ af caronus Linds.

ey shell rem
stuck to feaf surfaie

3. FINAL LARVAL STAGE
The dark-colored, elongate laroae have well

v loped spenes and progections on their bodtes, and

strong lees. They can be found on stems and the

undersides of leaves wherecer there are aphids to cat.

\ sengle ladviurd larva can cat many hundreds of

aphies during its larcal development. Its pale spots

signeal that i is distasteful to potential predators

JHagections

e

down and small groups of cells called imaginal
disks, which have been present since the eg

first hatched, ¢

ow and develop o adulr
org

n systems, lo protect the pupa, the final

larval st

= often spins a cocoon or makes a
cell our of soil |,\.II'II|'|L"\ or chewed wood
fibers. "T'he pupae of some species have
moveable aws and are able o defend
themselves to a certan extent, The
adult frees iself from the pupal

skin and/or cocoon by using

its Jaws, legs, or by

swelling parts

ol the body.

& clusters of epps
Jiered e ferlteae

¢ pulls ieself

Wnes aned

e Sl &
deter prvdators




O, ADULT LADYBIRD
Uhe distinctice, hemispherical adult is protected from

predators, such as bires, by it I

severatd days .

taarning colors

and the ability to exude distasteful lquies from s g
juints. d.akbe the laroae, the adults fred on aplids and
ather soft-bodied tnsects and are useful i biologteal
control of pests. Many ladvbird species overaotnter in
:_'.ru,!,’;n i sheltered /J.l‘lr,hr C onlside or -"r‘.f(a’/r/.rf.f!_'\_ anid
emerve fo fay their eops (n the springtime.

5. NEW ADULI

Vfter a week or so, pupation is complete. The
/J;{/hn' chttile \,(u"lf.-’\ doaen the back, and e
patle, soft adult emerzes, During the howr or two

elvir are saft aned

wineralle o

after emergence, the elytra mast be vaised and
the hindings expanded from underneath
and havdened before they can be foldded
away again ready for flight. The bright
colors and contrasting spots of the adult |
Beetle will take a couple of devs to appear.

Jrtle coloration e

4. PUPATION

\fter abont four weeks, depending on

conditions such as temperature and

the supply of food, the fully grown

larva pupates. It attaches itself
to the underside of a leal and
sheds its fast laroal skin. The
farca remains immobile and

the puped cuticle underneath
hardens and becomes dart:

AMETABOLOUS INSECY

| S
In insect species in which there is no comprising less than 0.1 percent of all
change in shape and molting continues inscct species, develop in chis way. In
even after sexual maturity is reached, addition to thoracic legs, these primitive,
development is said to be ametabolous. scavenging species have short appendages

Only two orders, bristletails and silverfish,  on some of their abdominal segments.

SIHNERFISH
The streamlined shape gives
the stlt 'r'!'f.‘f.\'/-‘ HS name.
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T'HE SENSORY SYSTEM

A FHOUGH MOST ARTHROPODS are stimuli. Arthropods are able to receive
very small ereatures, they possess visual, chemical, and mechanical cues,
surprisingly sophisticated sensory systems  many have temperature and humidin

that allow them to respond appropriately — sensors, and some can detect magnetic
to a wide range of internal and external ficlds and infrared radiation.

HTOW INSECTS SEET

I most INSCCTS, Some ||.||.|\ili1 groups, and the
worker castes of some ants and termites, the
main vistal organs are compound eves (see
below). Some cave-dwelling species are
actally blind. In dav-flving species, the image
recenved 1s made up of numerous tiny spots of
differimg hghe incensiey, Night- and dusk
flving inseers have eves that are adapred 1o
dim highe conditions, although the ages they

form are not as sharp as in dav-flving species.
Nany adult insects and some immature ones
have simple eves, called ocelh, cither istead
ob or as well as the compound eyes, Simple

eves respond to hight or dark only and are

important in derermining certain behavioral

thythms, such as when to forage for food o AN BEE'S VIEWw

hibernate. Color vision oceurs e all orders of Flowers may have very distinctioe patterns, called
inscers, Generally, inscers see betrer ar the wectar puteles, wlich reflect wltvacioler ftoht caned
blue end of the spectrum rather than the red. are cistble ondy 1o hees and some other species.
Some mseets are sensitve to oloavioler lighe, This photagraph was taken with UVosensitive fifm

o tetintila ool

VIEYES OF A HTIENTER

Foves are tmpartant for finding food and metes
Versal prvdarors often have larger eves and
sharper orsion than other tusects, sometimes with
the eves cocering the entive surface of the heaed

o comiitd
Tusects that mate in sivarms also tend to hace Mg Jens
eves. The eves of the horse iy,
shawn heve, are very
o corneal
larve and 1ridescent I y  lens
1 rhhetlielom & 2 frn

ONMPOUND YT
Ve snsect s componnd eyes
constst of wp to 20,000 frohe

receptice wnits called ommatieio,
Fach ommaticlinm comprises
seceral clear fenses that divect
the light on to a rodshaped
structure called a vhabdom,
whieh is made up of the inner
porttons of light-sensitroe
rettnda cefls.
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TOUCH, SMELLAND TASTE h

Chemical sense organs, or chemoreceprors,

are present on the mouthpares, antennace,
tarst, and other pares of the body in
mscets, Phese enable the isceet to
dereet food, Tind good ceg-laving
sttes, or o follow marked trals
on the ground. Inscers pick up
wirhorne odors by means of
olfacrory senstlla, which are locared mainly
on the antennac: i present movery large
numbers, they can derecr exeremely low odor
concentrations, Insects emit volanle

chemicals called pheromones. These can be

used for a variery of purposes, butare usually CONAUNICATING ANTS
mvolved with sexual behaviorn, Atraction Wessa

ges are patssed Detven tnsects

pheromones act at i distance o bring the two

in secerad wavs. Some use sound or
sexes together; often it is the female who

liaht displays, bat towch and taste are wore
common., Here, teo aorker ants may M
exehanging tnformation abont which colony they
betong to and perhaps about nee food souries.

cmits the odors and waits for males to find
her Onee roget her, other odors called

courtship pheromones are produced.

i)I-L'I'Ii.(Z'J'I\(.‘ SOl \D \.\_ \ POSITION OF THE “FARS™
Ny inseers have hairs on H et GIBaNS G fotned B oS
their cunicle \.lll.r".u'\' thart are \ purts u.f insects” bodies. b beatvdicls, ther
responsive to vibrations, air are located an the tibae on the front
currents, tonch, and sound waves. \ fosie. SEce e Baidy of o dabvitid ie Taniry
Spectal hearing structures, called : c small, this vices better divectional

[ &Y I'I.I|,I'.l11.ll or '.ll]lx. (NI HAY |:L‘ |\|1-~,L-|I[.|:|| \ f-’i’;"rf/’l’f'f-l’T. f/.lfr i’TH.f/J.rJHd/ organ on r'u’-r/‘."
Yanony I“I”\ ol ]lu: 11!1\1\ ‘IL.'I‘l\' Wil \\ f;"..' JH.H'A f.'f fra.'." fare \/.r'h f.f.f!r/ A rn-f.f.rhr.".r'ff
abdomen, or antennac). Depending on :

to special acoustic tracheae, which ran
ez 1 the thorax.

lill' "\|,Il.'l'l|."\. 1|1L'\(' organs are |L"t|‘”|]\|\t'

to sound frequencies ranging from well
under 1001 12 (eveles per second) to more
than 200K 12, Male cieadas |\|=|:1||:'r very
loud sounds, which can be heard up o 0.6
miles (Thm) aways the tvmpanal organs in
both sexes are located in the abdomen.
Inscers may use sound for o number of

o funy,
thecition

NERSHIITY

el b

reasons: for attractng and fndime a marte,
derecting prey, and avording enemies.
Many maoths, praving mantids,

lacewinges,

nd several other

»;u't'it‘n have ultrasonic

sensttve hearng organs,

rd ™,
which allow them o / \
. \
receive the sounds ol f \
huntng bats, | |
\ )

\ y

“ear” lovated o

I}
NG
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FOOD AND FEEDING

A{'I HROPODS EAT a variety of foods.
Sometimes the tood caten by the
immature stages and the adules is the

same, bur often the larval stages have
very different feedig habies, In some

PREDACIOUS SPECIES

Predacious species kill and ear other

animals to survive, Most predators
rely on more than one tvpe of prey, although
some do specialize. Predators do not have o
cat as much as herbivores, since their food s
more nutritions and provides all the protem
that they need. Sometimes adult arthropaods
catch prey and store e for ther Lairvae to cat.
\s aresule of attempting to avord predators,
many arthropods have evolved defense
mechansms, mcluding spines and haars,

crypuce colonng, and toxic secretions,

PRAYING MANTID =

Binocular ciston allows the praving mantid
to calculate the exact distance to 1ts prey. The
stride wtself takes less than 10O milliseconds.

The titnae extend, then the femora, while the

tibiae flex around the prev.

HERBIVOROUS SPECIES

Plant-cating inscers may feed on

Mowers, sceds, or leaves, or may eat
mside the plants” tissues, A special case s
that of
an abnormal growth (eall) to form ona plantg,

mside which the insect s proted ted and
feeds, Many insects have sucking
mouthpares and feed only on
plant sap or empry the
contents of plant cells,

CATERPHLLAR
One of the most well
Lnowen foliave-caters,
caterpullars wse their
tharacie fegs and
abdominal profegs to
erip leaces.

o caterpullar uses
manelthles to nibble
fulriage

gall-formers, which chemically induce

cases, adult inscers may not feed ar all
and simply depend on reserves built up
at the larval stage. "The main feeding
types, together with the symbols that
appear in this hook, are outlined below.

{ -
=y,

ettt estiamates
distanir o

prev

Dy pushed o
forward at
starrt of strake

tilntiee foled

micldlle aned hind »
lr v wreinlaen frem
grify ot sultrate

SAPROPHAGOUS SPECTES

Scavenging species that feed on

dead or decaving organic mater
are also called dermuivores, Some of these
soavengoers cat ITIIIII.H||\ Fllilllt lIL'i‘I[‘\. \\IIIF('
others devour maimnly animal remains. In
practice, ieis difficult to distingmish precisely
who cats what, and few species rely enurely
on one rype ol Tood: for this reason, all

scavenging species have been classified

as saprophagous in this book.

FUNGIVOROUS SPECIES

I'ungivorous species are those that

are adapred to feedimg on fung
(the fruiting body and the hdden hyphae).
Typical examples are springuails and the |
larvae of many beetles and flies, which can
be found mside the tssue of fungal fruitng
bodies. Leat-cutter ants and some species of

I rermite cultivare Tungal cultures for food.
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/

HENMATOPHAGOUS SPECIES

Ticks, fleas, many flies, and certain

bugs need the blood of vertebrates
to survive or bring therr eggs to maturity.
Some mseets take only mammabian blood,
whereas others feed on different hosts, such
as birds or repriles. Trritation from insect
bites leads to seratching and sometimes to
serous infecnons, even death. However,
the main danger from bites hes i the
transmission of various human and animal
diseases caused by n]lrt‘nnl'u;tni\lﬂ‘- and

protozoa. Malari, vellow fever, and river

blindness affect many millions of people in

tropical regions: in temperate regions, ticks

enificant discase vectors.

PARASITOIDS AND PARASITES

Parasitonds are specialized predators

that live in or on the body of a host
animal. In its lifetime, a parasitond colonizes
only one host, which e eventually Kills, Some
parasitoids feed iternally (endoparasitoid).
while others feed externally on the host's
bodv (ectoparasitond). Examples of this
feeding strategy are found in parasitic wasps
and some thies. For the purposes of this
book, the same symbol s also given to
parasites, such as fleas and hiee, which feed
on another animal’s blood, skin, or hair but
do not kill their host.

INFESTED T'REE HOPPER

This tree hopper ( Membracidae, see p.98) has
een infested with red parasitic mites. The mites
fevel on the bugs " hemolvmply by penetrating the
cuticle with thetr mouthparts, espectally at jornts
and where the cuticle s thin.

NYLOPHAGOUS SPECIES
\\im:i-k‘.ilillg ‘\iil.‘l'it"\ make use of

poor nutritional value, so many xvlophages

an abundant resource, but itis of

tend to be slow-growing, Some attack living
or recently dead wood, while others can

cat 1|c:'.1_\irl_l_’_ wood onlv, Nany have
mternal svmbione microorganisms to
help them digese the cellulose: they
may augment therr diet by catng
fungal hyphac and other maternal

DENTHWATCH BEETLE
This pest lavs ifs eges i creciees on
.."UHHJ. f,‘f'r {-’I!‘\ Wl f)ﬂ!'!l").." J'J'E’}'UH_:\';(
the timber, and may take a few
Vears o reacl maturity.

larval feeding twnnels o
deamiage timber

COPROPHAGOUS SPECIHES
Some species live on the

>

beetles cat only dung, and in Africa, where

droppings of other animals, Scarab

there are numerous grazing mammals, there
are thousands of species of dung beetle all
using the droppings of various animals in
different ways to rear their young. The
larvae of many thes also breed in dung,

MELLIPHAGOUS SPECIHES
With the exception of wind-

pollinated grasses, most flowering

plants are dependent on insects for
pollination. In order to attrace the right
species, plants offer rewards of sugar-rich
nectar and protem-nich pollen. While the
inscets supply therr larval cells with these

foods, the flowers are, in tarn, pollinated.

PSEUDOPLACENTAL SPECIES

In some flies, such as the “Tserse Fly

(see pd47), the Larvae do not feed
lI'Ilil_'L'L'lIllL']'IlI\ ||I.I|'|l' |'|1‘|[h('1. .I.]li‘ l‘!_'“'_"
hatches and the larva s |\c|.!l imside a brood
chamber, where it feeds on seeretions. When
the larvaois ready to be released, it may fill
the whole of its mother’s abdomen, and will
uswally pupare immediately.
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ARTHROPOD BEHAVIOR

r l VHE BRAINS OF ARTHROPODS are
relatively small, An adult locust, tor
cxample, has approximarely one million
nerve cells to serve all s sensory and
motor needs, Smaller insceers have far

fewer nerve cells, Nevertheless, insects
are capable of surprisingly sophisticated
behavior, which s evident in the way
that they move, avoid predators, feed,
mate, and care for their offspring,

COURTSHIP AND NINTING
In most species of arthropod, the male and

female need to mate betore the female can

lav her eggs, The sexes may simply meet at

vood feeding or ege-laving sites, or they may

e oa suitable

take a4 more active pare an Findn

muate, areracting cach other with songs, odors,

and even hghe ||h|,l|.l\\ At close rang
courtship can be a compheared
process, Inscers may move their wings,
|L‘_:_',"|. .”Il1 ANTCINAC 1 CCrrm wWivs,
secrere pheromonces, and give and

receive nuptial gifts (usually pieces of

food). Not all species have to mare,
however, The females of many archropod
'-l!l"l 1CS Are .||]|L' (L}] |.|\ A} i|||||l'

s without the need for males,

ATFIGHTING STAG BEKTLES

I emals .’.'.r.r‘.-f'rul)‘m.r/\ are often highly selective,
wihtch deads to compelifion and rivalry beticeen
males, Herve, male stag beetles fight for aceess to
females. The winner may throw the oppanent on
1o tts back, and then mate with the female

ALIGHT ATTRACTION

I some beetles, such as the Glowaworm, | ampyris
noctiluca (aboce), females attract males of th
same species by emitting flashes of light. In a fea
cases, females lure males of other species to eat them

SGETTTING TOGETTHER
L many arthropods, sperm is transferred to the
female indivectly, However, i insects (here, soldier
beetles), capudation always takes place
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CARE OF THE YOUNG
Parental care of
15 commaon in some centipedes,

oS and voung

arachmds, and mseers, Some female
spiders wrap their eggs in silk and

carry them around, or stay close by

until they hatch, Scorpions and some
other arachnids brood their cges and carry
recently emerged voung on their backs.

Among inscets, 1t s usually che female who
takes responsibiliey for “child-care.”™ bur the
muales may also play a part in some fimilies,

STANDING GUARD

Several species of bugs guard their yonug
svmphes, and ecen guide them to gond feeding
sttes. Here, a female pavent bug catohes ocer
her brood vesting on a birch feal.

tagether when

METHODS OF SELF-DEFENSE
Ancarthropod's first line of defense s s
cuticle, which may be very tough or leathery.
Sharp. cuticular spines and protrusions, such as
warts and bumps, or the abiliey to roll up ineo a
ball, may turther increase the protection thar the
exoskeleton provides. Mandibles and Timbs are effective
when used to strike out at enemies — the Kick from a
locust’s hind leg can draw blood in most predators,
Physical defenses are enhanced by producing unpleasant
sounds, or repellent chemicals or odors. NMany bugs, for
instance, produce strong-smelling compounds from thoracie
or abdomimal stink glands. Sap-sucking bugs, such as aphids,
often surround themselves with “bodyguards™ in the form

of ants: the ants are ateracted o the sugar-rich honevdew
texcrement) that the bugs produce, and inturn help protect
the aphids from predators, Some arthropods are

feafleks . .
brightly colored, which may serve o

CXNNSINS g

wirn predators of their toxiciny:
sometimes evespors and other
bright patches are flashed at

<1CANOU FLAGE
Meany tnsects hace
evalced to Mend tnto
their surroundings, or to
mimtte dvad feaves, sticks,
tharns, bivd droppings,
stones, orecen other, more
dangerons, species,

wysphs cluster

dermger thrvitens

predators i order o startle them,

sprnies ated hetiss
® leter predators

A POISONOUS PRICKLES
Toxte chemicals may e made
tnside the bodly or obtained from

a potsonous food plant. These
chemicals are often stoved in
witer parts of the body.

colirtron of tie
oty ndicales il
wnpitlettabiline o

AWARNING COLORS
Bright, conmtrasting warning
colors adcertise the presence of
chemical defenses. Some species
Seheat,” and are not actnally
r,x’m'.f\|fu..’u.f.¢\' af mff.
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hf‘l OST ARTHROPODS lead solitary
"Llives, coming together only for
mating. Some might be considered
gregarious, grouping together for safers

or sharing a food source. However, truly

SOCIAL WASPS AND BEES

In these highly social insects, the
reproductive females, or queens, found and
head the colonies. The queens lay eggs,
then rear a few workers (sterile females)
themselves, Thereafter, the queen leaves
nest-butlding, colony defense, and feeding
and tending the voung to the growing
number of workers. Mated queens can
determine the sex of their offspring by
withholding sperm b a male is preferred
(males are produced from unfernlized

copes, females from fertlized ones).

Some arthropods undertake regular
migrations from one place to another to
find food or egg-laying sites. Army ants
(see p.A84) and swarming species, such
as the migratory locust Locusta migratoria
(Acrididae, see p.64), are good examples
of migratory insects. T'he longest insect
migracion 1s that of the Painred Lady
buttertly, Cynthia cardur (Nymphalidae,

4,000 miles (6,440km) from North Africa

hundreds of miles in wind currents,

see p.174), which can travel approximartely

to leeland. Some spiders can be blown for

SOCIAL INSECTS

“social™ species (all termites and ants,
some wasps and bees) are characterized
by cooperation within a colony to rear
voung, coupled with a division of labor,
and an overlap of generations.,

anter encelope

vedlow jacket .
.._-rrh £ extends
e nest
<THONEYCONDB
The honey bee’s nest
consists of vertical wax
combs divcided tnto
Aexagonal cells, in
which voung are reared

AWASPS' NEST
Yellow jackets and
harnets mke .r'\/wu.r/ 0
undereround nests of

Peer made from
chewed wood fiters, The
harizontal cells contain

and honey is stored. the developing larcae.

MIGRATING INSECTS

LONG-DISTANCE TRAVELERS

The Monarch butterfly (Danaus plexippus),
a notable migrant, travels from winter roosts
in Mexico to North America and Canada.
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ANTS
T'hese highly social insects,
which belong to the large family
FFormicidae, are very abundant and have a
great irllp.ut on rerrestrial ecosvstems. In
most habirats, they are the major predarors,
Ants hive in eolonies ranging from a handful
of idividuals to tens of millions, “T'hey AV LEAF-CUTTER AN'TS
usually have female (queen), male, and I Central and South \merica, leaf
worker castes, The workers are all wingless, cuttter ants NV Spectes) are miajor

stertle females: the Larger ones may funcuon herbicores and among the most serious insect

as soldiers to defend the colony, Rl'l\ltlnilll ton - pests Therr subterranean nests can be mare than
usually oceurs between winged males and I5f (5m) deepy and ticlude millions of workers
females, After mating, the males usually die

and the females lose their wings. The caste
is munnly derermined by the food thar the
larvae are ted by the workers: a diet low in

protein will lead to the production of anorher
worker, whereas a dier high in protein will
produce a queen, The soldier’s head and

jaws are ofren modified according o the

caste and species, and may be speciabized for

LS |E|‘\h||’l_ﬂ \L'L'il\ or 1||\I[I('I1Il]('|||l‘_‘_ Cnemics,

TERMIUTES i

Termites, unlike many other insects, are able to

digest cellulose. In some tropical regions, they
are highly abundant and destructive and may

cat up to one-third of the annual production of
dead wood, leaves, and grass. ‘Termites live in

e ttan

permanent social colomes and have a number

chhermdie

of distiner castes, The colonies normally have

asigle queen, a Kin imnd a few other

reproductive males. There may

also be supplementary

reproductives, which will

become active it anvthing should
happen to the queen, Termite

saldiers, unhke ants, are sterile males
and females, Worker termites resemble
[h(' |'|\I'|||‘I|\ .||H| dare ||)l' IMOSt nmerons

caste. The role of the worker

INSIDE THE NEST
F e snternal straetnre of
many of the larver termit

termites is to build and repai
the nest, forage tor tood, and

feed the voung nvmphs,
: | nests allows air to circilat

so that the temperatur

TERMITE NEST tustele the nest can b
Depending on the species. a reculated to within 21
fermite colony can vange from a (1°C), Stale, carbon

tiny west to a vast strictire both diaxtede-vich air is cented

lelowe and alwoce grownd. to the oulsti,
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HABI

I\Hl-.: I'S AND OTHER terrestrial
arthropods are found all over the globe,
from snow-covered mountaims to hot
desert vallevs, burt they are not evenly
distributed. Apart from some species of

mites and midees in the Antarcrie and

| SURVIVAL STRATEGLES

The survival and persistence of maost
arthropod species has much o do with then
relatively small size, protective cunele, and
ability to reproduce quickly (see p.14), but
many also have special strategies for survival,
When conditions are too hot and dev, many
species remain dormant, while other species
hibernare where winters are cold. Several
mnseets, notably some spedics ol ants, are .|l\|\'
to functon in extremely high temperatures, in
excess of 14971 (637C) Ar the other end of
the scale, some sped 1es are able to withstand

excessively cold conditions, surviving

temperatures as low as - 4071 (- 407°C),

MOUNTAINS

Species that lice in mronntains

| ave adapted to cold, wet, and a tiny part of the
windy conditions. Plant

life becomes sparser with

tnereasing altitude; as

|

a result, there are of all the worlds

feaer species of arthropod
arthropord. speciey,
COMMON PRIAM'S

STONEELY IiRpwiING

TROPICAL FORESTS
These lush, maoist habitats cover

arve of the globe f
percent), vet they ave estinated to
hald approximately 50 percent

I'A'T'S

some blood-sucking insects, such as
mosquitoes, in the Arctie, there are very
few arthropods near the poles. 'The closer
to the equator vou go, the greater the
number of archropods, both in species
vancery and abundance.

CONSERVATION

NMammals and birds used to be the
only animals considered worthy of
conservation, but a _l_"|n\\i|1;_'\ AWATCness
of the vital role that insecrs play in
elobal ccosvstems 1s changing this view.
SOME FEre 1NSCCts Aare now |'Il'li[i_‘l'[l.'l| Iy
mternational law, and many countries
are beginning to implement legislaton.

First and foremost, we must protect [
| therr habitats from destruction — then

we must educate and limit collectors,

TENMPERNTE WOODLAND
Nithough less fush than tropical
forest, temperate woodland has

a vich and caried fawna, Fertile

soill, road-leaced trees, (Xu'/i

total land
alont six

leaf litter, and decaying
wond r-‘.l'r.-",!'}"n.”,f.r.-"a teleal i
coneitions for
n’!'f-l".rf,‘rrj(nuf\.

FusNel
WEAVER
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TENMPERNTE GRASSLAND
Numerous insect \ /
species e in f
femberale prass
lanel, 1 heaetly
wsed for grazing
or cnltication,
insect diversity
.r’fu :/."N‘r L

PrLANI
B

| \

-"’W‘

FRESHWATER

I reshacater halutats have a
unigue arthropod fauna. Ol
about 5 percent of misect species
are daquatic for part of therr life
ovele, vet their abundance means
they contribute greatly

for ctigtiedlie fond

clherins,

WaATER
BONTMAN

SAVANNA
The n’r.’h’”f’.l’.l'i of scattered trees i
teopical grassland harbor a
rich, dicerse ra’f]’flff'-faflr-’(/
Jaunea, particularly
fermites aned ants
Ccererazing 1y
ettelangering

HNY SPEcies.

BRACONID
Wase

SEASHORES
Lhere are many afporta s

for tnsects among the rocks, sand
r.‘;/n’u.-’m. and e WV seaweed
along coasts. Beetles and fies

are cery abundant. A few insects
are eoen .-ufn‘]l.u’r d for poing
underaater
ra.ru.ﬁr.u.r}'d//]]'.

I’
WoobDLose:

CAVES AND DESERTS
Cace-dwelling species adapt to
sircrce in total darkness and
Jigh huenidity, Many are blined
and wingless, Desert-daellers
.-;’.r/,.f/i.-’ fo femrfuralien
EXTRCMIES
and arid
conedittons.

Beyrigitikn
SCORPION

TOWNS AND GARDIENS
Wany arthropods theiee in
fowns., Some spectes have taken
up residence inside buildings or
are associated with garbage.
The varden can be a refuge
aned hone to

HHRETONS =
r)f'fﬁ!'u[{mn"’ speeres

(R [ET N ES
Bl
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STUDYING INSECTS

Ol CAN LEARN a lot about inscets

from reference books, but it vou
reallyv want to understand therr world
then vou have to expenience them at
first hand. "T'here 1s no substitute for

WA You Wik NERD

1t 18 not necessary to invest in expensive
cauipment to study insects. Varous sorts of
collecting net are casy to make (see facing

pageh Below are a few other items that vou

will need, or are simply usetul:

e [ Land lens (10 magmibication) and low
power lens, for viewing at close range.

e (Cament, skeweh book, and notebook, to
record vour observations,

* Measuring tape and a stopwatch, for
determiming running or flving speeds.

o Sieve, tor siftinge leal hoer

® "ooter (see facing pagel, also known as an
Aspirator, essential for ll!”\'l!l”:_’_ small insecrs
without harming them.

* Pond net, a pair of waterproot boots, and

plastic contmers for viewing aguintic specics

PHOTOGRAPIY

| semgle fens reflex camera
(SLR) with a 30mm or
TO0mm macro lens is ideal,
with a
midcro settng are wot good enough for

Wust zonm fenses

photographing small insects. You may also
need flash to maximize the depth of freld,

patient observation: if vou want to know
exactly how a spider spins its web, itis

bese simply to sicand watch. Insects are
endlessly fascmating, so take the time to

obscrve ther busy lives.

IDENTIFYING INSECTS

Lelentifving an insect to the lecel of order is faivh
straightforaard with a little practice. Howeoer, to
1l it the SOECIES 18 o onsiderably more diffrenlt.
While some tnsects ave cery distinetioe, many beat
an extremely close resemblance to other species, aned
are distingusshalde only by minnte characteristios

that can be obseroed wsing a hand lens.

SKETCHING INSECTS
Draeing is an excellent wen
and
vate wirll also fearn a prear

deal from close ofsercation

to record what vou ser,

. Rewmember to record detarls in
the ook of when and wher
vt found the insect.




HOW TO COLLECT INSECTS
Since most msects are mobile, un”u']int‘, them involves
intercepting them with hand nets, sweep nets, pond nets,
or pooters as they flyv, swim, or crawl, Trapping imscers In
attracting them to some kind of baie is also a good rechnique.
In tropical regions, rotting frne will atrract many inseets
imcluding burterthes, and ammal dong wall draw hundreds of
heetles. Wherever vou are, a picee of rotting fish ina plastice
hottle will collecr Mies and some parasitic wasps.

|1. VO wiant to lh\(u\ Cr how abundant a SpeCies I il1 )
sped e arca « :|I|||=.|ln| to another Site, 101 Imporeine to carr
out wdenoweal teses ineach area for an accurate comparison,
IFor example, make sure vou cover the same surface arca, use

the same number of pictall traps, or sieve the same volume of

leal licter. Remember to wash vour hands after field work,

BENTING T'RAY BUTTERFLY NI
Vawhite tray or cloth placed These wets showld be made of
uneler a free is o _-_'urm'] way fo fine mesth and weay e wsed to

vt tisects: shake the eaneh to cateh any fving insects, This vne
distodlve leaf-inhabiting species. frees an extendible heandle

[ ATTRACTING INSECTS TO YOUR
A sarden with overgrown patches will

attract considerably more forms of wildhfe
than one that is highly manmicured, Variery

1s another important feature of a good

wildlife garden: a wide range of habitars
and microhabitats will aterace a diverse
Fauna of insects and other animals, Never
rden.

USe Pesti ides i the
When tidving the garden, tryv not to clear

too much awav that could be appealing to

| nsecrs. Leave wood to decay naturally, and

make a compost heap with vegetable waste

USING A POOTER

Weth a poater. you can collect
ol nsents fron o .-"Ju.r.-'.rr,r:_' feety
by sucking them up a tube and

Tt Container

PrreaLL Trar

T cateh ground-rinning insects
and other arthropods, sink a
plastic cup tnto the ground with
its tapy flush with the surfoce

GARDEN

from vour kitchen and garden. A huge CREANTE A WILDLIFE AREA

number of species live in decaying plant \ pond survonnded by plants is ideal for

matter, and vour ;__I\_mlcn will benefit from fm‘r'u_-_- aildlife to the parden rn.-'.rf/i.f'n."f.r/r.\ 7

the compost vou produce. Nectar-rich hame and shelter for a great range of |

flowers such as lavender attrace buttertlies,  arthropods. Dig a pond as large as vou can;
moths, hover fhes, and bees. aguatic tnsects will colonize it immediately,
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IDENTIFICATION KEY

/ I V1S KEY IS INTENDED to be a guide
to the identification of specimens to
the taxonomic level of order. First, answer

the questions in kevs 1 and 2. These will
lead vou to the catalogue of families and

species that form the maim pare of the
book — cither directly or via the galleries
of orders presented in kevs 3-6. In most
cases, close ispection with a hand lens
will be necessary.

KEY 1 TERRESTRIAL ARTHROPODS

In this key,

YIS

3 PAIRS 4 rairs

HEXAPODS
Goto kev 2
(p.A7)

ARACHNIDS
Goto key 6
(pp.44—15)

WOODLICK
(Isopoda)
o i (0.5 L3em) long
® flat body
® 7 omain body segments
(6 smaller terminal segments)
* many can roll inte a ball
See p.212

DOES I'T HAVE LEGS?
legs™ means limbs that
are used mamly for walking,

HOW MANY PAIRST

Look carefully, With small specimens
vou may need to use a hand lens

7 PAIRS

NO

It might be the larva or pupa of an
msect. Or e maght be a worm or
some other tvpe of invertebrare
not covercd i this book,

S OR MORE PAIRS

PALIROPODS

(Pauropoda)

® fess than Viin
(2mm) lang

® hlind

® soft budy

See p.lis

MILLIPEDES

(Diplopoda)

® Y 12in

(L5300 ) long

® 2 pairs of legs on
vach leg-bearing
segment (after the

forrth segment)
See p.242

SYMPHY LANS

(Svmphyla)

& Yoain (1-Nmm)
long

® blind

® soft body

See p.2iY

D

CENTIPEDES
(Chilopoda)
® Yu—tlin
(0.5-25¢m) long
® | pair of legs per
leg-bearing segmient
® first pair of legs
modified
as poison
fangs
See p.240




IDENTIFICATTION KIEY o 37

1

~ KEY 2: HEXAPODS

DOES I'T HAVE WINGST

ook carchully, the wings may be very YES

soall or lndden under wing cases

NO

NONINSECT

HiExAProbns
These small, 6
legeed arthropods
are all relanivels
primative.  They are
distinguished from
msects by their
mouthparts,

SPRINGTALLS
(Clollembola)

® fess than Yein (o) long

® aften have a jumping
organ (furcnla) that can
fold under the abdomen

L -'fouuu.rr‘ ar L'ful’mfﬁ!
bady .\'.I'Jufrr'

See p.207

IMMATURE
INSECT

It might not be an
adult specimen. In
many orders, the
NG Ure stages are
like small adules but
without wings or

genitali

DIPLURANS

(Iiplura)

o U 2in (L3-5em) long

® blind

® pair of tail- or

forceplike appendages at
end af abdomen

See p2l

WINGED INSECT
Goto Key 4
(pp-A40—13)

WINGLESS
INSECT
It may be a
wingless adult
insect. Go to Kev 3
(pp.38-39

PROTURANS
(Protura)

® fess than Yein (2mm) long

® blindd
® pale
® saft body

® antennae very short o

absent
* pointed head
See p.2l0

.- 4-_-;‘-'&
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KEY 3: WINGLESS INSECTS

Some mscors are alwavs wingless, notably leas,
lhice, and the priminve silverfish and bristletals.
However, many orders in which most inscets

have fully developed wings also continn species

FLEAS
(Siphonaptera)
® Vo Vain (I-Nmm ) fong

® hrown with body flattened
fram side to side

® aften fornd on animals or
1 onesis

® can jump well

See p.l3s

BRISTLETAILS
(Archacognatha)

o Vi (0.7 L5em) lang
* 3 tail filaments

® abdaminal segments with small projections .

® eves tonching
® frumped body
® can jump
See podh

ALWAYS WINGLESS

PARASEITC LICE

(Phthiraptera)

o Yiim (0.1 tem) fong

® flat bady

® fannd on haiv or feathers of
host animals

® cves small or absent

® Jegs modified to grip host
See P 83

o which the wings are very short or absent.
\\'I“'._’_lt'\\lll'\"\ IS common ill LR 18 i'.ll'l.ll i'\l.ll'l‘l .l|1|i
cave-dwelling species. Remember that a wingless
\Lll'l'llll{'ll ey EJL' An oimnmature \\Il]!.'_l'li mnmscot

SHNERFISH

I

I'hysanura)

w=daim (0.2=-2em) fong

A tail filaments
abhdvminal segments with
small ventral projections
VeS8 mall, not towching
do not jump

See pA7

Nad

l MAINLY WINGLESS

TERMITES

(Isoptera)

® pale budy

® found in colonies

See P 78

AYein (0.3-2em ) long
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OCCASIONALLY WINGLESS

S, WASES, & ANTS
menoptera)

® 20 (025700 ) long
® often with constricted waist

® first abduwminal segment
fused to thorax

® many live in colonies

® aften have sting

See p 78

BLGS

(Hemiptera)

o din (0.1 Wem) long

® sonithparts form slender
ar short tube under head

® antennae have fewer tha
I segments

Sce p.85

THRIPS
(Thysanoptera)

o i 051 2mm ) long
® slender, elongate body
® lurge eves

See p.lol

MOTHS
(Lepidoptera)

® hudy covered with scales
® proboscis usnally coiled
See p.las

STICK INSECTS
(Phasmatodea)

® G A2in (1-30cm) long
o sticklike boddy

® widely .\.-pru‘.-ﬂnf legs
See puoh

BARKLICE & BOOKLICE

(PPsocoptera)

® Vot Vim (1-9mm ) lung

® soft, squat body

® fiwmped back when seen
fram front

® farge head and bulbous
forehead

® hadging or reduced eves
Scee }\,Hl

SCORPIONELIES

® i

(Mecoptera)

® G i (3-3em) fong

® head elongated doieonard to form beak
Sce pali3

o 3

LIS
(Iiptera)

2in (A—b6thmm ) long

o very small prothorax
o vestigial wings (halteves) often present
See ‘LI iy
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KEY 4: WINGED INSECTS

The orders thar appear here contain mainly closely, The wings are sometimes very small or
Idden. In additon to the more obvions details,
such as the wi

which they

W illL’_i‘ll nsects ‘Ill|lnll_'.1|| some of the Sroups do
contain wingless species. Some beetles and bugs shape and color, the wav in

held also ads idenufication.

may not appear to have wings unless examined

COMMON IN ALL HABITATS

BUTTERFLIES AND MOTHS FLIES
(Lepidoprera)
® wingspan H—12in (0.3-30cm)

(Diptera)
® =2 (0.5-60mm ) fong

® hody and wings covered with scales o anly 1 paiv of wings (hindwings modified as

L] prm‘m.\-'ix wften cotled
® lung, threadlike antennae
See pulas

halteves; sometimes havd to see)

v small prothorax
Sce p.lio

NOTE

Lok carefully: the forewings and hindwings

might be joined by tiny hooks or hairs. 1f so, the

specimen belongs o the Hymenoprerna (see p.1785)

BEETLES

(Coleoprera)

®upto Tin ( INem) long

® larewings hmgfn'm'r.l’ ta farm
elvira (wing cases)

& elytra may be short, leaving
pavt of abdomen exposed

Sce 109

BEES, WASPS, & ANTS

(Hy menopter)

20 (0.25-Thmm) lang

* aften with constricted waist

* forewings wider or fonger
than hindwings

® weings joined in flight by tiny
l‘ffﬂik.\

® many live in colonies

Sce p.178

BLIGS

(Hemiprera)

® Yodin (0. 1= 10cm) long

* monthpares form a sltender or
short tube under the head

® front wings longer than
hindwings

® stink glands may be present

See p.HS

NOTE

Look caretully: "The mouthpars

can be hard o see i some

species,
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MAINLY FOUND AROUND FRESHWATER

MAY FLIES CADDISEFLIES

(L phemeroptera) (Trichoptera)

& Ve Hiin (0 5=4em) long ® G m (0.2<4em) long

® furewwings lavge, triangular, and held upright o slender, mathlike bodv, covered with hairs
® ahdomen with 2 or 3 filoments (tails) ® fong, threadlike antennae

See ps Sce p.156

STONEFLIES
(Plecoptera)
i (0. 3-Acm ) ong

® wangs folded along body
® CONSpIENONS Ceret

® hulging eves

® rectangular budy

See p.5b

DAMSELFLIES & DRAGONEFLIES

(Odonata) ~
® [ietiin (4=15cm) long

® long, cvlindrical abdomen

® Jurge eves

® wings of equal size

® tharacic segments slope backward

Sce p.5l
ALDERFLIES & DOBSONEFLIES
= <., ( .\lcg-.llnpu:r:\}
o Yitrin (1-15cm) long
! ® soings held together rooflike aver body at rest
® Jang wings of similar size
® saft abdomen
— See ||.||I'\

FHIS KEY 1S CONTINUED OVER THE PAGE
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KEY 4:: }Nlh’(ilil) INSECTS (

“ontinued

OTHER WINGED INSECTS

TERMITES
(Isoptera)
o i (0.3-2em) fong

® woings with lengitudinal veins
and weak cross-veins

aly reproductives

have wings, and

these are shed
after short 4 ~
wuptial flight

* very small cervei

® fuund in colonies

See p.78s

BARKLICE & BOOKLICE
(Psocoptera)

& Vo Watn (1-9mm) long

® saft, squat body

. .!'N(m,fu'(." hack when seen _ﬂ'um _,ﬁ'uul’
® Large head and bulbons forelead

® hulging or reduced eves

See p.Sl

LS

COCRKROACHIES

(Blattodea)

o Sidin (0.3 Wem) tong

e flat, oval body

e shicldlike pronotum,
aften covering head

® toughened forewings

® membranous
hindwings

Sce p.74

SMNAKREEFLIES
(Raphidioptera)
® U Iin (OL6-Fem) long

® wings held together rooflike

wver hody at rest
® clongated cephalothorax
See p. 104

LACEWINGS & ALLIES

(Neuroptera)

cm) long

* wings held together raouflike
aver bodv at rest

® petlike wing venation, with

MNY CPOss-0eing

See p0s

GRASSHOPPERS &
CRICKETS
(Orthoptera)
& Yamtrin (0.5~ 150m)
-'mn:
® tough, leathery
forewings
® hindlegs often large
* pronatum
extended down
al sides
® aften produce sounds
with wings or legs
See p.hl)

STICK INSECTS
(Phasmatoden)

o G 2in (1-30em) long

& stick- o feaflike body | |
o widely separated legs
See pubb
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MANTIDS ;
(Mantoden) %
o bhin (0N 13cm) long

® front legs distinectivel
mudified for catching prey

® clongate prothorax

® fonghened forewings

® lurge, membranons

hindwings

See pudl ’

FEARWIGS
(Dermaptera)

® u2in (0.5-5em) long

® furceps at end of abdomen
® flat, elongate body

& short, tongh foreieings

® hindwings folded at rest

® relescapic and mobile
abdomen

Sce p.hy

SCORPIONIELIES

(Mecoptera)

® U hin (0.3-2 Xem) long

ward as a heak

® hiead elongated dow

* wings of similar size

KEY 5: MINOR ()Ri)[*‘.RS

Some msects are very small and are unhikely
to be encountered in the field. The females
of certain species spend their entire hives
hidden mside the hody of a host inscet.

WEB-SPINNERS
(mbiopte
® UV (0.3=-2em) Tong

* ccoollen fivst tarsal segment of front legs
® [ive gregarionshy in silk tunnels

See p.d7

STREPSIPTERANS

(Strepsiptera)

o upp to I i (350w lang

® females are wingless and |

live inside other insects
® males have fan-shaped — VEMALL
hindwings and blackberry-

MALL

ANGEL INSECTS
(Zoraptera)

® Jess than Gein (Smm) long
® termitelike

® iy be winged or wingless
Sce p.s0

ROCK CRAWLERS

(Girviloblattoden)

o Y Viim (1.2-3em) long

® fonndd in cold regions of western Novth
Vimerica and castern Asia

See p.5Y
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KEY 6: ARACHNIDS

Arachmids are wingless arthropods with four spinning organs, and some can be identificd by
pairs of legs, Despite the fact that the group as the type of web they produce. Scorpions have
awhole s very diverse i appearance, the major — distinetive claws on the end of their powerful

groups are castly recognized. Spiders are the
most famihar arachmids, Al spaders have silk-

SPIDERS

(Araneae)

® up to Sin (Yem) fong

® relatively short pedipalps

® first pair of legs similay in size to other paivs

® ponsegmented abdomen carvies silk-spinning
argan
See p.228

SUNSSPIDERS

(Solfugida)

®upto 2%in (Tem) long

® feglike pedipalps

® large, forward-facing chelicerae
See p.217

pedipalps, and mobile abdomimal “tals™ with a
sting. Psendoscorpions, although quite simalar to

WHIP-SPIDERS

(Amblypvgi)

® ap to din (4.5cm) lang

® squat body with broad cephalothorax
* farge, spiny pedipalps

® first puir of legs very long

See p.220

HARVESTMEN

(Opiliones)

®up to bin (15cm) long

® pedipalps have 6 segments

® feus usnally long and slender

* segmented abdomen =

(sometimes hard to see) |
See . ll
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scorpions, are much smaller and lack the “tl.”
Whip-scorpions have a distinenve whiphke
“tanl,” and inow h||1 -\|,m|u|\ the firse pan of lees
s very long and whiphke. Ticks and mites are
distincovely rounded. Because of the dangerous

SCORPIONS

(Scorpionces)

® upto Tin (18cm) long

® flat body

® farge pedipalps with pincers

® ahdomen has long, jointed “tail” with a sting
Sce p.2l3

TICKRS & MITES

(Acari)

® up to Hin (Jem) long

® hady has no distinet divisions
® [egs usually short

- umm'um-'uh'd abdomen

Sce n.223

nature of l'(.'l].till SPECIcs, avord il:illl”lh: dan

arachnid unless von are sure that e s a harmless
specimen. In fact, the vast majoriey of arachnids
are harmless, Scorprons and other arachnds will
bite or sting human beings only in self-defense.

WHHP-SCORPIONS

(U ropyvgi)

® upto Jin (7.5cm) long

® paowcerful pedipalps

& abddomen has whiplike tail
See p.21Y

PSEUDOSCORPIONS
(Pscudoscorpiones)

& up to Yin ( L.2em) long

® flat hody

® pedipalps like small seorpion clasws

® goal abdvmen with T or 12 segments
Sce p.215
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INSECTS

BRISTI.

‘ HE ORDER ARCHAEOGNATIIA

contains 2 families and 350 species.
These primitive, wingless inscets look
hump-backed when seen from the side.
They have simple mouthpares, three
ocelli, and large (compound) eves that
touch cach other on top of the head. At
the end of the abdomen are three long
tails, the middle one bemng the longest.
On the underside of the abdomen there

Order A RCHAEOGNATHA

JUMPING BRISTLETAILS
I'hese elongate inscets are covered with patterns

-Illll wimn .It'\'\ (AL ['I('lli ¢ the common e,

o LI CYCLE |-

on hichen, algae, and plane debns.

e OCCURRENCE Worldwide, T erasshand,

i wooded or coastal arcas, under stones,
and i leal Bieeer and decaving,
vepetable matrer

o alelominal tadls

LenBth (Ul to Yoin (1.2em)

Family s facinninai

of draby brown or dark grav scales. Many run rapidiy
pes are kud mosmall batches

cracks and crevices, and the voung take abour two
vears to reach adulthood, Jumpig bristletnls feed

e B 1
ETAILS
) 4 dk

are small projections, called  stvles,
which help bristletails move over steep
surfaces more casily.

Bristletails  are amectabolous:  they
continue molting throughout their Lives.
Nales deposit a sperm packer that s
picked up by the female’s genialia,
Small batches of eges are laid in cracks
and crevices, and the voung may take
up to two vears to reach sexual maturiry.

Nao. of species 5()

haemp-tutikedd
apfarance ¢

larvr thovacie sevments

theiee pattes «
tharain leps o

o lluminal

s

SPETROBIDS SPECIES are found
i coastal areas, manly above the

ligh-tide mark

o dral camoufloge

e,

PEEROBICS MARTEEE S s o deably
colored brstleral thar is common
along rocky shorelnes in the Northern
Hemusphere, When disturbed, it
pumnps e hiede way i the air by licking
ies abdomen agamse the rock

l MNymphal feeding habits a’
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\ SHVERFISH

TV LI 4 FANHLIES AND 370 SPECIES

of silverfish that up the
order "Thysanura are primitve, wingless
imsects with elongate, flat bodies that
e

make

v have scales on the surface. They
have simple mouthpares and mav have
small, widely separated compound eves
Or no eves at all. Nost ‘\l‘L’l'iL"\ have no

ocell. II-IIL' three abdominal tails are of

cqual length and, as in bristlerails (see

Order | Family

PHYSANURA

LLEPISMATIDS

1'he brownish bodies of these insects are
il usoally na\u.'.\'.|
I hes

have componnd eves bur no ocelli, All

tapered, slightly

with either gravish or silvery scales

lepismatids are nocturmal. Some species
Favor cool, damp condimons, whale others
prefer warm, drv places

o LLIFE CYCLE The females lay .
their ¢
* OCCURRENCE Waorldwide, especially

I0WITINET TCEnmns ||| e « ATHOPICS, under

s n cracks and crevices

stones, and in caves: some inhabit houses
or the nests of birds, ants, or termmtes

® REMARK Domestic species cat our,
damp rexoles, book bindings, and

wallpaper paste.

FHEROREA
DOMESTICA, ur the
Firebrat, 1s tound

all over the world

I 'his species prefers
warme habutars, such as
wreas in buildings near
ovens and hot pipes
I'he antennae are as
the baody, and
the longer hairs on the

long as

back of 1ts hody are
irsinged m groups on

the rear margins of the

body segments

Langth

ian (0.8 =2em)

LEPISMATTNAL

opposite page), the abdominal segments
have projections called sevles. Silverfish
vary i appearance more than bristletails
and occupy a wider range of habirars.
Males deposit sperm on silken threads,
placed on the ground for females to pick
up with their genitabia, Eges are lad
and crevices., bristletails,
stlverfish nvmphs are ametabolous and

L'I',Il'l\‘w Ill\k

develop without obvious metamorphosis.

No. of species 190

LEPISMATIDS veneral (this SpPeCHnen is
an unidenntied species) have browmish, scaly
hodhies

ve moles and mav live for several vears

Ihey reach sexual natunoy atrer ten o

& wiidedle tail i

Nymphal feeding habits ‘;
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MAYFLIES

FIE 23 FAMILIES and 2500 species

I of the order Ephemeroprera — the

mavilics —are the oldest, most primitive
winged insects. ‘They are also the only
iscers  that mole after they  have
developed  functional wings. Despite
their common name., not all mayfhies are
common in Mav, and manv species can
be found at other times of the vear.
Mavtlies have soft bodies, long legs,
and typically two pairs of wings, T'he
forewings are large and tangular; the
hindwings are small or may be absent
altogether. Mavtlies cannot fold their
wings back along their body but instead
hold them upward or downward, Adules

do not feed and hive fora very short time
— some species survive for just one day.
Mating occurs in o swarms at dawn or
dusk, and females drop their eggs into
water. Mcetamorphosis is incomplete.
T'he aquatic nvmphs, which usually
have lateral abdominal gills and three
cerminal wails, car a wide range of
submerged plant and anitmal marter,
When fully grown, they rise to the
surface and molc into a form with dull-
colored wings, which is known as the
sub-imago stage. They then leave the
water. After a period of berween one
hour and several davs, the final mole
reveals the shinv-winged adulr.

Order B p M EROPTERA

Family gagrinak

No. of species Qi)

SMALL MAYFLIES

taser abdomiinal
tails o
/

cery small
hindfaings »

T'hese mayflies may be pale or dark brown or black
with vellowish or gray markings, "The forewimgs are
clongate and rounded, and i some species the
hindwings are either small or absent altogether,

o LIFE CYCLE Eggs are dropped into water. The
nymphs are cither streambned and swim well or slightly

flat and crawl They feed by seraping algae from surfaces.
® OCCURRENCE Worldwide. In streams, rivers,
F"I"(I.\. .'llIlI ]'.Ikt'ﬁ.

® REMARK Small maviTies
can be found i gher,
colder places than members
ol other mavily families,

NAYMPHS
are small and
streambined
i shape,

Devaow
o maofth g

vellow-tnged verns
att forewing cdee 9

ABAETIS RHODANT is usually found in
fast-Nowing streams. The specimen
shown here s the sub-umago stage,
which has dull wings,

CLOEON DIPTEREM 15 0 Furopean
‘\l‘l.'l'l(_'\ [II'.Il I”('l.'il'\ ill aw iiit' [LI['I;_"L'
of aguane habiars, from ponds and
ditches to warer troughs and bures,

Length 1/ _s4in (0.3~1.4cm), most ¥Yi=Yin (0.4-0.8cm)

A

Nymphal feeding habits 7]
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[ TREe v species 1=
Order |2 ppEMEROP TERA Family pHENIERELLIDAE [”"- of species |7 ‘

CRAWLING MAYFLIES

I hese medinme=sized mavilies have three

abdominal tals and draby or dark coloranon,
e LIFE CYCLE Many females release all
their cgges i one clump, which separates

out on the water’s surface. The majoriey of

nvmphs feed on decaving orgamice mateer, dull codaring o |
& OCOCURRENCE Worldwide, but rare in
Southern Hemisphere. In rivers, streams, |
ponds, and lakes, among thire
debiris, weeds, and sile. "( alidumnal
; ; tails

e REMARK Crawling
mayflies are used as EPHEMERELIA SPECIES are common
models for the aruhicial NYMPHS e and around fast-flowing nvers and
“fhies™ used i trout often have streams, A newly emerged adult
v-fishing, flar bodies specimen s shown here

Length —in (0.6=1.4¢em) 1 Nymphal feeding habits * “

Order [ pHEMEROPTERA Family EppiisikRIDAI No, of species. | 5)

COMMON BURROWING
MAY FLIES

I'he wings of these large maylies are clear or

g thatax contains
. Targe, richily Jarge ekt musiles »
brownish in color, although they are dark-spoted crined,

ina few species. There are two or three long, tails Trtangtiat
» [forearig
at the end of the abdomen.

e LIEE CYCLE Females drop

cres into water. 'he nvmphs dig

and burrow into the sile ar the
bottom, arded by a process on the
head and woothhike mandibles. Thes
cat mostly fine particles of organice
material extracred from the silty bottom,
® OCCURRENCE Warldwide, except in
Australia, In streams, nivers, and lakes. saatdl, vosinleed
® REMARK Some of the artficial “thes™ hind
used in trout Iv-Nishing are modeled on

these mavihies.

ahete ur pray @
aldamen «

dletrk ek

& thiee long
abelominal tails
FriEvera
DANTEA

15 laree,
widespread European
species. It breeds in
nvers and lakes with siley
or sandy bottams, Here

NYMPHS have

large, toothhke
nundibles thar help
them burrow.

da
female wairs on o marginal plant
|n_'l‘u|l.' JORTVRIE 0 IGEIIE swarm

-.l“"ﬂ“' K v=1%4in (1=3.4em) b-mnhul feeding habits ‘ lg
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Order g ppnEROPTERA lFa”"‘Y HEPTAGENIIDAE No. of species 5(y)

STREAM MAYFLIES e foi el

o abduminal il hinelarings ] o dull forewings
| /

T'hese Nar-headed mavilies are
usually dark brown wich clear wings
and two long abdominal tails.

e LIFE CYCLE Eggs are laid in
water. The nymphs are tvpically
active and live under stones and
vegetation or in debris. Some are
poor swimmers and cling tightly 1o
rocks and stones on the bottom of
the habitar, Most scrape algae or cat
hine partcles of organic matter,

® OCCURRENCE Worldwide,
except Australia and New Zealand:
rare in South Amenca, Inand
around ponds, lakes, and fast-
Mowing streams.

ECDYONURES DISPAR 15 2 common very large eves
NYMPHS are flar and Furopean mavily. le prefers lake shores 0 wnetles
dark. They are highly and stonv-bottomed nvers, The dull
mobile swimmers, winged sub-imago stage 1s seen here,
Length 5/, _%in (0.4 ~1.5¢m), most Yin (lem) Nymphal feeding habits g g
Family |k rOPHLEBIDAK | No. of species ()

l)i{( )N( }I I ‘l . N‘ A\' l:] ‘I l‘:S lurge eves typical senaell shemy black dull, spmaoly

u of males Hinelarings [ Frsedly g
Most of these drab mayilies have )
dark, longiradinal vens on the
wings, The males” eves are divided
o an upward-facing region with
large facets and a downward-facing,
region with smaller facers. The
abdomen carries three long tails,
® LIFE CYCLE Eggs are laid in
water, The crawling nvmphs may
have a flar shape and hive under
stones and in debris. Most serape
algae or cat fine partcles of organic
debris: a few eat Hish egps.
® OCCURRENCE Worldwide. In
streams and rivers; by the edges of
ponds and lakes.
¢ REMARK The adults are used
as maodels Tor araficial
“fhes™ introut
fIv-fishing.

LEFTOPHLERIA VESPERTINA 15 w ilespread three
NYMPHS look grasshopper-m Europe, near lakes and small sereams, Here,  abdoninal
like from the side, The asubeimago mavily rests on veperation before s
abdomen has forked gills, maolting into a shiny-winged adule,

Length o/, _%4in (0.4 1. dem), most Vio—Yiin (0.8 —lem) Nymphal feeding hablls . 7] g
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DAM

T HE 5,500 SPECIES and 30 families

in the order Odonata are berrer
known as damselflies and dragonflies.
The damselflies are represented here
by a sclection of families, from the
Calopterveidae to the Pscudostigmatidac.
A selection of dragontlies follows, from
the Aeshnidac to the Libellulidae.

The head of these insects has biting
mouthparts. short antennac, and very
large compound eves. In damselflies,
the head is broad, with widely spaced
eves. whereas dragontlies have rounded
heads and eves that are not widely
separated. Both pairs of wings are more or
less the same in damscelflies, whereas the

Order (OYONATA

to do so. The nymphs hunt for prev in
fast-flowing water.

e OCCURRENCE Worldwide,
espectally in warmer regions: rare in
Sustralia. In fast- and slow-flowing
rivers and streams, and canals,
® REMARK Adules
mav hunt some
distance from

largr ®
comprouid
water and prefer oyes
wooded arcas.

narrow gradually and appear to be unstalked. The wings
may be dark and i males can have bright red marks at
the bases or distinetive dark bands elsewhere. The
prerostigma is small or may be absent altogether.

e LIFE CYCLE Eges are laid inside the tissues of
various aquatic plants. Up to 300 cggs will be Laid by a

thatacic seements angled
Darckurardd, ws i all
o danselfites

ELFLIES AND DRAGONFLIES \

hindwings of dragonflies are broader than
the forewings. At rest, damseltlies fold
their wings; dragonflics tend o hold
them outstretched. Damseltlies usually
sit and wait for suitable prev, whereas
dragonflies hunt prev in the air.

Males of both groups can curl their
abdomen to transfer sperm from a genital
opening on the ninth abdominal segment
to a storage organ in the second or third.
When mating, males may remove sperm
from past matings. Eggs are laid in warter
and on aquatic plants. Metamorphosis
is incomplete. T'he aquatic nymphs are
predacious and have a hinged labium
that can be shot forward to scize prey.

Family CALOPTERYGIDA I"'“ oriERBcles. 150

BROAD-WINGED DAMSELFLIES

I'hese relatively large damselflies have wings that kY

NYMPHS have a
\
stoall head and
three prominent,
Maplike will

filiments.

single female, and she may enter the warer complerely

Jang, slendder, metalli
o vreen-fue allomen

mierle feas cleaspers
o hrarled fenierle
Auring mating o

o long, delicate,
very spiny fegs

CALOPTERYN VIRGO, or the

Beautiful Demuoselle, has

metalhic coloring, The male
{seen heredis green-blue with
dark wings; the green females
have pale vellow-brown wings.

A
-

Wingspan 2_31/in (5—8cm)

l Nymphal feeding habits *
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F S L000

Order (yONATA

NARROW-WINGED
DAMSELFLIES

Many of these slender
damsclthes are pale blue with dark

markings. They rest horizontally
with their re

» thoracie segments angled backuward,
ax o all dmselflies

o [etitle fiis
sreentsh coloring

wely marrow wings
tolded above the body, Males are usually

maore hliL:|lI|_\ colored than the females, s paif

5 df
1o e foldvd bk
alang oy

cenish,

which tend to be gravish o
® LIFE CYCLE The fer
mowater while the male is sull grasping her by

¢ lavs her epes
the neck. Using her egg-laving apparatus, she
nukes shits in the stems of aguate planes and
inserts small batches of eges. The nvmphs climb
onto vegetanion as they hunt for food.

* OCCURRENCE Worldwide, espectally in

temperate regions. bn ponds, bogs, streams, and

\} X

even brackish water.
o fony
alelammen

MNYMPHS e COENAGRION PUELLA, or the
slender, with Common Blue Damselfly, is
three narrow olten found by stagnant water,

el filaments., I'he grecnish female is seen here,
Wingspan Y=1%in (2 -4.5¢cm) | Nymphal feeding habits *
Order ODONATA [ Family LESTIDAE 1 No. of species 160

STALK-WINGED prervstign is black
. - “ sl ot three tines
I ):‘\ J\]SI‘.] ,!‘ ] .I |‘,S '. longer thaw s wiedth

Also known as spread-winged -

wiedle, Neit

o feaid

damselMies, these sturdy inscers are

often brighe blue and green with a 3 .
metallic sheen, Fach wing has a

narrow, stalklike base and o dark, - -
rect

iular prerostigma on the

front edge. Avrest, they adopt a
vertcal pose with the head up and
wings held oue, Males have distunctive,
forceps-shaped clas

» wengs ot
M rron”,

: statlbdile beases
s at the end of the abdomen,

o LIFE CYCLE Females lay cees i small batches iside
the acnal parts of aquatic plants. Nymphs can be found

clinging to vegetanon i sull warter,
® OCCURRENCE Worldwide. In swampn

or fm_

vy places and pools, lakes, or streams LESTES SPONSA. or the

Fmerald Damselfly, has
adark green, merallic
lookimg body, Tt s found

with slow-flowing water,

NYMPHS are elin
shape and light
dark brown in color,

i Furope and central
and southern Asi

Wingspan

14=3in (3-7 Nymphal feeding habits ’t
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T e =
Order ODONATA ]I.nnll'. PSELDOSTIGMATTDAL No. of species 20

GIANT DAMSELFLIES

Also called helicopter damselflies, these have very long
abdomens. In addition o having a prerostigma on the front
edpe of the wing, like other damseltlies, @ marking excends over
several wing cells and mav differ on the fore- and hindwings.

o LIFE CYCLE Females nse therr long abdomen to by

& [erasiienG
s — usually one per egg-laving site — in tree holes or

in water collected in the leaves ol epiphytic plants
In some species, males cuard the ¢ laving sites.,
o ODCOCURRENCE Central and South
Amenca. In tropical forest

® REMARK In the folklore of then

mative Lind, these msects are thoughe

to be spinits of the dead. _—

7/

. the wing e
sy ba it
I ‘J.. et

<

P

wrveenlar dark baned

ey aermsy winy e

NYMPHS

are shore and
evlimdncal, with
WEGALOPREPUS COERPIATUS has the slender tegs. 'They
In
all of irs family, it plucks web-building
spiders from their webs and cats them,

st wingspan of the Odonata, Like Ul IEINe insect

Larvae and small

crastaceans

i 3 = B
Wingspan 21, 6 %in (6-17cm); abdomen to 5%in (14em)

[PJ\I[I[)'I.I| feeding habits ‘

Order OyPONATA Family AESHNIDAE | MNo. of species 420

sy of heard

ielelle Plerustignia e

DARNERS

Also called hawkers, this
family includes some of

the biggest, most powerful

dragontlies. They have large
eves and are often darkly
colored, with blue or green
markings, "The wings have a
long prerostign.

e LIFE CYCLE Females lay

sl numbers of cpgs i oshies

o hind
farpe tnner lobes
cut i dead or hve vegetanon

® OCCUHRRENCE Worldwide.

By sull water and swampy

TETRACANTHAGYNA
PEAGIAEA 15 a very large
darner from Borneo. "Ulas
is the largest dragontly
species in existence today

NYMPPHS are
afrong, w ith
Large eves and

| arcas: along paths and evhndneal

hedgerows: and 10 towns, hodics

|
I“"”“’-"""”‘ 2%=5%in (6-14cm), most 24 =3%in (6.5-9¢m) ‘N'-'“'I”"" feeding habits "
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Order (pONATA

BIDDIES

These large dragontlies
are brownish or black
with vellow markings.,

P

",

The CVES ol h cach other
ar a single point. Most
members of this family
have a long abdomen.
e LIFE CYCLE
Females lav the
the bottom of fast-Nowing
streams and i

egps at

ers. ‘The nymphs live
buned in the mud or gravel, with juste the head
and front legs exposed o seize Passi

pres.

Nymphs may ke up to five vears to mature, and
many species live for only
* OCCURRENCE Nortl
oLt

few weeks as adulrs,

or woodland streams; sometimes over
open ground near pools.

NYMPHS are quite
elongate and strongly
buile, with a broad head
and conspicuous eyes,

an (8=12¢m)

Wingspan 31, _

4

["*'”"“’ CORDULEGASTRIDAE

eves meet af o
single point e

n Hemsphere, Along

this species
heas dlistintice
golden rings
an aldamen

LM) of species 30

long, thin e
l.fl(r rasfigmia

o preatly elongated
abelomen

CORDULEGASTER BOLTONIT 15
widespread i upland parts of
Furope. Its distunctive golden
abdominal markings give rise
s common name — the
Gold-ringed Dragonfly,

Al feeding habits *

Order OPONATA

GREEN-EYED SKIM
Often quite hairy, many of these
skimmers are dark brown o

TERS

—

black in color or have a green,

red, or blue metalhic luster, The
abdomen can be cither long and
evlindrical or flat in shape. The
eves touch each other and

have a notceable indentation

on the rear margin,

* LIFE CYCLE After mating, the
female skimmer thes above the water and
dips her abdomen down to release a few epges

into the water. Just one female can lay more
than 2,000 eggs. The nvmphs usoally develop
i bodies of stagnant water, such as marshes
and peat bogs, and hunt for
prey along the borrom.

* OCCURRENCE
Worldwide. Commuon around
gnant wiate
found near sereams.,

Lsomenmes

Family CoppLiDal

hereey thorax e

| No. of species 400

]

® yellow mards
at base of wings

® wietallic-green
abdomen

NYMPHS are
usually at with
long legs, and
can be stout or
l|||i|'1.‘ clongated,

CORDELIA AENEA, found
across Furope, is commonly
called the Downy Emerald
because of s hairy body

and green abdomen.

Wing

2in (2-5¢m)

Nymphal feeding habits ,"
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Order OPONATA Family ¢;ompriinal -[ No. of species 5()

CLUB-TAILED DRAGONFLIES Skt

i llr CONMUnon name ||1'Iht‘-t‘ rui;!tl\ \‘l) |.II_L'_L' [ WETR
dragontlies reters to the unusually shaped abdomen

of the males — and often of the females. The
.ilulnrm'.ln 15 swollen —

just in front ol s

apex, giving it the ¥
appearance of a club. :
Club-tailed dragonfhies

have widely separated eves,

and most species are e =¥

brightly colored

differing combinations
of black, vellow, or green.,
o LIE CYCLE Manng

cration,

takes place among ve

o yollowesh thoray

are Taid in shallow warer, with the female lashing
writh dark marking

the surface with the end of the abdomen in order to
release the cpps. The nymphs are bottom-hving,
crawling and burrowing to carch their prey.

o OCCURRENCE Warldwide, Tn ponds,

lukes, rivers, and streams.

GOMPHES

sacelling just » VELGATISSIVES, also

NYMPHS may be JOrE AP called the Furopean Club
slender or squat, with uF "'lr,'"'{"”"’ o taled Dragontly, is found
(18 ()
stout legs and shorr, 4 ;’:.-‘i:’ 7 il in northern and central
flattened antennae parts of Furope
Wingspan 2V—4Yin (6-12cm) ‘ Nymphal feeding habits ‘
Order (yONATA JF';muly LIBELLULIDAE 1 Mo, of species 1,300

COMMON SKIMMERS dark i palestripeeiher g

Ditses o o stdle af thorax

I 'hese skimmers are also called =

o

darters due o their unpredicrable

flight pattern. Many species are stout
hodied, and they are often extremely
colorful, The wings may have dark, — ~

irregular marki
o LIFE CYCLE Females usually
hover over water and dip or strike ther

fLN

distinet &
erostigma

abdomen below the surface w release "
velliir marks at

il stele of alelomen
bottom. The nvmphs hunt for prevoan in bt sexes

s, which tall onto plants or to the

[IIL' C

w redaticely deoad,

mud and debris or on plants. ; :
flaat celoclusmien

* OCCURRENCI
Worldwide. In vanous

mele fas pale Mue o
alidumen (female’s
5 brotenish velfoo)

habitats, including forests LIBELLUIA DEPRESSA is 2

NYMPHS are often European species whose adules
sepuat and shghely Iy i June and Julv. s nvmphs
flar in shape. take up o three vears to mature

and mountainous arcas,
near slow-lowing streams,

|\I|I'Il|'1, .illll h”L:".

Wingspan v, _34in (2-9.5¢m) Tanphnl feeding habits *
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STONEFLIES

\T‘ HE 15 FAMILIES AND 2,000 species

stoneflies form the  order
]|LL'(J|‘IIL‘I:I. The body of a stonefly s
typically soft, relatively Mat, and slender.,
T'he elongate abdomen ends in a pair of
tails (cerer), while the legs are sturdy.
Although stoneflies have two pairs of
wings, they are not strong fliers and are
never found very far from water, I'he
mouthparts are cither underdeveloped
or absent. In many species, the adules
are shore-lived and do not feed ac all.

In the courting rituals of these inscers,
the males of many species attract
females by drumming the underside of
the abdomen against the ground or by

usually brown or black,
tatls and antennae may be as long as the body.
e Lk CYCLE
winter to mate and Ly eges i water,
* OCCURRENCE Northern
Hemisphere, By streams and lakes.

dark colored

NYMPHS are
vellow to hrown,
with short hars
and long antennae,

Length v _1in (0.5

2.5¢cm)

Order prgcorTEra

ROLLED-WINGED STONEF]

At rest, the wings of these slender, usually dark
brown stoneflies are either folded down or
rolled around the sides of the body
the name. "The cercr are very short,
® LIFE CYCLE Adults often
cmerge very carly in the vear

to mate and Ly epes in water,

® OCCURRENCE Mainly
Northern Hemisphere, Often by
small streams, springs, or lakes.

hence

Order Pl LCOPTERA Family ¢ apnnnarg

SMALL WINTER STONEFLIES
T'he maje ity of these relatively slender stoneflies are
The abdominal

\dules emerge during

long abdominal taili o
in ateludts aned nymphs

JF""“" LEUCTRIDAL

AES

NYMPHS are
slender and
vellowish in
lil]l'l.

the males
— that is, they send
courtship  sounds  back  and  forth
between them. After mating on plant
matter or on the ground, the females lay
cgg masses in water. Metamorphosis is
incomplete. Most aquatic nymphs have
gill-tufts and two terminal abdominal
filaments. “T'he nvmphs pass through
more than 30 molts before they finally
cmerge as adules.

Stoncftlies oceur all over the world but
are_most common in cool, temperate
regions. However, there are five stonefly
familics chat are found only in the
Southern Hemisphere.

trembling. In most species,
and females “duet”

No. of species 250

® long anteanr

o slender. duark
colired Meely

CAPNIA BIFRONS
1S 0 SpPecies in
which the male,
\ shown here,
, o wings,

has

‘ Nymphal feeding habits )

No. of species

200

downaeard- »
frovitting
heaed

slender leps »

LECCTRA SPECIES have dull

colorng. At rest, their wings arce
rolled aghtly around the body,

Length o v (.61 3cm), most under “in (lem)

Nymphal feeding habits fr"."l ];
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Order prEcorTERA Family Ny paon RIDAE No. of species ) |

SPRING STONEFLIES ransparent g N

G

/

CHredd

Cern an

Sometimes called brown stoneflies becanse s .

of thewr vvpical colorimg, most species i this
Family are stont-bodied. Many have mottled
wing patterns and extremely short cerci.

® LIFE CYCLE Most species

cmerge as adales, mare, and lav ¢

1 water ill[lll

gosprng and summer,

acteristically

T'he nvmphs are che

dull brown in color, with spines and » Hhis species

Heas e slimm,
ddard by

body hairs, They mostly feed on
derntus and algac, although some

:"“ “_"‘_"""l s ]"."f"" NAYMIHES NEMOURN CAMBRICA is 4 shim-hodicd
OCCURRENCE Northern wing pads are stonetly, quite common throughour Furope
Hemisphere. By lakes, springs, not parallel to Pypical of its family, it has brownish
and Fast-1Towing streams. the Doy coloration and s tound near streams
Length 1/, _szin (0.6-1.5cm) ‘ Nymphal feeding habits l;
Order PLECOITERA Family PERLIDAL ‘ No. of species 400)

long antennae »

Al T VAT g A C3
COMMON STONEFLIES

Yellow or brown in veneral colormg, these stoneflies
have minnte remains of the nvmphal gill-tufis on the
underside of the thorax, near the bases of the legs,

o LIFE CYCLE Females Lav a ball of sticky cpes in the

water. The nvmphs ke several vears o reach adulthood

and mav be sigmificant predators in some habiars,
* OCCURRENCE Worldwide, except Australia,

O vey

SLALION NCAT runnimng wiater,
® REMARK [ nlike most stonetlics, some species

rish e

i this Bomaly are very olerant of warm conditions, calurtig

NAYMPHS have branched
gills on the thorax as well
as on the abdomen
dstinetice
“dlanble-ladlder™
e frttern o
flat Doy ® fareiings

» 2 ® [ong et
¥y \?
. !
- wief, serefes ey

NEOPERIA CLYMENE \ | & wide hinelesings DINOCRAS CEPHALOTES 15 2
15 common in North Amercan | | Furopean species whise nymphs
streams, Other members ol \ oty mole more than 30 tmes and
the genus favor broad nivers, take up o five vears o oatore

Length 1 %in (1-4.8cm), most under lin (2.5¢m) Nymphal feeding habits \*
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Family PERLODIDAK Mo. of species 250 J

PREDATORY STONEFLIES

Species in this family range from pale vellow o dark brown

Order prpcorTERA

velfowe-red central o
ol ; y !
I'hey have a square pronotum and long abdominal wals. stripe on head

o LIFE CYCLE Eggs are generally laid in streams and pronatum
O stones to

m spring. Fully grown nvmphs crawl ¢
emerge as adults in late spring or carly summer. The
rely feed, and most die

adules are active duning the day,
soon after laving their eggs. The nvmphs are lar
predacious, although they mav cat plant matter or rotting
material when very young,
* OCCURRENCE Northern Hemisphere.
In and around medinm- o large-sized,

Draanish e
cly coloration

Stony bottomed streams. multisegmented
vl e

NYMPHS are wixy HYDROPERIA CROSEY s a Noreh

looking, with hight Amencan species, The sexes of

and dark patterning this species exchange messages

and long legs. via spectal dromming sounds,

Length 2in (0.8=5¢m), most under lin (2.5¢cm) lNylnphal feeding habits 't

Order Py RO TERA Family prpg RONARCYIDAE

[Nu. of species |p

NAYMPHS can be
large and many have
distuncove Literal
expansions on the
thorax and abdomen.

A ’ e 5
GIANT STONEFLIES

']‘hc adules of this family have broad, ]u".l\\_ bodies.
I'hetr coloration is either grav or brown. Guant stone-

flies are active mostly after dark.

o LiFE CYCLE Dark, rounded eggs are Lad i water.,
The nymphs take up o three years to develop and use
their mandibles to shred aguatice plants and detritus.

relaticely farge
a e

Adults emerge in summer and do not feed,
e OCCURRENCE Northern Hemisphere.
In streams and rivers,

o REMARK Pteronarovs californica is -
the well-known “salmonflyv™ (newly ) wings folded »
emerged adules are salmon-pink), ,-" ::’:’::{r"””’”"""'
used by anglers to carch [
Lrout in western /" o WINGS
MNorth Amernica. b \ VY i iotrion FOLIED

|

area of hindwing & W
s me cross Ceins

PTERONARCELIA
BADIN 15 o widespread
SPCCICs 1 Wesien parts
of North America.

® irtl

WINGS OPEN

Length 115 2%in (3.5—6.5¢cm) |J Nymphal feeding habits ‘.'.,-.' ‘g

= —t




ROCK CRAWILLILRS » 59

T ‘ HE ORDER GRYLLOBLATTODEA

| consists of a single family, with
25 species. These small and wingless
imsccts were  first discovered in the
Canadian Rockies in 1906, and were
initially considered to be a primitive
family belonging to the order Orthoprera
(sce pp.60-63).

Rock crawlers have slender cerer at the
end of theiwr abdomen. "The small head
bears threadlike antennae with 22 to 40
seegments and simple, biting, forward-
tacing mandibles. Lves may be small or
totally absent. Early stages look rather
like immature earwigs, and the females
have a short ovipositor.

Order (GRrYLLOBLATTODEA

ROCK CRAWLERS

I'hese insects are pale brown, vellow
brown, or gray. The body has a covening
of short haurs, which may be dense or
sparse, depending on species.

® LIFE CYCLE Mating may last up

to Four hours, and the female may not

ROCK CRAWILERS |

Family (G RYLLOBLATTIDAL

Rock crawlers are found i castern Asia
and  North America. Most  species
belong to the genus Grylloblatta, which
is native to western United States and
Canada. "'he members of this genus are
adapred to mountainous conditions and
low temperatures and are commonly
found in rotting wood or moving over
rocks, snow, and ice after dark — hence
the common name, ice bugs.

Rock crawlers are good davtime and
nocturnal hunters, catng live, recently
dead, windblown, or torpid prey items.,
They may also cat moss and plant
matter, especially when they are voung.
Metamorphosis is incomplete.

]Ncs_ of species g

o [flat head

S

abdomen liahter in

o codnr af sides

wcerall pale velloa
o coloration

by

Length 1%in (1.2=3¢cm)

lay her eggs for several months, When she o, L (\‘\‘T,’:j' _0 2
does, she lavs them i rotten wood, moss, rock b g i p ey
crevices, and soil. Nyvmphal development may . -..-"."::::‘:‘; o \
take more than five vears, and there may be % e _ Y
Anlenndr aUIposHar (st 4 |
as many as nine nvmphal stages, little shorter thaw cerei
* OCCURRENCE Cooler parts of the Northern
Hemusphere. In subalpine deciduous forests, AGRY LLOBIATTA
mountainous arcas, and limestone caves., CAMPODEIFORMIS, or the
Northern Rock Crawler, 15
found at lngh alomudes in
North Amenca and Canada,
near glaciers and on rocks
and damp seree slopes,
® seclangular prowotin
o fuilfrs
o foraard-faciny manedifles
& ANen i
(ERYLEOBEATTA SPECIES dre
found under stones and on open
pround in autumn and spring,
They spend the short summers
undergronnd or i crevices,
— 1

l Feeding habits ’t l;




r

6O & INSECTTS

CRICKETS AND GRASSHOPPERS

ﬁw HLE 28 FANILIES AND 20,000 species
of erickets, grasshoppers, and their
relatives form the order Orthoprera.
They have chewing mouthparts and
hindlegs that are adapred for jumping,
Most species have toughened forewings
to protect the larger hindwings.

T'hese mscets are found in a range of
terrestrial habitats, Singing 15 common,
usually by males to attract mates, and

Order Oy rHOP TERA

LLEAF-ROLLING CRICKETS

'rue to their name, many of these erickets roll

Family CRYLLACRIDIDAF

metamorphosis is incomplete. There are
two suborders: Ensitera and Caclifera.
The Ensifera, wtypical of tropical and
subtropical regions, comprise crickers and
karydids (the selection here runs from
Grvllacrididae to “lertigoniidac). The
Caclifera, dominant in temperate arcas,
comprise grasshoppers and locusts (the
selection of families runs from Acrididac
to letrigidace).

rNo. of species 600

leaves o a kind of nest in which they hide during
the dav. 'The antennace are long and threadhke. In
females, the ovipositor is long — often longer than
and has a shight upward curve.
o LK CYCLE Eggs are lad on bark, vegeraton,

the rest of the body

and somenmes on the ground,

® OCCURRENCE Mainly tropical regions,
I trees: sometimes on lower vegeranon or on
the ground.

4 L~ s

f

this sprecies o
Hers relatroely
fong weings

Tong, curced o
arfosifon

HYALOGRYLIACRES
SUBDEBRIEIS s found
in northern and

very long antennie o
southern parts of

Australia,
ARTERIGE e Oy .
then three times the
lenth of the body
Len@th 1_2vin (2-6cm)

® 1his species
has short
ArTHEs

o ihort

et
' |
] f
i f/
| sharp o |
il
R \pies

strong &
hinelleys

GRYLIACRIS SPECTES
hunt for small inseces
after dark and will also
cat freshly dead prey

-T-l'-eedung !\.‘II\F*. l_y




CRICKETS AND GRASSHOPPERS = 61

‘ Order ORIHOPTERA Family ¢iryiiinal of species 4 (()()

TRUE CRICKETS

I'hese inscers are slightly flac in shape, with rounded

heads, and long, threadhke antennae. When present,
the wings are folded Mar over the body. Most are

vartous shades of brown or black, Males sing maung
it the bases of the forewings, In

songs using ridg

most females, the ovipositor 1s conspreaons and
cither evlindncal or needlelike,

o LIFE CYCLE Eges are Lid i damp soil,
singly or i masses. The carmivorons species
known as tree enckers Ly then

cpes i small groups inside

plant ussue, There are up

to 12 nvmphal siages.
® (0T RRENCE
Worldwide, In woods,
meadows, scruby, and
grasslind, Most species
are ground-hving,

* REMARK Some
species are renowned
for therr songs, and m
COTEHN COountrics are

kepr in cages, as pets

(eRYLLD'S BIMACELATA, h . Braciy ko res Seecies mclude
the Two-spotted Cncket, some damaging pests, which can
15 commaon i Afnca artack the seedhngs of valuable crops
sonthern Forope, and Asia such as rei il cotton

‘ Length A S e ‘ Feeding habits ‘ {

| Order ORTHOPTERA Family ¢Gry Lo TaLrinal . of species )

+

I

MOLE CRICKETS
I'hiese brownish, burrowing crickers — which

are covered with shore, velvery hanrs and have

\||HI1_ lyroad front |1."_'\ .Ill.l|\[\‘1i for 1|i' ging
look remarkably like mimiature moles. Thes
are stont with short, leathery forewings

o LLIEFE CYCLE NMating takes place on the

surface, and egges are Lad i underground

chambers, There are about ten nvmphal

stages, and the nyvmphs stay undergronnd,

cating plant roots and stems and small prey.
* (O)COCURRENCE Worldwide, T burrows

up o S (20cm) long m damp sand or sol

near streams, ponds, or lakes, ek
* REMARK Males produce songs by rubbing

their torewinges together. Therr burrows nun

GRYLLOTALPA GRYLLOTALPA, commaonly
known as the Furopean Mole Cncket, can be

have flared tunnels thar amphify and carry 1 pest of grasses, vepetables, and other erops
the song to the surface It is a protected species in the United Kingdom
| Length 1, 1 Yin (2=4.5¢m) Feeding habits ‘
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Order ORTHOPTERA Family R EAPHIDOPHORIDAE No. of species 5)()

CAVE CRICKETS

Many of these hump-backed, squat, wingless erickets have very long
hindlegs and extremely long antennae, which are waved backward
and forward in the dark to sense the environment and approaching,
predators. They are drably colored, usually brown or gray. Some
highly cave-adapted species have reduced eves and soft bodies.

e LIFE CYCLE Eggs are laid in the substrate of the cave,

and the nymphs search for food as soon as they harch.

Nymphs of some species cat plant life at cave entrances.

* OCCURRIE
Uy in warmer regions, In o~
caves and other humid z
locations, under

CE Widespread,

t‘\}PL‘

stones and logs.

distinctive

\-\\_ humped bk

sfatif l‘..
,/ hind .
o feaniiey
>y ‘X
long hinellegs k
adapted for I‘.
Jumping

DIESTRAMMENA

—e very long
anlennae for
f-l"r'.'r'dw_-,_'
predators

r + ) 23 Tl e A& h
KING CRICKETS
Some members of this family are known as stone or %
JL‘IlI"i'.Il(_'II'I l'll('k('!\ Or wetas. \lll\l are I'.”]:i.', l'lHI!lI\'\',
wingless insects, with a large head and re

iively short
antennae. The legs are stout, and the tibiae have rows
ol strong spines that are used for digging. Most

species are very dark brown or black. Adules Sl
cmerge from therr underground burrows
only after darkness falls.

e LIFE CYCLE Eggs are Laid in

soil. King crickets may have nine

or ten nymphal stages

* OCCURRENCE Warm tropical and temperate

are absent or controlled.

MARMORATA has very long PHOLEOGRYLLUS GEERTST 15
- hindlegs with thick femora species that is native to northern
o and distinctve morthing, Afnica and pares of southemn
Length 1/ —3.8cm) Feeding habits * g
Order ORIHOPTERA Family §p g NOPELMATIDAE No. of species 4()
e e _ﬂ.\ > S

-

| ) | I | ""n g oo rows of ..G.;z,r-
e S 4 i \
regions, Inroteen wood and underground. ; ) tibial spimes
/ /
] \
y short J
DEINACRIDA RUGOSA, probably y\ o La—w hindlegs much
once common across New Zealand, 4 agger than other
now survives only onslands where - . o pairs
introduced animals, such as mice, yi \ ovipositor "

3

Length

k(3.8 Bem) Feeding habits * g




Length

CRICKETS AND GRASSHOPPERS = 65

Order O ppor e rA

Family -

PE T TIGONTDAL

No. of species £ 0001

4 L &l r Al I|
KATYDIDS CSAHROPHYLLIN RUGOSA, | |
Also called bush erickets or long-horned from Ir mimies the
appearance of bark and s very
difficult ro see when at rese,

grasshoppers, karyvdids are named after a species
whaose song sounds like the phrase “Kary did.”
Most are large brown or green inseets with wings
that slope over the sides of their bodies, Many
species mimic leaves, bark, or ichen, and some
: . . % also known as the Bog Bush

Tash bright hindwing colors to startle predators, ; A \
ol II'I'.( NOLE \I- le k fids st Cricker, hves in damp meadows

" A B M B M .! © Ratvdids sig o attract and is \\uit‘\]

nettes, Il\ln_l_'_ o I|[l"§|||l|'\l'|ll}lt‘l SvVsLem i

VMETRIOPEERN BRACHYPTERA,

il across Europe,
\

the hase of the forewings, Females Lay

L rows of eges in planes or soil, and there
may be five or six nvmphal stages.

® OCCURRENCE Worldwide, mamly
in tropical regions, On vegetation and i

forests, from ground level to the canopy

» adlults of this
pecies futie
st Wangs

. \

A\
A

\ i

\\I \
wmecen ontline of \ . ) F
WANES INCICUSES F \
resemblance ro leaces A
creany brvwn o
caltration to
sleneder, siokle-shaped | Dlened with hark
atiposttor for faving :
® cuus 1 plant fssie 1

VALEPTOPHYES PUNCEATISSIVA,

very ong, o : or the Speckled Bush Cricker,
maltiseemented \ ‘.. s commonly found i bushes,
et \ " trees, and grassland. The

i female has a large, sword-

like ovipositor,

duienacard
Jrenenfinig
mouthpurts o

SAOPNNTOPTERA
PHCTHFOLIA comes Trom
Brazil. Like many bush
crickers, it mimies dead
leaves and keeps very
still when predators ane
close ar hand.

L=3in (1.5=7.5cm), most 1%=2in (3.5-5¢m)

[Fuudmp, habits * I'P"II Ig




O o INSECTTS

Order ORTHOFTERA Family A ¢-rinioal No. of species 10,000

GRASSHOPPERS

\ ; et
111'\1 u|.|\'\||n|u|u‘| Spedies have \.||||1|||I].|'.1L'

AT g

coloring and patterning, although some have
bright “warni
chemcals, The ante

females, which are nearly alwavs Lirger than the s

coloration and produce noxious

: T T
ac are alwavs shore, The satelelle-shafredd
!J!’JJ.'U.I’H.U.' L ]

males, do not have a conspicuous ovipositor,
e L1l CYCLE Males sing durnng

the dav to attract females. Adfter manng,

e masses are lad in the ground, "The

ceps are protected by a foamy substance
that 1s secrered by the female.

* OCCURRENCE Worldwide,
espectally i warm arcas,

On the ground and s
among vegetation., e

* REMARK Many

erasshoppers are agricultoral peses, The

MOSE NOTOTINS |‘K"\] specics ||H LISTS

can form huge swarms that cause
/

widespread devastanon

: & strany hinddles
E o for pumping ¢ : 37N
SCHISTOCERCA GREGAREA, the Licding i
Mrican Desere Laocust, s one of the of
world's most destructive inseets, Vast
swarms can devour up to TOOIN tons Tarve, membranons ¢
of food m a day. himelarings
Length -3%in (1-=8em), most Y%—=1%in (1.5=3¢m) ‘ Feeding habits
Order ORTHOPTERA Family FUNAS TACIDAL No. of species 1,200

MO!

I'he head of these slim insects

[\I‘:\”[I()[)I)[':I{S Tarpe hinelfegs

wth stron

& spunes on fibice

15 long and serac an angle w the wings held at

thorax, Many are brightly colored, anistitd angle o

while some resemble leaves orn » short antenia
sticks, The hindlegs are thin and
elongate, with distincove spines on

the Tower halt of the tbe. At

rest, many species sicwith their kL
h‘l“l”i"__'_'\ \Lllii\l'l! out \illl'\\.l\\_ Y
® LIFE CYCLE Matmg mvolves
the male on top of the female. Eggs
are lmd i che ground orin denos,

e OCCURRENCE Southeast

Asta, Afnca, India, and Norch and
South Amernca, especially in tropical

‘o angwlar

Prosalin CHORGTYPUS GALLINACEDS
has the brown coloraton and
leathke appearance that
provides effecoive camouflage

and subtropical regions. Inoa variety
of habitats, imcluding woodlind, head
forests, and grasshind,

Length « 21 iin (1.5 =5.8¢cm) Feeding habits




CRICKETS AND GRASSHOPPERS * 65

Order ORTHOITERA

BUSH-HOPPERS

Also called bush-locusts, these inscets
may have camonflage colonng. MNany
species are brightly colored and defend
themselves by producing foamy, toxic
substances. "The body can be slender Inn
15 more often quite robust, with thoracic
bumps and blunt projections. Adules of
some species travel in small swarms,

o LirE CYycLe i

soil, i rottng wood, or wedged into bark

s are Ld inoor on

crevices, Uhe nvmphs of certamn bush

I]II]\L'IL'I Species are gr oS :II]d can

e sey L'l.ll |l|||\_"\.
® OCCURRENCE Trapical regions,
mainly Africa and Southeast Asia, In

a range of well-vepetared areas.

* REMARK Some species

ATC CTop pests,

<IPYRGOMORI'HA
SPECHES are
widespread in
Mrica, from the
Sahara to the
Transvaal. Some

ATE Serous pests

al crops

Length

-3in (1-8.5¢cm)

Order (YRTHOPTERA Family I rRiGIDAL

PYGMY LOCUSTS
_\|\=1 called '.'_]llllllll-|||i|,l|\|.'|n O Zronsc lon [T these
imsects have a distinetive pronotum that exrends

back over all of the abdomen, often tapenng to a
|\H||H. I‘I SOHne Nlll'l'll'\\ ||\l' FII‘III“'IIIII s L'fll.ll:'_i.'ll
and shaped to imirare leaves or stones

o LIFE CYCLE Females lay
."‘1['”“.' \I)L'l'll“\ II.I\ C Ilil Ty "l\l' ”\Illl'l'l.l] STAgCS.

¢ (OCCURRENCE Worldwide, mamly in warmer

51 il.l'lll!l \rill_

regions, On bare or sparsely covered ground in maoist,

wooded arcas and the edges of bogs and lakes.

Length 1,

Zin (0.6=1.8cm), most about “in (1.5cm)

Family Py RGOMORPHIDAE

T
Feeding habits

No. of species o)

thick, rod-dike antennr
are shorter than head and
o pronatim combined

stout thorax aith wart
o fmifes cand progections

PHYMATEDS VIREDEPES 15
a4 brightly colored species
found all over Africa,
When disturbed o
threatened, it rustles and
Lashes s colorful wings

. ['\ln of spacies 1.200

N\

TETRIN SURULATA
i swim
underwater and
is found in
At and
Europe o tupered
pronation
iy

IHARY S fie i
L al'ry

herce drab,
by

i

or gy aliloimen
iy ol

Feeding habits l;




OO = INSLECTTS

HERE ARE 3 FAMILIES and 2,500
species of stick and leaf inscets in

the order Phasmatodea, "T'he largest of

the three families s the Phasmatidae.
T'hese long, slow-moving, herbivorous
insccts are mostly nocrurnal. By day, they
protect themselves from predators with
their highly convineing stick- or leaflike
appearance. I disturbed, many stick

inscets remain motonless, holding their

|:1nlw PHASMATODEA

STICK INSECTS

\lso called w alking sucks, these night-
teedimg mscers are usually brown or preen
.|||l| |||.1l'|| \PIII\ OF Warty, I l.'ll'l-llk'\ are
frequently wingless and males are often
winged. The wings may be short, or short,
tough forewings nay protect much larger,
membranous, fan-shaped hindwings.

e LIFE CYCLE Egps are deposited from
the abdomen. They are knd i soil or stuck
to planes, The tny frse-stige nvimphs usually
rely on camoullage coloraton for protecoion,
® OCCURRENCE Mainly in tropical a

and some warm, fempente regions, Nimong

us

mattled brown »
coluration

» distintice
atitpasitor

STICK AND LEAF INSECTS

Family prassiarinag

vegetatnon or on the fohage of shrubs and trees.

* REMARK Defense tcties include using noises,
simells, postures, and coloration, or shedding legs i
seized by predators tnyvmphs” legs may grow back).

lees tightly along their body. Males tend
to be smaller than females. "The males
of many species are winged: females are
often wingless. Nost females  drop,
scatter, or tlick their cges from the end of
the abdomen. A few lay eges in soil or
elue them to plants. Some cgps are very
seedlike and atcract ants, who take them
to their nests, where thev are protecred.
Metamorphosis is incomplete,

No. of species 7 45

slewder frout fegs e

theviedlede
HRTCR N
o sitare head

curee af base of »
frant fev allows
1 to e held ar
stele of hevd

o hart prothoras

® long metathoray

o spined, ridped
fey

SOUIRENES

PHARNACIA SPECIES are extremely
slender and sockhike msecrs, They
haold their ]l"..'\\liﬂ'-l' to then body when
disturbed, A wingless female s shown
here, This genas s found i India,

Feeding habits




STICK AND LEAF INSECTS = 67

FURYOCANTIHA
CALCARAT mal

{shown hered have

ar hndlegs, These

which are used

s Papua

have a
strang refles thar can
tratpr o homan finge
Baorh sexes ar

wingless

YNVISOVORPH
BEPRESTOLHM S

CAnN TCLUrEInIre s
stontach contents
disconrage predators
Nales are carned
wonnd by the Lireer

femules (seen here)

Exruvraosova rriagvr v
or Macleay'’s Spectre, 1s one

¢ leaves and

reared an braml
ke popular pers in school
classrooms, he female (seen
hered Lavs abour o dozen epes
very day of her adule life and
uses her abdomen o thek them

tvard or two away

ANCHIALE MACTLATA
is 4 slender species from
PPapia New Gnnea, Trs
ey lorewings protedt

the Lrger hindwings

'he e s shown here




68 = INSLCTTS

Order PHASMATODEA Family PHYLLIIDAE No. of species ()

o, slightly hairy
antennae 1 males

LLEAF INSECT

Flar, expanded abdomens, extended leg sepments,

and brown or green coloranon all give these insecrs a
resemblance to living or dead leaves, When they are
at rest, their veined forewn E

farearings much
smaller 1 male
» than in femals

5
may cover therr transparent -

hindwings to complere
the illk:_[ll]‘-L'. made even
maore effective by surface

texturing, blotches of color,

and an ability to sway in the
breeze. The ante
and smooth i females, long
shightly hairy in males.

® LIFE CYCLE The scedlike cppes

are dropped on to the ground, where they
hatch, The voung nymphs feed nocturnally.
* OCCURRENCE Sevehelles, Southeast
Asia, Northern Queensland, and New
Guimea, In anv well-vegetated habirar,

are short

wd

& frinsfuatend
Hinelarings

<Puyeenm
BIOCTTLATA

is kept by some
people as a pet, Iois
ahidonten usually easy to rear,
resemble holes as long as itis kepr
1 fearces i owarm condinions.,

watrks vt @

hart antennar »

cvery small, » Drown
rannded camonflage
head » coldoration

aldamen of &
o heart-shaped leaf tnsect
pronatum

L= PHYLLIUM SPECIES
in general are well
known for their gentle,
side-to-side swaying
motion, imitatng the
way in which foli
rustles i a breeze.

veinlide o
miarkings

» fraf- or

raiglide Teaflibe ley
bind" expnistons of EXPANSIons o
AT EIER,

with small

af foreaings
Jooks fike
lecaf micletl
when wings
are folded

teeth

flat, leaflite

® ablomen

SIPHYLLIUM SCYTHE
Is common in Southeust
Asia, "This is the largest
genus in the family,
some of which are
brown-colored and
mimie dead leaves,

Wings o
chatter than
abdomen

Length {1;_44%in (3=11cm Feeding habits 9,4




FARWIGS = 649

\ EARWIGS

’l‘ HE ORDER DERMAPTERA s
| relacy L‘iy small. T s divided into

10 families, containing abour 1,900
species. Commonly known as carwigs,
these IL‘I:lEi\L‘I_\ flat inscers have shorr,
veinless forewings that protect the large,
fan-shaped hindwings, The abdomen is
mobile and telescopie, with a pair of
forcepslike appendages that are usually
straieht in females and curved in males.
\|L‘I.lll]l|f']1|ltn'~.i‘\ IS Ince llll|lll_'|L‘. I'emales
typically Tav their eges in soil, although
some parasitic species give birth to live
nvmphs. The females show a high degree
of maternal care, for example, licking
fungal spores off the cges and guarding

Family

\ Order Dy RMAPTERA

CARCINOPHORID EARWIGS

Most of these short-legged species lick hind
wings. and in some species, the short, toughened
forewings are also absent. Many species are dark
colored in shades of ||.||1\ l\l(a\\rl. |||.|1 i\_ ol I\_'\iuil\h
with paler vellow or red markings. The antennae
have fewer than 20 segments, and the abdominal
forceps, which are typically short, may not be
svimmetncal in males

o LIKE CYCLE Egps
are Lud i burrows or

in leat hieeer,

® OCCURRENCI
Worldwide, especially in
warmer regions. Inoa wide
range of habiats

* REMARK Some species of
carwigs are significant pests of

culovated flowers and fronts.,

CARCINOPHORA SPECIES are

found mostly i Souch Amernica,
with some in North Amenca and
the Far Fast
here has both fore

I'he species seen

and hindwimgs

Length

2in (0.7 =5cm)

CARCINOPHORIDAL

them from predators. 'This care continues
for ume after the cges hacch.
Females feed their nvmphs by bringing
food into the nest or by regurgitating part
of then Eventually, the
nvmphs have to disperse — as thev grow,
the mother starts to regard them
potential meal.

Farwigs molt up to five times. Apart
from increasing in size and gaining
antennal seements with cach molt, they
look similar to their parents.

some

own meals.

ds il

Earwigs like confined spaces. "Then
name may refer to the popular belief tha
they enter human cars (they rarely do),
or to the shape of their hindwings.

No. of species

ot

b
}

THIANOIARIS
COLOSSEN 15 the
largest known curw

I'he genus Tiranalabys
contuns four species,
which are native o

Nustrali

Feeding habits

[




70 = INSIEECTTS

Family

‘n..].-- DERMAPTERA FORIIC

- COMMON EARWI(

| hese rypically slender carwigs vary

I ppoarance but are vsually dark
brown or blackish brown, with paler legs
and threadhke antennae. The abdominal
forceps of the male earwigs are highly

curved, whereas those of the females

are relatvely strmght,

e LIEE CYCLE Females usually Ty
ceoes in sotl under rocks or bark. They
guard the eges against predators and

lick them clean to prevent any fungal
growth, Apart from plant mateer, the

dict mav include small carerpillars,

aphids, and other insects,

® (X RRENCE Worldwide. In leaf
hieeer and sonl, under bark, or in crevices.
L ]{I‘.\I \I('\ .l.]|L'\L' Mscors can |H' L'l'\[\

ol crops or garden plants.

VLLODAHELIA SPECIES
are found in India,
Malavsia, and vanous
parts of the Far Fast.

Length lin (1,2-2.5¢m)

Crrder

DERMAPTERA Family | At

STRIPED EARWIG

Also called long-hormed carwigs

due to therr long antennae, these

relavively robust insceers are reddish
-,

II SOane \lr('l s arc \\I[It'll"-'\

brown. They are usually wing

althou

Common species have dark soripes
on the pronotum and wing cases.

e LIFE CYCLE Female striped
carwigs lay thewr eggs in deep tunnels
that they have dug in sandy sail

| ® OCCURRENCE Worldwide,

manly i warmer regions, Around

coastal arcas, riverbanks, and
mudtlaes; in leal heer, sand,
and debris, or under stones,

* REMARK Some species can
discha

a foul-smelling houd
|l|nl|l|u'lf by abdominal

lands

FABIDURA RIPARIA 15 now
found pracocally worldwide
It lives on sandy beaches and
.1|0|I'_' shores and rnvers

| Length

1in (L.2=4cm)

Y

ULIDAE No. of species 450

reciil (ke

\
Antenne

herve 12-15

FORFICULA AMURICULARIA,
the Furopean Farwig, 1s now
very widespread and s a
well-known pest of flowers.

’ln-r-dlnr_ habits .t_,._y; ‘

RIDALE l No. of species

/

n
*,

antennae hace

Io

FERERTS 1
v fannily

P2
dark stripes vn z
. [0 TS \ b
\
\ lone »
\ ablominal
A farceps

= FORCIPULA SPECIES
number 300 total
Some live i wer sand
and sand fleas.

Feeding habits ‘\ (¥ g
i




MANTTIDS = 71

T H1 ORDER NANTODEA includes

8 families and 2,000 species. The
common name  Spraving mantis’ s
derived from the distinctive way in
which the frone legs are held up and
together, as it in praver.

Vartable in shape, mantids have
several clearly recognizable features: a
triangular head with large, forward-
facing eves, and an clongated prothorax
with the front pair of legs distinerively
modified for catching live prev. Mantids
are excellent hunters, 'T'he head is very
mobile = these are the onlv insects that
can turn their head o “look over their
shoulder.”™ "T'he forward-pointing eves

Family g xppistpal

Order A [ANTODEA

EMPUSIDS

I 'hese inseers are often large and slender

i shape. Most empusid species have highly
distinetive leaf- or lobelike expansions on the
ends of the femora and ar the sides of

the abdomen, The frone tbiae are distinetive
in having long spines that alternare with

two to four short ones, T'he head has a
lobelike n1||;_[ﬂ|\\lh. and the antennae

appear plumed i males,

e LIFE CYCLE Typical of mantids,

the epes are lnd inside an egg

H5C,

Jeaaflike

and the first nvmphs molt very .
soon after emerging., CXPANSINS
o lep

& (OCCURRENCE Afnca, pares
| of the Mediterranean region, and
Ast, On flowers, folige, and
other vegetation,

® REMARK As with all
mantids, the size and acuviey

of prev are carefully judged. leaflide o
I'rev capable of highung,
back are not attacked 1f
they are more than hall

the size of the manud.

EXPIARSINS oH
allominal
SELIE RS

EAPESA SPECIES are

in (4.5-%m)

MANTIDS

seement. /

rypical of ths fannly, with
their distinetly leaflike
expansions and markings,

oive true binocular vision and  allow
distances to be caleulated accurarely,
while the front legs can be used o
pounce and seize prey very quickly -
tvpically in less than a tenth of a second.
Mantids are mostly daviime  fliers,
cating a wide range of arthropods and
cven vertebrates such as frogs and
lizards, Many avoid attacks by bats with
the aid of a spectal ultrasonic car on the
underside of the thorax.
Metamorphosis is incomplete. "The
cees are laid inside a papery or foam-
like case, which is fixed to twigs or other
surfaces. The females of some species
euard this cgg case from predators.

an. of species 30

o deceed has trvegalarly
shaped, lobelibe armament

""-\ :

o slender
aAnlenie

o leaffike
pattern wf

WG TR

o Aull camvinfiige
caluring

Feeding habits _*




72 & INSLECTS

Order N [ANTODEA Family prysiENoronin,

FLOWER MANTIDS

Vivid coloration, including bright pinks and greens,
coupled with bodv ornamentaton, allows these
species to blend in perfectly with the flowers on
which they rest, awaiting the arrival of prey. Some
parts of the body, such as the legs, ofien have broad
extensions that resemble leaves, "The forewings m
have colored bands or spirals, or conspicuons, circular
miarks that look rather like eye-spots. In female flower
mantids, the wings are sometimes short,

® LIFE CYCLE Eggs are lid in a case, typically
attached o vegeration. Young nymphs tackle
small prey as soon as their caticle has hardened.
® OCCURRENCE In tropical regions all
around the world, excepr Australia, On

A wide variety of vegetation,

UREOBRROTER
SPECIES are tvpical
of the flower mantids
i appearance. Phey
are particnlarly
abundant in Tndia

wh across Southeast
a penerally,

o coluration bends
i wrth floaers

o distinctioe eve
spof wtarkings on
oINS

lirpe, »
faraard.
SrerBieng eyes

feaafltde CXfHINSINS .
ant fegs

Bright eve-spals with o
Dlerck mcrying

AE [ No. of species 5

® pointed
arnlel e ilatfiet
on fead

brvad, leafltbe
ENICHSIORS il

L)

/
sfrefs i @
forewings

»® furrdy
nniform
wcetill
colaration
cell-dex rfufrnf
friomt feps
b |
darker
® Wingtips

AHYMENOPUS CORONATES
ustally has camonflage
coloring that mimies the
Mowers on which they live,
Therr color vanes depending
on the surroundings in which a
nvmph develops - red, for
example, it a nymph spends
its carly life on ared bloom.

SIPSELDOCREROTRA
SPECIES have vividly
colored markings on their
wings, T'hese can be Mashed
as g warning when any
porential predators threaten.

Length i 34in (2-8cm)

Feeding habits *




MANTIHDS = 7.

]

\{\rﬂf:[ MANTODEA Jle»lw MANTIDAE an of species 1.400

COMMON PRAYING MANTIDS

3 - Jerwe eves
N Liny members of this family vary very littdle in s of prucide acute
y * SHAES o,
dppaannce, and maost have zrecn or brown coloration. Jrreteadiin . "'-.'"5”'
Uinlike families such as the flower mannds (see sty

opposite), the wings of common praving mantids are evpanded

seldom patterned, although they may have wing-spots,
e LIFE CYCLE The femal praving mantid s
famed for catmg the male after manng. However,
although mating can be dangerous for the smaller
males, they are cautious and are seldom caten by
ther partners in the wild, Anvthing from a few
are Laid. The ¢y
are surrounded by a papery or foamlike cgg case, ’
* OQCCURRENCE Worldwide, mainly in warmer “’;me:' *
i cE N

anion where there s wreen it
Dreen tinges

dozen to o couple of hundred ¢

regions, Onany Kind of vege
A good supply of prey,

CoHoERADODIS STALH and other
1]
capable of preving on vertebrates
such as salamanders and frogs,

- SpPeCices this gonns are

alternte fong o
anel short spiues
alt front tiia

o feaflids
OIS ol
fervaring

Hel bt
fatvaring

- ‘Ifif el i
expended at sides

Frrvarn
et flage
celuration

o furve duarker
arver on fnelactngs
angs resemile &
dlened feeries
DERGPIATYS DESTCCATA has

brown wings that make 0 a highly
convineimng mumie of dead leaves
when ar rese. I disturbed, these
manoids hold up parted frone legs i
a threar display that reveals bright
spots on the mside of the legs.

hindlicings o
Drvctdder than
fesrvintngs

i
Length v _ 6in (2-15¢m) Feeding habits *




74 = INSECTTS

COCKROACHES

'l" HEE ORDER BEATTODEAN contains
6 families and 4,000 species.
T'hese leathery insects usually have an
oval, flat shape that lets them squeceze
through tight spaces. The head is often
covered by a shiceldlike
T'here are generally two pairs of wings.
The forewings are usually tough and
cover laree, membranous hindwings.,
Most cockroaches live in tropical
regions, Less than one percent of them
are pests, adapred to human habitats,
thriving in warm, unsanitary conditions,
and often carrving, discase. Cockroaches
mostly cat dead or decaving organic
matter, including bird and bat guano.

I\I'lll]llllllll.

I'heir main defense against predators is
that  they highlv  sensitive  to
vibration and can run fast, but some also
spray or ooze toxic chemicals,

IFemale cockroaches produce sexual
pheromones to which males respond,
and males mayv produce aphrodisiac
secretions o encourage the female.
Mating occurs back to back, and sperm
is transferred ina packet. "The females
lav up to 40 cggs, which are surrounded
l:_\ A lnll_gh case that may be L||‘:1|1|1L‘li.
stuck to the ground, or carried around,
partly projecting from the end of the
cockroach’s abdomen. NMetamorphosis
in these inseets is incomplere,

arce

Order 1 AT TODEA Family BLABERIDAL No. of species 1.000

warared

g fead

[LLIVE-BEARING COCKROACHES
Il‘ht'at' |.||!'_t' insccts often have \\t'||-||L‘H'|n|,iL‘li. [LI|1.‘
hrown wings with dark markings. In many species of large
live-bearing cockroach, however, the females are wingless
and burrow under wood and stones.

o LIFE CYCLE In some species, courtship rituals
imvolve the production of sounds, Males of Nauphoeta
cinerea, Tor example, make sounds by rabbing a ndged pan
of the forewing against the hind corners of the pronotum
Most species reproduce by producing eges that develop

inside an gy I'he egp case s Tully extended from

HET

the end of the female’s abdomen, rotated by 90 degrees, PYCNOSCELES SURINAMENSIS i

and then drawn back into the body to be brooded. a widespread tropical pese, It lives

® OCCURRENCE Tropical

regions. Inoa range of

underground and s often found in
caves, in bar droppings

habitars mcluding
ranforests and caves
* REMARK Some
species are rearcd as

laboratory animals,

fecathery &

allomen

» male vombar

GROMPHADORITINA

| PORTENTOSA males use their
Large thoracie humps to fight
cach other, Also known as
the Madagascan Hissing tough prothorax
Cockroach, it startles predators
by squeezing air out of s
sparacles o create a loud hiss, shart, thick legs o

Length =24

in (2.5-6cm), rarely up to 3%in (9.5cem)

Feeding habits w // ‘



COCKROACHES = 75

Order B ATTODEA lFa“‘”Y BLATTIDAE No. of species gy

COMMON COCKROACHES

Most species in this family are brown, red-brown, or black- head pointed
brown, with varied markings. They are highly active, can downward ¢
run very fast, and fly in hot conditions. They usually hide . il
during the day, coming out to feed after dark. Some species legs »

produce repellent chemicals that can cause skin rashes and
temporary blindness. Theyv eat a range of organic matter and
food scraps, regurgitating already digested food and leaving
behind their feces and a characteristic unpleasant smell.

¢ LIFE CYCLE Males mav have special glands on their
back, which secrete chemicals that lure a mate into a
suitable position for copulation. Females can produce
up to 50 egg cases, each containing 12-14 eggs.

The egg cases may be deposited on, buried

in, or stuck to a variety of surfaces.

¢ OCCURRENCE Mostly in tropical and
subtropical regions. Pest species are found around
ports, warchouses, sewers, and garbage dumps.

<INEOSTYLOPYGA
RHOMBIFOLIA, the
Harlequin Cockroach,
produces a sharp-
smelling chemical
(amyl acerare), which
it uses to defend ieself
against predators. A BLATTA ORIENTALIS, known
as the Oriental Cockroach, is a
common domestic pest. Like
many species, it has spread
bevond its native region by
o distinitice Dlaok: traveling on ships.

and-cream patterns

o profruding egg
oase

rtongh, leathery

1 4 /
|
cervi & L . long, sensitive
- & anfennae
protruding egg case
held wntil suiteqble
hiding place fox it
is found «

PERIPIANETA AMERICANA,
the American Cockroach,

is often used in laboratories
because it is easy to culture.
Originally from Af i
is now found worldwide.

e long hindlegs

Length 3, _1%in (2-4.5¢cm) Feeding habits ¢




76 =« INSECTS

Order BLATTODEA [ Family BLATTELLIDAE

No. of species | 750

BLATTELLIDS

Many of these insects are pale brown but a few are olive-
green. Darker brown markings are common, ty

* LIFE CYCLE Adults and nymphs are
scavengers. Females can be very
fertile, breeding five to six tim
vear and producing abourt 40 eggs
each time. In many species, eggs
are carried in a case protruding
from the abdomen, which is
dropped to the ground just
before they hatch.

* OCCURRENCE
Worldwide, especially

in warmer areas. In
woodland litter, debris, o
garbage dumps, and

dings.

o shiny body
N surface

~e N Wings

e pale side
ArEing

L LOBOPTERA DECIPIENS is
a wingless species, found in
Europe. It lives in leaf litter |
and under stones and bark.

the wings and pronotum. They often appear shiny. Both  fong, threadlite
sexes usually have fully developed wings. o antennae

dark marks on /
\  pronotum e [
— |

/ ;
& brownish
coloration

ABLATTELLA
GERMANICA, the
German Cockroach,
is 4 common pest of
houses, kitchens, and
stores. Females can
produce thousands of
eggs in a lifetime.

males aned femeales
[ully winged

MEGALOBILATTA
LONGIPENNIS, from Peru,
Ecuador, and Panama, is the
largest winged cockroach in
the world. Its wingspan can
measure up to 8in (20cm).

Length 5, _4in (0.8-10cm), most under %in (2cm) Feeding habits (7

Order B ATTODEA | Family CRYPTOCERCIDAE

No. of species 4

WOOD ROACHES

T'he wood roaches are the most primitive cockroaches
and belong to a single genus: Cryptocercus, They are quite
elongate and are shiny dark brown to black.

¢ LIFE CYCLE Wood roaches live in small family groups
comprising two adults and up to 20 nymphs. They tunnel
through dead wood = sticking their eggs to the roof of the
wooden chambers — and use special symbiotic protozoans in
their gut to break down the wood cellulose into sugars. Each
time nymphs molt, they ear some of the group’s droppings,
thus reinfecting themselves with the protozoans.

¢ OCCURRENCE North America and China. In dead
wood in a variety of habitats.

» head tucked under
pronatum

Wood Roach,
probably
Cncompasses
several
separate
specics.

® short, spiny legs

Length s _1%in (2—3cm) Feeding habits /ﬁy




WEB-SPINNERS » 77

WEB-SPINNERS

RELATIVELY SMALL GROUP, the

order Embioptera contains just 8
familics and 300 species. Web-spinners
are gregarious  msects whose  common
name 1s denved |ItHII1 llIL'i! abihey o
make expansive silk tunnels inosoil, in
licter, and under bark. "T'hese are used for
plrm‘rliun :|::li|1\l |H(‘t|:|.|<l|‘\.
\dules

and voung of all species have a swollen
tarsal seement on their front legs, which

Web-spinners” legs are short.

EMBIOPTERA

CLOTHODIDS

T'he members of this family are typically long
and evlindrical in shape, with short legs. They
have simple biting mouthpares, The front legs
of both adult and voung clothodids have

swollen tarsal segments that contm many silk

I'he

35 segments

vlands small, and the antennace
| have 10

o LIFE CYCLE Males do not feed but use

their mandibles to hold onto females duning

CVes are

matimg, There s o grear deal of marernal care

es with silk and birs

I'he female covers her e
Mier the ¢
may teed her voung prechewed o wl

® ODCCURRENCE Worldwide, in tropical

i \Illl]l--ln- il regions, Inoa wide vanery of

of detntus. es hareh, the female

habitats, from rainforest to desert

mn (0.5=2cm)

T
| Order EaIBIONTERA Fay

EMBIIDS

I'hese colonv-living web-spinners are usually
| quite stout. Males have two pairs ol wings that
|1||\

allows them to move backward in the colony’s

bend forward, as s typical of the order

palleries. When flving, a substance 1s pumped
| into a special wing vein o stffen cach wing,
e LIFE CYCLE Eggs arc

wallenes

land in silk-hined
I'he female guards the eggs and
voung until they disperse

® OCCURRENCE South Amernca and Afnica
In various habitats, in bark, tree holes, and

cracks, and under stones and rocks

Length 2 2em)

ain (0.5

COLOTTHODITNAL

A BITEAL

contains silk elands. The silk is ¢jecred
through the many brstlelike structures
found on the underside of the segments.,
\s the insect moves its front feet against
asurlace. a silk sheet gradually forms.

Females are wingless, while the males
typically have two pairs of narrow WINgs.
T'he females and nymphs remain within
the colony, but adule males fly oft to find
mates in other colonies. Metamorphosis
in this order is incomplete.

CLorHoDA URICHI, scen here inside s
web, 15 a native of Trinidad and s either

communal or solitary, Both tvpes live in the same
silk nest as their nymphs, but communal females

produce mor vy thun solitary females

1 habits !;

FMBHD SPECIES have very similar v
characteristics to members of the famaly

Clothodidae (see above)

Feeding habits ';




78 e INSILCI'S

1 | HIE 7 FAMILIES AND 2750 species

[in the order Isoptera are never
found than
south of the Equator. A typical termite is
pale, soft, and wingless, with chewing o
biting mandibles and short antennae, but
the different within a
have varving features, "T'he reproductives,

more 50 degrees north or

Castes t'[]ill]]\

mcluding kines and queens, have mwo
pairs of long wings, short cerci, and round

[SOMTERA """”"

HARVESTER TERMITES
T'hese termites have eves, and their
mandibles have Lirge, distinet teeth on the

mner surfaces, They are eream or light to

| dark brown i color, The pronotum is
saddle-shaped, extending down ar the sides

| e LIFE CYCLE Eggs are laid in the colony's
nest, which may be up o 2000 (Gm) under the
round. Workers forage above ground for grass
or small bits of wood to feed the voune
® OCCURRENCE Africa and Asia
of dry i, Inosonl,

® REMARK These termites can be pests of

open pasture

In regions

'hey mav eat the food of larger

herbivores = both wild animals and domestic

cattle — and encourage soil erosion

ength
Length i (A4=1em) = soldiers and workers only
Order

ISOFIERA

| SUBTERRANEAN
TERMITES

I'he pronotum of all castes is rounded ar the
back and may, in some species, appear almost
heart-shaped. Soldiers have no eves
Cioloration s cream or highe to dark brown

® LIFE CYCLE Eges are laid in the

| colomes, which are found either in soil or in
damp wood that touches the gronnd

* OCCURRENCE Worldwide, in warm
regions. In vanous habitats, in soil and wood
* REMARK Some species are nmber pests
One North Amernican species is such a serious
pest that there are special building regulations
to help prevent the damage iccan cause

o (2=8mm) - soldiers and workers only

HODOTERMITTDAL

[""' W RIINOTERMITIDAIL

TERMITES

or oval heads, "T'he sterile soldiers have
proportionately larger heads than the
workers. often

|".\L"» IL'(|II\'t‘l1

are 01
absent. Metamorphosis is incomplete,
dermites live in mud nests or vast

underground mazes with huge ventilation
chimnevs above ground. Most eat dead o
rotting wood — this is the onlv order in
which all families digest cellulose — and

many attack crops or wooden buildings.,

HODOTERMES SPECLES ar widespread in African

suvannas and alway

v make underground neses
During the day, they
the

can be seen runnming along

o, collecting prass ol twips

and pieces

Feeding habits

RETICULITERMES LUCIFUGES mukes its nest
under the ground, inside damp wood. These pale
solt-bodied termoces, with distinetive antennae

are found throughour southern Europe

Feeding habits |

g )




TERMITES = 79

‘Ur':"' LSO ERA FAMIY T TERMUTIDAN

HIGHER TERMITES

This highly variable family of pale cream o dark brown
termites comprises almost three-quarters of all termites,
Workers and soldiers have no eves, and soldiers often
have Targe, biting mandibles or a snouthke head from
which sticky porsons are ¢jecred

e LIFE CYCLE Eges are laid in nestes that vary from
statll stractores inorees and sotl mounds to vast

underground mazes. Some queens are enormons and

ney i\"“llll L& \L'\(_'I.ll ||]‘l||"\.||'|l| LS S | ||.|\
& OCCURRENCE Worldwide, i tropical and
stbtropical arcas. In varied habitaes, in trees or soil

® REMARK Many higher termites are pests.

his faonily has a more complex, ngid caste

svstem than “[ll\'l. .'lll\\ i | rermites

TRINERVITERMES GEMINATES, or the Snonted
Harvester Termite, has soldiers that can produoce a
repellent secretion from a gland in their head. "has

15 used against their main enemies — ants

[ Leng
il'”‘-”' i (0.4 =1.4cm) = soldiers and workers only
|

| Order 1opTERA Family ' gan1opsinal

TRUE DAMP WOOD TERMITES
T'hese termites, pale to dark
brown in color, are also called
rotten wood termires, The
ar pronotum s much
narrower than the head.

* LIFE CYCLE Egps arc
L i nests i decaving

wood — usually wood that s

m contact with the ground.
® (CCURRENCE Warm
regions of North and South
\Nimer Arica, Asia, and
Nustralia, Mamly i rotng trees or fallen logs
* REMARK A few species are pests of

structural timbers, especially those burned i

|]I\' !'!l'|l|'li|. S |I s |l'|l'!'|’.IL'II |‘|'I\"1

srigth I 1
‘I.I = in (3=6mm) = soldiers and workers only

WACKROTERMES SPECIES can attack cocoq
UL or
veur, reproductin

emerge from colomes i their thousands

Feeding habits

No. of species 1.950)

At certain times

adules hike this one

Ay

| No. of species 7()

1

ZOOTERMOPSIN ANGUSTICOLLES, the Pacif
omp Wood Termire, is nanve to Noreh Amernca,

where it can hecome a troublesome pest of damp

vmber found above the ground

Feeding habits .r'fl,.r'
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S0 e INSECTS

lT ’ HEE ORDER ZORAPTERA consists

of a single family divided o
29 species. Discovered in the carly
twentieth century, these small, delicare,
termitelike insects are light straw o
dark brown or blackish in color. "T'he
adults of most species come In two
forms. One form has no eves or ocelli,
and is pale and wingless like the
nyvmphs. T'he other form has eves and
three ocelli, dark coloration, and two
pairs of wings with minimal venation,
The winged forms are responsible for
dispersal to new  locations when the
habitat becomes unsuitable for some
reason. When a new site is found, the

Order yoRrarTERA

ll-m!llly ZOROTYII

ANGEL INSECTS

l |Ii“-l' i'll\L'('l\ are ]‘.I1|.' ,lllli W Illglt'\\. or lI.IlJ\‘.'l ar

sexial behavior, and the males of some species g
females manng gifts in the form of secretions ro
glands in their heads. In other species, the males
fight for mates, kicking cach aother with then
hindlegs. Success in mating seems to

imerease with age and not simply with

size. Fgps are laid where these insects

live, in places such as roting wood
or leal lioer,

* OCCURRENCE Worldwide

in tropical and warm temperate s
regions, except Australia, In
rotting wood, sawdust piles,
and Teaf hicter, and under
tree bark,

® REMARK All the

t\l'l‘ wn ‘\IT\'('H"\ are
contained i the single
senus, Zorofvpis.

shert, vtte
segented cercl

Length v _iin (2-3mm)

ANGEL INSECTS

1he body has an oval abdomen, and the distietly trangular
head carries a pair of antennac with nine beadlike segments.
e LIFE CYCLE Both nymphs and adules cat fungal threads and
small arthropods, especially nires. There may be

wings are shed. Both wingless and

winged angel  inscets have  short
abdominal cerei and  unspecialized,

downward-pointing mouthparts, which
resemble those seen in cerickets and
grasshoppers (sce pp.60-65). T'he tarsi
are divided into two segments.

Mertamorphosis is incomplete, and the
nvmphs vary in appearance depending
on whether or not they have wings as
adults. Native to North and South
America, Africa, and parts of castern
Asia, these insects live gregariously
under the bark of rotting trees and in
wood dust and damp leaf” licter. Some
are associated with termite colonics.

No. ol species

IAK 29

w winged.

antentiae hate

quite complex prvipio
¢ SEIIENT

ive the
m

tricengilar head »

w short, fuirly
stont legs

ZOROTYPUS HUBBARDI 15 pale to dark brown
m real life = this is a shide-mounted specimen
that has been stined red. Nanve to castern and
southern US, this species s found in sawduse
and rotting logs and under dead bark.

lﬁ.‘(flflng habits * ‘..LL ]




BARKILICT AND BOOKILIC « 51

BARKLICE AND BOOKLICE

C OMMONLY KNOWN as barklice

and bookhice, the order Psocoprera
contains 35 families and 3,000 species.
Drab and soft-bodied, these common
insects are often overlooked. The large
head has o bulbous forchead, bulging
eves. and long, threadlike antennace. 'The
thorax appears humped when seen from
the side, and there are usually two pairs
of membranous wings, held rooflike over

Order pgOCOrTERA

Family CaRcILITDAE

the body when folded. A few species
bear hive voung, but most lay cggs.
Metamorphosis is incomplete, and there
are usually five nvmphal stages.

T'hese inseers are found ina range of
terrestrial habitats, from tree
canopics, where they cat algae, lichens,
molds, and fungal spores. Some  cat
pollen and plant tissues. Many species
are solitary but some can be gregarious,

soil o

‘.NU. of species 33()

CAECILIIDS

Most cacciliids are brown, vellow, or green in
color and cither fully winged or short-winged
very few are wingless. The wings may have
markings, and the frone edge of the forewings
and wing veins are covered i short hairs,

o LIFE CYCLE Typically, a bateh of 12-16
cpes s laid on leaves, Where there s more
than one generation cach vear, the antumn
Ll cpes fall with the leaves on o the leal
liteer and hatch out in spring.

e OCCERRENCE Worldwide, Tnoa range

of habitats. Commonly in the foliage of
deciduous trees and in low-growing vegeration
and grasses. A few are found among leal huer.

Prveent centratdl (3)
o stripe ot bead N\

velfoin
o Dy

cerns of forvicings edlued
with ved-broan o
[

CAECHIUS FEAVIDES s abundant on the leaves
of many deciduous trees. This species is native o
Furope, mcluding the Bracsh Isles.

Length 1, _%.in (1.5-4mm)

Feeding habits ;f H',d\

ECTOPSOCIDS

Order psOCOMTERA | Family 12 ropsoCIDAE No. of species |5()

antentie hite
dark brown

13 segments o

These pale brown species may have dark brown bands on
their abdomen. The head is covered with hairs, They
have Brly small eves and 13-segmented antennae

that are quite long in males but shorter in females.

o LLIEE CYCLE Females liv hatches of eges on the

veins of dead or withering leaves and cover them with

sillke threads produced by special glands, In good

\'nndi[i:m‘- Bl |1n~|11l;l||h‘. l|1\l.'.1\L'-1.IL‘L' COVITONMENE W tlll
ample food — populations can become very lirge. The
adultlike nyvmphs are hairy and feed on fungal threads,
rotting mateer, algae, and somenmes on pollen.

o OCCURRENCE Wordwide, In various habitats.,
Among the dry leaves of varous deciduons tree
species or i leal litter. Some species ocenr
greenhouses orin honses,

Length 1. _%in (1.5-3.5mm)

| Feeding habits lg

o Jody
“ 2
. 2 g
i -
& rectangnlar / o petle fegs
Jerastigma

*

A
ECrorsoct’s BRIGGST s o uropean
species, found on deciduons trees,
Most members of this species have
fully developed wings, althongh short-
winged forms oceor occasionally,




"2 e INSLEOTTS

Order psocorTERA

amily |1 pOSCELIDAE

No. of species

I'hese inseets have ar bodies and
distietively swollen femora on their
hindlegs. Most liposcelid booklice
have no wings, although winged
forms do oceur, 'The head has a pair
ol short antennae and small eves.

® LIFE CYCLE The female lice
lay their egges in places such as
leatlitter, crevices in tree bark, and
birds" nests, Their nvmphs look
much like small adulis although they
have shorter antennace.

e OCCURRENCE Worldwide. In
dry leal hoeer, under bark, and in
nests. Some are found inside
buitldings and food stores,

* REMARK Some species can be
pests. Several species in the genus
Liposcelis will thriive in damp
condinons and can atvack stored four,

cercals, books, and papers. They
have also been known o do

considerable damage to muscum
collections of plants and inscets.

LLIPOSCELID BOOKLICE

150
sleteler, mwlts
segmented suneall shart swallen hind
. anlennae » feps » femora

Il flat,
vellowish

broaen body

LIPOSCELIS TERRICOLIS is o very widely

distnibuted species of bookhee, Teis found
i leal hoeer and inoa variery of stored, dry
produce, where it

n become a II(‘\l.

Length 1o, iiin (0.5-1,5mm)

]

Feeding habits ;g £ 15 3

Order psocOrTERA ’r"”‘“‘"

COMMON BARKLICE

NMost common barklice have dull
brown, gray, or blackish coloration,
and many species have pale
markings, The wings are hairless
and may also be motded with spots
and irregular parches.

e LIFE CYCLE The females

lay their eges singly or in groups,
usually inside crevices in tree bark.,
The hife evele of a typical barklouse
may take a hiede over two months;
there are usually several generations
i a vear. Most species feed on
fungi, pollen, algae, and hehen.

* OCCURRENCE Waorldwide. On
the bark, branches, and twigs of a
wide vanery of trees and shrubs,
.t'i.Hll'Il' HI‘ t]ll.' IS Common \IlL‘l'i('.‘i

i this order belong wo this Gonily,
and enormons populations can
be found on certain trees,

Length v in (1-6mm)

PSOCIDAE | No. of spacies. 50

wings held, rooflite,
acer body o

Deown
moftling

shiny, humped
» Mhoray

& duenward- @)

PSOCOCERASTIS GIBBOSA 15 native 1o

Furope and pares of Asia. 1o is found onoa
number of tree species and is the largest
member of its genus in the Brinsh Isles,

Jrinirng
e tiedibles

Feeding habits g @ irr_,.'-'-'u“

\




PARASITIC LLICT = 83

PARASIT

IC LLICE

T‘ HHE 25 FAMILIES and 6,000 species
_— |in the order Phehiraptera are
commonly called parasine lice. These
flattenced-looking inscers are wingless
cetoparasites, living permanently on the
bodies of birds and mammals without
Killing them. "T'he mouthparts are used
for biting skin, feather, or fur but in the
sucking lice they are used exclusively
for feeding on blood. "T'he legs are short

and are often modified for clinging onto
cither fur or feathers. NMetamorphosis is
incomplete in this order.

Different lice are linked with specitic
hosts, such as the species with distinetive
mouthparts that arc found only on
warthogs and African clephants. Many
lice are also restricted to certain areas of
the body. so more than one species can
inhabit a host at the same time.

Order PHTHIRAPTERA Family A[ENOPONIDAE

No. of species 650

Dvted Bevied

BIRD LICE

These lice have oval abdomens and short, stout legs.
T'he large, roughly rrangular head has biting mandibles.
e LIFE CYCLE Fggs are glued singly to feathers.
The majority of species feed on feather fragments,
bt some also take blood and skin secrenions,

e OCCURRENCE Worldwide, On a variery of birds,
* REMARK Some species, such as Mewopon allinae
(the Shaft Louse), can be senous ponlory pests,

WENACANTHUN
NTRAMINEES, the
Chicken Body Louse,
is i widespread
species. Infestanon
can lead o feather-
loss and mfection.

» fae ol
on vitch ey
{ y

)
R

Length 1. _vin (1-6mm), most under Y:in (4mm)

Feeding habits ‘ {f}-

family prpicrLinak

Order PryrHIRAPTERA

MNo. of species 2

HUMAN LICE

T'hese lice are small, pale, and elongate, with shore,
strongly clawed legs tor gripping onto their hosts. The
small head bears distinenvely dark eves. The human
louse, Pedicnlus humanus, also occurs on some monkeys,
It has two subspecies: £ dumanus subsp. corporis (the
Body Louse) and £ humanns subsp. capatis (the Head
Louse). The other species in the fanily, 2 schaeffi, 1s
found exclusively on apes.

o LIFE CYCLE The Body Louse hives
and lavs eges in the fibers of clothing,
whereas the Hlead Louse hives entirely

in hair and glues its egpes (nies) to hair,

* OCCURRENCE Worldwide.

On humans, apes, and monkeys,

* REMARK Outhreaks of head hee are
common among voung children. Resistance
to nsectcidal shampoos s developing and
regular washing and fine combing s often
just as effective. Up anol World War 1L many more
soldiers died of louse-borne epidemic typhus and
relapsing fever than were ever Killed i battle.

Day poreed »
with blovd

Moo meal o
sl
h{ln.r.f-r_:;'ﬁ

haely wall

narrow head »
strang, curced eps o

Prorctns
HUMANES CAPITIS,
like all human hee,
has mouthpares
spectlly adapred
for sucking blood.
prear-shaped, o
Hattened body

PEDICULUS HUMANIS CORPORIS,
the Body Louse, hves in people’s
clothmg and can transmit the
orgamsm that causes tvphus,

]

Length i1, _win (1.5-3.5mm)

Feeding habits ‘




S84 = INSEECTS

Order PHUHTRAIFTERA Family PUHIRIDAFE No. of spe

PUBIC LICE

I'hese pale to translucent hice have o small head

asquat, flar body and a head tha s
very much narrower than the thorax -l o abends
The miaddle and hindlegs are

especially stour and have strong
- ""’Hnn’a’

claws for gripping onto hair shafts,
Loy

The tamily consists of the Human
Pubie Louse, Pthiras pubis,

and the Gorlla Pulae Louse,
Pthirus poritlae,

o LI CYCLE After mating,

the female uses o strong,

. ¥ ADLir
waterprool glue o stck her

cees singly to pubie hairs, Both \
& steang, ciceltle oy

hs s E ce -
nvmphs and adults feed on the i oA st Ao

host's blood, leaving bluish
murks on the skin.

® OCCURRENCE Wherever
their hosts live, The Human
Louse 1s found worldwide.

¢ REMARK Contrary 1o

popudar behefl, these very slow-moving lice

Ny

Proires poses, che Homan Pulne Louse,
may be found i armpirs and beards as well
ster to new hosts as the groin. Although unpleasant, it is no

only durnng intimate contact. known to transoit discase.,

l!lllll![ il]ll1|l lIl.lII||<l

Length 1 s ini(1.5-2

nm}

Order PECTTIRAIT T R A Family TRICHODEC DAL | No. of species 350)

MAMMAL CHEWING LICE

(IL'H('!'.I”\ P.IlL' I!Ill\\ll m ('lil‘!l. [lll'\(_'
hee have la
CONSPIConsS, short antennae and

senele ol
Dacly A an each ley 0 AN
wniiler this

s, seuare heads with

dhstncnve dibles. The legs are

shorr, cach wath a single trsal claw,

tes have blunt-ended abdomens,
hly
pointed. The name comes from the fact

e

\\Ilill.' [:Iil'ﬂ' !II. III.lIl"\ Aare ‘-II

that these lice live on mammals such as
horses, cattle, sheep, goars, dogs, and cars,
as well as nondomesocated species,

e LIFE CYCLE E

fleece of hosts, This s also where the nymphs

soare lad on the hairs or

live, cating niny pieces of skin, hair, sebaceons frne by @ |
s Hhairs |

o it y :

Hl'l“d,"f i.lt Illi!!‘-l. ..I|1.d. .\Ulm tmes, Dblowod. Larve. broad &

® OCCURRENCE Worldwide, On ther heael

mamimalian hoses,

* REMARK I

e Daog Louse carnies

tapeworms, Infestanions affect animals DAMALINIA ORIS is 4 small Touse found on
health because they “P“"I more tme sheep all over the world, A badly infected
erooming than feeding. sheep may carry over 750,000 hee,

Length 1/, 3mm) i)
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BUGS

| "[‘ HE ORDER HEMIPTERA consists  hoppers and relatives (Aphrophoridac to
. of 134 families and 82,000 species. Membracidae): and aphids and relatives
Bugs range from minute,  wingless  (Alevrodidae to Psyllidac),
inscets to giant water bugs that can carch Only the true bugs include predacions
fish and frogs. They are found in all and blood-sucking species; the others
terrestrial habitats, in freshwater, and  are herbivorous. All bugs have piercing,
cven on the surface of southern oceans.  sucking mouthpares in the form ol a
Modern classification recognizes four  long rostrum made up of slender seylers
suborders: the Coleorrhyneha (just one  sheathed by the labium. Many bugs that
familv): the Hereroprera (true bugs) the  suck plant sap are serious crop pests.
\uchenorthyneha (plant-, leaf=, and trece- Metamorphosis is incomplete. ggs
hoppers, lantern bugs, and cicadas); and  are laid in and on vegeration and soil,
the Sternorrhyncha (Gumping plane lice, and under bark. There are typically
whiteflies, aphids, and scale inscets). about five nymphal stages. Some bugs
T'he selection below is divided into true produce  live  voung, and  others
bugs (Acanthosomatidac o Tingidac);  reproduce wichout the need for males.

"'“'"' FLEMIPTERA """""‘ ACAN THOSOMATIDAIL No. of spacies 55 |

ACANTHOSOMATID BUGS

I "These bugs are similar to their close relations, the

shield-hacked bugs (see p.94) They are usnally

green, brown, or gray, although some are brghtly

colored. "The head is small, and the body s oval or

tapers behimd the wide pronotum

o LIIF1E COYCLE Fgges are lad on host shrubs and

trees. Nvmphs and adules suck sap from these plants.

& (CCURRENCE Worldwide, especially in warm Jrale tipy to
i of

rcgEions In varnous

habitats such as \\ P
| Q /

host plants are found \ ".

o REMARK Some females 8 \:E: p |

puard the egges unul they

farax a

woods, meadows, ane

scrubland, wherever thew

hateh, Small nymphs may
shelter under ther
maother's hody when

||Il'l!.|lli|H

threaten

NETASMOSTHETES
A i INTERSTINCTUS, the
witfer'n i 3
o i Furopean Birch Shicld Bug,
af ctfhlomey
favors mixed woodland and

also Feeds on hagel and aspen

SBEASMECHA GRISEA
s called the Parent Bug

becanse of s advanced
marernal behavior, Tt
feeds on barch folge

Length lin (0.5=2.4cm) Feeding habits {
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Order HEMIPTERA Family ALYDIDAE No. of species 300

BROAD-HEADED BUGS four antennal

& Sepends

T'hese slender, drably colored bugs look similar to
sequash bugs (sce p.88), but their heads are broades

and almost as long as the pronotum. Many species are ant
like and are found in association with Aants, .I|1hull!:,|| other

species resemble wasps, Broad-headed bugs have well-

developed seent glands, which can produce even stronger
odors than those emitted by stink bugs (see p.92). o Droad head
* LIFE CYCLE E

land in sorl and leaf liceer., i

Some nvmphs have been curce in fousth
found in ants” nests antenal segment e
* OCCURRENCE B
Worldwide. On grasses femur

and leguminons plants.
* REMARK Some
species are pests of

nee and miller,

® dral coloration

A HYALYMENUS SPECIES have
nymphs that look and move
much like ants, The adults feed
on carnon or bird droppings,

spunes an hind femur
Ry spectes

VEYDUS CALCARATUS 15 the only
slender. elongate & species of broad-headed bug to oceur in
Py the Brivish Isles, Tois also widespread
i the Northern Hemisphere, Ts host
plants belong o the pea fanily

' ¥e=lin (1-2.60m) |ll.-:.-{1|n|.1 habits g ] w

long legs »

Order HnIrTERA l'-“""” ANTHOCORIDAE |Nrr of species 5¢y)

\

three-segmented o,

/ fowrseemented
. dHicR N

FLOWER BUG
Also known as minute pirate bugs, species in rostrum

at bodies that can

this family have relatively f]

o posted head
be elongate or oval. Most flower bugs have fully P g

—
. T
dev L'|l||lL‘\| wings, but the wings are short in some
& st
Anthocors
fegs harce dard

foreaing patihes

species. The antennae have four sepments,
* LIFE CYCLE E;

on the undersides of leaves or leal stalks, They

are laid inosmall groups

shiny prowotum &

may also be lad i stems, bark, or debns,

* OCCURRENCE Worldwide. Under bark \

and m flowers, vegetton, leal hiceer, and fungi, I.\Hm; ORIS SPECIES lav ¢

Some Tive m ammal nests and burrows. leaves infested with prey such as aphids,
® REMARK T'hese bugs are used o control Luthocorss baugs are attracted to odors given
aphads, thrps, scale insects, moths, and mites, ofl by then p.u-\_ .

Length

Ye=Yiuin (2=5mm)

seding habits ‘_flo




BLICS o 87

‘u..h-r HEMIFIERA Family A RADIDAL No. of species | g(()

“ARADUS BETUIAE 15 2

Furopean species, typreally

BARK BUGS

a [fung |

fuercing

Also known as flat bugs, these insects found underneath the
bark of birch trees

have a flat, oval shape and many are
ess. Phey alwavs have black o

dark to reddish brown camoutf]

coloring, and the upper surface of
the body 1s very rough or has short
projections or l||l|||,l]i'\.

e LIFE CYCLE Eggs are Llad i a

small mass under bark or in leal huer,

\ few species care for therr voung,
and the male may share this role.
o OCCURRENCE Worldwide. Most

under bark, especially of decayving

TARADUS ATERRIMES adulrs

trees; among plant debris and e nvmphs are often found

leal hitver on the forest floor; together under the bark of a

among certamn fungr. el course ri varety of deciduous trees
Length 1 _14in (0.3<1.3cm) |I|~r~||l|u|| habits |
ml
Order LA TERA Family 131,08 TOMATIDAL ‘ No. of species |5() |

GIANT WATER BUGS
.'\l\lln'.[!lt'll electnie hight !‘“.'-'-" due to
their attraction o lights after dark,

this family contans the largest bugs,
I'hey are oval, flat, and streamlined with
L'lll.!l!'l&_'d front legs that are maodified as
prey-capturing pincers. The flac middle

and hindlegs are usually fringed with

hairs to aid swimming. The antennac

are small and concealed.
o LLIFE CYCLE Males can attract
mates by using their bodies to send

WAVES ACTONS lllt' witer s \llli‘.h =

IFemales mav glue the cges to

the male’s back or to vegetation.
In back-brooding species, male

siant water bugs care for the

s and keep them most,
o OCCURRENCE Worldwide,
especially in subrropical and
tropical regrons, In slow-moving

Shre

15, pools, and ponds

* REMARK Nvmphs and adules
are highly predacious, even catching
frogs, fish, and small birds.

LETHOCERUS GRANDIES 15 one

of the gant water bug species that

it and caten by humans in
certain parts of Southeast Asi

Are Cung

Length fin (1.5=10c¢m) ‘ Feeding habits ‘
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Order

HEMIPTERA Family Civicinar

flettened,
atial shape »

BED BUGS

I'hese far, oval, wingless bugs are usually

o /i

|t'lil||‘||'| or |'|‘I\\|I. \‘\ \\L'” s ]NIIII.I! S NNy
species use other mammals and birds as hosts.
o LirE CYCLeE |

m the adules” resting place. Each of the five

s are lad in crevices

nymphal stages needs a huge meal of blood,

.I.Ill' ||I.l' L \‘.'l‘.' \p,l!l» tWo o en IIIIIII[lI\_
* OCCURRENCE Worldwide, On hosts, in

nests and caves, and in crevices in buildings,

in (3-6bmm)

l Length [ Feeding habits

I

Order

FLEMITERA Family COREIDAE

DIACToR SPECIES and
related genern with leaflike
expansions are called leaf:
foored bugs

gy

SQUASH BUGS
I'he name of this family is
derived from the Fact tha

SOINC SPCCics usce Nl[ll,l\h

plants as hoses, These bugs sialt heard
are mamly dull brown, Some relatice fo
are bright red, vellow, or
green. A few are metallic, species are thowsht fo
e LIFE CYCLE | & distract predators

laid on host plants, There |

| are five nymphal stages, |
St

leaflike expansions
ant hinellegs of some

and from hatching to
adulthood can take as
lictle as three weeks,
* OCCURRENCE
Worldwide, especially

i warmer regions, On

a range of plants. Some

SPCCICS A Ccrop pests,
Length

10 (0.7

x vading 8
4.2cm), most under Yin (2em) l Feeding habits

J“HM HEMIPTERA Family CORIXIDAE

JOALLTCORINA Wi 1A

WATER BOATMEN
II‘lI("\(' sSwimiming h”'..'l\ rest |||ll|i'| |F'|L'

water surface or cling o plants, Usually
dark red- or vellow-brown, their short

frone legs form a food scoop; the slim o large,
middle legs grip plants; and the oarlike
hand pair are used for swimming,.

* LIFE CYCLE These attract mates

by rubbing body parts together. 1

e

hinelleps

s are
elued o submerged objects and plants.
* OCCURRENCE Worldwide. In

pools, ponds, lakes, and slow streames,

Length 1,

“an (0.3-1.5¢m) eding habits

Mo

® franaltii

15 probably predacious

dark

adapled
SAEIIHIINE -

MNo. of species 00)

funetional, scile
de wing remmants  CIMEN
LECTULARIE'S
15 the best
known species,
long associared
with humins

It feeds art
might and finds
hosts partely by
rtheir
body heat

SCNsH

¢

MNo. of species » 000

THASUS ACUTANGULUS has
very strong hindlegs, used in
male-to-male combart,

anfennie hace a

four segments

2

5 550

No. of specie:

STONT
el in
some areas 15 found in peary
upland pools

\n

forr

LCORINA PUNCIATA is adapred
for swimming, ke its relatives,
bue will also v readily,

die
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Order HEMIFTERA Family GELASTOCORIDAE No. of species o)

FOAD BUGS
Al members of this family can Jump onto ther trvad head

prev. and many have a bumpy or warny
appearance. Oval and broad in shape, with

& front e
useed to seize
,-““ L

Maelutine eves in »

vamonflise .

bulging, toadlike eves, their camonflage ol
coloring blends in with mud, sand, or shingle. v
e LIFE CYCLE Eggs are laid in plant debris Y ERTHRA

CRANIMCOLLEN 15

or wet soil. The nvmphs have good sight.
L ! a rvpcal toad bug

* OCCURRENCE Worldwide, especially i the

. in appearance. his
Southern Hemisphe

e By ponds and sereams: in common zenus is the

o sleneler

rotten wood and leal hoeer: and under stones. Largest in the famils, himellegs

Length v, _%in (0.7-1.4cm)

Feeding habits *

Order [qparrERA Family GERRIDAE

POND-SKATERS fomg, widdely

Also known as water-striders, these very fast- AN ’ spacedd middl
. . P . anted finelless

MOvVIng, often \\I.II_L'_Ii."\‘-. |v||u-\ .n.r. .n|.||‘lml tiy '-’}J--' Hrf"’mr"-' . Serleinee Py o

living on the surfuce of water. "The body s roiTiIon » ittt

cirk brown ar black and thicklyv covered with
velvery, water-repelling hairs, Long middle

and hindlegs spread che bug’s weight evenly

over the water surface.
® LIFE CYCLE “Ripple communication™
is used to atcract mates. 1

o omasses are Lad
on submerged planes or Moating objects or

:I;;”‘L—‘.Il 1o |‘|'l_“! _\[,:-\”h' I GrERRES SPECHES arce widespread and may
COCURRENCE Worldwide. In water be found living on running water, Atemcted

| bodies ranging from small pools and ponds by the ripples made by prey, they move

to strcams, rivers, lakes, and warm oceans, rapidly 1o sewee their gquarry on the surface

Length v A%in (0.2-3.5¢m), most ¥%~%in (1-1.5¢m) lFl.‘L‘{.lIHg habits

Order a1 TERA Family |1y DROMETRIDALE | No c)f species |

WATER-MEASURERS \ : G

Also called marsh-treaders, these delicate bugs are

clongate, slender, with threadlike legs. They are & cves far from

velve af pronatim

reddish to dark brown i color. "The head s very long,

with protruding eves abour halbway along s lengeh,

o funy, threadlibe levs

Most water-measurers are wingless, but winged
forms sometimes oceur in cenain specics.

o LIFE CYCLE The long cgps are laid singly,
glued o vegetation or pond edges, above the water.
* OCCURRENCE Worldwide, especially i tropical

and subrropical regions, Onomarginal or foating plants

HYDROMETRA
| SEAGNOREM
\ U holds prey with its

: monthpares, rather
of ponds, pools, marshes, and swamps. than e Frone less

® REMARK Nvmphs and adults prefer prev that is It sometimes stuoks
mnjured or freshly dead. They are paraealarly fond of | |\ the body juices of

moscpito cges and similar immobile food ems, | v dead inscets

Length 14 _viin (0.3-2.2cm) {Fmdmp_ habits * ‘;
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Order HENIPTERA

| > e
| PLANT BU(

Il"1t“\l.' ‘_‘II!HL‘,.II(' 0Or ov .I| |\II."_\ are II‘-Il.I”\
Ale. The different
species lI]'\!\l-l\ a preat diversiey of colors

| l]III[L' lIl.'l.Il'iI'H.' .IIIlI 1‘!".

and markings.
e LIFE CYCLE |

iserted mside plant tssues, There are

s are typically

and
of most species suck plant sap,
but many will attack small, soft-bodied

five nvmphal stages. The nymphs
.Ilillll\

prey such as aphids and scale inscets.
® OCCURRENCE Worldwide. Ina

wide range of well-vegetated habivats,
* REMARK Manv plant bug species

are pests, damaging crops such as

Family nir1DAE

No. of species g ()

APITHANUS MAERKELS
is found throughourt the
British Isles, usually in

Ty
sepmiented
antennie

damp meadows,

i

acdults of &
this species
have very

shart aeings

prasses, cotton, colfee, and

potatoes. Some predacious

species have been used as
Inological control agents
of red ‘.|\1d1'l mites on

frinte trees., o treangnlar head

o oval body

an (0.2

1.6cm)

Order HEMIPTERA Family sy ALICORIDAL

SAUCER BUGS

Also called creeping water bugs, these flac insccts
have a smooth oval or rounded body. Most are dark
brown to black. The front legs are used w carch
prey, while the hindlegs are used for swimming,

e LiKE CYCLE
into the stems of agquatic plants.

® (CCURRENCE Worldwide. In ponds,
streams, and, occasionally, hot springs.

* REMARK Air from the surface is trapped under

the folded wings, helping the bugs stay alive and

are nsereed, norows,

making them buovane as they feed underwater

Length

an (0.6-=1.8cm)

DERAEOCORIS RUBER

15 a predacious species. Both
adules and nymphs feed on
aphids and other small insects,

- LYGOCORIS
PABULINUS, or the
Common Green

Capsid, s widespread
in Europe and o serons
pest of fruit crops,

o delivate
affitance

| Feaeding habits *

l No. of species 400

frout tilae are curced
o and sharp

& routtded

Poredy

\ - ¥)
TEYOCORIS CIMICOIDES 15 Tound n
Furope. Despite having fully developed
wings, this species rarely, if ever, fies.

Feeding habits *
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Order FIpaiprERA Family N Eprpal 5250

WATER SCORPIONS

T'hese gravish brown or reddish brown bugs are split
nto two man genern. Nepa species are oval and flattened
with fairlv short leg

while Rawarra species are elongate
with relanively long lees, The strong frone legs are
maodified for carching prey

while the other legs are

~J

| used tor walking, There s /
along breathing siphon ar \ i
the end of the abdomen. II'- .:;T!ai.:;rf:ul.i;l;j'.
® LIFE CYCLE Females often I'-I :.,H, .-'-‘;r-. /
Ly eges inside plant tissues, . - /
Adules and nvmphs may /
commumicare by \
|}

rubbing the base of /

their lees agaimnst therr

| body to make sounds,

* OCCURRENCE

elongateed boy

Worldwide, especially in o I\
warmer regions, In slow- 1\
IMOvIng \|[L'.|“\\.|!1IIII|\. \
pools, and bogs. frvat
* REMARK Most species }"’J‘r"’:' :
have wings but rarely fly. & val, flattened ity
Ioch a5 Do
RRagpg & RANATRA LINEARIS,
the Water Stick Insect,
s typical of the HITE
NEPA CINERA has the fairly short Ranarra, 1t spends much
leps and oval shape of the genus of 1ts time resting in
Neper. 1 is found i Europe, Norch AQUATIC vegetanon,
Arica, and parts of Asia, WIHILINE 1O SCIZC Prey
Length s« _1%in (1.5 4.8cm) J}‘!.‘f'lill\;{ habits *
Order plEanprERA Family Ny roNECTIDAL ] No. of species 35

BACK-SWIMMERS s, T —_

and shiny eves o ) & LTI

| he adules of these compuact higs e <-\|uni

fhers. Ther upper body surkice is typically pale
and convex, with a central ndge, "The underside,
which faces up as they swim, s normally dark
broswn or black. The front and naddle legs are
used w carch prey, and the long, hai-fninged
hindlegs are used for swimming.

e LIFE CYCLE Males make mate-attracting
noses by rubbing part of the rostrum against

the front legs, Fees are Lnd in batches of less
than ten at a o

® OCCURRENC

NOTONECTA GEArCA, the Common Back

a swimmer, is widespread i the ponds and ditches
- Worldwide, In small pools  of the British Isles. Tt is sensitive to vibration and
and ponds, and at the edges of lakes, wses s large eves o locate approaching prey

mserted into aqguatic plants

Length o _sein (0.2=1.7cm) Feeding habits ‘
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Order [1pEnirTERA Family PN A TOMIDAE I No. of species 35 500

STINK BUGS front of head

e rontided
Also known as shield bugs because of their distinetive DR e

\h.ll\l.'. these msects can ]\Insillﬂ' sStrong defensive SEpEAre Pronafin

odors from their thoracie glands. Many species are wth sharp paint
at eack sidv
cen or brown but some are brightly colored.

e LIFE CYCLE Femuales Lay clusters of barrel
ss on planes. There are five nymphal siddes af abdomen
Daaneled Black
and orange

shaped
stages. Many nvmphs stare life as herbivores bue later

become pll'tl.l[nl'\ or mixed feeders.
® OCCURRENCE Worldwide. On
vegetation, shrubs, and trees. N

reddish o
Mack dorsal
strface of head

/
leps

PENTATOMA RUFIPES,
the Forest Bug, feeds on
deciduous trees, such as

iy By
ok, in European woodland.

sirfetie
three pale spots on front
redl provotim edde of hind part of tharay
weth Mk

paatclies uniform file

green color
L Dlack, semicrecular
mark on hind part of thorax

slightly scalptured
Poely stirface

/ \

FURYDEMA DOMINULUS has NEZARA VIRIDULA, also called
bold colorton that warns the Green Vegetable Bug or Green
predators of s distastefulness. Stink Bug, is a worldwide pest of
Lt is found throughour Europe fruit, vegetables, and cereals
Length v _1in (0.5-2.5cm) |I'-|u+_'<l|||§'_ habits * [
Order FEMIFTERA Family pyRRUOCORIDAE I”“ of species 4

RED BUGS

- long antennie »
Also called fire bugs due to their bright black, o’ bl Loy

Il"l. .Hlll orar 'l'llll”lll
insects often have quite elongate bodies

e LIFE CYCLE Eggs are laid in damp soil

or debris, or among the seeds of the hoste plant,
Many species feed communally on the seeds

and juices of their host plants,

® ODCCURRENCE Worldwide, especially in
warmer regions, On planes belonging to the

family Malvaceae and others

* REMARK Some \Pl‘l'il'\ in the genus Dysdercns,
called cotron-staners, are pests ol cotton crops.

. II("-(' ('l!”'\]\i('“[ili\

rustram wswally

heled under body

T'he stain ol the cotton boll is caused by a o

fungus, introduced when the bugs feed elongate bhody e

Lontta ¢rRaNis, the Giant Red Bug, 15 a
pest in forested parts of norchern India Te
feeds on vanous trees, mcluding two species :
that are valuable sources of nmber, bold coloration 4

Length

(0.8-2.2¢m); some up to 2in (5cm) Feeding habits
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Order |l ERA Family Rnuvinag

ASSASSIN BUG!
These bugs get their name from being highlhy
predacious. They vary from being stout-bodied o
very elomgare with threadlike legs. Muost species
are dark-colored but some mav have bright
markings. T'he head has a shore, curved, three
segmented rostrum. The frone legs are strong and
shoreer than the others —adeal for gnpping prey

e LIFE CYCLE Up to 50 eges are Laid i cracks
ar crevices orin soil, or are glued o foliage. They
may be guarded by the males.

® ODCCURRENCE Worldwide, especially in
\IIilIJuIIIl al .l|H| Ir--|||| al rCeions., ||- awide

variery of habitars,

* REMARK Certain blood-sucking

species carry Chagas” discase,

which can cause

heart Balure.

—l

CAARDENAY METANARTHEDM

betongs tooa group of small, very slender
species that live on plants, i leal liceer,
mdd i caves, Some live in spider webs,

feeding on the tapped prey

CENTRASPIN SPECIES an
native to Mozambiqgue
and Guinea, "The three
species i this genus hunt
for imscet prey on the
eround and among

verctianon

Length w., _1%in (0.7—4cm)

No. of species g ()

f

PIATYMERIS BEAUTTUE 18 0
large species that s kept in

laboratories and as a pet. s
salivac s toxie, and can cause

temporary blindness

RUINOCORIS ALLEAL N
hke many assassin bug

matke sounds by disping s
rostrum on a special file on

the underside of the thorax

Feeding habits " 6
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Order HEMIPTERA Family SALDIDAE No. of species 300

HORE BUGS )

I'hese small, oval bugs are mostly brown or black

o dark, shiny
in color. T'he head often has a long rostrum and large head and thorax
eves with a noteh in the hind margin, Shore bugs
can jump to escape predators,

® LIFE CYCLE Females lay ¢

Varous

o flat, oval body
rers at the base of
LEISSCS OF 10 MO0SS, Hll[llt' II\”Illll‘\ hl|||(l\\.

* OCCURRENCE Worldwide, On muddy margins
of salt marshes, streams, and ponds. On the

SALDUTA SPECIES
are found ar the edpges

of freshwater pools.
I'hev have distincnive
seashore, among vegetation and scaweed. patches on the wings.

Length in (3=7mm) [ Feeding habits t

Order HEMIPTERA Family SCUTELLERIDAE No. of species s

X

o ahtennae have froe
ELILENTS

SHIELD-BACKED BUG!

] hese often-colorful bugs can

resemble beetles, Their bodies are
typrcally convex and either rounded or
clongare and oval. The shield-shaped
middle part of the thorax (scutellum) s
very large, almost covening the abdomen.

e LIFE CYCLE Rounded cggs

Jre |ilili ill llllll'ht"! '.il\ll \”IL'I\ [{8)

dull metallic-green
coloration with
o Hlue spots

Targe, shield-shaped
o scutellum

CALLIPHARA
SPECIES have the
beetlelike look
eypical of this Bl
I'hey are found in
Australio, New
Giuinea, Indonesia,
and the Plubppines

plants. Both adults and nyvmphs
are sap-suckers and sometmes
feed in groups,

® ODCCURRENCE Worldwide, mainly
in warmer regions, On vegetton,

® REMARK Scveral species are pests
of cereal crops and cotton

® COHTEN
Peiedy

Length 1/ in (0.6-2.2cm) | Foeding habits

Order HEMIPTERA Family “PINGIDAE ‘““- of apacies: 2000

I;-\( E BUGS TINGIS CARDUL 1S 0

British Lace bug thae
I'hese small, eravish bugs are feeds on thistles, T
disting

nshed by lacelike patterning body sometimes

and sculprurnng on the upper surface looks pale gray duc to
acovering of hight,

of the wings. The pronotum can
powdery wax,

extend, hoodhike, over the head
* LIFE CYCLE Eggs are inserted
into the tssue of host plants. The females

fll. sOome ‘\l‘('l']l'\ \il““ l‘lll'll!]l'\ I'IIJ[\'“I.Il
care of both their epes and voung,

* OCCURRENCE Worldwide,

On herbaceous plants and trees.,

* REMARK Many species are

pests, but some are used as

o pronotim » distinctive (3
expanded ab sides  ridges \

DEREPHYSIA FOLIACEA, with its
typical lacy wings, prefers vy as a
host. Ir was found in North
America for the first tme in 1987

lavelike
\'1“”[”' agents to ll(“\lr“\ W {'l-‘l“. LWngs -

Length 1 _viin (2=5mm) Feeding habits
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Crder Family

HEMIPTERA APHROPHORIDAE

SPITTLE BUGS

Similar to frog-hoppers (below), these

thev are

bugs are also strong jumpers, Many

species are pale to dark brown, with

motthng and bands of color,
o LarEE Yol
m PI.I'II[ Hissue, .E.llll' (L4} [IIL"II name, ]Ili'
pale, soft nvmphs hve under a frochy,

protective covering that they make by

’NOUre Landd i shies

maixing i special flurd with air and
expelling it from ther anus

e (OCCURRENCE
Worldwide. On low
LIOWINE vegetaton,

shrubs, and trees

Vet ROPHORA ALNT
IS 0 COMMON species
throughout Furope.
It s found on vanons
herbaceous plants

Length

mn (0.6

1.2cm) ‘ Feeding ha

Family

Order

HEMIFTERA CERCOPIDAL

FROG-HOPPERS

.\\ their common name suggests, these st

round-eved bugs are lnghly effectve jumpers.
Many species have drab
coloring bhut some are

brightly colored black

and red or vellow and

black. IFrag-hoppers look
stmilar to sprtele bugs (above)
and can also be confused with
leaf-hoppers (see p.U6H).
e e Oyl

about the hfe evele of many

teler @

prosolun
than head

Latle 15 known

species, although some lay
their epgs i or on soil,

* (OCCURRENCE
Waonldwide, especially

I WATMer regions,

On a wade vanery ol
shrubs, trees, and
herbaceous plants,

o st Doy
distinctice black

and-red warning

-
colaritton
Length

an (0.5-2¢m)

fer than

Feeding habits

No. of species 850

BALSANA SUBFASCIATA
comes from Brazil and has
characteniste bands of color
G111t Wings,

bits

l MNo. of species » 400

& rond eves

SGYNOPYGOPEAN

THEQRA comes frinn
the Philippines and
Korca, 1ts a strong

jumper, and its brig
colored wings help o
warn off predators

HOERCOPIN VETLNERATA
nvmphs live under the
ground, surrounded by a
protective frothy mass that
they produce. They feed
an plant roots
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Order prEn i rERA F‘”"“f CICADELLIDAE TN“- of species 1 ()()()

- < 1 Q
[LEAF-HOPPERS

|.g'-.|l'-hu'|\|,w|\. are generally slender, with broad or
triangular heads, Many species are brown or green,
although some can be brghtly striped or spotted.

I'hese bugs jump very well and are characternized

by distinctive hind tbiae, which have an angular

: Bright stripes & % slen wely
cross section and one or more rows of small : " \ e

spines running along their length,
o LIFE CYCLE Leaf-hoppers
communicate with mates by making
bt}

©OAGRAPHOCEPHALY COCCINEA 15
found on blackberry and ormamental
s i North Amenica and on
rhododendron species in Europe

Ill.‘\ wit I'I \Pl.'('l.ll .Illlli mnia

The sounds travel through fohage by pl:

making the leaves vibrare, Rows or
clusters of eees are lad under the
h LEDRA NURITN 15 2
epiderms of host plants, laree. Mat-bodied leaf
drgoe, nat- {8 [
. e AN .
OCCURRIENCI ..\\lllhl\\]l!t.. o small spines hopper. 1t has mottled
\ll'l\ll‘\' .il'l_\\\ I]L‘IL' W ||h \L'gl,'|.t| [ ..‘J’IHHI' ,l’lrh'_;_'(.l'ﬂ’ af \lll'll‘ll" II'IlI |,|‘.”d,‘ i“

angrliar tilve

® REMARK Lcaf-hoppers are pests

of vital crops such as rice and corm.,

well aginst hehen
covered bark.

Length

d=in (0.3 = 2em), mostly under Zin (1.5em) Feeding habits

J Family ¢ HCADIDAE [ No. of 5;:(411(‘5 2.500

Order | EaimrrErRA

CICADAS
smtaller

I'hese bugs have dark brown or green hinelarings »
camontlage coloring and a distincrive

sy, membranous
WIS -

lllll[!f hl':llil'i‘. |.|pl"| l"I \h‘t'lli'.

e LIFE CYCLE The males' famaous,
loud mating songs are produced by a pair of
abdominal organs, Females use their ovipositors
to cut shes i trees and shrubs, into which they
lav therr eges, Harehlings drop o the ground and
Burrow o the soil, later emergn
up tree trunks for cher fimal mole. Nymphs may

nd crawling

take many vears to become Tully grown S ANGAMIANA AETHEREA comes from
o ODCCURRENCE Worldwide, mainly in India. Like all cicadas, it produces a
warmer regions. On shrubs and trees., number of songs, which it uses for

courtship o
wiele head wirh

prominent eves T » slhort anteniie

o longitudinal veins
do wot reackh margin
af wranps

hocomes

PYCNA REPANDA, wh
from India, is commaonly found
resting and feeding among a
vanery Hf rree \F‘L'('Il'\.

wmale’s abdomen acts o

a5 @ resenalor,
amplifving songs

Length

Feeding habits
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Order AP TERA W""""" DERBIDAI

DERBIDS

Nany derbids are brightly colored vellow, brown,
and pale brown, They have thin lees, a small head,
large eves, and tvpically long, narrow wings.

e LIFE CYCLE Liule is known, but some species
may lay in wood, plant debris, or bark crevices.
e (CCURRENCE Worldwide, especially in

tropi al and \nlntlnpu al regmons, On wrees, Hlowenng

plants, and woody fungi on rotting wood.

Length Yin (0.7 =1.2cm)

Order s I TERA Family 1LGORIDAL

FULGORID BUGS

| 'he most distinctive

feature of many of these
bugs s the long head, :
which may be very f
strangely shaped. At T
rest, fulgonds blend 1
into therr surroundings;

il disturbed, the eve-spors
on the hindwings can be

| flashed to dever predators,
| * LIFE CYCLE |

laid on host plants, surrounded

by o protective secreton.,
e OCCHRRENCE

| Iropical and subtropical

regions. In vegetated
habitars.

Length din (1-10cm)

erl of species g

DERBE LONGITHINALIS has

the tragile, mothhike appearance

eyvpical of derbads, Teis found i
Bobivia and Ecuador

l Feeding .|'|.|I3|[‘~

No. of species giy)

AFULGORA LATERNARIA has

a bulbous head thar was onee
thought to glow, It comes from
Central and South Amenca and
the West Indies

PHEICTUS QUINQUEPARTITE S,
with its colorful wings and
unusial head, s found on
veperation in Panama, Braal,
and Colomlna,

Feeding habits {
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Order FrEsIrrERA

Family M {EABRACIDAE

. i .
I'REEHOPPERS

I'he arboreal habits of these insects is obvious
n
s, these inscers are mostly green, brown, or

from ther common name. Also known as tl
bu
black. Some, however, are brightly colored.

They are distin us by the
shape of their pronotum, This varies from a

thorn or spine, which makes them difficulr for
a predator to ear, toa Larg
structure thar mav act as an effectve

ished from other b

and complex

disguise, Nyvmphs do not have an enlarged
pronotum, but may have dorsal spines or
lateral expansions.

e LIl CYCLE Trechopper eggs are
ilL'|lH\|[L'l| inside |\|.il1i tissue, and the young
go through five nvmphal stages before
reaching adulthood. “Trechoppers feed in
proups and suck plant sap. They are often
attended by ants who “mulk™ the nymphs

for thewr carbohvdrare-rich excrement
thonevdew), In return for the food, the
ants guard the rechopper colony,

® OCCURRENCE Worldwide, mamly in
warmer arcas., On trees inoa variery of habitats,

centrad ridlee of -
farpe, spinelid

Joresteitiom

C=HEMIRYPTHA MARGINATA
15 Braeihian natve, Viewed
from above Gas shown here),
only the large, thorlike

o protrndin

cating .

spckiedd preen
ioloration »
e

Length TS Y

in (0.5-1.5¢m)

& fateral spene

bovsedfegs

leateral spine o

lrge, thoru-shaped
& Sfune an frrnnoliin

heced twicked
o finder by

S UTMBONIA SPECIES are found in South An
pares of North America, and Southeast Asia, 'l
e of the pronotmm varies but is often spine-
like and very sharp = sharp enough, for exampl
to penerrate shoes and puncoure skin,

VANTIANTHE EXPANSA, ftom
Cruatemala, has an effecnve

camoullage deviee. As seen here,
rows of bugs sit feeding head o
til, sothar the spines poine the
sime way and make the bugs
look like part of o plan

o Jurye, done
shatpedd pronatum

» Mok manks oy
central ridee of

» GRS fine "l'r r-lr J’"”""”'”“”
alung Pody

Feeding habits




BLIGS » 99

|""""' HEMIPTERA | P ALEYRODIDAI No. of species § 2()

WHITEFLIES

| hese insects resemble tiny moths, The head
of these bugs carries a pair of seven-segmented
intenmie, and the ONSPICHONS WIES dare cither
ol

white or mottled, with a distunctve dusong
white, powdery wax over the surlace

o LIFE CYCLE The females lay ther cges
on tiny stialks on the undersides of Teaves
When the nvmphs first hateh out, they move
aronnd, However, they lose ther legs ar the
first molt, and after this they become
sedentary sap-suckers.

* OCCURRENCE Worldwide, especially i

warmer regions, On a range of host planes

|
o REMARK Many whiteflics are serious
wests. Wel wn example de |
[ pests. ‘,l known examples include TRINLEURODES VAPORARIORE V. th |
lrialenrodes caporariornm (sce picture) and Greenhouse Whitefly, is a widespread pest of |
| ‘ Bemisiar tabact, which is a widespread pest cocumbers and tomatoes grown under glass, Ir |
of cotton and other important crops may wlso ateack feld crops i warnm conditions,
}Iln.\':' in (1-3mm) Feeding habits
rT——

Order s e RA Family ApripiDAs

COMMON APHIDS 2

| These iphads are small, soft
|NII||\'i| .|||-| e -».rl\ green, ||||:|\
black. or brown. "The abdomen

usually carries a pair of short

tubes, called cornicles, from

which a substance is seerered
to deter predators,
e LIEE CYCLE Females

| produce large colonies by

parthenogenesis (asexual *

||'|II1II||I| tion in which cpes

develop without Fernlization) .

and usually give birth o

nvimphs, Winged adules migrate e .

toa host plant where sap |
fecding and parthenogencon

reproduction continues. Later .

more winged aphids flv back to

the orginal host plant, where the males
and females mate and Ly eges once more
o DCCURRENCE Worldwide, Wherever
host pi.ulll\ are tound. e
* REMARK With their huge reproductive % ; LA

potential, aphids are the most destructive

VACROSIPHUM ALBIFRONS, the Amencan Lupin

of all plant-cating inscets. Virtually all crop Aphid, is now also found thronghout many parts
species are alfected by their feeding and of Europe. This species is a pest and carnes
by the viral discases that they transmnt diseases such as vellow mosaie virus

Length Feeding habits

i 1 =8mm), most in (dGmm)

- 4
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Order NP TERA Superfamily (CocCOIDEA No. of species 7 (00

SCALE INSECTS

Members of this superfamily vary widely in dari, .

2 e F . seatlelede

coloration. "The sedentary, wingless females are (lac l,a,r:ﬂ;r

and elongate or oval. Their bodies mav be covered

with waxy secretions that form a soft or scalelike mseis »

e '.I-I s ) look clustered

covering The males, which are uncommon, loo R

very different and may be winged or wingless. Teatf veins

* LIFE CYCLE Nvmphs and ac emales are ’ e Y
Ry Ymf . II tdule '“’I"l‘* A SASSETIA NIGRA is 2

sap-suckers. {qmlnluumn can be asexua ur.\L‘\.Il.lL widespread pest of cassava

and the reproductive potential of many species is plants and wrees and also attacks

immense. Females lay eges, commonly on host plants, nutmeg, cinnamon, and teak.

or give birth to nymphs. Newly hatched nvmphs have

legs and disperse. Later stages may lose their legs . .

and become sedentary, hike the females, .

* OCCURRENCE Worldwide, especially L ] &

e subtropical and tropical regions. On host e Cwronnd

plants ina wide variery of habitas, ‘ pearls”
ARK Many spe

of crops such as citrus trees and colfec. A MARGARODES

S Are signi

L BT

Sk s produce CEUERINgE o
SPEANOCOCCHS cvstlike nvmphs called female
CHrRe, the common “ground pearls,” winch
Cirrus Mealy Bug, live underground and
also artacks other attack the roots of
Crops, including EIASSCS,
colfee, guava, and ACEROCOCCTS

PRy QUERCUS frequently
causes great damage to
ornamental trees in
North America,

white, powdery covering

meady duigs
cluster wnder
a tree bud

Dacryrories
TOMENTOSUS has been
used o control cactus
weed in parts of South

Afnica,

Length (. _1%in (0.1-3em), most under %in (1em)

Feeding habits i’ﬂ-

Order L{Ean i rERA

Family PSYLLIDAE |Nu, of species 1,500

werngs heled

JUMPING PLANT LICE anier-body

e when at
I'hese variously colored bugs look like small leaf- rest »
hoppers (see po), but with longer antennae. The

two pairs of oval wings are held, rooflike, over the small black
body. The head has a shore, three-segmented beak, spots o

® LIFE CYCLE Females Ly stalked cggs onor in - forrmis e

plants, and some may cause gall formation or rolling

of leaves, "The Mar nymphs develop wing pads as they get older,

i 0 ; CACOPSYLIA PYRICOLA, the
C Worldwide, On any suitable host plant. in peiy pavilid. is 4 significant pest

icty of habitats. ) of pear trees thronghout the
* REMARK Some species are significant plant pests, Northern Hemisphere.

® OCCURRE

a wide vi

Length v _iin (1.5-5mm) Feeding habits
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"THRIPS

C OMMONLY KNOWN as thrips. the
order "Thysanoptera contains 8
familics and 5,000 species. They are
small, slender insects usually with two
pairs of narrow, hair-fringed wings. The
head bears short antennac, conspicuous
compound eves, and distinctive sucking
mouthparts, which include a pair of
mandibles in which one is small and the
other i1s needlelike. There s a sticky,
inflatable structure berween the tarsal
claws that aids grip on smooth surfaces.
Thrips are closely related to bugs
but arc unusual in that they undergo
nceither  complete  nor  incomplere
metamorphosis. As in members of the

Order “I'HYSANOP TERA

Family A OLOTHRIPIDAE

order Hymenoprera (see pp.178-2006),
fertilized cges produce females and
unfertilized cges produce males. There
arc also one or more pupalike stages
after the two nvmphal stages. The
females of some species have a sawlike
ovipositor and lav their eggs inside plant
tissue, while others lack an ovipositor
and lay their eggs in cracks and crevices
or on the surface of host plants.

Thrips  mav  be  herbivorous  or
predacious. A few species show simple
forms of social behavior, and in some
there are soldiers who defend  their
colony. Many thrips are plant pests -
especially of cercal crops,

IW). of species 250

BANDED THRIPS

Also called predaciouns thrips, because of the
feeding habits of some species, these thrips
are vellow-brown or dark. "The body is round
in cross section, and the wings, which lie
parallel to cach other when folded, often

have cross bands or stripes.

e LIFE CYCLE Although most banded
thrips feed on other small insects, including
other thrips, some species feed on pollen
grains. The females of most species lay cggs
mnside host plants with a sawlike ovipositor.
When the yellow or orange nymphs are fully
grown, they form a silken cocoon underground.
* OCCURRENCE
Worldwide, especially
In [emperite regions.
On host plants, and
especially on flowers,
in various habitats,

fringes of hairy
o WIS .

AEOLOTHRIPS SPECIES are often @
recognized by their banded wings, Mose A\l
of the species in this genuos are found

only in the Northern Hemisphere.

» distinetive Munt head

o shiny black coloration

beatreted soings ’

o mialtled abdomen

AEDOTHRIPS TENUTCORNIS 15
common throughout Europe,
@ especially among the vellow flowers
A of legumes and composites.

Length 1, iiin (1-2mm) (body length)

Feeding habits ,*, p-;i
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Order “IHySANOPTERA [h'”“"f PHEAEOTTH

]T\If:. of species 2700

RIPTEYA R

TUBE-TAILED THRIPS
Members of this family have larger, stouter
bodies than most thnps and the abdomen has a
tubular, pointed end. Most species are dark but
often have |i_-_1h[ or mottled wings., When present
and folded, the wings overlap cach other.

o LIFE CYCLE Eggs are laid in cracks and
CTey i('(_"\. \Ill‘\l “Pl'l il"\ it I.ll

. while some

feed mside galls, on plants, or in decaving wood.
A few cat mites and small inscets, The nvinphs
are ll\l].l”\ il'll (1]} \('”(I\\ I‘-h. I.L'("i -l]ill]_‘_{‘\!'!\‘ t||t'
adules i groups, and communicate by sounds,

* (DCCURRENCE Worldwide, mainly in
tropical and subtropical areas, On herbaceous
plants, trees, and shrubs; in soil and leaf litter,
* REMARK Some species are crop pests.

Length 1/, 1/in (0.1-1.2¢m), most under Yiin (5mm)

Order

THYSANOPTERA Family “Pryripipak

COMMON THRIPS

I'he coloration of these fla thrips varnies from
pale vellow to brown or black. "The hair-fringed
W in_'_',\ ATC VTV Marrow, ||t|:lltt':| at the ends, and
sometimes banded, Females have a sawlike
ovipositor that bends downward,

® LIFE CYCLE Reproduction can oceur
.|'1i'\".|“\. ‘l|lll

e females use their sawlike
ovipositors to insert their eges inside plants or
Howers. The adults and nvmphs of most species
suck plant juices, although some species cat
fungt or even suck the juices of other insccts.
When fully grown, the nvmphs enter a pupa
like stage cither on the plant or in the soil,

* OCCURRE
and flowers of a huge range of host plants,

* REMARK Many common thrips are serious
pests of a wide range of crops, including,
tobaceo, cotton, and beans,

E Worldwide, On the leaves

thivd segment of
eipht-sepmented
antennae is pale o

THRIPS SIMPLEX,

the Gladiolus Thrps,
onginally come from
South Afnca, Te has now
spread much further
afield and s found
wherever gladioh
Mowers are grown.

Length 1/, _t4in (0.7

2mm)

last alwelominal segnrent

developing
ovlindrvical and tapered

» wHgEs

®
\

PHIAEOTHRIPIDAE SPECIES feed on plants.
I'his specimen s seen resting on a brome had
plant i South Amenca, Tr will soon maole to the
adult stage and develop full-sized wings,

[. ;’-l.-udlug habits * ?,-'J[‘ 3

No. of spe

fat, dark
o faly

eves with
latrge facets o

deark hairs

. on bodly "\.1‘.)
/ A

THRIPS FUSCIPENNIS s a dark-colored species
with distinctive hairs on s body, Widespread
across the Northern Hemisphere, these thrips are
found inside a wide range of plant species,

o shiny, dark body

o clear, hair-fringed
w gy

o futle tarsi
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ALDERFLIES ANI

)y DOBSONFLIES

T HE ORDER MEGALOPTERA s
relatively small. Tois divided into
2 familics and 300 species. They are the
most primitive inscets that develop by
complere metamorphosis. "There are two
distinet families: the alderflies (Sialidace)
and the dobsonthies (Corvdalidac).
Both familics have soft bodies and are
drably colored with two pairs of large
wings of almost equal size. When the

Order A TEGALOFTERA

Family CORYDALIDAE

wings are folded, they are held, roof-
like, over the body, Weak fliers, species
in this order never move far from water,

Adults may have large mandibles, but
they do not feed. 'Their larvae, which
arc aquatic and have abdominal gills, are
predacious and cat anvthing they can
Kill. After up to 11 larval stages,
pupation occurs inside a chamber made
by the larva in sand. soil. or moss.

No. of species 200

DOBSONFLIES

I'he wings of these usually

[T

large, soft-bodied mscets are

clear or have gray or brown arcas.
Unlike alderflies. they have three
ocelli, The males may have huge
mandibles, used for male-to-male
combat or for holding the female.

o LIFE CYCLE Eges are Laid near
water, he bottom-dwelling larvae
have eight pairs of simple filaments

| with basal @il tufes and
iy ke VeUrs to matare,
® (OCCURRENC
Worldwide, especially
IN [CMPCRIe regions.
In running water.

Jutle paatteras

faree
servaled Wy .

WRICRNe -

™~

Minclarings &
cimifet 14 Sie
o foreanings

LARNVAE have a
pair of hooklike
prolegs at the end
of the abdomen,

CHAULIODES SPECIES may be
called fish fhies. They have disonet
rounded hind corners on the head.

Length |_3in (2.5-7.5cm); wingspan to 6in (15¢m)

l Larval feeding habits - ;* ]

Order A\ {EGALOPTERA Family SiaripaE

rNﬂ. of species |

ALDERFLIES

are often found resting on waterside vegetaton.
® LIFE CYCLE Females lay large egg
masses near water, into which the harched
larvae drop. These aquarie larvace take one
vear to mature, They have seven pairs of
feathery, lateral gills and a single tail
filament at the end of the abdomen,

¢ OCCURRENCE Worldwide,
espectally in temperate regions.,

In ponds, canals, streams, and
slow-moving water,

ARV AL
well-dey
leps and

I'hese dark, smoky-winged species are much smaller
than dobsonflies (see above) and have no ocelli, Adules

< have

pood crawlers.

blwut, square
o head

Jong, threadlite
Rl .

curved
forvering
& Nt ins

suody, durk
Ceitted Wi

re commaon in the

NEALIS SPECHE
Northern Hemisphere, Fully grown
larvae crawl out of the water and pupate
in damp soil above the water margin,

cloped
are

Length o _viin (1-2em), most under %in (1.5¢m)

Larval feeding habits _‘
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SNAKE

FLIES

R APHIDIDALE and  Inocellidae are

the two families that make up the
order Raphidioptera, which contains 150
species in total. Both families have
similar features. All snakeflies have two
pairs of wings and a slightly flattened
head with forward-pointing mouthparts
that arc used for chewing. "I'he pronotum
is typically elongate. Species belonging
to the Inocellidae, the smaller of the two
familics, arc distinguishable from the
Raphidiidac in that they do not have
ocelli and their antennace are long,
Snaketlies are closely related to alderflies
(see p.103), but their larvae are terrestrial
and they do not have gills,

Snakeflies live in woodlands where
there is a plentful supply of vegetation.
Both the adults and their larvae are
predacious, but they also scavenge for a
significant amount of their food.

During mating, the male is positioned
underneath the female. Several hundred
cges may be laid, in groups of up to 100,
cither in tree bark or in rotten wood.
Metamorphosis is complete.

The name snakefly refers to the
snakelike way in which the adules carch
their prey. ‘They do this by raising up
their head, at the end of its clongate
prothorax, and moving it forward to
scize the food.

Order RAPHIDIOIFTERA

Family R ApinIDAE

MNo. of species 85

SNAKEFLIES

LARVALE are flat,

T'hese dark-colored inseets have a distinetive neck
consisting of an clongated pronotum on which the head
can be raised. The head s typically broad across the
eyes and tapenng toward the rear. Female snakeflies are
shghtly larger than the males.,

* LIFE CYCLE Females use a long, slender OVIpOSItor
to lay eggs noshivs in bark, "The elongate Larvae can be
found under loose bark, in decaying tree stumps, and
among leaf lireer. Like their parents, the larvae feed
maostly on beetle larvae and other soft-bodied inscers,

with a square head,
small eyes, short,
curved mandibles,
and strong leps,

slightly characterisie neck
flat with elongated long
head » pronotum avipostior

* OCCURRENCE Primarily in the Northern
Hemisphere. In woods among vegetation.

o triangular head
srall prevostigma an -

front f'.f.flur' of WK,
o tatcard the up

o shiny, dack head

b DS
l wetlike pattern
aof verns

& fransparent
wings

[ .rpm.r‘!u!' -

AAGULEA SPECIES are found in North
Amenca and Canada, from the Rocky
Mountains west through the Great
Basin to the Pacific coast,

NANTHOSTIGMA XANTHOSTIGMA has
a long pronotum and a distinet, broad
head that tapers to the rear. The four
wings are of almost equal size,

- . »
Wingspan 1 vin ((L6=3cm)

Larval feeding habits 4 g

A
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AND 'THEIR

’[‘ HE ORDER NEUROP TERA includes
17 families and 4,000 species. s
members generally have large compound
eves, chewing mouthparts, and antennac
that are usually longer than the head and
thorax combined. They also have two
pairs of cqually sized wings, which are
held rooflike over the body when not in
use. 'T'he major wing veins are forked or

ANTLIONS, LACEWINGS,

RELATIVES

The adults in this order are mostly
predatory, but a few feed on pollen and
nectar. Most species hunt either in the
evening or after dark.

Metamorphosis 1s complete. "The
larvac have curved mouthparts that
form a hollow tube, through which the
juices of prey are sucked up. After three
nymphal stages, larvae pupate inside a

twigged near the margins., fragile silk cocoon.

Family

ASCALAPHIDAL IN"' of species 45()

Order N EUROPTERA

LARVAE are oval
and flar, with

OWLFLIES

[Large, conspicnous, and sometimes with highly paterned expansions at

wings, these species are active mostly after dark and are often the sides of the
abdomen. Some

have jaws that

arcracted to lighes, The gray, black, or red-brown body s

clongate, and the antennae have clubbed ends. The wings
open very wide,

are pale to smoky, with vellow or darker markings. Adules are
agile hunters, actively chasing and scizing prey in the ar,

o LIFE CYCLE Females lay rows or spirals of up to 50 eggs LIBELLOIDES COCCAILS
on twigs or grass stems. The larvae wait on the ground, in leatl 15 @ European species with a
dhstincuve wing shape and a
large arca of black ar the bases

of the hindwings

litter, or on tree trunks for suitably sized prey to come along,
* OCCURRENCE Worldwide, especially in warm regions.,
In grassland or warm, drv woodland.

e REMARK Some owlflies look very similar to dragonflies

(see pp.53-53), althongh the resemblance s superficial,
o clubbed antenna

very fong o haury bead

& RN

o broad
hinclarings

» yellow wing
Jratteras

1%—4%in (3-12¢m)

Larval feeding habits *

Wingspan
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Order NEUROPTERA | Family. CpRySOPIDAE No. of species | )

COMMON LACEWING!

vetns forded at

Althongh some species are brown, these insects are o hined margin
gencrally green, 'The wings are indescent, with veins fung, threadlibe
that form complex patterns and fork at the & antensiae

wing margins, T'he eves have a bright v
eolden or reddish shine, Adults are

nocturnal and are atcracted o lights, often

entering houses to hibernare, Many have

special bat-detecting sensors in their wings.,

e LIl CYCLE Females lay stalked CEEs on

vegetation, and the pale Lirvae pupate in

round silk cocoons stuck to leaves, NMany

larvace cover themselves with the bodies of prey

as o disgse. Adules and Larvae are predators of aphids,
thrips, scale insecrs, and mites.

* OCCURRENCE Worldwide, On vegeration in varied
habitats, including arid arcas, and i anes” nests,

CHREYSOPA SI 5 are dehicare
and large-winged inseers. When at
rest, they hold their wings, roof-
like, over their body,

-"‘-’.r_.',".rn’! I;_'fh"’fr’lt W
® reddish eves

5\\ fi'e SIESAR TEINS 1IN

o anfer hall of wings

: NOTHOCHRYSA CAPITATA
\\ is larger and duller than the
green lacewmgs. lois found LARVAE have

close to the trunks of various curved jaws, hairy
& large wingspan & oranpe-brosn bead trees and in the crowns of warts, and well
and thoray oaks and pines, developed legs.
Wingspan 2, (1-5¢m) Larval feeding habits *
Order N UROPFTERA Family nfANTISPIDAE No. of species 300
rTQ v 7 : o
l\r‘l 1\]\ I ]h] ] [)h 1igs held in asplide 2 Metck-aned-yelle
..'|Jlj|f!|"l.f.1lr Srasition o [ BAT o miardings

Also called mantidflies, 1

wispids have front
legs exactly like those of praving mantds (see
p.73), which they use to seize prev. 'The first
segment of the thorax s elongare, and the two
pairs of narrow wings are of roughly equal size.
¢ LIFE CYCLE Small, white, short-stalked
cpgs are lad in gronups of several hundred on
tree bark, "The voung nvmphs are mobile and
hunt for spiders” egg sacs, inside which they
teed. Some species parasitize bees,

* OCCURRENCE Waorldwide, mainly in

wil

n, temperate and tropical regions, In well-
vegerated arcas,

T LARVAE have six thoracic CLIMACIELLA SPECIES have a distunctive body
legs and become mapgpothke shape. The one shown here is probably protected
as they mature, from artack by its bright, wasplike coloration,

Wingspan

J Larval feeding habits * (o




ANTLIONS, LACEWINGS, AND THEIR RELATIVES 107

Order N EUROITERA

amily A [YRMELEONTIDAF No.. ol species ;.00

ANTLIONS

These large, soft, slender insecrs resemble damselflies (see pp.5l 530
I'he head is broader than the pronotam, with large, conspicuons eyes
and club-ended antennae that are about as long as the head and thorax
together. "The long, narrow wings may have brown or black parterns,
e Lire CYCLE

The larvae cat inseers and \1\IIIL‘I'\. Some anthions construet conical s

coes are laid i soil o sand, singly or in small groups,

to trap prey. The larvae live in these pits, with only their sharp, spiny LARVAE have large,
mandibles showing, and flick sand grains at prey o knock them imto the curved. toothed jaws
Lair. Other larvae live on tree trunks, i soil and debrs, or under stones, T::"!L_lnllllfillﬁﬁ:.',, I..IIK,-“\
¢ OCCURRENCE Worldwide, especially in semiarid areas in towird therear ‘!
subtropical and tropical regions. In open woodland, serub grassland,

and drv, sandy areas.

o REMARK Antlion larvae are sometimes called doodlebugs.,

Deeck spents
i hevd and
» [l

long, narroe .
aerngs

fewrorgr-yellow o
WIHES W Il;r;f IJJ,‘ L
Srdtie e g

CTOMATARES CHERINE'S
is named afrer ies distinenve lemon-
vellow wings and is probably distasteful
to predators such as birds, Many members
of this genus are found in Africa.
shart, clab-ended heaeed frvaeler than
& fironulfum

WRICINGE »

- Llu A
DRE S e
TN =
thet .

»
- *

- ‘Q} -

K -

» Jony, slender

abelomen
vellow abdomen =

wtth dark central
s
PALPARES LIBELLULOIDES

is o large, dinrmal species with
distinerively mortled wings, Tt
is locally common in southern
Furope and the Meditermanean.

males hace sexwal elaspiug o
arpans that fook rather
like vararags' forceps

Wingspan {v_ 4%in (3-12cm) Larval feeding habits *
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Order NEUROPTERA Family \l-‘.m:l"|'l-‘.m|).-\i |N“- of species |5

A

" 3
THREAD-WINGED v <o N

LACEWINGS Co e
T'he forewings of these species are usually large
: I . ‘

and patterned, whereas the hindwings are cither long

and slender, with rounded ends, or long and threadlike.

* LIFE CYCLE Eggs are lid on the ground, in dry soil or
sand under rock outerops and cave entrances. "The larvae
develop s, and pupation oceurs in a silk cocoon.
¢ OCCURRENCE In subtropical and
tropieal arcas worldwide except North
America. On soil or sandy ground.

- f'(!’_:.’r
forewrings wirh
Sgzay

meaarkings

o very lomg, threadiibe
Minelarings

NEMOPTERA SINUATA 1s native

/ to southern Europe. Te has brown \

LARVAE of some species forewing markings and bhrown

have very elongated necks. ' bands ar the end of its hindwings.,
wingspan i (2-8cm) [Lar val feeding habits *_
Order NEUROPTERA |F"‘""'\‘ OSMYLIDAE ]“0- of species . 150

OSMYLIDS OSMYLUS FULVICEPHALUS is
These slender lacewings have broad, TR W nivx;lu'c _I @n |",|||'n||.c_ _I,ilw all
patterned wings and threadlike antennae. $ anteniie 'E‘.'m.lu_l“ II '\"" “'F"'l\ fier

¢ LIFE CYCLE Rows of eggs are laid on tree Ceapie- s rge Wings:

trunks or fohage near water, Some larvae are semi-

» Q5 : Broaed, spotted
aquatic (hving in wer moss, for example) and eat \ wings &
o
7
; !L s

sect larvae; others live under tree bark.,
L T
STR

* OCCURRENCE Worldwide, excepr
North America, In wooded areas near to
asteady Tow of water, such as a stream.

v

LARVALE have straight,
needlelike mouthpares,

Wingspan %=1%in (1.4 =3em) | Larval feeding habits *
Order NEUROPTERA Family SrsyRIDAE l No. of species 50
A >, 2 B3 B h &
Sl ( )N( 'I"I‘ 1.1 l"h large, lacy wings . long, dark .
Also known as spongillaflics, these small e dulennae

mseets have slender antennae and lacy wings.
Adults do not fly very far from water and are
actve at ewilighe and afrer dark,

¢ LIFE CYCLE Eggs are laid singly or in small
groups on overhangs, and hatched larvae drop into
the water. The larvae have very
clongare, slender jaws for sucking
out the body contents of sponges,

- : LARVAE have SISYRA FUSCATA 15 wide sadl
* OCCURRENCE Worldwide. % piio o o

: e three pairs of across Furope. The adules catch
Near a source of freshwarter, legs and and feed on aphids and are often
wherever sponges oceur. abdominal gills. attracted to hights after dark.

Wingspan 111 (0,61 2em) Larval feeding habits * @5]
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BEE

TLES

T HERE  ARE 166 families and

370,000 species in the order
Coleoptera. About one in three insects
in existence today is a beetle, and they
have successfully colonized every sort
of terrestrial and  freshwater  habitat,
They range from tiny inscets less than
Yen (Imm) in lengeh to tropical giants
measuring 7in (18¢m).

Although beetles vary enormously in
both their shape and their coloration, a
major distinguishing feature is then
toughened forewings, also known as
elvera. T'hese hard forewings proteet the
larger, membranous hindwings that are
folded underneath. The elvera mav be

WOODWORM

T'he larvae of some of these small beetles
attack wood — hence the common name.
They are pale brown to black and vary from
clongate to oval. The head is often hooded
by the pronotum, and the shore legs ficinto
erooves on the underside of the body, The
last three segments of the antennae are
lengthened or expanded,

o LiFE CYCLE

suitable food source, and the larvae bore

spgs are lad on a

nside, mak

1 cirenlar tunnels. Pupation
takes place just below the surface.

* OCCURRENCE Worldwide, Tn woods,
stores, wiarchouses, and other buildings.

o REMARK This family includes the
notonons Furmiture Beetle
or Common Woodwaorm
(Nwobiwm punctatum).

dAWTennade w
herce -1

NEEREIS

PrINOMORPHES
IMPERIALIS 15 common
incentral Europe. Tomay
e found on hawthorn
flowers in springrime.

fe=Hin (2= 6mm)

Wain (2 =9mm), mostly

Length 1

Order CoLEOPTERA Family  ANOBID

elangate shape &

short, but in all species they meet down
the middle of the body. "T'he protective
clvera and compact, strong body have
contributed to the success of the order
Coleoprera because these traits allow
beetles to dig or squeeze themselves
into all kinds of spaces and survive ina
huge variecty of habitats. In aquatic
species, the space beneath the clvira
provides a valuable storage area for air.
Mating usually takes place with the
male clinging to the female’s back. Most
beetle species are herbivorous, but there
are many scavengers and  predators,
as well as a few specialized  parasitic
species. Metamorphosis is complere.

Al No. of species 1.500

¥

branched &
anteniae 1
mitles

shart fegy -

A PTILINUS

ANESTORNM
REFOVILLOSTM, the
Deathwareh Beetle, 1s so

PECTINICORNIS

is found all over
central Europe. Tt
sometimes becomes
a pest by artacking
waoden furmiture.

named becanse its

g calls thead-taps
gainst tinnels o wood)
were once commaonly
heard inguoet rooms
during wikes

distinetive

ARVAE that
Jreatterns o |

cat woond contin

o clvira o
svmbione yeasts
that break cellulose

@

N down inte sugars,

Larval feeding habits ‘; //_
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= T =
Order COLEOPTERA Family Aserimisinag \N“ of species 3 ()

o P gl . LARVAL are pale
FUNGUS WEEVILS \ and curved, ofen
\ o owith short, two

sepmented lepgs

.&

Most of these weevils are oblong. They are nsually dark
and densely covered with patterns of white or dark scales

L1

or hairs, The antennae usually have 11 segments,
e LIFE CYCLE |
| rotten wood, fungi, or plant tssue, Adults mostly eat fung:

* OCCURRENCE Worldwide, especially

s are lind, and larvae develop, inside

n tropical regions, On owigs, under R e
bark, and in fungi, wood, e
and seed pods, .-

VECOUERDS GAZELLA
15 tound in Southeast
Asian, [e has excepronally

Cery fony antentae, o

with 11 seem

e long antennae N
I "
| Lengin 1¥an (0L05 < 3.8¢m), most under Y%in (Z2em) l""""' feeding habits ‘ [
‘“”"" COLEOPTERA Family oS TrRICHIDAL l"“” of species 7()
| BRANCH-BORING BEETLES oSt
[ I'hese evlindrical beetles are mostly dark brown CAPUCIND'S 18

or black mn color. "The head points downward. a widespread

e LIl CYCLE |

surface of wood. Adults and larvae mav tunnel

s are laid under the Furopean

species,

it wood, branches, or twigs, Ther ts contin

microorgamsms that help them digest wood. LARVAL o parallel-sided,
| OCCURRENCE Worldwide, especially in are pale and exlindrical body
i tropics and subtropics. Inside wood of hose plants. short-haired
""”“”' Y=2in (0.3 =5cm), most 4=Yin (0.6 -2cm) |""'\"II feeding habits //
‘“"’"' COLEOPTERA Family BRrENTIDAE IN"- of:pecias: 2500

PRIMITIVE WEEVILS BRENTHUS SPECIES are
T ided. el | ustally hairless. Like all

hese parallel '\Il.Li L elongare beetles are typically black, members of this Gamily, they
brown, or vellow. The long, narrow head has a distinetive are closely related ro weevils

rostrum, bearing thread- or beadlike antennae with 11 segments (see pl17)
® LIFE CYCLE Using her rostrum, the female beetle bores @
I'he Farvae tunnel
mto the sapwood of dead or decaving trees and may feed

hole into wood, where she deposits her ey

wiarnelibles o

CThe adules feed on fungi and sap.,

® OCCURRENCE ‘Tropical regions, In forests

elongate rostrum o

ANTCHNGE (1S -

partway dowen

- head

» clongte body LARVAL are clongate
with pavallel sicdes and have short, one

sepgmented legs
[3

Length 3%in (0.3=8.6¢m) Larval feeding habits T //
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Order

COLEOPTERA Family jprisTIDAL No..of species ' § 5 000

JEWEL BEETLES

\l‘\lll.l“l'll metalhe wood-bonme beetles, maost

CHTRYSOHCTTRG
CHENENSEN 15 natinve
jewel beetles are a brlliang, metalhe green to Indin. ke most
red, or blue, with stnpes, bands, and spors Tropi al I‘l"'- 1w, i flies
Ivpically they are shightly Ta, tpenng oward during the warmest
the rear, with large eves and short antennace part of the day

I'he larvae of most species chew oval

tunnels imto dead or dyving trees, Adules

«d on Rowers, nectar, and pollen

& (CCURRENCE Worldwide, primanly
i tropical regions, In o woods and foreses

® REMARK Some species have hear sensors

at the base of the middle legs thae deteer

freshly bumed forest = good mating and cpe

laving sites. Many species are nmber pests.

FOARN AL
prade, wath o Farg

nded prothor

JULODIS KEUGH, Trom South i o rapering
A, has distinenive haars all over

ihdomen, giving

I s o another

I
COMITION name
tlar-head borers

etles are smooth and shiny

Jewe

with pits or strations

‘I""'f'-”' 2/in (0.2-6.5¢m); most under 1%in (3em) eding habits ¢ £y

‘{“'I"' COLEOMTERA | Family CANTHARIDAL No. of species 4 500

SOLDIER BEETLES

Most soldier beetles have soft, elongate

2 LARVAE have a

distinenive velven
bodies with parallel sides. "The head has appearance, with
lar bodies and well

distncnve curved mandibles and threadhike
antennae. Although they are predacious, some developed fegs
species will also feed on pollen and necrar

o LIFE CYCLE Eepes are scattered on the
provnd. Mose larvae hont for prey ain sl
decaving tmber, and leal heeer, and under bark
I'he larvae of a few species cat plant matenal,

& (OCCURRENCE Worldwide, On fowers

and other vegenation in hedgerows, meadows, -
CANTHARIN LATERALLN

and woodlind margims,
is found manly m ower

® REMARK The common name comes from

| the red. vellow, and black coloring of manm

meadows and other

nuarshy arcas

species, rennmiscent of old military uniforms,

ngth
Lengt ]

m (0.3=3cm) Larval feeding habits ‘
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Order ol EOPTERA 1'-‘“‘“" CARABIDAF

GROUND BEETLES

['hese long, shghtly fTat beetles mav be dull or shiny

and are usvally brown or black, often with a merallic
sheen. The head, thorax, and abdomen tend to be
clearly differentiated, and the elvera usually have
obvious striations. Most spet 1es are nocturnal hunrers.
 LIFE CYCLE E

vegetation and decaving wood and fungi. Like the

gs are laid on the ground and on

adules, larvae are mainly predacious but will eat carrion;
a few species are partly herbivorous,

* DCCURRENCE Worldwide., On the ground, under
stones and logs, and among debrs and leaf liccer, Some
species hive in the fohiage of shrubs and trees.

* REMARK A few species deter predators with blases
of hot, caustie substances that they expel, with an
audible “pop.” from the end of the abdomen.

LARVALE are
clongare and black
or dark brown with
well-developed
legs and strong
mandibles

flat elvtra let o
Dectle squvese

wunder bracket
fungi and
tree ek

WORMOLYCE PHYLLODES, or the

autline of head and o

bl resembles a Violin Beetle, lives in I.hx' foreses
telen — hence the of Southeast Asia and feeds on
COMRE Wil I nscet larvae and snails,

-I_ ;u;‘ h |

—
No. of species 2g 00

huge, sheong,
sichle-shaped
& mandibles

o yellow spots on
expansions of the
ot

VANTHIA THORACICA b5 a ground-living
predator, Like all members of the genus
Luthiar, 1t can produce defensive
chemicals thar it spravs at attackers

o extremely Jang hevad

o very long, threadltbe antennce

'-r":'r.’.'lff. lJ'l’-'.'l!’rI ,
s neltinfes |
1

lang, slewder legs o
far feast ranmimg

Y

WEGACEPHALA AUSTRALLS has
bright, metallic coloration, Despite
this, it hunts after dark, like all
species in the genus Wegaeephala

3 (0.2=8cm) Larval feeding habits * ¢ ] kv’




BT

diS e 113

Order COLEOPTERA Family (

[LONGHORN BEETLIS

Also known as timber beetles, members of

this family have clongate, parallel-sided bodies
and long antennace — up to four nmes ther
hody length, Therr colorng s varied.

o LI CYCLE Single ¢

and trees. Most larvae eat dead or decaving

ps are laid on plants

wood, mded by imternal microorgamisms that
help them digest cellulose, bur some artack
live trees or bore into stems or sceds, Adules
may cat pollen, necrar, leaves, or sap.

® (OCOCURRENCE Worldwide, maimly i
tropical regions. In forests and woodland

e REMARK Manv species are serions pests

of timber, frone, and ornamental rrees

| LARNVALE are

‘ evhmdncal in
shape and may
take months, or
vears, to develop.

PHOSPHORES

| JANSONT 15
found i Afnica
trees, and s larvae artack some

It Lays ¢

frarallel
ceonomcally IMPOrEnt specics

such as the cola tree.

15¢m), most under PAin (4.5¢m)

‘ Length fin (0.3

ERAMBYCTIAL

of specles 30 ()

STERNOTOMIS
ROHEMANNY has the
rypical longhorn shape
I'hie females use their
mundibles o cut
throngh bark, under
which they Ly cgps

VINETHRE'S HEROS mules are
rerntorial and fi
ather tor control of sumtable
AVINE sics

it with cach

Larval feeding habits
arval feeding habi 6 //
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Order

COLEOITERA Family CproNnpagk

FLOWER CHAFERS
Also called fruit chafers, many of these robust, saquarish,
shightly ar beetles are brightly colored and often

shiny. The head may have projections of varying
lengths, which are usunally more developed in males.
e LIFE CYCLE Egg
matter, dry carcasses, and the ground. The larvae cat
rottng plant matenal, dung, and wood; the adules
mostly eat plant sap, pollen, and fruit.

* OCCURRENCE Worldwide, especially in tropical

and subtropical regions, In any well-vegetated habitar,

are laid in decaving plant

LARVAE arc
Ceshaped, and
can wrigele along
on therr backs
when exposed

DICRONORHINA DEREYANA
specimens may be less serped
than the one shown here, with
larger green arcis

large antennal
» clul

distinctice &
strafued
clvira

VGESTRATA
LUZONICA 15 50
called because i
15 found only in
Lauzon, in the
Philippines.

o all species keepr
elvtva together in
flight

Length 3 _24in (1

7em)

No. of species 3.500

® sirong olaws
head

Dragection

shiny
sttt

slightly flar o
body

AHUMNOS RUCKERT comes Trom
northern India and Borma, Tes
soquansh outline, shiny surface,
and shghtly Mat shape are
charactenstic of flower chafers

sicles of elytra
concate o allog
derings to fold out

Meack-and
vellow

o caloration

PACHNODA SINUATA is a stout species
from South Africa, e has several forms,
m varying patterns of yvellow and black
I'here are more species of this genus in
tropical Afnica than anywhere ¢lse,

Larval feeding habits &r // ‘
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Order COLEOMTERA I’-'—““" CHRYSOMELIDAL l""" of species 35 ()

LLEAF BEETLES

I 1!‘."!(' Ill'('l[l."\ range r‘[lllll ('\llllli”l'.ll .Illli L'llHI!_‘_.Ill' (11

LARVAL are
long and shghtly

curved, with well

round-backed, Many species are brightly colored or developed legs
metallic, The antennae are less than halt the length of
the body, which s tvpically smooth and hairless.

® LIFE CYCLE Groups of ¢
or in soil, The larvae usually feed externally on stems,
tolia ind roots. Pupation normally oceurs in the sol,

® OCCURRENCE Worldwide, Widespread on plants
in all terreserial habitaes,

* REMARK Many species are pests: the brightly striped

Colorado Beetle (Leptinotarsa decemlineata, sce below) cars

esoare lad on hose planes

| potatocs, tomatoces, and cggplant,

Eomonre s sPEciis
are found in tropical
parts of South America
and are tvpical of this

family in ppoarnee

haracteristic of

NAgra sfiectes

CALISPIDEA REGALIS 15
natve o Brazil, This very
round species has red, nethke
patterning and flar expansions
of the elvera ar the sides.

Mlereke atned o

SE -1

ASAGRA SPECIES may be called
jeweled frog beetles due to then
strong hindlegs, used in male-to
matle combar and for defense, The
larvae hive inside plant stems

LEPTINOTARSA DECEMEINEATA, the
Clolorado Beertle, 1s tound m Asia, North
Amenca, and Europe. Tos a pest of
varous food crops, including potatoes,

Length . 1%in (0.1=3cm) Larval feeding habits




116 = INSEIECTS

Order COLEOPTERA Family CoLERIDAK [“"- of: specles 4500
A NPl il b - S BN
CHECKERED BEETLI

| Most species in this family have soft, clongate, shightly

® clubbvd
A e el

/ o fong futes

o purple metaili
shern

lat bodies, Thev are often covered with long hairs,
and many have distinctive clubbed antennac. Many

SPpeCics dre |'[|t[]\[|\ l“ll'll“l [L'li green, ]'Illi(', or ||i| . ,|1Ii1

a few have brown or black camouflage coloring.

e LIFE CYCLE The larvae of these beetles typically
prey on the larvae of wood-boring beetles, and eggs
are frequently lad in dead wood where the hosts are

i, . . fongate body with
burrowing, "The larvae ol some species in this Banaly kil ’

o parallel sides
cat be

and wasp larvae and grasshopper s

& (OCCURRENCE Worldwide, mainly

in subtropical and topical regions, On tree

& feart-shaped
secotidd, third, and
foueth tarsal

trunks, Mowers, and fi in fungi and leafl hoer;

and in the tunnels of wood-borng beetes and the

nests of socil inseets such as bees and termites, SEpIments

FRICHODES CRABRONIFORMIS

LARVAE often have comes from central BEurope. Its

projections at the larvae develop in the nests of 1, vheekervd,

end of the abdomen. certin bee species, wasplide coloring
Length v _2in (0.2-5¢m) Larval feeding habits ‘)
Order COLEOPTERA Family (o3 CINELLIDAE \ No. of species 5.000

, v
LADYBIRDS o
Also known as lady beetles or ladvbugs, these l;" mented
arsi

rounded, short-legeed beetles are either shiny
and smooth or hairy, Most species are brightly

colored black, red, vellow, or orange, often “‘”":"” /e
hened cor
af Il"f"’ul’“fl’l’”’

et

with distinctive spots or stripes.,
e LIFE CYCLE E
sall groups and glued o planes, The adules

s oare Lnd singly orin

and larvae of most species cat solt-bodied

insects, The larvae are dark in color, and the

pupac may resemble bird droppings.

® (DCCURRENCE Worldwide, On foliag Head hidden
* REMARK Ladyhirds are beneficial congral  from v &y

& pronofum

agents of pest insects and mites,

-~

o lright coloration
warns off predators

LARVALE are
often warry
Or Spiny,

INATES OCELLATA, or the
Eved Ladybird, 15 found on
trees and is casily recognized
by 1ts black spots in the
COCCINELIA SEPTEMPUNCTATA
15 0 COommon, scv L‘l|--|\||llﬂ|
European species that
ooze haud from s leg
to deter pl\‘lthuh

Length o, _%in (0.1=1.5cm) Larval feeding habits .‘ ¢

center of pale patches

» rontided,

L joants convex body




Bl

THLES= 117

Order COLEOMTERA Family CURCULIONTDAL [I‘;u: ol species 18,000

LARVALE are pale
and grublike, with a

ATTE

TS asY 7 =
WEEVILS
T'hese inseers are also called snout beetles, dark, tough head

bl ] OraC o LAY
becanse of the excension of the head = the i no thoracic le

rostrum — that is present in most species, and
iy, thin
rastriim

which carries the mandibles. Many species

have camouflage coloring, bur others are
brightlyv colored with metallic scales

o LIFE CYCLE Females lav their eggs
inside plant ussues, Many use ther rostrums
to bore holes in which to deposit the egpes

* (CCURRENCE Worldwide, On maos
rerrestrial and some aquatic plant species.

* REMARK Many weevils are pests of crops

such as cotton and nice, and ol

bark. Weevils form the Largest
Family in the animal kingdom.

CBRACHYCERES
FANCHUTARIS

s a strange-looking,
hatry species that
lives in South
Afnca. Tes farvae

feed on lilies,

SCYRTOTRACHELUS SPECHES
come from Southeast Asia, The
males have long, hairy front
tibiae, used in coureship displays,

Hroidd
Fuslrum e

LT

o smonth

L AMPROCYPHES
VGUSTUSN 15
South Amencan species

PACHYRIYNCHUS SPECIES Its green colonng may
have disnnetive patterns of serve o hide it from
spots across their bodies. They predators by helping i
are endemic to the Philippines, blend in with foliage

Length 1, _3%in (0.1-9¢m) Larval feeding habits k/’/




18 = INSLECTS

Order COLEOPTERA Family [yERMESTIDAE No..of apacles 950

LARDER BEETLES o parern
: af differently
Somectimes called skin or museum heetles, calared scales

members of this Family are rounded or shighely
clongate. They are dull-colored, brown or black,
and are usually covered with patterns

head hedelen Iy
pronotum when
of colored hairs or scales, "The head may

be difficulr to see from

& seen from alve

thove as it

is often hidden by the pronotum,
® LIFE CYCLE Egges are usually

Lnd on suitable foodstouft, The hairy,

scavenging larvae feed ata rapid rate
on a wide vanety II1.IDIL'_.I|1H' matter.
* ODCCURRENCE Worldwide.
In a wide range of habitars,
* REMARK Many species

are senous pests of foods

AANTHRENUS MESEOQRUM,
the Muscum Beetle, 1s so
called becanse s lany

Dodan
be pests of muscum insect
or plant collections.

stored in buildings, such as dried
meat and spices, as well

as textules,
it bk DERMESTES LARDARILS,

the Larder Beetle, frequents
food stores. The front half of
its wing cases have white
hairs and dark patches.

.iig

COLEOPTERA Family Dy riscipak l”“ of species 3 5()()

LARVAL are very hairy
and are often referred o

as “woolly bears.”

Length

Wo—rin (0.2-1.2¢em) arval feeding habits

Order

PREDACIOUS DIVING BEETLES LARVAL are
— clongate, with well
I'hese beetles are oval and streamlined, with smooth,

developed legs and
shiny bodies. Most species are black or dark brown

s, curved

but some have vellow, brown, or green mandibles

markings, The hindlegs are flac and fringed
with h
adapred for aquane hife, these beetles can
carry air supphes beneath their wing cases.
® LIFE CYCLE The females cut slits in
the stems of water plants and lay their

cppes inside. Pupation occurs in wet soil

IS5 1O proy ide |\|l:|:|1!\:|u|. Highly ® hairy hindfegs
adapted for

prropulsion

© smooth, shiny
avad Doy 15

dard bre
to black

near water, Like their parents, the larvae

are herce predators, attacking various
prey, from imsects to frogs and small fish.
* OCCURRENCE Worldwide. In
streams, shallow Takes and ponds,
brackish pools, and thermal springs.

pranatum has o
DYTISCUS MARGINALLS, the Chant velloae border
Ihving Beetle, is found in Europe and

=, % yellow feps o
Asia, The male has distinetive suction

pads on s front legs for holding onto
females dunng mating

nales have

distinctice suctton fds o
many more grooves along the elyvera

on frant farse of males

Length 1 1%in (0.2-4¢m) Larval leeding habits ‘




| Order Family

COLEOPTERA ELATERIDAL

CLICK BEETLES

Also called skip jacks, these beetles are elongate

and mostly dull-colored. "Their most distinetive
charactenistic is their ability o propel themselves into
the air, making a loud chek that frightens predators.
o LIFE CYCLE Eggs are laid
in soil and plant I'he
larvae can take vears to li(‘\'('||rj\.
* ODCCURRENCE
Worldwide. Around
plants, leaf liceer,

rear angles of
prronotum extend
fackward ro
form sharp point

weer

rotren wood, and soil,

Mack-and-ora
SIFTfILNL

warn

[5 ils

CHALCOLEPHNES
LIMBATUS 1s found
i woodland and
erassland in South
\llli_‘llt a.

LARVALE, o1 smooth,

WITCWOrImS,
stender and

are

cylindrical.

Length

in (0.2-7¢m)

order COLEOPTERA Family | Roy Iy LIDAE

GIANT FUNGUS BEETLES
Also called pleasing fungus beetles, due to their
attractive coloration, these insects are gt'm'l.l”\
smaooth, with an oval or elongate shape. In many
species, the elyera are dark green or blue and the head,
pronotum, and legs are reddish brown.

e LIKFE CYCLE Females lay their ¢

s on the fruitng

on the surface of the fungus or tunnel inside the flesh,
e OCCURRENCE Worldwide. In
forests and woods: under tree bark,

Al SOUrces '11 pi-!l“ \‘I!‘, .Ilid Oon orm
LARVAL : fungi and rotting wood,

clongate and

may be brightly

e bryght pattern
of fines across

elytra

colored,

ZONARIUS
sSPPECIES

have the boldly
striped elytra
that are typical
of some tropi al
members of this
family

= SCAPHIDOMORY
SPECIES, from So
America, can prod
toxic fluids from t

a defense.

Length 1 1in (0.3-2.5¢m) Lar

avel outline
af abdomen

‘ Larval feeding habits " i l;

bodies of larger fungi or on decaying wood. T'he larvae feed

anus and leg joints as

No. of species ¢ ()

elongate, parallel
steledd shape o

SEaores
ANGUILATES
has distinctive
orange markings
on the thorax,
which continue
on the elvera

elvira potnted 4
alf rear

[ No. of species 2 500

lait 3 sepments of e
1 -segmented

danfennid form
slim clubd

saneol

wutfae

LS

this spectes
uth

has distinctive
ULt orange spols

val feeding habits
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Order CoLEOPTERA Family G romTrRUPIDAE [N"- of species ()

DOR BEETLES last ther

1 2-segmented

SELIENTS
Also called earth bornng dung beetles, Anten i

form a elutr

these stout msects are oval and rounded.

They are brown or black and shiny, often
with a metallic-blue or purple sheen. The
tough elvera have longitudinal grooves
or striations, and the broad tibiae of the
front legs have strong “teech”™ for digging,
o Lk CYCLE are lad in soil
and dung. Adults prepare burrows and
carry down dung, carnon, or decaving

LARVAE are grub
like and white and

matter to feed their larvae mav be swollen

| * OCCURRENCE Worldwide. In

dung, carrion, decaving wood, or fun

toward the end
of the abdomen

horus on thorax

aof male

lowgetnelinal

ronves on elytra o

shewy, fough
elvira

rounded back

TYPHAEUS TYPHOEUS is known B CERATOPHY LS hind tidhiae
as the Minotaur Beetle because HOFEMANNSEGGT comes ".-"'J'-"’" L
' 7 I f
the males, shown here, have horns. from Spain, Portugal, and and roothed
Females make burrows, stocking North Afnca, e bunies the \
the side tunnels with rabbie dung dung of various herbivores.
[ Length 1%in (0.4 - d4cm) Larval feeding habits w ‘
‘ Order ¢ OLEOPTERA Family GYRINIDAL No. of species 750

WHIRLIGIG BEETLE

I'hese oval, streamlined beetles are mostly black,

S eves divided into upper
and lower parts

shart
often with a bronze or steel-blue sheen. The long anieAnGe &
front legs are used to grasp prey, while the middle

and hindlegs are shoreand paddlelike. Whirligigs

occur in large numbers on the surface of warer and lang front
uied to
ifr prey

use ther npple-sensitive antennae to locate prey
e LI CYCLE Ciroups of eges are lad on the
underside of leaves, Pupation occurs on land in a
cocoon or inside a mud cell,

| * OCCURRENCE Worldwide, On the surface hort. paddl
; short, paddle

\ of ponds and slow-flowing streams., Lilke w:rn'}."r
8 ¢ REMARK Their name derives from and hindlegs

the face that they swim rapidly, in circles.

ENHYDRUS SPECIES are
LARVAL are elongate, with tound in South Amernica. Like
sharp, sucking mandibles all whir

g beetles, they produce
and feathery abdominal gills a fruiey odor thar deters predators

Length v _1in (0.3-2.5¢m) Larval feeding habits * *n’V




BEETILLES = 121

No. of species 3 ()

Order COLEOITERA Family HISTERIDAI

HISTER BEETLIS
I'hese tough-b

e convex in profile, although some have flat bodies tha

«d insects are rounded or oval, Many

low them o hve under bark. Most species are black

ind have vanous stiations and puncoures on the

surtace of the elvir and orher body parts \'i“'

o LIFE CYCLE Eggs are Lad incarrien ;;?

dung, and rotting plant matter. The larvae r" I

(and adules) eat other mseets, especally {—: i

fIv mageors and beetle grubs ;:'..

* OCCURRENCE Worldwide. In Y

dune, carrion, or leal hiceer; under bark: in LARVAE e

tunnels of wood-boring insccers; in nests of cloneare, with

wits or birds; or inside termute colomes sipuare heads

L
SUDE VIEW
CARCINGOPS PUCTLO S HOLOLEPTA SPECIES arc
k. extremely shiny " rv flat, v i extremels
thit breeds in v st I'hev hunt
i or animal mderncath the bark
MHLL vat dung OVERHEAD of various trees
Lengt! lin (0.1=2.5¢m)
T
Order (oL EOPTERA Family iy DROPEILIDAL 2 000
. )

WATER SCAVENGER BEETLES
I'hese beetles are oval and colored black, brown, or
sometimes vellowish, The prineipal distmgushing
feature 1s their antennae, which end i a four
seemented club, The last three segments of this

club are hairy, whereas the first s smooth and

Many adults hive i water, carrving i

saucer-shape
under their wing cases and on the surtace of their body
o LIFE CYCLE Eges are lad on water and i dung

crs; the

indd damp places. Adules are usually scaveng
larvae cat agquatic insect larvae, snails, and worms

I'he larvae may have gills or take air ar the surface
e (DCCURRENCE Worldwide. Most live i water

< are found

ind damp habicats, although some

i dung, decaving vegetation, and soil,

HynDpropirys picer's, also
called the Grear Silver Water

LARVAE nun Beetle, uses its specally shaped
have warty or antennae to channel air back,
hairy backs under the wings

Langth 1in (0.1=4.5cm) Larval feeding habits '
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Ordh Family | anipyRIDAE

e COLEOPTERA

FIREFLIES
Also called lightning bugs, fireflies are neither flies
nor bugs but Mar, elongace, or slightly oval beetles.
Most are dull-colored but may have red or vellow
markings. Males usually have fully developed wings,
whercas females may be wing

less, Some wingless

females look Like larvace. T'he common names
derive from the fact that the adules of many species
communicate with mates by using species-specific
flashes of cold, green light. These are made by
luminous organs on the underside of the abdomen,
® LIFE CYCLE Eggs are laid on vegetation. The
larvae, which are commonly known as glow worms,
teed on invertebrates and snails,

* OCCURREN(
woodland and maist grassland.

L Worldwide. On vegeration in

* REMARK Females of some species imitate the
flashing of closcly related species, luring the males
with their sexual signals and then cating them.

P
M

Lu.»n,a:u._

LARVALE are elongate and
taper at both ends, The
head is small and usually
longer than its width,

(0.5-3cm)

Order oL EOPTERA Family [ apririninag

MINUTE

SCAVENGER BEETLES
I'hese tiny, oval, brown or black beetles, also called
mold beetles, have a small, rounded pronotum. The
wing cases have rows of ribs or puncture

marks and may be slightly hairy or bristly,

e LIFE CYCLE E
such as decaving matter and fungi. T'he larvac
feed on the spores of various fungi.
* OCCURRENCE Worldwide,
especially in temperate regions,
Under stones and bark; in fungi,
decaying or moldy material, and
birds" nests; and on flowers,

are laid on substances

longitudinal rows e
of puncture marks
on elytra

w':!'ﬁﬂ}«.ﬁ:

LARVAE are pale, oval
or elongate, and shightly
flat. The upper surface

has groups of hairs, grooves on its elytra,

ENICMUS TRANSVERSTS has
brown to black coloration, a
very flar body, and distnenve

No. of species » 000

head

larve,

Aielelen branched
I large anlfen e
Jrranaliem

AN
and black
f‘"l".fu' N
coloration

et
elongate,

sltghtly

aval body

saft elyira o

LAMPROCERA SELAS has distinctive
antennae and orange-red and black-brown
coloration, which warns potential predators
that this insect is distaseeful,

Larval feeding habits *

[ No. of species 5000

,/. antennae have 11
~ segmrents and small,

i segmented clud

TARIDIUS BIFASCIATES
15 a fungus-feeding native
of Australia, now found
elsewhere, Tts elyera have
distinetive coarse grooves
and dark markings.

K " /

small, rownded »
frranalim

7

oval outline o
) /
i f

CORTICARIA IMPRESSA 15 a dark
brown, fungus-feeding beetle,
lts wing cases are a lighter color
than the head and thorax,

Length v, iin (1- 3mm)

Larval feeding habits -'B'»




BETLIS o 1

I T
Order CoOLEOPTERA | Family [ 1cANIDAL l No. of species y 30
1

detrze gl ifiles

it al rieht angles -

Vg . g argn -
STAG BEETLIS
I'hese beetles are typically large, smooth, and
black or reddish brown. Males are larger than

females and have greadly enlarged mandibles
that may be lined with prominent teeth. These
powerful mandibles are used in male-to-male
combat over females and are designed to i
around the edges of a rival’s pronotum, with
the victor Tipping s nival over. Adules are
mainly nocturnal and cicher do nor feed or
take thnds (plant sap, nectar, or frt juce),

e LIFE CYCLE T'he female lavs her epgs
an II('{.I\HI!'_ ree Hlll||l|\'\_ Towats, of |lr:'_\ Stay
beetle larvae may take several vears to complere
therr development. "The larvae pupate inside a
cell thar s composed of chewed wood fibers

* (CCURRENCE Worldwide. In deciduous

woodland and forests.

WESOTOPES PARANDES
15 found in Afnca. Tes large,
toothed mandibles are bemr
almost at nghe angles, to
lock around the bodies of

rival males when highnng

LARVALE arc
C-shaped, with

feated sene '

» pale has !
fr o than pronofum

srrong thoracie lees

ferr

PHALACROGNATHES MULLERTD 1S
a dhistinctively colored, metallic stap

CHIASOGNATIHES GRANTI
males have greatly elongare
mandibles, which they use
i mele-to-male combat

beetle that s found in the
rainforests of northern Australia

Length 34in (0.5=8cm), most %=1%in (1.5—.5¢m) Larval feeding habits //




124 « INSIECTIS

Order (COLEOMTERA

Family L ACIHDAL hin. |'|.I C.-|1:.'c:|n'~. 35000

head hididen
from abwce by
® fronaortint

NET-WINGED BEETLES
I'he wings of these soft-bodicd, black-and-red
or vellow beetles often have a netlike pattern
of cells on the elvera, Adule females of a few
ramnforest species look hike very Large larvae. @ red-and-black
e LIFE Gy
the Larval feeding site

ST

w5 are typically laid in or on
the larvae suck liquids
from rotting matter or cat small arthropods,

caloration

I'here 15 some debate about what these beetles

cat, and hittle s known about the hife evele ol .
elvtre herce

most species. Adules probably do not feed a grear Lk
I | - o Mack tips

deal, but some ke nectar and pollen,

* OCCURRENCE Worldwide, except in
New Zoaland, mainly in warmer
regions. In wooded and well

vegetated arcas,

» netlide scwlpiiering
an elvira

o elvira spread out al

LARVAE are often wider in LYo s SPECIES are typically flar, with

the maddle than at the ends,
and the dorsal surface may
be patterned

black-and-red warnimg coloration that
derers predators, Males and females may
have different shapes or marki

Length

14in (0.3 = 3cm)

l Larval feeding habits " l{

Order oy EOIMTERA Family s 11 1.01DAT ] No. of species 3.000

SGNATE 01 RATTVR head points

o downw

BLISTER BEETLES

Also called oil beetles, the adules praduce canthariding an

arel

Jrranofun e

oily fluid to derer predators that can bhster human skin.
NMost species are soft, leathery, and black or brown with
red or yellow marks. Some are merallic, Most are
parallel-sided; a few are oval. "The elvera vary in length.
e L1FE CYCLE

stage la

s are lad i sonl, The mobile, first

and eat the eggs of grasshoppers or

bees, Adules are herbivorous,
* OCCURRENCE
Worldwide, except in

New Zealand, mainly

i owarm, dey areas. On

Mowers and foliage.
¢ REMARK Some species
are crop pests, Cantharidin

& distinet
neck

S MYLABRRES SPECIES are all brighely
colored and scerere toxic or blister
Hunds from chear leg joines, Some

species are serous pests of millet

crops in West Africa,

From Lyeta vesicatoria is used

o treat urogenital

disorders,

soff, »
leathery
Treaedy

LYTTA VESICATORIA, the Spanish
Iy, s a bright, indescent green

LARVAE become
mereasingly prublike
with each molt

and produces a mouselike odor,
lts lurvae develop in the nests of
solitary bees,

Length 4 _1%in (0.5 -3cm), most 4

din (1 Larval feeding habits " &




151

L TLES »: 125

II’“:"' COLEOITERA Family N {ORDELLIDAL No. of species | 5())

F'UMBLING FLOWER BEETLES
I'hese heetles, named after their habit

of tumbling when disturbed, are tvpically
humped or arched moprofile but quite lat

from side to side. "The end of the abdomen
15 spinchke. Most species are brown or Sibk

black with prtrerns of shore white, red, o WORDELIA OCTOPUNCTAT

vellowish hairs or seales, has bright orange spots on its

I LIFE CYCLE Eges are Laid singly i

dead wood or plants, The Larvae develop

elvera and a prarerned pronotum

/

maostlv in decaving wood or mine plant

stems. Adules ear necrar
e OCCHRRENCE Worldwide, mainly i
tropical regions, Adules gather on flowers

and dead wood in the sun OVERIEAD

Yo TOVMONIA BUCEPHALA

LARVAE are evlimdneal has the parallel-sided w
md elongare, with a round shightly tapering shape that s
head and short legs characternistic of this fannly

[ Lengtn 0.2k ) Larval feeding habits ) ¢

|"""" COLEOPTERA NITIDULIDAL No. of species 3 ()

POLLEN BEETLES
\lso known as sap beetles, these small beetles are mostlhy
oval, SOpure, or red tangular, and are often convex m

profile. Most are brown or black and can have regulkar

red or vellow spots, In some species the
clyvera are shortened, exposing the last

| couple of abdomimal se
* LIFE CYCLE Ly

around feeding sites, Adules and

wnis

rsare land

larvae feed on sap, nectar, and
pollen, but a few prev on

| 5t ale insects, and some larvae
develop inside seed pods,
® (OCCURRENCE
Worldwide. On fowers, sap
Aows, and decaving plant and
animal matenal; a few species

live i ant and bee colones,

Wertarrnes
PIANNSCULUS 15 2
Furopean native. Both
the adules and larvae feed

LARVALE are long, slender
shehtly curved, and white.

on buds and flowers
EPURAEA SPECIES are
mastly pale or red-hrown

i shightly e, with clubbed

antennae and dark eves

teletr

Length in (0.1-1.5¢m) Larval feeding habits . ¥ !.'r




126 ¢ INSIZCTTS

Order COLEOPTERA ]"'“"" PASSALIDAI No. of species 5(()

o antennal
cluly has three
SEUIRERS

BESS BEETLES
Also called betsy or patent-leather beetles,

these species are shiny black or dark brown with
a parallel-sided, flattened body. "T'he elvira have
noticeable stnations, and many species rarely fly,
* LIFE CYCLE

and larvae live together in rotten tree stumps and logs,

o cenfrad proove
an therax in
SOme SPectes

s are ld in dead wood. Adules

» S

Adules chew wood into pulp for the larvae o pronotum

cat; the cellulose s l|i_!',t"~[t'l| by fungi in the zut.

* OCCURRENCE Primarily tropical regions. Mainly
i wooded arcas of South Amenca and Southeast
Asia. Some are found inside leal-cutrer ant nests,

* REMARK Adults make sounds by rubbing their

hindwings

o clungate oy
unst the abdomen. These are used for

aggression, matng, and keeping in touch with larvae

A}

PR ASRA N WWEACOCYCLUS PARRYT has a
( . s N fattened body thar allows it to dig
through detntus and under bark.

LARVAE have shore, thick
hindlegs, which are scraped
against ridg

|

o comiike
AR

es on the middle
s to produce sound,

mandibles point
foraards »

o small eves

& strong,
spiny
faie
elvira kacve e
distinet

VAPt IR

& [ringe of
Heters

® clear pap
Metareen
prvitattim

and elvira

o shiny and
pattiallel-sicded

Hoely

w shiny black
coloratton

VIACOCYCLUS SPECIES are
well represented across Southeast

Asia, Individual species look very ACERANUS RECTIDENS has
similar, and detatled examination is curled, ten-segmented antennae
required for correct identfication and a short peg on the head

Length

in (1-8.5¢m) Larval feeding habits //




BEETLES = 127

Order oL EOPTERA Family pgp L APHIDAY No. of species g (0 \

Yo > T LR
PSELAPHID BEETLES R R

I'he abdomen of these small brown beetles is Iuropean

nd hives i moss

pools and bogs,

considerably broader than the pronotum and the clumps ne:

head. The elvera are short, which leaves most

ol the abdomen exposed. short elvira leave ®
e LLIFE CYCLE Litle is known about :_‘f:::w - abdomen exposed
the hie evele of most species., Adules, .u... ; il @
and presumably larvae as well, ear mites, | b

small insects, and other invertebrites,

© OCCURRENCE Worldwide. Under - SATRESOUES LARYAL
el iy asa y / DELAPORTE lives are often
bark, in rotring vegeration and wood, o0 Assocation with slightly
and i moss, leal hiceer, caves, and sol, \ Lasius brunnens ants, Martened
Some species live i ant colonies, I‘\ i dead wood in shape.
Length o0, vin (0.5—6mm), most under “in (3mm) l Larval feeding habits *

Order COLEOFTERA Family IYROCHROTDAL No. of species 150

In ‘' < g ~ v

PYROCHROID BEETLES

" distinet “ueck™

Also called fire-colored heetles because P b

of their distinetive black, red, and vellow ® his species
coloring, most species are narrow and

solt-bodied. "The eves are Large in relation

to the head, and the segments of the

antent are serrated or have long processes,
o Lol Gy |

the bark of dead wood, where the Larvae

g5 are laid under

narvon body e it eoelt segment |

af it
develop, cating threads of fung

or small creatres. LLARVAE
o OCCURRENCE Mostly are flat i

shape, with

PYROCHROA SPECIES, o1
cardinal beetles, are found on
flowers and tree trunks or stumps,

in Northern Hemisphere and

distnenive
Southeast Asia, In woodland

segments

and foreses, at the rear Maost have quite flar bodies
Length v, _viin (0.6=1.8¢m) [I.dl\r-il feeding habits "
Order (oL EOPTERA Family RpupirHoRInAL \N"' of species 450

WEDGE-SHAPED BEETLES

I'hese hump-backed, black-and-orangish beetles

ViETorcrs
PARADONTS 15
are deseribed as wedge-shaped because of their the only “'"_"‘l'
Spedies m this

extremely blunt-ended abdomens. The wings
Famuly. Ts larvae

mav be either full-sized or shorn
e L CYCLE 1y

the Lirvae are Parasinie on co kroaches or wood-bonng

are parasites ol
Vespaede wasps

ey are lod where host insects visit
and their Larvae
beetle, bee, and wasp larvae.

Young larvae may have legs. \
Later stages are maggeothke.

® OCCURRENCE Worldwide.
In a varery of habitaes where
inscot hosts can be found.

LARVAL of
carly si

%

w weelge-shaped
Prnely

may have legs
to gnp the
host inseot

Length s, 1%in (0.4 =3.60m) il.irv;ul feeding habits '*




128 = INSLECTS

Order COLEOPTERA

Family GeamABAEIDAE

SCARABS

I'he huge family Scarabacidae e mprises several major

subfamilies

including dung beetles or scarabs, gant hercules
beetles, and leal chafers, Extremely vaned in shape and size,
therr colors range from black to metallic blues and greens, All
spectes have antennae that end i a Kind of club, made up of
several movable plates. "The males of many species have

horns, which they use when highting over fe
o LIFE CYCLE |-
in soil, the dh

I|I."\.

ss are laid — and larvae can be found
ol herbivorons mammals, rorren wood, and
nh't'.nmg matter. Some adult dung beetles use then ||lln||L';\

to roll fresh dung away m balls before burving the balls and

laving, their egpes inside. Odhers bury dung where i s

* OCCURRENCE Worldwide., On dung, carrion, decaving
mateer, fung, and vegetanon; under bark; and in the
burrows of vertebrates or in ant and termite nests.,

* REMARK The dung or scarab beetle was a major
rehigions symbal in Ancient |

Mummification may have been
an mitation of s pupal
stage, protecting the

hody during its

transformation and
uloimate relarch,

Tast ablominal o
sepments shoaring

IS HOTES
RESPLENDENS
s tound in Central Amernca
Many brightly colored species

stont hind femurii o

such as this are much sought
after by unscerupulous collectors

VMELGLONTHA MELOLONTHA, the
Clockehater, is noctuenal and often
antenwal club made

attracted o highes, Related species are
upr of movalde plates

% called June Bugs or Summer Chafers,

folding,
et
hinteloeings

Length

OV (0.2-<17cm)

Larval feeding habits e
g havits. 7 o o

Flu of species 16.500

o lraght green,
shiny, mietallte
colaring

S PHANEUS DEMON s
Clentral Amencan species
whose larvae develop inside
the dung of large herbivores,

shiny, polden
o coloring

slrong
@ oy

shecel-shaped
o Head

red-pueple,

mietaliie sheen

AKBEPER AEGYPTIOR UM, found in
Mrica, rolls dung balls as large as 2in
Sem) away from dung parts to bury.,
Ihis Targe, colorful beetle was probably
the first to be revered in Ancient Egypr.




BEETLES = 129

LARVAL e
white, Cshaped
erubs with well
developed

mandibles

NCOPROPHANEDS LANCIFER
comes from South Amernca, This
species bunes pieces of dead animals

on whieh e then rears s Lirvi

SCARABAELS CATERATOS, tound in

castern Afnca, is atracted to the dung A CHALCOSOMA ATIAN 15 one
of Lirge herbivores, such as butfalo and of three known species from
wiralfes. Females stay in the nest wo look castern Asia, Males use then
ter the voung when they emernge trom harns to grapple with cach

within the brooding dung balls other in contests over females




130 = INSLECT'S

Order (.0 I'ERA Family gy DPHIDAL MNo. of species 250

CARRION BEETLES e e

Many of these flar, soft-bodied species are of abdonen o

black or brown, often with bright vellow, red, or g

orange markings. In some species, the elver are \

flat, oval,
o Droad body

shortened, exposing several abdominal segments,

¢ LIFE CYCLE Adults and larvae are mostly
scavengers, cating rotting animal or plant material.
Species of the genus Nicraphorus (sexton or burving
beetles) bury corpses of small animals and lay their

.
brmps on
elvira

cees on the buned carcass, In some species, adules OIS
may feed their larvae regurgitated carrnon,

* OCCURRENCE Worldwide, but mamly in the
\iflfll

dung, and rotting fungi,

rm Hemisphere, On the ground near carcasses,

SELPHA AMERICANA 15 a native of North

z LARVAE are flar and elongate, Amenca. It has a broad shape and Farly
T S ;
W with a broad pronotum and bright coloration. Like all carmnion beetles, it
small head. 15 quickly attraceed o carrion by the odor
Length s, _1%in (0.4-4.5cm), most under %in (2em) ] Larval feeding habits f;
Order COLEOPTERA Family G rAPHYLINIDAL IN“- of species 29 ()0

ROVE BEETLES etk allvier s

Most of these beetles are small and smooth, Hextble abedomen »

with elongate, parallel-sided, brown or black fleat head and flat

bodies. Some mav have a sculprured body forst segment of thorax e
| surface, bright colors, or body hairs. They all — Syapiyiives

have short elvera, and a highly mobile, OLENS, or the

(‘\P“\Cd -|l"1l'|||L‘||. ."1.|I|-|“ \l’l'l"('\ ".'flli (8] l'l' I]\-‘ kl." Cloa |.

divmal; larger species are usually nocturnal Harse, is a large,

black European
species,
disturbed or
threatened, it

o LIFE CYCLE
soil, fung

s are commonly laid in
itter. Most larvae prey
on nsccts and other arthropods, and usually
live in the same place as the aduls.

* OCCURRENCE Worldwide. In soil, up in A seorpion
fungi, leaf-hreer, decaving planes, and like threar posture
carnon, Some are found inoant or termice

and leaf

curves its abdomen

. . . covering of Mook
. colonies orin the fur of some mammals, s
I * REMARK Species of the genus Pacderais heairs »

can bhster the skin af handled.

alidomen wsed to push
teler elvira
o when wings mof in e

clongale
mandibles &

henclarings u

LARVAL are
o hinlieings folded clongare, with short
beneath short elvira antenmae and cerci,

EMUS HIRTUS 15 a distinetive,
large species, native to southern
Furope. Tr likes to hunt prey
that feeds on carrion or dung,

Length im (0. 1=4¢m), most under 4in (2em) Larval feeding habits ,‘ i ﬁ' T




Bl

JI'LLES o 131

Order

COLEOPTERA

DARKILING BEETLES

'hese beetles are mostly black or brown in color

Some species, however, have colored markings or
white elvera, "There is a great variation in shape
within this family, from parallel-sided and blunt
ended to large and broadly oval. "T'he body may be
smooth and shiny or dull and roughly texoured.
o LIFE CYCLE The eggs are scattered singly or
in groups inand around the farval feeding-mateer.

I'hese beetles are scavengers and mostly ¢ar

decaving vegetable or animal matenal; some larvae
will eat plant roots, Adules of many species are

able to [\Illlillt C i h|||| '\|I|I.'”|TI"_ seorenon, used

for defense, from special glands on the abdomen

o (CCURRENCE Worldwide. In all terrestnal
habitats, especially desert and arid regions,

* REMARK Some species can be pests, The family
mcludes flour beetles = which may dam

re stored,

dricd foods such as flour, grain, and cereals = and

others that damage coffee or mushroom crops,

LARVAE are clongare and
evhmdrncal with tough
badies and short le

ONYMACRKRIS CANDHHPENNES has el
with no pigmentation. Combined with s
lomge begs, this allows it to be active durning,
the day inits nanve Namib Desert

- . »
Lengih 2in (0.2-5cm), most under %in (2cm)

[ Family “I'lNEBRIONIDAL

No. of species 17.000

samroath

BIAPS MUCRONGTA 15 one of
six similar, nonflving European
species. Called cellar or churchyard
beetles, they favor dark places.

HELAEL'S
SUBSERRATUS, ur the
Pie Dish Beetle, has a
seedlike appearance that
protects it from pre dators
It s mative to Australia

TENERRIO MOLITOR, oF the
Yellow Mealworm Beetle,
s Found across the world in
stored grains and four

Larval feeding habits I;’
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= INSI(C

T HERE ARE 8 FAMILIES and 560
_ = Ispecies in the order Strepsiprera,
Male strepsiprerans have large, fan-
shaped hindwings and tny. straplike
forewings. "I'he hindwings have a twisted
appearance, giving rise to the other
common name for this order = twisted-
winged parasites, The grublike females
are wingless and, typically, legless. They
usually live as endoparasites, inside the
bodics of other insects. Strepsipterans
use species from many different orders
as hosts but favor bugs, wasps, and bees.

Males derect martes by the sexual
pheromones that females emitand then
cling to the host’s body and mate with

Order G rrEPSIFTERA

STYLOPIDS

STREPSIPTERANS

—[ Family G v OPIDAE

the female inside. Metamorphosis s
complere. Eges hatch inside the female.
Hundreds or thousands of tiny, six-
legeed larvae (riungulins) emerge from
the host, and cach goes in scarch of s
own host. Once a hostis found, the larva
uses an enzvme to get inside and molts
to become a legless  endoparasire,
feeding on the host’s body fluids and
tissues. Pupation occurs inside the host.
Males emerge and flv off, Killing the
host in the process, bur females remain
inside the live host.

Some species of strepsipterans are
useful control agents of pests such as
crickets and planthoppers.

Males of this family are small and dark, with bulging,
berrvlike eves. The forewings are tny and straplike:
the hindwings large and fanlike, Females are wingless
and legless and never leave the bady of their host.

o LIFE CYCLE Most stvlopid species parasitize
mining or sweat bees or solitary or \r\|lld wasps (see
PP 78930 After mating, ¢ges hatch inside the female
stylopid, The active tungulin larvae then leave the
temale through a special brood passage and crawl
onto Towers to wait for the nexe host,

* OQCCURRENCE Worldwide. In various well-
vegetated habitats, wherever hosts are found, NMales
are free-lhiving, whereas the females of the species
live i the bodies of certain bees and wasps.

® REMARK The sexual organs of the parasitized
hosts degenerate and, in some cases, there may be

a reversal of secondary sexual characters, so that
males look like females and vice versa,

branched
dnfennie o

LARVALE are very small,
with a pair of bristles at
the end of the abdomen
that they use w jump.

MaLE

Aein (0.5 = 4mm)

Length %,

female »
stylopied
thstdde host
Dee profects
praartly from
Detareen
SN

af the bee’s
abelamen

FEMALE IN ARDOMEN
OF HOST BEE

Derrviike eves

7

I Larval feeding habits i)

NTYLOPS SPECIES have

a highly distinetive shape,
They have an interesting
biology that has led to
them being used as the
emblem of a major
entomological sociery

o Ainel
slightly

appearanie




SCORPIONEFLIES = 155

SCORPIONFLIES

T HEE ORDER MECOPTERA includes
L= 19 families and 550 species. The
common name refers to the scorpion-
like abdomen scen in the males of
certain species — slender and upturned,
with swollen genitalia. Scorpionflies
have an clongated body, and most
species have  two  pairs of narrow
wings. T'he head is typically lengthened
downward to form a beak, called the
rostrum, which bears the mandibles.
Scorpionflies feed on dead or dyving
inscets and will also feed on carrion,
nectar, or various other fluids. NMating
often occurs after dark. Tv may involve
the presentation of nuptial gifts by the

Order N JECOFTERA

HANGINGFLIES

T'hese scorpiontlies can look very

like crane fhes (see po140). They are
charactenzed by slender wings, very long
legs, and specially modified hind rarsi for
capturing prev. he fifth tarsal segment
of the hindleg s sharp and can gnp

prey tightly. Hangingflies

rypieally hang from
vepetation by thenr
front legs and il
their long hindlegs

to catch passing prey.

® LIFE CYCLE The
mating process can be
complicated by the males
stealing cach other’s nuptial o
l,:'ll'ls. I
l'<l'|L'I[?i"'.l hke larvae stick debns

to their bodies for camoutlage.
They crawl around after dark on sol
and leal hueer, eating dead insects,

* OCCURRENCE Southemn
Hemisphere. In damp woodland

or well-vegertated, shady arcas.

sleneler. brownish
winEs .

rsoare lavd insoil, The v

LARVAE are caterpillar-like,
with three pairs of shore thoracie
legs, short abdominal prolegs,
and hair-bearning warts.

4@ BITTACIDAE

o Jarsus folds
nphtly around prey

males, usually in the form of a dead
inscer or a mass of saliva that the male
produces. Females will reject males
who offer small or poor gifts, but a male
may then simply take a mate by foree,
scizing the female with s genital
claspers. Sexual pheromones may also
be involved in the courtship rituals,
being produced cither by the males only
or by both sexes.,

Scorpionflies lay their cggs in soil.
Metamorphosis is complete and the
larvace are cither highly caterpillar-like,
with abdominal prolegs, or grublike.
Pupation takes place in an underground
cell or in vegetation,

MNo. of species 170

o two slender spanes
alt end of bia {only
csthle herel

| G 1

o stalblibe wing base

l Dlaek

i i o lang, wrange
Friers

redl hendlegs

w fong, slender
abelumen

Blaack hind o
farsi

HARPOBITIACEUS AUSTRALIS
15 an Australian species with
browmish wings and orange-
red, banded legs,

Length s 1 %in (1.5-4cm)

I Larval feeding habits * lﬁ

- A
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134 « INSECTS

Order MECOPTERA Family BOREIDAE

SNOW SCORPIONFLIES
T'hese dark brown or black insects do not fly,
although their long middle and hindlegs allow
them to jump short distances. T'he wings
are reduced and hooklike in the males,
and scalelike in the females.

* LIFE CYCLE Eges are laid in moss.
I'he adults and larvae of this family

f""'?’r\_\'

LARVAE are

mainly feed on mosses and lichens.
* OCCURRENCE Northern

Hemisphere, in cold, mountainous

evlindrical and
caterpillar-like,
with well-
arcas, They occur on snow, in mosses, developed
and under stones, but are quite rare. thoracic legs.

Length 14,

My PANORPIDAE

Order N [ECOPTERA

COMMON SCORPIONFLIES

I'he wings of these scorpionflies usually have brown or bl

i tal apparatus at the end of the abdomen is
swollen and uprurned.
e LIFE CYCL
steal prey from spiders” webs to
feed the female during mating.
Fggs are lud in soil or damp leaf
litter, and the larvae resemble
caterpillars. Pupation takes place
nside a cell underground. Adules
eat dead inseets, nectar, and fruit,
® OCCURRENCE Worldwide, /
but mostly in the Northern broad white 4

Hemisphere, Among vegeration hands on
hinelarings

Some males

in a variety of shady habitats.

slender antenne

hromen wings with
white patches

Length 1,

win (2=5mm), most %=4an (3-5mm) Larval feeding habits

ack

In females, the abdomen tpers to a poine. In males,

genitalia o

APANORPA LUGUBRIS

IS common in parts of LARVAE have three
North Amenca, The males pairs of thoracie legs
o upturned, swollen of this large species are and eight pairs of short,

genttals (n mle bigger than the females, abdominal prolegs,

w=1in (0,9=2.5¢m), most Ya=%in (1=1.5¢m) Larval feeding habits ’;

No. of species 26

distimetive, downward.
o pointing head » wvipositor

BOREUS BRUMALIS 15 secen here
maring on the surface of snow. This
15 the most commaon snow
scorpionfly in the northeastern US,

360

- froad white
Deanels on
o forewings

hinefarings o
similar in shape
ta foreaings, bt
clightly smaller

clender »

fepy

PANORPA NUPTIALLS

15 a large, distinctive
North Amernican species
with striking white bands
across bath pairs of wings

nsm




FLEAS = 135

T HE ORDER SIPHONAPTERA is
| divided into 18 families and 2,000
species of flea. "These brown, shiny, and
wingless inscets have tough, laterally
flattened bodies covered with backward-
pointing  spines  and  bristles. The
enlarged hindlegs are part of a unique
jumping mechanism involving energy
storage in rubberlike pads of protein.

FLEAS

sucking blood. "They are cctoparasites,
living on the outside of a host animal and
feeding on it without killing it

[.ess host-specific than parasitic lice
(sce pp.83-84), some fleas are found on
over 30 host species — mostly terrestrial
mammals but also birds. Metamorphosis
is complete. The larvac do not suck
blood, but scavenge on the excrement of

Fleas have specialized mouthparts for adult fleas, detritus, and dried blood.

Family HySTRICHOPSYLLIDAE No..of.apacies g

Order GIpHONAPTERA

i

RODENT FLEAS

These species of fleas have a comb of stout, dark bristles
at the rear edge of the pronotum. Most are ectoparasites
of small rodents such as mice and wood rats.

o LLIFE CYCLE Sticky eges are lad in the host's

burrow, lair, or nest. There are three larval stages,

» flar, shiny
7] l'r-'tjlr' Wnen

and pupation takes place within a silken cocoon

* OCCURRENCE Worldwide,

mainly in the Northern
LARVAE are slender,

pale, relatively hairless,
and without legs.

IHemisphere. In hosts™ nests,
* REMARK Pest species

mclude (,-;-,.;,r,,,{(.}”-,";’;;. gallinae,
the European Chicken Flea.

EPEEEDEA SPECIES are found
only in North Amenca, Their
Favored hosts are rats, mice, and

shrews,

Length v %in (1-4mm) | Larval feeding habits ‘,'L‘

Order GpHONAPTERA

] No. of species _‘t;'III )

Family ppi1CIDAE

COMMON FLEAS

| 'his family looks rypical of its order and may have

CNPHOPSYLLE'S
CUNICULNS
widespread in
the Northern
Hemisphere and
carries the rabbit

bristle-combs on its pronotum and cheeks, Common
fleas are ectoparasitic on humans and a wide range
of other mammals, including dogs, cars, and rabbits,
o LIFE CYCLE Eggs are dropped in hosts” nests

3 disease myxomatosis
or burrows. Adules can survive for a long time

eve tonches cheed
o comb

without a blood meal. Emergent fleas remain in
their cocoon until they sense a host's presence.
e ()CCURRENCE Worldwide, On mammalian
hosts in g wide range of habicars,

* REMARK Manv species spread discase,

T'he Dog Flea carries a tapeworm that

spony Bindlegs o

CEDISPSYLIA
SIMPLEN 15 found on
cottontail rabbits in
North Amernca.

affects dogs, cats, and humans,
The bacterium that cansed
bubonic plague in medieval
Furope was carried by

LARVAE are
slender, pale,
and wormbhike,

various types of rar flea.

Length 1, _%4in (1-8mm)

1 Larval feeding habits w




136 = INSEC

TWO-WINGED FLIES

HE ORDER DIPTERA contains 130
families “and 122,000 spccies.
These insects have just one pair of wings;
the hindwings are reduced to small, club-
shaped balancing organs called halreres.
Some are wingless, There are two
suborders. T'he delicate and slender
Nematocera (Bibionidae to Tipulidae
below)  have  slim antennae.  The
Brachveera, divided into Orthorrhapha

and  Cyclorrhapha  (and  represented
here by the families Acroceridae to
‘Iephritidac) are more robust, with short,
stout antennae that have fewer than six
scgments. Metamorphosis is complete.
Two-winged flies are vital pollinators,
parasites, predators, and decomposers in
all Kinds of habitats. Many, however,
damage crops or carry discases that have
a huge impact on animals and humans.

Order [yip1ERA

MARCH FLIES

smaller heads and separated eyes. Despite

the common name, few fly before April.

e LIFE CYCLE Females dig into soil,

where they lay batches of eggs. The larvae can
be found in soil, compost, dung, and leaf liteer,
* OCCURRENCE Worldwide. In pastures,
meadows, woods,
and pardens.

SEEETE

LARVAE are long,
and shightly far,
with a rough surface
OF projections,

w dristly

Length 1. Viin (0.5-1.1cm)

Family gigroNIDaE

I'hese hairy flies are black or dark brown, Males have
large heads with eyes that touch, Females have

Dk Doredy

[Nn of species 780

\

shart antennar
with beadlike
. Sepmenis

w dead
setller than
i male

lere head with
eves fouching

® on faf

o shiny black
Dol

FEMALE

BIsio MARCEH s a Furopean
species. Adules emerge in early
spring, when AT sWarms are
seen Mving clumsily wich their
legs hanging down,

MALE

Larval feeding habits y,,] g

Order DyprERa

Family CrcinoMynpak

[ MNo. of species 5.000

GALL MIDGES

CECIDUMY I SPECIES
are difficule to identity,
bt the type of gall

® NGO mMore
than four
v redch

T'he delicate gall midge has long, slender legs. Tt may
be white, pale yvellow to green, or brown, The wings
have only a few unbranched, longitudinal veins.

® LIFE CYCLE Most species lay eges inside plants,
producing galls in which the larvae grow. Some lay
eggs on decaying matter, moist soil, or host plants,
Their larvae cat mites, rotting plant matter, or fungj.
* OCCURRENCE Worldwide. Anvwhere near
decaying matter, fungi, or their host plants.

® REMARK Many gall midges harm vital crops.

the wing
margin

llll'\ |'|I‘|kl' can il]ll
identificanion

threadlibe o

AR e

LARVAE are long or
shightly flar, with a
small, comcal head,

o very long,
slendder legs

Length 1/,

=Zein (1=8mm), most under Yin (4mm)

Larval feeding habits i VI lg ’B




TWO-WINGED FLIE!

}“m"' DIPTERA Family (i RATOPOGONTDAL

BITING MIDGES A

I'he common name of these pests comes from therr habae of

vertebrates or other inscers, Slender or stocky, with short, ]
allv with dark

bt

strong legs, these thes are dull grav or brown, us
wing motthing. The head is very rounded, and the male’s
feathery antennae are sensitive to the female's \HI!'_'_|1L'.1I\.
e LIFE CYCLE Males and females mate while flving

g5 are lod i groups or strings i wer soil,

v a swarm. 1
rotting matter, bogs, and warer. Adules do not Iy very far
ireas and suck blood

from the bogey larval breedn

from a wide ran ge of vertebrates, Some SPeCics s k
body fluids from larger inscets, while others carch and
cat very small inseets or eat a vancry of other matter,
e (JOCCURRENCE Worldwide, but maimnly in the

Northern Hemisphere, Commaon by margins of ponds,

rivers, and lakes, in bogs, and near seashores,

¢ REMARK The bites of these insects can produce

severe irntation, making working ouside almaost
| impossible in some regions. Inowarmer areas, some
biting nudges transmit worm parasites to humans
and some carry animal discases such as Afncan horse
sickness and Bluetongue, These midges are also, streims: wnd bog
however, important crop pollinators.

Length Larval feeding habits '3
' - b

win (1=53mm), most about Yain (3mm)

Order yprERA | Family: CHIRONOMIDAL

| .

NONBITING MIDGES

I hese humpbacked fhes can be robust or anly edve s seen w

¢ this

delicate, with long, slender legs, and are pale
brown or shightly
maosquitoes but lack functional mouthparts

e LIFE CYCLE Most of the two- to three-vear life haltere o
i'\i'll' 15 h\t'li as Ll|\-|\': .lll“l['\ |I\ ¢ no I|i|'|_'_'_|.'| Ill.lfl o

cen in color, They look hike

couple of weeks. Mating occurs on the wing in a mating

swarm, and epgs are laid i a mass of stcky jelly on
water or plants, The larvae eat decaved orgamic matter, af
algae, and tny plants or aquate animals, but some are
predacious or burrow into aquance plants,
* OCCURRENCE Worldwide, Widespread
i many habitats and often scen in swarms

| acdusk near ponds, lakes, and streams,
* REMARK The larvae form a vital part

of aquatie food webs, Some have

hemoglobin i ther bodies, which helps
them to live in stagnant, muddy water,

[N

hewd

No. of species 4 (())

VAL

I'h

dre worm

like, with a distinet

ey may have

hatrs on the body

Y ar

s,

0

and backwarers

No. of species 35 ()

CULICOIDES IMPUNCTATEUS 15 +
notorious around Scottsh lochs,

I'he female's

bite is extremely itehy and panful,

™ miatle s

characteristically

T
L

Y

SOCHIRONOMUS RIPARIES
sk uropean specics whose

larvae live in stagnant ponds

CHIRONOME'S SPECIES are Tragile

LARVAE are elongate and often have (| ) \ flies. The adules are short-hved
a pair of |||n|r‘_-_-\ on the prothorax and 1/ | maostly just for a few davs — bur can
the last abdominal segment b be present in very large numbers,

Length 14, 18 vin (1=Ymm) L

J Larval feeding habits " Il

4




1358 = INSECTS

Order DI TERA Family CULICIDAE MNo. of species 3100

MOSQUITOES LAk |

e ) . o ) clongarte, with |
I'he body of these delicate, slender flies is covered with tufts of hair on |
patterns of white, gray, brown, and black scales. Some the large thoracic
tropical species are brightly colored. "The long, narrow segments.

s, and the

wings have scales along the veins and e

femaales herce
liohtly feathery

mouthparts are very long, slender, and piercir
o LIFE CYCLE Eggs are laid on the surface

- . 4 1 [ L ‘
of water, either singlv or in groups of 30 to 300. o chorr palos & il V]
L ‘ /

The larvae are saprophagous or cat other mosquito
larvae and obtain air from the water surface through an \
abdominal siphon. Adule females suck the blood of

"~

vertebrates but also take plant fluids and nectar; the
males feed on plant fluids, nectar, and honevdew. o
I'he life eyele usually lasts fewer than three weeks., cars h‘”"‘;” *
® OCCURRENC
Adults are common near woodland, and larvae are

found in virtually any body of freshwater, from a /
rain-filled trechole or water-burt o a lake. e
¢ REMARK The females of many species al

carry organisms that cause serious diseases

< Worldwide, especially in warm arcas.

s b : & haltere
i amimals and humans, These discases include malania,

vellow fever, d

gue fever, Nlanasis, and encephalits.
Malania is caused by protozoa that belong o the genus

fretle Beanels |

Plasmodium and that are parasites of blood. Worldwide, an hind .
& aldamen ’
; covered with
massive effores to control the disease, it continues to seetles |
be a serious, and growing, problem. / | &
. characteristic feeding position: body in fine
long paips & & gith head potnted doen toward skin 'f

| !

one person dies of malaria every 12 seconds, Despite rarii
) I

AAEDES CANTANS is a
I
in temporary pools of water
and bites humans

opean species thar breeds

INOPHELES GAMEIAE belongs o the main
malana-carrving genus of mosquitoes and 15 a
widespread vector of the discase in Africa. It
usually bites humans rather than animals

CULEXN SPECIES rest with
their head and abdomen

Dandded alelomen &
pointing down toward the
surface. Various species carry \
discases, including Nilariasis,

Length

in (0.3~

n), most under ¥in (lem) Larval feeding hachs n‘) l;‘




TWO-WINGED IFLLIES = 139

MY NMYCE TOPHILIDALE No.'of:species’ 3.300

Order DipriRrA

I;l IN( ;[ |h ( Jl\ \'I fanege cened sfeneler

Small and mosquito-like, these flies are generally ® anleniie
brown, black, or vellowish, However, some species may

be brightly colored. The thorax s charactenstically humped,
and the legs are long and slender.
e LIFE CYCLE |

on cave walls, and in nests. The larvae mostly car fun;

rs are usually Lad in fungi, on or under bark,

found inside fungi, in dead wood and decaving ve

under bark, Some larvae cat tiny insects and worms. Pupation
occurs mside larval food or moa silk cocoon,

* OCCURRENCE Worldwide. In damp, dark places such as

woods and caves, and near rotting vegetaton and fungs. y
* REMARK T'he cave-dwelling, luminescent larvae of
Arachnocampa species, which ive in

Australia and New Zealand, catch

ile frest &
(o)

s 4 oery ,".I.l
flving insects on HEC) AT
e

| sticky threads that
they hang from .
deark, slender
the cave rock. riP
» clelomien
humped &
tharax WACROCERA STIGMA 1S

widespread western Furopean

species with hairs onirs wings,

SPHEs on -

tibitre )
LARVAE are white, P PLATYURA MARGINATA is a fairly
smooth, and very it T A large, dark-colored species thar s
seement of ;
slender, with a brown Tarsi found in western Europe, Tts larvae
or black head. hve underneath decaving wood
Length %in (0.2-1.5¢m) | Larval feeding habits *

Al v - - - -
SAND FLIES AND MOTH FLIES
Small and mothlike, these grav to brown flies are
covered with hairs or scales. The wings, usually broad

o lifis » farrs

with pointed tips, are held together over the body in
sand flies and are tentlike or partly spread in moth fhies.
\]ll\t NPK'('".'\ arc IIIIl'THII'I.Il.

o LIFE CYCLE Sand flies feed on
vertebrate blood, meluding thar of
|I|||1I\!|I\. |F||| [I‘l.' CEEs are I.illl. .|.|H| ]'.H\'. ’

develop, in wet soil. Moth flies lay eppes,

and live, near wet, decaving, matter,

* OCCURRENCE Worldwide,
espectally i warm areas. Sand fhes Bwvor

warm, dry habitats; moth flies prefer
woods near streams and bogs.

* REMARK Some sand flies clone:
\|‘!'L'-it| disease, L'\ilL'(id“\ \..",l.-I[.,IN-; o develop in shallow warer and mn tree
antasis in humans. the rear. rot holes,

LARVAL are PERICOMA FULIGINOSA 15 a dark,

Larval feeding habits i;

Awin (1=5mm)

Order [yprERA I“""'" PSYCHODIDAI S 2,000

e, and widely distributed moth v, lis larvae

weel woings suerll Doy
it pointed cocered in




v
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Order [yprpra lFam”V SIMULITDAE

No. of species 1.500

—— < i
BILLACK FLIES
Usually black or dark brown, these flies have a stout,
hump-backed appearance. I'he anten

and pupate in subme
rise to the surface of the water and flv off.
® OCCURRENCE Waorldwide.

Near flowing water.

® REMARK Simulinm species carry

the roundworm that causes river
blindness in tropical reg

1 and legs are short.
CYCLE Eggs are laid in running water. Larvae stick
to stones and plants by means of a holdfase organ at their rear
wed cases. When the adulis emerge, they

LARVAE use their
postenor sucker to
anchor themselves.,

characteristic

o humped thorax

short,
stacky fegs .

SIMULIUM SPECIES are also

known as black flies, although
some are not entirely black
Many species carry o

Length 1/,

in (1-5mm}, most under Vuin (4mm)

!Larvnl feeding habits w

Order ypERrA IFE"“"Y TIULIDAE

l No. of species 15 000

CRANE FLIES
Also called daddv-long-legs, these fragile flies are well
known for shedding their very long legs easily if caught.
They are mostly brown, black, or gray

with yellow or pale brown markings. T'he

end of the abdomen is blunt and expanded in

males, while females have a pointed ovipositor,

® LIFE CYCLE Eggs are typically laid in soil.

The larvace live in soil, rotting wood, birds™ nests,

and bogs, where they eat roots, decaving organic
maternial, fungal threads, and mosses. Some aquatic
crane fhies may be carnivorous. Nany adules are short-
lived, fly at twilight, and may feed on necrar,

® (X IRRENCE Worldwide, Often found by water or
among damp vegetation, shaded woodland, or pasture.

* REMARK The larvae of many crane
flies are pests of crops, garden

plants, and Liwns.

\ [ male antennae may
\ | e appear frathery

N I e ; long wings 4

?‘

* smeky wingtip
Sl hes

o Mack-and-yellow,
warsplede mardings

L

ENOPHORA ORNATA 15 a
distinctive European species
whose larvae develop in well-
decaved wood,

| i i

LARVAE have
tough bodies and
sooare often called
leatherjackers.

extremely long and
» fragile fegs

frunt of head
o clongate

\

/ o slender \
aldumen

HOLORUSIA SPECIES
mclude some of the world's
largest crane Mies, This
specimen has a wingspan of
over in (10cm).

Length 1/ 21/4in (0.6-6¢m), most Ya—lin (1.2-2.4¢m)

Larval feeding habits * ﬁ,«} y /[“5\ a |
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Order DipTERA Family. ACROCERIDAE No. of species 50

SMALL-HEADED FLIES g moulfostse

for feeding on nectar

I'rue to their name, the head of these flies is small o smatll hecd

and the eves cover most of its area. The bodv s stont, fdark

» Doefy

freod
stout, and the thorax has a humped appearance. allomen o

e LIFE CYCLE
dropped in fhghe 11
parasitize voung spiders, Once inside a spider’s
body, the larva does not develop further unnl

the spider reaches ns last mole. "The Tarva wself

s are lad on grass or twigs or
stmiple vein

ched larvae seck our and pattern on wings

rans, and

then moles, cats the spider’s internal o LARVAE become LASIA SPECIES larvae

leaves the spider’s body in order o pupate. fat and grublike develop inside the bodics
* OCCURRENCE Worldwide. Vanous once inside a of tarantula spiders in
habirtats, wherever spiders are found. spider’s bady South Amernica

Length 14 _win (0.3=2.2cm) Larval feeding habits &

Order [yprERA ]r""“"f AGROMYZIDAL

LEAF-MINING FLIES o s e

heistles an head
Ihese fMies are grav, black, or greenish vellow and tharay
and mav have patterned wings. The abdomen
tapers, and females have a pointed ovipositor.
o LLIFE CYCLE Eges are lad in plant tissue.
Larvae chew “mines” (channels) through

leaves or feed inside stems, seeds, or sooky tint &

roots, Some form galls. Pupation occurs ,T’T{T[" on wings .
m the mine or in soil. L@ALLI Y
_“' CURRENCE Worldwide. LARVAE are HENOMYZASPECIES are found in

Wherever th 1T host 1‘_"““‘ beeur. white or pale the UK, LS, Japan, and South Afrca,
® REMARRK These flies are crop pests, vellow and les Larvae make galls on the twigs of
A few species are used to control weeds., shightly flar. trees such as poplars,

Length v/, _t4in (1-6mm) Larval feeding habits

Order )jpERA Family AN‘THOMYHDAE No. of species | 50(

‘.-\_\"l‘l TOMY1ID FLIES ANTHOMY LA IMBRIDA Gecurs

1N Most pares of |'.u|'n|u'. lts
Manv anthomyiids look like vellowish, dull  Lapvae feed on debris in
brown, gray, or bluck house flies (sce p I48) binds” neses.
e LIFE CYCLE Eggs are laid in or on
plant tissue, and the larvae are found sy thori anivh
boring into stems, minmg leaves, or mside Bk markings »
walls on a huge range of host plants.
Some develop i rotting scaweed or
dung, and a few species live as
parasites inside the nests of

TTTYTE
solitary bees and wasps. Q.I.LLJJ—L‘LLL'

clear wings o

.
* OCCURRENCE Worldwide, LARVAE

mainly in the Norchern Hemisphere,  aually have a '.,.',l.rl__”'j,,r_.,”.;.r‘

In a wide range of wooded, damp tapering front claridire & an aldomen

habitats or near scashores, and blunt rear. brastly fegs

in (0.7=09¢m) | Larval feeding habits * §

Aan (0.2-1.2cm), most Ve

Length 1/, _

Fhe i




142 o INSECTS

Order [y 1k RA J Family AgILIDAE No. of spacies 5 (00

ROBBER FLIES sharp, foricard-
posnfting
proboscis

» fong tuft of
T . ; facial hairs
I'he head of these slender or beelike flies is

charactenistcally slightly hollow berween the
eves, with a long tuft of hairs on the face.

o LIFE CYCLE Robber flies stab insect prey
through a weak point, such as the neck, and
il\]L'l'l saliva. 'The contents of the Lt

sect’s - -~
body are then sucked up. Eges are lud either in soil
or on or inside plants. Most larvae live insoil, leal stout, »

il]\ll.'il ]

& Droad
BN i

(TEEY /)
litter, or rotting wood, where thev cat the bristly

cgps, larvae, and pupac of other inseets.
e OCCURRENCE Worldwide. In
a \;I]'.IL'[\ lJ!- !I;I] F.i[;"'\. ('\Lll'l"lll”\

w fairy body 11 dee
mimicking species

A BLEPHAROTES SPLENDIDISSIMUS s found
in Australia, This lirge species has placelike
tufts of hair at the sides of its lar abdomen.

drv or semiand grasslands,

sotoky fimge
o wrng
fipis
LARVAE are long, e
evlindrical, and often
pomeed at both ends.

PAGIDOIAPHRIN FIAMMIPENNIS
has a long, sideways-tlatrened
proboscis, Some of the Facial hairs
are as long as the proboscis,

Length _ 2

in (0.3-7cm), most n (0.8-1.5¢cm) I Lacyal feecing nabits i l\;

Family BonBy LITDAE

Order DyprpgRra

No. of species 5.000

BEE FLIES PR A

Although some can be small, most bee flies tend necias, is eo fo
three fimes

fonger
Many species are brown, red, and yellow in than hed

coloration, and some have bright markings.
o LIFE CYCLE The la

Mies parasinize the larvae of various other inscets,

o lit' stout and II.III\. hence therr common name.

s ol muost ;\IIII\\ll |Il.'§'

s. Females

although a few cat grasshopper ¢
produce many small cggs, which may, for example, stout, hatiry
be Lad near the nest of a host bee. The active first- thar

stage larvae of the bee v will then locate the host
bee larvae in their nest, cat them, and pupate inside

: B % NBOMBYLIUS DISCOLOR 15 a Furopean
the bee's cell. Adult bee thes feed on necrar. species. With irs broad abdomen and furry
* OCCURRENCE Waorldwide, body, 1t looks very much hike a bumblebee.

espectally i open and fong, black,
| | /// wasplide
semiarid regions, ~

alelomen with
Around Mowers o swallen tip

OF TeSHNg on

: R,
the ground. / 4
|
& mottled

Wrgs
fong legs » |
fraghtly »
merked body
SYSTROPUS SPECIES are

LARVAE are curved slim-bodied, extremely wasp LIGYRA VENUS 15 distinetively patterned

and narrow toward like insects from tropical and species from Tanzania. s larvae develop

both ends, subtropical reg inside the neses of certam wasps,

Length A (0.2=3em), most under Xin (2em) 3

val feeding habits t {\




TWO-WINGED FLIES = 1453

!:ud,-u IMPTERA Family CALLIPHORIDAL No. of spe

51,200

BLOW FLIES

These fMies are ypacally stour and may be
metallic green or blue, shiny black, or dull.
In some species, the sexes are of different
colors. This family includes the famihar

bluchorttles and greenborttles,

e LIFE CYCLE Blow flies lay ¢
carrion, dung, and flesh, The larvae of certun

5 0n

species are predators of ants, termites, and

other inscet larvae and cggs, and a few suck

the blood of nesthngs. Some blow fhies lay

Lirvae rather than ¢
e (JCCURRENCE Worldwide, On flowers,

veretation, and carcasses. Also attracted o

s,

cooked and raw food.
* REMARK Muany blow flies lay their eggs

on hvestock and humans and carry discase,

I'he sheep maggot fly, L catter, for

example, lavs eggs on the wool of sheep,

and s larvae burrow into the flesh, A few CALLIPHORA VOMITORIA is a bluchottle

species that s extremely commaon in the
and have been used i surgery as a way countrvside. The females mav lav many

blow-fly species burrow into human flesh

of removing dead tissue hundreds of eges dunng their hifetme

CYNOMYIAL MORTEORUN
15 common bluebottle

whose larvae develop in

T

LARVAE are whire

or pale. They taper

rotren medt, Corpscs, i

human excrement

it the front and are

CALLIPHORA VICINA 1

It A
blune at the rear. MOre commaon in towns and

!
s ol nny Mnoes
Bands Sprne cites, where the m

encirele the body

develop nside the corpses

of dead animals such as

NN & MECOns, nits, ind mice

Length S04 =1.5cm) Larval feeding habits ‘ i 6 &




r

T44 o INSECTTS

Order DpTERA amily CRLYPHIDAE

No. of species

100

BEETLE FLIES
T'hese flies owe their common name to the beetle-
like hind part of the thorax (the scurellum), Hugely
enlarged and often merallic-colored, this covers
the abdomen and che folded wings.

o LIFE CYCLE Eggs are lud, and the larvae
develop, in decaving vegetation,
* OCCURRENCE Tropical
regions, except Central and
South America. In damp
habitats near water and in

S —
LARVAE are smuall, §
and maggothike.
taper at both ends,

_‘_"['.I\\I'.lllll‘\.

The

enletrved rear
patrt af thorax e

¥

anfennie @

CHAEMAECELYPHES CIES

look like small beetles, The

y push their wings out from under
the rear of the thorax to fy,

|i|lt'.

Length 1 _%in (3—-8mm)

Larval feeding habits y

Order [yprrERA ] Family CrLoROPIDAE

No. of species

2,000

Length

GRASS FLIES

Also known as stem flies, these common insects are
blackish gray, green, or black with yellow markings.

or whatever the larvae cat
Others form galls or car decaving plant matter,
root aphids, or the eges of spiders and other insects.
® OCCURRENCE Worldwide., W idespread
i range of habitars,

n grasslands

to rainforests, =

* REMARK Several L -
\|\k'l'iL'\ attack cereal ¢ rops LARVAE are usually
and some canse blindness slender, Blune ar the rear,

i humans and animals, and narrow ar the front

There is a distnet triangular mark on the top of the he
o LIFE CYCLE Eggs are laid mostly on or in plant tissue,
. Muost larvae bore into grasses,

o simple cein paltern
GA GRS

o vreen hody

ad.

dark stripes on
o thoran

» st

curved &
tibiae ot
stout hindleps

WEROMYZA PRATOREM
is found i coastal sand
dunes, where its larvae
tunnel into the stems of
PATERIN Erass,

Ae="Yan (1=6mm), most under Yuin (4mm)

Larval feeding habits * I}"'.'I l;

Order [y ERA Family CoNnOPIDAE

L3 Bl I3 - - ~ -
I'HICK-HEADED FLIES
I'hese fies have broad heads and an

abdomen that narrows where ic joins the

thorax. Many resemble bees or wasps in froboss
shape and L'l‘lllll’ 1or f””'u” -
o s = e head »

® LIFE CYCLE Eggs are lad on the
bodies of hosts such as other fMlies, enckets,
cockroaches, wasps, or bees, Larvae
burrow inside and feed on body Muids,

* OCCURRENCE Worldwide. In varied
habitats, usually feeding at flowers,

* REMARK Some larvae may cause bee
hosts to burrow into the soil before they
die, giving the fhes a safe place to pupate.

ARVALE

plump art

has fine w

Bevad ends of long
dnlennae tafer i

narrow at the

front and broad or

The hairle

i l,fIHHH
wasplite

waist”

o Mack-and
vellua
coloration

aldomen curces

down at end
are very

CONOPS SPECIES are
very wasphike, They are
often seen feeding at
Mat-topped Nowers
such as hogweed,

he rear,
ss body
rinkles,

Length 14 _1in (0.3-2.6cm)

Larval feeding habits |
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Order [yiprERA IF"’"""‘ DIOPSIDAE No. of species g0

» fong

g, (L B i p - i RN = eve at end of
STALK-EYED FLIES s % ek
“I'he most recognizable feature of these small [
lies is the head, This s extended on both sides

into stalks that bear the eves and the stk

g

antennae. The eve stalks are larger in the pertterns &
nmatles and may be absent in the females. p e z
e LIFE CYCLE Eggs are stuck onto voung, T

® short spines
fragect from
read of therax

foliage or rotting vegetanon, Males engage in
combat over rerritones and females. Those w Illh
more widely spaced eves tend to have more
suceess in finding mates,

® (COCURRENC
\fr
one very short-stalked SPeCies oceurs in
North Amernica. Often

L Tropical regions, especially
1 Absent from South America, and only

found nesr of LARVAE taper CYRTODICESES DALMANNT 15
an vegetanon m at both ends and found i pares of Southeast Asia,
or close o have smooth, lts larvae bore o the stems of

runmng warer., hanrless bodies. VEATHOUS BRISS SPeCics.

Length anr val feeding habits

A=%iun (0.3=1.8cm)

_ v

¥
500

I*"”“"’ DOLICHOPODIDAL No..of species. 5

sprroky pattihes
on WIHES .

Order [y rERA

LONG-LEGGED FLIF
']‘|Ik‘w smiall, bristly fhies are metallic-bronze, SErecn, or
blue. The rounded head has a short, fleshy proboscrs,
and the legs are distinetively long and slender.

o LIFE CYCLE Usually, eggs are Lud, and the larvae
are found, under bark and in wet soil, water, mud. leaf
lieter, and scaweed. The Larvae mostly cat other insects,
while the adults cat soft-bodied inseets or feed on necrar.
* OQCCURRENCE Worldwide. In damp meadows,
woods, and streams and at lakesides and seashores,

* REMARK Some larvac ¢

as the larvae of bark beetles or oS utoes.

frtllecent
mietallic-green
o flinely

meile
ventitalin

e plcl|:l[n|\ ol pests such

Drtstly
fthrae o

o rosnded head

A POECHORGTHRLS
» durkened NOBIATATES males are often
TPIIS 00 BIES found on parches of bare mud, in
the sun. They wave their wings
o display them o females

metalltc o
franze

sheen

' -
bristly fegs

LARVAL
SCELLUS NOTATA 15 a Larly taper shightly o the frone.
common British species. Tois I'he rear of the abdomen
Vo usually found in grassy areas, often has four lobes.

Length 1y Viin (0.1-1em), most under Yein (4mm)

Larval feeding habits * 9\:
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Order DIFTERA Family DROSOPHILIDAE No. of species 2.900

POMACE FLIES S B

an back

Also called lesser fruit flies or vinegar flies,
lh‘.‘\t‘ ‘\HI"” _\L'I]ll\\. I’li W, OrF |‘|-'“'I'\ \i‘l.'i"ll"\

. g 7 ¥

usually have light or bright red eves. The thorax riped o

: : : abdomen
and the abdomen may be striped or spotred.
* LIFE CYCLE Eggs are laid in or near a food hright red eves
supply: usually bacteria and other micro-
organisms, but also fungi, carmon, or dung, A ADROSOPHILA SPECIES are (%)
few species burrow inside leaves or cat spittle- often attracted to rotting \

frine. The one shown here s
feeding on a picce of apple.

bug nvmphs (see p.95) or aquane fly larvae.
* OCCURRENCE Worldwide, On rotting
vegetation and froig, or near fungi or

o rranslucent
s

fermenting liquids.

* REMARK Half of all pomace
s are in the genus Drvsophila. ADROSOPHIIA MEIANOGASTER i
the best known pomace fly. Tois

s studies since
it breeds quickly and has large
chromosomes inits salivary glands

often used for per

LARVAE have
S hooked spines all
i ground each

sepEment. o frawnish coloration

Length v, _vin (1-6mm) Larval feeding habits *. ‘Jr'
Order IIPTERA |Iamulv EAMPIMDAE ] No. of sf
. - - hY &) #
DANCE FLIES
g . . . +
I'he common name of this family derives from the
dancing motons of mating swarms. Most species have a i
. — i,
stout thorax and a tapering, clongate abdomen. The P

halteres L]
rounded head has large eves and usually a sharp, \

downward-pointing proboscis. distimitrce
¢ LIFE CYCLE Courntship and mating AHIITE|
may mvolve males offering prev as food
to females, Epges are usually Lid on
soil, dung, rotting wood or plant
matrer, leal lieeer, and water. The
larvae develop in these places and
feed on small insect prey.
Adults ear small Mies and
drnnk nectar,

* OCCURRENCE
Worldwide, mainly in

the Northern Hemisphere,
On vegeration i l!.|||1|l
habitats; above warer.

\
‘I-'ru A
) ¢ WIEDEMANNIA STAGNALES adulrs EMris SPECIHES have a large,

stanl, »
Srereing
Jrroluscrs

o slewdder
abdomen

long, w

brvstly legs

are predacious and sic on wet downward-pointing proboscis.
LARVAE are slender maoss waiting for suitable prey. I'his enables the My to “stab™
and aguatic species The larvae probably develop s prey and extract the Muids
have prolegs. imside clumps of wer maoss, on which it feeds.

Length 1, _1in (0.15=1.1cm) . Larval feeding habits *
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[ Fr——— E— e — - |
Order D1pTERA Family. GAS TEROPHILIDAE No. of species 5q

HORSE BOT FLIES

I'hese stout lies resemble honevbees (see pp. 180-81).
I'hey have nonfuncaonal mouthpares and do not feed. All
horse bot species are internal parasites of large mammals

dark patches on wings a

such as horses, thinoceroses, and clephants. Some species
may parasitize humans,
o LIFE CYCLE The short-hved

wdules lav eges on grass or near the shart «
i AV CPES 0N P i
i & AR

host’s mouth. The larvae burrow into

: @)
the host or are swallowed. They hve  uaih / \
in the host’s gur and, when matore, o 8 hairy,

: ey feelide hoddy
are |1:|\-L‘d out with the excrement -
e pupare in ”_“"_"'.”_" ) LARVAE are thick-  GASTEROPIILUS INTESTINALIS 15 2
* OCCURRENCE ““'I_M“ e, hodied, with distinet — parasite of horses. Tt flies around the horse
especially in Asia and Africa. bands of backward and darts in to lay eggs on the skin, which
MNear host amimals, pointing spines, are swallowed when the host grooms wself.

Length lin (1-2.5¢m) | Larval feeding habits '_&I_'
Order DIpFTERA Family (GGLOSSINIDAE No:of:spaces. 2a

" T 1 - (LOSSINA MORSTTANS 15 one ol
ETSE FLIES o ek
& i A the species that transmirs the
'hese brown or grav flies feed on animal or human blood

LIV Panosome puirsine the cause
and cause sleeping sickness in humans and nagana in of sleeping sickness.

animals. At rest, they cross their wings over their abdomen,

e LIFE CYCLE Females produce eges singly. The larva
hatches mmside the female’s body and feeds on glandular

needlelibe stont fody o
o munthparits

secretions, Onee deposited on

the ground, it pupates /
immediarely and the adult LARVAE are
emerges after four weeks. as large as the
® (MCCURRENCE Afnica. In adults when
wooded savanna and bush. - mature, = - {
- Y
T”g;-;- i—in (0.6—1.4cm) ] Larval feeding habits

Order [ )P ERA Family 11 ppOROSCIDAE

| No. of species )

| LOUSE FLIES

I'hese stout, Mat flies have a short proboscis and strong,
clawed legs for gripping hair or feathers. They are head appears o

»on the blood of mammals and birds. partly sunk
it thorax

- strong,

clawed legs

parasites, feed
e LIFE CYCLE Larvae develop mside the female,
Land when mature, the larvae pupate on their hosts,
* OCCURRENCE Worldwide, On host animals,

including cattle, sheep, horses, deer, and birds.

LLARVAE are white CRATAERINA PALLIDA 15 0
or vellow, When parasite of swifts, Three- vestigral ®
fully grown, they quarters of all louse fly N K

are fat and round species parasitize birds,

Win (0.15=1.2cm) lLuwul feeding habits




148 « INSECT

Order DyiprERA Family MuscIDAE No. of species 3 500

HOUSE FLIES

NMost house flies are drably colored, with dark bristles
and long, slender legs, The mouthparts are spongelike,
tor lapping Nuids, or piereing, for sucking blood.

e LIFE CYCLE Masses of eggs are laid in excrement, -
rotting matter, fungi, birds’ nests, water, ar plants, T'he

o e
larvae (maggots) grow fast and can pupate in just over a week.  Aristles

* OCCURRENCE Worldwide. On flowers, excrement, and
rotting matter: blood-sucking species are found near their hosts.
* REMARK House flies may carry infections, mcluding

[\I!!IHIlLllld cholera. g /

» arangish
paatches at sule
» Jurve eves aof abdomen
WUSCA DOMESTICA breeds
in fermenring mic matter
and spreads a variery of

L

LARVAE mostly discases, including cholera,
taper at the head and  evphoid, dysentery, and
are blunt at the rear. EASIIOCTTCTINS,

Length v _win (0.2 =1.2cm) ll.;lrml feeding habits @ r'f T

Order D1prERA Family MyDIDAKE l”"- oTSpecies 350

MYDAS FLIES gl P G

anfennie saollen or
o (lulbeed

LARVAE may be
eylindrical and taper
at the head end.

Many of these flies mimic sprder-hunting,
wasps and some mimie hoverflies (see
P53 and pp. 188-89). They are
typically smaooth-bodied and

black, although the tips of the
wings and antennac may be

arange, Adule mouthparts are weak,
T'he males are often territorial,

¢ LIFE CYCLE Females lay their

CL

in soil or rotting wood, The larvae

have large, curved mandibles and cat

® dark wings
harve a wrindled
appearance

beetle larvae and insect pupac.
* OCCURRENCE Worldwide,
especially in warmer regions of
Africa and South Amenca, In

sandy, dry areas or woodland
* REMARK This family

contains the world’s

o dark, wasplide
u‘l.ra’lflru‘hJI.f‘a

largest thes, T'he larvae

ol Mydas heros live inside WYDAS HEROS looks

like a dark wasp. Itis a
reid
from South Amenca,

the nests of leaf-curter
strang fegs o

ants, where they cat large, stronge-|

scarab beetle larvac,

Length y_2uin (2—6ecm) Larval feeding habits *
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Order [)1p1ERA Family NYCTERIBIDAE No.ef:epecies: 250

far feeding, head hinges
faraard fro.

o it bk af &

BAT FLIES

T'hese small, spidery, wingless flies prev on
the blood of bats. They have a narrow head,
and the eves are cither nny or otally |.u'|x:||j_{.
o LIFE CYCLE The eggs hatch, and larvae
develop, inside the muother's abdomen, fed

distaried thurax

apg ; 7
by special internal glands. Pupae are NYETERIBIA ROLENATH

1s found on several b

laid in the bat roost. Adults emerg LARVAE are

when they sense a bat nearby. soft, fat, and species and shows the
o DCCURRENCE Worldwide. white and darken distorted thorax that s
I or near bar rooses. as they mature. rypacal of bar fhes

Length mi2=4mm)

1 Larval feeding habits (g

Order DIPFTERA Family OESTRIDAI | No. of species 80

BOT AND WARBLE FLIES

Nlany of these heavy, large-headed, hairy flies look like

stout-legged bees. The short-lived adules do not feed
e LIFE CYCLE The larvae are all internal parasites ol
mammils such as sheep and cattde, Bor fies lay larvae
directly into the nostrils of their hosts. Warble flies lay cgges
on the hair of the host, and the larvae burrow under the
skin. Fully grown larvae emerge and pupate in the soil.
e OCCURRENCE Worldwide, especially in the
Northern Hemisphere and Africa. Near their hosts, dead Y
Fearcy

Dy

§  LARVAE are fur HyrobEryvA gOvVEs, or the Ox Warble Flv, s a
taper at the head, and widespread species. Tt may look like a bee, but cattle 0
have bands of spines recognize it and twist, jump, or run o ger our of 1ts way, \
Length s 1in (0.8=2.5¢m) l[.uwul feeding habits &
Order [ypyERA Family PANTOP THALMIDAI l”" ofispacies 35

AN Rae Nk
o df dfex

TIMBER FLIES

T'hese flies look like large horsetlies (see p.154) but

eves e ot
meel 1
with small, nonbiting mouthparts. The abdomen s ® femeiles
tvpically square and the wings darkly patterned
e LIFE CYCLE Small groups of egps
arc ].Illl In Crid I\'\ ntree 1‘.”'\. :||Il|

the larvae burrow into the wood

It is uncertain whether they digest the
wood or eat sap, fungt, and decaying mateer,

o ODCCURRENCE South Ameriea,

o thoran
hars theve
langitudinal
stripes

in ramforests,

PANTOPHTHALMUS BELIARDIT
is widespread in tropical South

LLARVAL are stout vmerica, The adults of this dark L overall
and mav tike up to brown species probably feed on square dark rotn
two years to mature.  sap and other fuids aldanien calvration

Length w_2in (0.3-5¢m) Larval feeding habits g // ]
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Order Dyrrera | Family pyoripak

SCUTTLE FLIES

T'hese small brown, black, or vellowish flies are also
known as hump-backed flies because of their distinetive
appearance. They have a small, strongly down-turned head
and hind femaora thar are often flacand highly enlarged.
The body bristles look feathery under magnification.

® LIFE CYCLE Eges are laid, and larvac develop, ina
wide range of microhabitars. Some larvae feed on fungi,
carnon, or decaving matter;
‘”II‘.‘l\ are \\'RI‘IL‘IIIL"CII\ or I".l

e

on other isects, snails, LARVAE are

fattest in the
middle, often with
spiny projections.

millipedes, or worms,
* OCCURRENCE Worldwide.

In a wide variery of habitats.

J No. n1'. species 3 ()()

— =

l”’H."l"’lIf J':‘i'u’ﬂlr.
turned sharply
o dowrnaard

o stronply
developed thorax

LT

Benellegs

ANEVRINA THORACICA s native
to the Northern Hemisphere. Tis
larvae prefer soil, the corpses of
small animals, and moles’ nests.

Length 1,

n (0.6-6bmm)

lLar val feeding habits * I[r in'f &

Order [y I'ERA MY PLATYSTOMATIDAE

No. of ;.;u;:ius 1.200

SIGNAL FLIES

Many of these flies have bright
coloration and patterned wings. Their
antennac lie within grooves on the head,
and the males’ eves may be on stalks,

® LIFE CYCLE Eggs are laid on all
Kinds of decaving matter. Adules

III’

Jadle spats an
dark wings »

mate around trees and fohage, t-i -vI iIJ :

LARVAE are evlindrical
and blunt at the rear. Short
spines under the abdomen
help with locomotion

males use their wings to display,
* OCCURRENCE Worldwide,
espectally in warm, humid parts
of Europe, Asia, and Africa. In a
wide range of habivars,

o rvd head

bright biue
» hody

CLITODOCA FENESTRALIS 15 a large
African species with a wingspan of
i (4.5em). Tes brighe coloration is
probably important in coureship.

Length Ain (0.4 =2cm)

l Larval feeding habits * ,“,‘

\

Order [)pTERA Family pgiinak

RUST FLIES

T'hese slender flies are reddish brown to black, with
aslightly triangular or rounded head. The common
name refers to the rust-red, laking appearance of
plant roots that have been affected by the larvace.

* LIFE CYCLE Eggs are laid on host plants or

in sotl near the roots. The larvae of most rust

fhies bore through plant stems or roots and

under bark; some form galls.

* OCCURRENCE
LIRS

NMainly in the
Northern Hemisphere. LARVAE are pale,
smooth, slender,

In woodland and
damp arcas. and cyhindrical.

shightly 4
freangnlar
heaed

dark thorax .f

lN(s. of smcﬁrs 250

o franslucent
LT aiNgs

o strong longitudinal
ey

o slewder, black
abdomen

PSHA ROSAE, better
known as the Carrot Roor
Fly, s a widespread pest
of carrot, celery, and
parsnip plants,

\

N\

Length 1 iin (3-9mm)

Larval Ien:l;ng habits Erz.-_P
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Order [y1prI'ERA

FLESH FLIES

These Mies are mostly a dull, silvery grav or
black. The thorax is longitudinally striped, and
the abdomen looks checkered or marbled.

o LIFE CYCLE The common name refers to
the fact that some flesh flies lay cheir larvae in
hody cavites and on wounds in vertebrates,
mncluding man. Most females give birch to ive
first-stage larvae, They either lay these larvae
or drop them i thght and revan the epg s well
within therr body, Some Lirvae feed on carmon,
while others are parasitie on other insccts,
snatls, worms, or other invertebrates.

* OCCURRENCE Worldwide, especially

the Northern Hemusphere, In varied habitats,

" LARVAE have pomted
! Ty
'~‘_! !l;!‘ Elf,‘ heads, blunt rears, and
bands of fine spines

Length I

‘m), most %—=4in (0.6-lem)

a—in (0.2

Order [yprrERA

DUNG FLIES
T'hese Mies are encrally dull gray, brown,
or vellow-brown but may be black or

vellow and black. "Uher slender legs may

have strong, dark bristles, The most
COmimon dlln!: 1‘||L”1 Are voery |I.|||\. .l.lil'
COIMIon namae s ”I'l\tL';llil”!: smnce it “«.'IL']\
only to flies of the genus Scathophaga.

e LIFE CYCLE 'Typically, eges are
laid, and the larvae develop, in plants,

| where the voung cat foliage and may be
leaf-miners, or m dung, where they cat
other larvac. Some larvae are found in
damp soil and water, where they prey on
small invertebrates, Adules carch and cat
smaller inseets

& (JCCURRENCE Northern
Hemasphere. In varnous ; .
habitats, mcludimg all kinds Ll
of plants and fresh dung.

strony, dirk &

s brtsiles i dei

LARVALE are pale
and evhindrical. Some
taper tooa poaint at the
1|l'.|‘£ l"lll.

Length 17 1,

Family G\ RCOPHAGIDAE

[ Larval feeding habits »f (e

[""”“"' SCATHOPHAGIDAE
1

1Nn. of species 2,500

statil Mlercd:
bristles w

ple abidomina
o ke

SARCOPHAGA MEIANURA 15 2 Brush
species, found near coastal arcas, lis

Larvae are found in rotting maceer and

Ty parasiteae \ll.IIIN OF TNSeCts

—l No. of species

NCATHOPHAGA STERCORARIA,
also called the Yellow Dung
1“1y, 15 widespread across the
Northern Hemsphere
Common on sheep
and cow dung, it
also breeds on the
dung of poulery,
horses, and
humans

o hitry Py

o yelloaish brown

caluration of male

(fematles are preemish)

Larval feeding habits "' w <
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!—;rlll'l I TERA == f Family “\'I-.I."al'l WAL No. of smlzlv:; :_‘“T N
BLACK SCAVENGER FLIES i il '

i
L

. . & fire
\so known as ensign fhies doe o the face that males sl s

stgnal o females by waving their wings, most of aniennac g
these fhies are shiny black or brownish, and males
often have dark wingtips. Some small species are
anthke. "The frone legs of males are modified with
bristles and spines so that they can grip the wings of
females before and during marting.

o LIk CYCLE |

are found = i mammals” dung, compost, and rotting

are laid = and the shim larvae

I 1t on carcasses, Larvae may OCCurm III|!!L' ||I|||1|n‘|\_
* OCCURRENCE Worldwide. In a wide range

of halutars, on Nowers and around dung

or decaving arganic marter A
* REMARK Some form huge o coloration

.

swarms on plants ar the end of

the summer. Teis thought
that they mark places they NNEMOPODA NETTDE LA has an
. abdomen thar narrows where it

joins the thors, giving a

have been with special
odors and find them
again after slightly wasplike appearance

I]Ili('ll'l.l”lr[l.

when mating y
GUCHrs.
stowt hinedly
T
3 Aibe

ORYGMA LUCTUOSA 15 found
m the Northern |lr||||\p|n'r|'

I'his |

s on rottng scaweed

LARVAE are narrow and
taper toward the front
I'he Last abdominal

species lavs s
L

sepment 1s swollen along shorelines,

Length 1/ _tsin (2—6mm) ]l.ril\.‘.ll feading habits '; -

Order yprrEra Family GrRATIOMYIDAE No-afispacies’2 000

SOLDIER FLIES

ragnded . . oy litrye eyes
Muost of these thes are quite stout and shghtly MTar, wich hewd {
bright or metallic markings, Some are fairly large and wisp (
like. The broad abdomen is typically banded vellow, black,
or green, while the head is very rounded., In males, the head
15 largely covered by the eves, Certain SPECIes are aqguatic, \‘-\

o LIFE CYCLIE 1

plants, or in dung, leal heeer, soil, or rotten wood, Most larvae

o are lid on the surface of water, on

cat roting matter or the larvae of Mies and bark beetles.
* OCCURRENCE Worldwide. In a wide variety of
habweats, often ar

o fava-colored m

ot tharax aned alwdomen

Nowers. Some aquaric LARVAE are

SPECICs Can even toughened and HEDRIODISCUS PULCHER 15 0
survive 1n hot springs Tar, with many native of South Amenca, It has green
or very saley water ‘}’ short bristles, coloranon and distnctve markings

Length 1, Yain (0.3=2¢m) Larval feeding habits ‘ k; ‘
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‘ kil 110 (0.3=3.4cm), most Y="Yn (1-2cm) Larval feeding habits * & T &

I Order [yjprrgRA l Family. SyrpHiDAi No. of speciss ¢ 000

HOVER FLIES
\iso called Rower flies, these lies are highly distinetive because thes

hover and dare between flowers, Nany species are quite slender and

wiasplike, with vellow stripes, spots, or bands: others are stout, hairy, and

o . & . . 3 . - Ises v i .
becehke Some arc black, blue, or mealhe. A alse vemn rins down the LARVAE are variable |
center of the wings, which also have false margins in foron. Those that
o LIFE CYCLE |y are land where the larvae feed (see bhelow), live in water or liguid
Ndules teed on pollen and nectar bur che larvae have diverse feeding manure typically

habirs. "The Lirvae of many hover Mlies eat huge numbers of aphids have a breathing
during the course of therr development, Other predatory species attack tube ac the rear
scale insects, sawtly larvae, and soft-bodied inscers, Some larvae feed in

or on Ill'l aving \\Ui'll. ~||III‘.'. IiIIIJIl. or stagnant water, amnd o few feed on

plants or fungr. Ceriun larvae hve iside the neses of bees and social

wasps, where they eat the dead larvae and pupae of their hoses
* OCCURRENCE Worldwide. In a variery of habitars,

wsually on fac-topped Nowers

* REMARK Although a few herbivorous [ e

Spoecies dare pests mn |'Il|[)\_ most are

imporcant plant pollinators

SERICOMY LA SILENTIS 15

found an acid heathland, The

larvae of this species live in

bogey pools such as those

that form after cutting peat

SYRPHUS RIBESH 15 4 commuon,
wiasphike species found in |'l||-i|n.' It
often gathers in large numbers, and
its larvae eat greenfhies

VOLECELEA ZONARIA 15 2 stout,

distmetively banded hover ly Teis
1 nanve of Eoarope and s nugratory
I'he larvae of this species scavenge

mside wasps’ neses
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Order [)p 1k RA I}.,.“Ih FABANIDAF ]. 0. of species 4.000

|

HORSE FLIES

Also called deer flies, clegs, and gad flies, these

stout, hairless inseers have colorful, p\I”L'lIl(_'li
eves in flat, round heads, Moste are black, gray,
or brown with broad abdomens that often have
bright bands or markings. The females’
bladelike mouthpares are adapred for cutting
skin. Male horse thes do not have biting
mouthparts and dnnk ar pools and fowers

o LI Gyl |

soll and rotting wood. Larvae ryprcally hive in

are Lad in places such as

wet soll or mud near ponds and sereams, where
they cat worms, crustaceans, and inscet larvae
Some live i rotting tree-holes or decaving

wood, Adults feed on pollen and nectar, Females
also take blood from mammials and birds,

® OCCURRENCE Worldwide. In a very wide

TABANUS ATRATES b5 a black horse fly fown
e ol Jl.l'"'.n'\‘ el |||.|||l|||.||'\.

) throughout the VS, This and other species
ons, horse hes can cattle and can dam:

i

* REMARK In warm reg

spread diseases affecong anmimals and humans also trnsmit viruses o livestock

sreen ar p
TR R fridest
\'LI-&.;E_.!-‘LJ,I.J' FABANDUS SPECIES are dark and i
robust. Uhis Lirge specimen is
LARVAE are probably mimicking a big bee
mostly tough and such as a carpenter bee (see p.179)
shghtly shiny, with
fine, longitudinal

» YOS Y
mast of head

SUrEAtHns

it elrrd

» oves af females
slightly seperaated

wngs clear or

- o vellowtsh tinge

TARANUS SUDETICUS has
Largely black, beelike abdomen with

distnerive pale, tnangular marks
down the muddle

Length

4=1%in (0.6 -3cm) Larval feeding habits ‘

* beel production. They may

1w puttihes of

]

wl
bite
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5

5

i Order DyprERrA Family “PacHINIDAE No. of species g (0
[
PARASITIC FLIES
‘II]K"\(' sStont [III"\ A VOEry \.Ili.lllll' mn ippaarince,
Many specaies look hike brstly house hes (see

p 8, whitle some larger species can look almost

beelike, The abdomen is especially brstly,

particularly toward the rear end.
| o LIFE CYCLE The larvae
rsare laid either on the host, with

mostly parasiti

nseets,

the hatched larvae burrowing inside, or inside the
host. Females of some specics lay their CHES
directly imto the mouths of feeding inseets or on
plants thar the hosts will car

® ODCCURRENCE Worldwide

In o wide variery of habicats, \"I‘*J.ML}.ALU-‘J"

O PARADEIEANIA RUTTLOIDES 15

wherever their hoses are found. LARVAL are white found i northwestern pares of the
® REMARK Many species are or vellowish, perhaps  US. Te attacks and parasitizes several
used as ological control agents, with spines or hairs different tvpes of caterpillar

T <
,

freestles on ey o

wreen mrarkings

FORMOSIA MONETA 15 a stoun Hy PHASIA HEMIPTERA parasitizes shield
with highly distncuve coloration, e bugs (see p2) Los found i meadows
attacks and parasinizes the larvae of and woodlands in pares of Furope,
searab beetles (see pp. 128-249) mcluding the Brinsh Isles

Lengihy {in (0.5-1.5¢m)

‘ Larval feeding habits {

Order DI TERA Family TEPHRITIDAE No. of species 4,500

FRUIT FLIES

Nost fruie flies have distinctive wing praarterns, which can be

mattleed
peattern

UL

used toadentty individual species. These can take the form of
bands, parches, and aigzag markimgs. Females have a poinred
ovipositor that may be longer than the rest of the body

e Lol CYCLE

ol some species feed inside soft frones or flowerheads, while

EaS Are 1.Iil| 0n .l|ll1 ill }'i.l“i\. I |lt' |.||\'JL'

others are leat=-miners or gall-formers. very dirk o
¢ OCCURRENCE Worldwide. Tna ATTTTTT alwlomen
wide variery of habitats Wl dded T

* REMARK Many species are crop and

. LARVAL vary in TCTERICA WESTERMANNY
frune pests, tor example Ceratites caprtata, shape. The body is a Furopean species of
the Medirerrancan Frone Fly, which may be smooth o Fruie 1y thae feeds on the
damages citrus and other soft fruies, slightly spiny Mowerheads of ragworts

Length an (0.2=2cm), most under %in (1.5cm) Larval feeding habits g




156 = INSICTLS

CADDISFLIES

EMBERS of the order “Trichoptera,

=1 containing 43 families and 8,000
species, are found almost anywhere there
is freshwater. The slender, dull adults
look very mothlike, but unlike moths
their body and wings are covered with
hairs, not scales. "T'he long, thin antennae
are. multisegmented, and the weakly
developed mouthpares may be used 1o
take liquid, although the adules of many

Order TRICHOPTERA

T'hese caddistlies are drably colored with
cither hairy or clear wings. ‘There are wart-
like projections on the pronotim,

* LIFE CYCLE E

stout larvae live near a cup-shaped net that

gs are lad in warer, The

they spin berween stones or other objects,
The net carches small orgamisms, algace, and
debris, which the Larvae cat. Some larvae
are predacions.

® ODCOURRENCE
Worldwide. Common
along streams and nivers.,
* REMARK Different

\I\L'l'il'\ III.Ii\(' nees w ||h

LARVALE have
well-branched glls
on the thorax and
abdomen

varving mesh sizes to suit
their preferred food,

Length 1 %in (0.6-1.8¢cm)

Order “|'pICHOM TERA

MICRO-CADDISFLIES
.\l‘d' I\'lll\\“ as I\l”‘ﬂ.' (';I\L“II];Il\l'I‘\.
these caddistlies have black, white, or
pray speckled coloration. "They are
densely covered with har,

o LIFE CYCLE Eggs are Laid in jelly
]iI\L' ITEISSCS, L'”lll'l CHY WELCT Or On water
plants. The firse four larval stages are
active and suck the juices of water
planes, The Tase larval stage makes an
open-ended purse or barrel-shaped
case out of silk from s salivary glands,
® OCCURRENCE Worldwide, Near

streams, nvers, ponds, and lakes.

Length Win (2=6mm)

1""“"5' HYDROPSYCHIDAE

NET-SPINNING CADDISFLIES

Larval f.m:fl.n.np‘ F]z"!.l)-l-lb- .‘ }5 3

Family piyprorriinag

e

LARVAL are
stall and free
living in the
carly stapges.

species do not feed. Caddistlies have
compound eyes, sometimes accompanicd
by ocelli. In flight, the hindwings and
forewings are coupled by curved hairs.
IFemales typically Tay masses or strings
of jelly-encased eges below the surface of
water, attached to plants. Metamorphosis
is complete. The aquatic larvae usually
pupate inside cases that they make from
materials such as sand grains and twigs.

No. of species 1.000

Seairy
o head

drah, mattled

T T

fony
® ainten e

HYDROPSYCHE CONTURERNALIS 15 native to
various parts of western Europe. 1t is found in
running rather than soll water, "Uhis species has
the draby coloranon rypacal of caddisilics

l No. of specles 1.000

long, malti y/
sevmrenfed anteniae » - tult of Ketrs

o on head

dral coluration e

l fang fringes of hatr

R GTRE TN S

HYDROPTIA SPECHES are Tound all
over the world = this is the Largest,
most \\uh'\pn-.\d penus in the fanaly,
contumng 150 species.

Larval feeding habits
E I3 Ir I;‘




CADDISFLIES = 157

Order

TRICHOPTERA [ Family | INNEPHILIDAL No. of species | 5y

e

o [ri

NORTHERN CADDISFLIES

I'hese species are dark brown or slightly red or e I 2 |

vellow, The wings have dark markings, a stright
front margin, and appear to be “cut-oft™ at the
rear The frone legs cach have a dbial spar.,

| o LIFE CYCLE Eggs are laid in warer, 'The
Lt

¢ make cases thar often look hike tuny,
ieregular Tog cabins, Most Lirvae eat organic
detritus, :I|'_[.lL', and other

small orgamsms,

* OCCURRENCE ST A0)
Mainly in the Northern ‘)

Hemisphere, Around

LARVAE have a LIMNEPIELES LUNATES s a widespread spedies.

. . . — 1
ponds. lakes, streams, round head and Its Tarvae are found in a wide vanery of freshwater
ditches, femporary may be quite habatars, Coloration s vanable, but s generally in
pools, and marshes, laree draby shades of black and brown |

Length 1din (0.7=3.0cm), most under 1in (2.4em) Larval feeding habits ¢ ‘

Order “I'RICHOPTERA Family pyinororaMinagk IN“ of species 5y)

FINGER-NET CADDIS

I'hese are small and darkly colored

LIES

species with oval wings, They have

farrly flat heads wich ocell.
e L1k CyoLE E

I'he larvae live inside finger

Jredtternedd

ps are lard in water. forewrings

-\]h.lilL'lI. fine-

vy Reneda

meshed ners that they attach o A

Fy
rocks. "The mouthpares are used to /m i
brush up filtered organic particles. K_-

® OCCURRENCE Worldwide LARVAE have i

PHILOPOTAMES MONTANEIS, as

the name sugpeests, is usually found

Espectally commaon near fast red-tinged head around Gast-Towing streams i hally
Nowing streams. and pronotum ar mountainons pares of Farope
1 Length in (4-8mm) l Larval feeding habits l;
[(mh-l TRICHOVTERA Family PHRYGANETDAL |Nc:. of species 4a()
| LARGE CADDISFLIES
| Members of this family have light brown or
| eray markings and may look motded. Oceell are

present. Phere are at least two nbial spurs on the
front legs and four on the middle and hindlegs.
o L1l CYoLE |

| larvae make highe cases of sparally arranged

e are Lad inowater, The

| plant fragments and fibers,
| adding materal as they grow,
1 L ] W= Fy V.
OCCURRENCE Mainly LARVAE are PHRYGANEA GRANDIS is the largest caddistly
| Northern II‘-”“"!"“-“' Nea sl and Mar found i the Briosh Isles, The male s smaller
ponds, lakes, bogs, and slow I'he head ma than the female (shown here) and Lacks the
| Hlowing streams and rivers have dark bands. — distncuve dark seripe along the forewing
Length lin (1.2=2.6cm) Larval feeding habits * l;




INSECTS

| MOTHS /

FE 127 FANITLIES  AND 165,000
| species of moths and burteerflies
make up the order Lepidoprera. "There
is no scientfic difference berween
moths and buttertlies. Naoths, however,
usually flv at night and burtrerflies
during the day, while buttertlies have
club-ended antennae, which moths
usually lack. Both groups have tiny,
overlapping scales on the body and
wings and multisegmented antennac.
T'he mouthparts usually form a proboscis
for taking nectar and other liquids. The
sclection below  places moths  first
(Arctiidac—Zygacnidac) and butertlies
second (Lycacmdac—Piendac).

Order |k p1norTERA Family ARCTHDAE [ No. of species 2,500
S B S N -4 I -
I'GER AND f - -
h " g 4 . & £ o Moray & -
ERMINE MOTHS . Y v ]
% el \ / s A
Nlilﬁl e moths are heavy-bodied and » . N » ! | 1 " P, ’
- . - .
hairy, often |1II_‘._'_|IIL\ colored 1 vanous - L3 WY ” Fd - P
- 2 .
combimations of black, red, vellow, and . .. » ) . “ .
orange, which warns off predators, w > —
# A
Lrmine moths tend to be ]hlll.' ur white, . « ]
; .- ]
with small black markings. This family also Y L]
. ’
includes the slender, dull footmen moths, ~ P
o LIFE CYCLE Eggs are lad on and around \
host plants. Many caterpallars in this family eat ;
5 | distinctioe arange o & dark
awide range of plant matter and the majornty abidomen sk Pattehes
ol species feed at mght, They are very hairy, Dlerck spots 0N WTHES
and many species are poisonous becanse they ESTIGMENE ACREA is an ermine
cat the leaves of plants such as potato and moth that is found in southeastern
laburnum, which contam toxic substances. Canada and castern pares of the US,
Footmen species feed by day, and their
smooth caterpallars eat hichens,
® OCCURRENCE Worldwide, Tnowell-

vegetated arcas where host plants ocenr
® REMARK Some are significant
torest and orchard pests

.

frtle wrange o

BRAFUIN ol

| CATERPILLARS pupate

hined
mside a silken cocoon,

| mto which they weave
some of ther long hars

wingspan v, _2vin (2-7em), most 1-1%in (2.5-d4em)

ND BUTTERFLIES

Courtship mvolves displavs and odors.
Either sex releases a scent that is carried
downwind and picked up by the mate’s
antennae. Egos are scattered or laid on
the Tarval tood plants, NMetamorphosis
is complere. The cvlindrical larvae
(caterpillars), the majority of which are
herbivorous, have chewing mouthparts,
three pairs of thoracic legs, and a
variable number of abdominal prolegs
with tiny hooks to grip food plants.
T'here are four to nine larval stages. The
pupa (chrysalis) mav be: underground in
a silk-lined cell; surrounded by a silk
cocoon produced by the mature larva; or
naked and attached to the food plant,

oray
wretekengs
awith Mlack
ottlines

Ve, the Garden Tiger
Moth, 1s a colorful species from
Fourope, North Amenca, and Asia.

Larval feeding habits i




~

MOTHS AND BUTTTEREFLIES = 159

l Order LEPIDOFTERA Family BOMBYCIDAL MNo. of species 100 |
g i g y hairkeed harry, stour
SILK MOTHS o winglip
I'hese stout, hairy moths are pale cream, gray, or brown, 7
'hey have no working mouthpares and do not feed. ll'e e
® LIFE CYCLE Eggs are laid on host plants, Pupation
o«
occurs ina silk cocoon. Bomdyx morr caterpillars eat /
| mulberry leaves; other species eat a vanery of planes ':"'
* ODCCURRENCE Southeast Asia, In well-vepertared ” b
\
arcas wherever their host plants prohiferace. -y
| 4
CATERPILLARS arc Boyvpyx yor!, the Commercial
smooth, with prolegs on Silk Moch, onginated in Asia Tois
some abdominal segments now found m silk Farms worldwade.
Wingspan =2Vin (2= 6em) Larval feeding habits 12 |
’umr-u LEPIDOPTERA Family BRAHMAEIDAF ll‘w ol species 20 |

BRAHMAEN WALLICEHH, the
Owl Noth, is an Eastern

BRAHMAEID
MOTHS

[ 'hese large moths have

species and one of the

Largest in this Gamily,

wavy wing patterns, he
'll[\'\\ill'_’_'\ iy |I.|\(' CVe N]lll|‘1
e LIFE CYCLE Eges are laid
on host plants, and pupation

| ‘.Il\i'\ ||L|| Con [ll(' !.'[Uill!‘l.
* OCCURRENCE Eastern

| Fourope, Asia, and Africa, In forests

| and woods, where host trees occur

3 CATERPILLARS are \
otten colorful, with » lurye

V- ols

abdominal processes.

Wingspan 2-6%%in (5=16.5¢m) l Larval feeding habits |

|””"" LEPIDOPTERA l"“""'- CASTNIDAI "“'“ of species 1g() |

; CASTNIID MOTHS

I'hese day AIving, very butrertlyv-like

muoths have disuncrive, broad wings,
Their forewings are usually colored For  fooked ar the tips
| camoutlage but the hindwings can be

cither brightly colored or metallic, with

white or ORINEE SPpots or bands.
e LIFE CYCLE Eggs are laid on host
plants. The caterpillars are stem-borers
or feed on roots,

| * OCCURRENCE Central and South

America, Southeast Asia, and Australit CarERPILLARS are CASTNIA LiCUs. the Giant
| I well-vegetated areas, wherever their pale, hairless, and ]

weane Borer, is also a

host plants oceur, erublike rnificant pest of bananas

i\'\.'.-nplup.m 1Y=4%in (3=11cm) Larval feeding habits




r

160 = [INSILCTTS

Order |_pinoPrTERA [F“'""Y COSSIDAE No. of species 7¢)()

CARPENTER MOTHS

I'hese heavv-bodied species nsually

e Plack spots on
® white thoray

have spotted, drab wings, irregularly
patterned brown, white, and cream.
Some are called Teopard moths bec

they have black-spotred white wings.
o LIFE CYCLE Females lav eges on bark
or in the tunnels from which the moths
emerge as adults, The caterpillars mainly
tunnel and car woody tssue. Carpenter
IIIHTI]\ !:I|-\l.' from one to four vears o reach
adulthood. When fully grown, caterpillars white wings with
pupate in their tunnels or in soil, inside Blaik spots
cocoon of silk and chewed wood fibers,

* OCCURRENCE Worldwide.

In woodland arcas. peade heced

* REMARK Sonie oRtemare

\l\l.'l'll."\

ZEUZERA PYRINA,
the Leopard Maorh,
is found across the
Northern Hemisphere,

are pests of oak,
maple, pine, and other
rees., "\\“l[l'lwl\_" orihes,
caten by abornginal people,
are carpenter maoth larvae,

‘<,!

CATERPILLARS ure CONKUS COSSUS is the

fat-bodicd and are ' Furopean Goar Moth, 1f
commonly known distinctly banded o dhisturbed, s larvae can
4% CATPENTET Worms. abdlonien produce a foul smell,
Wingspan v, _gvin (2-22.5¢m) Larval feeding habits /(’/
Order |EPIDOFTERA Family DREpANIDANK | No. of-species. 1 000

HOOK-TIP MOTHS
male hats feathery  distinctioe hooked tip

I'hese moths are so called because many have antenniie § un fareaings
hooked tips on their forewings. Most species have
slender bodies, with drably colored wings.

o LIFE CYCLE Female hook-tip moths lay flat
cepes on host plants = the caterpillars feed on the
foliage of shrubs and rrees, In the caterpillars of
many ‘-|IL‘l'iL“-. the l'|.|\pln;_" |l1l|]t‘_:_[\ at the end of the
abdomen are extremely reduced, and the til-end
may appear cither tapered or pointed.

e OCCHRRENCE
Amenca. In woodland and well-vegerared arcas.

Tropical regions except South

slender budy l

CATERPHLARS of some DREPANA ARCUATA, also known as
species rest with the head and the Arched Hook-tip, occeurs in North
il mosed or the front of the Amenca, s caterpillars feed on the
body curved around., folige of birch and alder trees,

Wingspan

fi-

val feeding habits 7
¥

in(2-5cm) |I d




MOTHS AND BUTTEREFLIES = 161

Order | EpinorTERA |F°"""‘r GEOMETRIDAE No. of species 2() ()0

GEOMETER MOTHS

T'he wings of these slender-bodied moths
are rather large and rounded with complex
patterns of fine markings. They are generally
nocturnal and vsually have brown or green
camoflage colonng. S

o frovd wongs

ne tropical species are

brightly colored dav-fhiers.

o LIFE CYCLE Eggs are laid singly or in
groups on the bark, twigs, or stems of host
plants, and hateh i spring. When disturbed, the
caterpillars of many species remain stll and look
twiglike. When fully grown, caterpillars spim

a Tragnle cocoon between leaves or i huer, Fg. PAPILIONARIA, or Laree
® OCCURRENCE Worldwide, Almost Emerald, caterpillars feed
anvwhere vegetation is found. on the foliage of beech,

* REMARK NMany species alder, and hazel rees.

are agncultural and foresery

& siallaped i GEOMETRA

- ir‘lﬂl"-"fhh"
wng fronges

peses; thev can ciuse severe
damape or defoliation,

REFUMAPTRA HASTALA,
known as the Argent and
Sable Moth, is found across
the Northern Hemsphere.

TERPILLARS are commonly
called mchworms or loopers
because of their distnctve
lonping mation,

Wingspan v, _3in (1.4 - 7.4cm) B ‘ Larval feeding habits #,-!

Order | EpIDOPTERA Family [{Ep1ALIDAE JND- of species 3

GHOST MOTHS g
Also called swift moths due to their fast flight, most
species have similarly shaped fore- and hindwings.
AMany have drab general coloration, while some have
patterns of bright silver spots. The win
in light, as in other moths, but simply overlap

e LIFE CYCLE Females drop egges singly on the
ground by host plants, and can produce several hundred
cppes. The caterpillars mainly bore into plant stems,
trunks, and roots, but a few eat leaves or moss, HEPIALUS HUMELE caterpillars are

* OCCURRENCE Worldwide, especially in Southeast — yellow-white with sl dark spots,
I'hey can become harmiul peses of

potato, lettuee, and serawherry crops,

s oare not joined

o anpy overfap

white wings o in flight

Asia and Australia, In open woodland and grassland.
* REMARK Many species cat a range

ol pla
grasses, vegetables, shrubs, and trees.

t matter and can become prests of

pitekish brown
w forvacing puffers

Wl FEMALE

CIATERPHLARS of
this family are white fure- and hindacings o
with a brown head. similardy shaped » furry abdonien

wingspan 1. _9%in (3-24cm)

Larval feeding habits I.;;',‘ ‘A{

A
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162  INSIECTS

[ order LEPIDOTERA

Yy r . ;
| SKIPPERS
.\|l.'|ln||'_'_|I closely relared o butterflies,
these dav-flvers are typically mothlike and

| heavy-bodied. The antennae end in a club,
which s long, curved, and pointed. While

| the forewings are usually short and tnangular,
the hindwings mav be vuled. The common

| name reters o thewr rapd, dariing Mlight,

o LIFE CYCLE Females lay single ceps on then

host plant. "The caterpallars of most species feed ar

| night on grasses and sedges, herbaceous plants, and
the foliage of some trees, Duning the day, they hide

| mside asheler of rolled or folded leaves

| * OQCCURRENCE Worldwide, ex cprin New

| Zealand. In a vanery of open halntares, such as
culovared hields and grasshand.

CATERPILLARS ure preen,
brown, or white

I'hey usually
have a large head with a distinet
neck and taper toward the rear

| AATREBANES PROTELS 1% 0 commeon
species in North and South Amenca
Tes Jong, tiled hindwings make i
highly recogmzable

CALPODES ETHLIES, the
Brazilian Skipper, s widespread in
South Amenca and the West Indies
Fhas Large and robust skipper often
fhes g

distinet lolw »
o hinedarin

ar distances

Wingspan i 31iin (2—8cm), most under 1%in (4.5¢m)

-

Family pyisprRITDAL

[ No. of species 3 (00}

LAMENIS BARONT 15

brightly colored species trom

T,

Peru, with highly distinetive

orange-red forewing markings

EUSCHEMON RAFFLESIA, the vivid
KRepent Skipper, hives in the rinforests
of Avseralia and s seen feedimge dunng
the day at nectar-rich flowers

Larval feeding habits |



NOTTIS AND BUTTTTERELLEES o 163

Order | pinorTERA L[ Family |NGURVARITDAL L““- of species 3())

NEMOPHORA CUPRINCELEA
has metllic wing scales, an
orange tube of har omoaes head,
and white antennal tips

sliny arhg
® Sdles

INCURVARIID MOTHS

Most of these small moths
have camonflage colonng. A

SNEMOPHORA
SCABIOSELLA, Trom Asi
and FEuorope, has durk

Few are a metalhe vold or
es with long

brongze. Some spe
antennae are called fairy moths,
e LLIFE CYCLE Single eges are
L inside plant tssue. The caterpilliars

.(l’r’uf'lfjﬂ.'r.f.' J‘r!‘ﬂr‘n WIDE !”“l_l'(”‘

© sy

dre \L'L‘1| borers or leat-maners i then carly .
o UEPY ONY anTen i

stuges and make a case out of plant

material, inside which they hive and

eventually pupate.

| ® OCCURRENCE Worldwide, S, i
except in New Zealand, Tn woods, arc:small: with tinv
wherever therr host |.I|‘||ll.'\ LIOW, abdonunal prolegs.

Wingspan v 1 : rval feeding habits \ ‘
ngspan . _tin (0.8- |Lu val feeding habils

Order | g pipor rERA Family | agro0canieinal l”“ of species 2 () l

ptle-bordervd bine aeross
wielelle

LLAPPET AND EGGAR MOTHS
Most of these very hairy, heavy-bodied moths are
vellowish brown, brown, or grav in color. Females are
In r than males and generally have large abdomens.
o L1 CGYCLE FEpps are laid on host plants, 'The
caterpillars hive communally in silk tents or webs, spun

of fervariangs

across the foliage of vanous trees, grasses, and plants,
Pupation occurs imside tough, papery, crelike cocoons,
o OCCURRENCE Worldwide, except in New Zealand.

Anvwhere ther host trees and plants occur.

CONTERPILLARS are WALACONOMA AMERICANTUM,

stout with tufts of the Fastern Tent Maoth, is a
w lairs on both thei troublesome pest of apple
back and sides. and wild eherry trees.,

Wingspan 1_3%in (2.5-9.5¢m) II;nmI feeding habits {

Order | EpinorTERA Family [, InACODIDAE "“" of species | o) —‘

LIMACODID MOTHS dalrratard by %
Nost imacodids have broad, rounded wings, |
hairy bodies, and dull colormg. The name
means Uslughke™ and refers to the shape
and locomotion of the caterpllars,

o LLIFE CYCLE Flar eges are L

on the leaves of host plants, The

caterpillars are often poisonous

or are armed with stinging hairs,
® OCCURRENCE Worldwide,

especittly i tropical regions, On

- CATERPILLARS SHNe stineea, the Saddle

e are often brightls back Moth of North Amenca, s

g, colored. They named after the saddle-shaped
have no prolegs itk on the back of s caterpillars

awide range of shrubs and rees.

Larval feeding habits

Wingspan y_1in (2-4.5cm)
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164 « INSECTS

Order | EpInorTERA

| Family | ynANTRIIDAE

| Mo. of species 2,600

TUSSOCK MOTHS
I'hese moths look similar to noctuid moths (see p 65,
but they are more hairy. Most

dull-colored, burt the

tropical species can be colorful. Males are slightly smaller
than the females, which are sometimes wingless., Adules
lack a proboscis, and do nor feed.

e LIFE CYCLE Females lay their cees i batches on
the bark of host trees and shrubs, often incorporating
some of the irrtant hairs from the end
of the abdomen as a protective device
against predarors. The caterpillars,
which may be brightly colored,

feed in groups on foliage.

® (JCCURRENCE Worldwide, In
many habiats, including hedgerows

and coniferous or deciduous woods,
¢ REMARK The Gypsy and Brown-tail
moths are serious pests ol a range of trees
and shrubs across the Northern Hemisphere.
Outbhreaks of these species can cause great

damage, defoliating large arcas and kil

ng trees,

—— distinctice Veshaped ™
b e o mark on foreaings - .
- -

- -~ by
. i .
Y . —\ / < . &

- = o £
= ; » - ; i

2 A £ &

. .

s
- -

R 4 - WHHE g

brvad, farry body FEMALE

while, crescent
\ﬁr.ff'.r'(f il

anly the male hus
o wings

o hairy finduing
LY LAY

ORGYIN ANTIOUA, otherwise
known as the Vapourer Math, is
found in the Northern Hemisphere.
I'he females are wingless,

o Mack dots on

CATERPILLARS are very
hanry = commonly with
brushlike tufts of hairs on
their back and sides,

® miales hace feathery autenmnae

Madk

w fuff of hatrs

LYMANTRIN DISPAR, the Gypsy
Moth, s a natve of l'.llmpt' andl
Asia bur was mtroduced to Norch
Amenca to pmlhl\ Cnexpensive
silk. However, the moth escaped
and became a seri

I pest,

pire wiliife i
T with we mearbonges

Jarge tuft of weitant hairs
used to cover and protect e

ELPROCTIS CHEYSORRIOE 1,
the Brown-tail Moth, has hairy,

Illfl\\'l'l l;l“.'r“l‘”ill\ TlliIT II\ Couna
communal silk nest,

Wingspan v _ 2110 (2 _ 6em)

Larval feeding habits 7

¥




NMOTHS AND BUTTEREFLIES « 165

Order | pinorTERA ‘Fa”’"“‘ NOCTUIDAE

Mo. of species 22.000

NOCTUID MOTLHIS

T'hese medium-sized nocturnal moths h
fairly narrow forewings and broad hindw
Noctuid moths have basicallv dull coloring,
although the hindwings of some species are
brightly colored and patterned.

e LIFE CYCLE Females lay cggs singly orin
groups, at the base of host plants or in the soil.
Caterpillars feed after dark and most attack their
host plants, chewing or boring their way inside.
* OCCURRENCE Worldwide. In most habitars.
® REMARK T'hese nocturnal moths have thoracie
hearing organs for detecning bats. Nany species are
serious pests, berween them damaging almost all the
world’s important crops. One species (see right),
evolved from a fruit-piercing moth, sucks blood.

ave

CATERPILLARS of
muost species feed on
their host plants at night.

iy Mack dots along
margin of forewing o

trvepnlar browe
heanel

HELIOTHIS ARMIGERA, or the Old World
Bollworm, is a serious pest of cotton, corn,
and tomatoes, [t is found across the
Fastern Hemisphere.,

transiucent

hanelwings with
brwaen line near
barder

ARG MHr £

gravish spots along
edlge of forearings

near margin of
hemdlarings

SPODOPTERA EXIGUA is also known

as the Small Mottdled Willow Moth. It has
a worldwide distnibution and is a senous
pest of cotton, corn, and rice.

distinitice black

dark, waey line

painted wing
» fifis

CALYPTRA EUSTRIGATA, or the
Vampire Moth, sucks blood and has
barbed mouthpares that it uses o
pierce the skin of mammals. Tt is
found in India and Southease Asia,

fareuring has camotflage
coloring and dark fringe

black, hairy
Doy

XANTHOPASTIS TIMALS, the Spamish
Moth, s found m tropical North and
South Amenca. Trs caterpillars feed on
narcissus and fig species,

——

ngs r

/

AGROTIS 1PSILON, the Dark Sword-
prass Moth, is found throughour the
waorld, Trs caterpillars attack corton,
potatoes, tomatoes, and other crops.

Wingspan . _gin (1.5~ 16cm), most under 3%in (8cm)

Larval feeding habits * ﬂ'l?!}- ‘ o P_.';]
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S

Order

LEPIDOFTERA r

PROMINE

Most prominents are drably colored. with

e
N

3

camouflage patterning, Uhe common name

refers to tufts of scales that, in some species,

stick up promimently from the rear margins of

the forewings when folded. A few species, such as
the Bult-up (Phalera bucephala), mmic broken twigs.
® LIFE CYCLE Eggs are laid on the leaves of
host planes, The caterpillars car foliage and feed in
groups to protect themselves from attacks by birds.
Some produce chemicals and adopt threatening
postures, Certain prominent caterpillars are
‘processionany” due to therr nighttime
habit of moving in a long, head-to-tail line when

deseribed as ©
secking food. During the day, these species often
shelter en masse, sometmes in a loose, silk nest.
* OCCURRENCE Worldwide. In a variety of
habitats on their host |!l;I1II:'\
shrubs, trees, and leguminous planes.

most commaonly

distincticely sealloped
G AT -

white hindaring

o aldomen
darker at LRy

DATANA MINISTRA 15 o rather drably colored
species, found in North A v s carerpillars
have black and vellow stnpes and feed on a
variery of deciduous tree foli

durk sty o
at Pease aned
along vdoe of
farearings

CERURAN VINULA,
the Puss Naoth, is common
i Furope and parts of As
s lighly distmenve patterning,

il

Wingspan

A=3%n (3-8em)

MY NOTODONTIDAE

No. of species 3 (j)()

camouflage wing
colaration o

Heairy thorax o

o yellow marpin
ant Rinelarings

w tuft of bright
arinpsh hairs

EricoMa MELANOSTICA 15 an Australian
species whose caterpillars feed on the
leaves of Leptospermum species, commaon
e southern and eastern pares of Austealia,

ehatacteristic brown
cross-handing on
furearings a

)
'3

ANAPRHE PANDA, the Banded Bagnest, lives
in Africa and is named after the silk shelters
spun by is caterpillars duning the day, Some
penus members defoliate their hose trees,

ravish brown
sigsaty markings

o fang, white,
hairiike scales
at wing bases

VRRKEAGRARY

CATERPILLARS are
brightly colored, hairy,
or striped, with fleshy
bumps on ther back.
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Family pyRaLIDAE

Order L EPIDOPTERA No. of species 24 000

SNOUT MOTHS redd and purph

fenges af fese

X of
seattered red, black. e apex
vellowsish

In some species, the front of the head appears cream, and whire

I'hese moths are typically drably colored.

& foreactngs

to have a short “snout”™ formed by the long, scatles on hindang ark
sensory palps. held out straight. The forewings | :rlr:a:a;” .
are broad or narrow, while the hindwings are

broad and rounded. The legs are usually long.
o LI CYCLE
plants, other host

es are laid near or on host
tenal, or prev. The larval
feeding habits are diverse, but caterpillars
typically burrow inside, and feed on, the
leaves, stems, and roots of host plants. Some

Camily members are scavengers, while a few 3 & Jome marginal
prev on small insecrs and some even breed fringe on hincdsings
i sloth droppings or animal horn.

* OCCURRENCE Worldwide, Inoa wide A ENDOTRICHA FIAMMEALLS is

range of habitats on their host plants. a nocrurnal species. 11 is native to

o REMARK A Lirge number of snout moths the Britsh Isles and vanous parts

Are peses ol crops and dred fru., of western Europe.

o slender antensi

Sl -

CATERPILLARS are cither
slender and evlindrical or quare
stout. There are prolegs on some

of the abdominal segments.,

- CHILO PHRAGMITELLA s Tound

in reedbeds, where its caterpallars feed
on the stems of reeds belonging to the |
genus Phragmites — henee this moth’s | - o long frine
| an hinelaings

sciennfic name.

VITESSA SURADEVA 15 a bright,
unusually patterned species from
Borneo — all members of this genus sarrow forviings e

are native o Southeast Asia, o dark antennae

distinctive Mack o
raavs an outer hall
af foreasin

fareaings fute o
vedlow-and- ek
pattern e matoh
hearel aned thorax

|

o patly frimge

frwaed, roundeed hinear

cream hindwings, with
dark scales at border

wingspan 1 4in (1-4.5¢cm) |T

o orange tarl fan

_\ml feeding I‘Iiil‘]ﬂ‘a“ ,’t E 4
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Order | EpinorTERA

Family Sy 1URNIIDAE No. of spacies 1,200 ]

A B g -
SATURNIID MOTHS
Also known as emperor, moon, roval, and atlas moths, these large,
heavy-bodied species have broad, often conspicuously marked wings,
The mouthpares are entirely nonfunctional, and the adules do not
feed. Antennac are feathery in the males and usually threadlike in

the females. Species of the genus Atracns, Tound in Sontheast Asia, CATERPHLLARS can grow
are the largest moths in the world in terms of wing arca, although the very large and have fleshy
biggest moth wingspan is that of the Guant Agrippa Moth ( Dhysania outgrowths (scoli) with
agrippina), which belongs to the family Noctuidae (see p.163). spines and long hairs.

® LIFE CYCLE Egps are laid on a wide range of trees and shrubs,
and the caterpillars feed on the o
make dense cocoons artached to the twigs of their host plants,

* OCCURRENCE Worldwide. Especially in wooded tropical and

ge. Fully grown caterpillars

subtropical areas. Aztacus species are protected in some countries, wihite 2igzag
but many die by luttering endlessly around street lighting, miarking
® REMARK A few species of saturniid moths can be pests of

white creseent
arotind dark spot o
I

varous trees. Silk from the cocoons of many species has been used
consistently m the past, although not to such a grear exeent as that

of the Silk Noth (Bambyx mort, see p.159).

antennae of femeles
less feathery than
those of males »

. fr.f!l;’f'. heavy
hoely

» fallerns on wing

IRy r.’ifr'\( we

Darth sexes
distinetice wing

CALLOSAMIA PROMETHEA, the Promethea Maoth, paatterning, lacking

15 found in North America. The caterpillars feed in males

ona range of foliage, including thar of various frine

trees. Males are mostly | -brown with a pale

border; females are a bright red-brown or dark

brown and have pale wing markings.

Wingspan 2_12in (5-30cm) Larval feeding habits )
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fer ahitviss
anid

e o cYe-spols ont |
ferearings foined
to derd winy

M

(} ACTIAS LUNA, the
~ Mmernican Moon Maoth,
- is found from Mexico to
™ the Canadian border, The

cleatr eve-spots, o

dark on one side
caterpillars feed on the fohage

of birch and alder trees.
& larye, furey by
fong radd with red o
atiter bareler and
petle velloa inner
Darreler

Vreces AreAs, from Southeast Asia curved wonglips e

: and India, 1s the Llrgest moth i the world [
mn terms of overall size, s vellow-green, AR

feshy-spined caterpillars grow up to din
(10em) long. They car a range of plants
but can be reared on poiver in capriviey,

brvaad, feathery
& antennae of male
'

learype,
tricnpular,
translucent
il hes on fore
andd hindaeings

~o [lack, warty
Jine on
AT

red line continues
from foreacing fo
Ainelarings
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Order | EpIDOPTERA [ Famity SESHDAK

CLEAR-WINGED MOTHS

Hl'”li_' ol these moths closely resemble Wils s O
| hees. Therr bodies are mainly black, blinsh, or
dark brown with vellow and orange
markimgs, and ther abdomens
are often banded. Thev produce
Hi I]II/II[IL{_ ‘\lllll]d l||||i[1_L'_ H|L'. 188
which furcher emphasizes the
IMITICTY, Some species even
1\rL‘Ir|n| to sting, | reas of the
wings are transparent, dark scales being,
present only along the vens, The end of
the abdomen may have a fan-shaped wuft

“I. I“IIL‘\ 'ﬂ'.il(."\. .Illll TIH.‘ antennae olten
have expanded or clubbed ends.

e LIFE CYCLE Female clear-winged
maoths typically lay egges on the trunks,
stems, or roots of trees and shrubs, and
the caterpillars burrow inside, When the
|||l||l|'\ |"H'\‘ cmerge r‘l’”ll |ht.'” I'll]".ll'. ll”.'”
wings are fullv covered i scales; the bare
patches appear duning the fisse flight.

® OCCURRENCE Worldwide, Around
flowers or near their host plants,

* REMARK Many species, such as the
Peach "Tree Borer (Sywanthedon exitivsa), are

pests of frine and other trees and shrubs.

latrpe transpearent
® ALES O QTS

Mack and orange- o
velloar bans

SESIA Artrorms, the Homet
Clearwing, is a very convineing
hornet mimie, Teis found a
the Northern Hemisphere, where s
caterpillars damage the rrunks and
roots of poplar and willow trees.

O88

& velloar bar
on dlear
hindlarings

No. of species 1.000

godden vellou
furearings o

» Grange
and-bleek

alelumen

fan-shaped tuft .
of lony seales

AALBUNA QBERTHURID s a large moth
from Avstrahia’s Northern Terntory, 1o has
disnnenve hindwings = clear but with a
notceable vellow bar ar the frone — and
an obwions abdominal wft

o thick black antennar

& bandd wf
Droaenish seales

& darl scles N WANE AT

prresent only along
ceins

® siont, vellowish
Drown Jegs

CATERPILLARS
are pale, with a
head much smaller
than the thorax.

Larval feeding habits P.-' /1/
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Order | L pinorTERA l Family SpriNGinagk ‘ No. of species | ()

dark triangles on
e datrk
HEen foreaiings -

HAWK MOTH!

I'hese moths have an

clongate, robust body

and long, relatively narrow

forewings, The long or very
long proboscis s curled under
the head when not in use. At
rest, the w mgs arc held back ara
distnctve angle. Aduales are strong
fliers and most suck fAower nectar, Some
hover above flowers like humming
e LIFE CYCLE Single ¢
plants, and the caterpillars car their foliage.
e OCCURRENCE Worldwide, especially

in tropical and subtropical regions. In a wide

® orange, 1,

birds.

dare don

FUCHLORON MEGAERA,
the Verdant Sphinx, lives
in Africa, les caterpillars

variery of habitars, wherever
ciar vines .lllii crecpoers

suitable host plants are found.

o drably
wialtled
fonr

anid .
LT R ¥

ot hindaings

yelfo

ACHERONTIA NTROPOS,
. the Death’s Head Hawk

Bl
) b B Moth, is found in Africa
CATERPILLARS of most Tanded » “death’s headd”  And Europe, It feeds on
species have a process at alielomen chudl mark on honey from bechives
the end of the abdomen. tharax with its stout proboscis,

Wingspan | | Larval feeding habits

Y=6in (3=15cm), most under 4in (10cm)

Order [,k p1DorTERA Family “IoRTRICIDAE |”“ Of SPECiEs 5 ()

TORTRICID MOTHS LHIBEC =

I'hese small moths are mostly brown, green, or gray,

blending in with ba lichen, and leaves, Some species are

brightly colored. The forewings are broadly rectangular,
e LIFE CYCLE Eggs are laid on host plants, including
certain grasses, on which the carerpillars feed and pupate,
* OCCURRENCE Worldwide. In a wide range of habitas. pale hinddeings e

e REMARK Mexican “jumping wth fomg frimge camunflage coloring
i plants

beans™ are the seeds of ce

. ; CATERPILLARS CLEPSIS RURINANA 15 found in
contamning the wrggling may be slender Europe and Asia. les caterpillars

larvae of a particulan Y LULU0Y LE  or stout, and are may be found side the rolled
up leaves of deciduons trees

tortmend species., relatively hairless

Wingspan el

sn (0.8 =3cm) ] Larval feeding habits
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1 ' gt 3 CHRYSIRIDIA RIPHEARIA, the
l 'RANIID MOTHS Madagascan Sunser Moth, has
T'his family includes both . vellow-and-black caterpillars

-
}(‘Ilh.. LEPIDOPTERA Family (IRANIIDAL No. of species (0 |
!

| that are distasteful o predators,

large, long-tailed, colorful,
dav-Mlving moths wich

farvantn,

puinted 1

indescent wing scales, and
| nocturnal species with dull
coloration and without tils
o LIFE CYCLE |y

on host plants, The caterpillars of

s are land

many species cat posonous planes
i the Biily Euphorbiaceae. Aduales
often nigrate m search ot berrer food
for thewr larvae

® OCCURRENCE Tropical and
subtropical regions, On host plants
* REMARK South American and
NMadagascan species are so large
| and colorful thar they are often
mistaken for butterfTies,

4
&

CATERPILLARS of some ¥ ‘
species live together i a / / bin R !
4 of f hin N \

silk web when voung, ¢ ' ?‘
b
wingspan 2. 4in (6-10cm) Larval feeding habits ]
order | EpIDOFTERA Family v A ENIDAE E-\-c. of species gy l

BURNET MOTHS

Also called foresters, many of these moths are black

with bright or merallic red, green, or blue colonr

Some look wasplike. The antennae are thickened, and

the head has a pair of hairy protuberances above the
eves, Most speaies produce hydrogen eyvanide

l a teature advernsed by warning coloration. J
e LIFE CYCLE Eggs are laid on herbaceous host

[ plants, and larvae feed externally on their leaves slender o \

' I'he adules Ay and feed at lowers by day. Pupation Dinely AADSCHIA STATICES, the
takes place within a long cocoon FForester Moth, 1s found

| * OCCURRENCE Worldwide, in Europe and Asia. The
except New Zealand; especially catcrpillars feed on sorrel

‘ tropics and subtropics
On hose plants,

| / inelvates

o distastefulness

P

] CATERPILLARS ZYGAENA FILIPENDEULAE,
|

have small warts also known as the Six-spor

from which tufis Burner, is commaon

of hairs protrode Meck body o throughout Furope

Wingspan 1=1%in (2.5=3.5¢cm) Larval feeding habits {

A
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No., of species 000

Order | :pinorTERA Family | YCAENIDAE

wfper aring swrfees
o lerght and iridescent

BLUES, COPPERS,
AND HAIRSTREAKS

I'he males and females are differently colored

m many of these small, slender-bodied butterthes.
The upper wings of males can be indescent

blue, coppery, or purphish but some are brown

or orange, The undersides of both sexes are

dull, with small, dark-centered spors.

® LIFE CYCLE Eggs are lnd on host plants. "The
||\||l.|t'\ 1‘1.‘1.‘1[ oan |||.Il1l‘~ O on .l|litil|~., t'llL'L'lt]\

alt
and other small insects. The larvae of many species
secrete i special fluid thar is caten by ants, In return,
the ants guard chem from enemies and allow them
to cat the ants' larvae. Pupation oceurs on the host
plant, in debris, or underground.

* OCCURRENCE Worldwide, especially

i owarmer regions. Inassociation with

STnecta coroxar, the

ants” nests or with host plants, many e Hewitson's Blue Harstreak,
.l,fw e . .
is found in rropical regrons of |
herce tails ;
wokoioh South Amerca. This is one of |
CATERPILLARS arc Kividaings the Lirgest and most bhallanedy

sluglike, with a squar, colored members of the family,

tapenng shape, and

are preen or brown., i of wiale are Lleac ke mmearlongy »
o v vinler-flue

ot ey

/

Grange -
;'n"l'_:f B fo
henelartngs

APOLYOMMATUS ICARLUS, o white soiles ALYCAENA PHEAEAS, the Small
o by Copper, is a colorful and very

is one of the most widespread reserble hair common little buteerfly, found
Furopean natives across the Northern Henisphere,

known as the Common Blue,

highly distinciree »
aranse markings
an forearings of
fentale

o white strecks
on NS

THECIA BETULAE, the
Brown Hairstreak Butrerfly,
15 a woodland species found

whart, durk- o

in Farope and temperare
eeleeed tanls

regions of Asi

Wingspan s _2in (1.5-5¢m) Larval feeding habits * .(r‘
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""""' LEPIDOFTERA Family NiyaipHaLIDAL ‘ No. of species: 5 nop

 NYMPHALIDS

‘ Also called brush-foors due to the
ereatly reduced frone panr of legs,
species ol this huge famaly v by
day and vary enormously in size and

‘ color, The upper surtfaces ol the

| wings are usually brightly colored,

but the undersides have camoutlage

colonng to protect the butterfly ar rest.
e LIFE CYCLE Females lay groups of
round, ribbed eges on the foliage of trees,
shrubs, and herbaceous planes. Caterpallars
may feed communally when very voung,
Nymphalid pupac, which often have warty
bumps, hang head down from host plants by
a sl group of terminal hooks (a cremaster)
o OCCGURRENGE Worldwide, Usually in L R
Witk the Small Postman, s
Hower-filled meadows and woodland cleanngs native to Central and
® REMARK A very small number of South Amernica

nymphalid species can be pests, cansing,

damage to Crops sug h as sweet

potato and sovbean

CATERPILLARS uare
| zencrally spany with

branched bumps and

Projections

NYMPHALIS ANTHOPA 15
often called the Camberwell
Beanry, refermng to the part of
soth Loondon where the firse

recorded specimen was tound wi

VANESS A ATALANTA, on the Red
Mdmiral, is a widespread species

Wek-spoitted e
W,

he caterpillars, usually black
with white and vellow spars, feed
on nertles and related plants

[ Larval feeding habits

’|\|r||'l'.|l.||| | 6in (3-15¢m)
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VORPHO MENELALS Lives in
South Amenca. The female is - o |
shown here, Nales are almost ; j

entirely metallic blue

JUPPERSIDE ‘

& GO RN S

seetllupred o
Hhindlariny

TR

DANAUS PLEXIPPUS, or the Monarch WANKHA JURTINA, the Meadow
Buttertly, is famons for s 1o
migrations, the longest of which extends the pastures and meadows of Euarope
from Mexico to Canada les caterpillars feed on grasses

e-distance Brown, s a very commaon Species in
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= T e
‘F'“I'”" PAPILIONTDAL | No- of species. gnq)

Order

LEPIDOPTERA

| SWALLOWTAILS

I'he wings of these burtter
hes are cypically dark, with
bands, spors, or patches of
white, yvellow, orange, red,
ereen, or blue. True o thenr
| name, many species have
tatls on ther hindwings,
® LIFE CYCLE Round cgps are
land on host planes = the caterpillars cat
arange ol foliage. Pupation usually oceurs
on the host plant with the chrysahis
uprnght and held on by a silk “bele”
e OCCURRENCE Worldwide,
especially in warmer regions. In Nower
nch habitats, either open or shaded.,
e REMARK This family contains the
hirdwing species — the world’s largest

butterflies, now protected by law,
CATERPILLARS Parirn graticrs, the
= et an odor Figer Swallowranl, 15 a North
e 7T from o thorac & Amencan species. The
! scent gland thar common name refers to s

derers predators torewing markings

ORNITHOPTERA PRIAMIES, also
called Priam’s Birdwing or the Cairns
Birdwing, 1

s a rinforese species, The
male 1s shown here. FFemales are
larger, with black and white wings

w ik Bockpr
{

cerlonr

LFEEN Padtfernin,

o scalloped win

' Wingspan 1%=11in (4.5-28cm) Larval feeding habits
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Order | kpinor Family pririnag

RA

WHITES AND SULPHURS
I'he wings of these very common butterflics
are usually white, vellow, or orange with black
or ll'.”l\ _L'\I‘I\ mr
wing scales comes from by-produces of food
caten by the caterpillars,

o LIFE CYCLE Females tvpically lay single,

ings. The pigmentation of the

clongate, nbbed eges on a wide range of host
plants. The caterpillars have no spines or

projection that anises from the head end, and are
held upright on the host plant by a silk “hele”

e ODCCURRENCE Worldwide. Tnoa wide range
ol hal

bird droppings, urine, or puddles in sunshine.

Some species migrate in large numbers.
e REMARK Many spe
The Large White (Pieres brassicae) and
the Small White (£ rapar) are

CSATC Crap pests.

colonng - green with
pale stripes or bands,
Many have spinehike
hairs, henelacing his »
ahitesh uppersicle
aned pale vellow
utdersicde with
seettered gray

sretlies

Pleacd spot on
foreaings o hrvad, drk

GUIN IS .

projections, but the pupace have a disuncnve spiny

tats. Thev are often seen in groups around

i . ® foru
senous pests of cabbage crops.
£ o
CATERPILLARS may /4 ::uu"; . »
have camoutlage ol pale WS

No. of species 1.200

O T
tip oot male’s
furearings a

AANTHOUHARIS CARDAMINES
occurs across Europe and Asia. In
both sexes, the undersides of the
hindwings are mottled green. The
male has orange tips on s forewimgs,

Lray fife on
INES

APIERES BAPAE, the Small
White, 1s an unremarkable
looking species that s found
all over the world, "The male
15 shown here; the female

is vellowish i color,

COLIAS FURYTIHEME, the
Oranpge Sulphuor s widespread
i North Amenca, The male,
shown here, is shightly smaller
than the female.

» ffaEiy 1J.f|fr,f
onr hinedae

Wingspan
L

\—2%in (2-Tem)
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’ T HE ORDER Hymenoprera contains
= 191 families and 198,000 species.
These are further divided into two
suborders: primitive, plant-cating insccts
called sawtlies (Symphyta) and wasps,
ants, and bees (Apocrita). "The families
shown here are arranged in three groups:
soctal wasps and bees and ants (families
Andrenidae to Vespidace), parasitic wasps
(Agaonidac to Irichogrammatdac), and
sawthes (Argidace to Sincidae).

Most members of the order have two
pairs of membranous wings, joined in
flight by tiny hooks. In all species except
the sawtlies, the first abdominal segment
is fused to the thorax, while the second

Order Py ENOPTERA Family

MINING BEES

" BEES, WASPS, ANTS,
AND SAWFLIES

ANDRENIDAL

and sometimes the third segments are
narrow and form a waist. Sawfly females
have a sawlike ovipositor while female
parasitic wasps often have a long, slender
ovipositor, which may also be internal.
T'he ovipositor of female bees, ants, and
social wasps has evolved into a sting,
Lges issue from an opening at its base.
Mcetamorphosis is complete. Gender s
determined by haplodiploidy, a process in
which fertilized cggs produce females
and males anse from unfertilized eges.

Many species show advanced forms of
social behavior and play a vital role in
various types of ccosystems as predators,
parasites, and plant pollinators.

MNo. of specie

500

I'hese honeybee-like species are typically red-brown or
brown-black, although some are vellow or white, "T'he

hary
thorax and abdomen may be hairy. Most species are solitary, oy »
* LIFE CYCLE Females make nests in soil
burrows and lay eges in specially prepared cells,
where the larvae develop, These cells are usually

coated with o protective waterprool substance secreted

by an abdominal gland and are supplicd with pollen and

honey — food for the Larvae. Pollen s collected and taken
hack to the nest on the bees” hindlegs.,

® OCCURRENCE Worldwide, ex ept Austrahia,

In Nower-nich habitats, especially during sprin

* REMARK Mining bees are vital pollinators of

spring Towers,

fawry -
alelorren

& redddish broww

faedy
ANDRENA FUEVA, the Fawny
Mining Bee, appears in carly spring.
T often neses i lawns, making
lietle mound of carth ar the opening,

white

Haers -

ANDRENA

CINERARIN 15 0
Furopean bee. Females
(shown here) have white
hanr omly on the femora ol
the front legs.

o o white hairs
i center of thoray

LARVAL can be quinte

b . :
o abdomen durk slender or stour. There

wrth Muish sheen

I'he male has
a hamer thorax and white
Tars oncall femon,

are protruberances on
the abdominal segments

Length

Larval feeding habits r&

din (1-1.5cm)

A (0.4 = 2em), mose 4
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Order Iy MENOPTERA Family AN HOPHORIDAT [""" of species 4 (x)

CUCKOO, DIGGER,
AND CARPENTER BEES

Cluckoo bees are often wasplike and are black

® farge eves

and vellow or brown and white. They do not dense cotering
g of vrange harr
have a pollen-carrving region on ther gt
LR T AN

hindlegs, Digeer bees are generally

stout and harry, while carpenter bees
are cither very large and black or
blinsh or small and dark blue-green.
Muaost spet 1es are solitary.

* LIFE CYCLE Cuckoo bees parasitize the
nests of sotl-nesting bees, They Lay their ¢

these nests, and the cuckoo bee larva then hatches
or larva, and feeds on

out, kills the occupying ¢
its provisions, Digger bees make their nests in

eround burrows and supply the nescs larval cells

with pollen and honey. Carpenter bees dig tunnels & siouth abdoren
in solid wood, in which they prepare brood cells.

Fach cell is supplied with a mass of sucky pollen, AAMEGHLLA ACRAENSIS 15 common

on which the female Lavs a single large egge betore in sub-Saharan Africa, "This fast-flving
. - ¢ ol |
scaling the cell with chewed wood fibers, e fosd on hiak lhT !”'" HI"
et & . Oraer to iecad on meh-quennty necer
e OCCURRENCE Worldwide. In a wide :
§ fraom long-tubed flowers,
vanery of flower-rich habiats.
T~ crvam Reairs
LN LARVALL are ol oty e

variable — cither
slender or stont and

pale or yellow

velfua £
& 0N Marax

filad spur

white fa
qant i
Hinelles

meiedelle fee

® patihes of white hanrs

af siles of aly

RN

AMELECTA LECTUOSA 15 0 cuckoo
& Mack and bee that breeds in the nests of bees

whire 4
on hind

that belong to the genus Awthophora.

tis found in Europe and Asi.

rriry @

vran of hind
fifuar for

collecting aned
Fransfrorifing ¥

pollen

s, JOITRIY) SAMEGILIA COMBERI is 2 very
common, fast-flving Indian digger
e e bands & . sty bee. A ground-nester, it has an

consist of dense extremely long toneue tor feeding
sifcery Blue hatrs at long-tubed lowers.

Length Larval feeding habits *

14in (0.3=3cm)
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Order HYMENOPFTE RA [F.llrul\ APIDAE Ir.‘

0. of species 1.000

HONEYBEES AND THEIR RELATIVES

I'he most familiar members of this family are the

stout, very hairy bumblebees and the smaller, more
slender honevbees. Most females have a special
pollen basker tcorbieulum) on the ouside of the
hind tbiae. Coloraton is highly vaned.

® LIFE CYCLE These bees are social and live in

colonies consisting of an ¢y

laving queen, males
(drones), and sterile worker females who find -
food and look after the voung, Bumblebees

form small colomes under or on the ground

I'he nests in whach they lay their eges are
Frarossa
INAROPHORA 15

native to Panama

made of grass with wax brood cells,
Honevbee colonies comprise a queen,

up to 2000 males, and thousands of :
and Cosra Rica.

workers, "The nest is an array of double Members of this

sided wax combs diwvided into genus are known as

hexagonal cells for rearing yvoung and orchid bees because ‘J
stonng pollen and honey. Workers vse a the males collect oils
dance lang o convey the distance, and resins from

quiahiey, and direction of food. orchids to use in

* OCCURRENCE Worldwide, except in courtship rituals

sub-Saharan Africa. Bumblebees are very

common in northern temperate regions,

In well-vegerated, Hower-nich habitats

* REMARK In addition to providing honey,
wax, and other products, these bees

pollinate most of the world’s plants,

LARVAL are pale and
erublike, Bumblebee
Larvae are fartter than

honevbee larvae

FEUGLOSSA INTERSECTA 15 native to
Sunmam, Guovana, and parts of norchern
Brazl. Like most Fuglossa species, i has
bright, meralhic coloration

Vs MELLIFERA, the Western
Honevbee, 1s now found worldwide
and s the best known member of the
honeybee genus Agws. Millions of tips
beoween lowers and the hive arc

required o make one jarful of honey

Length 1%in (0.3=3cm) Larval feeding habits (gt
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= PSITHY RIS SPECIES
are closely assocnted with
bumblebees. They are
cuckoo bees that lay then
ceres I |[|\I nests ol .|fll“.’|’.'.'|".')’I
species. Many Potdyrns
bees closely rescemble
bumblebees, especially the

species that they parasinize

BOMBUS MONTICOLA 15 a relatvely

soall, distinenive bumblebee, As s

name implics, it is common i upland
and mountinous arcas. lomakes a nest
i underground burrows, often close o

bilberry plants

BoMBUS LUCOROM 15 an extremely common NBOMBUS TERRESTRIN 1s known as the Butl
bumblebee species. Ie makes s nest under the tailed Bumblebee because the workers and males
gromnd and s one of the first bees to be seenin alwavs have o whitish abdominal ol Here, a
carly summer i Burope stenle female worker bee feeds ar a flower
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Order HymMENOPTERA

MNo.

of species _-',[NJU

Family Bl |{\W
BETHYLIDS

Usually black or brownish, these wasps have quite \ /

clongate heads. Some females look antlike; certain others
have a pitted surface and look similar to velver
ants (see p. 871 Wings may be present in

both sexes but females are often wingless.

* LIFE CYCLE Females lay epos on the outside
of hosts such as beetle larvae or moth caterpillars
cither a host she has found ina shelrered spat, or

\

one that she has paralvzed and drageed o such a
place. She may stav with the larvae as they develop.
* OCCURRENCE Worldwide, especially in warm

BETHYLES SPECTES have
very potent stngs for the
smuall size. Hosts are either
(1 I]\}\'l[ or Killed.

o farye head compored
with thoray

staid femora

-

T

o Mack M
cilaration
LARVALE are pale
and facrer toward

JEWEL WASPS
Also called cuckoo w asps becanse they steal their

host larvae’s provisions, or ruby-tailed wasps due
to their coloring, most species of jewel wasps are

large, scalelthe
bright metallic blue, green, red, or combinations of
these colors, Their hard, dimpled body protects
them from bee and wasp stings.

* LIFE CYCLE Typically, the female fi
containing the larva of a solicary bee or wasp and

wing bases

ds a nest

lays an ege. The jewel wasp larva cats the host
larva from the outside, plus the host's provisions,
* OCCURRENCE Worldwide. In a variery of

habitats, wherever t

hosts are found,

Drseht smeteallie

o coloration

coNvex foace with
strong mandibles o

distinctioe &
lobe on
Benelarings

w hard, dimpled body
swrfeace

o cnd af abdvmen
metallic purple

STHBUM SPLENDIDUM 15 0
large species native to northern
\ustralia. It parasitizes solitary
mid nesnng \\.l\}l\.

maostly i the Northemn
Henuspl . The body s
often not entirely metallic

fowg, tibular o
longhe for
nectar feeding

SNt Ees cote

y
t metallic- o

celoration
wost of o

ablomen has
funkish tingr

CLEPTES SPECIES are Tound

regions. In varied habitats, where hosts are found, ¢ -'!"I the rear.
Length &/, _Yin (0.4-2cm), most under Yin (lem) Larval feeding habits (8
Order HyMENOPTERA J""'"""f CHRYSIDIDAE No. of species 3 (y)()

r
strony
o dimples

e

/

& not all sepments of
alidomen are crstble
from alwe

APARNOPES CARNEA is 2
Furopean species. Members
of this genus parasitze
solitary hunting wasps.

it wmetalli
parple body

o dark femora

* (N
abdomen wuth
greenish tinge
it ened

LARVAE are smooth
and stout, The
middle of the body
15 the broadest part

Length M Larval feeding hat

in (0.2-Zem), most under Yin (1,2¢m)

®
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| Order [y s ENOFTERA

PLASTERER AND YELLOW-
FACED BEES

! hese solitary bees are slender 1o fairly robust, and maost

[r""""' COLLETIDAE

are very dark or black. The body hairs are pale golden or
white, and the abdominal hairs often form bands,

o LIFE CYCLE Plasterer bees dig burrows i soil,
watcerproofing the cells with a special abdomimal
seeretion., Yellow-fuced bees nestin hollow plant stems
and the burrows of wood-boring inscets. Each larval
cellis supplicd with regurgitated pollen and necrar.

® OCCURRENCE Worldwide,
especially in the Southern

CONSHt NS fringes
of white katrs on
bl sepments

Hemisphere, Often on flowers.
e REMARK Plasterer bees carry
pollen on then hindlegs, while
vellow-faced bees carry it in a
special pouch Known as a crop.

Order ynENOPTERA ]""”‘““‘ DRYINIDAE

DRYINID WASPS

I'he males of these mainly brown or black wasps
are winged. Females may be wingless or anthike,
and their frone tarsus often forms a kind of claw,
o LLIFE CYCLE Females hunt down the
nymphs or adults of certaim bugs, sting them,
and lay an egg inside them. The wasp larva
feeds on the host's fluids, developing ina larval
sac that |11u1lmh'\ from the host's

body and then emerges from
this to pupate msude a cocoon.
® OCCURRENCE Worldwide

In various habitats, wherever

hosts are found.

dark o
prerostighta
LARVAE are usually

pale, have large heads,

and are strongly

curved or Usshaped, /

& shiny
ek Fusely

N

y T r i <ICOLLETES DAVIESANDS
r"' TR % LARVALE are 15 4 plasterer bee, native
el . variable bur are to Furope. Te makes is
€5 s ] generally curved nest in the veroeal faces
h= P ",y'( and maggotlike. of sandy chiffs
Length 14 _3in (0.3-1.8¢m), most under Yein (1.3cm) ] Larval feeding habits (*

GONATOPUS SEPSOLDES
is o Brinsh wasp. Like
many members of
B this genus, the female
looks very anthike.

fromt femora
elongate and
suenllen i medelle »

wltke tarsal
tend for holding

o hosis down

» oottt
Drwwieler than fony

- 'va_ of species 2 (0 -

heart-shaped »

fetie

smooth body

Mlerck-caned
arange banded
allomen o

Jangr wedte
aaers an
» legs AHYLAEQIDES

CONCINNA i5 0 vellow
faced bee with a distinet,
but reddish, facial mark.

‘ No. of species | ()

fearpe head
reletice i

\ * r.»?y

Vi

-t | \

& antlide foly

<HCHELOGYNUS SCAPUTARIS
15 a European wasp. lrs
distnenve legs are vellowish
with much darker femor,

| Length 14, Vain (0.2-1.2cm), most under Yiin (0.8¢m)

‘ Larval feeding habits (&
a
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Order HYMENOPTERA Family FORMICIDAL

ANTS

T'hese hi thiy social inseces live in colonies that
consist of a dozen to several million individuals.
I'he most commonly seen ants are the sterile,
wingless, female workers. Reproductive queens
and males usually have wings. Uhe second, or
second and third, segments of the abdomen are
constiicted to form a distinet “waist.” “This waist
may have cither bumps or spiny processes. Most
ants are red-brown or black in color, but vellow and
green species also occur. Ants protect themselves by
biting or stinging, or by spraving formic acid,

® LIFE CYCLE After mating, males die and
queens shed ther wings, Typically, a single queen
lavs all of a colony's eggs, As the colony grows,
\\1!||\L'|\ l'\"’\‘_' awiay .|“l! |‘|'ll[('l'| ‘hi_' <
¢ fon

L and then

d feed the hatched voung, If a protem diet
is fed to female larvae, they become reproductives,
® OCCURRENCE Worldwide. In all habicars.

® REMARK Anes are significant predators or
herbivores in most habitars, Much more animal
flesh, for example, 1s caten by ants in African

savannas than by hons, hvenas, and other

carnvores, Some species, such as the leal-cutter
ants (Arta species) and the Fire Anc (Solewopsis
netcta ), can be serions CTOp pests,

VMYRMECIA SPECIES, the
Nustrahian bulldog ants, can
be ey large. Workers have

\ o larpe bhead

a powerful sting,

~

o dark brewn
celoration

LY MarronT e
Cavaist”

MEGAPONERA FOETENS 15
found 1o Afnca and s a predaron
of termites. Once a termite has
heen found, the ants lay oails of I
pheromones back to the nest o

alelomen

reerur more \\lill'\i.'!'\.

Length din (0.1-2c¢m)

o fopether

/ o mandibles
\

& rounded

1859 000

ants pulling

. ~ s fare
Lrirerss arker wsing farcva

larce @ o “sear™ edlpes of
\ el together o

0y

OFECOPHYLLIA SMARAGDINA, the Green
Free or Weaver Ant, builds shelters our of
leaves, Workers pull the edges of leaves
together while other workers use silk
produced by the larvae o soick the edges
together. The larva s held in the worker's
mandibles and used hike a shuule,

LARVAE are white,
prublike, and shightly
curved, There may be
hairs on the body,

® long antennaie

. toothed
sttt tles

@ Head of sume
Iinoponera
ants way b
wider than
()

W

"~

/ |

DINOPONERN GRANIIS

v 15 marive to pares of South America
The large workers are solitary
hunters, and the colonies are small

Larval feeding habits *
L
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DORYEUS NIGRICANS 15 often

artracted to lighes atrer dark ‘
3 o shar
I'he sausage-shaped body of the
mitles gives nse to the commaon
name, Sausarcetly
.

P A\ =
et |
°/

MAaLE
WORKERS
L L T |
it ./
OV EEN /

DORYLUS NHRICANS colonies

may contain millions of ants il VTN LAEVIGATA 15
produced by a single queen. When

these ants are moa nomadie phase,

one of abour 2000 species

ol leat-curter ant tound
workers transport the queen’s in tropical South
birood i ther mandibles vmenic. Lone trls of

waorkers returm to the vl
huge underground nest fitl |
with bits of tolhage on
which they grow the ‘
Y fungus that they ean
Forvica geea, the Wood Sy '
Ant, s common throughout \
Foaurope, Ttas an important
predator i foreses 4 { ‘




186 « INSECTS

O1der HYMENOPTERA Family HALICTIDAE No. of species 3 500

) N g -
SWEAT BEES
Despite the name, only a few species in this family
acted o sweat. Most are brown or black, but

stmgle prooe
tintedler socket af

are ate each antenna

some have a metallic-blue or green sheen. The body

mav be !‘1[‘[_'\'.!:[ dimpled with only — L —

asparse covering ol hars. Many

species are sohitary, while others -

are social to vanous de it <~

¢ LIFE CYCLE s are lad inside

nests made in soil or in rotten wood

The cells in which eggs are brooded are

waterprooted with a seeretion that sticks to the

surrounding soil and prevents fungal growh,

® (CCURRENCE Worldwide. S

Widespread, especially in flower-rich }‘;‘”f{ brown e hairy legs
hodly writh

arcas and woodland me

ns. velfowe bands

I_‘--’_"'," M LARVAE may have HALICTUS QUADRICINCTIS is
IJ‘ f )}:ij bumps lill.[hl' found across southern Europe and
| ',J"/ I upper surface, as the Mediterranean, Itas one of the
r well as niny spines largest European species in its genus,
Length 5. in (4 —15mm), most under %in (10mm) l Larval feeding habits
L

Order LyMENOITERA Family N EGACHILIDAE [ No. of spe 3,000

LEAF-CUTTER AND MASON BEES  CHALICODOMA MONTICOLA
nests in hollow plant stems, such
as bamboo canes, and builds cell
INEs; some partitions out of mud or from a

s carry thei mud and resin mixture,

loads ina brush of hairs found underneath the abdomen.
o LIFE CYCLE Most species lay epps in nests made
in the natural cavities of dead wood, hollow stems,

Most of these bees are solitary. Many have stout, dark brown

to black bodies and may have vellow or pale mar

are metallic blue or green. Pollen-collecting spe

wele-set, toothed
maneltiles

and snail shells, Leal-cutter bees cut circular

preces of leaves or petals to line the nests” brood -
| cells. Orher species use hairs from woolly ® large, square head
leaved plants, Mason bees make mud cells
under stones and in burrows,
Some species use the

nests of other bees rather
than making their own,

¢ OCCUHRRENCE
Worldwide. In a variery of habitats.
¢ REMARK Vital crop-pollinators,
these bees may be taken from crop
to crop by farmers on huge trailers.

thorax and part of
abdomen covered with
dense orange hair

re stout,
and are often fatrer
toward the rear end
of the body,

stont body o

Length

1 (0.7-2¢m) Larval feeding habits (‘*}
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Order HYMENOPTERA I Family MUTTILLIDAFE No. of species 5.000

VELVET ANT

I'hese wasps are referred o as velver ants because

the females are covered with soft, velvery hairs
and are wingless and anthke, 'The males

have fully developed wings. Velver ants

are black or red-brown, with spots or bands

of shore hairs that are red, vellow, or silver.

I'he body surtace has coarse |h|l||\|g'\

e LIFE CYCLE Velvet ants use the lan
pupae of ather wasps and bees — those that make

and

o mitle’s alilomen
e
femetle's

soil, wood, or paper nests = as food for their larvace.
On findin
i open. She will rescal any cell where the larva inside

l\l”li‘lil(' |III\|[ Irll]lll[l('”, |l|{' |.L"III.IIl' hites

is too voung, 1T there s a fully grown lanva or pre-pupa MAL
inside, however, she will lay an cgg on e, )
betore rescaling the cell. The hatched

velver ant larva then cats the host

& faned of shure

velfuu
stfoery haiey
larva and pupates inside the cell.
* OCCURRENCE Worldwide,
d tropical

—
G ise PHRcires of

espectally i subtropical a o dimples on thoras
regions. Females are often seen
WUTHLLA BUROPEA 15

widespread across Furope.

on the ground in dry habicars,
* REMARK Female velver

ants have very powerful stings,

It parasitizes species of
bumblebee (see pp180-51) ‘

fewiiile

<8\ 7 B FEMALL ‘

destinetrce, soft, pold o
LARVAE have very anid Mack R
rounded abdominal
sepments (on the
upperside) when
seen in profile

v fewmral

Taoks antitde »

strong, boxiike
» horay

o males abdomen
less hary than
femtle s

fine dimpies o

fong whtte hairy
o o Doy

/ Mt
(ATSE . FEMALFE “TASPHAEROPHTHALMA
dimfoles MELANCHOLICA comes Trom South
America. T liyvs s cpes in the nests of |

certimn bees and wasps = n the pround

and in plant stems respecnvely.

Length lin (0.3=2.5¢m) Larval feeding habits &
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Order HYMENOITTERA Family POMPULIDAE l No. of speci

SPIDER-HUNTING WASPS
Most spider-hunting wasps are dark blue or black
with wings in shades of dark vellow, blue, or black. amber wings o
T'he body s slender, and the indlegs are long and ‘
spiny. Males are smaller and more slender than the A
IL'“]:NL"\. HIHII\' ‘\Pi,'l'“.'\ ouan I‘l' Very |.Il'ut'.

e LIEE CYCLE Females fly or run along the
eround m scarch of spiders. T'he wasps have o
wrestle with their prev, but their strong venom

can cripple even very large specimens. The female
drags the paralyzed spider to a prepared mud nest
h some /

i a crevice or under the ground, altho

will attack a spader inies own burrow, Before (

sealing the nest, the female lays a single cpp, yelloas patches o

usually on the spider’s abdomen, Some lay their al sides of

cees on a spider canght by another wasp betore abdumen
it s sealed ing others open already sealed nests.

e OCCURRENCE Worldwide, especrally in

tropical and subrropcal regions, In vaned habitaes,

where spiders are found.
® REMARK The stings
of these wasps are often
extremely painful.

anfennae affen
curd after death ’

strong thorax o

amber-cofored wings o

PEPSIS HEROS, the
Farantula Hawk, s the
largest species of spider
hunting wasp. The
females v above the
eround, scanming the
rerran below for suitable
spider prey,

o (nner spur of hind
tilver moddified to form
large, muvable spar

{ar caliar)

Length

1 (0.5=Fem), most under Tin (2.5¢m) JL“”’"' fanding napits|68)

4,000 ]

Y

.

» slender
Maely

& penitalia

clearly visibe T

APOMPILUS SPECIES
males (seen here) have
12 antennal segments,
while females have 13,
There are six visible
sepments on the male
abdomen;

SCVen on
that of the female.,

» dlark, smoky border
of wing

o fang hinddlegs
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HEMIPEPSIS SPECIES are
found mostly in South America
and Southeast Asin Males
often defend their terntory
fromm other males to ensure

breeding success

WACROMERIS VIOEACEL'S,
which is a nanve of Southeast
Asia, 1s named after s

indescent, |||:|||I|--|| WIngs

PRIGENEMIS SPECIHES
are found mosthy i the
Northern Hemisphere
I'his specimen has the
slender abdomen and
long, spiny legs typacal
of spuder-hunnng wasps

LARVAE are pale
and grublhike. The

Body s widest in

the nuddle
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Order HYMENOPTERA Family ¢+ WLTDAE No. of species 350

MAMMOTH WASPS

U B Dlerck-aned-vellow
I'tue to their name, these are very large et
I\ 1'5'!"\' .

coloration: blush black with reddish brown anfeniae

wasps, with stout bodies, They have d

markings. The ends of the wings, which may
be clear, smoky, metallic blue, o

orangish, appear finely wrinkled.

The body is densely covered
with dark or gold-colored hair.
Male mammaoth wasps are smaller
and shimmer than the females and have

longer, thicker antennac. In both sexes, there 15 a

SCOLIA VARIEGATA
15 found in pares of
South Amenca. hr
has distincove

noticeable notch on che inside margin of the eve.
® LIFE CYCLE After mati

through leaf litter or dig under the ground in search

o females hant

black-and-vellow

coloring to warn off
of the larvae of scarab beetles to use as hosts. Onee predators,
found, the female wasp stungs and paralvzes a beetle
¢ on the ourside, When the

wasp larva emerges, it cor

Larva and lavs a single ey

meles hace &
three short
spunes at end
.I|I||I_L'_'\Ilk' the host's remains, af ablonen

* OCCURRENCE Waorldwide, mainly in tropical
regions, In varous habitats, where scaraby hosts oce

umes the beetle larva

and pupates inside a tough cocoon that it spins

o fine werindles at
ened of winpes

I FLIGH

Beary leps o

red markings o

expased in

fiphe

than hindwings
SCOLIA PROCER comes from Java,
Borneo, and Sumatra, Members
of this genus are not especially
aggressive but may stng painfully AT REST
il handled carclessly

& dense black
hatirs

Length 2%in (1=5.6cm) Larval feeding habits ,}\
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LARVAE have
white bodies and

o lroad head
snmull brown heads

with niny dimples
and small hairs

ASCOLIA BYALINA, found in Brazil, s
evpical of its famaly and has a distinenve

notch on the mmside edge of s eve. The

ocell are characrensoe of the order
three simple eves in o tangular formation

on the top of the head

NCOLIA PEREGRINA
comes from Pera, s
colored wings have a

metallic sheen. Like all
nuammoth wasps, its ‘

female has a stout body
and strong front legs ‘
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Order

DIGGER WASPS

Some digger species are known as solitary huntin
sand wasps, or mud dauber wasps, Relatively har
often brightly colored, they are found in many
forms. "They are all solicary and nest i plant
stems, soil, or rotten wood. Some nest inside
inseet burrows, Mot all species actually dig a nest.
e LIFE CYCLE Typically, a female catches an

nsect or a spader, p

nest, where it s burnied = along with a wasp

emerging larva to cat. 'There may be one or sever

alvzes it and takes it to a prepared

HYMENOPTERA ["‘”“'" SPHECIDAFE

£ WSS,

|l"\\ _IIIl|

B

for the

.il prey

items, or prey may be added as the larvae grow, A few

species lay eges in the nest of other digger wasps

& (CCURRENCE Worldwide. Tnoa

s found in Southeast Asi

to u burrow. It lays a sing

LARVAE tuper at
both ends and arc

mainly white, with
stour mandibles

oy -

srerr bty

Eorrna Gy ienea, from Braal,
i aovery brighty marked msecr thin
specitthzes i carching butterfies

mainly of the Bily Piendae (see pod

Lengih 2in (4= 4.8cm)

¢ of habitats,

o

F,

CHLORION LOBATUNM F

parasitizes crickers, which i drags

le cgp

before sealing the burrow

YMPULEN SPECIES are cockroach
|\|||||"|\ ['l‘] may enter thl\"\ T SCUr ||
of thewr gquarry, This genus comes from
tropical pares of the world

No. of species g 000

o el

o o

-lln’u’f.': rlr_'.

I e iele &

CERCERIS ARENARIY, the Weevil |
hunting Wasp, catches weevils and
paralvzes them with s sung, The

weevils are buried in wasp burrows,
i which the wasp then Lavs its cpes |

Larval feeding habits * E
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Order FIyNENOPTERA Family “riprnnag !N"- of species. 1 600

TIPHIID WASPS

Uiphiids are shiny and vary from quite

strang fegs for
® Al

slender to stout. Some species have
\\][1_L[_|L"\'1 1‘('||I.|Il."\ Ell.ll IIHI!\ Ii]\‘.' ants.

e LIFE CYCLE During mating, the female
may be camed aloft by the male. She then
hunts out hosts for her larvae ||'\||:|||\ larvae of
scarab, longhorn, or tger beetles. After paralvang
a host with her stng,
® OCCHRRENC

she Lavs an egg onoats body,

s Worldwide, Inoa range ol habirats, ;
o iy Moddly surfoce

LARVAE are long and THYNNUS VENTRALIS comes from Australia,
white, with bumps on the Its females are wingless, and s Larvace
upper abdomimal surface. parasitize scarab-heetle larvae (see p.128),
Length . _ 1%in (0.5=2.8cm) | Larval feeding habits 't (
Order HYMENOPTERA Family VESPIDAE ] No. of species 4.000

SOCIAL WASPS LARVAE have
bodies that are

I'hese wasps roll or fold their wings longitudinally, rather than widest about a

hold them ar over the body, Nearly all have warning coloration

third back from
in shades of brown or black and orange or vellow, The most the head
familiar species are paper wasps and vellow jackers, whose
nests are made of chewed fibers, However, the family also
mcludes mason wasps, which make mud -
lined, underground nests in stems and crevices,

® LIFE CYCLE Paper wasps and vellow jackers
have queens and workers, cooperate in caring for the
nerations. A rypical

l]I|L'L'II overwiniters, III.Il\l"\ 4 nest ill spring, and rears

brood, and have overlapping

the first small brood herself. Inside the nest, larvae
develop within the cells of horzontal
“combs™ and are fed chewed-up insects
by stenle female workers, As the
colony grows, so does the nest.
LA 0 OCCURRENCE Worldwide.
In a wide range of habits,
* REMARK Like several insects

in the order Hyvmenoprera, a social

& aranee alidummen,
with ek markings

AVESPA CrRABRO, the Homer,
: 5 makes its nest in hollow trees,
Wilsp can deliver a |\.nnh]| sting, lts colonies tend to consist of

anly a tew hundred workers,

velluar pratehes
o wines foldvd on thoray e
Janpetuelinally

ek elonts
o aldomen

VESPUIA VEULGARIS 15 B VESPULA GERMANICA

very helpful in the garden s found in warmer pares of

as it removes caterpillars the world, Colonies of this

and other pests, Te makes species may he perennial, ==
its nest from wood Abers. with more than one queen,

Length 4, _ 1%in (0.4=3.6cm) Larval feeding habits *
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Order HYMENOPTERA Family AGAONIDAE ‘ No. of species 650

I 4 1G \‘."_\ S I S far basal segment

of antenna ¢ o flat head ® wnps alsent
I'he males and females of this family look

\

very different. The any, flac-bodied females
have wings. Males hardly resemble wasps at
all = most are wingless with odd-shaped heads,
weak muddle Tegs, and their abdomen folded
underncath their body, The common name of
this farmmily s derved from the face thar these

wasps and g trees are wrally dependent on

cach other, "The trees can be pollinated only
by these wasps, which in turn are able o

reproduce only inside figs, Each wasp species 3

pollinates a particular fig species.

¢ LIFE CYCLE Life eveles can be complex.

CERANTOSOLEN MEGACEPHALUS 15 an Alncan k
fig wasp. The female s shown here, in the \
She has

lost her wings and the ends of her antennae in
cpes insome of the ovules, The larvae develop the struggle to enter the fig

here and feed on galls produced duning the egg

layi

Typically, a female enters a voung fig through a

hole. The inside of the fig s lined with female

process of layving her epges inside a iy

owers and the wasp pollinates these and Lavs

g process. Males usually eme

first and strong front fees o o shiny Mack body » avipastior
mate with the females belore they emerpe,

biting through the female’s gall wall to reach

her. By chis nme, the male lowers inside the

fig have produced pollen, which the departing
females pick up and take to the nexst fig tree,

* OCCURRENCE Worldwide, in tropical,
subtropical, and warm temperate regions,
Wherever lig trees grow,

* REMARK Some species are parasites, laving
ceps inside the larvae of other pollinating fig
wasps. Recent research, however, puts some

ol r]ll"\l' |,I.II.K\I[I'\ mn Ullli'l |.\IIII]IC\.

LARVALE are small, BIASTOPHAGA PSENES s found all over the &
pale, and grublike, world. Tt pollinates Freus cariea, the common fig,
I'hey develop A female 1s shown here, sictng on the outside of a
nside figs, fig. T'here are ten times more females than males

o extremely fo

i frasitor

o metallic green-blue
coloring

® fuile farst

SYCOSCAPTER SPECIES

are parasitic fig wasps, found in
e, Recent DNA analysis
ests that these wasps might
actually belong o the fanuly
Preromalidae (see p.201).

Length v/, _Viin (1=3mm) l Larval feeding habits % '.‘t
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‘

Order Iy A ENOTERA Family B RACONIDAL 1“"- of species 25 ()

BRACONID WASPS

Most species of braconid wasp are

lony antennie o
sl and inconspicuous, and brown, reddish
brown, or black in color, Some have very Fuant
patterns of veins on therr wings.

o LIFE CYCLE Braconid wasps are parasites, and
cach species uses a different host — mainly butrertly T
and moth caterpillars, but the voung of aphids, thes, o head
or other insects are used by some. A few specics
are hvperparasitonds. Females
lav epees on or inside the

hast, I the host s large,
there may be enough food

for hundreds of wasp Larvace
to develop mside. Larvae thar
develop mside aphids, which are
found on foliage, spin a silk cocoon that
sticks the host’s body o the leall These & smiody wngy
mummified aphids contain the pupating wasp.
The emerging adult wasp cuts a neat hole in the
corpse and fhies off.

* ODCCURRENCE Worldwide, Ina vanery

of habitats, wherever sutable hoses are found

® REMARK Muny species are used to control

Llll]\lll.lllull\ ol isect prests.

o metallte bl
alilomen

SBATHYALLAN SPECHES

LARNVAE are pale and ' are widespread i Afnca

prublike. NMinure jaw aCfrsilar ® and Southeast Asi. Some

detatls are used o species are used to control

distinguish species. caterpillars that artack
TG

o lony antenna
|
|

TPYGOSTOLUS STTCTHCES
15 one of live similar specics
m the genus found i the
Northern Hemsphere,
where they artack weevils

larve, darl »

s . /

cleaer wings o SN

bleack hinel tibivie o

sk hinel tarse o

rear of tharay flack e

VRCHIBRACON
SERVILLEDN S commuon im
tropical Africa, The wasp
shown here s a male,

reddish atdomen o—f

& bluck vear half !
af atlelommen redeish fegs

Length 4 %in (0.2 -1.6em), most under Zain (0.7em) Larval feeding habits ()
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Order Hy M ENOPTERA |F“"“'F CHALCIDIDAF ]""’- of species 1 g
blagslicds ] = |

CHALCID WASPS e ooy

liaedy surface o

Most chaleid wasps arc dark brown, black, red, or b Bl
| \clln\.\_ I'he body mav have sc uipl.u_m or pies and ey l/- -
| occasionally has a metallic sheen. The first hindleg o L
[ sczment is large, and the hind femora are greatly redefich

enlarged and toothed underneath. Females have and enlarged \

a short, inconspicuous oy Ipositor, hind femotia o

* LIFE CYCLE Eggs are laid inside g I curved o
the larvac and pupac of other insects. w hind tibhice

Some species are hyperparasitoids,

i il LARVAE are CHALCES SISPES 15 native to
* OCCURRENCE Worldwide. In white and grub- parts of Europe and Asia. Tts
various habitars, wherever suitable ke and have larvae parasitize the larvae of
hosts are found. small heads, soldier Mies (see p.152),

Length 11, _%%in (0.2=1.5¢cm), most under Yiin (0.8cm) Larval feeding habits

Order HynIENOPTERA My CYNIPIDAE IN”' e

( ;‘\l ,l . \\‘\ h ] ls dark central stripe

o on thorax

| T'hese wasps are shiny red-brown or black and usually

| have fully developed wings. The thorax has a humped
appearance, and the abdomen of the female is flar.

® LIFE CYCLE The female lavs her eggs inside

the tissue of vak species or other woody plants, This ~nle

induces the host plant to develop a swollen gall thar

protects and nourishes the developing larvae. Galls
® dark

vary enormously in size, color, texture, and location :
; lateral stripe

and may contain one or more developing larvae i

* OCCURRENCE Worldwide, mostlv in the dark bind o

Northern Hemisphere. Ina variery of habitats, tibsiire

wherever suitable host trees and plants grow. o shiny, yellow-red
i * REMARK The tissue inside plant galls abdomen

may support diverse communities of

organisms, many of which are ANDRICUS QUERCUSRADICIS

PArasItic wasps. is 4 widespread European wasp
that uses many different oak

o shiny, punctured species as its hosts

shrface

o farge thoray

<TANDRICUS SPECIES
are widespread in Europe.
Many are very similar to
In appearance,

cach othe

® shiny, smmooth

abeonien
LARVAE are pale, grub-
® like, smoath, and often
\ taper toward the rear,

Length 1/, _

Larval feeding habits §

ein (1=%mm)
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Order Iy MENOTERA Family EsyoyRTIDAE l No. of species 3 g(y()
~

K

-
T'his large Family is quite variable, especially in
the appes

ICYRTID WASPS Oroie dond .

writh .l".n"::— (AN 1 » preen pr walim

ance of the head and antennac. Most

of these small species are robust, slender, or
slightly fac. They can be orange, red. or brown,
often with a metallic sheen. The thorax s
CONvex, .I”li |h(.' ||'|.HILI|C |C'_'_'\. W h‘ll'h are 'II‘\i.'ii

for jumping, have a large, curved tbial spur.

e LIFE CYCLE The females of most species
locate and lay eges in the nyvmphs and adules

of other inscets — generally seale insects,
mealvbugs, aphids, and whitetlies. Some,
however, specialize in parasitizing caterpillars
or weevil grubs. A few are hyperparasitonds,

Sometmes the eges divide repeatedly to

produce anvthing from 10 to 2,000 larvae,

depending on the size of the host. Pupation
oceurs inside the host § |mlh.. ) Furope and Asia. Ther hoses are vanous moth
* OCCURRENCE Worldwide, In a wide species, including those belonging to the family
variery of habitats, wherever hosts are found. MNoctudae (see p 65

* REMARK These wasps are among the most

important biological control agents, and many

species have been used against sernious crop / P LARVAE viiev butinay
pests. Copidosoma boeklery, Tor example, is used -./ be pale and taper evenly

to control the Potato "Tuber Moth in India, toward the rear.

Length i %in (0.5-4.5mm), most Y:="in (1-2mm) Larval feeding habits (k

Order FIyMENOITERA Family 1 pLoPHIDAE No. of species

'S 3,400
- EULOPHID WASPS sitoth.
distinet Mleck, shiny — female has pointed
Ate to Stout, +) “waist” & abdomen w9 abdomen

COPIDOSOMA SPECIES is found in parts of

T'hese small w asps vary from elong
I'he body is soft, and the antennac have fewer
than ten seements. Thev may be vellow, brown,
or black, sometimes with a metallic sheen.,

e LIFE CYCLE The females of most species
hunt for the Larvae of leal=miners and gall
formers in which o lay thear egges, but some
attack the larvac or pupae of moths, beetles,

Mies, and bugs, Certain small species even

use the eges of inseets as hosts, and a few are
hyperparasitords. 'The developing wasp Larva
consumes the host and pupates.

® OCCURRENCE Worldwide. Inoa wide
variery of habirars, wherever hosts are found.
® REMARK Eulophid wasps destroy various

inscet pests, and many are used for specific

ological contral programs,
TETRASTICUS GALACTOPUS is 2 hy perparasitoid
LARVAL are often pale It attacks the larvae of the parasitie wasp Cofesia
and grublike with small slomeratus, which itself is found inside the body
heads and stout bodies, of its own host = the Cabbage White Butterfly,
Length 14, 3 win (0.5=Smm), most Yie=Y4in (1-3mm) Larval feeding habits &
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Order HyAENOPTERA

Family 12 | Ry TOMIDAE l No. of species | 40

EURYTOMID WASPS rtansula g ol
e ) ) frronottum e e
I'hese wasps are vellow, reddish, or dull black. A few -

ar to chaleid )

wasps (see p 196), but the hind coxac are never very
u‘IIl;lr;:L‘d and the femora do not have |1[{|ju'linr1\.

have a metallic sheen. They look simi

e LIFECYCLE Many of these wasps lay eggs inside

seeds, where their larvae develop. Some are leaf-

miners or gall-formers. Others develop as parasitonds painted

mside beetle, wasp, or 11y larvae, and the smaller alwlomen i ®
species attack the eges of grasshoppers or certain females o b b

bugs. A few species have a mixed feeding strategy, ; ;

ugs. A few species have a mixed feeding strategy SYCOPHIA BIGUTTATA develops
parasitizing gall-forming insects inivially and then, inside galls made by gall wasps on
as the larvae grow bigger cating the gall tssuc. vak trees. The larvae of this species
® OCCURRENCE Worldwide, Tnoa variery of habitars, are parasitic on the gall-former.

o dimpled thorax

wtipositor placed inside pall
o fisse to reach gall wasp larcae

Eoryroma
BRUNNIVENTRIN 15 hinked
with certain gall-forming
wasps. bes larvae may LARVAE are tiny,
parasitize the wasps or other white, and grub-
mseers inside the gall, They ke, Some have

may also car gall nssue. quite long hairs,
Length 11, _1/in (2—6mm) Larval feeding habits Pr__i -l‘léﬁ'}
Order FIYAIENOPTERA Family GASTERUPTIIDAE |“°- of species 50

GASTERUPTIID WASPS Jem peins o4

o Minefarings

T'hese slender, dark-colored wasps look very much like
ichneumons (see opposite), but the head is borne on a shore 5
neck, and the shim abdomen joins the thorax well above the
hind coxae. The hindlegs are long, and the hind tibia are
swollen at their ends, "T'he ovipositor can be very long.

® LIFE CYCLE After mating, females seek ont the nests
of solitary bees or wasps in sandy soil or inside plant stems

distinetice
neek w

or wood, Eggs are laid in the nest, and the Larvae eat the
cepes and the food store left for the host bee larvae.,

* OCCURRENCE Worldwide, especially in warmer
areas. In varnous habitaes, wherever hosts are found.
* REMARK Gasteruptiids have a distinctive
hovermg fhghe, with their hindlegs dangling
below the body,

o swollen hind tibiae

LARVAE can be quite

M hairy, and the mandibles

have three teeth,

o slender abidomen

GANTERUPTION SPECIES are
often scen feeding ar Mowers
in the sunshine.

very fong, slender
atipusitor e

Length v/ 140 (1.2=2.8cm) / Larval feeding habits * @

| < a
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Order FpyaENOPTE u\. [ Famiy TCHNEUMONIDAL No. of species ) 000
- TCHNEUMON WASPS
Pk ame

| hese generally slender wasps may be vellowish hrown to vellote me

black, and mav have either brown and black or yellow and alwelomen
black patterning, The slender abdomen is usually joimned w
the thorax by a thin stalk. 'The ovipositor is typieally long
and clearly visible, although ic s short in some species.,
o L CYCLe
FFemales manly attack
the larvae and pupac of
mseors such as beetles,
Mies, moths, sawflies,
and other wasps, Some
species use spiders as hosts, "They

nse then |n||:'_ n\l|.l1|'\ihll‘~ to lay ¢

e » reelalish Jeps

on or inside the host.

e OCCURRENCE Worldwide, especially in
CMperie arcis. ]r| a wide range ol habiars
where hosts oceur,

* REMARK Manv species benefit humans

b controlling populations of other inscets,
oy

LARVAE are pale
and maggothke
Some have a il that

sitor fo
shortens with ape vipostior fur =

fenetraring

RITYSSA PERSUASORIA 15 a Lrge
ichneumon wasp that parasinizes the
Larvae of horntail wasps (sce p. 2050 as

they feed inside timber

wollew antennal

o seemiend

1S fo

fure- anid

Ik maekengs on &

celee of foreaings

& aip
® GFANEE RN

an front of e
PARNCOLLYRIN SPECIES fenur
are mative to Africa, Their

. JOPPA ANTENNATA
bright, wasplike coloring is

15 charactenzed by

a warning o predators and | 4o
! & ik ared al

rear af abdonen

its swollen antennal
is mmicked by other msects,
segments and contrasoing,

wasplike coloration

Larval feeding habits

Length 1o _1%in (0.3-4.2cm)




200 & INSECTS

Order Ly aENOPTERA Family N fynARIDAE [“"‘ of species 1 400

FAIRYFLIES stalblike slender Q

I‘;"b‘f'l_' .I"J\"J'."l'.\' L ] dAnfennige
T'his family includes the world's smallest T
flving insects. They are dark brown, black, or
vellow in coloration, but are never metallic. The
narrow forewings lack any conspicuous vein
pattern but have a distinetive fringe of hairs.
The stalked and straplike hindwings are
also frmged with minute hairs.
® LIFE CYCLE The females of all species
parasitize the eges of other insects, Most
spectahize on the eggs of plant-hoppers and
other bug families, but the eggs of a range
of other insects are also =
used as hosts, .
* OCCURRENCE
Worldwide. In a wide
vanety of habiats,
wherever hosts are found.

o REMARK Several LARVAE are t_iuy .-'l."\'.-mm 'S OPTABILIS is & specialist pur-.lsiEmd_
ke weVer and railed ar first, of the eggs of certain plant-hoppers (the family

species have been used and grublike at a Delphacidae). Related species have been used

to control insect pests. later stage. to control plant-hoppers that attack rice crops.

Length 1., _Y.in (0.2-5mm), most Ya=Yein (0.5-1.5mm) Larval feeding habits @

Order HyMENOPTERA lFam”Y PROCTOTRUPIDAE l“°- of species 50

shiny Mlack head
and thorax ’

PROCTOTRUPIDS long,

slender leps »

Most of the species i this family are either very
dark or black in color and smooth-surfaced. The distinctice
abdomen tapers at both ends and is often paler prerostigiia
than the thorax and head. There is a conspicuous
prerostgma on the relatively large forewings,

® LIFE CYCLE Females seck out the 1 of
beetles, and sometmes of gall midges, that live in
leaf liceer or decaying wood and lay epps inside tapered
them. When fully grown, the larva chews a hole abdomen
through the membrane between two abdominal ;;:ff“ﬁ romang
segments of its host and emerges almost

complerely. It pupates with its
rear end sullin contact with
the host's remains.,
* OCCURRENCE
Worldwide. In
woodland and a
range ol maoist
habitats,

APROCTOTRUPES GRAVIDATOR
oceurs throughout the Northern
Hemisphere and in parts of
Southeast Asia, It parasitizes
ground-beetle larvae (see p112),

\ FXALLONYX LONGICORNIS
1s widespread in Europe and

LARVAR are
small, smooth,

pale, and GQ . Asia, where i parasitizes rove-
wrublike. / | beetle larvae (see po130).
Length 1/ Jin (0.3-1cm), most under %in (0.8¢m) | Larvalfeeiing hoblis @
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| Order ynENOPTERA Family p i ROMALIDAE

PTEROMALID WASP!

Most of these slim to quite robust wasps are black,

triangular in females and oblong in males.

® LIFE CYCLE Preromalids have quite

varied hife eveles. The larvae may be endo- or
ceroparasitonds or hyperparasitonds. Most specics

use the larvae or pupac of flies, beetles, wasps, fleas,
buttertlies, and moths as hosts. Females may have to drill

through plant ussue to reach gall-forming, leat-mimi
stem-boring hosts. Some species lay Just a single ¢

others lay hundreds of eges if the hostas large enough.
® OCCURRENCE Worldwide. In a wide variery

of habitars, wherever hosts are found,

* REMARK Some species are used to

control populations of harmful crop pests

LARVAE are pale and grublike,

TP
o with a small head, Some have

{

! el i g

WIJF smiall bumps on the upper or
lower body surfiace

Length

e=an (1=8mm), most under Aain (Smm)

Family SCELIONIDAE
SCE : A O
SCELTONID WASPS
These wasps are tvpically black, although they may

be vellow or brown. The body shape varies from quite

slender to quite robust, and the abdomen is generally
flar, with sharply angled side margins.

® LIFE CYCLE The females of most species lay eggs
in the eges of other insects, especially those belonging

Hemiprera, Coleoprera, and
Orthoprera. Some \|1&‘ri|.'-\ hang on to a host insect unul

to the orders Lepidopre

s n

it lays its eggs. To prevent another wasp laying egy
an egg that they have parasitized, females mark a host’s
with an odor. The hatched seelionid larva feeds on

cg
the tissues of the host's egpes and pupates inside.

* OCCURRENCE Worldwide., Widespread i many
habirats, bur especially common in open grassl
Hllll'l‘_' dre '\i“_‘\"nih'\l P.ll.l‘\lll"\ flt. I"Il.lllfld‘\ .Ifl'i
grasshoppers i semiand arcas and deserts,

® REMARK These wasps are parasitic on some
L8 [ll}l i!L'\['\, .Illll ‘\l'\l.'l.ll \PL‘{ s h;l\L‘ llL‘t‘ll lI\L‘d

in pest-control programs.

e
P LARVAE are pale and grublike,
[% -fﬂ' Yy W ith a fat rear, The head s often
Lo withdrawn into the thorax

Length 1y, s

n (0.05=1em), most under Xin (3mm)

metallic blue, merallic green, or green- or vellow distinctice
brown. The thorax s often dimpled. Viewed from maryinal
* o Cern an
the side, the smooth abdomen s frequently .
forewings o

frencly

ILdr\unl feeding habits é

No. of species 4.000

mietallic green fead
o and thorax

> o

iwtonth, sk o
abidamen wth
Ml tinges

PTEROMALES SPECIES are conunon
parasitoids. Their farvae develop
inside the larvae and pupae of a wide

range of insects.

l Larval feeding hahits ’i

‘ No. of species 3000

laast antennal
sepmienl
» sneollen

dnlenhiae » afenne fien

elfwrared o Aead low doaen
~ 4
™~
o Mack
coluration
L)
shiny
+
| &
."l [

o flut abdomen

TRIMORES PEDESTRE 15 found in
Europe and Asia. Both sexes are
wingless, This species has no reason
to flv because it parasitizes the cpgs
of ground-living beetles,
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TF.'lrn:lv FORYMIDAE

Order Ly A ENOPTERA of species | 25()

(S ) ; =

FORYMID WA
‘I‘]It"ﬂ.' \\.“\ll\ arc |.J‘\||.|||\ l‘lf!l'l'_".lll,' i'll
shape, with metalhe blue or g

WEGASTIGMUS DORSALIS
is closely related to species
whose larvae develop inside
seeds but s iself a parasite

PS larye prerostigma
D an foreaings e

ocen

coloration. T'he thorax has dimples, gall-forming inscets.
while the abdomen s smooth.,

e LIFE CYCLE

parasitize gall-fon

o yelloweish abdomen

Most Sped s |
& qafennae

1 1lies and

I f | o have 1.3 o ouipositor as long
wasps. In some cases, lemales use then Sements N siliiarii as for langer than)
ovipositors to doll through gall nssue : rest of body

and lay eggs on the host larvae inside,

. : VTORYMUS SPECHES include
Other species parasitize caterpillars,

| | the | : many wasps that seek out ARlennie can

H ASCS, § > lArvac o Y Sens vHlans
mantid ¢ Case mnd the larvae of larvae inside gall tssue. The ense ibration
some bees and wasps. Herbivorous ovipositor is often very long, from eeep

within pall -

species produce larvae that develop o reach into large galls.

i the \l.'l"li\ ol \,Ililrll\ rrees.,
® OCOCURREENC Worldwide. In
a wide range of habitars, wherever

riney, metallic, o
dimpled surface

suitable hosts can be found,

ferst segment of hinddley
larger thanw v other feg

simaath, metallic o
alidomen

—

long ovipusitor &

LARVAL arc pale,
erublike, and
frequently hairy.

Length 1 _yin (0.1-1.4cm), most under %in (0.5¢m) Il"””"' feeding habits 7 @)
Order |IyapiNOPTERA Family “RICHOGRAMMATIDAE IN"' of spacies. 500

"l‘l{ 1CHOK ;l{.\]\ \l .’\'l‘[ I ) s Deing froad Black, shiny

parasitized & head o » thorax )

WASPS

Because they are so small, these wasps are
often overlooked. Most species are pale and
fairly stout badied. The veinless wings have
small hawrs forming distunctive lines across the
surface and a fnnge around the edge.

® LIFE CYCLE Eggs are laid inside the
of many other insects, Larval development
and pupation can take as hidle as three davs.
* OCCURRENCE Worldwide. In o wide
range of habitats, anywhere that insect eges
can be found = usoally exposed, on foli

C.

LARVAL are pale, TRICHOGRAMMA SEMBLIDS, like other related
featureless, minute species, has been used o control many butterfly
grubs, found inside and moth pests worldwide. Here, the egps be
host ¢ parasitized are those of the alderfly (Sialis flutaria),

Length v _in (0.3-1.2mm) Larval feeding habits
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\ Order FIyMENOPTERA Family ArGIDAY l gankisgedt.

- ARGID?

I 'hese stout sawflies (rose sawilies) are tvpically

black and red or vellow, Some have a metallic
sheen. The last of the three antennal segments s
| long and in some males is V- or Yeshaped.
| o LIl CYCLE |

trees and shrubs, and most larvae feed externally

rsare laid in the tssuce of

on the fohage, Pupation oceurs i a silk cocoon
® (CCURRENCE Worldwide,

espectally in tropical and

warm, '|l'||]i\L'I'.I'|t' reEions.

Wherever suitable

wst plants and ! LARGE CILIARIS, o
rrees occur. r = : i <-FP x‘..\ Furopean sawlly, is one
* REMARK A v ) aF ’ = r of abour 200 species in
| few species are : h is genos worldwide, les
larvae car the leaves of

pests of roses

and apple trees meadowsweer planes

w» [k

thinran

VRGE PAGANA 1S also known as the
Rose Sawlly, as these plants are its

LARVAE look very
similar to caterpillars

favored hoses. [ois common across

Furope and Asia, as far as Japan

Length in (0.4=1.6cm) [ Larval feeding habits

l Order FlysMENOPTERA Family ( EFHITDAL ‘ No. of species 5()

STEM SAWFEFLIES

T'hese sawflies are shim and elongate.

Many species are black in color, with
vellowish thoracie markings and -—-.‘:._
abdominal bands. 3
e LIFE CYCLE Typically, single

gs are deposited inside the stems

ol host grasses, shrubs, and

rees. I ||t' |.||\.|(' burrow

downward, and pupation
heaed as wiele
oceurs inside a cocoon PG A e

o a5 Hhoray alelomien

\\l||l||| Ilil' Stem.
* OCCURRENCE Muamlv in -

the Northern Hemisphere.

o faterally

flattened o

In pastures, — per— narraae abdomen
meadows, . ) -

| cereal ‘ HARTIGIN LINEARIS,
e eered “ e like all members of irs

Crops. genus, bores inte the

- stems of rose planes
o Mk femur

CEPHUS SPECIES are slender
and have long antennae with
wnts, Larvae of

1idh
- LARVAE are slender
erubs with rudimentary

16 tor 30 se

all species burrow into grasses thoracie legs and no

abdominal prole

and can dan = cercal crops. /

| §
| Length . 1in (0.4-2.6¢m), most under %in (1.4em) l Larval feeding habits
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204 =« INSECTS

[onmr HYMENOFTERA | Family Civpicipae

CIMBICID SAWFLIES

T'hese large sawflies may resemble hairless bees.

Many are bodied, with slightly flat abdomens. Most

are black or yellowish and black. The antennae have fewer
than seven segments, and the last one is swollen,

* LIFE CYCLE Eggs are laid in hosr plants. Larvae feed
externally on foliage, and pupation takes place in a cocoon.
* OCCURRENCE Northern
Hemisphere, South

America, and castern

Asia. Wherever host

plants are found.

-

o clubbed
e R

r A

fat body »

CIMBEX FEMORATUS 15 2 4
heavy-bodied British species

whose larvae feed on birch trees.

T'hese sawflies have a broad head and a flat
body. Most species are strongly buile and are
black with vellow markings.

® LIFE CYCLE Eggs are laid in plant tissue.
The larvae feed under silk webs or in foliage,

ACANTHOLY DA
POSTICALIS was
once found only in
Scortish pine woods
but s now found in
conifer plantations
further south.

singly or in groups,

* OCCURRENCE
Northern Hemisphere.
In trees and shrubs i oa
variery of habitats.

LARVAL do not have
abdominal proleps.

Length 3 _ %in (1-1.5¢m) §

| Larval feeding habits

Order FiynMENOPTERA ["“""" PERGIDAE

PERGID SAWFLIES
I'hese fairly robust species have a
rounded abdomen. The antennae
may be simple, branched, or sawlike.
e LIFE CYCLE Egps are laid in
plant tissue. The Larvae typically

PERGA DORSALIS 15 typical
of Australian eucalyptus-
feeding species whose
larvae can be serious peses

[

of these trees.,

feed in groups on foliage. They can
produce chemicals to repel predators,
* OCCURRENCE Southemn
Hemisphere, except Africa. Wherever
host trees, especially eucalyprus, oceur.
* REMARK Several species in

Australia are pests in eucalyptus
forests and can cause total defoliation,

/

LARVAL have shont
prolegs and may have
warning coloration.

Length 5. _1in (0.4-2.5cm)

—[ Larval feeding habits

AP
15 found only in South

Amenca, where its larvae
probably eat ree foliage.

flat body .

- MR
1 .}

lN:}. of species 150

antennae end

No. of species |5

sl
flattened
abdomen

VCHYLOSTICA VIGLA

LARVAL are slightly

curved, with thoracic legs

and abdominal prolegs.

Length iin (2-3cm) -|.L.'|r val feeding habits Pa.l
Order HYMENOPTERA Family pAiPHILIDAE l Na.:of 3he
. e
LLEAF-ROLLING SAWFLIES g

small clubs
/ arange
mecirds
dark
leading ¢

af lorew
1

A\

w stout thorax
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BEES, WASPS, ANTS, AND SAWFLIES = 205

Order HYMENOPTERA Family SIRICIDAE No. of species 100

HORNTAILS

Also known as wood wasps, these large sawflies are  feud widet »
reddish brown, black and vellow, or metallic tehind eves

distinitrce, smoly
o Droaw wnpes
]ll“k"lllll]llc. 'llht' COMImon namo |'L'1.(.'r\ ror
aspine at the end of the abdomen.

® LIFE CYCLE The females drill into
the wood of live or fallen trees o lav one
ege ata tume and infect the tree with a rot-producing

; e . fack o

fungus. The larvae burrow into heartwood and cat '; . ]
4 v abdomnal

the fungus and the wood. i'!l||.|l|u|| OUCUES 1 bands

.""|'.:fﬂIJ —‘r rear

abdomen, aith
velfoto-arange,
" o fatl-like apex

cocoon of silk and chewed wood.,
®* ODCCURRENCE Worldwide. In

coniferous and deciduous woodland.

centtral Mack bar -
i some abdominal ’i
SEEPREns |

avhasitor e
head broad e i

behind the A TREMEN COLUMEA
is a widespread North
American species. lts

T L ; ; Larvae usually burrow

into the wood of maple

. O

and oak trees, |

» shiny, Ml |
parpde coloration

111
Nt
T 0
nish tinge

Fo ller Iarprins
\ of wiags

LARVAE are slow to
develop. They have
very shore thoracic
legs and no prolegs

\ 2 on the abdomen

» ferminal
sprinie

matte-purple o
coluration

L SIREX NOCTILIO s found
in the Northern Hemisphere. lts
larvae burrow into coniferous

trees, The female is shown here

VUROCERES G1GAS, the Common

Horntail or Girant Woodwasp, may
a look dangerous bur is actually
harmless. Females are often seen,
but males are more elusive,

mules are less metallic and have
an orange-red abdomen
ferge, Mack-and

vellour boely
large, yellow .

bekind each eye »

® fermiinal
Lspine

® ouifstlor |

Length v 1iin (2—4cm)
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2006 = INSECTIS

Order HyMENOIMTERA I Family | HREDINIDAE No. of species ¢ (0

COMMON SAWFEFLIES

I'hese sawtlies are highly variable in both theis
appearance and habits. They may be brown, black,
or green, brightly colored, or even wasplike.

darl head »

dark foreacing
NITEn o
The sexes mav be ditferenty colored.

¢ LIFE CYCLE Females use their
ovipositor to cut shits in the leaves, twigs,

and shoots of host planes and lav eges

mside, The larvae feed on the ourside of the
plants and are sohtary with camonflage coloring
OF FreEarions wit h warnimmg l'!lll‘l'.l'lll['l. l';III'II{,' mine
leaves or make galls, Pupation oceurs inside a silk
cocoon, either under the ground or i leaf liteer,

* OQCCURRENCE Worldwide, excepr in New
Zealand, especially in northern and cool temperate
regions, In gardens, pastures, and woodland,

o orguge-red
fresely

® ilenider
; tibiard spairs
* REMARK Many species are pests, causing serious /
damage to frone and vegetable crops and forese trees.
S DOLERUS TRIPLICATIIN 15 0
Furopean species. les larvae

feed on the folage of rushes

redaticely fong,
that helong to the genus Jumeus.

Hartow

N DT ]
vellone-tinged

artng

TTENTHREDG SCROPUTTARIAL
15 i wasp-minicking species, found
in Furope and Asia Les larvae feed
o mullein and Agwort plants.

dard petch on
® fevid

w velloae farsi

wasplibe, Mack- o and tibae

and-vellos
abluminal stripes

vellow-tinged »

artags

red-wrange body .

o dark rear
allonen

TENTHREDO SPECIES

LLARVALE are mostly are large, apgpressive

carerpillar-like, with predators as adulrs, They

around head and are red, brown, vellow, o

abdomimal prolegs. hlack i color, |

din (0,32, 2em), most under ¥in (1.6em) Larval feeding habits

Length 1,




SPRINGTALLS = 207

NONINSECT HEXAPODS

SPRIN(

‘ (" ! ONMNMONIY KNOWN as springtails,
| the order Collembola contains 18
familics and 6,500 species. These small
hexapods have a structure called a venrral

y TAILS

where 1t engages with a carch. Muscular
action releasing the furcula can throw the
springrail well out of the wav of predators.

Males deposit sperm on the ground o

tube on the underside of the abdomen.
T'his is important in maintaining a salt
and water balance and, in some species,
for gripping smooth surfaces. Another
feature is the jumping organ (furcula),
which can be folded under the abdomen,

place itinto the female's genital opening,
Adulthood is reached after 5 to 13 molts,
but adules continue to mole until they die.
Springtails are vital in leaf hreer and soil
chains, where hundreds
may be found i one square meter.

ol thousands

| Order Family

No. of species

COLLEMBOLA ENTOMOBRY DAL 1,400 ‘

IKNTOMOBRYIDS

I'hese hexapods are pale o vellow,
brown, or black in coloration. Some are

patterned or mottled. They are elongate
with a small pronotom, and m many the
fourch abdominal segment is larger than
the third segment, The antennae may be

more than twice the body lengeh,
e LIFE CYCLE Females lay their eges
Al Sges et

cither in soil or in leaf litter ENTOMOBRY Y SPECIES are commanly

Fungal threads or decayving plant matter found on tree bark and rocks. Some

* OCCURRENCE Worldwide

fungi ina vanery of habitats, Some are found in caves.

In leat heer, sonl, and species i this genus spend the whaole

of the winter on tree bark |

Length

Smm), most under in (3mm)

fin (1 ‘ Feeding habits “

Family

Order Co1LLEMBOLA ISOTONMIDAE ] No. of species | (00

derker uppr

ISOTOMIDS

These springtails may be white, vellow, green,
or brown in color, and the nupper surbace

I'he
sepments of the abdomen are cqual i size

* LIFE CYCLE As inall springrails, males

deposit rounded spermatophores on the ground.,

is usually darker than the underside

entral tale @ .

furcda o \ . ©
|

which the females take o ther genital opening,
A few sotomids are parthenogenetic L A
* OCCURRENCE Worldwide. In sotl i vanous

ISOTOMA VIRES 15 often abundant
habitats, but also around ponds and streams, A

among damp leal hieter and moss clumps

few species are abundant i harsh environments 'he ventral tube and curved jumping

such as deserrs, polar regions, and mountins organ are clearly visible on this specimen

| Length

HSmm), most under Aon (Smm)

an (]l Feeding habits & : ‘




208 « NONINSECT HEXAPODS

Order COLLEMBOLA Family NEANURIDAL [ No. of species 1.000

NEANURID SPRINGTAILS

I'he body of most species in this family s

o shart
ARIen N

|l:l1:'_L'I than it is wide, but some may be SOt
| oreven flat. Many species are blue, gray, or

red in color, and a few have bands of

contrastng colors. The body surface may dull coloration e
| be smooth or have blunt hairs or brightly
colored, hairlike projections.
® LIFE CYCLE The

under soil, leaf heeer, duor

arc |.|||| .HI or -
L SLones, rotrng f'
wood, and bark, 'The voung look much like

small adules, and molang contnues after e
they have reached sexual marturiey

® OCCURRENCE Worldwide, In a variety of
habitats, under stones and bark, in leaf heeer,
soil, dung, and decaving wood

* REMARK The dark blue species Anurida

M riima s l_'\||l.'|'||\'|\ comimaon aon \L\I\ll“lk’\

in the Northern Hl'lllh“l]&‘[t'. where it cars NEANURA MUSCORUM is found worldwide,

the remains of dead arthropods and snails especially in woodland, und

o rotting wood and in

It survives by hiding inside air pockers that soil. e s also found in caves. This species is able

form bertween rocks during high nde, to produce chemicals to deter predatory spiders
Length ¢ in (0.2=1cm) lhllldmp’, habits g
Order COLLEMBOLA Family ONYCHIURIDAE ‘ No. of species g0

hates on shart, blunt
nae ¢

BLIND

Most members of this family are

"RINGTAILS

sterface af bady » anten

slender and pale or white, A few
species have either blue-gray or

hely red coloranion. As their
common name suggests, the vase
majority of blind springtails have

no eves. They do not have a furcula,

although some species may have

the vestigal remains of one. The

| body has a small number of thin
walled spots, or pores, on the cuncle
of most segments, through which
a noxious hiquid can be secreted
in order to deter predators,

| e L1k CYCLE

sonl, leal hieeer, decaving wood, and

s are lad in

fungi. The nvmphs look like small
adules, and molting continues after
they become sexually mature,

¢ DCCURRENCE Worldwide, In

forests and ||.l'~|“|l'\. ,Illd In cavces,

ONYCHIURUS SPECIES are typical o pale ¥
-'il_”'“' areas, and even the Aretic. In e soil-dwelling springtails coloration \
sonl, leal hiccer, rotting wood, and the Some species in this genus may
fruiting bodies of fung) be found in seashore habicats
Length 1 _ 14 (2—=9mm), most under %: (4mm) Feeding habits T




SPRINGTAILS = 209

Order ¢y LEMBOLA l Family PO RIDIAL No. of species 1 ‘

THE WATER SPRINGTAIL
I'he single species i this famaly Yaeluire
aqttetticd — 1s 4 very minnte and common
sprngtal, Ie vanes in color from brown or red
Brown to dark blue or black. Tts furcula

is extremely well adapred for life on the
water. ois guite ac and long, reaching

the abdominal ventral tube (which helps

the springtal o gnp the warer surface)

e LIFE CYCLE This species spends
much of s life scavenging on the surface
of warer. les eggs are lad among vegetation
tound i and around bodies of water

* OCCURRENCE Northern Hemisphere
On the surfuce of fresh water in ditches,
ponds, canals, and boggy areas,

¢ REMARK T'he furcula is partcalarly

|i'1l'.' m ‘l]l'\ Spedies because a large area

Poptra Ageantcas well adapred o hife on water

of it must be in contact with the clastic Tt is even found in puddles, especially in summer

film thar exists on the surface of water for and may gather in such large numbers thar the
the Water Springenl to jump effectively puddle appears dark in color, as f covered i soor
T |
"N ' . Feedi 5 .
gth | P o Y4an (2mm) | Feeding habit "g'
9 COLLEMBOLA Family SxpNrHuRIDAL No. of species g()) |

GLOBULAR SPRINGTAILLS

\lso known as earden sprngrals, these

species are pale to dark brown or green in
coloration, with sphencal bodies. "The
seementation on the abdomen s indistinet,

and the antennae are notceably long and

clhowed. "The males are often different in
appearance to the females,

e LIFE CYCLE In many males, the
antennace are designed o hold the female

vs are hnd i small batches

during manng, Ky
mn soil, and dey L'|n||||u'f|E to sexual maruney
may tike as hode as one month, There s
some evidence ol maternal care

® (OCCURRENCE Worldwide, In a wide
varery of habitars, on trees, in leal litcer, on

the frinting bodies of fung, and on the surface

of freshwarer in ditches, bogs, and ponds. Also
i damp places such as caves.
* REMARK Several species are significant

pests of crop seedhings, Swtntharis ctriedis,

which 1s commonly known as the Lucerne = - =

Flea, s a widespread pest ol alfalfa and some

5 SAMINTHURIDES AQUATICUS s widespread ;
vegetables —as many as 70.000 globular on the surface of ponds and stagnane water bur A
springeuls have been recorded i just one does noe gather i such large numbers as the
seuare meter ol pasture, Water Springuail (see above)

Length Feeding habits

in (1=3mm)




210 « NONINSECT HEXAPODS

EMBERS OF ‘T'HIE ORDER Protura,
I which contains 4 families and 400
species, are soil-dwelling hexapods, The
first specimens were discovered in 1907,
I'hese tiny ereatures have neither eves

nor antennac, although there is a pair of

tiny patches on cither side of the head
that may be the vestges of antennac, In
place of antennae, the frone pair of legs
are used as sensory organs. The middle
and hind pairs are used for walking.
Like springtails (sce pp.207-209) and
diplurans (sce p.211), proturans have
picrcing-sucking mouthparts that are
contained inside a pouch and pushed our
whenever the animal is feeding. "The

PrROT

URANS

jJaws are sharp and rodlike in appearance.
T'he first three abdominal segments
may have minute vestiges of leglike
structures. There are no cerei,

During mating, sperm is transferred
indircetly, with the male depositing a
spermatophore on the ground that s
picked up by the female's genitalia
When the larvae hateh out from the
cees, the abdomen has cight segments
and a il segment (telson). By the
time they have molted three times,
proturans have the full complement of
cleven abdominal segments plus the
telson. Another two molts are required
betore they become sexually marture.

Order proyruRrA Family |2 OsENTC

INTDAL No. of species g)

EOSENTOMIDS

Pale and soft-bodied, these hexapods have a
contcal head and elongate hody. The legs do
not project far from the body, which allows
casy passage through uny cracks and crevices.
I'he front legs are stouter than the middle and
hindlegs and have numerous hairs and other
sensory organs, Spiracles are visible on the
middle and hind segments of the thorax,

® LIFE CYCLE The eges are round and
patterned or have raised warts, and are usually
Lardd i sonl or leaf Ticeer, 'The arvae look

much like small adults.

* OCCURRENCE Worldwide. ITna variety of
habiats, preferably in damp, cool conditions,
Fosentomids oceur in great numbers in soil, leaf
litter, moss, humus, and decayving wood.

parle and elongate
» Doy
i

semieing of leglike structires
on frrst theee abdominal

» sepments
!

Tews harve a
stugle, spine

peaer of legs on
cach af three

o tharacic segments

fine buely
» hanrs
- Jr —
/
/
/

/

o hevd

EOSENTOMON DELICATUM 15 nanve
Europe, and the genus as a whole is found
all over the world. This species lives in soil,
especially chalky soils.

® farge front fegs

EOSENTOMON SPECIES
are usually found living
near the surface of soil
or leaf licrer.

» coitical, eveless

heaaed

®
A

Feeding habits lf r.'u\




DIPLURANS » 211

1

HERE ARE 9 FAMILIES AND 800
species in the order Diplura. Pale
in color, these clongate, soft-bodicd
hexapods do not have eves. They are
sometimes called two-tailed bristletails,
a name that refers to the two abdominal
ceret, which may be long or pincerlike.
Thev should not, however, be confused
with the true bristletails (sce p.46). The
large head has long antennac and biting

T

| Order Dyppura

CAMPODEIDS

I'hese white or yellow-tinged diplurans have
long, multusegmented cerer and supportng
| projections on the underside of their abdomen
Air s taken in throug,
e LIFE CYCLE I

Initially immobile, larvae become progressively

h spiracles on the thorax.

s are usually lad in soil.

more active and look like small aduls,

& (OCCURRENCE Worldwide, Widespread in
various habitats, including caves, They are very
common deep in soil, but are also found under
tree bark and in decaving wood and vegeraton

CAMPODEA FRAGILIS 15 0 commaon
European and Asian species, found
N roting vegenon

Length

in (0.4 -1.2cm)

| Order DIpLURA

JAPYGIDS

I'hese species are pale, slender, and flexible,
with telescopic antennae that can be shortened
as they make their way through soil, The cerci
are dark, tough, and forceplike, similar to those
of carwigs (see pp.Ot 700, Airis taken in
through spiracles on the thorax and abdomen,
e LIFE CYCLE Eggs are usually laid in soil
I'he voung become more like the adules an
SUCCCSSIVE |'||||||‘\. .I.hl‘ .ll]‘!l‘]lll”;ll Cerg | are

| used o catch small arthropod prey.

| OCCURRENCE Worldwide
habitats, in crevices in soil.
® REMARK Japygids can be distinguished

from voung carwigs by their lack of eves,

In various

Length 1% (0.6-3¢m)

Family G AMPODEIDAE

Family JAPYGIDAL

| DIPLURANS

mouthparts contained within a pouch.
Males deposit stalked spermatophores,
which females take into their genital
opening, Eggs are often laid in clumps,
and females may guard their brood.

Diplurans live in rotting vegetation,
compost heaps, and soil, and under
stones and wood. With their slender,
flexible bodies and strong legs, they can
move through soil very casily.

| No. of species ()

long, distinetive

e

Feeding habits ' !.'r

[ No. of species )

long, slender body a P

last abdominal

Segmtent
hrown
————e pale and straw

calored body

stoul, forcepsiile

erer

HOLIAPYN DIVERSTUNGEUS, or the Slender
Dipluran, is native to North America. Tt is a

common soil-dwellin
Gn (0.8-1emdin |

SpeCIcs, .l|\|'|’ll\|[l|-||l'|\

Feeding habits ‘




212« CRUSTACEANS

CRUSTACEANS

[ —

[ [SOPODS

‘T‘ HEE ORDER TSOPODA consists of
1100 famihies and 10,000 species of
crustaceans. Nost isopods are marine.
However, 32 families (3,800 species)
belong to a suborder called Oniscoidea
and are amphibious or live in terrestrial
habitats. Thev are known collectively as
woodlice. Woodlice have a segmented,
flat body with seven pairs of similarly
shaped and sized legs. The female

Order 150pODA

PIL.1. WOODLICE

Also called pill bugs, these woodlice are convex
i cross section, with a rounded hind margin,
Many can roll up into a ball for protection.

¢ LIFE CYCLE The egps are carmied in a
hrood Pt h unol they hatch, As in many

woodhce, the newly hatched voun

less parr of legs than the adults, The mother

may provide her voung with some protection,
In places such as leaf heeer and debris

Length

Tin (0.5~

[SOPrODA

Order

PORCELLIONIDS

'I‘]Ii' ‘!f'll“‘”ll OF Warty |'I|II|\ "Nl'-“'l' of [IIL"\l'
woodlice 15 usually either grav or gravish
brown, with various other markings, Some
species of porcellionid have narrower bodies
and are able to run quickly,

o LIFE CYCLE The females carry the

cpes in their brood pouch unnl they harch,

® OCCURRENCE Worldwide, but mainly

m [L'II‘PL'I.I[L' repions I'llll!lli ||H|'\||\ i“ |1.'.|'-
lieeer and debns,

* REMARK As with all woodlice, nitrogenous
wastes are excrered as ammonia gis — not as
urine. This gives large colonies of woodlice a

characrensne smell.

Length 1,

-in (0.9=2cm)

Family A RMADILLIDITDAE

* OCCURRENCE Europe and the Mediterranean.

Family poReCELLIONIDAE

carries the eggs inside a brood pouch,
which is located beneath the abdomen.
T'he voung are kept in this pouch for a
while after they hateh out.

Most woodlice favor damp and cool
conditnions, although some have become
adapred o a wide range of habitats,
including extremely dry regions. Some
woodhcee have camoutlage coloring that
blends with their background.

No. of species 250
& curled up for
Jrrotection
» Sepmends of onfer
sy ooerlap

Araaptiriren
WLBEM s pale with
dark markings and
lives in salt marshes
and coastal arcas, It
does not form as tght
a ball as the pill
millipede (see p.242)
when it rolls up.

Feeding habits /) l; <

|ilo of species 500

eravish browen
o fady

warty Moy
& Shirface

PORCELLIO SCABER 15 2
widespread species. lris
usually a gravish color,
bt orange and cream
forms are often found
i coustal regions

o

Feading nan;ﬁ lg ‘




SCORPIONS = 215

ARACHNIDS

[’ M HE 9 FAMILIES AND 1400 species
L of the order Scorpiones make up

the most ancient group of all arachnids.

The cephalothorax carries four pairs of

walking legs and large pedipalps with a

pincerlike claw. "T'here is a main pair of

eves situated centrallv on the head and a
variable number of pairs on the sides.
The last segment of the mobile “rail”
(telson) bears the sting and its poison

Order SCORPIONES

BOTHRIURIDS

These scorpions have a narrow cephalothorax.
[ nlike the members of some other scorpion
families, their ubiae do not have spurs.

e LIIFE CYCLE Courtship can be lengthy and

may involve stinging. As in all scorpions, ¢

live and climb on to their mother’s back.
o ODCCURRENCE South America, Australia,

‘Lnngln 1—4¥%in (2.5-12c¢m)

Order SCORPIONES

BuUTHIDS

In these scorpions, the sternum of the
cephalothorax is roughly trangular
Some |.L'_l_['- have spines on l|u' tibiae.
e LIFE CYCLE As in all scorpions, young
are born hive and climb onto the mother’s back.,
\\Illl\ll\ mey |.||\i.' '\L'\‘.'[ill Veurs toomature.

* ODCCURRENCE Worldwide, Tnoa wide
vanety of habitats, ranging from desert to most
forest, where they are found in rock cracks and
“['Ili(:lllt'." h SToncs, I(i_u‘-. .!['Il{ l}.l'll\.

® REMARK Most of the dangerous scorpions
belong o this family. Therr powerful venom
paralyzes the muscles, including those of the
respiratory system and the hear,

Length s,

4%in (0.5 -12cm)

SCORPIONS

J""""‘ BOTHRITRIDAI

os hatch
out inside the female's body, The voung are bomn

Africa, and the Himalavas. In dryv and humid arcas,
often in burrows dug under stones and boulders.

‘ Feeding habits ‘

J"'“’“'* BUTHIDAI

* o tital spine

eland, used to paralyze prey and for
defense. T'he sting of some scorpions can
be fatal to humans, Reproduction starts
with complex courtship. After this, males
deposit sperm on the ground  that s
picked up by the females™ genitalia,
IFemales bear live young that are carried
on the mother’s back unal therr first molt.
Scorpions favor warm arcas and hunt at
night, hiding under stones by day.

J No. of species gy)

CENTROMACHETES POCOCK] 15
one of three very similar Chilean
species. It prevs on field crickets
and will also car caterpallars

sherd, stoul »
elerars

ilender o
cephatluthorax
» dark browen

Dol

—[ No. of species 520
BUTHEUS OUCTTANES,
common across the
Mediterranean, 1s
found on the ground,
under rocks and logs

rwaes of small, dant
bumps along tarl
® SEINEHT

)ry

77

peile clerics &
with dard
teeth

’ Feeding habits (t
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Order SCORPIONES Family CHACTIDAE Nozol:speciss: 140

CHACTIDS

I . CHACTAS GESTROS 15
hese species are not very robust and

found 1 parts of Cientral

can be quite slender. The sternal plate and Sanith Aferios.

on the underside may be five-sided and
wider than e s long or long and narrow,
Coloration is pale to dark brown or shightly
vellow, Chactds are not generlly good ar

digging but some burrow underground to
avord summer heat and drought
o LIFE CYCLE As inall scorpons, the female

produces live young that emerge from her

genital opeming and chmb onto her back. "T'he
first stage of development lasts from a couple 1
of days to two weeks.

* OCCURRENCE North and South
Amernica, Europe, and North Afnica, In
habitats that are nether o dry nor too wet.

Among vegetaton or under rocks, stones,

] sleneler
and logs, Some species live in caves, pedipalp cliais -
Length 3Win (1.5=%m) Feeding habits ‘
Order SCORPIONES Family SCORPIONIDAI | No. of species 130

[ SCORPIONIDS

Many of these scorpions are stout and some can be quite

darik
o coloration

lar I'he sternum on the underside of the cephalothorax

is five-sided, and the legs have no tbial spurs
Coloration 1s pale to dark brown or black. Many
species dig unde wind to locate prey

e LIFE CYCLE Males may sting

mates as part of the complex mating

ntuals. As i oall SUOTPIONS, the female
produces live young that emerge
and chimb onto her back.
* (MCCURRENCE
Africa, Asia, the
Middle East, and
Vustralia, In
cracks, under
stones and logs,
and in caves and
tree holes,

* REMARK
Lake all

scorpions, they

o pedipalp o chelicerae

* Jixeq finger wrinkled, bnobbly surface o
af claay

will sting only to

subdue prey or to

PANDINUS IMPERATOR 15

defend themselves - ,
one of the waorld’s Lirgest

[ movabll scorpions, Species in this
finger of genus are found from central

claw Africa as far north as Yemen

Length 21 8%in (6-21cm) fasaniein ‘t
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PSELUDOSCORPIONS = 215

PSEUDOS(

HE ORDER Pscudoscorpiones is
divided into 23 families and 3,300
species. Also called false scorpions, they
are similar in genceral shape to true
scorpions, but are very small and lack the
abdominal tail and stnger of their larger
relatives. "The cephalothorax has a dorsal
carapace, and the abdomen has 11 or 12
seements. Large, pincerlike  pedipalps,
which may be wothed, are used to catch

Order pgp 1 DOSCORPIONES

Al N - - o
CHELIFERIDS
‘l‘ll('\‘_' |\\L'|1(|1|~|Ln||\|n|\\ have venom '.'_|.III\|N i baorl
fingers of the pincers, and there are no teeth on the

with red or ohive, and with dark markings
o LIFE CYCLE Matng can be complex and muay

other’s pedipalps. As in all species, are keptin

beneath the female and there are three nvmphal st
Some first-stage nvmphs stay with the mother.

regions. In leal lieeer and on tree bark.,
found mside buldings.

Length Yok (1.5-5mm)

Order pgEUIDOSCORPIONES

Al ~ aeg
CHERNETIDS
In this family, the fir
teeth, and a poison gland is present only in the

crs of the pincers have

movable finger. The eves are either weakly
developed or absent. Males may be different in
appearance from the females. Chemenids are
shiny and colored a vanery of shades of brown,
e LIFE CYCLE Males and females engage in

a conrtship dance, gnipping each other with

their pedipalps. As i all other species, the epes
are kept instde a sac under the female. Newly
hatched nymphs may ching to the sides ol thear
mother. There are three nymphal stages.

o (CCURRENCE Worldwide. In leaf hiceer,
debris, caves, and the nests and burrows of
birds and small mammals,

Length

Yisin (1.5=53mm)

| Family CHELIFERIDAL

s nner
surfaces. They usually have two eyes. Coloration v
from pale to dark brown and black, in some cases tinged
involve males and females dancing together, holding cach
ages

e OCCURRENCE Worldwide, especially in warmer

* REMARK The species Chelifer cancrotdes 1s often

] Family (i rRNETIDAL

'ORPIONS |

prey and for defense, and the swollen
parts of the pincers contain poison glands,

Males deposit sperm packets on the
eround that are picked up by the females’
genitalia. Fges are laid into a pouch under
the female’s body. Pscudoscorpions make
silk nests in which they molr, brood
voung, and hibernate. Most prefer moist
or humid habitats — among leal licter or
under stones, for example.

No. of species 3y

pedipalp o

| Jratier @

res

a4 sac

DACTYLOCHELIFER SPECIES are
found i pares of the Northern
Hemisphere. Some species are
confined to coastal habitats,

| Feeding habits *'
[Nu of species H00

pedipalp o o ceplalothorax

o abdamen ¥

CHERNETID SPECIES are found in the Northern
Hemisphere and in tropie al regions of South
America. The specimen shown here lives in caves
i pares of Venezueh

Feeding habits ‘

4
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Order pg i DOSCORPIONES

CHTHONIIDS

In these arachnids, the abdomen is typically
much longer than the carapace, which in turn
covers the dorsal surface of the rest of the
body and may be broader at the front than at
the rear. Most species have four eves and
large chelicerae. On the first two pairs of legs,
the tarsi have a single segment, whercas
those on the third and fourth pairs of e

i

have two segments. The overall coloration
vanes from shades of brown to olive
and the legs are
e LIFE CYCLE

mnside the

d with pink.

ws are brooded

emale’s sac. The live young
are usually released on o soil, leaf lieter,
or bark. "There are three nvmphal stages,
as i all pseudoscorpions.

® OCCURRENCE Warldwide, exceptin
the extreme north or south. In various
sheltered places, among soil and leafl liteer,
and under tree bark, Others are found
amaong 'ﬂ.'.l\lllll&_' \It‘lnl\, mn or ne:a
butldings, on wasteland, in caves, and

in gardens and greenhouses,

Length 1., 1

win (1=2mm)

Order

NEOBISIIDS

I he carapace of these il'ﬂ'lllil!‘ﬂ”ll\l”l'l‘-\ 15
quite angular or square when seen from above,
and the chehieerae are L

Incall the pairs of
walking legs, the tarsi are made up of two
segments, and the claw of the pedipalp has a
poison gland only in the fixed finger. There
are usually four eyes, but there may be fewer,
or e

e at all, in cave-living species, T'he
overall coloring varies from olive shades to
dark brown, perhaps with red, vellow, or eream
tnges, The legs are often shightly green in
color. Small iwems of prey are held and
paralyzed with venom and are then shredded
by the large chelicerae.,

* LIKE CYCLE [
female in her brood sac, and the live young,

res are carried by the

typically released onto soil, leaf liteer, or bark.
There are three nymphal stages.

* OCCURRENCE Worldwide, especially in
the Northern ||r|1||\|||n‘|v. Many

tvpically

smaller species — Live in leaf liceer and soil,

and some are found in caves,

Length

Yain (1=5mm)

Family CrrtoNHDAL

SESMENET -

PSEUDOSCORPIONES Family. N EoRISIIDAI

No. of species 570

potsan glands often
i oth f
pedipalp clase »

pedipalp o

'l l{J.,f,'.l-
15 At

O SEgent

colored
ecanse under a
microscope sl

CHTHONIUS SPECIES are extremely
widespread and are found in leaf heeer, at the
base of grasses, under stones, and in the nests

of birds and small mammals,

[ |

seding habits *

l No. of species 500)

dark

o cephalothorax ® olive-green fegs

NEQBISHUM MARITIMUM is native to coastal @®

dland, and France. T is
tound in cracks in rocks and under stones,
from the upper shore wo the splash zone,

areas of lreland, i

Feeding habits *




SUN-SPIDIERS » 217

ESPITE  RESEMBLING  SPIDERS

= | and scorpions, the 12 families and
1,000 species of Solifugae form a separate
order. Also called wind-scorpions, sun-
spiders have a flexible abdomen  that
narrows  where it joins  the  three-
sectioned cephalothorax and a head that
bears a pair of small eyes. All sun-spiders
are predatory. "They use huge, pincerlike
chelicerae o Kill and macerate their prey.

Order SOLIFUGAL

Family A sisior i

| AMMOTRECHIDS

I'hese relatively slender species are quite
vartable and may be colored ina range of shades
of brown. "T'he tarst of the first pair of legs have
no claws, and the front margin of the head s
rounded. Many species are nocturnal, bur some
are active during the dav. Nocourmal species
typically dig into sl during the day, bur some
of the smaller species hide inside termite
colonies or the tunnels of wood-honng insects.
o LIFE CYCLE The female lavs her eggs,
perhaps i several batches, inoa burrow.

® OCCURRENCE Warmer regions of Cenrral
America, South America (as far as southern
Areentina), and North America. In drv areas,
semideseres, and deserts.

Length 4, _Yin (0.4-2cm)

Order GOLIFUGAE

EREMOBATIDS

These species can be robust with short legs,
or slender with long legs, Uhe tarsi of the
first three pairs of legs have one segment,
whereas those of the fourth pair may have
one to three segments. The frong of the
head looks square-cut. Coloration

vares between hight and dark brown,

o LIFE CYCLE Eges are laid in
]HJIII]\\‘\. III'II.,' \llll‘l_‘_" are L"\l\i‘l'i.l”\

fond of termite prey.

* OCCURRENCE Warm, dry parts of
Cientral Amernica and southern North
America. In dry areas, semideserts and
deserts, and mountaimous regions,

Length s,

Sin (0.8 =4em)

SUN-SPIDERS

J Family | REMOBATIDAE

The clawless, leglike pedipalps have
suction pads that enable them to grasp
small vertebrates and arthropods. Sun-
spiders are equipped with many sensitive
body hairs and organs at the bases of the
last pair of walking legs.

Most species are found in Southeast
Asta, Africa, and North America. Males
push sperm into the female’s geniral
opening, and eggs are laid in a burrow.

No. of species 72

HIDAL: 7

dark, shiny
o clilamen

ratinteded
marrein of head o

® O

AMMOTRECHELIA STIMPSONI 15 native to
Ilonda. This species s found underneath the
bark of rotten trees and feeds on a vanery of
prey, including termites,

Feeding habits *

{Nu. of species 120

EREMOBATES
SPECIES are commaon
in southwestern LS,
Nating, pairs inicially

strike an aggressive

fromt of head
o fruncated
stance, with rsed
pedipalps and open
chelicerae.

» harey chelicerae

® thick pedipalps
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Order GO IFUGAE

Family ¢ sl EODIDAE

[No. of species 180

GALEODIDS

Members of this family have vellow, pale
brown, red-tinged, or dark bodies. The tarsi
on the first pair of legs have one segment,
those on the second and third pairs have two
segments, and those on the fourch ||;1i| have
three segments. The claws on the last three
pairs of legs are hairy, Galeodids hunt after
dark, hiding away from the hear of the day

in burrows that they have dug into sandy soil.
* LIFE CYCLE Matng may involve the male
carrying the female. Like all sun spiders, males
place a spermatophore into the female’s geniral
opeming, Eggs are Lad moa picor burrow,

¢ OCCURRENCE Asia and norchern Africa.
In semiand and desert regions.,

* REMARK Large species kill and eat lizards,

Length

Ya=2"in (1-7.2cm)

o saft, flat abdomen

leglike pecipalp o

GALEODES CITRINUS frequently has vellow
overall coloration. Here, the female is seen
making a shallow pit in the ground, in which
she will then lay her epgs,

o veloery abdomen
o Vs
o chelicerae

o pedipalp has wo claw at end

GALEODES ARABS 15 a common North
African species. [r rypically jumps on
passing prey and then renres into its
burrow to rest and digest its food,

—l Feeding habits ;‘

Order oy IFUGAE

SOLPUGIDS

T'hese sun spiders are pale straw-colored,
brown, or shghtly vellow, and some have bright
markings, The tarsi on the first pair of legs have
one segment, those on the second and third
pairs have four segments, and those on the last
pair have six or seven segments. All but the firse
i of legs have smooth-surfaced claws, Some
species are actuve by dav; others hide in burrows
dug in sandy soil, in cracks, or under stones.

* LIFE CYCLE The females lay their eges
mside pits in the ground. Small solpugids and
nymphs feed on termites,

® OCCURRENCE Africa and parts of the
Middle East. In woodland, dry savanna,

and serand and desert regions.

Length 1/, _2in (0.6 —-6em)

["""”"“ SOLPUGIDAE

[ No. of species o )

centrad brawon mark
on abdomen ¢

laree orange-red
cephalothoray «

EXICRSIUE coUering
o of white hairs

METASOLPUGA PICTA s found in the N
desert in southern Afnica. Like all solp
will bite if handled carelessly, but does not have
potson glands,

Feeding Imh-lts -*
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WHIP-SCORPIONS = 219

# HE ORDER UROPYGIE consists of  front edge and several eves on cach side.
just two familics comprising 99 T'he chelicerae are more like spider
These flattened arachnids are  fangs than pincers and the abdomen has
also known as vinegaroons because of 12 scgments and ends in a whiplike
their ability to defend themselves by “wail™ section that is quite different from
spraying formic and acctic acids from a that of true scorpions. The  robust
pair of glands at the end of their pedipalps are used to catch, hold, and
abdomen. The cephalothorax is longer  crush prey. Reproduction is similar to
than it is wide. 1o is covered by a that of true scorpions, and females carry
carapace that carries a pair of eyes at the  hatched young on their backs.

species.,

Order

Length

LUROPYGI Family I LY PHONTDAL No. of species 75

VINEGAROONS

I"hese Mar, brown, mainly nocturnal arachnids use their
strong, pedipalps to dig tunnels. They have four pairs of
leps. The rear three pairs are for walking, 'The frong paar
are thinner and longer than the others and have a
mainly sensory function, T'he cephalothorax has no
divisions, It carries a pair of central

eves at the fron, and four o five

pairs of eves at the side.

o LIFE CYCLE Courtship dances end
with the male guiding his mate over a
spermatophore that he has placed on
the ground, which he pushes inside the
female’s genital opening. T'he harched
voung are carried on the bodies of the
females for several weeks, unul they
can leave and fend for themselves.

® ODCCURRENCE India,
Nalaysia, and Papua
New Guimnea;
northeastern prarts
of South Amenca;
and tropical and
subtropieal regions
of Morth Amenca,
I sonl, leal hoeer,
and rotren wood,
under stones, and

N Caves, Some are
found m deserrs,

* REMARK 'Ihese
arachmids do not sung bt
can give a pinch with their
pow erlul ]ll‘lllp-llph.

2

WHIP-SCORPIONS |

o frontal eves

& Uery sfrong
peclipalpy with

fleat Podly »
» dark broan

coluration

THELY PHONUS SPECIES arce
tound in Thaland. The
o wihiplike tail powerful pedipalps characrenso

sevtion extending of all whip-scorpions are clearly
from abdvmen

visible 1 this specimen.

in (1-7.2em), excluding the whip Feeding habits *

- A
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T HIEE ORDER ANMBIYPYG is divided

into 3 familics and 130 species.
Also called willess whip-scorpions, these
arachnids have squat bodies, which are
flat in profile, and a broad cephalothorax.
T'he  first scgment of the rounded
abdomen is stalklike. Whip-spiders have
cight eves: a middle pair and three lateral
pairs. "The large pedipalps may be long
and slender or short and stout. Spiny,

Order ANBLYPYGI f

PHRYNIDS

These w hip-spiders are generally
colored various shades of brown, with
darker markings, T'he tibia of the fourth
pair of legs s divided into three or four
seements. In some species, the pedipalps
of the males are proportionately longer
than those of the females.

® LIFE CYCLE As with all members of
this order, males deposita spermatophore
on the ground, from where it is taken up
by the female’s gemtalin, Females carry
their eggs and then the hatched young
mside a brood sac. The voung later

chimb onto their mother’s back and

are carried around unul they are

able o look after themselves.,

* OCCURRENCE Tropical and
subtropical arcas. In moist places:

under bark and in leat hiteer in

wooded arcas; anu MY STOnes and

fadistiv

rocks; and in caves, cheltcerae a

sharply spiny o
segments of pedipalps
fuld i to Bold pre

PHRYNUS SPECIES are medium or large
whip-spiders, found in warn parts of
North and South America and especially
i Central America and the Caribbean
ishands. Several species are cave-dwellers,

n {0.5=6em)

Length Wi

-~ WHIP-S

amily prryNIDAL

vk patches »

ont alidomen

ptle marein of »
cepleidothoray

feirly short, »
stenl peeipaips

long spines o

alt feddifierdps

sharply potited

PIDERS

sharp-tipped, and six-scgmented, they
scize and hold preve while the two-
scgmented, fanghke chelicerae  tear
picces off. “T'he much-scgmented, very

long first pair of legs are used as feelers.

Whip-spiders are nocturnal, do not
sting or bite, and prey on inscets and
other arthropods. Eges hatch out inside a
sac under the female’s abdomen, and the
voung then climb on o her back.

l No. of species 52

PHEYNUS ASPERATIPES 1 found in
southwestern pares of the US, Te has
stall pineers at the end of its pedipalps,

et
o aldamen

long fiest peser of
les carries
§ SOV Bran

. Y
& no “tail \
\
ot alwlomen N
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HARVESTNIEN » 227

HARVESTMEN

‘C ONIMONLY known as harvesumen,
. Jthe order Opiliones contains 40
families and 5,000  species. They
lack a slender waist berween  their
cephalothorax and their abdomen. "They
have a pair of eves at the front of the
cephalothorax, often carried on a raised
structure. 'T'he pincerlike chelicerae have
three segments, and the pedipalps have
six. T'heir legs can be short or long.

Order OpLIONES

COSMETIDS

[Like most harvestmen, these species are
generally dull-colored. Some tropical
species, however, are green or vellow, and
a Tew are able to change color to blend in
with their background.

e LIFE CYCLE As for the whole

Irll1l'l, r“.'l[lll/.l[lllll I5 ili!t'l'|. I'.

s e
deposited in soil or other damp, -
nhl.‘l[\'n‘d Spots.

* OCCURRENCE Nainly tropical
regions of North and South Amenea.
I nder stones and among debns in
erassland, forest, and semideserr.

Length

I.1em)

Yan (0.5

Order OPILIONES

GONYLEPTIDS

Nembers of this family tvpically have stout
bodies with a broad, sometimes |‘|.l|'('l|l|L'l|, rear.
Nanv are brightly colored. "The first part of the
hindleg s enlarged and may have long, sharp
spines, he eves are close together and borne
ona small protiberance. Males tend o have
smaller bodies, and often much spimier legs,
than females. Most species are actve alter dark
and may produce chemicals to deter attackers,
o LIFE CYCLE Eggs are Lud in damp,

sheltered spors. Generally, the females do not

| ook after their eggs, alchough there s one
species that builds a protective mud wall
around both herself and her eggs.,
& (CCURRENCE Mamlv in South Amencan
rropical foreses, Under logs and stones,

Length in (0.5-1.4cm)

Family CoSMETIDAFE

Family GoNYLEPTIDAL

The four pairs of walking legs have
seven segments and usually one or two
stimple claws, Special glands in the
cephalothorax produce smelly seeretions,
which are used as a defence.
Harvestmen  are unuosual  among
arachnids i that fertlizaton s direct
males have a penis for transferring sperm.
FFemales (HRS have an |1\i|\(a\i[tll' with
which they lay cegges in cracks in the soil.

W No. of species 4si)

VONGONES AV s
found in Panama.
uses irs frone legs o
SINCUr tOXIC sCCrctons
onto attackers,

] Feeding habits ‘

of species S0

=

vl at

IMSCOCYRTUS SPECIES are natves of the
Brazihan rainforests. With their distinetive

rriangular bodies and enlarged hindlegs, ther
appearance is typical of this Family, |

Feeding h"h”h_.‘:__ ‘



2o ARACIHINIDS

Order OpILIONES Family 1 E10BUNIDAE No.'of species 450

[LLEIOBUNIDS

T . g ekt
I'he bodies of these harvestmen IR Apper: o

strfeiee

vary, Most have very long, slender
lews, with two rows of small “reeth”
on |h(' ﬁl\[ segmoent. .I.lli' "!('l'll!lii
panr of walking legs mav be 15

2 as the body.
e LIFE CYCLE Little is known

about courtship and cgg

tmes as long

laving. In
cinvolves kirge

SOME Species, mating

gathernngs of males and females on

tree stumps or mossy knolls, where

mules fight cach other, often biting Jon
oft cach other’s legs. Larger males farst o
usually win the contests and mate

with the waiting females.,

* OCCURRENCE Temperate parts of

the Northern Hemisphere, especially North

Amenca and Europe, and i some tropical
regions but absent from Afnca. In moist
F}l.ll CNxImn “lllll”.llld .Illl! CaVe entrances.
* REMARK Leiobunids use their eves to
distinguish hght and dark, but they are not

LEIOBUNUM ROTUNDEUM 15 active at might,
descending from trees to hunt for food ar ground
level. Tts long, flexible tarst can be wrapped

able to perceve images., nghtly around grass blades for a strong gnp
Length 1, 1 in (0.2=1.2em), body only |h'1'd|l|p1 habits ‘ l{
Order OpILIONES Family PHALANGIHDAE [ No. of spacies 200
I)I I_\I __,'\ N( ;[ I l ' tarsus of second second pair of
b ) leg may have 50 legs 15 espectally sadedle-shaped
I'hese archnids usually have soft segments g » long » mark

bodies and may have many spiny
projections, The first leg segment 1s
smooth, but the other segments may
have longitudinal, sometimes spined,
L,
the male’s enlarged chelicerae being

ndges, Males and females may difl

especially distiner. Many species are
nocturnal, but some are also active
durning the day.

e LIFE CYCLE Females use their
telescopie, flexible ovipositor to lay

s under bark or in soll crevices

I'he voung stay in low vegetation at
first, chmbing into bushes and trees
when older.

* OCCURRENCE Worldwide,

mainly in [emperate regions., Uinder

stones and among leaf liceer in PHALANGIUM OPILIO is 2 white-grav 1o o1

wooded and grassy areas. yellow species with a saddle-shaped mark on
REMARK Several SPeCiIces arc its back. Tt s found in the woods, gardens,

now adapred to hving in houses, and grasslands of the Northern Hemisphere.,

Length =10 (0.2-1

‘m), body only Feeding habits * i




TICKS AND MI'TES = 2.

[ RV

‘

TT1CKS AND MITES

I
l ICKS AND MITES form the order
Acari, a huge, diverse group of
about 300 families and 30,000 species.
They are found in cvery  habitar,
including aquatic ones, and have a wide
range of lifestyvles. Many are significant
pests of CTOPS and stored [ll':u|l|t'(.‘ 8]

especially following a blood meal. "The
bodv has no distinctive divisions, and
the short abdomen has no segments. 'he
mouthparts are carried on a special
extension. The chehicerae are two-
three-segmented pincers or are adapred
for piercing and sucking. Both the adules

parasitize humans and other animals.
Nost species are less than Yein (Tmm)
long, although ticks can be much larger,

and nvmphs have four pairs of six-
seemented walking legs, although the
first-stage larvace have only three pairs.

Order

Family

Al

ARI l No. of species

ACARIDAE

550

fong biwely keies » rranslucent body ¢

ACARIDS
Also called storage mites, most acarids are pale
in coloration, The abdomen has long hairs, The
| lees of these mites can be long but in some
species are extremely short.
| o LIFE CYCLE Fggs are lnd wherever the
mites feed. As with most mites, there are three

nvmphal stages. Nany hve in assoctation with
certain arthropods, and some are found in
rottng nuieer.

® OCCURRENCE Worldwide. In fresh or

dried stored products, cheese, fungi, beehives,

organic detritus, and mside matiresses.
* REMARK A few acarids are pests of dried,

stored food. Some car mammalian skin or bite

Learts siko, the Flour Mice, is found all over
the world in Aour, gran, and vanous seeds in

humans and can canse skin conditions such as grores and mills. 1f conditions are suitable, huge

dermanus or trigeer allergies such as asthma. populations can build ap.

Length

| ‘'nder [h---clmg habits ¥ (&

win (Tmm)

[””l"’ ACARI Family ARGASIDAL ‘N" of spacies; 150

3 e P el | o pedipaips
SOFT TICKS

I'hese ticks usually have a rounded, berrylike body,
although some are lac dorsoventrally, The tough,
leathery body can be either wrinkled or folded, and the

& pale, curved

chelicerae are adapred for curting through the skin of leps

their hosts = mammals (ncluding bars), irds, and r,.’l,:;):f hi
snakes. They are ectoparasitic and feed mostly ar mght
o i CYCLE L pges are |\;|il.|||’\ Lnd 10 the nests
and burrows of their hoses, and both adults and nymphs
live mainly in association with these animals.

* OCCURRENCE Worldwide, espectally in warm, dry
regions,  Typically i hosts” nests and burrows.

* REMARK Many soft ticks are carriers of discase and

are pests of varions domestie animals, especially poulery.,

LRGAS PERSICUS 15 a0 pest of

domestic chickens and other pouliry in
many parts of the world, e eransmies o
discase called fowl relapsing feves

Length

YVan (0.Hem)

o= an (0.2 =1em), most under Feeding habils ‘
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Order ACARI Family DERMANYSSIDAL No. of specles 25

DERMANYSSIDS

I'hese mites use their

-
||‘..l-l!|l.|i|\l. 1 |l‘||‘ crie to Il'l‘l‘ s
on the blood of birds and Pl e
mammals, Afeer a blood
meal, their color changes
from pale gray to red. Many ¢
females have a single dorsal
plate with short hairs,
e L1 CYCLE Males use .
ther chehieerae o transter
sperm to the female. Fppes
are Lad in places such as
nests, burrows, and poulers
houses, The first-stage Larva does not feed,
although subsequent nvmphal stages do.
® ODCCURRENCE Worldwide, In association
with bird and mammal hosts, DERMANYSSUS GALLINAE. the Red Poultry .
* REMARK Certain species are significant Mite. is found all over the world on 4 wide \
pests ol ]\lill'll\\ and some carry discases that range of birds. These mites feed ar niehe and
can kil animals and also affect humans hide in crevices during the day
i Length egs than Yain (0.2-0.8mm) | Feeding habits ﬁ iy
L 1
Order yc:AR| Family [xODIDAT No. of species g5()

HARD TICKS

I'hese flar ticks have a very tough, sometimes
patterned plate on their back. In males, it covers
the whole body: in females and immature teks,
it covers only the frone half, "The soft, Aexible

ihdomen allows Large blood meals to be taken
from the ammal hosts on which these nicks are
found. Colonng varies from vellow to red- or
black-brown, and some species are hnghly marked
e LIFE CYCLE Afier mating, a female gorges
herselt on blood and then drops off the host to
lay a batch of cges among vegeration. Six-legged
larvae emerge, crawl up grass blades, and attach

| themselves to a passing host, A Larva feeds for

| afew davs and then drops off the host to molt
it an eight-legged nyvmph. The nvmph attaches
isell to a hose and feeds for several days before
vnee again dropping off to molt into an adul

| ® ODCCURRENCE Worldwide, In association
with bird, mammal, and some repile hosts
* REMARK Many hard ticks transmit disease

.l|'|\1 ATC SCTIONS I\('\r'\ ol li!lllll"\fll IlIlIll.I|'~ such as

cattle, sheep, horses, and poulery, Some also carry VMBLYOMMA AMERICANT M. the Lone St

viral discases that affect humans, including I'ick, artacks a ranee of mammals and will
cncephalins, Lyme discase, tick typhus, and so bite houmans, Teis found in the centrl
Rocky Mountain Spotted Fever states of the LS

Length

m (0. 2-1em); larger when engorged Feeding habits 6
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| Order ACARI Family LAELAPIDAL MNo. of species 50

LAELAPID MITES

I'hese brown mites are e toparasites of

inscets or mammials, The former have weak,
o e end

el Py

harlike stroctures on the body. In the Laer,

these are spinicr, helping the mites ching o s s o o
therr hoses, The dorsal plate s not divided
I TWO, 08 10 IS 10 SOme mites.

e LIFE CYCLE NMules transfer sperm to
females with their chelicerae. Many species

feed on the Ivimph or blood of mammals and

lav ezes in the host’s nese or burrow, Some
produce hive larvae. it

® (OCCURRENCE Worldwide, Inoa wide

variery of habitaes: i pouliry houses, the HAEMOIAELAPS GIASGOW is widespread

nests of small animals, and ant colonies, and on ras. Tecan tansmic the viras that cases

in dunge. ndal debris, and stored lumhlu'. cpidemic hemorrhagic fever berween ras

* REMARK Many species transmit discase. and other rodents and possibly also homans,
Length v in (0.5-3mm), most under Yin (2mm) [r""d‘”"' fRLS ‘ ¥ 6 o)
Order AC:ARI Family A LICROTROMBIDIDAFE ] No. of species 50

MICROTROMBIDIIDS

Microtrombidiids are usually brown and densely
hatry, The legs have six segments and the frone of ' "‘

4 ¥
the dorsal plate always carries two pairs of eyves. - \

® LIFE CYCLE These mites parasitize other
arthropods, “The females Tay up o 4,000 ¢ |
soil, and their hatched Farvae feed off a suntable
host. "The Lavae then molt int nvmphs, cat

LINDERSIDE

FrorRosg g

[ OSPECIES, like the one
shown here, are usually
found on the body

vs that they find inothe sol, and

mscet CEy
develop o adules,

& (COCURRENCE Worldwide, In

/) ¥ surface of praving
: ; 3 \
various habitats, especially dry, sandy, A mantids, erickets,
or semrid arcas, LIRS erasshoppers, and locusts,
Length o Yain (0.5 l Feeding habits "' &
Order ACARI Family PARASITIDAL l No. of species 375

ronnded

PARASITID MITES

sutfiacr o » darly
Most of these mites are slightly pear-shaped and
vellow-brown, with one or two visible plates on the
dorsal surface. In males, the second pair of legs may be
stourer and adapred w grasp females when manng
e LIFE CYCLE Eggs are Lad in organic debris.
Nymphs are often found on mscers, and many eat
and other mutes.,

small insects, ther lary:

PARASTTUS SPECHES are commuon and

* OCCURRENCE Worldwide, In dung, wood, and can be found inside the nests of wasps
plant debnis, on other mites i stored produce, and in and bees, as well as among decaving
mammal, bee, and wasp nesis. wood and leal hireer

‘Jtrrlpllh YaYiuin (0.75=2mm) Feeding habits * l;
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l{]'d"’ \CARI ]"“""‘ SARCOPTIDAI INa: of:species - 2h)

| SCABIES MITES iy pi 3/

stonl legs w Daedy hares

I'hese small mites, also known as
mites, are a pale, translucent

brown. T'hey have short, compact

le

and almost \p'lt'llt al bodies that
are shghely flacin profile. Their
chelicerae are adapred for cutting
the skin of therr ammal and human
hosts (Causing mange i amimals and
scabies i humans).

e LIFE CYCLE Most species feed
on the host’s epidermis and lymph,
leaving tunnels in the skin, Mating
oceurs on the skin, and females lay

up to 50 eges in the tunnels during

their lifetime. "T'he hatched voung
find sheler and food i har follicles,
® (CCURRENCE Worldwide. In

the skin or hair follicles of mammals,

imcluding humans.,
* REMARK Infestation causes

| SARCOPTES SCABED miutes are the & fine transcerse
| extreme itching, Seratching leads most common cause of mange. There aernbles on body
| to hair loss, and serious secondary are many varicties within this specices,

| infecnions can follow cach linked with a particular host

‘I“”Hm ha an (0.2 0.4mm) lh“ld"m il i)

‘ﬂldl'r ACART Family Il TRANYCHIDAL [ No. of species 650

| S]'I DER MITES soft, rownded, or spcler-libe

pear-shaped body o appearance » o arange-red My
I'hese mites are orange, red, green, |
or vellow i color, with spiderlike
bodies. Large numbers feed on and
infest host planes, which may then
wither and develop pale blotches.
Spider mites pmllm e silk from
glands at the frone of their body
and often cover affected plant
parts with a fine webbing.
* LIFE CYCLE Red, rounded,

quite large eges are laid on the leaves,

twigs, or bark of host plants. "The
mites live under the leaves, protected
from harm by their silk webs.

* OCCURRENCE Worldwide. On
arange of plants, trees, and shrubs,
* REMARK Many spider mites are

stgnificant pests of grasses and other

plants. Affected crops include wheat,

A fe _ TETRANYCHUS SPECIES feed on a » fine, puale
citrus and other frune trees, clover, wide s . of |\|.||||\,||ld spe d the Dewily hetrs
cotton, and coffee, Infestation can winter deep in leal liter, eme
senoushy alfecet crop vields. i the spring to locare host plants

Length Yin 0.2 =0.8mm) Feeding habits

)
\
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T 1
rder Acari Family “I'gosIcULIDAL | ™o. of species: 3,000
b Tl R 1 |
CHIGGER MITES |
I'hese mites are pale o mud brown or sometmes red. [
'hey are oval or shehtly constncted i the oaddle, and
|

the body and Tegs may have quite long hars, although

some have a velvery sarface, Chig

T MIICs parasitize
mammals Oncluding humans), reprles, and irds
o L Yoy I

climb grass blades to find passing hosts. Firse-stage Lirva

s are lad i damp sorl and Jarvae

feed on the outside of mammals, birds, snakes, and lzards,
penetrating the skin with sawlike chelicerae ro cat lymph
and tissue. A few speaies teed in the rracheal svstem,
When fully fed, the Tarva drops off, molts, and preys

| on small archropods such as springrals (sce pp.207-200),

|
| * OCCURRENCE Warldwide. Tn soil, leal hier, |
and animals” burrows, or on hosts NEOTROMBICHTA AUTUMNALLS lives i
* REMARK Species that attack humans cause severe soil and emerres on to the surface when |
iching, dermanns, and allergie reacnons. A few carry i is watrm and wer Trmmaoure stages e |
serub typhuos from rodents to humans Inrdds and mammals Gncludimg homans) |
Length T, ey Feeding habits ‘ &

I"'-"" ACARL Family “I"gosisinnnag |
|
|

T a r gt g oy &) |
VELVET MITES .
\{ iy velver mates have red or orange » |
hodies that are extremely hary, siving
them a dense, velvery appearance, 'The
body 1s not constncted i the maddle.

e LIKE CYCLE At certiin times of year, .
often atter rn, adults emerge from the
soil to mate and lay eggs, Some larvae are
PEICASIECS 06 Inseets, s || as "_1.|\\||n]\|u'h_ .
and other arthropods. \
o () INCI Idv - especially : : .

URRENCE Worldwide, especially numerous TROMBIDIUM SPECIES are often seen
in tropical regions, In vanouos terrestnal halnears, from walking over bare ground, especially
savanna to forests, mostly in or on soil. Some species are irer heavy rain, when they are forced
associted warth freshwater from the soil in Lirge numbers

Length i (0.2=1em), most under Jan (0.5em) ‘ Feeding habits ‘ &
T 1
rder ACAR) Family yvarro1Al No. of species 5
r e Q month, wal
q
VARROA MITES
| vpreally, varroa maces are pale tan in color and
Broader than they are long, with smooth, oval,
. VARROA PERSHCUS

shightly convex bodies, They parasitize bees ”"rl‘ Lt '“ |

| ] v i wtaches iscell to the

e LIFE CYCLE Lges are Lud in bees” brood :
| bodics of both wild
cells and the nymphs feed off the bee Larvae "
and domesiic
Adule mices attach themselves to adule bees, in honeulices,
order to feed oftf them and as a way ol dispersing. = , |

® OCCURRENCE Worldwide, Where hosts ocen

Leneth - | Feeding habits (A
Lengtt in (1-1.75mm) Feeding habi &

|
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SPIDERS

’M ENIBERS OF “THE 101 families
S and 40,000 species in the order
Arancac are  distinguished by their
general appearance and their ability to
spin silk thread and make webs.,

The cephalothorax is covered by a
carapace and is joined to the abdomen
bv a stalk. "The front part of the carapace
carries the eves, Most species have cight
simple eves, but some have six, four, or
two cyes, or none at all. The chelicerac
have a hinged fang at the up, and almost
all species have venom glands, A spider’s
pedipalps are six-scgmented and have a
sensory funcoon. In males, they are also
usced to transfer sperm. T'here are four

Order ARANEAF

FUNNEIL WEAVERS

Family AGELENIDAI

pairs of seven-scgmented walking legs.
T'he abdomen s not seegmented and
carries silk-spinning organs (known as
spinnerets) and a genital opening called
the epigyne. When a spider feeds, the
body tssues of its prev are dissolved by
cnzvmes in the spider’s digestive juices,
producing a hquid that it chen sucks up.
Typically, the round spider cgps are laid
inside a silk sac, which some species
carry until the voung hatch.

Spiders are found in almost cvery
terrestrial habitar, from  deserts  to
mountain peaks. They cannot fly, but
many arc able to travel long distances by
“ballooning™ on silk threads.

erJ. of species 700

lang, hairy legs »

'hese spiders have hairy bodies and often have long legs,

T'he narrow front of the cephalothorax bears cight eves
and the oval, quite slender abdomen may have dark bars,
| chevions, or spors. The two posterior
spinnerets have two segments and are
longer than the antenor ones. Typieally,
these spiders make a funnel-shaped retreat
at the margim of a flac web.

o LI CYCLE Afer g, males and
females may stay together unul the male dies, I'he
e sac is covered with silk and debris and is kept in
the web, The voung mav be fed with regurgitated food.
* OCCURRENCE Worldwide, In various habitars,
mcludimg grassland, meadows, and gardens. Webs are
made i bushes, among stones, on rocks and walls,
under logs, and inside houses.

o fredipalps

Juttterneed
o cephalothora

® feuiir darker
than vest of leg

distinitive &
Jutterning on
abelomen

w jieifor

» pasterior spinnerels coloration

AGELENOPSIS SPECIES, or griss
spiders, do not have distner abdominal
markings. Some larger species have
been known to bite humans.,

TEGENARIN GIGANTEA s common in
houses and gardens in pares of Europe,
The large house spiders often found in
domestic baths belong o this genus,

Length _Y%in (0.6-2cm)

Feeding habits ‘
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Family

Order A pRANEAE ARANETDAL

ORB WEB SPIDERS

| 'hese sprders often have very Lirge abdomens,
which can be brightly colored and patterned. In

SUMNLC SPCECics, III(‘ .Ihl1ill|\l,‘['| III.l_\ |I.l\(' HE 1) {

lar shape., The legs have three claws and can
lil(‘

he very -\|,ni|n. They have L'I!',|II eves — the mi

than females. The webs often have a central hub
with radiating lines and spirals, Certain

spectes do not make webs ar all Instead,

they ensnare moths after dark using a sin
thread with o bead of glue ar the end.

¢ LIFE CYCLE Mating invols es complex
courtship. Silk egg sacs are kepe
camouflaged inside the web, stuck to
vegetation or bark, or buried in leat-liteer,

® OCCURRENCE Worldwide. In a wide vaniery
of different halvaes, imcluding

grassland,

meadows, forests, and gardens,
| * REMARK Some tropical species make huge,

strong webs and have been known o catch and ear

burds. The enormous webs of Neplala species are
used as fishing ners in Papua New Guinea.

Length 1/, _1Yiin (0.2-4.6¢m)

Order

ARANEAE Family ypGyRONE

THE WATER SPIDER

There is just one species in this fimily
Nrgyroneta aguatica. Itis aptly named, since n
lives more or less permanently underwarer.
This spider has a distneove, dense pile of
short hairs onies grav abdomen, "The legs are
vellow-brown, and the third and fourth pairs
have extensive tults of longer hars, which
help to trap i The Warer Spider makes a
dome-shaped “diving bell™ out of a sheet of
silk, which e attaches to submerged veger
and fills with air. Bubbles of air are carmed

dton

from the surface using the abdomen and
hindlegs, and the ar s “brushed™ off by the
I(‘L{\ to (1l the bell. The '\l\llit'l stavs mside the
bell with s long legs hanging down below to

SCNSC PUSSINE Pll'\. El|('\ i“.'ll'l\ IT'I('lllIIL' HHILIH

o

fish fry and tadpoles, which are dragged

the bell to be caren.

o LIFE CYCLE After mating has taken
|||.lu'. the (4
then placed in the top of the diving bell.

* OCCURRENCE Europe and parts of Asia.
In cicher slow-flowimg or soll water.

soare wrapped in silk and are

Length 1.5¢m)

sin (0.7

four often forming a square, Males are often smalle

[ No. of species 4.000

spinedide
Jratectians on
alvlomen o

wiaattiedd
etttz
-

cofaring

o ceplraluthoran

VIHCRATHENA GRACHLES, the spiny
orb-weaving spader, s found i North
American deciduous forests. 'The genus
has odd, spiny protrusions on the abdomen.

l Feeding habits 't

I'HDAE l No. of species 1

“hell” of air held in
Plaie i vegetation
& by stk wer

laver of air trapped by
by dares aned fliked
sute bell by fegs o

ARGYRONETA AQUATICA, the Furopean Warer
Spider, even spends the winter inits bell-shaped
tent. be adds exera silk o reinforee the strocoure
andd stays there unnl spring,

Irrellmp: habits *
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l{_]r(lvl ARANE AL Family ¢+ FENTDAL ‘ No. of species 600

WANDERING SPIDER

I'hese spiders are usually eicher gray or brown

frare Sensory

ardfiice . aairs

in general coloration, The rear portion of their

| car ll.ll (& ]I.I'\ o lh'\lll!i nve groove, |IIIIIIi'II 4

lengthwise. Most species are aggressive,
nocturmal hunters, "They search for sumtable
prey on the ground and then return to their
dark lding places at dawn.

o LIFE CYCLE
sac that the female carries under her body,

* OQCCURRENCE Tropical and subtropical
regions, On the ground or on low-growing plants. ey SPECIES are similar in appedrance to

often laid in a silk

* REMARK The bites of some wandering, wolf spiders (see p.233) This drably colored,
spiders can be dangerous to humans, mottled specimen s from Africa.

Ill'l\ﬂ”l v=2in (1.5-5¢m) ll-l'n:lllll,’, habits "

Order ARANEAJ Family IMPLURIDAE 'Nt) of species 250

o palp

dark red-brown
® carapuce

FUNNEL-WEB SPIDERS

\I'l"\'l\ il.|||\ I‘Ill\\ll. ||IL"\‘.' \l‘iill'l‘\ have

1 eves arranged 10 two groups
eir flat webs have

a funnel-shaped rerreat thae leads into

SIX OF ¢ o fatle vim to

and a flar carapace. 'l cardpace
i become paler

CICVICCS 1N ITee SHmps, stones, and rocks,
o fowarid end

* LIFE CYCLE Females produce

" 1[!-|~-~.h.|pl.'|i CEE sacs that they

tog
keep at the bottom of the retrear.
* OCCURRENCE Tropical and
\1I|ii||||,l1('.|| regons ol \1|II|| Amern H N
Africa, Asia, and Auostralia, In vanouns

ATRAX ROBUSTIS,
the Svdney Funnel
web, has a highly

o [lun

patle brown & toxic bite thar may

habitats, on the ground and in tees, ablamen BRI prove fatal
Length v _ | %in (0.6-2.8cm) [ Feeding habits *
Order ARANEAF Family DYSDERIDAL I No. of species 250

DYSDERID SPIDERS targe fangs o

Most of these sprders have six eves, arranged roughly i a

circle. The chelicerae are often large, and the long Lings are
5 » reddish
sharp enough o picree tough coticle. The abdomen may be s

| pinkish grav or patterned. Most are nocturnal and hunt on brick-red o
the ground or make tubular silk nests in cavities in bark or Farapace
o clungiile
gravish
abelomen

wood or among stones, In tube-nesting species, threads
radiating from the nest entrance trip up passing prey,
e LIFE CYCLE Females may wrap their ¢
and the CEEs are always |n‘pr mnside a silk-lined recreat.

| * OCCURRENCE Worldwide. In varied habirats, in natural

| eracks and crevices in bark and wood and among stones,

rs in silk,

DYSDERA CROCATA 15 common
worldwide. Species in this genus
are known as woodhce-canng

| ® REMARK Tubc-nesting species in the genus Segestria spiders as these crustaceans form

| are somenimes placed ina separare family, the larg
|

st part of their dier

Length 1/, Lin (L6 =2.4¢m) Feeding habits "
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31

Length in(1=2em) Feeding habits ‘

Order ARANEAK | Family L RESIDAL [ No. of species |2()

robust head

WH Square
fronf

ERESUS
CINNABERINIL'S
15 found in

ERESID SPIDERS
T'hese robust, qpuire hairy \]mh'l\ have a large carapace
and a square-fronted cephalothorax with cight Furope and
eves, Nales may be brightly colored. Some favors sunny
species make tbular webs i holes in the ground spots on dry,
connected to funnel-shaped webs on the surface sandy heathland
Orhers make a web in shrubs.

o LIFE CYCLE Females keep the cgg
inside the retreat or carry them under their body,
® OCCURRENCE Parts of Africa, Europe, and Asia

In various habitats, in shrabs, and on the ground

v allimnen

Order ARANEAE Family HETEROPOIN DAL [ No. of species 1.000

HUNTSMAN SPIDERS

Most species in this family are drably colored,

with mottled patterns, "T'he carapace is typically
as wide as it s long and, like the abdomen, 1s
flattened in profile. The cight eves are of equal size,
four of them pointng forward from the front edge of
the carapace. The legs can be very spiny and are often
held out to the sides. Hunesman spiders hide under
bark and stones or in vegetanon during » CIght v
the day, or may be seen on tree
trunks, und they hunt for prey at
night. ‘They are able to move
sidewavs with great agilivy

e LIFE CYCLE Courtship can be quite

complex. The female produces a silk egg sac

that she hides under a stone or bark and guards
until the eggs hatch, when she opens the sac
to release the spiderlings.

® ODCCURRENCE Worldwide, especially
in tropical and subtropical regions. In
various habitats, on the ground and on
tree trunks

A HETEROPODA SPECIES are
often |||||H|I1L'l| n crates ot
bananas, T'hev have been
known to bite warchouse

riereed

caraftic e— _

S HETEROPODA VENATORIA
15 a widespread species that is
helpful to humans in tropical
regions as it cars small

scorpions and cockroaches.

Length i1 _2in (1-5cm) Feeding habits "

workers but are not dangerons,
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\ Order ARANEAE

Family | inypHnDa

DWARF SPIDERS

As the common name implies, many of these

spiders are small. The chelicerae are relatively
lar
bristles. Males may have odd projections on the

s with \|I;I1U teeth, and the iL‘_‘_‘_‘\ have strong

carapace, which may carry the eves. Coloration
varies from pale vellow to black and some have
pale patches or banded legs. Many species attach
nonstcky sheet webs to vegetation., Passing
insects are knocked down on o the web, where
the spider bites them from below with its

and drags them under the sheet,

e LIFE CYCLE Females enp the male dunng
mating. They attach epg

chehee

sacs of varous designs

to plants, stones, and other surfaces,
* OCCURRENCE Worldwide, mostly in

|L'T'Ill\i' .

as. Among vegeranon and stones

i vanous habicaes, such as woods, grassland,
scrubland, and swamps. Dwart spiders can travel
vast distances by “ballooning™ on silk threads,

* REMARK Another common name
spider” = comes from the myth tha i a dwarf
spider lands on vou and is twirled around the

“moncey

head three tnmes, pood fortune will resulr.

Length n {0.5cm)

an (0.1-1em), most under

Order A RANEAFE Family | yoosinak

WOL.F SPIDERS

I'hese spiders vary from pale gray to dark

brown with markings such as bands, stripes,
white hairs, and black dots. The “head™ a
15 often narrow, and the front two pairs of legs

have many strong spines. Woll spiders have
four large eves: the rear two face sidewavs and
the two adjacent eves face forward. They also
have four small eyves. These spiders have the

excellent evesight necessary for effective

hunting, and maost scarch for prey along the
ground or among leaf hiter, usually at night,

® LIFE CYCLE Courtship can be complex.
Females of ground-active species carry cgg sacs
around with them, attached o their spinnerets.
Burrowing species keep their e
burrow. When the spiderhings hatch out, the

sacs ina silk

mother may carry them around on her back.

® ODCCURREN( Worldwide, even in the
Arenie, Widespread in varied habitats. Many are
vital predators in fields, ¢
aphids, and some hve in swamps, on plants,
and on the surface of water,

atng pests such as

in (0.4 —=4em)

Length

BS 4,200

aval
aldomen T

fripht red-orange
cephalothorax o

o il
allamen

& firipht red
arange fegs

GONATHM SPECIES are extremely
common and several are widespread
throughout the Northern Hemisphere,
They are found in low vegeration or
shrubs and prefer shady spors.

l Feeding habits 't

TN:}. of species 3.000

distincteve black-and-
. o white bands of hatr

sai attached
» o Sfunnerets

stont ey

PARDOSA AMENTATA 15 common in Europe,

where it prefers open habirars, This species can
be quite variable in appearance
may be cicher brown or gray, for example,

the abdomen

Feeding habits i




SPIDERS = 233

Order ARANEAE Family () INOPIDAE No. of species 250)

( )( INOPIDS SN eves, with a closely ablomen paler than

sparcedd central pair cephalothoray
These spiders are often brightly
colored red, pink, orange, or pale
vellow, The abdomen may have
toughened plates on both dorsal and
lateral surfaces. Most species have six
Cyes, ].',[ullpctl closely lll,L',L‘thL'r. byt
some have only two or four eyes, or
none at all. Thev do not spin webs
but move about in leat liceer after
dark, preving on small insecrs. A few
cat the remains of prev that they find
in the webs of other spiders.
o LIFE CYCLE The female
produces very few eggs, enclosed in
asilk sac mside her davime retreat.

OoNors DOMESTICUS 15 found i European houses. ®

® O -_[ R_[“'-N‘ L “"Irld“ “I‘:> In southerly areas, it can also be found our of doors. \
maostly in forested, tropical regions, It moves in a highly distinetive way, mterspersing short
Some are found in houses., dashes with slow walking.

Length 1. _Lain (1-3mm) [ Feeding habits * ‘g

Order ARANEAE ] Family prorcinak I“"' oFspedles. 350

DADDY-LONG-LEGS SPIDERS

I'he eyes of these spiders are arranged in two groups of three, tremely fome
with another pair in berween. “Typically, the _—Lj\‘ i
carapice is very round. The legs y
much longer than the body, giving a

spindly appearance like that of harvest- tibuae
men (see p.221). Coloration is gray, green, or /
brown, with pale legs. T'he tarsi are very long and

'

flexible. These spiders make tangled, irregular webs . circular | /

and quickly wrap trapped prey in silk betore biting it cephatothoray ¢

® LIFE CYCLE Females produce about 15 tw 20 \ .

epps, which they wrap in a silk bundle and carry in - \ P

their mandibles unnl they hateh. / g\

* OCCURRENCE Worldwide. Many femara & 2 <

tropical species oceur in caves or leaf liteer. ./1' s

In temperate regions, many species live in a K

the dark corners of build ) o
\ elungate gray
N abdomen

prealps em marle)
: PHOLCTS SPECTHES
dark \
“fures " are commaon mhabiants
‘,..-*"". of caves and rock
— crevices, especially in
WANET FegIons.

PHOLCUS PHALANGIOIDES 15 now
very common in buildings all over
the world, but does not like cold
~ & broaen body remperatures,

Length 14 _s4in (0.3-1.4cm) Feeding habits *

“
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Order A RANEAE Family proat RIDAE INIJ. of species 535()

NURSERY-WEB SPIDERS  aldomon ith baad palesripe  brownkes
central and doten sides of with Mack

I'hese large, long-legged spiders are very Jateral stripes o o e pites m

similar to wolt spiders (see p.233), excepr that
their eves are smaller. Ther body colonng
varies from pale grav to dark brown, while the
legs can be brown or white and mav have
vellow bands, Rather than catch prey with
webs, they run on the ground to hunt prey. The
carapace 1s oval, with longitudimal markings,
I'he commaon name refers to the protective
webh spun by the females for her YOoung.
e Lire Cyal
sac i her chehieerae. When the voung are

.I.hl' 1‘L']IIHI{.’ carnes |Il'|' [ 1414

about to hateh our, many females spins a tent

like nursery web around the sac, among

vegetation, She then guards her spiderlings,

DOLOMEDES SPECIES are large, semiaguat
® OCCURRENCE Worldwide. Widespread e AVERS

) spiders thar catch tadpoles and fish fry as well as

in varions habitats on the ground and on the insects. Common across the Northern Hemisphere,

surface of sall water or on aquatie plants. they are able to jump onand off the water’s surface,
Length v _1in (1-2.6cm) I Feeding habits

Order ARANEAI Family Sarricipag l“" ofispeciis 5. (100 ‘

JUMPING SPIDERS

Most jumping spiders, so called because they jump coloratinn e

|
dral ’
at prey, are drab in appearance, although tropical |
species can be brightly colored with vivid markings. [
FFour of the cight eves form a row ar the front of the l
carapace, The niddle two are much larger than the
rest, often resembling old-fashioned car
headhghes, Moscly davoame hunters with
excellent evesight, thev stalk prey o close
range and then jJump o seize them. A silk
safery hine ensures that they do not fall
when stalking on verucal surfaces.
* LIFE CYCLE Females
usually lay
tation, moss, bark, and

silk

cell that they spin. They

amaong

Ve

ALONCS, I1I‘|i11l.' d |.l|

then guard the eges unnl
they hatch,

® OCCURRENCIE
Warldwi
warm regions. Ina variety
of habitars, mclud

& compact body

Tight andd dark
Meanels an lees ®

:, especially in

erassland, heaths, and

gardens. On walls, on the ECOPHREYS SPECIES are usially

found under stones or near the
SCCN N SUNNY spots, ground on low-growing plants,

Some specialize in hunting ants,

ground, i bushes, and often

Length 1/ win (0.2=1.60m) Feeding habits "




N

SPIDIRS = 258

Order ARANEAE F"""" SCYEODIDAFE T 0. ol species |gq
) " ; - +
h ] > ['l"l ] N( 3 HI ,] ] )]..I{ h peile broan cepleluthoran ctvan alelomen with
s _ feps with wearly same seze duek, symmetrical |
I preally eream- or vellow-brown with black Dlerck Panels @ ax allomen ¢ ® s aned speots

markings, and with black-banded legs, the
spitting spider has only six eves, and the first
pair of slender legs are usually longer than the
others, At first glance, the carapace of the

cephalothorax looks almost the same size as

the abdomen, Seen i side view, the carapace

1s charactenstcally domed toward the rear, and

the dome houses large glands that produce o
sticky glue, This spider’s common name
comes from s unique prev-capruring
technique, e does not spin webs, but uses a
rapid, side-to-side movement of the chelicenae
to “spit” two zigzag streams of its glue ar prey
from close range, literally sticking it down.

e LIFE CYCLE T'he female carnes a pale
and knobbly cge sac around underncath her
body until the voung emerge.

® OCCURRENCE Worldwide, exceprin

| Australia and New Zealand. Mostly i warm

| SCYTODES THORACHCA, natve to North America
regions, Under rocks and in |““|‘i!“§-'~_"- and Furope, is o darkly marked spider that s
* REMARK All the species in this family often found mside buildings, The male is shightly

belong to the us Seviodes, simaller than the female.

Length sz, _1in (0.4=1.2¢m) —Il'eenmg habits *

Order A pANEAE ! Family reariinal No. of species | ()

SIN-EYED CRAB SPIDERS

Also known as brown spiders, because

Aoy qutite brod
L aluraition ® el fifice

of their general body color, most species
have a violin=shaped mark on their carapace
and a distinerive longitudinal groove, There
are six eves, arranged in three pairs. Both
the body and legs have distinet hairs.

l.ill";c HL"('L‘[\ ||l\||'\L' |||'l'u|||;l|, \Ii( k\.
sheetlike webs,

e LIFE CYCLE The females produce
hetween 30 and 300 cges per sac and keep
the sacs out of the way, at the rear of the
weh, Some species hve for several vears,

| adding to their webs as they grow,

e ODCCURRENCE Warnm regions of North
and South America, and also i Forope and
Africa. Inoa wide vanery of habitaes, including
woods, scrubland, citrus groves, gardens, and
houses. In shady locations among rocks and
hark, and sometimes i human dwellings.

: iy 4 e LONOSCELES RUFESCENS, a fiddle-back |
* REMARK T'he bite of six-eyed crab

spider, may bite humans and produce unpleasant

spiders can be extremely dangerous, causing lesions that are slow to heal, s common in
tissue degeneration., Europe and has been introduced to Ausorali.
Length Feeding habits *
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‘“"“" ARANEAL |f"“"“' THERAPHOSIDAL No. of species gy

TARANTULAS
Some larger tarantulas are also called bird-cating spiders,

These large, hairy spiders are usually pale brown to black, with
markings in shades of pink, red, brown, or black. The fangs bite
verncally, not hortzontally. "They have cight small eves,
together at the front of the ca

grouped
vace, Mose tarantulas hune on the
ground by night for arthropods and small vertebrates such as

frogs and mice. "They use their large chelicerae o
crush their prey, pour digestive juices over the
body, and then suck up the resulting liguid.

* LIFE CYCLE Some species live in trees,

W hl'l('.i‘\ (”]Il'[\ II\.IL{' burrows mn ll'l(' ‘|||||d. 1'.('|II.1II.'\

lay a batch of cges in the burrow, An epg sac can be

the size of a golf ball and contain 1,000 ¢gps,
I'he spiderlings stav in the burrow until
their first molt, after which they disperse o
1.i”l| [Hilll .|.||d (L] !II;'I\(' []Ii.'” own ]llll[ll\\'\

* OCCURRENCE Worldwide,

especially in South America. In

subtropical and tropica

reed hars
an tfiae

m lll"\l'll\\ Iril’l'\l\_ J‘Id a varery

of open habicats,

* REMARK Many t

1030 years and some are kept as pets
soatis widely

assumed that their bites are fatal, Some

have potent venom but many do

intulas live for

Iit'l'illl"\i' Meny are so |.|

not, relying on size to subdue
preyv. Nany of the most
POISONOUS Species are

relatively small

letre
chelicerie o

frest walbing leg /

second walling ley e

third walling lep »

we aned brown e
v mardinges

fonrth walling leg »

Length 1Yi—4%in (3=12cm) Feeding habits *

—e pedipaips

Plack trianele
fronut af
cardpace

very
Ry
farst

Mlack,
hairy femora

rofust, harey Pody

ABRACHYPELMA EMILIA,
the Mexican Red-legged
Farantula, is a large,
pround-dwelling species.

dark-vdged pale
stripe o
af aldomen

o oenlry

® SRRl

POECIHLOTHERIA REGALIS,
from Sn La
world’s larg

1, 15 the
st tree-dwellin
spider. Lt eats various insects,

mcluding roosting moths,
and small repriles
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No. of species » i)

Order A RANE AL Family “I'pir1DIDAL

COMB-FOOTED SPIDERS

| \so called cobweb spiders, these species are brown

to black, often with markings and stour brstles on thenr all-blaeik

st

hindlegs. T'he abdomen is very rounded. Most species fenaals

are active at mght, and some hunt for prev on the ground.

I'hey make irregnlar webs in foliage, cracks,

crevices, and debns, or under buildings.,
o LIFE CYCLE Females produce about -

200250 eppes, attached o the web in a sad

Afrer therr first molt, the sprderhings make
their own webs

e (CCHRRENCE Worldwide, In vegetanon, nnder
stones, i leat hieeer, and inand around buildings.,

* REMARK The infamons widow spiders Gneluding the
notorious female American Black Widow Spidern) and the

\ustralian Red-back Spader belong o this family, These

FATRODECTES MACTANS, the

I Crimsomn II'I.I[]\”I'.'_\ on VEeNmous Hl.ll |‘ Widow I'\|\kl|&'].

pea-sized black spiders have br

the underside of the abdomen. Their serong venom can is found in many opical and
kill, bt a fast-acting antvenin can be given by injection, subtropical countnes,
Length 14 _“Ain (0.2=1.5¢m), most under Yin (1em) ‘ ReRCIE INcOlG "'
|l'}||1i-r ARANEAL Family “I'riostistboak l No. of species > 5()()

- CRAB SPIDERS

'hese spiders

¢ named after their scurthng,

stdewavs movements and squat shape, although

some are clon te. The e apace s almaost cirenlar,

and the short, often blunt-ended abdomen s
frequently patterned. "The firse two pairs of legs,
used to seize insect prey, are larger and spinier
than the other two pairs. Nany species are pink,
vellow, or white o march the
flowers on which they rest.
o LIFE CYCLE
FFemales keep their
cees ina tlar sac,
attached o plants,
which they guard.

& (OCCURRENCE
Worldwide, Mainly in

|I|L‘\il‘U\\ 5 .III|1 E‘.I]lll'll'\,

& [front fuo
paairs of legs

WHSUMENA VATIA 15 common
throughout Europe and North Amenca
I'he females are often found sittimg on

especially on flowers

it also on plants
and tree bark.

white or vellow Rowers and can change
rasindeed &

cedbid Pty

fram one color to the other to blend i,

FIRELLES ORLONGUS hes along
erass blades with s head poinnn
pitle fegs o< downward and seizes passing insecrs.

fegs qutle

0 It is widespread i damp meadows
A throughout Europe

Length /. _Siin (0.4 =1.4cm) Feeding habits *
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MYRIAPODS

PAUROPODS

HERE ARE 5 families and 500
species in the order Pauropoda.
These small, soft-bodied mvriapods
are typically pale in color and have
no cves. The head carries a pair
of branched antennac and  weakly
developed mouthpares, Located behind

the head s a trunk, usually made up of

between 9 and 11 segments. Hairs
protrude from the upper surface of the

head and trunk. "T'he dorsal surfaces of
the trunk segments (tergites) are fused
together in pairs. Adule pauropods
normally have 9 to 11 pairs of legs.

Pauropods live in soil or leal liteer,
where they are scavengers and  eat
fungal threads. A few species may be
predacious. Reproduction begins with
the male depositing a spermatophore
that is picked up by the female.

Order payigorona

Family parROPODIDAE

MNo. of species 450

PAUROPODS

T'hese small my rapods have very pale,
slender bodies and relanvely long legs, "The
upper surlace of the head and trunk carry long,
pale, slender hairs, which have a sensory
funcoion, The antennae have four segments,
and the last segment s divided into two
branches. Despire their small size, pauropods
can move quite quickly through soil crevices.,
o LIFE CYCLE Inmost species, the females
deposit their egps, cither singly or i small
batches, i the soil or among rotting plant
nutter. The complere life evele, from egg to
adulthood, takes about three or four months,

® OCCURRENCE Waorldwide. In various
habitats, especially woodland, in soil, leal
lieer, and rotting logs, in damp, draft-free
places. Some species are very widespread.

* REMARK This family contains most of the
known species of panropod.

Daedy segment behind

heaad has no legs o

lang, slender, sideways
pointing hairs L]

ok

f' 1%
7-7q

oy IO
| -

wine wf the
abdominal sevments

hewed » ¢ hear a pair of legs

ALLOPATROIMS DANICES b5 found
throughout the Northern Hemisphere.
It has long, fine body hairs that are not
visible onthis shide-mounted specimen.

liast segmient of
o antennie branched

/
f

| PAUROPUS SPECIES miay
resemble very small, grublike
centpedes (see pp 24041 in
peneral appearance, They can
O] be very abundant in forest
\ humus and leaf hieeer,

.
\

Length 1 in (0.5-2mm)

 S—

] I'-ee.l-Jlng habits [5 g




1

230

SYMPHIYLANS o 2

SYMPHYLANS

| RELATIVELY SMALL GROUPE, the

| order Symphyla contains just 2
families and 175 species. These small,
soft-bodicd myriapods are usuallv white
or pale brown or grav. "I'he head bears a
pair of long and threadlike antennae and
three pairs of mouthpares. "There are no
eves. Behind the head is a rrunk, made
up of 14 segments. In adules, the firse 12
scegments typically have a pair of six
scemented legs. "The last runk segment
has a pair of short spinnerets, similar in
appearance to the cerel found in inscets,
but whose function is to produce fine
silk. Unlike  pauropods  (sce p.238),
symphylans have tunk scgments with

| Order Symehvea

SCUTIGERELLIDS

| I'hese are short and stour svmphvlans with
tough tergites, They are ovpacally pale gray
straw-colored, or white, Scungerelhds are
highly fexible and are also able o run very
rapidly, twisting and turmimg their way through
tiny crevices to escape predators
o LIKE CYCLE T'he females use
their mouths to pick up the stalked
\;!l'||1|.l1tl|‘|||-ll' ||L'|\||\IH'I| on the
ground by the males, keeping the
sperm i spectl pouches m ther
mouth, The females also use thenr

II!"II||I|!.II|‘- to remove cees from

therr genital openimg and then smear

the cepes with sperm and stuck them

ey i pf.ml Or position them i a
creviee in the soill. A cluster of about

M) eppes may be Ead ar one time,

When thev harch our, the hirse-stage
voung have six pairs of legs, They
wain additional body segments and
legs with each successive maolt, Some
spectes of symphvlan can hive Tor
three or four vears

o OCCURRENCE Worldwide. In
varied habicars, i soil and Teal hiceer
* REMARK Many species are root
feeders and can cause losses in

\\'\'\”lll!‘_ and tuber « rops

Length

fan (3=8mm)

| Family SCUTIGERELLIDAL

SCUTIGERELIA IMMACEEATA 15 common |y +]
fonnd i gardens and so s populardy Known A
as the Garden Svmphylan, Like several other

tereites that are not fused wogether in
pairs. Some ol the tergites are
doubled o most x]u‘x'ic\. T'his |IiU.lIL'[
number  of  unfused rIves
svimphvlans a grear deal of fexibiliey.
Svmphvlans live in soil or in leaf liceer,

also

l("lﬂ.ilL'\

often 1 vast numbers, where they feed
on plant material. Ferulizavon s indirect,
with the female of the species picking up
a spermatophore thae has been deposited
by the male. Tt is not whether
symphylans are related
to centipedes (see pp.240—1) or to
pauropods (sce p.238) and millipedes
(sce pp.242-43); they have characteristies
that are suggestive of both groups,

clear
more  closely

No. of species

100} I

svimphylan species, it may become a minor
pestan greenhonses

Feeding habits




r

240 = NIYRIAPOIDS

HE 4 ORDERS, 22 FAMILIES, and

3.000 species in the elass Chilopoda

the centipedes — are predacious and
hunt mostly at night. "They use poison
claws to Kill prev, which in some cases is
as large as mice. Centipedes are long and
usually - flat, with a head that bears
mouthparts and segmented antennae.
T'he trunk has at least 16 scgments, most
of which carry a pair of legs, the last being

Order GropHILIDA Family ¢;iopmn

GEOPHILIDS

| "T'he body of these straw-colored to brown

| centipedes is long, slender, and made up of
at least 35 seegments, The legs are short,

e LIFE CYCLE Females tvpically lay egps
in soil, but some lay eges under bark and use
thewr poson claws o positon and turn them,

The vo

1 have most of their legs before they b

and debns,

torming burrows i soil, leal licer

Length v\ _2in (1-5¢m)

Order | 1 rHORBIDA Family 1y riomn

LLITHOBIIDS

\Itl\l lichobids are red-brown, but some are b

.1 Sllll]l' \Pl'l'il'\ h-|‘ C CVCs consistng ol u
e LINE singly,
apart and push them o the soil, Newly hatche

pairs of legs and gain a leg-bearing trunk segn

| * OCCURRENCE Worldwide, especially

CYCLE Females lav round ¢

habitats, i cracks and crev
® antensae one-third body length = LITHOb
IS5 COmimu
o ihestnnt-brown coloration

last pair of legs longer fressins

than other peairs ¢

15 four
bark 1
North

CENT

* OCCURRENCE Worldwide. In most habitacs,

* REMARK Their name means “carth-loving,”

tough, flat body has 15 pairs of legs, the last two pairs being the

ol the Northern Hemisphere, In most

of deciduous woods. Tt climbs

SULITHORIUS FORFICATES

IPEDES

the longest. Usually vellow or brown, the
body mav be green- or red-tinged and is
covered with fine sensory hairs,
Courtship is common. Males drop
sperm on the ground that the female
pil']x’\ L. l'l;'\'_'\.*- are laid \i!lg]_\ or brooded
underground i batches. Common in a
range of habitats, many centipedes are
found in temperate regions but most are
native to subtropical and tropical arcas.

No. of species )

1AL

irvaditle »
Dy

hart fees
wch.

masses underground, colling their bodies
around them., There are up to 181 pairs

of le

rs, depending on the species.

i

sding habits *

1Al ‘ No. of species 1.500

poison olaues o™\

broed head »
roups of

acelli on each
seele of head o

1zhtly colored. "T'he

p o 34 ocelli.

dark browen travnd
SEEICIES, often
with purple tinge «

one or [\\l'('.l\\

I voung have seven
nent at ecach molr,

m Il'llll!\".ill' I!.IIT\

ICCS.

S VARIEGATES
m among the hiteer

carch of food. ® ik

central finme

o alternate
light and
dark bands

on rear fegs

wh under stones and
hroughout the
e Hemisphere

== ] _Ff,-r.'dmp_ habits "




CENTIPEDIES = 241

Order eOLOPENDRIDA Family Ge01LOPENDRIDAFE L"‘“- of species ()

SCOLOPENDRIDS uiiin ghonit &

contein poserful
T'hese robust centipedes are typically brightly colored CeR
and mav be vellow, red, orange, or green, often with
dark stripes or bands. "They have 21 or 23 pairs of legs
and usually four ocelli on either side of the head.
e LIFE CYCLE Females mav burrow under soil,
leafl litter, rocks, or tree bark to lay their ¢
»have all their legs before they hatch
* OCCURRENCE Worldwide, especially in

subtropical and rropical regions, Inosoil, leal

5. The

ANCOLOPENDRA
SPECIES use their
hodies to dig chambers
in soil, where they may

heeer, or eracks and crevices. Some « limh
shrubs and trees.,

® REMARK At 12in (30cm) lon
Seolopendra prgantea, from South
America, i1s the world’s largest

rest for several days,

centipede. Bites from

members of this genus,
espectally smaller
\I‘('l'll‘\, CUan Cause

reat pain,

fever, and

Virnaring,

Semends of fen

alie

MY

SCOLOPENDRA CINGUEATA 15 common in
Mediterranean countries, under stones and preces

» hindiegs have spinelids of rotting wood. Tes asually brown in color, but it
teeth, wsed in defence can have a green nnge.
Length 114-12in (3-30cm) ’ Feeding habits *

Order Gy FIGERIDA Family SCUTIGERIDAE I No. of species 150

S( UTIGERIDS midddle legs fonger

reight body o o than front legs

I hese fairly short centipedes are brown with
paler markings. They have 15 pairs of very long

legs, Those ar the rear are much longer than
those at the front The body s kepr straght by
rigid, overlapping “plates™ trergites). he round
head bears Targe compound eyes.

o LIFE CYCLE Females lay one ¢

tme — on the ground, in crevices, and

nnong

debrs = and show no brooding behavior, Newly

ched voung have seven pairs of legs and gaimn
aleg-bearing trunk segment ac each molr,
e OCCURRENCE Worldwide, but muainly in

warm regtons, In vanons habitaes, including

buildings and caves. insectivores. A few species are commonly
* REMARK Sewrivera coleoptrata, the House found mside buldings all vear round and
( t'nll]u‘dt', can run at 16in (40em) per second. alson the open durnng summer

2in (1-5¢m)

Length 1. Feeding habits *




242 « NIYRIAPOIDS

FIHIN CTHE CLASS  DIPLOPODA,

there are 13 orders, 115 familics,
and 10,000 species. The majority of
millipedes are dull in color and are slow-
moving, with tough, cvlindrical bodies,
strong mandibles, and seven-segmented
antennae. The first four trunk segments
have no legs: the other segments bear two
pairs of legs. Although the common name
implies that they have 1,000 Tegs, most

T GLOMERIDA

[nm amily CLOMERID

| PILL MILLIPEDES

I'he trunk ol this mullipede 15 made up ol
13 segments. The shape of the dorsal plates
covenng cach of these segments allows it o
roll up into a tghe ball with ies head ticked
. The small species are drably colored, but
large species can be bnghtly marked. Adules
have 15 pairs of legs

® LIFE CYCLE As with all millipedes, the
temales evpically Tay their egges in neses thar
they have made in the sol

e (M ICURRENCE Widespread throughour

both warm and cool temperate regions of

el

the Northern Hemisphere, In soil and caves.,

Length 1/ _Viin (0.2-2¢m)

order Jurina Family oAk

CYLINDER MILLIPEDES

As their common name implies, these
millipedes have very rounded bodies,
I'hey are usually dull in color, although
a tew species may have either red or
pale cream or brown spots

e LIFE CYCLE Like all
milhipedes, the females of this

stiff, rounded
Daely segments

|..|II'II|\ |\|Iil'.|]|\ I.I\ ||Il'|| ¢ an

nests i sorl There are usually

seven nymphal stages.

® OCCURRENCE Mainly i the
Northern Hemisphere, especially Europe
and Asta. Inoa vanery of habitars, in soil
and leal heeer and underneath stones and
rotting wood. Some species may be found
i caves and at high alooades.,

Length 5/ _3V4in (0.8—8cm)

MILLIPEDES

distinctive o
Dsedy

SEIRen! fust

brwated Doy &

have far fewer and none has more than
750. Males twist their bodies around the
females to transfer sperm. A female lays
her eggs inside soil nests, and most young
hatch out with six legs, gaining legs and
body segments as they mole.

Most millipedes live in soil, leaf liteer,
or debris, cating mainly rotting organic
matter or fungi. To protect themselves,
they roll up or produce toxic chemicals,

A K No. of species 2

el head

GLOMERIS MARGINATA can casily
be contused with pill woodhee (see

p.212) when complerely rolled up,
although e has a shiner body

Feeding h;]hl'ﬁ ?‘I g

[ No. of species 45

® head
tucked 1n

JULUS SPECIES are typical of millipedes
in using therr strong, sofl, body segments
and many legs to push themselves
through sorl and leat liceer

Feeding habits |}"'-' ‘g
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Order pOLYDESMIDA [[Famity ey ypessioar No. of species 2

o gt L3 h LY » - hT &
FILAT-BACKED MILLIPEDES
Also known as plated millipedes, members of this
Famuily are less rounded than other milhpedes.
'hey have no eves and are generally dull-colored,
with CXpansions on the topy part ol therr body

segments that project horzontally. Tnomost

species, many of the body segments

contain glands thar can |||u\|lu (G CRRNT
o shny, patted
SH i

chemicals o deter predators.,
e LIFE CYCLE Like other

millipedes, the females lay ¢

s I
nests made i soil. Young stages
hive in the sol, whereas older
stages and adules forage for

food on the surface

® OCCURRENCIE Northern
Hemisphere, In woodland

leal hrter, Some species are

tound in caves

* REMARK Some Californian

species in the genus Maotyxea are ;
N

Wite or vellow

luminescent. There are other

M

species of Mat-backed Illlllllli.'lll‘ it some spctes

that can hive under warter,

POLypESMUS SPECIHES may be
mistaken for cennpedes because

lateral »

of their lar shape. However,
FXPension o

Brrnth members of this genus can casily be
ey segmen! o

T distinguished by their paired legs

\ obvious in the right-hand specimen

Feeding habits

Length 3/ 1'in (0.5-3

’.i.!y_.

T ) ——
Order SprrROS TREMTTDA J|“'”"" SPIROS TREPTIDAE l"'"-"’ species gy

SPIROSTREPTIDS i o g il
Some of these millipedes are
brightly colored, although
muost are dull, The body

wnts are typically smooth,

SCE

but they may be piceed

o LIFE CYCLE Eges are
L in sonl nests.

* OCCURRENCE Mosthy
Southern Hemisphere, in
subtropical and tropical regions.
In foreses bue also in semiand
arcas, Some are found i trees.
* REMARK This family NPIROSTREPTUS SPECIES are mant, brightly el fail &
contins the world’s Largest colored tropcal mallipedes. The brght

milhipede, the Afncan species coloration warns predators thar they can seerere
Giraphidostreptus ¢

toxie chenueals from therr body sepments.

v

[ Length 1, 1lin (1.2=28¢m) Feeding habits

1
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Many of the terms described here
are illustrated in the introduction
(see pp.bo—5) Words in bold type
are defined elsewhere in the glossary,

* ABDOMEN
The rearm
segments of a tyy
head and thorax
main segments.
* AMETAROLOUS

Developing without obvious
metamorphosis,

® ANTENNA (pl ANTENNAL)
One of a pair of mobile appendages

three main
linseet. The
are the other two

of

on the heads of insects and certain
other invertebrates; they respond

o raste and touch,

* ARACHNID

An arthropod with a body that is
divided into two main parts (the
cephalothorax and abdomen), and
has chelicerae, four pairs of walking
legs, pedipalps, and simple eyes,

* ARTHROPOD

A member of the phylum
Arthropoda. Arthropods have
segmented bodies with jointed
limbs and a tough exoskelets
* CARAPACE
The wughened protective dorsal
plate covering the cephalothorax of
some arthropods,

® (CASTE
A physically or behaviorally
spectlized group within an

insect colony.

* CEPHALOTHORAN

The body section in arachnids and
erustaceans made up of the fused
head and thorax.,

® CERCUS (pl ClRCH)

One of a pair of “ils” extending
from the end of the abdomen in
some inseets, often with a sensory

® CHELICERA (pl CHELICERAE)
The first of six pairs of appendages
on the eephalothorax in arachnids,
Chelicerae are pincer- or fanglike and
ndling prey.

The pupa :II a buteerfly,

® COCOooN

A protective case made by the fully
grown larva of many inseets just
before pupation. It is composed
partly or complerely of silk.

* COMPLETE METAMORPHOSIS
Nee Metamorph

GILOSSARY

t(.(nllml ND EYE

ets (called omman
found in many insccrs.

* CREMASTER

The hooked appendage on the rear
end of a chrysalis.

® CRUSTACEAN

An arthropod with jaws and gills.
Crustaceans are typically marine;
the main terreserial examples are
species of woodlice (see p.212).

* CUCKROO

An insect thar uses the food stored
by another to rear its own young,

® CUTICLE

See Exoskeleton,

® DORSAL

Relating to the upper su
“hack,” of a structure or organism.
See alio Ventral,

® DORSO-VENTRALLY
FLATTENED

IFlattened from top to botom
(rather than side o side).

* DroNE

A male honevbee, whose sole
crion is to mate with the queen,
OSYSTEM

A web or linked network of
relationships and interact
between | things and their
environment,

* ECTOPARASITE

A parasite that lives on the ouside
of its host, feeding on e without
killing it. Notable examples include
lice (see p.83) and fleas (see p.135)
* ECTOPARASITOID

d that lives on the

de of a host, feeding on it

and Killing it in the process,

* LIYTRON (pl ELYTRA)

The rigid forewing of a beetle,
which protects the hindwing,

* ENDOPARASITE

A parasite that lives on the inside
host, feeding on the host but
necessarily killing i,

* ENDOPARASITONDY

A parasitoid that lives on the

nside of a host, feeding on it and
killing it in the process,

* EXOSKELETON

The protective or supporting,
structure (cuticle) covering the
hody of an arthropod.

* EYESPoT

An eyelike marking, as on the wings
of certain buttertlies and mantids,

ons

® FEMUR (L FEMORA)

The third segment of the leg (away
from the body), situated just above
the tibin. T'he femur is often the
st segment of the leg.
LIRCULA

The forked, abdominal jumping
or of springrails (see p.207).

Ll

An abmormal ourgroweh on vanouns
pares of a plant, caused by an insect
or other organism (cthe gall-former).
Aphids (see p.99) and gall wasps
(see p.196) are some of the major
gall-forming inscers.

LACINE

The respiratory organ in many
aquanic animals, including some
msect nymphs,

* Grun

T'he short, legless larva of certan
insects, especially beetles.

e HALTERE

One of a pair of small, club-shaped
organs that help two-winged Nies
(see p.136) to maintin balance
while fying. Halteres have evolved
from what were once hindwings,

o HarLopieLomy (adj.
HAPLOID)

A fertilization process in some
insects, in which fernlized egps
produce females and unfertilized
eges produce males,

* HEMIMETAROLOUS

Having incomplete
metamorphosis,

* Hixaron

An arthropod wich six legs,

* HOLOMETABOLOUS

Having complete metamorphosis,
* HONEYDEW

T'he carbohydrate-rich liguid
excrement of sap-feeding species
such as aphids (see p.99).

* Hosr

An organmism that is attacked by a
parasite or parasitoid,

* HYPERPARASITOID

A purunilnitl that uses another

g MO i\
See Metamorphosis,
e INSECT
An urthmpod and hexapod,
wed body thar
is divided into three segments, Most
insects also have antennac and one or
two pairs of wings,
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* INSTAR
The stage in
between any two molts, T
stage is the final instar.

o LARVA (pl LARVAL)
The immature stage of an insect
that undergoes complete meta-
morphosis,

® LEAF-LITTER

I'he laver of fallen leaves that is
home o many arthropods,

* LEAF-MINER

A larva that burrows inside leaves,
often leaving distinctively shaped
tunnels, known as mines.

e MANDIRLL
The jaws of an insect. They may be
toothed and used for bit
may be modified for piercing, as in
maosquitoes (see p138),

* METAMORIPHOSIS

The rransformarion in a series of
stages from an immature insect into
an adule. In many inseets, these
stages form a complete meta-
muorphosis, where the voung look
very different to the adults

nseet’s life eyele
wdule

or they

as in
beetles (see p.10%9) or moths and
butterflies (see p 158) In complere
metamorphosis, the immature

s are called larvae. The
scientific name for complere
metamorphosis s holomeraboly.

In other inscets, there is
incumplcl{: mulunmr'plm. is,
where the young look like smaller
f the adules = for example
in mavflies (see pA8) and bugs
(see p.H5) The voung of insects
that develop by incomplete
metamorphosis are called nymphs.
T'he scientific name for incomplere
morphosis is hemimeraboly,

e Mowr

T shed the outer cover
body (the exoskeleton).

* NAIAD

The aquatic nymph of certain
msects, especilly dragonflies.
* NymirH

The wure stages of those
inseets that develop by incomplere
| metamorphosis

LUS (plood

Versum

of the

A1)
A simple, light-receprive organ on
the head of many inseets. Three

ocelli are often arranged in a
triangular formation on the wp of
the head. Also called a simple eye,
* OVIPOSITOR

The egg-laving rube of many
female insects. [t may be hidden or
highly conspicuous.

* Palps
A pair of fingerlike sensory organs
that arise from the mouthparts of
arthropods.

& PARASITE (adj. PARASITIC)

A species that lives off the body or
tissues of another species - the host
~ without causing the host's death,
Nee alio Eetoparasite and
Endoparasite.

* PARASITOID

A species that lives off the body or
tissues of another species - the host
— and causes the host's death, See alio
doparasitond,
oid.
SIS (ad).

)
Reproduction withour fertilization.
* PEpieanes

The second of six pairs of
appendages on the cephalothorax
of some arachnids, They may be
used by males to

in some groups they
uscd for Killing and handling prey.

* PHEROMONE

A chemical produced by animals in
order to affect the behavior of other
animals — for example, o attract a
mate or deter predators,

* PREDATOR (adj. PREDACIOUS)
An animal thae e
* PROBOSCIS
The elongate mouthparts of certain
msects, adapred for sucking food.

* ProLEG

A short, fleshy leg on a larval
insect - for example, one of the
short legs on a caterpillar’s
abdomen.

* PRrRONOTUM

The dorsal covering over the first
sepment of the thorax.,

* PROTHORAX

The first of three segments forming
an insect's thorax., The other two

segments are the mesothorax and
the metathorax,

* PIEROSTIGMA

A toughened, often darkened, arca
on the front margins of the wings of
many insects, notably dragontlics
(see p51) Also called a stigma,

L SRIEEN

The stage during which the tissues
are rearranged to form

body in insects that dev
complere metamorphosis, A pupa
does not feed and s usuoally
immaobile.

* RosTruM

The slender, sucking mouthpares of
bngs (see p.83) or the elongate part
of the head of weevils (see p117) or
scorpionflies (see p.133),

® SIMIPLE EYE

See Ocellus,

* SOLITARY

NOUOCCUTTINg 1N Breganions or

soctal groups.

® SPERMATOPHORE

A structure or “packer” produce
ne arthropods o conta
transfer sperm to the female.
* SPINNERET -

A moveable, conical structure ar the
end of a spider’s abdomen, through
which silk is extruded. There are

by s

typically three pairs of spinnerets.
® SPIRACLE
The bre  holes of insects,

leading to the internal respiratory

System.,

® STERNUM

The ventral surface of an arthropod
body segment ~ for example, the
“hreastplate™ ol a scorpion.

® STIGMA

See Plerostigma,

® STING

The modified ovipositor of sume
insects in the order Hymenoprera
(see p 1 78), used for defense.

& TArsUS (pl TARSI)
The “foor” (or lase leg se
of an inseet, which is mad
variable number of segments called
[Arsomeres,

e TrLsoN

The “tatl”™ or final segment of

the abdomen of some arachnids
and ery
* THorax

The middle segme
sepments that make up an inseet’s
body (the other two being the head
and the abdomen). The wings and
legs are attached o the thorax.

o Tisia (pl TisiAr)

The leg sepment that is located
berween the femur and the tarsus.
* VENTRAL

Relanng o the underside or lower
¢ of a structure or organism,
FIGEALL

Having art
and reduced size and il
during the evolution of the species,
* WALKING LEGS

Legs used for walking as opposed
to other purposes, such as kil
and har prey or transferr
Lo mate,

nt)

up of a

of the three

d a simple structure
1




r—

246 ¢ INDIEX

A

Acantholvda postrcalis 204
Acanthosomandae 85
acanthosomatd buogs

H5
Acan
Acanidae 223

acands 223

Acarrus sire 223
Neerains rectidens 126
Acherontia atropos 171
Acnididae 64
Acrocendae 141
Actras luna 169
Admiral, Red 174
Adscater statrees 172
Aedles cantans 138
Aedlothrips tenateornes 101
Acolothripdae 101
Aeolothrips species 101
Aeshnidae 53
African Desen

Locust 64
Agaonmidae 194
Ape

Agelenapisis species 228
Agestrata luzonica 114
Agromyzdac 141
Agrotis ipstlon 165
Agulla species 14
Ndbsina oberthurs 170
alderilies 103
Aleyrodidae 99
Allodahia species 70
Alopauropus danicus
238
Alydidae 86
Alvelus caliaratus 86
Amblvomma amertcanum
224
Amblypym 220
Ameegills acriensis 179
Amegille combers 179
Amients baroni 162
Amencan Black Widow
Spider 237

nencan Cockroach 75

Amencan Lupin Aphid 99
Amencan Moon Moth 169
Amencan Wood Roach 76
ametabolous insccts,
defined 25

Ammoteechella stimpsons 217
Ammotrechidae 217

wds 217

Ampalex species 192
Awnaagrus apabelis 200
Anaphe panda 166
Anates ovellata 116
Ancheetle mecnleata 67
Anelrenat cimeria 178
Andrena fulea 178
Andremidac 175
Andricus quercasradicss 196
Andricus species 190
Aneveina thoractica 150
Anigammiatia cetherea 9
angel inseers 80
Anisomorpha buprestondes
067
Anobiidae 109
Awobium pusctatam 109
Anthiat species 112
Anthea thoracrca 112
Anthochars cardamines 177
Anthocoridac 86
Anthocorss species Bb
Anthonsyia tmbrda 141
anthomyud flies 141
Anthomyidae 141
Anthophoridae 179
Anthrenus museorsm 118
Anthribidae 110
Anthrophora alni 95
arthropods, defined 10

arthropods, wWentification
A
Antianthe expansa 98

wons 107

A
Fire 184
Gireen Tree 184
Weaver 184
Wood 185
ants 31, 184
al-cutter 184
velvet 187

Awerrele maritima 208

Aphidac 99

Aphid, Amencan
Lupin 99

aphids, common 49

Aphrophondae 95

Apidae 180

Apis mellefera 180

Apas species 18

arachmds, defined 16

Aracknocampa 139

Aradidac 87

Avraelus atervimus 87

Aradus betaleae 87

Arancidae 229

Archacognatha 46
Arched Hook-tip 160

Aevhebracon serodier 195
Avvtia capa 158

Arctindae 158
Argasidae 223

Argas persicus 223

Arpe ctlraris 203

Argent and Sable Moth
161

Arge pagana 203

Argidae 203

argids 203

Argyroneta aquatica 229

Argyronetidae 229

Arvefins bifescratus 122

Armadillidudae 212

Armadildium albuwm 212

Ascalaphidae 105

Asalidae 142

assassin bugs 93

atlas moths 168

Atrax Robustus 230

Atta species 184

Attacus species 168

Attacus atlas 169

Atta laevigata 185

Awlacocyclus parrys 126

Awlacocvelus species 126

Australian Red-back
Spider 257

B

HBack-swimmer, Common
91

back-swimmers 91

Bactidae 48

Raetis riodant 48

Ragnest, Banded 166

Balsana subfascrata 95

Banded Bagnest 166

banded thrips 101

bark bugs 87

barklice 82

bat fMies 149

Rathyaulax species 195
Ratrisodes delaporti 127
Beautiful Demoiselle 51
Beauty, Camberwell 174
bed bugs 88

bee fMies 142

Bee, Tawny Mining 178

l’t“'\
carpenter 1749
cuckoo 179
diggrer 179
leat-cutter 186
neison 156
miming 178
plasterer 183
sweat 186
vellow-faced 183
Beerle
Colorado 115
Deathwatch 109
Furniture 100
Diving 118
slver Water 121
Larder 118
Minotar 120
Museum 118
Pie Iish 131
Violin 112
Yellow Mealworm 131
beetle Mes 144
beetles 109
bess 126

bewsy 126
blister 124
br
burying 130
cardinal 127
arrion 130
cellar 131

‘h-bonng 110

checkered 116
churchyard 131
click 119
darkling 131
dor 120
dung 128

h-bormg dung 120

fire-colored 127
grant fungus 119
giant hercules
ground 112
hiseer 121

jewel 111
jeweled frog 115
lady 116

larder 118

leaf 115
longhorn 113
tallic wood-boring 111

minute scavenger 122
mold 122

ol 124




beetles (contd)
patent-leather 126
pleasing fungus 119
pollen 125

predacious diving 118

pseclaphid 127
pyrochrond 127
rove 150

sap 125
sexton 130
skin 11
s 117
solder 111
123

tmber 113

tumbling fower 125
water scavenper 121
wedge-shaped 127
v J20)
behavior, arthropod
wlae 87

Bemisea tabis 99

wharl

Belosto

bess beetles 126
Bethylidae 182

bethyvlids 152
Bethylus species 182

betsy beetles 126

Biber maees 130
Bibiomidue 136

iddies 54

bird-canng spuders 236

bird lice 83
Birdwing
Cairn's 176
Priam's 176
biting midy
I
Bittacus australis 133
Blabendac 74
black Mies 140
hlack scavenger fMies 15
Black Widow Spader 237
Blaps mucronata 131
Blastaphaga psenes 199
Rlatta orentalis 75

whae 133

B lartella cermanica 70

Blattelhidae 76

Blattellids 76

Blattdac 75

Blattodea 74

Blepharates splenelidlissimus
142

blind springruls 208

blister beetles 124

blow flies 143

Bluchottles 143

Blue, Ci

blues 173

wn 173

boatmen, water 88

Body Louse 83
Bog Bush Cricker 63
Baollworm, Old Warld 165
Bembus fucorwm 151
Bombus montwola 151
Bombus terresters 18]
Bombyeidae 159
Bombylidae 142
Yombvlins discolor 142
Rombyx mors 159
bookhee, iposcehd 82
Boreidae 134
Borer
Giiant Sugar-cane 159
Peach Tree 170
Boreus brumalis 134
Bostrichidae 110
Yostrachus capucinus 110
bot Mies 149
Bothriurida

Bothriurids 2
Brachyeerus fascrenlars 117
Srackypelma emilia 250
Brachvirupes species 61
Bracomdae 195

braconid wasps 195
Brahumaea wallichn 159

B

brahmacid moths 159

adae 159

branch-bonng beetles 110
Brazilian Skipper 162
Rrenthus species 110
Brentidae 110
bnistlerals 46

pumping 46

broad-headed |
broad-winged damselthics
51
Brown Harstreak Burertly
173
Brown, Meadow 175
brown spiders 235
Brown Stoneflies 57
HBrown-tml Moth 164
Bufl-tailed Bumblebee 151
Bufl-tip 166
B
Ciitrus Mealy 100
Furopean Birch Shield
"5

IForest 92
Criant Red 92
Gireen Sunk 92
Gireen Vegetable 92
Parent 85

bugs 85
acanthosomund 85

assassin 93

bark 87

buges (eontd )
bed 88
broad-headed 86
crecping water *Hi
clectne highe 87
fire 92
flat 87
flower 86
fulgornd 7

puint water 87

june 128
lace 94

e
pirate Hb
mil 212
plant N
red 92
saucer *H)
shicld 92
shield-backed 94
shore 94
spittle 95
sipuash 88
stink 92
toad 89
Bumblebee, Bufl-taled
151
[ lebees 180
Buprestdace 111

burnet moths 172
Burnet, Six-spot 172
burying beetles 130
bush-hoppers 65
bush-locuses 65
Buthidae 213
buachads 213
RButhus ocestanns 213
Burrerfly
Brown Harsoreak 1753
Cabbage Whue 197
Monarch 175

( Al
A
Cabbage Whie Borertly
197
Cacapsylla pyricola 100
caddisflies 156
finger-net 157
|

net-spannn

e 157

156

northern 157
Caccilindae 81
caccilnds 81
Carectlins flarcedus 81

Carns Bidwang 176

Caltspaddea regalts 115
Calltcorive wollastons 88
Carllephara species M
Calliphora vicina 143
Calliphora comtorta 143
Calhiphondae 143
Callosantia promethea 168
Caloprerygidae 51
Calopteryy virge 51
Ctlppewtes ethlius 162
Calyptea custeigata 165
Camberwell Beanry 174
Campodea fragies 211
Campaoderdae 211
campaoderds 211
Cantharndae 111
Cantharis latevales 111
Caapmra bufrons S6
Caapmidae 56
Capsid, Common Gireen
)
Charabwdae 112
Carrinof

tora species 64
Carcinophonidac 69
carcinophond canwigs 69

Carcnops puctlo 12

cardinal beetles 127
carpenter bees 1749
carpenter moths 160
carnon beetles 130
Carrot Root Fly 150
case-makers, purse 156
Castna fens 159
castnid moths 159
Castnndae 159

caterpllars 26
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cave crickets 62
Cevtdamyna species 136

Cecidomyidae 136
Coecdispsyilia simplex 135
cellar beetles 131

Centipede, House 241
ipedes 240
Coentraspis species 93
Centromachetes pococki 213
Cephidae 203

Ciephus species 203
Cerambyaidae 113

Cleratitis capatata 155
Cerataphylluy gallinae 135
Cerutophyus hoffmannsegg
120
Cerntopogomdae 137
Ceratosolen megavephalus
1494
Cerveris arenaria 192
Cercopidae 95
Cervoprs culnerata 95
Cerococeus quercus 10
Ceernra vintla 166
Cletonndac 114
Chactas gestron 214
Chactidae 214
nds 214
Chaemarcelyphus species
144
chafers
flower 114
frune 114
(I
nmer 128
widac 19
chalerd wasps 196
Chalers sispes 196
Chaleolepieins limbatus 119
Chaleosoma atlas 129
Chalicodoma monticola 180

chs

Chanliodes species 103
Cohelifer cancraomdes 215

Chelogynus scapularis 183
checkered beetles 116
Chernetid species 215
Chernetidae 215
chernends 215
Chiasognathus granti 123
Chicken Body Louse 83
chigger mites 227

Chilo phragmatella 167
Chironomidac 137
Chirnmamus riparins 137
Chironomus species 37
Chlorvon lobatum 192

Chloropidae 144
Choeradodis stalit 73
Charotypus gallinacens 64
Chrysididae 182
Chrysivieia riphearia 172
Chrysochroea chinenses 111
Chrysomelidae 115
Chrysopa species 106
Chrysopadae 106
Chthoniidae 216
Chthonnds 216
Chthanins species 216
churchvard beetles 131
icadas 96

dellidac 96

Cir ae 204
cimbicid sawilies 204
Cmex femaratus 204
Crmex lectularing B8

ae BE

Ciatrus Mealy Bug 100
< moths 170
Clearwing, Hormer 170

clegs 154

Clepsis rurinana 171
Clepites species 182
Clendae 116

chick beetles 119
Climactella species 106
Clitoddoca fewestralis 150
Clocon dipterrim 48
Clothoda urichi 77
Clothadidae 77
clothodids 77
club-tailed dragoniies 55
cobweb spiders 237

Coccinella septempunctata 22,

16
Cocomnellidae 116
Coceordea 100
cockehater 128

Harleguin 75
Madagascan Hissing 74
Orniental 75
cockroaches 74
common 75
live-bearnng 74
Coenagrionidae 52
Coendgrion puelle 20, 52
Coleaprera 109
Coltas ewrytheme 177
Collembala 207
Colletes derceesanus 183
Colletidae 183
Colorado Beetle 115

comb-footed spiders 237
Commercial Silk Moth 159
commaon aphids 99

Common Back-sw
91

commeon barklice 82

Common Blue 173

common burrowing,
mayilies 49

m cockroaches 75

m carwigs 70

i Mleas 135

mon Green Capsid 90

mon Horneal 205

commaon lacewings 106

commaon pray
73

common sawllies 206

1 mantids

common scorpionflics 134
common skimmers 55
common stoneflies 57
commaon thraps 102
Common Woodworm 109
Conopidae 144

Conops species 144
Copucdosma koeklers 197
Copidasoma species 197
coppers 173

Copper, Small 173
Caprophancus kancifer 129
Cardulegaster boltonti 54
Cordulegastenidae 54
Cordulia aenea 54
Cordulindae 54
Coreidac 88

Corixa punctata 88
Conxidac 88

Corticaria impressa 122
Corydalidae 103
Cosmetidae 221

cosmetids 221
Clossidae 160

Cossus cossus 160
Contesia glomeratns 197
courtship, archropod 28
craby spiders 237

crune fhes 140
Crataerina pallida 147
crawlers, rock
crawling mavihes 49
creeping water bugs 90

Creobroter species 72
Cncket
Bog Bush 63
European Male 61
Speckled Bush 63
Two-spotted 61

Crickets 60
cave b2
Jersalem 62
king 62
leat-rolling 60
maole 61

stone 6.2

true 1
crustaceans, defined 18
Cryprocercidae 76
Criptocercis panctulatns 76
Cryptocercus species 7
Crenidae 230
Ctenaphora ormata 190
Cltenus species 230
‘uckoo bees 179
oo wasps 182

&
£wlex species 138
Caulicidae 138

Culicotdes impunctatus 137
Curculionidae 117
evlinder millipedes 242
Cynipidae 19

Cymomyia mortuorum 143
Cyrtodiopsis dalmanni 145
Cyrtotrachelus species 117

D

Dactylocheltfer species
215
Dactylopius tomentosus
100
daddy-long-legs 140
daddy-long-legs spuders
233
Damalinea oris 84
Damselflies 51
broad-winged 51
piant 53
helicoprer 53
narrow-winged
spread-v
stlk-winged 52
Damselfly
Common Blue 20, 52

limer

s plexippus 175

dance Mlies 146

darkling beetles 131

Dark Sword-grass Moth
165

darers 53

darters 55

Datana ministra 166

Dearh’s Head Hawk Moth
171
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Dcathwatch Beetle

104
deer flies 154
Deinacrida rugosa 62
Diemuoiselle, Beanniful 51
Devsieoworts rudwr N)
Derthe longituclinalis 97

dertnds 97
Derepdrysia foliacea 9
Dermanyssidae 224

Dermuanyssids 224
Dermanyssus pallinae 224
Dermaprera 69
Dermestes larddarins 118
Dermestidae 118
Deruplurys desicrata 73

Devil’s Co
Diactor spe
Dicronorhina derfrvana 114
Dicstrvimmicric

waemarala H2
dhigger bees 1749
Dinacras cephalotes 57
Dinoponeri grandis 154
Ihopsidae 145

I diprera 136
Discoryrius species 22
dobsonflies 103
Dog Flea 135

Dog Louse 84
Daderies traplecarns 206
Dolichopodidae 145

221

Dalamedes species 234

dor beetles 120

Darylus migescans 185

Id 54
dragonflies, club-taled 55
Dragontly

Downy Er

Faropean Club-tailed 55

Gold-nnged 54
Drepeania arcuiata 160
Drepanidae 160
Drvsaphla melanogaster

BT
Drasophtla species 146
ac 146

Drosoph

dung beetles 128
dung les 151

dwarf spiders 232
Dhselerse crmcertea 230
Dyseercus species 92

dvsdend spiders 230
Dyvtiscidae 118
Dwttscns mearprnalis 118

D
¥,
carth-bonng d

120
Farwig, Furopean 70

e heetles

carwigs 69
carcinophond 69
common 70
long-hormed 70
striped 70

Fastern Tent Moth 163

Fcelyanurus dispere S0

Fetopsocidae 81

ectopsocids 81

Fcropsocus briges 81

Foelitha magnifica 192

eppar moths 163

Flasmosthetus anterstinetus 85

Iodasmucha grisea 85

Flateridae 119

electrie light bugs 87

Embiieds species 77
ihioprera 77

Emerald Damselfly 52
Limerald, Downy 54
Emerald, Large 161
emperor moths 168
Fanpididae 146

Fompus species 146
Fampuisa species 71
Empusidae 71
empusids 71

Fommus hirts 130

I

eneyitid wasps 197

wyrtidae 197

Fndotrrcha flammealis 167
Fondvdlrus species 120
Fontenns transoessins 122
ensign (lies 152
Fontomobrya species 207
Fantomobryidace 207
entamobryids 207
Losentomudae 210
cosentomids 210
Foasentomon deltcatum 210
Fasentomon species 210
Fphemteri danica 49
Fophemerella species 49
Ephemerellidac 49
Ephemendac 49
Ephemeroprera 48
Fpicoma melanostica 166

Fopitedlia species 135
Fopmraea species 125
Fremobates species 217
Eremobatidae 217
cremobands 217
c 231

sid spiders 231
P rvsus conneaberins

Eresil

e

crmine moths 1558

Erotvlidae 119
Fostigmene acrea 158
Fouchloron megaera 171
Fonglossa asarophora 180
Fuglosse intersecta 180
Fonglogsa species 180
Fulophidac 197
culophid wasps 198

Foumastacidae 64
Fumailpus species 115
Fuapheys species 234
Fouprenetis chrysorshoea 164

ropean Buch Shield
Bug 85

Thicken Flea

ih-tailed
fly 55
rwig 70

Europear

[ drag
Furopean
Furopean Goar Moth 160
European Mole Cricker 61

Furopean Water Spider

» il]
Furyeantha calcarata 67
Furveleme dominmlus 92
tiryloma brannicentees 198

Surytomidae 198
Fuschemon rafflesia 162
Fatrombicdinm 225
Fxallomyx longicarnis 200
Fxtatosoma taaratum 67
Eved Ladybird 116

%

I+

Fairytlies 200

feeding habats, arthrapod
26

Frddle-back Spader 235

wasps 194

finger-ner caddisthies 157
Fire Ant 1584

Fiebra 47

fire bugs 92

firc-colored beetles 127
fireflies 122

fish flies 103

Mar-backed millipedes 243
Mat bugs 87

Flea
og 135
Fauropean Clicken 135
Laucerne 200
Rablat 135
fleas 135
common 135
flesh hes 151
lies 136
anthomvid 141
Tvar 144
bee 142
beetle 144
black 140
black scavenger 152
Lsoar 144
crine 140
dance 146
deer 154
dung 151

ensign 152

lish 103

flesh 151

Nower 153

frae 155

pad 154

grass 144

horse 154

horse bot 147
house 145
hover 153
hump-hacked 150
leat-mining 141
lesser fnt 146
long-legeed 145
louse 147

ch 130

robber 142

rust 150

1139

tle 150

1150

H-headed 141
soldier 152
stalk-eved 145
stem 144
thick-headed 144
timber 149
tscrse 147
vinegar 146
warble 149

FFlour Mite 223

Nower bugs 86
Hower chafers 114
flower fhies 153

(o249
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Aower mantuds 72

Fly
Carror Root 150
Mediterranean Fru 155
Ox Warble 149
Fly (contd)
Sheep Maggor 143
Spamsh 124
Yellow Dung 151
Farcipuda species 70
FFowest Bug 92
Forester Moth 172
foresters 172
Farficwla awrrcularia 70
Forficulidae 70
Farmica rufa 185
Formicidae 184
Farmosia moneta 155
Ilr:;-l.|||:||||('|\'J"\
frone chafers 114
fre fhies 155
Fulpora baternaria 97
Fulgondae 97
fulgorid bugs 97
fungus gnars 139
fungus weewils 110
funnel weavers 228
funnel-web spiders 230
Funnel-web, Sydney 230

Furniture Beetle 109

G

pad Mies 154

Ciatleades arabs 218
Ciatleaddes citrenus 218
Cialeodidae 218
paleodids 218

pall mudges 136

pall wasps 196

Cratridena melanarthrnm 93
s 2010
Garden Svmphylan 239
Giarden Tiger Moth 158
Carterophilus imtestinaiis 147
Gasterophilidae 147

garden sprin

Gusteruprindae 1958

gasterupiid wasps 198
Ceastersiption species 195
{

g

stocondac 89

ster moths 161
Ceeometra paptlionaria 161
Geometridae 161
Gieophilida 240
Geophilidae 240
geophilids 240

Creapilus species 240
Geotrupdae 120
Gierman Cockroach 76
Gerridae 89

Crermis species 89

ehost moths 161

sant Agrippa Moth 168
dant damselflics 53
siant Diving Beetle 118
want fungus beetles 119

wiant hercules beetles
125

Coant Red Bug 92

nt stonetlies 38

ant Sugar-cane Borer
159

prant water bugs 87
Coant Woodwasp 205
elacholus thrips 102

plobular springrals 209

Glomenda 242
Glomenidae 24
Celomerss marginata 242
Colossina morsetans 147
Gilossinidae 147

glow worms 122

Ciomphs Culoatissims 55
Ceomufium species 252
Cramatafus sepiodes 183
Gonyleptidae 221
gonyleptids 221

Gorilla Pubie Lovse 54
Coraphecdostrapns grgas 243
Ciraphorephala coccinea 96
grass flics 144

prasshoppers 64
G

it Silver Water Beetle
121
nhottles 143

en-eved skimmers 54
sen Stunk Bug 92
Gireen Tree Ant 154

Cire table Bug 92
Ceromphadorhina portentosa
74

ground beetles 112

en Ve

pround-hoppers 65
grouse locusts 65
Gryllacnididae 60
Coryllaacris spectes Ot
Cervllidae species 61
Corvllabdatta campodeiformis
54
Cerylloblatta species 539
Grylloblartdae 59
yiloblattodea 59
Cervilatalpa grllotalpa 61
Giryllotalpadac 61

Grvllus bemaculata 61
Ceynapygoplax theora 95
Giypsy Moth 164
Gynmdae 120

habitats, arthropod 32

Haemalaelaps plasgout
L

=

Hairstreak, Hewitson's
Blue 173

hairstreaks 173

Halictidae 1586

Halictus guadrcinctus 186

h: weilies 133

hard tcks 224
Cockroach 75
Hartigia linearis 203

Harlegm

harvester termites 78
harvestmen 221
hawkers 53

hawk moths 171
Hawk, Tarantula 188
Head Louse 83
Hedriodiseus paidcher 152
Helaens salwerratus 131

Heltcontus erato 174
helicoprer damselflies 53
Heltothis armipera 165
Hemibyptha margimata 98
Hemipepsis species 189
He 85

Hepralus humuli 161

Hepragenidae 50
Hespernidae 162
Heteropoda species 231
Heteropoda venatoria 231
Heteropodidae 231
Hewitson's Blue
Hairstreak 173
Hexomyza species 141
higher termures 79
Hippoboscidae 147
hister beetles 121
Histerndae 121
Headotermes species 78
Hodotermindae 78
Huoifapx dicersiunguis 211
”r.u"ufrpfu species 121
Haolorusia species 140
honevhees 180
Hook-tip, Arched 160
hook-tip moths 160
Hornet 193
Horner Clearw
Horr
horntails 205
horse bot flies 147
Haorse, Devil's Coach 130
horse fhies 154

g 170
I, Common 205

House Cenupede 241
house flies 148
hover flies 153
human lice 83
Human Pubic Louse 84
hump-backed flies 150
hunesman spiders 231
Hyalogryllacess subdebulis 60
Hyvalymenus species 86
Hydromertra stagnorum 89
Hydrmomendae 89
Hyedr ot doi crosbyi 58
Hydrophilidae 121
Hydraphilus pacens 121
Hyvdrapsyche comtubernalis
156
Hydropsychidae 156
Hydroptila species 156
Hydroptilidae 156
Hylacotdes concinna 183
nopodidae 72
178
Hymenapus coromatus 72
Hypoderma hovis 149
Hystrichopsyllidae 135

[

lehneumonidae 199

nopren

ichneumon wasps 199
Ieterica westermanni 155
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Ivorores comicordes ‘W)
Incunvaridae 163
incurvanid moths 163
insect collecting, 35
mseet wentification 36

scale 100

stick 66
mseets, defined 12
Fsopoda 212
sopands 212
lsoprera 78
Fsorama virredis 207
Isotomidae 207
sotomids 207
Tumisios ruckers 114

4

Ixodidae

LK

jackets, vellow 193
jacks, skip 119
Japyendae 211
Japyeids 211

Jerusalem crnickets 6.2

jewel beetles 111
jeweled frog beetles 115
jewel wasps 182
Soppe antennata 199
Julida 242
Tulidae 242
Juelocdis Elugh 111
Sulus species 242

wping bristletals 46
e plant hee 100
iping spiders 234

june bugs 128
katydids 63

Kheper acgyprrorum 128
king cnickers 62

L

aabwelura riperra 70

Tace bugs M

abiduridae 70

lacewings
common 106
thread-winged 108

lady beetles 116
Ladybard, Eyed 116
ladvhirds 22, 116

ladvbugs 116

laclapnd neks 225
L;mpmr.r?hr sefos 122
Famprrocyplus augustus 117
e 122

lappet moths 163

Lampyr

larder beetles 118
large caddisthies 157
Large Emerald 161
Large White 177
Lasoar species 141
Lasiocampudae 163
Laastus Prnennens 127
Lathndindae 122
Latrodectus mctans

cal beetles 115

cal chafers 128
cat-cutter ants 31, 154
cat-cutter bees 186

a

al-hoppers 96

cal inscets bh

cat-mining flies 141

e

sat-rolling cnickers 60
leat-rolling sawilics 204
leatherjackets 140
eelrat asertes ‘Wo
lLeiobunidae 222
lewbunds 222

L erobunun rotundum 222
Leopard Moth 160
Lepidoptera 158
Lepismatichae 47

wls 47

Finolarsa decemiineati
115
Leptophletia ¢
Leptophlebidae 50
Leptaplyes panitatissima 63

lepis

I

spertitte S

lesser frune Mies 146
1 eites sponsa 52
Lestidae 52
ethocerus grandis 87
Lewctr species 56
Leuctndae 56
1ibellotedes coveatus 105
L ibelfutu depressa 55
Libelluhidae 55
hew
bird 83
human 83
jumping plint 100
marmmal chewing 84
pubic 84
life evele, archropod 20
hightiing bugs 122
Ligvra venus 142
Lamacodidae 163
I odid moths 163
Laimnephihdae 157
Limnephilus lumatus 157

Lanyphida
Laposcelidae 82
liposcelid booklice 52
f..rfamr.r'fh species 82
Liposcelis tesricolts 82
Lathobiida 240
Lathobiidae 240
lithobids 240
Lithobius forficatus 210
Lathobns variegatus 240
live-bearing cockroaches
7
Ladoptera decipiens 76
1 Desert 64

Locust, ¢
lowusts

gronse H5

pygmy 635
Lohiter groenedis 92
Lone Sear ek 224
lomghorn beetles 115
long-homed carwigs 70
long-legged Mies 145
Lonise

Body 853

Chicken Body 83

1o 84

Gorilla Pubie 84

Head 83

1t 853

n Pubic 84
lomise fhes 147

Laxasceles rufescens 235
Lucanidae 123

a 200
Lucili sericata 143
Fveaena phlaeas 173
Lycacnudae 173
Lyverdae 124

Lycosidae 232

Lauceme |

Lyeus species 124
Lygocorts pebudinus N
Lymantr dispar 164
L vmantridac 164
Lvtter vesteatorsa 124

M

Machilidae 46
Macleay's Spectre 67
Macrocera stigmea 139
Macromers Ctedacens 189
Macrosipbran albifrons 99
Macrotermes species 79

Madagascan Hiss
Cockroach 74

Madagascan Sunset Moth
172

Malacosom americanum
163

mamimal chewing hiee 84

nan

noth wasps 1940
mange mites 220
Mariala partina 175

A E ac 73

manndthies 106

nuntids 71
commaon praying 26, 73
flower 72

ispidae 106

spids 100
Mantodea 71
march Tes 136
Marparodes species 100
marsh-treaders 849
mason bees 186
mating, arthropod 28
mayflics 48

common burrowing 449

crawhng 449

prongill 50

I 48
stredm S0
Meadow Brown 175

Mecacerns gazella 110
Mecoprera 133
Medite

155

Frun Fly

Megacepheala anstralis 112

Megacephala species 112

Megachilidac 186

Megaloblarra longipennts
76

Wegaloprepus coermlatis

53
Megaloptera 103
Megaponera foctens 184
Megastigmus dorsalts 202
Welectar fuctunsa 179
Meligethes planinsculus 125
Meloidae 124
Melalontha melolontha 125
Membracidae 98
Wenacanthus stramincus 83
Menopan gallinae 83
Menopomidae 853
Meromyea pratorum 144
Mesotopus tarendus 123
metallic wood-honng

beetles 111
Metasolpuga preta 218
Meroecus paradoxus 127
Metrvaptera brachyprera 6.3

Mexican Red-lepged
Tarantula 236

Micrathena gractlis 229

micro-caddisilics 156




Microtrambidindae 225

ds 225

wcrotromb

midges
bitng 137

nombitng 137

1on, arthropod 30

millipedes 242
evlinder 242

Mat-backed 243

il 242

plated 243

wes 178

Minotaur Beetle 120

minute pirate bugs 86

minute scavenger heetles
122
Miridae 90
Misumena vatio 237
Mire
Flour 223
Red Poulury 224
mites 223
chigger 227
laelapid 225
mange 226
sinid 225

scabies 226

[

spider 226

velver 227
mold beetles 122

mole cnickets 61
Monarch Bucerfly 175
maoney spider 232
monkey-hoppers 64
moon moths 168
Mordella octopunctata 125
Mordellidae 125
Marmolyer Mrﬁmfr.t 112
Muorpho menelans 175
mosquitoes 138
moth flies 139
Math
Amencan Moon 169
Argent and Sable 161
Brown-tal 164
Commercial Silk 159
Dark Sword-grass 165
Death's Head Hawk
171
Fastern Tene 163
ropean Goar 160

‘orester 172
rden Tiger 158
Citant Agrippa 168
Givpsy 164
|,t‘np:ln| 1)

Madagascan Sunset
172
Owl 159
Promethea 168
Puss 166
Saddle-back 163
Spanish 165
Moth (contd)
Small Mortled Willow
165
Vampire 165
Vapourer 164
maoths
atlas 168
il 159
bumet 172
wnter 160
castniid 159
clear-winged 170
cppir 163
cmperor 168
: 158
peoameter 161
ehost 161
hawk 171
hoak-tip 160
incurvanid 163
lappet 163
limacodid 163
maoon 168

brahma

crm

noctuid 165

roval 168

saturniid 168

silk 159

stout 167

swilt 161

tger 158

tortnend 171

tssock 16

urannd 172
Maotyxua species 243
Mud Dauber Wasps 192
Musca domestica 148
Muscidae 148
muscum heetles 118
Murtlla enropea 187
Munllidae 1587
Mycerophilidae 139
mydas flies 148
Myedeas herns 148
Mydidae 148
Mylabrrs species 124
Mymaridae 200
myrapods, defined 19
Myrmecia species 184
Myrmeleontidae 107

N

narrow-winged damseliles
52

Navcoridae 90

Nauphoeta conera 74

Newnnra muscorum 208

Neanuridae 208

neanund springails 208

Nemophora cupriacella 163

Nemophora seatosella 165

Nemapoda niteelule 152

Nemoptera sinuata 108

Nemopteridae 108

Nemonra cambrica 57

Nemournidae 57
Neobisudae 216

neaby s 216

Newbisium marstimum 216
Neaperila clymene 57
.\’.r'a.\'h'fupr;‘r.r.* rhombifolia 75
Neotrambicula autummalis

> l}‘
Nepua camera 91
Neper spe 91

Nephila species 229

Nepidae 91

Nerthra grandicollis 89

net-spinning caddistlics
156

net-winged beetles 124

Neuroptera 105

Nezara vivvdula 92

Nicrophorus species 130

Nitdulidae 125

Noctuidae 165

noctid moths 165

nonbiting midges 137
noninsect hexapods,
defined 13
northern caddisflies 157
Northern Rock Crawler 59
Nathocheysa capitata 106
Natodontidae 166
Natanectar glervicea 9\
Notonectidae 91
nursery-web spiders 234
Nuetertbia folenatic 149
Nvetenbiidac 149
Nymphalidae 174
nymphalids 174
Nymphalis antiopea 174

O

Oxdonara 51
Checaphylla smaragding 184
Oestridac 149

oil beerles 124

Old World Bollworm 165

Ommatoptera pictifolia 6.3

Onyehinridae 208

Onychiurus species 208

Chnymacris candidipennts
131

Oonopidae 233

oonopids 233

Clanops domesticus 233

Opiliones 22

Orange Sulphur 177

orb web spiders 229

Orgyia antigua 164

Oniental Cockroach 75

Ormithoptera pricmus 176

Orthoprera 60

Chrygma fuctuosa 152

Osmylidac 108

osmylids 108

Chsmylus fulorcephalus 108

owlfies 105

Owl Moth 159

Ox Warble Fly 149

Pachnoda sinwata 114

Pachyvlostica viola 204

Pachyrbynchus species 117

Pacific Damp Wood
Termite 79

Paederns species 130
Pagtedolaphera fleammipernis
142
Paipares libellulowdes 107
Pamphiliidae 204
Peandinus smperator 214
Pantopthalmidae 149
Panorpa lugubris 134
Panorpa nupialis 134
Panorpidac 134
Pantophthelmus bellaredis
149
paper wasps 193
Papilio glawens 176
Papilionidae 176
Paracollyria 199
Pearvdesecenic entiloredes 155
parasitic flies 155
parasitic lice 83
Parasindae 225
parasitid mites 225
Parasitus species 225
Pardosa amentate 232
parental care, arthropod 29
Parent Bug 85
Parnopes carnea 182




INDIEX o 253

Passalidae 126
patent-leather beetles 126
opoda 238

opodidae 238
opeds 238
Panropus species 238
Peach "Tree Borer 170
Pear Psvilid 100
Pediculidae 83
Pecliculus humanus capitis
53
Peclicnlus hsimanus corporss
Hi
Pentatoma rafipes 92
Pentatomidac 92

Pepists heros species 188
Perga dorsalis 204
Pergdac 204

I sawilies 204
Pertcome fuliginosa 139

pe

Periplaneta amertcana 75
Perlidae 57

Perlodidae 58

Petroduns marttimus 4
Petrobius species 46

seathtes mmllers 123

idae 222

phalangids 222

Pherlangitim opilio 2
Phealera bucephala 166
Phaneus demon 125
Phaesier hemiptera 155
fae (6
Phasmatodea b

Phasmar

othripidae 102
opotandae 157
Philopotamus montanws 157
Pholedae 233

Phedews phalangionies 233
Pholcws spe
Phale
Phandae 150
Phosphorus pansont 113

cies 233

vilues peertse 62

Phractus guinguepartitns 97
Phryganea grandis 1537
nerdae 157

Phrye
Phevidae 220
phrymids 220

Phovnus asperatipes 220
Pheynus species 220
Phthiraprera 83

Plyllium broculata 68
Phyvilium scvthe 68
Phyllium species 68
Phymatens viridipes 65
Me-dish Beetle 131
Mendae 177

Prerrs brassicae 177

Pieris rapate 177
pill bugs 212
il millipedes 2

pill woodlice 212
i
Pithienses maeckeli N0

Pisaurid

Planococcus citrr 100
plant bugs 90
plasterer bees 183
plated millipedes 243
Platymeris biguttata 93
Platyst - 150

Platyura marginata 1 349

pleasing fi 15 heetles
19

Plecoptera 56

Plusiotia vesplendens 128

Podura aquatica 209

Podurndae 200

Poecilolathras nobilitatus
145

Poectlotheria regalis 236

pollen beetles 125

la 243
Polyvdesmidae 243
Polvdesmus species 243

Polvdes

Palvommatus warus 173
pomace fies 146
Pompilidae 188
Pamprlus species 188
pond-skaters 89
Porcelliontdae 212
porcellionids 212
Porcellto scabwr 212
Postrman, Small 174
predacious diving beetles
118
predacions thops 101
predatory stoneflies 58

Priam'’s Budwing 176

primitive weevils 110
Prioemems species 189
Proctotrupes greecdentor 200
Procrotrupmdae 200
procotrupids 200
Promethes Moth 165
promincnts 166

all iy thies 50
10

protrans 210
Pselaphidae 127

Prowuira 2

pasclaphid beetles 127
Psewdocrebotra species 72
Pseudoscorprones 215

s 215

Piila rosae 150
Psiliclae 150
Psithyens species 181

Psocidae 82
Psococerstis gibfosa 82
Psocoprera 81
Psvehodidae 139
Psvlliddae 100

Psvllidd, Pear 100

dae 201

d wasps 201

Prero

prerol
Prevomalus species 201
Prevanarcella badia 58

Preronareyidae 58

Preronarcys californica 58
Prhindac 84

Pthirus porillae 84

Phirns pabic 84

Prifinus pectinteornis 109
Prinomarphus imperialis 100
pubic lice 84

Pulicidae 135

purse case-makers 156
Puss Math 166

Pyewa vepanda W

Pyewoseelis surmnamensis 74
pygmy locusts 65

Pypastolus tictiens 195
Pyralidae 167

Pyrgomarpha species 63
Pyrgomorphidae 65
Pyrochroa species |

Pyrochrondae 127
pvrochrond beetles 127
Pyrchocoridae 92

R

Rabbir Flea 135
Ranatra linearis 91
Reanatra species 91
Raphidiidae 104
Raphidioptera 104
Red Admiral 174

red bugs 92

Red Poultry Mune 224
Reduviidae 93

Repgent Skipper 162
Retecuilttermes lcifugns
Rhaphidophordae 6.2
Riheumaptra hastata 161
Rhbunocorss allucues 93
Rl 78
Rhupiphondae 127

ter

Rivssar persuasaria 199

roaches, wood 76

rohber Mies 142

Rock Crawler, Northern
54

rock crawlers 549

rodent fleas 135

rolled-winged stonetlics
Sh

Rose Sawlly 203

rove beetles 130

roval moths 168

ruby-tailed wasps 152

rust flies 150

Rytxes longicorms 127

q

L
Saddle-
Neagra spe

k Math 163
s 115
Seasssetia wigra 100
Saldidae 94

Netledula species M
Salmonfly 38
Salucidae 234

sund flies 139

sand wasps 192

siup beetles 125
Narcophaga melanura 151
Sarcophagidae 151
Sarvoptes scaber 226

S
Sathraphyllia rugosa 63
Sarurnndac 168
saturniid moths 168

coptidae 226

saneer bugs (N
sawflics
cimbiend 204
comman 206
leat-rolling 204
pergid 204
stem 203
Sawily, Rose 205
seabies mites 226
seale msecrs 1N
Scaphidomorphus species
19
Scarabaeidie 128
Nearabviens cateritus 129
rabs 128
Seathophaga species 151
SNeathophaga stercoraria | 51

L

Scathophagidae 151
Scelomdae 201
seelionid wasps 2010
Nevllus wotora 145
Nehistocerva gregare 6
Nearlre hvaelina 191

Neolia peregrina 191
Sealia procer 19

Newdi varregata 1'H)
Scolindae 190

N r.l.lfuf»'mfh: et 2410
Scwlopendra gigantea 240
Scolopendrda 241
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Seoloper = 241
Scorpiones 213
scorpionflies 133

commaon 1534

snow 13
Scorpionidac 214
scorpronids 214
scorprons 213
Seutellendae M4
Scutigerat coleoptrata 241
Sewtigerat species 241
Newtigerella smmaculata 239
Scungerelh i
scungerelhds 239

Scungernda 241

Scungendae 241

scungends 241

scurtle flies 150

Nevtodes species 235

Nevevdes thoracica 235

Sevtodidae 235

Newiotus angulatus 119

sensory system, arthropod
24

Sepsidae 152

Sesta apiformis 170

Sesndae 170

sexton beetles 130

Shaft Louse 83

Sheep Maggor Fly 143

shicld-backed bugs 4

shield bugs 92

shore bugs 94
Sulidac 103

Sealis species 103
Sebine stimulea 163
Sicardae 235

signal fhies 150

silk maoths 159
Selpha amerseana 130
Silphidae 130
silverfish 47
Sumulidae 140
Nimulium species 140
Siphonaprera 135
Sirex nocttlio 205
Sincidae 205

Nesyrar fuscata 108
Stsvndae 108

-eved crab spuders 235

Six-spot Burner 172
Sk

common 55

umers

preen-eved 54
skin beetles 118
skip jacks 119
Skipper

Brazilian 162

Regent 162

Slender Dipluran 211

Small Copper 173

led flies 141

stmall maytlies 48

Small Motded Willow
Maoth 165

all Postman 174

simall-he

5

Small Whate 177
small winter stoneflies 56
Sminthuridae 200

Sminthurides agnaticns 209

Seminthurus covdis 209

snakeflies 104

snout beetles 117

Snonted Harvester
Termite 79

snont moths 167

snow scorpronflies 134

soctal inscets 30

social w
solt ticks

soldier beetles 111
soldier Mies 152
SNolenapsis icrcta 154
Salfugae 217
solitary hunting wasps 192
Solpugidae 218
solpugids 218
Spanish Fly 124
Spanish Moth 165
Speckled Bush Cricker 63
Spectre, Macleay's 67
Spharerophthalma
mielancholica 187
Sphecidae 192
Sphingidac 171
Sphinx, Verdane 171
Spider
Amencan Black Widow
237
Austealian Red-back 237
Black Widow 237
Iuropean Warer 229
Fiddle-back 235
Money 232
Water 229
spider-hunting wasps 188

spider mites 226
spiders
bird-

brown 2
cobweb 237
comb-footed 237
crab 237
daddv-long-legs 233
dwarf 232

dvsdend 230

eresid 231
funnel-web 230

sman 231

ping 234
nurserv-weh 234
orb web 229
six-eved crab 235
spitting 235
wandering 230
widow 237
wolf 232
spiders” webs 17
Spilopsyllus cuniendt 135
la 243
ac 243
spirostreptids 243
Spirostrepius species 243

Spirostrey

Sprrostref

spitting spiders 235
spittle bugs 95
Spodaptesa exigna 165
spongeflics 108
spongillaflies 108
spread-winged damselilies
52

sprng stonetlies 57
spingtals 207

blind 208

parden 200

plobular 200

neanund 208
Springrail, Warer 209
squash bugs 88
stack-winged damselflies

52

stag beetles 123
stalk-eyed Mies 145
Staphylinidac 130
Staphylinus olens 130
stem flies 144
stem sawllies 203
Stenopelmatidae 6.2
Sternotomis bokemanni 113
stick insects 6
Stick Insecr, Water 91
stcks, walking 66
Seilbwimn splenelielum 182
stink bugs 92
stone crickets 6.2
stoneflies 56

brown 57

common 57
grant 58
predatory 58

rolled-winged 56

stmall-winter 56

spring 57
storge mites 223
Stratiomyidae 152
stream mayflies 50
Strepsiprera 132
strepsiptenins 132

striped carwigs 70
Sevlopidae 132
stylopids 132
Srvlaps species1 32
sibte
Sulplu
sulphurs 177

1 chafers 128
spiders 217
swallowrails 176

n termites 78

Orange 177

Swalloweal, Tiger 176

withs 161
Syeoscapter species 194
Svdney Funnel-web 230
Symphyla 239
Symphylan, Garden 239
svinphylans 239
Svwantheelon exitioia 170
Svipha 153

Syephas ribesic 153
Svstropus species142

T

Tabamdae 154

Tabvanus atratns 154
Tabanus species 154
Taabvanus sueletrcns 154

Tachinidae 155
Tarantula

Hawk 188

Mexican Red-legged 236
tarantulas 236
Tawny Mining, Bee 178
Tegenara giganiea 228
Tenebrvo molitor 131
Tenebnondae 131
Tenthredimdae 106
Lenthredo scrophidariae 200
Tenthredlo species 206
Tephnadae 155
Termite

Pacific Damp Wood 79

Snouted Harvester 79
termites 31,78

harvester 78

hagher 79

subtermnean 78

trie damp wood 79
Termitidae 79
Termopsidae 79
Tetvacanthagyna plagrata 53
Terranyehidae 226
Tetramvehus 226
Tetrasticus galactopis 197
Tengidae 65
Tetrax subwlata 65
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5

Termgonudae 63
1 Hheas
Thecla betular 173
Dhecla coronata 173
14

onns species 219

¢ ate wbeangnilis B8

Thelyphonidae 2
Thelvp
I

Th
Thermobia domestica A7
thick-headed thes 144

Phomusidae 237

phosidae 236

ndundae 237

thread-winged lacewings
1S
Thopicdae 102
thrips 101
banded 101
common 102

predacions 101

tube-taled 102
Theaps fuscipenns 102
Theaps semplex 102
Thvanus vemtralis 193
Thvsansa ageippineg 168
Thysanopterd 101
Thysanura 47
Tebwllus obfonpus 237
Tick, Lone Star 224
ks

hard 2
laehapnd 225
y32

solt 223

r moths 158

er Swallowenl 176
tmber beetles 113
umber fhes 149
Tingudac 94

Tenges carefud M
Tiphuidae 193
tphid wasps 193
dac 140
Tirachotdea species O

Tipu

Trtanolabes colossea 69

Titenolabis species 69

toandd bugs 89

Lemmatares catramus 107

Tomaxta buvephala 125

Tortncidac 171

rortneid moths 171

Torynudae 202

torvinid wasps 202

Farymus species 202

trechoppers U8

Tremey columba 205

Trvcleurodes caporariorum
iy

Trnchodectudac 84

Trachodes craboniforms 116

Trichogroomme sembliclis 2002

Inchogrmmmandac 202

tnchogrammanid wasps

Irchoprera 156
Livmrorus pedestre 201
Tramercttermes peminaltis
79

Trombicuhdae 2

Tramibidndae

Lrwmfucliim species 2

true cnickets 651

tre damp wood e
)

tserse flies 147
tuhe-tmled thops 102

tumbling Nower beetles

125
tussock moths 164
Pwo-spotted Chcket 61
two-winged fhes 130
Tipheens typhoeas 120

Uu,Vv

s V
U mbonra species 98
| randae 172

uranid moths 172

Urbanus protews 162
Uricerns prgas 205
219

Moth 165
Veanessa atalanta 174
Napourer Moth 164

VAo mires

1 ropyy

Mampire

Vaarroar peesecus 2
y27

Narrowdae 227

velver ants 187

velver miutes
Nen
Vespr craadrn 193

t Sphinx 171

Nespadae 193

Vespueda geremeniea 193

Vespada species 12
Vespaeder Carlganrss 193
i flics 146
roons 219
Violin Beetle 112

Vitessar swrvaddeva 167

Vi

Voluretla zomaria 153

Vamones save 221

W

walkimg sticks
6

nes,

wandenng spiders 230)
warhle flies 149
\\.I\l?\
bracomd 195
chalewd 196
koo 182
- 192

drvinud 183

eneyrtid 197
culophid 197
curyviomud 195
fig 1994

gall 196

sps (eontd )
prad 195

astet

ehnenmon 14949

jewel 182

mammoth 145

musdd dber 192

paper 193

preromuhd 2010

rubv-tled 182

sandd 192

seelionid 201

socttl 193

solitary hunung 192

sprder-hunting 188

vphid 193

torvimid 202
tnchogrammand 202
waoodd 205

Wasp, Weevil-hunting 1492

water boatmen 88

water-measurers 849

water scavenger beetles

121

warer scorpons Y1

Water Spader 229

Water Springral 204

Warer Suck Insect 91

water-stiders 89
Weaver Ant 184

weavers, lunnel

weh-spinners 77

webs, spuders” 17
wedge-shaped beetles 1.7
Weevil-huntng Wasp 192
weevils 117

fungus 110

prmitive 11
Western Honevbee 180

%

we

whip-scorpions 219

whip-spiders

whirligig beetles 120

whitefhes 99

White,
whites

widow sprders 237
Waeddemannii stagnalis 146
wolf spiders 232

Woad Anr 185

woodlice, pill 212

Waood Roach, American 76
wood roaches 76
Waoodwasp, Grane 205

wood wasps 205

woodworm 109
Woodworm, Comman 109

Wi

cpelow 122

X ¥, 4

Nanthopastes timias 165
Nanthostigme xawthostigma
104

Nestobwen rufercilloswm 1080

Noxuthrns heros 113

Yellow Dung Fly 151
vellow-taced

\ bees 153

) vellow juckers

143
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