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How to UseThis Pamphlet 
The sec retto successfully earning a merit badge isforyou to 

use both the pamphlet and the suggestions of your counselor. 

Your counselor can be as important to you as a coach isto an 
athlete. Use all ofthe resources your counselor can make 
available to you. This may be the best chance you will have 
to learn aboutthis particular subject. Make it count 

' 

jJ 	lfyou or your counselor feels that any information inthis 	• 
pamphlet is incorrect, please let us know. Please state your 
source of information. 

Merit badge pamphlets are reprinted annually and requirements updated 
regularly. Your suggestions for improvement are welcome. 

Who Pays forThis Pamphlet? 
This merit badge pamphlet is one in a series of more than 180 covering all kinds 
of hobby and career subjects. lt is made available for you to buy as a service of the national 
and local councils, Boy Scouts of America. The costs ofthe development, writing, and 
editing ofthe merit badge pamphlets are paid for bythe Boy Scouts ofAmerica in 
orderto bring you the best book at a reasonable price. 

Send comments along with a brief statement about yourself to 
Pilots and Program Development, S272 

Boy Scouts of America • 1325 West Walnut Hill Lane • lrving, TX 75038 
If you prefer, you may send your comments to meritbadge@Scouting.org . 	 :- 

4: 
- 	-: 

_; 



BOY SCOUTS OF AMERICA 
MERIT RADGE SERIES 

INSECT ST-IJDY 

'Enhancing aur yauths' competitive ecige through merit badges" 



RRMoIsrinsirjF 
The Insect Study merit badge pamphlet emphasizes a 

heightened awareness on safety as a result of hazards that 
may be associated with exposure to ants and bees and the 
addition of a new optional requirement for working dose to a 
bee hive or colony. Also new to this merit badge is the 
addition of the standard risk- and health-related requirement 
for safety and first aid. 

Before a Scout chooses optional requirement lob, he 
should first find out whether he is allergic to bee stings. 
This can be determined by a visit to an allergist or his 
family physician. lf it turns out he is allergic to bee 
stings, he should choose option lOa. If the Scout visits 

a beekeeper with his buddy, that buddy also should be 
checked by his physician before the visitation. 

Prior to counseling Scouts, Insect Study merit badge 
counselors are strongly encouraged to become familiar with the 
Gutde to Safe Scouting, a helpful planning tool for all Scouting 
volunteers, This resource provides an overview of Scouting 
policies and procedures rather than comprehensive, stand-alone 
documentation. For some items, the policy staternents are 
complete. However, unit leaders are expected to review the 
additional reference materials cited (such as the First Aid merk 
badge pamphlet) prior to conducting certain activities. 
Counselors can access the Cuide to Safe Scouting online by 
visiting www.scouting.org/health-and-safety/gss/.  

To help keep participants safe during Scouting activities, 
the National Council has an established set of procedures called 
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to see dozens, perhaps hundreds, 
01 insects Many are so tiny and 
seem so insignificant (except when 	 M -.  

they bite you) that you might dismiss 
them simply as nuisances. II you do, you are 
missing a chance to explore a world of unbeliev- 
able variety, filled with marvels hard to imagine. 

Get ready to meet tiny creatures with tremendous strength 
and speed. You will see insects that undergo startling changes 
in habits and form as they grow. You will learn how insects see, 
hear, taste, smell, and feel the world around them; how they 
find food; and how some of them live together in amazingly 
complex societies. You will learn about insects that are heipful 
to humans and others that are harmful or even deadly. 

The field of insect study is as broad as all outdoors and 
just as open. Entornologists, scientists who study insects, have 
described about 1.5 million different insects, each a distinct 
type known as a species. Scientists discover from 7,000 to 
10,000 new species of insects every year. They estimate that 
there are between 1 million and 10 million species still undis-
covered. However, research in the Amazon region of South 
America has led some scientists to think there could be as 
many as 30 million insect species worldwide. 

Clearly, nrnch remains to be learned about insects. While 
working on the requirements for this merit badge, you might dis-
cover somerhing about insects that no one ever knew. Remember 
that you are welcome to watch and study insects wherever you 
find them, but it is illegal to collect insects in many natural 
areas, especially state parks, national parks, and wildlife refuges. 
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Extreme Insects 
Extremely strong: An ant can lift 

50 times its own body weight. 

If a 180-pound man could do 

that, he could lift 9,000 pounds 

—4½ tons! 

Red fire an 

Extremely fast: Dragonflies can 

fly 60 miles per hour. A housefly's 

wings beat about 200 times a 

second (the buzzing of a fly is 

the sound of its wings beating). 

Some midges move their wings 

1,000 times a second. 

Dragonfly 

Extremely nimble: A flea can 

broad jump about 13 inches. 

By comparison, a human athlete 

would have to jump 700 feet to 

equal the flea's performance. 
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Extremely small: Fairyflies and 
feather-winged beetles could 

easily pass through the eye of 
the smallest needleThe pygmy 

mole cricket is a tiny insect as 

weil, with a maximum length of 

1/4inch 

Fairyfly 

Extremely colorful: Butterflies are 

every color imaginable, from 
bright yeliows, reds, and oranges 
to shimmering coppers; pale, 

silvery blues; arid pearly whites. 

Some beetles are a rainbow 
of brilliant metallic or 
jewel-tone shades. 

 

Eastem tiger swaowtaI 
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Texas Ieafcutting ant 

Extremely smelty: Stinkbugs, 
some beetles, arid Iacewings 

emit foul odors to repet enemies. 

The bombardier beete fends 
off attackers by squirting two 

chemicats from the end of its 

body.The chemicas mix to 

produce a hot puff of gas. 

Silvertish 

•1 

Extremelv ancient: Insects first appeared on Earth 

in prehistoric times. Dragonflles flitted through the 

skies and silverfish and cockroaches scurried on the 
ground while dinosaurs walked the land. 
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Extremety adaptable: lnsects are everywhere—in trees and forest 

in grasslands, in deserts, on mountains, in lakes, in the air, on bu 

in homes and officesThe young of some insects can live in poos of 

crude oil. Some live in hot springs at temperatures of 120 degrees. 

Others live in ice-eold streams, even above the Arctic Circle. After be 

frozen and thawed, some insects will revive unharmecl. Som€ 

liveincavesdeepwithinEarth,orbetweenthethinwallsofiE  

The only place you are not likely to find many insects is in the oc 
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Black swallowtail adut butterfly 

den i fyl ng nsect s from ot her arthropods 
mU maii aIiI mais gets easier w ith expenen( , r. 
For example, a caterpillar you sec fee int 
a leaf might not look like an insect because ii 
apilears In have more than six legs. However. 
lt  actuaily has six Jointed legs and 10 fleshv, 
unionted .:cessory legs cailed prolegs. \Vhen 
the caterpillar Htrvae stage) transforms an 
an adult bunerliv, you will have no doubi 
about the nund.e'r of legs lt has. 

Ant 

Remember these icleritifying characteristics: 

lnsects have an external covering called an exoskeleton (a shell). 

lnsects have three body regions, six jointeci legs, and one pair 

of antennae. 

o Adult insects usually have wings. 

INSECTSTUDV 	15 





IIttLuunINsd 
Compare a bumblebee, a grasshopper. ancl a butterfiv. They 
differ in many was, hut they share the same general body 
struceure. While their body parts might differ in size and shape, 
they and all other insects are put together in the same way. 

isect Bo 	gions 
The insece bo:. 	distinct regions—head, thorax, and 
abdomen. The prominent features of the head are ehe eyes, 
antennae, and mouthparts. Attached to the thorax are ehe legs 
and, when ehev are present, the wings. The abdomen contains 
many of ehe important internal organs, such as ehe reproductive 
and digestive systems 

I a fc: insects, - ic- ;ax and 	:TTight appear to 
run together. The jointed legs, however, are alwavs attached Co 
the thorax. The area where the last leg is attached is ehe poine 
where the thorax ends and the abdomen hegins. 



The Insec'sArmor 
An insece's exoskeleton, or shell, is formed of 
together like the armor of a medieval knight. iCLi ciave no 
bones—no internal skeleton such as humans have. Muscles and 
seher hodv tissues are attached to ehe inside of the exoskeleton. 
The exoskeleton is made of chitfn (KY-tuhnj a li.ght, streng 
material. Even,  insect lives encased in chitin, although shell 
thicknessez 	 of caterpillars form thin skins; 

nlates. 

mi  

el 

Cicada nymphs hatch from 

eggs Iaid in trees.The 

young insects burrow into 

the ground and suck sap 

from roots, staying buried 

for up to 17 years. When 

they do come back out, 

they crawl up trees, shed 

their old exoskeletons, 

and emerge as fuiI-grown 

aduits ready to lay eggs 

and keep the cycle going. 

As an insect gnxvs. us skin becon: ;oo tight and splies-
je moles, er sheds its skin. The chiuno:s xoskeleton splits 
down ehe back, and ehe insece emerges from its old skin and 
expands ineo a new, larger one. The number of moles needed es 
reach adule form and sie varies from feur to on 
ehe species. 

An insect's body structure is related to its senses of 

sight, smeU, hearing, taste, and touch, and to how it 

moves about, eats, and breathes. 
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Head of fruit f!y 

4 

How an Insect Sees 
Most insects have two kinds of eyes: compound eyes for 
seeing detail and simple eyes for perceiving brightness. 

Praying mantis 

In the compaund eye, six-sided lenses called 
ommatidia contribute to the complete image the insect 
sees. A large dragonfly can have as many as 28,000 
ommatidia in each compound eye. Some queen ants 
flave aoout 50 lenses; some ronDer riies, 4,000; a 
swallowtail butterfly, 17,000. These large compound 	 \ \ 
eyes bulge outward, allowing insects to see up, down, 
forward, backward, and to each side. 

Compound eye of a fruit Ily 
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The simple eyes, called ocelli, are set in a triangular 
arrangement between the compound eyes. Simple eyes seem 

insects cannot to help ehe insect detect changes in brightness rather than 

focus their eyes for actual vision. In some cases, the ocelli are 16 times more 
sensitive to Iight changes than are the compound eyes. 

first on dstant Inseces probably never see the world around ehern in per- 
objects and then fect focus. They see ohjects, but probably not in sharp detail. 

A dragonfly will dart at bits of floating ash above a campfire, 
on near OflOS, evidenely mistaking them for insects on the wing. A wasp might 
as wo can. Their dart repeatedly at the shadow of a fly resting on ehe other 

eyes are hke 
side of a canvas tent. Butterflies will rush at a decoy cut from 
colored paper as readily as at another buterfIy. 

fixed-focus 

cameras. lnsects tnsects can see and remember different colors.The 
English scientist Lord Avebury proved this in a ciassic 

can, however, experiment. He paced a linie honey on a blue square 
see "black light," among squares of other colors. After bees began to 

the ultraviolet rays come daily to this square for food, he shuffled the 
squares and put food on none of them. lnstead of 

nvisible to humans. flying to the square that lay where the blue square 
used to be, the bees immediately landed on the blue 
square even though it was in an entirely different 
position.They associated the color with food, proving 
they could see and remember blue as a color. 

When a bee flies in a "beeline" horne to the hive, it navi- 
gates largely by using its eyes, recognizing landmarks along the 
way. ff ehe same bee is carried into countly it has never seen 

before, it is lost. Similarly, wasps find their 
way back to their nests or burrows by eye-
sight. II you place a leaf over the entrance 
of a digger wasp's burrow, the wasp will be 
confused when it returns because ehe spot 
ooks different. One scientist found that 
when he cut off a small bush near the 
entrance of a wasp's burrow and stuck it 
in the ground several yards away, the wasp 
flew to ehe bush instead of to ehe burrow. 
lt was using the bush as a landmark. 

Digger wasp 
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Liexvvia III.sT  I 
An insect's antennae function as its nose. Compare a damselfly 
with a male cecropia moth. The damselfly has immense eyes 
bot srnall, spikelike antennae. The moth has small eyes but 
large, fernlike feelers. The damselfly depends on sight to guide 
it; the cc apia, flying in darkness, follows its feelers along faint 
odor t dls through the night. 

Eastern fo iii damselfly 	 Male cecropia moth 

Sorne ichneumons (lk-NOO-muhn), insect parasites 

that lay their eggs ort tree-boring grubs, have such 

an amazingly keen sense ot smeU that thcy can detect 

the odor of their prey through 2 inches of solid wood. 

In the aritennae 

ofonejune 
beetle, scientists 

found 40,000 tiny 

olfactory pits for 

detecting odors. 

Laboratory tests 

have proven 

that honeybees 

can distinguish 

more than 

40 different odors. 

INSECT STUDY 	21 



Larvae are Young, 

immature insects. 

The Iarvae of 

butterflies and 

moths are 

caUed caterpilars. 

II 
Unlike bees and wasps, the earthbound ant seoms Co depend an 
smell rather than sight Co find its way. Ants leave odor trails an 
Che main routes around their nests. As long as its antennae are 
intact, an ant can follow these scent trails. Without its antennae, 
the insect is completely lost, even if placed dose to the entrance 
of its home. 

Like a radio tuned to one station, the sense of smell in 
many insects seems limited to a narrow range of odors. A male 
rnoth, traveling through miles of darkness to reach the female, 
seems insensitive to the thousands of other smells around it. 
Carrion beetles, which appear as if by magic when a fallen 
sparrow or dead mole begins to decompose, are led to the spot 
from far away by their sensitive feelers. All other smells seem 
not to affect thern. Rutterflies and moths follow their sense of 
smell to plants that will provide the right kind of fond for their 
larvae. The females are "tuned in" to that particular smell. 

22 	INSECTSTUDY 



Feeling Their Best 

1 
il 

1 

A! C 

Antennae of (A) butterfiy; (8) skipper; (C) moth; 
and (0) satumiid moth 

The antennae of 

different insects vary 

greatly in shape and 

- 	 ---. 	 sizeThey range frorn 

ide slei dcr Threadhke  

fecIs of ke0'dids 

eid onq hoi ned Cilyfemale 
grasshoppers to the 

rnasqurtoes bite 
stuhby spd<es ol robber 

flies. Anis and bees people; males 

Delaware skipper 	 have jointed, elhowed dine onthe 
feelars; butterflies have 

antennae 
 

that resemoe long-handled cluhs; gnats and 
nectar of flowers, 

rnosquitoes have bristly feelers that look like miniature 

bottle brushes. VVith such feelers, mosquitoes find their 

food in the dark. 
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Asian tiger mosquito 

How an Insect Hears 
Besides detecting odors, the bushy antennae of some mosquitoes 
and gnats heip catch certain sounds. To demonstrate this, 

Among all a scientist fastened a live male mosquito to a microscope slide, 
the nsect then held a tuning fork with exactly the same pitch as the hum 

of a female mosquito to the right of the male. Instantly, the 
nstrumentalists hairs 00 the male's right antenna began to quiver. The scientist 

(katydids, held the tuning fork to the left of the male mosquito. The hairs 

grasshoppers, 
on the left antenna vibrated. When the tuning fork was held in 
front of the insect, the hairs on both antennae quivered. Like an 

crickets, cicadas), airplane pilot flying on a radio beam, the male insect can find 

only the malos- the female in the dark. To stay on course, he has only to keep  
the hairs on both his feelers vibrating equally. That will lead 

neverthe femaes hiin to the humming female. 

—make music. Other insects hear in different ways. A cricket's ears are 
oH its forelegs, just below the knees, as are a katydid's. You 
can easily see these oval openings, called tymparia, when the 
insects are at rest. The ears of short-horned grasshoppers, or 
locusts, are on the sides of their bodies near the hase of the 
wings. Many species, including honeybees, ants, and dragon- 
flies, give 00 sign that they hem sounds the way humans do. 
1 lowever, they certainiy feel vibrations within the range that 
we call sound. 
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Many insect sounds are associated 
with the mating season. 
The song of the snowy tree 	 - 
cricket, the fiddling of the  
katydid, the chirping of the 	 :. 
field cricket, the loud burr of 
the cicada, even the ticking of the death- 

atch beetle as it bumps its head against the 
alls of a tunnel lt has hollowed out in a house tim- 	 Cicada with 

ber—all of these are serenades to attract females. In a 	 wings spread 
laboratory experiment, a female field cricket was drawn to a 
telephone receiver 30 feet away when she heard the chirps of a 
male cricket at the other end of the line. 

i L*X!ÄT&1iIIIiIl 	t*iittI 

Many insects react to the same four kinds of taste—salty, sour, 
sweet, and bitter—that people can identify. Some insects are 
especially sensitive to certain tastes. A honeybee, for example, 
will react to faint traces of salt that a human tongue cannot 
detect. A monarch butterfly can taste sugar dissolved in water 
at a level thousands of tinies weaker than a person can taste. 

The taste organs of most insects are on their mouthparts, 
as expected. However, the antennae of ants, bees, and wasps 
help them taste, while some flies and butterflies can taste with 
their feet. When the legs of a monarch butterfly touch nectar 
or sweetened water, the insect 
immediately uncoils its hollow 
tongue—its proboscis—to feed. 

tder 
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m',i  
Jflv p. y1119 

mantis has 
powerful jaws 
for devouring 
its prey. 

Butterflies and moths, with their coiled suck 
ing tubes, take oniy liquid nourishment, mainly 
nectar. The paper wasp, with laws and a tongue, 
can lap up nectar or chew captured insects to 
feed to the larvae in its nest. Plant lice and 

squash bugs have 
sharp, sucking beaks 
for drawing sap frorn 
plant tissues, as does 
the tiny froghopper. 
Beeties, crickets, and 
grasshoppers have 
jaws for chewing 
leaves and other solid 
food. The jaws, or 
r andibles, work 
sideways instead 

A grasshopper's strong jaws heip lt chew. 	of up and down 
like the jaws of 
higher animals. 

1 h!Ie1I 

Tiny hairs and spines connected with its nervous system give an 
insect a delicate sense of touch. These touch Organs cover all 
parts of an insect's body, even its eyes. Ants and other earth 
hugging insects such as crickets, earwigs, and cockroaches have 
spines that are particularly sensitive to vihrations. Some butter-
flies have a fringe of sensory hairs along the margins of their 
wings. Water striders can use the fine hairs on their feet to sense 
the approach of their prey through vibrations of the water's 
surface film. Tiny hairs on the leg joints of some insects—hairs 
that are bent when the legs move—enable the insects to teil the 
position of their hmbs. In contrast, we hurnans teil the Position 
of our legs by the "feei" of the muscles. 

The centrai nervous system in insects consists of a brain, 
iocated in the head, and two nerve cords that lie side hy side 
along the iower side of the body cavity. This position of the 
nerve cords is opposite to the piacement of the spinal cord in 
higher anirnals. 
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How an Insect Moves About 
Insects travel on the ground, underground, 
underwater, and in the alt. Many have odd and Y 
often surprising means of travel that fit them for CIJ 
the place where they live. Dragonfiy naiads, for 
instance, someumes move like miniature rockets 
along a pond bottom by expelling jets of water t* 
from their rears This drives them ahead in 
sudden spurts.  

Primitive insects known as springtails have 
a forked, taillike appendage that can be bent and 
then suddenly released like a spring to catapult li  
the insect into the air. Springtails are so Iight that ‚ 
some of them shoot into the alt from the surface 
film of ponds or streams. The most spectacular 
are the so-called snow fleas. In mild midwmter Dragonf!y naad 

weather, these curious black insects sometimes 
appear on snowdrifts in such numbers that they 
loc 	e clouds of windblown soot. 

A naiad is the 

immature, 

• water-living form 

of insects such 

as malies 

and dragonflies. 

.. 

Mature calico pennant dragonfly 
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/14  
Periodical cicada nymph 	1 '~ 3. Camel cncket 

Legs 
The legs of insects suggest the kind of life they lead. Mole crick 
ets and the nymphs (larvae) of periodical cicadas have forelegs 
enlarged into powerful digging tools. The lorig, spiked forelegs 
of the praying mantis are spined traps for capturing prey. 
Houseflies have feet with sticky pads that heip them walk on 
smooth panes of glass er upside down on ceilings. Robber 
flies—insect predators that swoop down on victims and grab 
them in midair with their feet—have unusually ]eng legs ending 
in hooked claws. Dragonflies are almost completely aerial 
creatures; they form their spined legs into a basket to catch 
prey in flight. Their legs are bunched so far forward that they 
are almost useless for walking, and are used mostly for clinging 
and climbing. Some water beetles have legs that work like oars. 

„~w\ 
Housefly 
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Water strders waik on the surfoee fUrn on waterrepellent tufts of 
hair tUat spread fanwise near the tips of their legs, like snowshoes. 
When not in use, the hairs fold up into a siot on the insect's leg. 

A Solid Footing 
To find out how insects use theft sx legs to wak, 

watch a large insect frQm above whcn t is chiHed 

and rnoving sowly.Tho insect walks on ei seres of 

trpods, the front and hnd legs on 000 side and thn 

middle leg an the opposite side rnoVing 

in unisonThus, like a three-Iegged stoo 

lt is atways firmly plantod, never oft 

balance. An exceptioti is the monarch 

butterfly, which walks on only tour ot 

its legs.The front pair is cerried focled 

against its body. 
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Wings 
Most insects have two pairs uf \.vings, a few have one pair, 
and some have no wings at all. Only aduit insects have wings; 
a winged insect is fully matuu', .vitli the exception of the 
subaduits (or subirnagoes) of mavflies. 

In the air, some insects ieach high speeds and high 
altitudes and travel greal distances. Their wings operate differ - 

Some butteduis ently frorn the wings of birds, Instead of the flapping or rowing 
can reach motion of a bird, the wings of an insect usually move in a 

series of figure eights. The English scientist Lord Avebury was 
heights of almost ihe first to dernonstrate ilik motion. He tipped the wings of a 
20,000 feet, \vasp with gold leaf and iet the insect fly in sunlight. The tiny 

spots of shining gold traced figure eights in the air. On wings 
noving in this fashion—often so fast they are blurs to our 

eves—many insects can outrnaneuver birds. They can stop in 
midair, turn, go straight up, drop to the ground, and, in some 
cases, even fly backward. 

The wing muscles of flying insects are the largest in 
their bodies. In one kind of fly, the wing muscles account for 48 
percent of the insect's body weight. These great muscles change 
the whole shape of the thorax, causing the wings to move up 
and down. Other special muscles are used to manipulate the 
wing to change direction, or to fold the wing when the insect is 
at rest. 

When wasps, butterfUes, and bees take to the air, the hind 
pair of wings attaches to Ihe front pair so that the insect flies as 
though it had only a single pair of wings. This is düne in van- 
005 ways. In wasps and bees, small rows of twisted hooks on 
the front edges of the hind wings engage little ridges on the 
trailing edges of the forewings. 



An insect has no lungs, 	
. When descending 

hut lt still must breathe 
Air enters through Underwater to lay 
openings in the body their eggs in the 
called spiracies, and 
a system of finely 	 ' Sterns of aquatic 

branching tubes or plants sorne 
tracheae, carries 	 ‚ 

oxygen directly to body 	
..'. 	 '. 	

" fernale dragonfhes 

tissues The droning  are enclosed in a 
of some flies is the 

film of air. In the hummrng sound made 	 * 

The spiracies are easy to see on the 
by air entering these 	sides of a tobacco hornworm. sunshtne, it looks 
breathing tubes. as if each diving 

Most insects need little oxygen. The most active fliers, 
however, such as dragonflies, bees, and moths, have small, dragonfly has a 
bladderlike reservoirs connected to air tubes. These reserve shiny silver oase 
gas tanks" hold extra supplies of air. A dragonfly breathes 
about 118 times a minute; some humans average about or "diving hell." 
18 times a minute. Less active species of insects breathe 
more slowly. 

Many diving, air-breathing acluatic  insects have a thick 
coating of fine hair, or pile, on the underside of their bodies. 
lt is called the plastron. Air catches in this pile and is carried A few insocts, 

along when the creature dives. By carrying its own oxygen like bloodworrns, 
supply, the insect is ahle to stay underwater for bog periods. 	dci have red blood 

An nsect's Circulatory System 	 with hemaglobin. 

The insect circulatory system consists of its heart, an open-ended 	They live in 

aorta (blood vessel), and hemolympk (blood). The heart and low-oxygen 
aorta, Iocated on the body cavity's upper stde, pump blood 

environrnents and throughout the open body cavity. There is flO System of blood 
vessels as in higher anirnals. Blood fills the entire cavity, bath use hernoglobin to 
ing all the organs and muscles. transport oxygen. 

The blood of most insects is usually straw-colored, pale 
green, or colorless because lt lacks the oxygen-carrying pigment 
called hemoglobin. The blood of most insects is not designed to 
carry oxygen. Instead, it transports and stores water, waste 
products, disease-fighting antibodies, and hormones. 
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The most accurate observation of an insect in nature comes 
from watching it undisturbed. When observing insects in their 
habitat, be c reful to leave ehem unharmed in the place that 
you bund them. 

The Leave NoTrace aporoech 10 nature and camping appes ro a l l 
outdoor activihes, incuding ohsorving insects. Requirements tor the 
lnsect Study rnerit bacqe ccli tor you to ooserve insects, and in sonne 
cases, coHect thom, so keep the orincipies of Leave NoTrace in mmd 
during your progress. 

As vrith aro trek in the outdoors, there are some basis 
guidelines Co follow when searching for insects. 

1. When you embark On your insect safari, prepare a trip plan, 
or at the very least, teil an adult where you are going. lt is 
also a good idea to take a friend with you, 

2. lt is a good idea to wear long pants, a long-sleeved shirt, a 
hat, and closed shoes to keep ticks, chiggers, and insects 
from biting you or hitching a ride. 

3. Check with natural resources authorities in advance to 
be sure that you will not be collecting any protected or 
endangered species, or wandering in a habitat where 
collecting is prohibited. 

4. Ask permission before entering private property. 

5. If you must handle an insect, be careful and gentle to avoid 
injuring lt. lnsects are fragile. 

6. Avoid touching an insect's nest. 

7. In most cases, specimens should be returned to the location 
ob capture after the requirement has been met. Check with 
your merit badge counselor for those instances where the 
return ob these specimens would not be appropriate. 
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Paying ft Safe 
Prevention goes hand in hand with mitigation, which means 
"to lessen in force or intensity" and "to make less severe." By 

__________ taking precautions to manage risk and the possibility of injury, 
you can be prepared to anticipate, heip prevent, mitigate, and 

Whenever you are respond to just about any incident that rnight happen while you 
observe insects. 

in the outdoors, Like all outdoor activities, insect watching has its risks. You 

make lt a habit to can start by dressing appropriately—for instance, jeans, boots, 
gloves, and a long-sleeved shirt for protection. The bites of mos- 

use sunscreen quieoes, chiggers, and no-see-ums are irritating bot not usually 

with an SPF of at dangerous. However, if your area has bad cases of West Nile 
Virus, protect yourself from mosquitoes by using the right insect 

least 15. Reapply repellent when you are outdoors. For protection from ticks, 
sun protection wear long pants tucked into your boots and a long-sleeved shirt 

buttoned up to the collar. 
as needed. Be careful when walking through areas where spiders and 

other biting insects might be lurking. Watch out for fire ants, 
which live in loose mounds of dirt. These bites can usually be 
treated by washing the area with soap and watet; applying an 
antiseptic, and covering with a sterile bandage. For more relief, 
take a mild nonaspirin pain reliever and apply a cold pack to 
the area. Seek medical attention immediately if there is trouble 
breatliing or the pain does not ease. 

Anyone who is highly allergie to fire ant bites or bee or 
wasp stings can have a life-threatening reaction called anaphy- 
lactic shock, or anaphylaxis. Symptoms can include swelling of 
the throat tissues or tongue that rnakes breathing difficult or 
even impossible. Call 911 for immediate medical assistance. 
Keep the victim comfortable—usually a sitting position—until 
medical heip arrives. 

People who know they are susceptible to anaphylaxis 
should carry an emergency kit that contains an injection of epi- 
nephrine, a rapidly acting hormone that reverses the effects of 
anaphylactic shock. 

For more detailed information about first aid, consult the 
- First Aid merit badge pamphlet. 
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A Clean Sweep 
You can collect mariy insects by 'sweeping' a Iawn or 

yard.This technique is done not with a broom but by 
swinging a collecting net back and forth over the grass. 

Brush the tops of the blades of grass with a fiat side 

of the hoop that holds the mesh net. Sweep for 30 

seconds or even a full minute, then swing the net 

swiftly through the air to force any captured insects 
to the bottom of the net bag. Quickly grab the net 

bag about a third of the way up from the bottom to 

keep the insects from escaping. 
Have a friend open a clear, seif-sealing plastic bag. 

Carefully turn your net inside out into the bag, shake 

the insects into it, then seat it. After observation, return 

them to the area where they were coflected. 

Sweep the same area several times throughout 
the year. Do the kinds of insects you capture change 

with the seasons? 

Collecting Net 

oo coenng :: 	an :mpernun nece ne euipment 
Colning nee are igheweighe. 	he caken anart 
caniei, and vi aae a in 	ime wi:h praper ca.-e. Cnieg 
hnonre and b'' 	''' hcue are ood nianes 
cc hcn a nec: snme f 	 or deparemene tores 
stod: :hem. 

can rnakea nec 	awonden dowe rieccgde of 
hambc-e: a piece ci wire 	vire cinches han2e; bern mcc a 

sorne tire-rnes Jrnic 	cnqcdcn neccin nreierabv 
r che hag: cnonoirdarnenc  hshing line: and duct :ape. 

The 'cud b- ounded or bkinc-cipned ac dcc - sed ercd 
andach- nne - 

 
:abaiftirnesasdeenaiccswide.Thehan-  

de engch d€: cds ccc -,he rnaieriai frorn ;vhich ehe handie 
rnade and mc Kind ci coheczicc for evhicb 	inmcnded. 
Dc nec marke che handic wo iong or he 

You can useyour 

collecting netto 

caplure insects  

frorn ehe iand, air, 

and water. 
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Blooms for Butterflies 
Attract butterflies by planting some of their favorite flowers in a garden 

or a window box. Choose a sunny spot that is protected from wind—the 

south or southeast side of a building, wall, hedge, or siope might provide 

sufficient protection. Or, arrange your plants to grow into a bowl shape, 

with the taller plants on the outside as a windbreak. 

Do not use pesticides in your butterfly garden.The poison that kitts 

insect pests will also kill butterflies. 
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Plant a variety of fragrant flowers w!th large pota!s or b!ossoms. Good 
choices inciLicie go!denrods, dahlias, geranums, h!biscus, marigo!ds, 
milkweed, phiox, snapdragons, lilacs, lavender, thyrne, red c!over, zinn!as, 
sunfiowers, and cornnion daylilies. Check with a !ocal nursery, the county 
extens!on agent, or your stete's department of natural resources to find 
out vvhich p!ants are best für a butterfly garden in your area. !t's always 
best to use native species. 

Wien trying to catch a butterfly on a sunny day, keep the 
sun ahead or to one stde of you. Approaching with the sun 
behind you will cast a shadow that could alarm the butterfly 
before it is within reach. Typically, it works best to drop the net 
over the butterfly you are pursuing. Once your target is in the 
net, pull up the bottom of the bag with your free hand, and the 
butterfly will dart upward into the bag. Raise the net, rotating it 
quickly to lock the butterfly inside. 	 - 

In some cases, sweeping the net from the 
side is more effective, bot you will have to flip 
the bag over the hoop to trap the butterfly in 
the tip of the hag. Do this carefully so that you 
do not damage the specirnen. 

Different butterflies have different flight 
habits; some will dart quickly upward, some 
will drop to the ground. Note the flight habits 
of different butterflies, learn frorn your 
mistakes, and you will become expert at 	annwamam  
capturing these lively and colorful insects. 	Sulfur butterfit 
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Moths 

Moths usually fiy at night, so different methods are used to 
capture them than are helpful in catching their butterfly 
relatives. Working the lights, sugaring, and mate attraction 
are some favorite techniques of moth collectors. 

Working the lights takes 
advantage of the attraction 
that some artificial lights hold 
for night-flying moths. Moths 
will circle endlessly around 
black Aight or mercury vpor 
buibs You can catch many 
inoths alter dark from around 
an isolated streethght or at a 
local gas stitlon or shopping 
center—with adult supervi 
sion. Or, attract rnoths by 
setting up a white sheet at 

Cabbage moth the edge of a wooded area, 
then shining a lantern or vehicle headlights on it. You can 
observe moths by catching those that come to your porch Iight 
at night or that flutter along the lighted windows of your home. 

Sugaring is an exciting method—and one of the most 
successful ways—of catching moths. Flies, bees, beetles, wasps, 
and butterflies also are frequent visitors to sugared trees. Mash 
or blend some peaches, apricots, or bananas, add a bit of 
brown sugar, molasses, or honey, sorne apple cider, and a 
teasp000 of yeast (optional) in a plastic container. Loosely cover 

Rot nights when the container and let the mixture femment in the sun for 

storms threaten a couple of days. Use a stick or an old paintbmush to smear 
the mixture on tmee trunks in long streaks. The best trees for 

will bring the sugaring ame those out in the open or at the exposed outem edge 

most moths. of a wooded area. The best time is dusk. Sugar several trees in 
a rough circle, creating a moth trapline that you can visit easily. 

Make the rounds with a flashlight to observe insects 
attracted to the trees. Add more of the concoction each night. 
Spring and fall are best for sugaring, bot sugaring can be suc- 
cessful whenevem moths are active. Visit the trees occasionally 
during the day. 
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Food Plants of Butterflv and Moth Larvae 
Butterfly 	 Preferred Food Plant of Larva 
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Watching and documenting insects can be tun all by itseif, 
but lt is twice as much fun ii you know precisely what you 
have seen. Scientists must be able to determine exactly what 
they are observing. One scientist can't teil others about an 
insect unless they all know and agree on the exact name of 
the insect being described. 

About 250 years ago, scientists began naming the hundreds 
of thousands of known insect species. They started by dividing 
all the insects into orders, broad groupings of insects. Some 
scientists recognize 22 orders of insects; others, more than 30. 
Most of the orders are based on the kind of wings and mouth-
parts of an insect. For example, the order Coleoptera includes 
all sheath-wined inects—that is, all beetles. 

Carl Linnaeus (1707-1778) 
Swedish botanist arid naturast Carl Linnaeus was the 

tirst to formuate p rinciIes tor defining genera and 

species of plants and animals, to simplify the binornial 

(two-name) system tor naming speces, and to use 

the system consistently. His binomial system quickly 

hecame the standard metnod among zooiogists and 

botanists tor naming species and is still in wide use 

though with modrhcadons) today. 

There are about 300,000 different known kinds of beetles; 
simply knowing the order is not enough. Scientists further 
divide the orders into fwnilies. These are smailer groupings 
within an order based on finer distinctions such as size, harck 
ness of armor, and shape of antennae and other body parts. 
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There are about 150 families of beetles. WEile dividing 
tEe order Coleopeera into families simplifies ehe problem of 
naming a single beetle, this still is not going far enough. 
Scientists nexe subdivide the families into genera. (The singular 
form of genera is genus.) Each genus is ehen divided into 
species. To pinpoint ehe name of an insect, therefore, the 
scientist muse know four things: tEe insect's order, Its family, 
its genus, and its species. 

When scientists write an insect's name, they use only 
the genus and the species, ofeen followed by ehe name of ehe 
person who Erst described ehe insece. The genus name is caph 
talized; ehe species name is not. The name of ehe person who 
described the insece also is capitalized and may be abbreviated. 
The person's name is placed in parentheses if ehe species was 
Erst described in a different genus. Scientific names are always 
italicized in print or underlined in writing. 

A ranikar beetle Is the ladybird or ladybug, lt is 
cnn of fhe most common and most weicome 
insects, bot thera are more than 450 species ci 
adybuq beetles in North America. If scientists 

want Co talS about one ofthem, they must use ha 

scentfic name. One of the species is cafled the 

'\ 	convergent adybird. lt locke like ak the other 
species except that lt bes 12 speie. lt ecentist 
talkine about Ihn 000veroenr ledybbc; cafls 
its scientific name. Hippodamfa convargers 
GugrinMeneville. 

With more ehen 700 different factilies of inseces, lt is 
impossible Co cover in ehis pamphlet ehe characteristics of ehem 
all. Therefore, Co fulfihl requirement 5 v  will have to do your 
own scientific research. Malte lt a point Co observe ehe habits 
of ehe insects you observe or collece. Tliis type of research is 
valuable because you will remember ehe faces you see in action 
longer than those you merely read aboue. Make noees as 
you observe. 
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Sources of Heip 
Plenty of sources can heip you determine an insccts 

scientific name: 

• Field guides, such as those tisted in the resources 

section at the back of this pamphlet. 

• Local amateur or professional entomologists. If you 

live near a college, natural history museum, agricul-
tural school, or national park, you can probably find 

someone there who knows about the insects in your 

area. A biology teacher at a local high school or a 

county agricultural agent might also be helpful. 

Major Insect Qdes 
Most of 	:::s:ts you see vi1I belong to the orders Iisted 
in the foiiowing tahle. Some of the less faniiliar orders, includ-
ing the proturans, springtails. stoneflies, earwigs, lice, thrips, 
scorpionfties. and caddisflies, are not listed. Vou can find more 
information ahorn them in field guid 

The descriptions in die table refer to adt: 	uilv. 
Rememher, the young of these insects often 	:t 	much 
hke the adulis. (The difference between imrr.jre d adult 
insects is discussed later in this pamphlet.) 



Order 	 Charactenstics 	 Typical Members 

Thvsai::: 	 BristetaiIs and silverfish: wing1ess 	FstIeraii 
usu 	:y bodv; long, siender 	verfish 
antennae; two or three bristlelike 
tails; no metamorphosis 

Silverflsh 

Ephemeroptera 	Mayflies: net-veined vings folding 	Mavflv 
r the Lack like a butterfivs: 

J or three long tails; found near 
vater; most live oniv a fev hours as 

adults; incomplere metamorphosis 

Mayfly 

Od n i 	 Dragonfiles and damseiflies: two 	Dragonfly 

- 	 pairs of netveined wings: very lauge 	Damselfly 
- 	compound eves; chewing mouthparts; 

idult' are strong Liters but cannot  
walk; incomplete metamorphosis 

Dragonfiy 

katydids, crickets, and Field cricket 
grasshoppers: cheving Katvdid 
mouthparts; two pairs of vings; Grasshopper 
forewings leatherv, hindvings 

Katydkl broad and memhrrnn 	folded 
under front winc, 	at rest; 
incomplete meta - 	sis 

Isc: :::a Termites: small, mostly vhite and Termite 

/ 
soft-hodied; chewing mouthparts; 
live in lauge, hidden communities; 
incompiete metamorphosis 

Winged termite 
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Order 	 Characteristics Typical Members 

Her, : 	 ra 	True bugs: usuaily twa pairs Box elder bug 
of wings: forewings leathery at Squash bug 
base, rnemhranous at tip; sucking \Vater strider 
rnouthparts at the front of the head; Giant varer bug 
feed an plant or animal iuices; 

Giant water bug 	manv are harmfui to crops: 
incompiete metamorphosis 

Aphids, scales, leafhoppers, etc: Cicada 
winged or wingless; those with wings Aphid 
(usuallv fourj hold them arched above Spittiebug 
abdomen: mouthparts connect at the Mealvbug 
back of the head or hetween the legs; Leafhopper 
heak usualiv short: cicada males Pehodicaicicada 
make Ioud huzzing sounds: 
incomplete metamorphosis 

Neu tera 	 Lac 	ngs, etc.: :'ewing 	Lacewing 
hpa: 	o pairs of 	Am 1jan 
't-ve 	gs, roofed 

over bodv when at rest; 
lang len der antennae 

Adult lacewing complete metarnorphosis 
rfl Tion nymph 

Coleopc Beetles: hard-shelled front wing Ladybird beeile 
covers (eh'tra) under which rear Bali weevil 
vings fold: chewing moutnparts: Rove beeile 

largest of the insect orders: complete Colorado potato 
metamorphosis beeile 

Bon weevil Tiger beetle 
Firefly 



Order 	 Charactetistics 	 Typical Members 

Lepidoptera Butterflies and moths: two pairs Monarch butterfiv 
of \vings co::c: 	.;ith scales tthe 
"dust" that :‚'s 	vhen one 

Buckeve hütte] - 
Mourning cloa' 

is handled): sucking mouthparts hutterflv 
jong, coiled prohoscis): antennae Painted Ia(4 
cluh-shaped on hutterflies and hutierfiv 

)utterfly fernlike or threadlike on moths: SxvaIIo\\ tau  
complete rnetarnorphosis hutterflv 

Sphinx moth 
Cecropia rnoth 
Fall \veh\vorm 

Diptera Ries: two wings; usuallv sinall, Flouseflv 
. often svPt and agile fliers; manv are Horsefiv 

nuisances to hurnans 
andlive:tock;some 

Gnat 

Biting ‚ 	etamorphosu 
midge 

Mosquto 

FIeas 	:in\, wtngless. iump;i Cal flea 
inse::s, aduits are bloodsud Dog flea 
parasites of hirds and mammais: Rat flea 
hodv tlattened side 10 side like a 

) 	) sunfish: complete rnetamorphosis; 
Dog flea caterpillarlike larvae 

Hvme : 	era Bees, wasps, and ants a.. have Ant 
four 	ueinaraiiou 	.............t Honevbec 
workers are wingles 	if the Sawflv 
highest orders of insects 	manv 1 lornet 
are social: coiriplete metarnorphosis tchneumon 

i&a';ed ant \Vasp 
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U sT UItze I$I$R isiisii 
With ehe exception of aphids (the eggs hatch inside the female, 
which gives birth to live young), all insects hatch frorn eggs. 
Insects reach adulthood in a variety of ways. Sorne look like 
miniature wingless adults when they hatch; others pass through 
several stages during which they look entirely different from the 
adult. This process of change is called rnetamorphosis. 

No Metarnorphosis 
Insects grow into their adult forms in 	 (Example; Silverfish) 

one of three basic ways 00 metamor 	E 
phosis, incomplete metamorphosis, 
all d complete metamorphosis. 

No Metamorphosis 
Among the most primitive insects, the 
young emerge from the egg looking just ‚. 
like aduits only smaller. An example is ( 	. 
the wingless silverhsh that often is  
found in attics 01 basements. Young and 
adult silverfish live in the same places 
and have the same type of mouthparts / 
and feeding habits. 

Incomplete Metamorphosis 
Grasshoppers, chinch bugs, cicadas, 	 Incompiete Metamorphosis 
mayflies, and dragonflies 	

EGG 	
(Example; Grasshopper) 

are examples of insects 
that undergo incomplete 	 ( - 
metamorphosis The young 	 ( 

7/2 emergmg from the egg 
resemble the aduits in 

1\ general body form but 
do not have wings. 	 L 	 vF 



Water Babies 
Among mayflies, stoneflies, and dragonflles, the 

nymphs live in water, while the adults are airborne. 

The nymphs only slightly resemble the adults into 

which they develop.They hatch from eggs laid in the 

water or on aquatic plants.They breathe through gills 

and will die if removed from the water. 

EGG 
0 

- 

AOUAT!C

/L~ii 

NYMPH APULT 
11 

staqes of 
mayUy 

Whitetail 
dragonfly 

The dragonfly nymph is often mud-colored and 

well-camouflaged as it stalks smaller insects on the 

bottom of a stream or pond. Nearing its prey, it darts 

out an armlike underlip nearly half as long as its body 
and grabs the prey with a pair of sharp pincers. 

After going through several growing stages and 
molts in the process of incomplete metamorphosis, the 

- 	 nymph reaches its full 
size and climbs out of 
the water.The back of 

its skin splits es the 

nymph undergoes its 

fast molt and a 
mature dragonfly 

emerges.The adult insect is fitted for an 
aerial life with fully developed wings and 

has a tracheal system for breathing oxygen 

from the air. 
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Compiete Metamorphc 

ompIete Metammphosis 
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When the larva is mature, it stops feeding and transforms 
into the pupa. In this stage, the insect usually is inactive and 
does not feed, bot it undergoes a remarkable change into the 
adult form. After several days or months, the adult emerges from 
the pupal stage. The adult's most important job is to reproduce. 
In many insect groups, the aduits die soon after Iaying eggs. 

A Monarch's Life 
Let's take a dose look at an insect that undeoes compiete metamor-

phosis—the monarch butterfly, Danaus plexippusThis common yet 

beautiful orange-and-black butterfly begins ute as a palegreen egg on 

a milkweed leaf. A tiny caterpillar emerges four or five davs alter the 

egg is deposited.This isthe larval stage of the butterflyThe caterpillar 

immediately eatsthe eggshell and then the leaves ofthe milkweed, 

the only food it will eat thereafter. 
For about 12 days, the caterpillar does almost nothing but eat milk 

weed leaves, cutting off pieces with its strong jaws. By the end of that 

period, it will have molted three or four times.The caterpillar is then 
about 2 inches long and striped with bands of yellow, black, and green. 

As the end of the larval stage draws near, the caterpillar begins 

spinning a silken thread from glands in its mouth and attaches one end 

to a leaf.The other end is tied to its rear.The skin splits and s?owly sildes 

off the body while the caterpillar hangs downward, revealing the third 

stage—the pupa or chrysalis. 

Ufe stages of a monarch bu 

EGGS ON A LEAF 

CHRYSALIS 

CATERF'ILLAR 
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Monarch buttery chrysalis 

The chrysalis is a shiny, transparent green with several spots of gold. 

lt hangs from the leaf for several days to about three weeks, depending 

on the weather. Near the end of this period, the chrysalis turns very dark 

(almost black), arid the wing pattern ofthe adult butterfly can be seen 

beneath the thin skin. 

Finally, the bottom of the chrysalis splits and out crawls the adult 

monarch butterfly. lts wings gradually expand and harden, and the 

butterfly starts to use its long, hollow, coited "tongue" to suck 

nectar from flowers. 

Usually, the adult will live four to six weeks, feeding occasionally 

but mostly just wandering from field to field.The last brood of summer, 

however, will migrate south, often in large numbers and journeying an 

incredible 2,500 miles.This brood lives longer—some ofthe monarchs live 

through the winter in Mexico or along the southern coast of California. 

Many fly northward the next spring and begin the cycle of life over again. 

Moths, which go through the same stages as butterflies, often Spin a 

protective cocoon of silk around the pupa. Only a few butterfly species 

spin cocoons. 
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11sr.r.isiml 
Most insects are not dependent upon one another, bot for a 
few species, the story is different. Social insects will swarm and 
sleep, hibernate, and migrate together. Social insects include 
termites, ants, and certain species of bees, wasps, and hornets. 

These insects live together in groups all their lives. By 
instinct, each individual performs a certain task that is of value 
to the whole commuriity. Social insects care for their young 
(something most insects do not do), build nests, and sometimes 
feed each other. Let's look at some species of social insects. 

WEM 
You may have come upon the paper wasp 
(Polistes) while hiking with your patrol, 
on a family picnic or in your backyard 
You might not have en;oyed the encounter,  
as the female of this species can give quite 
a painful sting when annoyed. Even so, this 
wasp must be considered a friend to people 
because it preys upon such pests as cater 
pillars The larvae of vanous destructive 
insects are food for the paper wasp's young. Golden paper wasp 

A paper wasp colony begins in the 
spring when a queen, the only survivor of a nest from the pre-
vious summer, awakens from her winterlong hibernation. She 
immediately starts building a new nest out of coarse paper. She 
makes this paper by gouging out bits of old wood from stumps 
or logs and chewing them into a pulp with her strong jaws. 

She first makes a single, six-sided cdl, suspending it upside 
down in a protected place—beneath the eave of a garage or 
barn, or from the underside of a tree brauch. As soon as the 
first cdl is completed, the queen lays a single egg in it, attach-
ing it with a gluelike substance inside the upside-down ccli. She 
also places a drop of nectar in the ccli for the larva's first meal. 
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The queen makes more cells surrounding the first and 
lays eggs in them. As the tiny, white, heipless larvae mature, 
they are given solid food—the bodies of insects the queen has 
captured. When a larva reaches full size, lt spins a cover over 
the end of its cell and transforms into an adult paper wasp. 
The ernerging wasp breaks out of its cell and irnmediately 
begins to help the queen make new cells and feed the larvae. 

All of these workers are sterile females. Only the queen can 
lay eggs. When she has plenty of papermakers at work, 
the queen retires and concentrates on egg laying. Occasionally, 
a wasp colony has more than one queen; theo the nest 
grows faster. 

A few of the larvae get extra rations of food. These 
will become queens of future generations of paper wasps. 
As summer ends, the old queen lays unfertilized eggs that 
develop into male wasps. These whitefaced wasps mate 
with the young queens. 

As the chill of winter nears, the wasps become sluggish 
and less active. Finally, all but the young queens die. These 
fertile females find a snug harbor under a log, in a trash pile, 
or in an attic or shed, and hibernate for the winter. With the 
spring sun, the queens come out of their hiding places and 
begin the cycle of wasp life over again. 
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Optional 
Requirement lOb 
If you want to chonse optionai 
renuirement lob, you should first findout whether vou 

are uhergic to hee stingsThis can he determined by a 

visit to an aergist or your farny physician. lfit turns 

out YOLJ arc ahergic to hee stings. YQU should cboose 

another opton. 

In compleung reqrurement !Ob, your uounselor cnn 

heip ycu find an established beekeeper. Ask 0 the nee 

kerper can rneet wOh you anti a buddy anti, as par-, of 

ths reouirement, whether the beekeeper wih allow vou 

to remove tOn comOs Before your visit, be sure your 

budny aso bes benn checked by a physician anci is not 

aiiergir o boa stings 

For hep with l ocafing a boekeeper in your strte, 

visft wwIJ.beecutue.cam and dick an "tind a hee 

keupe war yo0' 

ruit 	rtit 3e's 
Ants anti bees are the most social of the social insects; both 
are interesting to watch. If you choose to observe an ant colony, 
you will have to make a special observation unit called a formi-
carium anti put the colon" in lt, because you rsnnot  see inuch 
ant act 	above ground. 

Just os they oo in nature,  anis vvill diq eioborato tunneb, witten o formicarium, 
ant farm.Thc tantaL, alIow a route from one aren of their iiving soace to 

ai"atho. as veb as arcnss rn rhe surface. Ohe tunnrts maO 10 sections and 

chambars tOd hava soecifc nurposes, Some are d-'signated tor food storag, 

~A, liiIe albers er ," o. horn the ants s.ore theO garbapo or where the uuean voll 
Ive ano av  epgs 

ihn oroon's tunnel and chambor je soecallv constructed to ureven: her 
from rirnwning: Lhe tunnel iha: maOs to lt h anches ort fram anotner tunnel 
na theo turns up. As 0w nns tip their tunnels, thay carry the extra me:enal 
to the surface, u'"ich r'reates a mounrl. These mounds are calied ant lilie. 
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Preparing an Ant Farm 
The simplest method of preparing an ant farm, or formicarium, 
is to use two widemouthed glass jars with lids. One of the jars 
must be smaller and slightly shorter thari the oeher; when it is 
placed inside the larger jar, tliere should be about a half inch of 
space between the outside of the smaller jar and the inside of 
the larger one. 

The seit in your ant farm must remain damp. Be sure to add a 
tittte water from time to time. 

Follow these steps to prepare your ant farm: 

Step 1 —Securely tighten the lid of the smaller jar, then put 
that jar into the larger one. 

Step 2—Drill two holes approximately 1/4 joch in diameter in 
the lid of the wider jar. 

Step 3—Put a tighe-fitting cork into one of the holes; this will 
serve as an opening for feeding the colony. 

Step 4—Use quick-drying rubber cement or a glue gun to 
fasten a screen of fine cloth or wire mesh over the other hole. 
A small piece cut from a discarded pair of women's hose 
will work weil as a screen and will let plenty of air into the 
observation unit. The opening will be small enough to prevent 
the soil in the unit from drying out rapidly and endangering 
the ants' lives. 
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Atthough we commonly thirik of ants as pests that crawl into the picnic 
basket or irivade the kitchen, they are, on the whole, beneficial creatures. 
They feed on countless dead or dying insects, thus heping dispose of 
natural wastes. 

Ants also are important in water conservation.Those thai uve rn the 
soll move great amounts of earth in making their tunnels and chambers. 
They make the soll loose and poraus so that lt can absorb much watet 
that might otherwise tun oft. 

RMINGT 

6$ 	5SECT STUSY 



bringing in nev supplies of leaves, others carefuliv tend the 
oardens so that oniv the desired fungus grows. All other 

rowths are destroved. The size of the tunnel is controlled 10 
:;aintain lust the arnounz of heat and :::cre this fungus 

czc:s fzc 	................ h their own 
............................. 

Another interestL :.vpe of farming am is the harvester arzt, 
vhich live, in southzvestern portions of the United States and 

on all of the other continents except Antarctica. Harvester ant 
eat seeds that thev gather and store. Alter a heavv rain. the 
bring their stored seeds ahove ground anci spread them out tc 
drv so that thev will not hecome moldv. In some species, the 
large-headed soldier-caste ams serve as millers and grind the 
flintv seeds to a flourlike powder with their powerful Jaws. Fu':•s•., 

LIVESTOCK RAISERS 
leaft..:r' a' - ts ive 

Sorne kinds ol 	raise their own 'livestock." Plant lice, or in North and 
aphids, secrete a sweet. honevlike substance called honedeu' South America 
of which ants are verv fond. The ants care for the aphids like 
a human farmer cares for  cattle. bot the greatest 

The aphids live with the ants and are protected trom harm, numbers ofthem 
When an am wants sorne food, it strokes an aphid with its 
antennae to ohtain a drop of honevdev. In the fall. ants carrv are seen in 

young aphids or aphid eggs down into the nest so that thev will eropical areas, 
survive the winter. 



Soldier Ants 
Many species of ants have a special dass of workers 
with large heads and strong jaws called soldiers. Their 
duties include defending the coony and, in the case of 
the harvesters, crushing seeds and other hard food. 

A few ant species in Africa, North America, and 
South America seem to be atmost alt soldiers. These 
army ants—legionary ants in North and South America 
and driver ants in Africa—are foragers. Periodically, 
the whole cotony goes on a tong march, preying upon 
creatures that cross their path. Small workers carry 
the larvae white the targer ones, working together, 
do the killing. Some ofthem march by night and make 
temporary camps in the morning.They spend much of 
each day in raiding parties that go out from headquarters 
and kill whatever they find, including insects, mammals, 
and birds that can't get away quickly enough. 

HONEYPOT ANTS 

Honevpot ants, another type of am vhh a fondness for honev -
dev, have overcome the problem of storage in an unusual 
Some of their workers, called rep!ees, becorne living honev 

- aing r eat amounts of the sweet fluid until their ando- 
Commu 	 xpand 10 enormous proportions (the sic-a of grapes). 
among anIs is 	1 	aenc1 all their tirne—months or even :cars—clinging 10 

the ceilin°s of their underground chambers. .aen a hun°rv 
almost entwely by 	 - 

worker passes hv, she strokes a honevpot wttfl her antennae 
touch and smell. 	and gets a drop of nectar. Honevpot ams live in warm. dry 

areas throughout the world, including western portions of,  

SLAVE-MAKING ANTS 

In the 0001 •:::::a:cs .:-:H1::ape. Asia, and North America, 
siave-making a::: : -:cs:ake war on other ants to capture 
their pupac. The po ::cc :: :- brought to the nest and, when thev 
mature, must do th: 	:.: 	af their adopted colonv. A few slave- 
makers have beconie so dependent upon these vorkers that 
thev have lost the ahilitv to do work themselves. Thev must 
continuallv kidnap workers from other colünies 10 survive. 
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Bee Society 
Humans have been keeping the honeybee, Apis mellifera L, for 
more than 4,000 years. This relationship between humans and 
honeybees is symbiotic, or cooperative: Honeybees are managed 
as domestic livestock, thus depending on humans; at the same 
time, humans depend on bees to pollinate crops. Many fruit 
trees cannot be pollinated profitably any other way. Trees would 
not produce much fruit if not for honeybees going from bIos 
som to blossom. These insects also provide honey and ingredh 
ents tor the production of candy, beeswax, and candles. 

Honeybee society is much more advanced than that of the 
wasp, and lt rivals ehe ant's. In a beehive there are three castes 
(ehe queen, the male or drone, and ehe worker), just as there 
are in a wasp colony, bot honeybees have many more divisions 
of labor and more specialized tasks. 

Unlike a wasp colony, a swarm of bees survives the Winter, 
although individual bees (especially workers) might live only a 
few weeks during the active season. To live through the winter, 
ehe colony must have highenergy food, which is why bees 
make and store honey. A honeybee society has two goals: to 
be sure ehe young will be cared for and survive, and Co collect 
enough food to see the whole colony (which might number 
50,000 bees) through the dormant season. 

Each bee has a task to do to ensure the proper working 
of the colony. Let's examine their mIes. 

lt is estimated that 

about one4hird of 

the U.S. diet 

depends on hon-

eybee pollination. 

Honeybees pro 

vide 80 percent of 

the pollination tor 

vegetable, fruit, 

seed, and 

flower crops. 

he queen huittyute titis dfflOflg - 

workers on the honeyco'nb. 
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Sixteen tu 18 days after her own egg was laid, the young 
queen emerges from her cornb ccli, and often will sting and kul 
the other queens that are still developing. If two queens hatch 
at the same time, they fight until one has been stung tu death. 
Then, the old queen must either leave or fight for her life. 
Usually she leaves, taking with her a large number of workers 
to Start a new colony. Their flight is referred to as swarming. 

After the young queen has gotten strenger, she leaves ehe 
colony for her mating flight, then returns tu the hive and begins 
her lifework of laying eggs. 

THE DRONES 

While the new queen is maturing in the hive, a few hundred 
male bees also are growing. They develop from unfertilized 
egg s. Their sole purpose in the honeybee society is tu mate 
with ehe young queen. 

When the new queen takes off on her mating flight, all 
the drones trail her. Usually, the strongest and swiftest flier 
among ehem mates with her in the air. After a drone mates 

After about Six with ehe queen, he dies. The other drones, having been pampered 

weeks of hard and cared for carefully until this time, find they are no longer 
welcome in the hive. The workers might stanze them tu death 

labor, the (drones cannut get food for themselves), drive them from the 
honeybee worker hive, or sting them tu death (drones cannot fight back because 

they have no stingers). 
has Irteraily 

worked herself tu THE WORKERS 

death. Workers Nearly all the thousands of honeybees in a hive are workers- 
sterile females that cannot reproduce. Like the queen and 

that develop tate drones, they go through the stages of egg, larva, and pupa 
in the summer within the cells of ehe comb. From ehe moment they step forth 

as adult honeybees until they die, they spend all the daylight 
can live through hours at work. 
ehe winter Sume stay in the cumb tu clean ernpty cells, bring foud 

becausethey 
tu the young, make beeswax fur mure combs, and, within 
their budies, change the nectar intu huney that is stored in 

rest during the the combs. On hut days they might provide air-cunditioning 

dormantseason. by fanning their winas tu move the air within the hive. Or, 
these wurkers might guard ehe entrance againse enemies. 
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Others work outside, gathering pollen and nectar to 
provide the raw material tor the colony's food. They buzz 
from flower to flower, packing pollen from the blossoms into 
special baskets on their hind legs. They also bring home 
nectar in honey sacs—a second stomach, er reservoir—within 
their bodies. 

INSIDETHE HIVE 
A honeybee hive is divided into parts, each with its 
own purpose. In one area there are cells full of grow-

ig larvae. Nearby are cells with beebread and others 
with honey for the nurses that tend the larvae. In one 
area of the nursery are larger cells that contain the 
larvae of drones. Near the bottom of the nursery are 
big peanut-shaped cells where a few queens develop. 
At the top of the hive is the main storehouse of honey, 
where most of the inside workers spend their time 
making and storing die staple food for the colony. 

Bee Ordeals 
In the United States, the hee population has decreased signiflcanth over 
the past several decades. Beekeepers all across the country have tried to 
help by providing them with manufactured supers (framed boxes) that 
serve as hives where they can thrive. Mites are helieved to be a major 
cause of population decline as well as natural habitat destruction.Tracheal 
mites and varroa mites were discovered in hees in the United States in 
1984 and 1987, respectively. 

Colony coilapso disorder, or CCD, is another major reason tor bee 
population decline. Its direct cause, however, is not known, lnsecticide 
use, disease, mites, environmental stresses, and malnutrition are some of 
the posshle causes of this syndrome. Many scientists believe lt is likely a 
comhination of several of these factors. 

Honey in the Hive 
There is an easy way to find out about how much honey 
is stored in a hive or honey super. Just check the honey 
stores in the hrood chamber. A deep frame full of honey 
will weigh approximateiy 6 pounds.The bees will need 10 
of these.Two shallow frames will equal one deep frame. 
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Predators and Parasites 
The predators and parasites of the insect 
world heip us by preying on other insects 
that spread human diseases or destroy 
valuable plants. Dragonffies and damselflies, 
ground beetles, ladybird beetles, 
syrphid flies, praying mantids, and the 
aphid ion (the larva of the lacewing) are 
important predators. They seek out and 
destroy such insect pests as the mosquito, 
the aphid (which kills plants by sucking out riornworm with cocoons of a 
their iuices) scale insects mealvhuos and wasp parasite 

mitesthat feed on plants. 
Arnong the heipful parasites are fly maggots (especially of 

the family Tachinidae) and various species of the ichneumons 
that were mentioned earlier. Usually, the insects do their deadly Some predators 
work by depositing their eggs on or in the body of the prey. The of harmful 3nsects parasite s larvae eat the host insect s body gradually rather than 
killing it with just a few blies as predators da also destroy 

lnsects also are useful in controlling undesirable weeds. beneficial insects 
Occasionally, certain insects are introduced into an area to kill 
off a destructive weed. The U.S. Department of Agriculture, hut, overall, 
for example, introduced chrysolina beetles from Australia into these predators 
grazing land in the West that was being overrun by Klamath 
weed. Within a few years, the beetles had Klamath weed are helpful to us. 
under control. 

Scavengers 
Insects serve as nature's garbage disposers. Many of them feed 
on decaying animals and animal dung that, if left alone, would 
breed diseaseproducing organisms or prevent plant gross 
The list of insects providing 
this sanitation service is 
long. Dung beetles, carrion 
beetles, and blowflies are 
among the more common 	 .. ...; 	 - 

and important scavenger 	 - - 

Mariied carnon beetle 
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Today, scientists 

use insects in 

toxicology(the 

study of poisons), 

physialogy (ehe 

study of ehe boddy 

processesof 

organisms),and 

cancer research. 

E - 

_ 

Mediterranean fruit fly 

Subjects of Scientific Studies 
Because many insects, such as the common fruit fly (Drosopkila), 
have many generations in a year, they are irnportant in such 
sciences as gen etics, the study of heredity (how traits pass from 
one generation to another), and genomics, how genes regulate 
body functions in health and disease. They also are valuable in 
studies of pollution problems and of ecology—the relationship 
of living things to their surroundings. 

Food 
Many birds and some mammals live almost 
entirely on insects. Insects are the major part 
of the diet of frogs toads salamanders 
hz c1s spiders some snakes fish and 
even some unique plants such as the 
Venus flytrap and other sundews, and 
pitcher plants. 

Venus flytrap 
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Some people say insects make 
tasty snacks, tike these 
mealwomi tarvae. 

Some people use insects as food. In South Africa, 
some people roast termites and eat them by the handful, 
like popcorn. Some people in Mexico make a cake from ehe 
eggs of water boatmen. In Australia, grubs are roasted and 
e.ten I ehe Aborigines. 

The Web of Lite 
Studying inseots can heip you discover how,  closely 

connected ah living things am, lt every insect in the 

world died tornormow, many fruits would disappear. 

Wildfiowers would becorne rare or extinct because, like 

fruit trees, thev depend 00 insects tor pollination. Many 

songhirds that eat insects would die; garne fish and 

sorne rnarnrnals would disappear.There would be no 

rnore honey or silk. We can never foresee all the conse-

quences of pulling a strand frorn the web of ute. 
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Hai isects 
A sting from a hornet or bite from a horsefly can be a painful 
reminder that some insects are harmful. But the chief ways in 
which insects harm us can go far beyond bites or stings. 

• They carry disease-producing organisms. 

• They consume stored grains and other foods. 

• They destroy crops, as weil as forest and shade trees. 

• They are household pests. 

Disease Carriers 
any insects transmit the germs that cause 

disease. Mosquitoes are the worst offenders. 
They carry the organisms that cause the 
deadly West Nile virus malaria yellow 
fever, encephalitis, and many other tropical 
and subtropical diseases. Malaria alone kills 
more than 1 million people and makes 
more than 300 million people clinically sick 
every year. Every case is transmitted by one 
of only a few mosquito species, all of 

osqUito 	 which are in the single genus Anopheles. 
Several other insects, such as blackflies, tsetse flies, sand 

flies, and assassin bugs, are serious pests in other parts of the 
world because they transmit disease. In the United States, 

sickness can be transmitted by such disease carriers as 
fleas, lice, ticks, deerflies, and horseflies. 

Biting flies, mosquitoes, and bugs of several species, 

J 	as weil as the housefly, are responsible tor diseases in 
animals. Some are parasites, living in and 

/ on the host animal. Among the diseases 

/ 	and conditions these insects transmit are 
anthrax, botulism, tularemia, swine eiysipe- 

las heai tworm intestation and swamp tever.  
Some insects do not carry diseases bot kill or 
cripple an animal by living in its flesh. Among 

. 	these are the botflies and screwworm fly. Some 
\ 	of these diseases affect people, too. 

The harmIess400king housefty spreads more 
than 100 human diseases, induding typhoid, 
tuberculosis, dysentery, and choiera. 



Corn earwomi 

Crop Destroyers 
The damage insects do to useful trees, crops, anci 
other plants and to stored grain runs into tens of 
hillions of dollars each year in the United States 
alone. Wherever there is organic material, vou 
can be sure some insect is either in it or trying 
to get intO it. 

Arnong the insects that take a huge toll hy 
their feeding are corn borers. grasshoppers, com 
earworrns. Hessian flies, chinch bugs, aphids, iea 
hoppers, tussock and codling moths, scale insect 
borers such as the eim bark heetle (which 
also transmits Dutch eim disease), and 
other heeties. A few species of aphids and 
leafhoppers spread crop-plant diseases, 
causing hundreds of millions ot ciouars 
in cron losses each vear in the United 

Househod Pests 
Click beete 

You 	 : --nd a few unwelcome guests 	 - 
in your :::::c. ::::e ants will visit occasionaliy i 
vou leave sy: :: i the tahle. Cockroaches will 
nibble on u::.::;:d food and, if nothing better is 
around, will chew the hindings oft books au 
magazines. Silverfish and book lice also cm 
eating starched shirts and ravon curtai:is. Ti 
vae of clothes moths and carpet heeties mal 
ineals of woolen and mohair garments, furnllure, 
feather dusters, silk stockings, and other dried 
animal products. 	 ii 1 9 d9 E 

Perhaps the most destructive household 
pests are termites, carpenter ants. and other wood-destroying 
insects such as powder-post beetles. Left uncontroiled, these 
insecis can cause serious damage to house and furniture. 	A:ev.te c.esn 
Termites are particularlv damaging because thev rareiv show,  on 

	live can hve 3r 
the surtace of the vood, which makes it ditticult tor propertv 
owners to know that termites are at work. The termites chew 	50years 
frorn the inside until oniv a shell remains. Rarely, termites will 
excavate an opening when swarming. 

Other beetles, flies, and moths of several species feed on 
leather, wool, tobacco, spices, drugs, meats, dried fruits, nuts, 
and cereal products. 
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Controfling Harmful tnsec3 
The 	:::c::;:os 	natural controls provided hy 

.::luding hirds, small 
mammals 	 :nsects_destrov far 
marc harmfu 	-.a:.o:.::; 	artiflcia, 
means. lnsects pi 	ne a:±c:. v. birds, skunks, 
shrews, rnoles. 	-nd 1Las 	:anstantiv an the 
lookout for insects. 

Biological control—introducing predators, parasites. er 
forms of üfe such as hacteria that will destrov an insect pest—
was introduced in the late iSOOs, when California citrus 
growers were being wiped out by an insect called the 
cottonv-cushion scale. The vedalia Iadvhird heetle (Rodclia 
cardinalis Mulsant; was imported from Australia 10 e- 
cottonv-cushion scale, and within twa vears the pest 
completeiv controlied. 

Another kind of biological control is sterllizing the males 
so that na eggs hatch. This was tirst done successfullv in 1954 
against a parasite called the screwworm fly that, in its larval 
stage, hves in and feeds an the flesh of living livestock. Three 
and a half billion male screwworm flies (males can male repeat 
cdlv; females mate onlv once in their lives) were sterilized by 
Xravs and released over Florida, Georgia, and Alabama, 
the hardest-hit states. In less than a vear the screwworm fiv 
menace was virtualiv wiped am in die Southeast hecause so 
few Young vere hatched. 

New svnthetic insect-grovth-regulating horrnones are 
sometimes spread as liquids, as granules, or in plaster pellets in 
the habitats where the larvae of pest or disease-carrying species 
live. These hormones slov or stop th ........:. . .xelopment and 
sometimes kill them. These materials 	. .....tor all animals 
except arthropods. 

Anot 	-; :t to keep die insect population within bounds 
is cul-tural control. This is largeiv a matter of common sense. lt 
nivol,.  ':e, sanitatian. You know that garbage and 
filth attract thc :::mmon houseflv and manr other insects. Getting 
rid of such hreeding material is an excellent control measure. 

On die flip side, same nonnative insects, such as loosestrife 
weevils and beetles, have heen used to counterattack 
normative plants like the purple loosestrife. 
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Spi rs, like this crab spide feed mas ly  on insec ; and are hell: M to peope because 
they eat harmtul inseets. Spiders eat grasshoppers and Iocusts that destroy crops; 
caterpiflars that damage plants; and disease-can'ying flies and mosquitoes. 

For farmers, cultural control also means planting more than 
one crop. Many varieties of insects depend on one kind of plant 
for their entire food supply. if there is plenty of that plant, the 
insects will ehrive; if II disappears, they die off. 

SoiI cultivation in the fall is another method of control 
that farmers use. Cultivation destroys insect larvae and pupae 
buried in the earth by crushing them or exposing them to the 
surface cold. 
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Mosquitoes and other insects whose larvae live in water-
breathing air through a sort of snorkel at the surface—can be 
controlled by spreading light oil over their breeding ponds. The 
oil enters or jams the breathing system and suffocates the larvae. 

Lastly, there is chemical controh Insecticides have been 
exeremely important, particularly since World War II, when 
DDT was introduced. DDT alone was credited with saving 
5 million lives by controlling mosquitoes, lice, flies, and other 
disease carriers. However, II was later discovered Co be very 
harmful to ehe environment. 

In ehe 1960s, the public (including many scientists) 
became increasingly alarmed about ehe sicle effects of insecti-
cides including DDT and related compounds. Many insecticides 
persist for long periods in nature, killing not only harrnful 
insects but also useful ones, as well as birds and smail animals. 
Pesticides can build up over time in soil or water and bioaccu-
mulate in natural food chains (including that of humans); such 
pesticides are now banned. In addition, some of the insects 
brought under control by new insecticides are now resistant to 
them and are thriving once more. 

For these reasons, many scientists believe that the future 
of insect control will be in integrated pest management (IPM). 
This approach uses all environrnentally sound techniques in 
combinations that are compatible with local conditions. 
Monitoring the pest or diseasecarrying species; using biological, 
cultural, sanitary, and other control methods; and resorting to 
chemicals only when no other effective method is available 
fand ehen using the to ,  st effective chemical dose possible) 
are ehe basics of IPM 

Scntists use this 
light intercept trap 

to heip them study 
ad:Tt red oak borers. 
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Keep Out! 
Many of the worst insect pests in the United States, 

induding the boll weevil, Japanese beetle, gypsy mot. 

Hessian fly, and imported cabbageworm, came here frotr 

other countries. Some of these nonnative invasive sp 

des, such as fire ants and Africanized honeybees, are 

dangerous to both people and wildlife. For this reasor 

quarantines are set up to try to keep foreign pests OuL 

At the borders and chief points of entry into the 

United States, agricultural quarantine inspectors examinc 

baggage and cargo for pests that might be imported 

accidentally on ships, planes, or other vehicles. Withip 

the United States, there are also agriculture-retated la 

that limit the transport of fresh fwits and vegetables 

across state lines. 



- 
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o 	. s Entc--r-ologi  
People who :idv insects, either as a career or as a hobby, are 
entornoIog 	Tens of thousands c :er rntornoiogists 
have provk.... valuahle informatioi 	distribution, 
identification, ute cvcies, hehavior, 	and more. 
Professional entomologists have a variety of career choices, 
inc]uding controlling harrnfui insects, raising bees, teaching, 
consulting with farmers and homeowners, enforcing quaran-
eines and regulations, doing insect surveys, seiling insecticides, 
or researching insect identification. ciassification, biologv, 
ecoIogv and hehavior. Thev mi2ht vork tor private companies, 
uni 	‚ or 

- 	/ 	

1 

Beekeepirig is onof rnany obbies or professions an 
entomologist could chose. 
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The vori< 	.:.:::ogists can prevent the spread of dis -. 
heip farm::- :: ::Dps. save endangered species, an  h: 
solve crimes. 	::e some examples of what entornolo 

chieve and vhere thev find emplovment. 

Preventng Epidemics of Disease 
Entomologisis do research to com: :: insects thar transmit 
malaria, veliow fever, plague. river Lxindness . sleeping sickness. 
and other diseases such as typhus. tvphoid fever. and Lvme 
disease. MedIcaz erztoruok:::*:s, vho specialize in studving 
and stopping the spread 01 insect-borne diseases. work für 
the United Nations: the World Health Organization; the U.S. 
Department of Defense: the Centers for Disease Control: federal, 
state.and loca] public health departments: mosquito ahatement 
agencies: and universities. 

Al leas 

of the .... 
A cro 	iysp 	cide c 	a cr' c. p 	;r 	ar 
%/Valla Wall 	z 	ingt( n. 

trom 	 - 	
- Protectirc. Orops and OtherVe::rn 

• 	 15 to Iü0.ii2t_ 

• 	: 	:ch can help 10 rel:eve soll: 	:hc froi 	ge 
-- 	- 	I1:,1v1'a1ts of tflc world. 	 :o 
- 	 :.i toresters to battic tue insect pestsma: 

dan;age tue u.uzca. 
: 	.cou 	c-:,- 	-:.:s:siudy insect 

za: 	'.avs to protect crops, trees, flowers, .1110 other 
nlurV 	These 

Department ofACr - cutu. the Fuc: Servi ce,  
the 1 	 Interior. 	In;'-. 



Savrng Enangemd Species 
Bv de: 	fv' 	 i - ec: 	€des anc 

evsems 

 

Man-.. -  2e T. ovedhnejcaiic 

:her 
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aic ex:eor 	
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SoMno 	
: 
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iha: deceosing 
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- 	1 	 -f 	:•5- oi a :]e;vv 
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a;v e:rceet ad udica agercies. o ::a:n crhne-
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Insects can heip investigators determine whether a 
murder victim's body was moved after death. ff the 
insects found on the body are different from those 
that live where the body was discovered, that gives 
investigators an important clue. 



Frearing for a Career 

Get hands-on experience in entomology and biolog. 

by volunteering at a museum, seience center, or 

zoo. Seek summer positions wiCh universities, state 

experiment stations, or govemment agencies that 

work with insects. Join an entomology club. Gettin 

Co know people who share your interest in insects 

can help you decide whether you want to make 

entomology your career. 
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