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Safety Note

Learning about bugs and insects is a lot of fun, but

whether you’re in your back yard or at the beach,

you always want to stay safe.

Follow these guidelines:

* Never go out alone! Always bring an adult.

- If you’re venturing far, bring a map, a smart phone,
or a GPS so that you don’t get lost.

« Always bring water to drink. It’s dangerous to be out
all day with no water!

- Bring a hat and wear long clothes to protect you
from the sun. You may get hot, but at least you won’t
get burned!

« Wear insect repellent to protect you from mosquitoes,
ticks, no-see-ums (biting midges), and chiggers.

* Never go into rivers, lakes, or oceans because the
water may be deeper or faster than you realize.

* Never go onto private property. This means that
someone else owns the land. If you see signs
that say “no trespassing,” turn around right away!

- Always carry a flashlight if going outside at night.

« Avoid handling bugs. Many can bite, sting, pinch,
or otherwise cause irritation. This is particularly
true with bees, wasps, ants, centipedes, and scorpions.
If you or someone in your family is allergic to stings
and bites, don’t closely approach insects and always
be aware of your surroundings.

+ Use caution when turning over logs, rocks, or other
objects, or when reaching into cavities or crevices,
and wear gloves if
you plan to do so.

- Some bugs have irritating
hairs or secretions. Always
wash your hands after collecting.
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Amazing Insects

Insects are amazing. They are easy to find in almost
any outdoor space. They come inan incredible variety
of different sizes, shapes, and colors, and they can
be both creepy and attractive. In fact, about 1 million
different insect species are known to exist, making
them the most diverse group of animals on Earth.
Insects are also super abundant. This means that if
you tried to count all the insects on the planet, you
would end up with a really, really, really big number.



Fast Fact

At any one time, scientists
estimate that there
are some 10 quintillion
(1,000,000,000,000,000,000)
insects around—or about 200
million insects for every single
person. That’s a lot of insects!
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What is an Insect?

Now, if you want to find, observe, or study insects,
it helps to know what an insect is. For starters,
insects are often called bugs. When you use the word
“bug” you probably are referring to a range of small,
creepy-crawly critters such as spiders, centipedes,
millipedes, and scorpions, as well as insects. All of
those small organisms belong to a large group called
arthropods. Arthropods have an external skeleton
(called an exoskeleton), a segmented body, and
jointed appendages such as legs and antennae.
There are several different groups of arthropods:
hexapods (insects and springtails), crustaceans,
arachnids (spiders and ticks), and myriapods
(millipedes and centipedes).

Insects are by far the most well-known and
commonly seen arthropods. They are also
the largest group of arthropods.

Arthropods

Myriapods Hexapods Crustaceans Arachnids
Millipedes and All Insects and Lobsters, Crabs, Spiders, Ticks,
Centipedes Springtails Pillbugs, and Sowbugs  Scorpions,and Others



Fast Fact

If you picked out
any one living thing
on Earth at random,
there’s a very good

chance that it’d be

an insect.




Insect Anatomy

All insects share the same basic body plan, with three main
body sections: the head, thorax, and abdomen, as well as six
legs and two antennae. The head is the first body section.
It has two compound eyes, two antennae, and mouthparts.
The compound eyes are used for seeing. They are composed
of hundreds of smaller individual eyes. Above the eyes are
two segmented antennae. They are used for sensing touch,
taste, or smell. Insect antennae come in many different
shapes. The head also has mouthparts used primarily

for feeding. They are most commonly used for chewing or
sucking, and the type of mouthparts vary between insects.
Some adult insects lack mouthparts altogether and don’t
eat. As adults, they survive on stored food and only live

to reproduce.

Diagram of Insect Anatomy

©)
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1. Head 2. Thorax 3. Abdomen 4. Antennae
5. Compound Eye 6. Foreleg 7. Mliddle Leg 8. Hind Leg

O. Forewing 10. Hindwing



Examples from the Insect World:

A Tiger Beetle’s head A Wheel Bug’s beak A fly’s sponging
with jaws mouthparts

Real-World Diagram of Insect Anatomy

1. Head 2. Thorax 3. Abdomen
4. Antennae 5. Compound Eye 6. Legs
7. Forewing 8. Hindwing




The thorax is the second body section. It has six
legs attached, two on each of the three segments.
The legs enable an insect to move. They may also

be used for other tasks such as digging, jumping,
and capturing or holding prey. The leg has several
parts. These include the femur, tibia, tarsus, and a
tarsal claw. Many adult insects may also have wings;
some, like flies, have two wings, while others, such as
beetles and bees, have four. Wings are used for flying.

Examples from the Insect World:

An Eastern Lubber Close-up of the Close-up of a
Grasshopper’s thorax  legs and feet of a damselfly’s wings
Western Honeybee

The final body section is the abdomen. It is also the
longest and has the most segments. The abdomen
has a series of small holes on the side, one pair on
each segment, called spiracles. They are used for
breathing. While also found on the thorax, they

are most noticeable on the abdomen.

Examples from the Insect World:

Spiraclesona Tomato  Close-up of a German A Goldenrod Soldier
Hornworm caterpillar  Yellowjacket’s stinder = Beetle’s abdomen
and abdomen



Activity: Label the Parts of this House Fly

Label the head, thorax, legs, abdomen, and
compound eyes.

1.
2.
3.
4.
5.

Quiz Time

1. How many wings does
a house fly have?

2. How many wings does
a butterfly have?

Answers on page 105! 1



What’s Not an Insect?

Many arthropods, such as spiders, millipedes,
centipedes, and sowbugs and pillbugs, are
often lumped together with insects, but

they are different.

Here is a look at what’s not an insect.

Spiders are familiar animals, and while they are
almost all totally harmless, some people are afraid of
them. In fact, they are great to have around, as they
eat mosquitoes and other annoying bugs. Together
with ticks and scorpions, spiders are arachnids.

Spiders are easy to identify; they have a body that
is divided into two sections (the cephalothorax and
abdomen), eight jointed legs, and no antennae or
wings. Their mouth also has a pair of jaws called
chelicerae and two sensory organs called pedipalps,
which function much like an insect’s antennae.

Finally, all spiders produce silk, and some create
large webs for catching prey. They can be found
almost anywhere, from on the ground, in your house
or garage, under logs or rocks, and, if you look close,
even hiding in plants or on flowers.

Millipedes are shiny, often dark colored, worm-like
creatures. They have a long, and somewhat hardened,
tube-like body with many visible segments. Most
segments have two pairs of small, jointed legs. While
the name millipede means “thousand legs,” millipedes
only have up to a few hundred legs, and they crawl
slowly across the ground. If disturbed, many
millipedes curl up into a spiral.

Zebra Jumping Spider

Warning: While most
spiders prefer to hide
or run away from
people, many spiders
can bite, so don’t
handle them.

Black Yellow Garden
Spider



Despite their strange appearance, millipedes are
completely harmless. Most millipedes are scavengers
and feed on dead leaves and decaying plants and
wood. They are most often found in dark, damp
locations such as under logs, rocks, mulch, or even
in flowerpots.

Centipedes look similar to millipedes but have a
noticeably flattened body. They have only one pair
of jointed legs on each segment; these legs extend
outward from the side of the body. Unlike millipedes,
centipedes can move quickly, especially if disturbed,
often scurrying in a snake-like motion.

They are ferocious predators and active
primarily at night. During the day, they can be
found in dark, damp places such as under logs,
rock, mulch or leaves.

Earthworms have long, tube-like segmented bodies,
but unlike insects or other arthropods, they don’t
have an exoskeleton or any jointed legs. They instead
have a fluid-filled body cavity surrounded by muscle.
A combination of fluid pressure and muscle action
keeps the earthworm’s body shape and enables it

to move.

They require moist environments, and are
commonly found in soil, under leaf litter,

rocks or logs. Earthworms are very beneficial
decomposers, feeding on decaying plant material,
small microorganisms, fungi and animal waste.
While they may be slimy, earthworms are
completely harmless.

A Millipede and a
Centipede

Warning: Don’t touch
or hold centipedes,
as they can deliver

a painful bite.

Earthworm



What’s Not an Insect?

Sowbugs and Pillbugs are weird-looking organisms
that resemble tiny armadillos. They aren’t insects,
or even arthropods at all. Instead they are small,
gray, land-dwelling crustaceans called isopods
that are related to shrimp and crayfish. They

have hard, shell-like coverings made up of several
plates, three body sections, seven pairs of legs,
and two antennae.

While sowbugs and pillbugs are very similar looking,
pillbugs can roll up into a ball when disturbed, which
is why they are sometimes called “roly-polies.” Both
are active at night and feed on dead and decaying
plant material. During the day, they can be found
under leaf litter, logs, or rocks.

Snails and Slugs are slow-moving, slimy
invertebrates called gastropods. They are commonly
found in yards and gardens. Both have a fleshy,
typically brown or gray unsegmented body without
legs, and two pairs of retractable tentacles off the
head. The upper two tentacles have eyes. Both snails
and slugs secrete mucus or “slime” to help them move
and prevent them from drying out. Snails, but not
slugs, also have a hard shell for protection.

Pillbug

Snail

Slug



Activity: Insect—or Not?

Circle the pictures below that show insects.

1. Spider 2. Wasp 3. Centipede

-~

4. Earthworm 5. Carpenter Ant 6. Pillbug

7. Butterfly 8. Leafhopper 9. Millipede

10. Scorpion 11. Beetle 12. Grasshopper

Answers on page 105! 1



Get to Know the Major
Groups of Insects

There are more than 20 major groups (orders) of insects, but
the most-common and familiar insects belong to a few major
groups. By getting to know them, you can learn to identify
many of the insects you’ll see around.

Insects

Coleoptera Hemiptera
Beetles True Bugs
Lepidoptera Blattodea

Butterflies and Moths Cockroaches and Termites

Odonata Mantodea
Dragonflies and Damselflies Praying Mantises
Hymenoptera Phasmida

Bees, Wasps, and Ants Walking Sticks
Orthoptera Ephemeroptera
Grasshoppers, Crickets, Mayflies

and Katydids

Diptera Dermaptera

Flies Earwigs




Activity & Quiz Answers

Page 13, Activity: Label the Parts of the House Fly: 1. Head 2. Compound Eyes
3. Thorax 4. Legs 5. Abdomen

Page 13, Quiz Time: 1.2 2. 4

Page 17, Activity: Insect—or Not?: Insects: 2, 5, 7, 8, 11, and 12

Page 25, Activity: Bee, Wasp, or Ant Challenge: 1. Wasp 2. Wasp 3. Bee
4. Wasp 5. Ant 6. Bee 7. Wasp 8. Bee 9. Ant

Page 32, Quiz Time: 1. C. House Fly 2. D. In water

Page 35, Quiz Time: 1. D. 11 inches

Page 44, Activity: Native or Non-native?: 1. Native 2. Non-native

3. Non-native 4. Non-native 5. Non-native 6. Non-native 7. Non-native
8. Native 9. Native 10. Non-native Bonus: 2, 4, 5, 6, 7, 10 are all Invasive
Page 70, Activity: Which Insects Can Sting?: 1, 2, and 6 can sting

Page 71, Activity: Which Insects Taste Bad: 1, 2, and 3 taste bad



Glossary

Abdomen: The last and usually the longest or largest
section of an insect’s body. It contains the reproductive,
digestive, and excretory systems.

Arthropods: An invertebrate animal that has an external
skeleton, a segmented body, and jointed appendages such
as legs and antennae.

Complete Metamorphosis: The process by which insects
that pass through four distinct stages when developing:
egg, larva, pupa, and adult. (Butterflies are an example.)

Entomology: The scientific study of insects.

Exoskeleton: An insect’s hard (or generally hard) outer
body covering, which provides protection and support.

Head: The first of three main sections on an insect’s
body, consisting of eyes, mouthparts, and two
segmented antennae.

Herbivores: Organisms that feed on plants.

Incomplete Metamorphosis: The process by which
insects that pass through three distinct stages when
developing: egg, nymph, and adult. (Grasshoppers are
an example.)

Insects: The largest and most diverse group of
arthropods. They can be separated from other
arthropods by having a three-part body consisting
of a head, thorax, and abdomen.

Osmeterium: A bad-smelling forked organ that
swallowtail caterpillars can use to defend themselves.

Parasitoids: Organisms thatlive in or attach to the bodies
of other organisms, primarily insects and arthropods,
eventually killing them.

Predators: Organisms that capture and feed on
other organisms.



Glossary

Proboscis: The long, tongue-like mouthparts of
an insect. These mouthparts are typically found
in butterflies and moths and are used for sipping
liquid food, such as flower nectar.

Spiracles: A series of small holes along the sides of
an insect’s body, which it uses to breathe.

Thorax: The second of three main sections of an insect’s
body. The thorax supports structures that enable the
insect to move; these structures include three pairs of
legs and one or two pairs of wings.
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Bug Bingo

Test your bug knowledge with a game of Bingo!

Have an adult help you cut out the following four
pages so that you and your friends can go on a
Bingo hunt for beetles, butterflies, praying
mantises, and more! Here’s how it works:

Look for examples from the most-common and
familiar orders of insects noted in each square.
When you find one, cross out the square with an
X or color it in. Keep searching for the things in
the squares until you’ve made a row, column, or
diagonal line of 5 connected squares.

Take note that the center square is a free space!
Everyone gets that square.

Cut along this edge—be careful when handling scissors!

R
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Sketch, Measure, and Describe
What You Find #1

Scientistsrecord their observations, as it makes their findings easier to study
(and to share with other scientists). Use the blank page below to sketch some
of the neat bugs you find. To help make them easier to draw, you may wish
to temporarily capture them in a clear plastic jar. This way, you can closely
observe an organism without it getting away.

Use the ruler on the bottom of this page to measure their size. Then, for each
bug, describe them in more detail. Record their color, where you found them,
the time of year, and any unique features. Scientists use information (data)
like this to help study species and determine what they are. Once you have
finished, use a field guide to see if you can determine what kind of insect
you saw. You may even be able to identify the particular species!

Description . Sketch
Size, date, location, temperature, order, etc.

Ya

1 2 3 4 5 6
I|I|I|I I|I|I|I I|I|I|I I|I|I|I I|I|I|I I|I|I|I

7
I|I|I|I

Cut along this edge—be careful when handling scissors!
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Pond
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Dermaptera
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Carpenter
Ant
Order
Hymenoptera
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Orthoptera

Firefly
Order
Coleoptera
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Phasmida
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Crane Fly
Order
Diptera

Eastern Tiger
Swallowtail
Order
Lepidoptera

Tersa Sphinx
Moth
Order

Lepidoptera

Water
Strider
Order
Hemiptera

Mourning
Cloak Butterfly
Order
Lepidoptera

Mayfly
Order

Ephemeroptera

Leafhopper
Order
Hemiptera

Giant
Water Bug
Order
Hemiptera

Fall Field
Cricket
Order
Orthoptera
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Order
Hemiptera

Paper Wasp
Order
Hymenoptera

Bumblebee
Order
Hymenoptera

Robber Fly
Order
Diptera

Ladybug
Order
Coleoptera
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Sketch, Measure, and Describe
What You Find #2

Scientistsrecord their observations, as it makes their findings easier to study
(and to share with other scientists). Use the blank page below to sketch some
of the neat bugs you find. To help make them easier to draw, you may wish
to temporarily capture them in a clear plastic jar. This way, you can closely
observe an organism without it getting away.

Use the ruler on the bottom of this page to measure their size. Then, for each
bug, describe them in more detail. Record their color, where you found them,
the time of year, and any unique features. Scientists use information (data)
like this to help study species and determine what they are. Once you have
finished, use a field guide to see if you can determine what kind of insect
you saw. You may even be able to identify the particular species!

Description . Sketch
Size, date, location, temperature, order, etc.
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1 2 3 4 5 6
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Cut along this edge—be careful when handling scissors!
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Hemiptera

Carpenter
Ant
Order
Hymenoptera

Praying
Mantis
Order
Mantodea

Green
Lacewing
Order
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Sketch, Measure, and Describe
What You Find #3

Scientistsrecord their observations, as it makes their findings easier to study
(and to share with other scientists). Use the blank page below to sketch some
of the neat bugs you find. To help make them easier to draw, you may wish
to temporarily capture them in a clear plastic jar. This way, you can closely
observe an organism without it getting away.

Use the ruler on the bottom of this page to measure their size. Then, for each
bug, describe them in more detail. Record their color, where you found them,
the time of year, and any unique features. Scientists use information (data)
like this to help study species and determine what they are. Once you have
finished, use a field guide to see if you can determine what kind of insect
you saw. You may even be able to identify the particular species!

Description . Sketch
Size, date, location, temperature, order, etc.
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1 2 3 4 5 6
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Cut along this edge—be careful when handling scissors!
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Sketch, Measure, and Describe
What You Find #4

Scientistsrecord their observations, as it makes their findings easier to study
(and to share with other scientists). Use the blank page below to sketch some
of the neat bugs you find. To help make them easier to draw, you may wish
to temporarily capture them in a clear plastic jar. This way, you can closely
observe an organism without it getting away.

Use the ruler on the bottom of this page to measure their size. Then, for each
bug, describe them in more detail. Record their color, where you found them,
the time of year, and any unique features. Scientists use information (data)
like this to help study species and determine what they are. Once you have
finished, use a field guide to see if you can determine what kind of insect
you saw. You may even be able to identify the particular species!

Description . Sketch
Size, date, location, temperature, order, etc. :
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Websites

Seek by iNaturalist (www.inaturalist.org/pages/seek_app):
This application uses the camera on your smartphone or tablet,
along with image recognition, to help you identify insects,
plants, and other organisms.

BugGuide. (www.bugguide.net/node/view/15740):

An online resource providing identification, images,
and information on insects, spiders, and their relatives
for the United States and Canada.

Butterflies and Moths of North America.
(www.butterfliesandmoths.org): An
online resource providing information,
images, and occurrence data for
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Insects and bugs provide incredible opportunities for

getting outside and discovering nature. There are so many &=
kinds to see and appreciate—even in your backyard orata \
nearby park. \

Creative activities and simple projects engagde young
learners, providing a perfect introduction to hypothesizing,
experimenting, and observing the world around them.

\
This workbook puts students in control of their own learning. \
{
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+ Fun introductions to a variety of insects and bugs

+ 22 hands-on science projects

- Interactive activities that foster an appreciation of nature
« Expert information from an entomologist

Get the Insects & Bugs Backyard Workbook, ) i
and get started on a lifetime of discovery! “% =
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