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Insects Study Guide 

Helpful Hints 

 This study guide will focus on insects of Illinois. The Eco-Meet test may consist of 
multiple choice, true/false, fill in the blank, matching, identification, label a diagram, or short 
answer. Anything in this study guide has the potential to be on the test. Pay close attention to 
words in bold, diagrams, and charts – it’s easy to pull questions using that information.   

General Information 

Insects belong to a diverse class in the phylum Arthropoda.  Arthropods are 
invertebrates that have a hard external skeleton (exoskeleton) and jointed legs. Other 
examples of arthropods are spiders, crayfish, pill bugs, centipedes and many more!  However, 
insects differ from other arthropods because they have three sets of legs or six legs all together.  

There are over one million known insect species. The study of insects and related 
arthropods is called entomology. Insects have adapted to live in all types of environmental 
conditions making them the most successful beings of the animal kingdom. 

Anatomy of an Insect 
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Figure 1: Anatomy diagram of an insect. 



Eco-Meet 2016 
 

2 | P a g e  
 

Insects have three body parts (head, thorax, and abdomen) and their exoskeleton is 
made from a tough material called chitin and covers the entire body.  
 
An insect’s body is covered in microscopic hairs, and each hair is sensitive to vibrations 
and touch. They can detect vibrations and sounds that humans cannot. They can also 
detect specific odors over large distances. For example, many insects can produce 
chemicals to alert the rest of the colony when threatened.  

Head: [compound eye, antennae] 

 Insects have two compound eyes. Each compound eye is made up of hundreds of 
hexagonal facets. Each facet contains thousands of lenses that focus light into a 
photoreceptor that is connected to the optic nerve and brain. The term ommatidium 
refers to a unit (lenses, photoreceptors, etc.)  

 
 

 Insects have two antennae. Antennae are two appendages used for sensing. They are 
usually covered in olfactory receptors that detect smell in the air. Depending on the 
type of insect, antennae may serve many other functions and come in all shapes and 
sizes. 

Thorax: [legs, wings) 

 All six legs attach to the thorax as well as the wings. The legs are divided into five 
sections. The last section of the leg attached to the tibia is known as the tarsus.  The tip 
of the insect’s tarsus often has a tarsal claw. The feet-tips of insects will usually contain 
sticky pads, hooks or suckers of some type.  

Figure 2. Anatomy of an insect 

Figure 2: Diagram of a compound eye. 
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Figure 3: Diagram of an insect leg. 

 Insect legs are used for more things than just walking, running, and 
jumping. For instance, bees use baskets on their legs to collect and 
store pollen (see right). Grasshoppers rub their hind legs on their 
wings to “sing”. Crickets have a drum-like membrane on their front 
legs that act as ears and are extremely sensitive to vibrations and 
sounds.  

 Insects often have wings, but not always. The top wing is the 
forewing while the back is referred to as the hindwing. The wings 
have long connected veins. Specifically, wings are found to be 
important for insects to find and attract mates. The colors, sounds, 
and scents that the wings make influence mate selection.  
 

Abdomen 
 The abdomen contains the digestive system, heart, and 

reproductive system.  
 Air enters the insect's body through valve-like openings in the exoskeleton. These 

openings (called spiracles) are located laterally along the thorax and abdomen of most 
insects 

 

 

 

Figure 4: My baskets are full of 
pollen! 

Figure 5: Example of an insect wing. 
Notice the connected veins.  

Veins 
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Life Cycles 

Figure 6: Complete vs. Incomplete Metamorphosis. 
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Metamorphosis is the process of transformation in appearance from an immature form to an 
adult form in two or more distinct stages.  

Complete metamorphosis is where the young/larvae do not resemble the adult insects. 
After the eggs hatch, the larva in the form of caterpillars, grubs, or maggots emerge and begin 
feeding.  As the larva grows, the larva molts several times. Molting is the process of shedding 
old outer coverings to make room for more growth. Once the larva has grown enough, it forms 
a pupa or chrysalis. The last larval skin is shed and new pupal skin forms and hardens to encase 
the larva for transition. After the pupa form, an adult insect emerges. Approximately 85% of 
insects undergo complete metamorphosis.  

Incomplete metamorphosis is a life cycle in which a young/nymph gradually transforms 
into an adult insect. Young nymphs show no signs of wings, but after each molt, buds begin to 
form on the thorax. Eventually, the wing buds get longer, and the nymph is finally an adult. 
Some nymphs, like odonata, live underwater during their nymph stages until it’s time to 
become a winged adult.  

Orders of Insects 

 As mentioned before, insects are a class of arthropods; this class is called Insecta. There 
are 29 orders in this class. However, this study guide will focus on the 7 largest orders, which 
include: Odonata, Orthoptera, Coleoptera, Lepidoptera, Diptera, Hymenoptera, and Hemiptera.  

Odonata 

 “Odonto-“is of Greek origin that means “tooth”, which refers to the Odonata’s well-
developed mouthparts.  

 Insects include: damselflies and dragonflies 
 Life cycle: Incomplete metamorphosis 
 Diet: Carnivore 
 Characteristics:  

o Prehensile labium is the extendible jaws/mouthpart underneath the head 
o Small antennae 
o Large eyes that fill up most of the head 
o 2 pairs of transparent wings with several tiny veins 
o Long abdomen  

 Be able to identify a dragonfly from a damselfly: 
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DRAGONFLY 
 Rear wings are broader than the front 

wings 
 Wings outstretched at rest 

DAMSELFLY 
 Wings are relatively the same size  
 Fly slower than dragonflies 
 Have hinges that allow them to fold their 

wings while resting  
 Body is slender than the dragonfly 

 
 

Orthoptera 

 “Ortho-” and “-ptera” are from Greek origin that means “straight wing”. 
 Insects include: grasshoppers, crickets, katydids, and locusts.   
 Life cycle: Incomplete metamorphosis  
 Diet: Herbivore 
 Characteristics:  

o Large hind legs for jumping 
o  Front wings are smaller and thicker than the hind wings 
o Hind wings fold fanlike underneath the front wings  
o Abdomen is short and stout  
o Stridulation  

 This is the noise created by rubbing one body part against another, 
which gives this order the ability to “sing”.  

 Be able to tell the difference between a grasshopper, cricket and katydid: 
o Why didn’t we mention locusts? Locusts are a species of grasshoppers. They are 

very difficult to distinguish, but can swarm becoming omnivorous, eating almost 
everything around! 
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GRASSHOPPERS 

 stridulate by rubbing their 
hind legs against their 
wings 

 Diurnal - tend to be out 
during the day.   

 Short antennae 

KATYDID 
 Stridulate by rubbing their 

wings together 
 Come out at night 
 Longer antennae 
 The ovipositor, the tubular 

organ that allows females 
to lay eggs, is visible. 

CRICKET 
 Stridulate by rubbing their 

wings together 
 Come out at night 
 Longer antennae 
 The ovipositor, the tubular 

organ that allows females 
to lay eggs, is visible. 

 
Lepidoptera 

 “Lepido-“and “-ptera” are of Greek origin meaning “scale wings”.  
 Insects include: butterflies and moths 
 Life cycle: Complete metamorphosis  
 Diet: Herbivore 
 Characteristics: 

o Proboscis is the long coiled sucking tube for eating 
 Be able to tell the difference between a butterfly and a moth:  

 
 

BUTTERFLY 
 Create silk-less chrysalis 
 More slender and smooth than moths 
 Clubbed antennae 
 Wings rest folded upright 
 Known for bright colors and patterns  
 Active during the day (diurnal) 

MOTH 
 Use silk to create cocoons 
 Stout and fuzzy 
 Antennae are feathery or saw-edged 
 Wings can rest flat 
 Subtle or dull colors 
 Active at night (nocturnal) 

Figure 7: Difference between 
butterfly and moth antennae. 
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Hymenoptera  

 “Hymen-” and “-ptera” are of Greek origin that mean “membrane wings”  
 Insects include: Ants, wasps, and bees  
 Life cycle: Complete metamorphosis  
 Diet: Herbivore and Carnivore 
 Characteristics 

o Narrow junction between the thorax and abdomen  
o Modified legs for different tasks 
o The hind wings are smaller than the front wings, but they are linked together by 

small hooks called hamuli (see below). 
o This order is known for their stings, nest building, and social behavior.  
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 Be able to identify an ant, wasp and bee:  

 

 
ANT 

 No stinger 
 Chewing mouth parts 

BEE 
 Hairier than wasps.  
 Feed on nectar 
 Rounder and broader body 
 Thick legs 

 

WASP 
 Little to no hair 
 Slender compared to bees  
 Typically feed on other 

insects 
 Build different nests 
 Narrow or pinched waist 
 Thin legs 

 
 

 For the following four orders you will need to be able to categorize an insect into one of the 4 
orders based on their wings.  

 

 

 
 

 

 

Coleoptera 
(Beetles)– elytra 

makes a straight line 
down the back. 

Heteroptera 
(True bugs) - wings 
form a v or x on the 

back. 
 

Homoptera – wings 
are held roof like 
over abdomen. 

 

Diptera – one set of 
wings 
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Coleoptera 

 “Koleo-“ and “-ptera” are of Greek origin that mean 
“sheath wings”.   

  Insects include: beetles (This is the largest order of 
insects) 

 Life cycle: Complete metamorphosis 
 Diet: Herbivore and Carnivore 
 Characteristics:  

o The elytra are a front pair of wings that protect the hind 
wings when they are not in use. They create a straight line 
down the back when closed. (See right) 

o Small triangular shield located dorsally at the base of the 
elytra called a scutellum (See right). 

 

 

Hemiptera 

This order is split into 2 suborders: Heteroptera and Homoptera.  

Heteroptera 

 “Hetero-“ and “-ptera” are of Greek origin that mean “different wings”, since the 
texture of the front wings are leathery.  

 Insects include: True bugs  
 Life cycle: Incomplete metamorphosis.  
 Diet: Varies depending on species (herbivore, carnivore, 

and omnivore)  
 Characteristics:  

o Long, jointed proboscis adapted to pierce and suck  

o Front wings are termed hemelytra, and they cross 
over each other at rest to lay flat against the body. 
Their wings form a V or and X. 

o Scutellum present (see above) 

 

 

Scutellum 

elytra 

Notice the straight line 
down the back 

Figure 8: See the X where the wings come 
together? 
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Homoptera  

 “Homo-“and “-ptera” are of Greek origin meaning “uniform 
wings” for the uniform texture of the wings, unlike 
heteroptera.  

 Insects include: cicadas, leafhoppers, aphids, scale insects, 
and allies 

 Life cycle: Incomplete metamorphosis 
 Diet:  Herbivore 
 Characteristics:  

o If wings are present, wings are held roof like over abdomen (see right) 
o Antennae are typically short and bristlelike  

Diptera  

 The Greek words “di-“ and “-ptera” together 
mean “two wings.”  

 Insects include: true flies, mosquitoes, gnats, 
and midges  

 Life cycle: Complete metamorphosis 
 Diet: Varies depending on species (herbivore, 

carnivore, and omnivore)  
 Characteristics: 

o Compact bodies 
o Large heads with large eyes  
o Short antennae of various shapes  
o One pair of wings 

 The second pair has been modified into sensory balancing organs called 
halteres (see right).  

o Sucking proboscis to draw up liquids as food. 

 

 

 

 

 

Figure 10: Close up of a Mosquito's 
halteres. 

Figure 9: Notice how the wings of this 
cicada close over its body like a roof.  
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 Beneficial and Harmful Insects  

Beneficial Insects 

 Pollination 
o Pollinators visit flowers in their search for food (nectar and pollen). During a 

flower visit, a pollinator may accidentally brush against the flower’s reproductive 
parts, unknowingly depositing pollen from a different flower. The plant then uses 
the pollen to produce a fruit or seed. Many plants cannot reproduce without 
pollen carried to them by foraging pollinators. 

o Three-fourths of the world’s flowering plants and about 35 percent of the 
world’s food crops depend on animal pollinators to reproduce. More than 3,500 
species of native bees help increase crop yields. 

 Commodities 
o Honey bees produce honey and beeswax 
o Silkworms produce commercial silk.  

 Eat or Be Eaten 
o Some insects are important to gardeners to control pest insects. For example, 

lady beetles eat aphids, which are common garden pests.  
o Insects are also a great source of food for other animals, so without insects, 

other animals may cease to exist. Bats LOVE insects! In other countries, high 
protein insects may also serve as a great source of food for humans. 

 Balanced Ecosystem 
o Many insects contribute to the recycling phase of the ecosystem. They help 

convert dung, dead animals, decaying wood, and other debris into fertilizer for 
the soil. Beetles are known to play a major role in the recycling phase. 

 Research 
o Insects are perfect specimens to preform research. For instance, fruit flies are 

often used in research because they have very fast life cycles, so results can be 
seen within weeks. 

Nuisance Insects 

 While insects can be beneficial, they can also be harmful to humans, animals, and other 
wildlife. What makes an insect a pest? Insects can transmit diseases and inflict injury upon 
living organisms.  For example, mosquitoes are known for transmitting Malaria, which is a 
leading cause of death in low-income countries.  
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Not to mention, insects destruct 10-15% of the world’s food. 
Specifically, grasshoppers alone account more millions of dollar’s 
worth of crop loss (see right). These are just a couple examples of 
nuisance insects.  

 

 

 

Fun Facts  

 The Illinois State Insect is the Monarch Butterfly. 
 When reproducing, damselflies create a “love heart” (see right) 
 Approximately 2,000 silkworm cocoons are needed to produce 

one pound of silk. 
 Ants can lift and carry more than fifty times their own weight. 
 When the droppings of millions of cattle started ruining the 

land in Australia, dung beetles were imported to reduce the 
problem. 

 Only female mosquitoes bite humans. Male mosquitoes live on 
plant juices and other natural liquids from plants and 
decomposing organic material. 

 Dragonflies can see in all directions at once.  
 Jiminy Cricket from the Disney production Pinocchio only had 4 limbs (see right)!  
 There are pink katydids. The coloration is caused by a genetic mutation call 

erythrism, which is similar to albinism (see below).  

Figure 11: Grasshoppers devour an ear of 
corn. 

Figure 12: A damselfly love heart. 

Figure 13: The character 
Jiminy Cricket with only 
4 limbs. 


