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L ear ning Expecta-
tions

1. To collect and identify

insects from avariety of

habitats.

2. To classify insects

according to structure.

3. To examine insects and

relate their structure and

habitsto their environment

alongwiththeir ability to

survive.

4. To develop a general awareness of insects and
their importance to humans.

Background Information

Insects are a remarkable group of animals.

Entomol ogists around the world haveidentified over
800,000 different species of insects. That istwice as
many as all the other animals put together. Scientists
believe there may be
from 1 millionto 10
million types of insects
still undiscovered.

Despite their wide
variety, there are
certain general char-
acteristics that can be
identified.

Adult insects are
featured with:
6jointed legs

2 antennae
3body divisions
- head (eyes and antennage are attached here)
- thorax (wings and legs are attached here)

- abdomen

Gragshopper
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THE THREE MAIN BODY DIVISIONS

Butterfly

hard outer covering called an exoskeleton
most have one or two pairs of wings (some
are wingless)

compound eyes; many also have simple eyes
more than half of all insects are very small
(lessthan 0.5 cm) but afew grow to about 15 cm

Insectslivein ailmost every type of environment,
however, very few live in the ocean. There may be
many kinds of insectsliving in one area or habitat.
They can livein places that are too small for other
animals and where they can aso find food and
protection from enemies.

Much of the success of insects results from their
powers of reproduction. Most insects have short
lives. They quickly become adults and reproduce.
Most insects lay humerous eggs and many species
produce several generations during a season. |nsects
also have special methods of reproduction. The
females of some species can reproduce without
mating. For example a queen honeybee after mating
only once can lay eggs for the rest of her life.

Insects affect humans
in many ways. Al-
though some carry
disease and others
destroy food crops and
forests many insects
are very important to
the environment and to
humans. Without
insects, life aswe
know it on earth would beimpossible.

Thorax Head

Abdomen
Ant

Inthisactivity, you will collect insectsfrom avariety
of habitats or areas. You will then examine the
insects and complete worksheets. When you return
to school, you will relate the insect’s structure and
adaptationsto itsenvironment.
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Materials

-insect identification picture keysand field guide
books

- insect worksheets

- bug boxes (a small clear plastic box that has a
magnifying lensset intheremovablelid)

-hand lens

- two-way viewers

- butterfly nets

-dip nets

- bug catchers (optional)

- beating (collecting) sheets

- trowels

- white enamel or plastic sorting trays/pans

- eyedroppers

- buckets

Procedure
IMPORTANT
DO NOT HARM ANY INSECT
SOME INSECTSWILL BITE OR STING IN
DEFENCE SO HANDLE WITH CARE.
AFTER OBSERVING INSECT RELEASE
THEM TO THE AREA WHERE YOU FOUND
THEM.
RETURN ALL ROCKS AND LOGS TO
THEIR ORIGINAL POSITION.

1. Youwill bedivided into groups, each group
collecting from adifferent habitat: e.g. field, forested
area, rotten log/dead tree, creek. Within each habitat,
insectswill be collected in anumber of different
ways:

a) Flying Insects

equipment: net, bug boxes

method:

- shake vegetation to get insectsto fly

- catch insets in the net

- examine insetsin bug boxes

c) Insects On The Ground
equipment: bug boxesor hand lens, white
tray/pan, trowel

method:

-look under rocks, fallen leaves and logs

and on the ground amongst the grass and

wildflowers

- examine insectsin bug boxes or with hand
lens

d) Insects In The Soil
equipment: trowels, bug boxesor hand lens,
white tray/pan

method:

- scoop soil and placeit in the tray

- a'so look in dead logs and stumps

- examine insectsin bug boxes or with hand
lens

€) Insects In A Rotting Tree

equipment: bug boxes or hand lens

method:

-look for evidence of bark beetles, engraver
beetles, carpenter ants, eggs, etc. under the
bark and in the rotting wood

- examine insectsin bug boxes or with
hand lens

f) Insects In Water

equipment: nets, pails, white trays/pans,
eye droppers, 2-way viewers

method:

- dip netsinto water and rinse in a half
bucket of water

- transfer some water and insects to a white
tray/pan

- examine insectsin 2-way viewers or
with hand lens

b) Insects On Vegetation
equipment: a beating sheet, net, bug boxes
or hand lens

method:

- look for insects on plants

- place sheet under vegetation and shake
branches

- sweep net through tall grass, wildflowers
and low shrubs

- examine insetsin bug boxes or with hand

lens

May/June2001

2. Describe the insects collected in each habitat
by completing the insect data sheets and charts. Use
identification keys and field guide booksto namethe
insects.

3. Insect signs are often more apparent than the
insects themselves. Insect homes such as galls, |eaf-
miner tunnels, leaf-roller cases, cocoons, nests and
tunnelsin wood and earth are clues to the presence
of insets. Record evidence of insect signs and note
their [ocation.
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4, Listen for three different insect noises. De-
scribe each.

5. Choose one insect that you caught. Research
itslifecycle, what it eats, adaptationsfor survival
(e.g. colour, shape, defenses, etc.), methods of
locomotion and respiration and itsrange.

INSECT SIGNS

Insect signs are often more apparent than the insects
themselves, even in warm weather. Insect homes
include galls, leaf-miner tunnels, leaf-roller cases,
cocoons, mud nests, and tunnelsin wood. Eachisa
clue to the presence of insects.

GALLS

Gallsare abnormal swellings or growths found on
almost any part of a plant. Galls may be caused by
bacteria, viruses, mites, flies, and bees. The mecha-
nism causing themisrelatively obscure but rapid,
uncontrolled cell division appearsto occur in the plant
tissuein response to foreign material withinit. Inthe
case of insect galls, the female insect inserts one or
more eggs into the plant tissue, triggering the re-
sponse.

It isinteresting to try to rear the insects. The entire
plant can be potted and brought indoors or the study
can go on outdoors. In any event, the smplest way to
collect the adult insect isto construct a fine net cage
around the gall until it emerges. Some gall insects
have parasites that lay their eggsinside the gall.
Their young feed on the developing gall insect.

LEAF-MINERS

Leaf miners are insects that develop within aleaf An
egg is inserted between the upper and lower layers
of leaf tissue. The young insect eats the spongy
tissues, thus producing irregular blotches or tunnels.
A careful observer can learn a great deal about the
developinginsect, for theliving, wormlikelarvacan
often be seen when the leaf isheld up to the light.
These insects can be reared in the same manner as
gall insets, but since some pupate in the soil, the
entire plant may need to be caged. There are about
500 species of minersin North America, and each
has a characteristic “mine” in a particular plant.
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LEAF-ROLLERS

Leaf-Rollers areinsects that roll leavesinto
“homes.” Some use acluster of leaves or individual
leaves, but most cut portions of aleaf and roll them.
Once a person has recognized this group, one finds
they are more common than one might suspect. Most
|eaf-rollers are moths or butterflies, and most use
only onekind of plant.

PAPER NESTS

The paper nest of the bald-faced hornet (Vespula
maculata) is quite distinctive. These insects chew
wood into agray, paper-like material and construct a
nest, often larger than afootball, somewhat globular
and usually attached to atree or shrub. The hornet
itself islarge, black, and light yellow with the front of
the head light yellow (bald-faced). Caution: This
insect has one of the most potent stings found in the
insect world.

Other wasps make paper nests, but these are gener-
ally tanin color and smaller and |ess elaborate than
those of the bald-faced hornet. If the nest is occu-
pied, stay away and do not annoy these insects, for
they are easily upset and will sting repestedly .

MUD NESTS

Mud nests are made by some wasps. The nests of
the “ organpipe” wasp can be found on buildings or
rock outcroppings. These nests are tubes up to about
20 cm long placed alongside of each other . The
adults use these tubes as “nurseries’ rather than as
homes. The tubes are chambered, each chamber
containing an egg with enough paralyzed insectsto
providefood for the developing larva.

Potter wasps form small jug-or vase-shaped mud
nests on tree branches. Each “pot” contains an egg
with food.
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GROUND NESTS

Yellow-jackets, bumble bees, and some of their
relatives dig burrowsinto the ground. Yellow-jacket
nests, for instance, contain many individuals.

Most people are familiar with ant nests. Many ants
live in the ground, but carpenter ants tunnel exten-
sively into dead or diseased wood. The nests of
carpenter ants are not easily confused with those of
termites, for in general, termites have no apparent
outward signs except for a paper-thin shell of wood.
Termites work very fast and their nests must some-
how remain in contact with the soil, hence, pencil-
thick tunnels of mud are often constructed for long
distances by termites between nest and soil.

BARK TUNNELS

Often, when bark is stripped from logs, the tunnels
made by bark beetles between bark and wood
become apparent. The most fascinating of these
consistsof along, usually vertical channel inwhich
the female lays the eggs. Radiating out from it are
twisty channelsgradually increasing in width that
were made by the larvae as they developed. Large-
scale infestations of these beetles can girdle and kill a
tree.

Often, when bark is stripped from logs, the tunnels
made by bark beetles between bark and wood
become apparent. The most fascinating of these
consists of along, usually vertical channel inwhich
the female lays the eggs. Radiating out from it are
twisty channelsgradually increasing in width that
were made by the larvae as they developed. Large-
scale infestations of these beetles can girdle and kill a
tree.
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This activity has been adapted from the

Nonguon Environmental Education Centre - I nsect
Program, The Durham District School Board.
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Makealist of theinsectsfound by your classon the chart below
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| nsect Data Sheets

| nsect

Forested
Area

Field

Near Water

Flying

On
Vegetation

On the
Ground

In the Soil

In a Rotting
Tree
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Observations

1. Record your findings on the insect data sheets.

2. Colouring can protect insects from predators in three ways.

Bright colours often act asawarning signal meaning “poisonous’ or “bad tasting”.
Some insectsimitate part of aplant, like awalking stick.

Some insects have a colour which blends in with their surroundings (i.e. camouflage).
Examine your insects and decide which of the three ways they are using to protect themselves. (Use a

checkmark.)

Insect Warning Imitation Camoufl age

3. From your own observations, choose one insect and complete the chart bel ow.

1. Locomotion -

2. Feeding -

3. Reproduction -

4. Protection -

5. Respiration -

4. Make a sketch of some of the following insect structures you observed with the hand magnifiers.
a) a compound eye
b) amoth or butterfly wing

¢) amoth and a butterfly antenna (compare)
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d) aninsect’sleg
€) an insect’s mouth parts
f) afly’swing

5. Record evidence of insects and state where they were found.

Evidence of Insect Location Insect

web nest tree branches eastern tent caterpillar

6. Describe each insect noise you detected.

Discussion

1. @) Inwhich area are the most insects found? Why?
b) Where did you find the fewest insects? Why?

2.d) Inwhich habitats are hard-bodied like beetles insects found? Explain why?

b) State the habitat where soft-bodied insects are most abundant? Why are they most
numerous here?

3. Which insects are the most abundant? Why?

4. Choose one insect and draw a large sketch. Label the important insect parts and
any features it may have.

5. @ Research how and where insects overwinter.
b) By overwintering, how are insects harmful ? How are they beneficial?

6. Choose oneinsect you caught. Research its life cycle, what it eats, adaptations for survival
(e.g. colour, shape, defence etc.), methods of locomation and respiration and its range.
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