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WORKSHOP PLANNING INFORMATION

Target Audience:

1) Teachers working in the upper Skagit Watershed of British Columbia and
Washington. Workshops focus on 4th-8th grade educators, but information can
be adjusted for older or younger students.

2) Educators desiring to teach about wildlife and habitats of the Skagit Watershed.

3} Youth leaders and educators who wish to incorporate invertebrate education into
their environmental education activities.

4) Primary beneficiaries are children in schools throughout the Skagit Basin.

Workshop Materials for Educators:
Curriculum guides:

North Cascades National Park: A Living Classroom
Living with Mountains

Activity Package

Workshop Leaders:

Environmental Educator/North Cascades Institute
Representative from Washington Department of Fish and Wildlife
North Cascades National Park biclogist

Workshop Goals
Develop awareness of the importance of invertebrates and their habitats.

» Develop knowledge of invertebrates their life cycles, adaptations, habitats,
communities and ecosystems.

* Develop knowledge about threats to invertebrates and their habitats.

» Develop and utilize the knowledge and skills necessary for personal and
cooperative action on behalf of invertebrates.

» Promote the importance of conservation and management of invertebrates their
habitats of the Upper Skagit by emphasizing their aesthetic, recreational,
biological, ecological, medicinal and eccnomic values.

* Enhance public, interagency, and personal awareness, support and
appreciation of invertebrates.

* Encourage grassroots and cooperative ventures in support of these goals.

* Provide a framework for teachers to implement, document, and share activities
which focus on invertebrates and their habitats.

* Enhance environmental education teaching skills about invertebrates through
in-service teacher training.

* Produce and distribute classroom and field materials (posters, teaching guide,
video tape) for teachers, children, and supporting organizations.

* Facilitate communication between students, educators and resource managers.

= Promote hands-on, experiential learning about invertebrates.

* Promote and model a “habitat, ecosystem and landscape approach” instead of a
“single-species approach.”

* Promote an integrated, multi-disciplinary approach (science, art, social studies,
language arts, math) to each 4 hour workshop.

« To increase knowledge and appreciation of wildlife of the Upper Skagit, leading
to increased citizen involvement in decisions affecting its future.
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INVERTEBRATES WORKSHOP AGENDA

Greetings And Introductions
« North Cascades Institute

* Washington Dept. of Fish and Wildlife Biologist

* North Cascades National Park Biologist

Overview Of Workshop
« Workshop Schedule
* Clock Hours

Overview Of Educational Goals

GOAL #1

GOAL #2

GOAL #3

GOAL #4

and their habitais.

invetrtebrates.

Activities

. Open QOutline

. Slice of the Pie

. What's My Spine

. Pooters and Other Tools of the Trade
. Invertebrates in Soil

. Insect Adaptations

. Classroom Butterflies

. Butterfly Biographies

. Butterfly Defenses

. Insects, Insects Everywhere
. Dragonfly Observations

. Environmental Indicators

. That’s Incredible

. Dragonfily Poetry

. Invertebrate Resources

Evaluation

North Cascades Institute: Invertebrate Workshop

Students will develop awareness of the importance of
invertebrates and their habitats.

Students will develop knowledge of invertebrates their life
cycles, adaplations, habitats, communities and ecosystems.

Students will develop knowledge about threats to invertebrates

Students will develop and utilize the knowledge and skills
necessary for personal and cooperative action on behalf of



Invertebrate Activities
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Invertebrate Workshop

Open Outline

|. Entry Activities

Il. Greetings & Introductions

l1i. Overview of Workshop

Workshop Schedule
Clock Hours
Educational Goals

V. Activities

1. Invertebrates vs. Vertebrates

2. What's My Spine

3. Tools of the Trade
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4. Invertebrates in the Soil

5. Insect Adaptations

6. Classroom Butterflies

7. Butterfly Biographies

8. Butterfly Defenses
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9. Insects, Insects Everywhere

10. Dragonfly Observations

11. Environmental Indicators

12. That's Incredible

13. Dragonfly Poetry
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Slice Of The Pie

SUBJECTS:
Science

CONCEPTS:
1. The vast majority of animal species are invertebrates.
2. Invertebrates are important components of ecosystems for a number of reasons,

OBJECTIVES:

1. Students will discover what an invertebrate is.

2. Students will learn about the relative numbers of invertebrates vs. vertebrates.
2. Students will explore reasons why invertebrates are important.

MATERIALS/GETTING READY:

Overhead projector

QOverhead transparency of Fig. 1 (relative numbers of living species belonging to the
major taxonomic groups of animals)

SIZE/SETTING/DURATION:
Whole class/Classroom/30 -45 minutes

BACKGROUND INFORMATION:

When people think of animals they usually think of one with a backbone. They're
large, showy, noticeable, well recognized and known - animals like lions, zebras,
dogs, birds, reptiles, horses, even humans. But most animals in the world don’t have
backbones. Some are larger and more noticeable, for example, squid, snails, slugs,
seastars, and clams. But many are small, even microscopic. And without these
animals we wouldn’t be here. We use them for food, they help decompose our
waste, and they make up the largest part of any food web. They are the
invertebrates - animals without backbones.

Animals with backbones are vertebrates. Taxinomically, they are represented by the
Phylum Chordata which includes the classes:

Osteichtheyes (Bony fish)

Amphibia {amphibians - frogs, toads & salamanders)

Reptilia (lizards & snakes)

Aves (birds})

Mammalia (mammals)

These classes of vertebrates are the ones most students have a lot of familiarity
with. But what about the invertebrates? They represent all the other Phyla including:
Phylum Ctenophora (comb jellies)
Phylum Porifera (sponges)
Phylum Coelenterata (jellyfish, corals, & sea anemones)
Phylum Platyhelminthes (flatworms, tape worms, & planaria)
Phylum Annelida (earthworms)
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Phylum Mollusca (Mollusks such as squid, clams, snails}
Phylum Echinodermata (seastars, & sea urchins)
Phylum Arthropoda (insects, spiders, crabs)

The arthropods are by far the largest group of invertebrates. They bare incredibly
successtul (see fig. 1), found in the sea and also having colonized the land some
300 million years ago by filling practically every ecological niche available.

Mammalia

Minor Phyla

Echinodermata

N\

Coleoptera

Protozoa

Paritera

Coelentarata

Platyhelminthes
Nematoda

/ Annelida

Diptera

Fig 1. Pie diagram of the relative numbers of species belonging to the major taxcnomic groups.
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DOING THE ACTIVITY:
1. Ask: Who can name an animal for me? Accept all answers, recording on the
board a list of the first 10.

2. Challenge students to come with additional animals not previously listed. Have
each student write down as many animals as they can in 2 minutes.

3. Write down any new animals students come up with on the board.

4. Ask: What is a vertebrate animal? Accept all answers. Ask: What is an
invertebrate animal? Accept all answers.

5. Put a star by all those animals listed on the b board that students think are
invertebrates (most people, when they think of an animal think of vertebrates, so
chances are very few invertebrates will be listed).

6. Explain: Invertebrates are animals without backbones. Animals that have a spine
or backbone are vertebrates. Knowing this do we want to change which ones are
starred? Explain that invertebrates have no backbone because they don't have an
internal skeletal system. Most have an external or exoskeleton like an insect or a
crab. Many have no skeletal system at all, for example, jellyfish, earthworms, and
slugs.

7. Ask: What % of animals listed on the board are vertebrates? Invertebrates? If
students listed 64 animals and 14 were invertebrates then 14 divided by 64 = .218
or 21.8% are invertebrates (in this example) and therefore 78.2% are vertebrates.

8. Explain that the reality is a vast majority of the animal species on earth are
invertebrates. They represent 97% of all animal species. In fact, there are almost
400,000 different species of beetles alone accounting for more than 25% of all
animal species on earth!

9. Put a transparency of Fig. 1 showing the relative numbers of living species of
animals on the overhead. Ask: What is the biggest group or phylum of animals
(Arthropoda)? What is the next biggest Phylum (Mollusca)? Point out other
interesting facts such as: how few mammal species exist, or how large is the class
Insecta.

10. Ask: Are invertebrates important? Why? Invertebrates are an integral part of
most all food webs, play an important role in decomposition and soil formation, help
with pollination and fruit set, and serve as food items of major importance for
humans on a worldwide scale. What are some invertebrates that people eat?

EXTENSION ACTIVITIES:

Students pick an invertebrate Phylum to research and learn more about. List a few
representative members and major characteristics. Develop a bulletin board of
information and pictures
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What’s My Spine

SUBJECTS:
Science

CONCEPTS:

1. Invertebrates have unique characteristics that distinguish them from other
animals.

2. Invertebrates share many characteristics with vertebrate animals.

OBJECTIVES:

1. Using a game show format, students will listen to clues to determine whether the
animals described are invertebrates or vertebrates and then determine the
identity of the animals.

. MATERIALS/GETTING READY:

30 mystery animal game show cards

Signals for each team (a toy squeaky ball and duck would work)
Cut sheets of mystery animal descriptions into cards prior to activity

SIZE/SETTING/DURATION:
Whole class/Classroom/45 minutes

BACKGROUND INFORMATION:

This activity helps students to recognize attributes that help distinguish invertebrates
from vertebrate animals. Part of the learning process is to have students assimilate
the information and come up with an answer as they hear more information. It is
impartant for the game show host to read the mystery animal clue cards slowly.
Pause at every comma and period. Students will often jump to conclusions in their
effort to earn points. betore they have enough information, since invertebrates and
vertebrates do share many features in common. This adds an element of surprise
and makes the game more interesting.

Having the teacher take on the persona of a game show host adds an element of
humor to the activity. Dress in costume if you desire. Make it fun!

DOING THE ACTIVITY
1. Divide the class into twe groups. They are the contestant teams in the game show

“What's My Spine”.

2. Explain the game show rules. One person from each team is chosen and they
come up front. The game show host (teacher) begins to read a mystery animal clue
card and the first person to “ring in” (here's where the toy squeaky ball or
noisemaker comes into play) states whether the animatl is a vertebrate or
invertebrate.

3. If they are correct their team receives 5 points and may listen to the rest of the
description. They then consult with their team and have one chance to guess the
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identity of the animal. If correct they receive an additional 10 points. If incorrect as to
the animals identity no points are subtracted.

4. If the first team to ring in was incorrect as to whether the animal is an invertebrate
or not, they loose 5 points and the other team gains control and then has the
opportunity to hear the rest of the clue and guess the identity of the animal for 10
points)

5. Two new contestants are chosen and the game continues.

6. The team with the most points after a set length of time, after all the cards have
been played, or reaching a predetermined number of points will be declared the
winner.

7. Make sure someone is assigned 1o be the official scorer.

8. A set of game show mystery animal cards is provided. Each card consists of a
brief description of an animal that provides clues to whether that animal is a
vertebrate or invertebrate. The more clues that are read the more obvious it
becomes as to the animal’s identity. However, students who ring in too soon may
not have enough information to properly determine whether or not the animal is an
invertebrate.

For example, the butterfly card begins: The scales... and a student might naturally
assume that this animal is a snake or a fish and therefore a vertebrate. The clue
card continues: The scales...on my wings often shine with bright iridescent colors.
When I'm young | like to munch plants; as an adult | sip nectar. | have six legs
attached to a thorax and long antennae. Who am |7

EXTENSION ACTIVITIES:

Have the students develop additional game show cards making sure that the
descriptions on the cards provide adequate clues, first as to whether the animal is
an invertebrate or vertebrate and secondly as to the identity of the animal.
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Butterfly
(invertebrate)
The scales on my wings often shine

with bright iridescent colors.When

i am young | like to munch plants;

as an adult | sip nectar. | have six legs
attached to a thorax and iong antennae.

Who am 1?

Damselfly

(invertebrate)
When young | breathe through gills.
The feather-like gills extend from the
tip of my abdomen. | also have a head
and thorax and 6 legs to help me catch
small insects. | fold my wings over my
back when at rest.

Who am 1?

Dragonfly
(invertebrate)
1 like to eat insects. | scan from my perch
with two large eyes, and two pairs of
wings held outstretched. As a nymph, |
live underwater and eat insects, small fish
and tadpoles.

Red-tailed Hawk
(vertebrate}
1 have excellent eyesight, and a
sharp down curved beak. | eat
mice, snakes, and rabbits. My tail
is red.

Who am 1? Who am 1?
Slug
Salmon {invertebrate)
(vertebrate) | like to stay moist. My body is

| lay eggs in the water. My nest is
called a redd. | breathe through

covered with slime. | lay eggs in
damp, cool spots on land. | have

gills. People like to catch and eat no bones. | like to eat garden
me. | am covered with scales. plants.
Who am 1? Who am 1?7
Earthworm
(invertebrate) Ladybug

| live underground. | help aerate the soil
and help with decomposition. | have a
rounded, segmented body with tiny
bristles on the side that help me move
through the earth.

(invertebrate)
| am small and a colorful reddish-orange.
| like to eat aphids. My forewings are
modified into two curved protective
plates. My hindwings are used for flying.

Who am 1? Who am 1?
Wolf Hummingbird
(vertebrate) (vertebrate}

i roam in packs. My young are called pups.

i am covered with fur and have 4 legs.
There aren’t many of me left. | am
endangered.

Who am 1?

1 hatch from an egg. | sip nectar from

flowers. | Have brightly colored feathers.
| build a nest of lichens, moss and
spider silk.

Who am 1?







Honeybee
(invertebrate)
| jiive with my brothers and sisters. | have
6 legs. | collect polien and nectar from
flowers. | serve a queen.

Frog
(vertebrate)
I hatch from an egg. | go through a
process called metamorphosis. |
change from a tadpole into my adult
form.

Who am 1?
Who am §?
Osprey Snail
(vertebrate) (invertebrate)

I Catch fish. | dive feet first into
the water and grab them with my
sharp talons. Fish feed my hungry
chicks.

| have iungs and breathe air. | move
by creeping along on one muscular
foot. My soft bedy is protected by a
coiled shell. My mouth is called a radula.

Who am 1? Who am 1?
Hydra Spider
(invertebrate) (invertebrate)

| live in fresh water. 1 catch my prey with
lang stinging tentacles. 1 am related to my
saltwater cousins sea anemones and
jeliyfish.

| am a carnivore. | have poison fangs.
| am represented by over 30,000
different species. Some of my kind
spin webs.

Who am 1? Who am ?
Snake
Cougar (vertebrate)
(vertebrate) Some of my kind are born alive but

| can jump 30 feet in a single bound.
| have 4 legs. My feet have retractable
claws. My young are called kittens.

usually | hatch from an egg. ! have no
fur or teathers. My body is dry and
covered with scales. 1 smell with my
tongue. | have no external limbs.

Who am 1?
Who am 1?7
Caddisfly
Clam (invertebrate)

(invertebrate)
I'm usually found in salt water. ! can
grow quite large. In fresh water | am
usually very small. 1 am a filter feeder.
People call me a bivalve because of my
hinged shell.

Who am 1?

In lakes | build myself a home from
bits of twigs. In rivers | may make a
home of shells, sand or smail pebbles.
[ crawl about in my home, eating algae
and plant debris. Salmon like to eat me.
In spring | emerge fram the water and
fly away.

Who am 1?







Salamander

(vertebrate)
| go through metamorphosis. | start my
life in water. As an adult, | live my life
on land. | breathe by absorbing oxygen
through my damp skin. | have a long
body and tail. Many of my kind are
poisonous. | have 4 legs.

Mayfly

(invertebrate)
When young | breathe through gills and
live underwater. | am called a nymph.
As an adult | do not feed. | live just a
short time, mate and die. 1 am often
found in large flying swarms in spring.
Think of a month and you’ll know my

Who am 1? name.
Who am 1?
Grasshopper Moth
{(invertebrate) (invertebrate)

| am an omnivore. | eat both plants and
animals. | can fiy but ! usually get around
by hopping. | hatch from an egg and look

like a miniature adult. | am calied a nymph.

| molt by shedding my exoskeleton. | can
communicate by rubbing my hind legs
against my forewings.

Who am [?

As an adult | am most often out at night.
| can attract a mate by releasing a
pheromcne or scent into the air. My
iegs and body are covered with scales
and so are my wings. As a larvae I'm
called a caterpillar. | metamorphose by
forming a cocoon.

Who am 1?

Mosquito
(invertebrate)
| have only one pair of working wings.
My mouthparts are adapted for sucking
blood. As an egg, larvae, and pupae |
live in water. Many of my kind spread
disease.

Termite
(invertebrate)
| build large nests from mud or wood.
| like to eat plants and woody material.
Workers of my kind look after eggs,
soldiers guard the nest.

Who am 1? Who am 1?
Bat Daphnia
(vertebrate) (invertebrate)

[ fly through the air. | have no feathers.
| eat flying insects. | give birth to live
young and nurse them. | fly at night and
echolocate to find my prey. My body is
covered with fur.

I am small. | move through the water
by flicking my feathery antennae.

You can see my compound eyes if you
look through a microscope. Some
people call me a water flea.

Who am 1? Who am 1?
Beaver Centipede
(vertebrate) (Invertebrate)

| am an herbivore. | eat leaves and bark.
| have sharp teeth that never stop
growing. ! fell trees to build dams and
lodges.

Who am [1?

I am a hunter that feeds on small animals
like insects, slugs, and earthworms. |
live in the soil. | have a pair of legs on
each body segment and | have many
legs. Part of my name means 100.

Who am 1?







Pooters And Other Tools Of The Trade

SUBJECTS:
Science

CONCEPTS:

1. The collecting of live specimens using special tools helps further the study and
understanding of invertebrates.

2. The responsible study of invertebrates requires the proper use of tools and a
respect for all forms of life.

OBJECTIVES:

1. Students will learn about some simple insect collecting devices.

2. Students will be taught the proper use of tools and rules for collecting and
releasing specimens.

3. Students will build and test devices.

MATERIALS/GETTING READY:
See materials list with description of individual study tools/preparation will vary

depending on project being built.

SIZE/SETTING/DURATION:
Individuals, small groups or whole class/Classroom and outdoors/ Most tools can be
constructed and tested in under one hour.

BACKGROUND INFORMATION:

Swat, splat, stomp squish...these are some of the reactions people respond with
when confronted with any form of invertebrate life. Creepy crawlies are unloved,
maligned and often misunderstood. Almost everyone knows someone who is an
arachniphobe (afraid of spiders). And yet, spiders and insects in general, can be
fascinating organisms to observe and learn more about. A wide array of adaptations
have allowed them to become incredibly successful, if success is measured by
number of species and shear numbers. It has been estimated that in a hectacre (2.5
acre) of tropical rainforest there are about one billion invertebrates present,
representing about 93% of the total biomass of animals present.

People tend to take an anthropocentric view of the world. Humans and their big
brains are on top of the food chain, the rulers of the world. However, as
invertebrates form a major part of most food chains, eradicating them would mean
the end of human beings as well. Perhaps those lower ends of the chain are the
most important links after all.

Cultivating an ethic of responsibility, replacing revulsion with a sense of awe and
wonder by exposing students to the amazing lives of invertebrates, is one of the
main objectives of this workshop. In order to do so, students need the opportunity to
closely observe a wide variety of invertebrate organisms found locally in their own
watershed. The following activity provides some basic instructions for constructing
different study tools to facilitate the collecting of insect life. Getting to know more
about insects may mean less swat, splat, stomp and squish!
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DOING THE ACTIVITY:
1. Choose one of the tools to build. Plans and materials lists for constructing a kick
screen, sweep net, insect aspirator (pooter), Berlese funnel, and pit fall trap follow.

2. Collect necessary materials.

3. Build and test. Remind students to practice catch and release. Handle
invertebrates carefully when observing, and return them to the site where they were
collected.

ASSESSMENT:
Successful completion and proper use of study tools.

EXTENSION ACTIVITIES:
Have students:
: * keep a field journal of discoveries
* draw sketches of what they find
* use field guides to i.d.
* survey different sites

Study Tool #1: Kick Screen

Materials:

3'x3’ fiberglass screen (the kind used in screen doors)
Two 1"x1” by 3’ long pieces of wood

Two 1" wide 1/2 round wood moulding 3’ long

Wood glue

Staple gun

Staples

Hammer

How To Build:
1. Attach the 3' 1"x1” wood pieces along opposite sides of the outside edge of the
fiberglass screen with the staple gun.

2. Glue 1/2 round wood moulding, flat side down, to 1"x1" pieces, sandwiching the
fiberglass netting in between.

3. Nail through 1/2 round wood moulding into 1"x1" in 3 or 4 places to secure.

How To Use:
1. Kick screens are used for collecting aquatic invertebrates in streams. For safety
make sure the water depth is only between 3-12 inches deep and moving siowly.

2. Approach the sampling area from downstream so that invertebrate organisms
won't be disturbed. Stretch the kick screen crosswise in a stream to collect
organisms. Make sure the screen is flush with the stream bed so organisms won't
slip under.

20 North Cascades Institute; Invertebrate Workshop



3. Have one or two students shuffle their feet directly upstream from the net.
Choosing a rocky or gravely site will provide the best results but make sure not to
disturb salmon redds!

4. Carefully remove the net from the water and place animals in water filled study
trays for observation.

What To Catch:

Depending on the site chosen and factors such as water quality, temperature, pH,
dissolved oxygen levels etc. students have the opportunity to discover stonefly
nymphs, mayfly nymphs, dragonfly and damselfty nymphs, water pennys, caddisfly
larva, cranefly larva, riffle beetles, scuds and other amphipods, snails, aquatic
sowbugs and more! Please see the activity “Stream Survey” for incorporating the
use of a kick screen into a lesson.

Study Tool #2: Sweep Net
Materials:
Butterfly net

How To Use:

1. Find a field, preferably unmowed. Instruct students to walk backwards, gently
sweeping their nets back and forth along the top of the grass as they move across
the field. Their feet will kick up and disturb insects causing them to fly up.

2. After 30 seconds of sweeping, instruct students to tip net so the opening is closed
or to pinch closed the top of the net with their hand. Place the net on the ground and
carefully tease the fabric open. Expect to find a wide assortment of insects.

3. Insect nets can also be used to capture butterfiies and dragonflies although they
are much more elusive and difficult to catch. Practice different techniques.

What To Catch:

Moths, assorted beetles including ladybugs, diptera (flies), grasshoppers,
ieafhoppers, mosquitoes, mayflies, spititebugs, many different species of spiders to
name a few.
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Study Tool #3: Pit Fall Trap

Materials:

Small shovel or spade

Clean container such as a small coffee can or mayonnaise jar
Bait such as a small piece of meat, leaves or fruit

Piece of bark or wood large enough to cover container opening
A few small stones

How To Use:

1. Choose a good spot for the trap. Look for a place where insects might live, such
as underneath bushes, in grass next to a garden, in a coniferous forest. Pick a place
where a hole can be dug easily.

2. Dig a hole big enough for the container. Put the container into the hole so that the
top of the container is level with the ground. Pack dirt around the outside of the
container so that the container fits snugly in the hole. Avoid getting dirt in the
container.

3. Drop a small piece of bait into the container and cover the top partially with the
piece of bark propped up on stones so that insects can crawl under the bark and fall
into the trap. Do not seal the opening of the container.

4. Check the trap often. Remember that the insects may die if they remain in the trap
more than a day. When checking the trap, empty the contents onto a piece of paper
so they can be more easily seen.

5. Look carefully at the kinds of insects found in the pit fall trap. Use field guides to
identify the insects just as a systematist would. Observe careful with hand lenses or
magnifying giasses and determine main body parts. After observations, release
invertebrates a distance from the trap but in the same habitat.

6. Record characteristics the insects that crawl on the ground have in common. If the
trap is checked several times a day or the trap is used several days in a row, keep a
notebook or survey map with descriptions to compare insects. Are some insects
nocturnal? Try different kinds of bait and learn which insects prefer which baits.
These observations will help students understand the way insects interact with the
world around them.

What To Catch:

Millipedes, centipedes, spiders, ground dwelling beetles, ants and other insects will
be found in pit fall traps.
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Study Tool #4 Pooter (Insect Aspirator)

Materials:

Each pooter requires the following:

Small jar or plastic vial

Two hole rubber stopper to shugly fit vial or jar

Two feet of flexible plastic tubing

Two 3" pieces rigid plastic tubing (must fit snugly into rubber stopper hole
openings)

Small rubber band

1/4"x1/4" piece of fiberglass screen door materiai.

How To Build:
1. Force the rigid plastic tubing pieces through each hole in the rubber stopper so
that about 1/4” protrudes on the bottom side of the stopper

2. Rubber band the fiberglass screen onto one of the protruding pieces, to cover the
opening.

3. Place rubber stopper into the vial.

4. Cut the flexible plastic tubing intc two pieces, one piece 8 inches and one piece
16 inches. Place the tubing over the ends of the rigid tubing projecting from the top
of the stopper. They must fit snugly. Make sure the short piece attaches to the rigid
plastic that has the fiberglass screen covering its other end.

How To Use:

1. An insect aspirator (pooter) works by placing the longer flexible tubing near a
small insect, then placing your mouth and sucking in on the smaller piece of tubing.
A vacuum is created drawing the insect into the collection vial. Because of the tiny
fiberglass screen, there is no chance for a student to swallow a bug. Since the
action of drawing in the insect “poots” them in, the device is called a pooter!

2. This device is only meant to capture very small insects. Larger insects than the
opening of the rigid tubing can be injured so it is important to only go after small
invertebrates. The advantage is that the students don't need to pick up small insects
with their fingers and run the risk of injuring or killing them.

3. Caution students to only breathe in. Exhaling into the pooter fogs up the vial and
builds up condensation, causing a big mess.

4. Pooters can be used anywhere. Have students search in different habitats.
Bushes and the furrows of tree bark are likely places to look for insects to poot. After
collecting in a vial, an insect can be observed with hand lenses while still in the vial
or transported to the classroom for observation under a microscope or in magnified
bug boxes. Make sure insects are returned unharmed to their natural habitat.

What To Catch:

Very small invertebrates such as spiders, ants, aphids and mites are successfully
pooted.
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Study Tool #5 Berlese Funnel
Materials:

Smali piece of wide mesh Hardware cloth
Large plastic funnel

Small collecting vial (optional)

Tall glass jar

Paper towels

How To Build:
1. Place hardware cloth insert in bottom of funnel.

2. Place collecting vial (optional) under the opening at bottom of the funnel.

3. If a vial is not used, place a damp paper towel in the botiom of the holder to attract
insects.

4. Now place the funnel in the holder (holder should be a glass jar you can see
through). Your Berlese funnei is ready for a soil sample.

How To Use:
1. Collect a soil sample. Fill the funnel with leaf litter or composted soil

2. Suspend a high wattage light bulb (75-100 watt light bulb works well) above the
soil sample in the funnel to heat and dry out the soil. This drives the arthropods
down into the collecting vial or onto the dampened paper towel as they seek their
preferred conditions. Wait for the soil to dry out top to bottom. This may take minutes
to hours so be patient.

3. Spread out the collected critters on a large sheet of white poster board and use
hand lenses or magnifying glasses to observe the different species of invertebrates
found. Often many of the organisms will be found in the soil near the filter.

4. Depending on the soil sample, invertebrates such as sow bugs, millipedes,

centipedes, roundworms (nematodes),springtails, mites, ants, earthworms,
psuedoscorpions, rove beetles and carabid beetles will be found.
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Invertebrates In The Soil

SUBJECTS:
Science, Math

CONCEPTS:

1. Soils contain many species of invertebrates.

2. Invertebrates play an important role in the processing and recycling of nutrients
and energy in a forest ecosystem.

OBJECTIVES:

1. Students will examine soil samples for invertebrate arthropods.

2. Students will compare soil samples from different sites in the Skagit watershed.

3. Students will chart number of species and the total number of invertebrate
arthropods found at different sites.

MATERIALS/GETTING READY:

10 toy wood blocks

Hand lenses or magnifying glasses

Berlese funnel (see description in activity: Tools of the Trade)

2 or 3 large sheets of white poster board

Field guides for identification purposes

Small containers (cottage cheese containers would work well)

Spoons, spade or small shovel

Extension cord with light bulb socket or trouble light and 75 watt light bulb or other
heat source

Soil samples can be collected prior to activity or as part of the activity. Make sure
soil samples come frem a variety of habitats.

SIZE/SETTING/DURATION:
Whole class/Qutdoors and classroom/ 80 to 120 minutes

BACKGROUND INFORMATION:

An ecosystem is a community of living things interacting with its environment. In an
ecosystem, the community of living things may contain hundreds, even thousands of
different species. Each species is usually involved with several different
interconnected food chains. This network of food chains is called a food web.

In a food chain each species occupies a certain position in the chain. This is called
a trophic level. And since each animal only passes about 10% of the energy it
receives to the next level, each level supports fewer individuals than the level
betore. Here is a simple example of a food chain illustrating trophic levels: 1,000 Ibs
of grain will support 100 Ibs of mice which will provide energy for 10 Ibs. of snakes
which will put 1 Ib. of meat on a Red-tailed Hawk. This can be illustrated as a trophic
pyramid (see Fig. 2).
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HAWK 11

SNAKE 10 Ibs
!

MOUSE 100 lbs

PLANT 1000 lbs

Fig. 2

invertebrates are found at all trophic levels (except as producers) and because of
their incredible numbers they piay an important role in nutrient and energy flow
through ecosystems. The importance of herbivorous insects in forest systems is well
known, however, some invertebrates play roles that are often overlooked.
Invertebrates play a major role in the decomposition of leaf litter on forest floors. For
example, one kind of millipede is a consumer of coniferous and deciduous leaf litter
in coniferous forests of Western North America. They chew up and digest leaves,
producing feces which are a food resource for other arthropods, fungi and bacteria.
Five adult millipedes can consume more than 95% of a gallon can of leaf litter in 2
1/2 weeks!

By examining soil samples, students can be introduced to the amazing diversity of
species and individual numbers of invertebrates. A single square meter of pasture
soil can yield over 43,000 mites and nearly 120,00 springtails alone! By comparing
different communities or habitats, students can observe where inveriebrates play a
major role in helping process and produce energy and recycle nutrients in
ecosystems.

DOING THE ACTIVITY:

1. As a demonstration, place 4 wooden toy blocks end to end then stack 3 blocks on
top of the 4, 2 blocks on the 3, and finally a single block on top, creating a triangular
shaped pyramid.

2. Explain that each row of blocks represents the link in a food chain. The bottom
row represents plants, the second row represents herbivorous insects such as
grasshoppers, the third row could be spiders or some other kind of predacious
arthropods and the top block is something that would eat spiders, for instance birds.

3. Ask: Why do you think each fevel gets smaller as you work your way up the
chain? Explain that most energy is lost as heat and the process of living and
respiration. Only 10% of the energy from one level of the chain gets passed on to
the next level.
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4. Ask: What would happen if an insecticide killed all of the grasshoppers? lllustrate
by quickly grasping the two outer blocks on the grasshopper trophic level and pull
them out. The other trophic levels in this food chain will collapse. Explain that
invertebrates are found at all trophic levels but are most common at lower trophic
levels near the base or bottom of the food chain.

5. Have students collect soil samples from a variety of different habitats including
deciduous forest, different sites in a coniferous forest, meadow, play field, school
garden, compost pile {the best of all sites), streamside etc. Label where soil
samples came from. Collect a small container full and make sure there is
approximately the same amount of dirt in each container. Soil that is too wet or too
dry will not produce many animals.

6. Set up Berlese funnel. Place hardware cloth insert in bottom of funnel and
collecting vial (optional) under opening at bottom of funnel. Place a damp paper
towel in bottom of holder and then place funnel in holder and add soil sample to
funnel.

7. Supply heat source (75 watt light bulb works well) above the soil sample in funnel
to heat the soil and drive the arthropods down into the collecting vial. Wait for the
soil to dry out top to bottom. This may take minutes to hours so be patient.

8. Have students spread out the collected critters on a large sheet of white poster
board and use hand lenses or magnifying glasses to observe the different species
of invertebrates found. Often many of the organisms will be found in the soil near the
filter.

9. Estimate the number of different arthropods found (species count). Depending on
the soil sample, invertebrates such as sow bugs, millipedes, centipedes,
roundworms {nematodes),springtails, mites, ants, earthworms, psuedoscorpions,
rove beetles and carabid beeties will be found.

10. Estimate the total number of all invertebrates.

11. Have students record in bar graph form, species diversity from the different sites
and total numbers found (See fig. 2 and 3). Use blank graph if desired or have
students generate their own.

12. Return critters back to cooled off soil and then back to the collection site at the
earliest opportunity.

13. Lead a discussion on how invertebrates are important processing and recycling
nutrients in the forest ecosystem.

Assessment:
Compieted graphs
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Insect Adaptations

SUBJECTS:
Science, math

CONCEPTS:

1. Insects are well adapted for terrestrial life.

2. Certain physical and behavioral features have led to the great success and
diversity of the insect world.

3. Insects undergo a process of metamorphosis.

OBJECTIVES:

1. Students will observe common Tenebrio beetles to discover anatomical and
physical features that are keys to the insects’ success.

2. Students will observe and record Tenebrio metamorphosis.

MATERIALS/GETTING READY:
Tenebrio beetles {(mealworms)
Bran Meal for culturing mealworms
Raw Potato

Petri dishes

Container to hold culture

Black construction paper

Hand fenses or magnifying glasses
Microscope

SIZE/SETTING/DURATION:
Whole class/classroom/varies

BACKGROUND INFORMATION:

Most global biodiversity consists of invertebrates and the great majority of these
invertebrates are insects. What specific features of their anatomy and behavior are
keys to their success? By looking at Tenebrio beetles (common mealworms)
students can observe some of these features.

The cuticle: Insects are basically turned inside out. Their skeleton is on the
outside. This exoskeleton, made of the cuticle and the underlying epidermal cells is
necessary for life on land. Because insects are small they have a large surface-to-
volume ratio. If the epidermis were exposed the rate of water loss would be far
greater than in vertebrates and the insect would soon die. The cuticle forms a
protective envelope that resists evaporation from the watery tissues within. Water
retention is further improved by the addition of a waxy outermost layer, called the
epicuticle.

Metamorphosis: Having a hard outer exoskeleton means that in order to
grow, an insect must periodically shed or molt its oid “skin” so the insect can expand
within its more flexible new one before the new “skin” hardens. Even though insects
are quite vulnerable during a molt it contributes in an important way to the fithess of
insects. This is because the molting process eventually resuits in a change in body
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form from a larval stage to an adult. In this way, insects can live two lives and exploit
two different ecological niches. The immature form, the larva or nymph is an eating
and growing machine while the adult is involved with dispersal and reproduction.

A Bit About Metamorphosis

Metamorphosis means ‘change of form’ and refers to the changes
an insect goes through as it develops from egg to aduit. Some
insects considered “primitive” by biologists, hatch from an egg
looking just fike an adult, and although they get bigger as time
passes, they never really change in appearance.

Other insects go through what is known as incompiete
metamorphosis. There are three stages of development: egg, larva
and adult. The creature that emerges from the egg is an immature
or larval form of the adult called a nymph, usually lacking wings.
Through successive moltings of the exoskeleton, the nymph
becomes more fully developed, wings grow and finally an aduit
results.

Most species of insects go through a much more radical process
known as complete metamorphesis. These are considered the
most evolutionarily advanced of the insects and include the flies,
beetles, bees, ants and butterflies. Complete metamorphosis
involves four distinct stages of insect development: egg, larva,
pupa, and adult.

Tracheae: Insects have no lungs but they do possess a remarkable
breathing system. Air flows through a series of openings called spiracles lining the
insects body into a system of cuticle-lined tubes called tracheae. The tracheae
penetrate deep into the insect, dividing into finer and finer branches until every cell
is provided with oxygen. This direct system for delivering oxygen does not rely on a
circulatory system and allows insects to rapidly supply oxygen and energy to wing
muscles and wherever else oxygen is in high demand.

Wings: Most kinds insects fly. They use this ability to their advantage inorder
to escape predators, to capture prey, and to disperse and find new richer grounds in
which to breed. Insects whose wings fold over their backs like wasps and beetles
can fly to a new site, fold their wings and scurry into holes and crevices.

Mouth parts: Insects have evolved a wide array of jaws and mouth parts
designed for sucking piercing chewing and shredding.

Defense: Insects also have all sorts of defensive mechanisms. Insects can
sting, spray noxious smelling irritating fluids, and inflict painful poisonous bites.

3l North Cascades Institute: Invertebrate Workshop



The advantages of looking at Tenebrio beetles to observe some of these features
are many. Tenebrio beetle larva (mealworms) are widely available at pet stores, can
be purchased any time of the year and thus the activity can be done at any time,
they are easy to keep, they are useful as food for a variety of other classroom
animals, and they are inexpensive. Each student can have their own to observe.

Tenebrio beetle larva, pupae and adults can be kept indefinitely by keeping them in
a plastic dish tub 1/2 full of oat bran. Place a slice of raw potato on the surface of the
bran every three days to supply moisture and discard the old slice. That's all there is
to it. Students can be given their own larva and watch it metamorphose. They will
need a petri dish with a small amount of bran, a small cube of potato and the larva.

The larvae are very iethargic. They molt 5-7 times and the larval stage lasts about
10 weeks. The last molt results in the formation of a pupal case. Pupa do not eat or
move. Two to three weeks after pupation an adult beetle will emerge from the pupal
case. The aduits are white right after metamorphosis but soon turn dark brown. The
adults soon mate and females lay eggs 7-10 days after emergence from the pupal
case.

DOING THE ACTIVITY:

1. Discuss with students some reasons why insects are so successful. Explain that
insects wear a suit of armor (the cuticle or exoskeleton). Ask: What other ways do
insects protect themselves (flying away, biting and stinging)? Discuss the
advantages of tracheae vs. a circulatory system.

2. Discuss with students the different forms of metamorphosis. Explain that Tenebrio
beetles undergo complete metamorphosis and that students will be observing their
own beetle as it progresses through the different stages.

3. Have each student set up their larva in a petri dish. Have students observe and
describe the outer cuticle of the larva. Look at it under a mlcroscope See if the
spiracies (openings to the trachea are visible).

4. Have students measure the mealworm every other day and record the date and
length in a journal. Graph growth rates for different individuals. Students can graph
and produce a bell shaped curve illustrating the variation of dates when the larva
pupate and when they emerge as aduits from the pupal case.

5. Encourage students to look carefully through the bran to find molted
exoskeletons. Observe through a microscope.

6. Have students carefully observe the anatomical features of the adult beetle, like
the hard exoskeleton and especially the modified forewings that act as protective
plates protecting the hindwings that are used for fiying. Observe and describe their
locomotion as they crawl about.
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ASSESSMENT:
Successful completion of journal, growth charts and drawings.

EXTENSION ACTIVITIES:
Have students perform behavioral experiments with Tenebrio beetles:
» Discover if Tenebrio beetle adults prefer light or dark by placing black
construction paper over 1/2 of a petri dish.
+ Discover if adults or larva prefer warm or cold conditions and dampness
vs. dryness.
» Discover if the Tenebrio beetle larvas’ food supply will effect the speed of
development.
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Classroom Butterflies

SUBJECTS:
Science, Environmental Education, Math, Language Arts

CONCEPTS:

1. Butterflies go through a four stage life cycle process called complete
metamorphosis.

2. At each stage in the life cycle butterflies require certain conditions in order to
deveiop. Habitat needs vary as they go through their life cycle.

3. Butterflies exhibit adaptations in order to survive in their environment.

OBJECTIVES:

1. Students will raise butterflies from caterpillar to adult.

2. Students will provide the necessary habitat and conditions for butterfly survival.

3. Students will observe complete metamorphosis in butterflies and keep a journal
of observations.

4. Students will describe the anatomy and adaptations of butterfiies.

MATERIALS/GETTING READY:

Butterfly Garden Kit (commercial kit that contains everything you need)

Butterfly larva

Butterfly enclosure (for examples see under Doing the Activity)

Caterpillar food (commercial or local plants- be sure to have the proper food source
for the species )

Pieces of wood or small branches

Water mister

Hand lenses or magnifying glasses

Journals

SIZE/SETTING/DURATION:
Whole class/Classroom/Varies, allow a few weeks during spring months.

BACKGROUND INFORMATION:

Butterflies and moths belong to the order of insects called the Lepidoptera, a Greek
word meaning “scale wings”. The wings and bodies of dragonflies are covered by
tiny scales that overlap like the shingles on a roof. They provide the beautiful and
varied colors among butterflies as well as warmth and help in balancing during
flight.

The scales are one of two things that help distinguish the Lepidoptera from other
orders of insects. The other feature is the proboscis, a long tube-like device that
butterflies and moths use for sucking up the nectar of flowers.

There are over 130,000 different species of Lepidoptera and new species are being
discovered every year. They are found almost everywhere in the world, from high
mountains to desert areas, grassiands and forests. In North America there are
around 10,000 species of moths and butterflies.
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Butterflies and moths can be most easily distinguished from one another by their
antennae. Butterfly antennae are thin and ciub-like, ending in a swollen tip. Moth
antennae are generally feathery in appearance. and lack a thick tip, instead
tapering down to a point. Butterflies are usually day fliers while moths are primarily
nocturnal. And butterflies are often colorful. moths are dull, muted colors. Of course
there are exceptions; some butterflies are quite plain and there are many brilliantly
colored and boldly patterned moths.
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Both moths and butterflies go through a process of complete metamorphosis. It is
this sequence of development that students can observe and expenence first hand
by raising classroom butterflies. The chance to witnhess the emergence of an adult
butterfly from the chrysalis is a magica! experience for students.

Metamorphosis means ‘change of form’ and refers to the changes an insect goes
through as it develops from egg to adult. Some insects considered “primitive” by
biologists, hatch from an egg looking just like an adult, and although they get bigger
as time passes, they never really change in appearance.

Other insects go through what is known as incomplete metamorphosis (see activity:
Dragonfly Observations). There are three stages of development: egg, larva and
adult. The creature that emerges from the egg is an immature or larval form of the
adult called a nymph, usually lacking wings. Through successive moltings of the
exoskeleton, the nymph becomes more fully developed, wings grow and finally an
adult results.

Most species of insects go through a much more radical process known as
complete metamorphosis. These are considered the most evolutionarily advanced
of the insects and include the flies, beetles, bees, ants and butterflies. Complete
metamorphosis involves four distinct stages of insect development: egg, larva,
pupa, and adult.

Life Cycle of the Butterfly

A butterfly starts out as an egg. The female butterfly may lay a few to several hundred
eggs, often on a plant that will later be used as food. Eggs of different species exhibit a
variety of different shapes and textures. After a few days the egqg hatches and a larva
will emerge.

The larval form of a butterfly is called a caterpillar. A caterpillar's body is divided into
numerous segments, which make up the head, thorax, and abdomen. The head has
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simple eyes called ocelli and powerful plant eating jaws. The thorax, made up of
three body segments just behind the head, is the location of the caterpillar's true
legs and its spiracles, through which it breathes. The remaining segments make up
the abdomen. Located on the abdomen are the pro-legs; they are not true legs and
wili disappear when the insect reaches the adult stage.

Caterpiliar Anatomy

Thorax Abdomen

True Legs Prolegs

Different species of caterpillars vary as greatly in appearance as different species of
adult butterflies. Some are smooth-skinned, others are covered with hair (like woolly
bear caterpillars), bumps, homns, and spines. Caterpillars also exhibit a variety of
colors and patterns, sizes and shapes.

Caterpillars eat plants. Many are host specific, that is, they eat only one kind of
plant. They can be quite destructive eating food crops and trees. As they eat and
grow they must shed their exoskeleton several times in a process catled molting.

After a period of time, which varies depending on the species, the caterpillar quits
eating in preparation for the final moit. 1t is this final molt that results in the formation
of the chrysalis. The chrysalis or pupa is where major changes in body structure
take place. Within the pupa, a rearrangement of the insect’s body occurs as
hormones actually cause organs to break up and reassemble as those of an adult.
Most butterflies overwinter as pupae in North America.

When it is time for the adult to emerge from the chrysalis it will cut its way out or use
special secretions to soften the skin of the pupal case. it carefully removes its wings,
legs and antennae from the pupal case. It then rests while pumping fluid and
spreading its wings to let them dry and then takes off in flight.

Butterfiies then spend their remaining lives, sucking nectar from plants with their
proboscis. They are important plant poliinators. However, the main function of the
adult is reproduction. Butterflies rely primarily on their sense of sight to find mates.
After mating the female will find an appropriate spot to lay her eggs and the life
cycle continues.
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A Note To Teachers

You may want to raise caterpifiars found in the wild. But be aware that if the
caterpifiar is the larval form of a moth, you will need to provide polting soif in the
enclosure as many moths pupate underground by wrapping themseftves in a sitk
cocoon as opposed fo forming a chrysalis. Contacting a local Lepidopterist to aid
your class in identification would be helpful.

For best results with this activity it is recommended that the classroom teacher order
a commercial butterfly kit, such as the Butterfly Garden School Kit. You will receive
malerials, caterpillars, and food for 30 students to rear and closely observe the
development of the Painted Lady butterfly. Each student receives his/her own
caterpillar which creates all sorts of leaming opportunities. You can have students
graph the range of sizes, when they pupate, when they emerge as adults, etc. and
figure class averages and extremes.

By using the Painted Lady butterfly you are not as dependent on the time of year the
activity takes place, however, it is best to plan for late spring as supply companies
wifll not ship sensitive larva during winter months. For information on ordening
commercial kits please see Resources at the end of this activity.

DOING THE ACTIVITY:
1. Discuss with students what butterflies need in order to survive. List responses on

board.

2. Discuss how the class will meet the needs of food, shelter and water. Have
students read the background information, books or other sources of information in
preparation for raising classroom butterflies.

3. Prepare enclosure where butterfly metamorphosis can be observed first hand.
Ideas for the enclosure include:
A. Cardboard shoebox with window screen netting affixed tightly on top.
B. A hanging cage, using cake pans to form the top and bottom and sides of
fine mesh window screen to form a cylinder.
C. Inexpensive glass aquarium with a screened lid.
D. Commercial kit which will supply individual enclosures.

4. A butterfly in its larval form (caterpillar) needs to hatch on or near its food source.
Many butterfly larvae are host specific, that is, they will eat only one type of piant. If
you choose to raise caterpillars found in the wild be sure to notice which plants the
caterpillars are feeding on and bring some for them to feed on.

5. The chrysalis needs to be suspended from something sturdy. Supply your

butterfly home with a smalt branch. The branch will later be used by the butterfly as
it emerges from the chrysalis, as a place to rest and dry its wings.
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6. Water needs are met by the food they eat. Make sure to keep a supply of their cut
food in a plastic bag in a refrigerator to retain freshness and moisture. Do not leave
an open container of water in the butterfly home. Caterpillars will drown if they fall
into water. Have students keep the enclosure clean by removing caterpillar
droppings (frass) daily and always keep a fresh supply of food available for
caterpillars to feed on. They eat a lot!

7. Record development. Have students keep a journal or “Butterfty Biography.”
Students can record and draw observations including a description of the
caterpillar, its ocelli (simple eyes), and spiracles if visible. Have students distinguish
and tabel the head, thorax and abdemen, find the 3 pairs of legs (true legs) and the
prolegs. Measure growth and chart but avoid handling the caterpillars with fingers.
Also have the students observe and describe the feeding behavior. Observe the
mouthparts with hand lenses or magnifying glasses.

8. Students will know when the caterpillar is ready to pupate when it stops eating
and crawls around restiessly for a day or so and finally crawls onto the branch and
prepares to shed its skin. Have students keep a calendar of events as part of their
journal. They can record the length of time in the larval stage and the length of time
as a chrysalis or pupa. Encourage students to make detailed drawings of
observations. Keep the chrysalis in a warm place but out of direct sunlight and
lightly mist occasionally. The transformation to chrysalid varies among species. in
the Painted Lady it will be completed approximately 17-20 days after the class
receives the larva.

9. The chrysalis will change color just before the butterfly emerges. The adult
butterfly will force its way out of the chrysalis and rest. It will need time to pump fluid
through its wings as the wins reach full size and dry. Students should use this time
to make observations and drawings of adult butterfly anatomy. They may be able to
observe the proboscis or feeding tube. Have students find the compound eyes,
antennae, and mouthparts on the head. Label the thorax, abdomen and two sets of
wings on a drawing. Close observation with a hand lens may reveal the delicate
scales that cover the wings. Have students draw wing patterns. Be careful not to
touch or disturb the butterfly at this critical time.

10. As soon as they can fly, release the butterflies on a sunny day near flowers
(nectar sources). If it is too cold, keep the butterflies indoors and provide nectar
flowers, fresh fruit, or 1 part sugar/4 parts water mixture on a sponge until the
weather is appropriate. This will give students the opportunity to observe the
unfurling of the proboscis.

ASSESSMENT:
Completed journals.
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EXTENSION ACTIVITIES:
1. Create a Life cycle spinner

A. Discuss with students the various stages of development in the life cycle of

a butterfly.

. Have the students use drawings from their journal and other resources to

create a life cycle wheel by drawing a butterfly as it metamorphoses from
egg to adult.

. Instruct students to cut out a circle 11 inches in diameter from a sheet of

colored poster board. Cut out another circle 12 inches in diameter from
white poster board.

. With pencil and ruler divide the white poster board into 1/4’s.

. In each section of the circle, have students draw a stage of the life cycle

{egg, larva, pupa, adult), ordering sequentially.

. Cut a pie wedge from the smaller circle, removing 1/4 of the rim. The point

of the wedge should not reach the center of the circle.

. Lay the smaller circle on top of the larger circle and use a brass fastener to

attach the circles together through their centers. Label the outside edge
corresponding with drawing: egg, larva or caterpillar, pupa or chrysalis
and adult.

. By grasping and rotating the outer circle at the cut-out you have a life cycle

wheel of the butterfiy!

2. Use sweep nets and go on a butterfly catching expedition.

RESOURCES:
Sources for caterpillar larva:

39

1. Carolina Biological Supply

2700 York Rd.

Burlington, NC 27215

Phone: 1-800-334-5551/Fax:1 -800-222-7112

2. Powell Laboratories Division
Box 187
Gladstone, OR 97027

3. Nasco Science

4825 Stoddard Rd.
Modesto, CA 95356-3318
Phone: 1-800-558-9595
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BACKGROUND INFORMATION

Butterflies and moths belong to the order of insects called the Lepidoptera, a
Greek word meaning “scale wings”. The wings and bodies of butterflies are
covered by tiny scales that overlap like the shingles on a roof. They provide
the beautiful and varied colors among buttertlies as well as warmth and help in
balancing during flight.

The scales are one of two things that help distinguish the Lepidoptera from
other orders of insects. The other feature is the proboscis, a long tube-like
device that butterflies and moths use for sucking up the nectar of flowers.

There are over 130,000 different species of Lepidoptera and new species are
being discovered every year. They are found almost everywhere in the world,
from high mountains to desert areas, grasslands and forests. In North America
there are around 10,000 species of moths and butterflies.

Butterflies and moths can be most easily distinguished from one another by
their antennae. Butterfly antennae are thin and club-like, ending in a swollen
tip. Moth antennae are generally feathery in appearance, and lack a thick tip,
instead tapering down to a point. Buttertlies are usually day fliers while moths
are primarily nocturnal. And buttertlies are often colorful, moths are dull.
muted colors. Of course there are exceptions: some butterflies are quite plain

Tent Caterpillar * Tiger .
Moth o Yo VP Swallowtail
Butterfly

Both moths and butterflies go through a process of complete metamorphosis. It
is this sequence of development that students can observe and experience first
hand by raising classroom butterflies. The chance to witness the emergence of
an adult butterfly from the chrysalis is a magical experience for students.

Metamorphosis means ‘change of form’ and refers to the changes an insect goes
through as it develops from egg to adult. Some insects considered “primitive”
by biologists, hatch from an egg looking just like an adult, and although they
get bigger as time passes, they never really change in appearance.
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Other insects go through what is known as incomplete metamorphosis (see
activity: Dragonfly Observations). There are three stages of development: egg.
larva and adult. The creature that emerges from the egg is an immature or
larval form of the adult called a nymph, usually lacking wings. Through
successive moltings of the exoskeleton, the nymph becomes more fully
developed, wings grow and finally an adult results.

Most species of insects go through a much more radical process known as
complete metamorphosis. These are considered the most evolutionarily
advanced of the msects and include the flies, beetles, bees, ants and butterflies.
Complete metamorphosis involves four distinct stages of insect development:
egg, larva, pupa, and adult.

Life Cycle of the Butterfly

A butterfly starts out as an egg. The female butterfly may lay a few to several
hundred eggs, often on a plant that will later be used as food. Eggs of different
species exhibit a variety ot different shapes and textures. After a few days the
cgg hatches and a larva will emerge.

The larval form of a butterfly is called a caterpillar. A caterpillar’s body is
divided into numerous segments, which make up the head, thorax, and
abdomen. The head has simple eyes called ocelli and powertul plant eating
jaws. The thorax, made up of three body segments just behind the head, is the
location of the caterpillar’s true legs and its spiracles, through which it
breathes. The remaining segments make up the abdomen. Located on the
abdomen are the pro-legs; they are not true legs and will disappear when the

insect reaches the adult stage. .
Caterpillar Anatomy

Thorax Abdomwen

Hmé \/ 5Pac.|c\
True Legs P;'ol'egs

Different species of caterpillars vary as greatly in appearance as different
species of adult butterflies. Some are smooth-skinned, others are covered with
hair (like woolly bear caterpillars),bumps, horns, and spines. Caterpillars also
exhibit a variety of colors and patterns, sizes and shapes. Caterpillars eat plants
and many are host specific. that is, they eat only one kind of plant. They can be
quite destructive eating food crops and trees. As they eat and grow they must
shed their exoskeleton several times in a process called molting.
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After a period of time, which varies depending on the species, the caterpillar
quits eating in preparation for the final molt . It is this final molt that results in
the formation of the chrysalis. The chrysalis or pupa is where major changes in
body structure take place. Within the pupa, a rearrangement of the insects body
occurs as hormones actually cause organs to break up and reassemble as those
of an adult. Most butterflies overwinter as pupae in North America.

When it is time for the adult to emerge from the chrysalis 1t will cut its wayv
out or use special secretions to soften the skin of the pupal case. It carefully
removes 1its wings, legs and antennae from the pupal case. It then rests while
pumping fluid and spreading its wings to let them dry and then takes off in
tlight.

Butterflies then spend their remaining lives, sucking nectar from plants with
their proboscis. They are important plant pollinators. However, the main
function ot the adult is reproduction. Buttertlies rely primarily on their sense
of sight to find mates. After mating the female will find an approprate spot to
lay her eggs and the life cycle continues.
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Butterfly Biographies

SUBJECTS:
Science, Geography

CONCEPTS:

1. There are common species of butterflies in the various ecosystems of the Skagit
Watershed.

2. Butterflies favor certain habitats or communities.

OBJECTIVES:

1. Students will discover and become familiar with some of the common butterflies
of the Skagit watershed.

2. Students will be able to associate specific butterflies with therr preferred habitat.

MATERIALS/GETTING READY:
Butterfly Biography Activity Sheets
Butterfly Fieid Guides:
1. A Field Guide to the Butterflies of the Pacific Northwest by James R.
Christianson.
2. The Audubon Society Field Guide to North American Butterflies by Robert
Michael Pyle.
3. Butterflies Afield in the Pacific Northwest by W.A. Neill and D.J. Hepburn.
4. Watching Washington Butterflies by Robert Michael Pyle
5. Golden Guide Butterflies & Moths by H.S. Zim and R.T. Mitchell.

Site Description Sheet

Map of the Skagit Watershed

List: Common Butterflies of the Skagit Watershed
Push/pull pins

Yarn or string

SIZE/SETTING/DURATION:
Partners or small group/classroom/will vary for individual research, 30 min. for
mapping activity.

BACKGROUND INFORMATION:

From the headwaters to the mouth of the Skagit river a number of diverse
ecosystem types can be found. The lower stretches of the Skagit river flow through
rural and agricultural land that at ocne time was almost wholiy represented by the
westside lowland forest ecosystem. |t is characterized by a wet, mild, maritime
climate, dense stands of Douglas fir, western hemlock, western red cedar and a
lush green understory.

Within the lowland ecosystem a variety of distinct communities or habitat types exist.
Stream side or riparian, freshwater ponds, marshes and bogs, and saltwater
estuaries plus agricultural and urban development create a mosaic of habitat types
each with representative plants and animals that make up the habitat.
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Leaving the river valley and gaining elevation, the westside montane
ecosystem represented by forests found on the western slopes of the Cascade
Mountains between 2,000 and 4,000 feet in elevation is encountered. The Pacific
silver fir, mountain hemlock and subalpine fir are the dominate trees here. The
understory is more open and the air cooler.

This ecosystem gives way to the subalpine ecosystem which lies above the
closed forest canopy, a mixture of lush meadows and tree islands.

Finally, the headwaters of the upper Skagit watershed include the alpine
ecosystem, a high windswept area of steep rocky slopes above permanent tree
growth, where small, hardy low plants and lichens predominate.

Butterflies can be found in all of the ecosystems that make up the Skagit watershed.
Some butterflies are restricted to one or two specific habitat types while others
succeed in a variety of lowland and highland habitats and communities. Flight gives
butterflies the ability to be mobile to seek out and exploit new food sources. The
ranges may be restricted in those butterflies that specialize in just one or a few food
sources as lava or adults while those butterflies that are more opportunistic and
utilize a wider variety of food and nectar sources as larva and adult may show wider
distribution.

Students will use field guides to create a “Butterfly Biography” of some of the more
common Lepidoptera of the upper and lower Skagit watersheds. Then given a site
descripticn of a specific location within the Skagit watershed, students will locate
the site on a map of the Skagit watershed and determine which species of butterfly
would likely be found there.

DOING THE ACTIVITY:
1. Show students the map of the Skagit watershed. Briefly describe the major
ecosystems while pointing out the general area where they are found on the map.

2. Explain that butterflies are found all over the Skagit watershed in a variety of
ecosystems, but different species prefer different habitats.

3. Show the overhead of the Common Butterflies of the Skagit Watershed and pass
out the Butterfly Biography Activity Sheet. Explain that over the next few days,
working with a partner and using field guides and other resources, students will
research one of the butterflies on the overhead and come up with a "Butterfly
Biography”. Information to include:

A. Common and scientific name.

B. Description of butterfly (draw it if possible).

C. What it eats as a larva and/or adult.

D. Detailed description of where it would be found (preferred habitat).
4. When all the biographies are completed, have the students display the
biographies around the posted map of the Skagit watershed.

5. As a class go over the list of specific sites and their descriptions within the
watershed, then locate and mark them on the map.
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6. Using the information in the biographies, have partners determine if the species
they researched would be found at the different locations. Students then use yamn
and push/pull pins to connect their biography card with the habitats where the
butterflies would be expected to be seen.

ASSESSMENT:
Completed “Butterfly Biographies” posted and connected to likely the sites where

they could be observed.
EXTENSION ACTIVITIES:

A Butterfly Garden

Opportunities during the school year to observe adult butterflies in the wild are
limited to late spring and early fall. Searching for butterflies can be frustrating too.
Be sure to bring binoculars, move slowly, look sharply, and be patient. Butterflies
require certain ecological conditions for survival so look for them where they are
going to find what they need. A good butterfly spot is a sunny, warm place where
there are a lot of flowers in bloom, and where meisture like a puddle or mud is
present.

Some of the best butterfly watching can be had by creating butterfly habitat on the
school grounds. Pianting a butterfly garden is a big undertaking but weil worth the
effort. Certain flowers are sure to attract butterflies and will make a wonderful and
addition to the school landscape. Plus students get the satisfaction of building
habitat and experiencing the ecological relationship that has evolved between
plants and butterflies.

Have students involved with the design and choice of flowers in the garden. Make
sure to choose some spring and fall biooming flowers so students will have the
opportunity to observe butterflies during the school year. Decide with the class
whether it will be a raised garden, container garden or other. Make sure the garden
is planted in a sunny location protected from the wind.

Come up with a watering and weeding schedule over the summer that students will
be responsible for. This will be the best time for observing adult butterflies at their
nectar sources. Students can “pass” their garden on to next year's class and year
after year the perennial butterfly garden will grow and attract butterflies. Included in
the foliowing information is a list of plants that are known to attract butterflies and
are readily available from nurseries. Better yet, enlist parents to donate plants from
their own yards and convert them into butterfly watchers and advocates as weill.
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Common Name:

Scientific Name:

What it eats as a

larva and/or adult:

Description:

Habitat:

Butterfly Biography
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COMMON BUTTERFLIES OF THE SKAGIT WATERSHED

Below is a list of some common butterflies that can be observed in the different

ecosystems that make up the Skagit watershed.

Common Name

Westem Meadow Fritillary
Vidler's Alpine

Woodland Skipper
Clodius Pamassian
Westemn Tiger Swallowtail
Mourning Cloak

Lorquin's Admiral

Pine White

Cabbage White (non-native)
Sara('s) Orange Tip
Purplish Copper

Northem Blue

Spring Azure

Scientific Name

Boloria epithore
Erebia vidleri
Ochlodes sylvanoides
Parnassitis clodius
Papito rutulus

Nymphalis antiopa

Limenitis lorquini

Neophasia menapia
Pieris rapae
Anthocharis sara
Lycaena helloides
Flebejus argyrognomon

Celastrina argiolus
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Map of Skagit Watershed
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Skagit Watershed: Site Descriptions

The following side descriptions should be located on the map of the Skagit
watershed. Use the descriptions and information from the butterfly biographies
to determine which species of butterfly would likely be found at each site.

Site #1

Located in the northwestern part of the lower Skagit Watershed, this site, called
the Samish T, has long been known as a famous winter hawk watching spot.
Historically part of the west side lowland forest ecosystem, it has been altered
by humans into agricultural land that supports a variety of crops. Look for
mustard and cabbage fields. In summer perhaps you can find admiral, white,
and swallowtail butterflies.

Site #2

Around the Newhalem and the Goodell Creek Campground you will find a
mixture of riparian habitat, coniferous and deciduous trees. The west side
montane ecosystem represented by forests found on the westemn slopes of the
Cascade Mountains rise all around this site. These surrounding hillsides and
mountains are dotted with open benches and wildflowers where you can find
swallowtail and parnassian butterflies.

Site #3

At Rainy Pass the Pacific Crest trail crosses the highway. From this trail and
other trails leading to Rainy Lake and Lake Ann one can wander above the
closed forest canopy in the lush meadows of the subalpine ecosystem. Look for
the wildflowers like Valerian, Bistort, Subalpine Daisy and many species of blue
and copper butterflies.

Site #4

Cascade Pass is a site of spectacular mountain scenery above permanent tree
growth in the rocky windswept world of the alpine ecosystem. Heather, Lupine,
Cinquefoil and many other hardy alpine plants survive the harsh conditions and
short summer. Alpine and parnassian butterflies can also be found in these
extreme conditions.
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***Plants For A Butterfly Garden***

Here is a list of 20 common garden plants that butterflies use for nectar. These are
plants that are widely available. Many are perennials and all are easily grown.
There are many other plants used by butterflies as nectar sources and as larval
food. For additional information and resources conceming butterfly gardening, see
the list at the bottom of the page.

1. Bee Batm (Monarda)

2. Buddleia (Butterfly Bush}

3. Phlox

4. Butterfly Weed (Orange Milkweed)
5. Yarrow

6. Heliotrope

7. Cosmos

8. Lavender

8. Petunia

10. Rosemary

11. Black-eyed Susan

12. Stonecrop

13. Day lilies

14. Marigolds

15. Purple Coneflower (Echinacea)
16. Lilac

17. Goldenrods

18. Lamb’s Ears (and other mints)
19. Daisies

20. Zinnia

Resources:

1. Butterfly Gardening: Creating Summer Magic In Your Garden by Xerces
Society/Smithsonian Institution.

2. The Audubon Society Handbook For Butterfly Watchers by Robert Michael Pyle.
3. Theme Gardens by Barbara Damrosh

4. Butterfly Garden by Mathew Tekulsk
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Butterfly Defenses

SUBJECTS:
Science, art

CONCEPTS:
Insects have evolved all manner of protective, defensive mechanisms

OBJECTIVES:

1. Students will discover some of the behaviors and adaptations that protect insects
and help them to avoid predation.

2. Students will design a camouflaged butterfly, employing protective coloration
and/or other defensive strategies.

MATERIALS/GETTING READY:

True/false cards

Butterfly outline master

Scissors

2 or 3 large (aprox. 3'x3") pieces of coloriul, patterned fabric scraps

Fail

Pipe cleaners

Colored markers and pencils

Colored construction paper

Crayons

Have 4 parts of the classroom set aside or designated habitat areas. e.g. bulletin
board, bookshelves, etc.). Copy butterfly outlines, one per student. Set up supply
table for materials to be used in camouflage activity.

SIZE/SETTING/DURATION:
Whole class or small group/Classroom/45 min.

BACKGROUND INFORMATION:

Insects have a variety of defense mechanisms to protect them from predators. Some
of these protective devices are quite amazing (see true/false cards in this activity).
Among other things insects can burrow and hide, practice mimicry, feign death,
sting, spray noxious smelling and irritating fluids, and inflict painful poisonous bites.
One of the most well known defenses is camouflage.

Butterflies rely on a wide assortment of protective behaviors and adaptations:
1. Flash Coloration-The front wings of some butterflies are cryptically colored
to blend in to their environment, while the back wings are brightly colored.
The butterfly will flash its hind wings if attacked and then dart to safety.

2. False Targets-Butterflies and caterpillars of some species will “wear” false
eyespots or other bold patterns to confuse or scare predators.

3. Camoutlage-Many butterfly larva, pupa and aduits blend in with their

surroundings. They match the color, pattern or shape of elements in their
habitat.
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4. Bad smells-Some caterpillars like the Swallowtails have an osmeterium (a
small organ) that gives off noxicus odors.

5. Brilliant Coloration- Many adult butterflies are brightly colored to warn
potential predators that they are poisonous or bad tasting.

6. Vision- Adult butterflies have remarkably good vision for an insect allowing
them to see approaching enemies or a sweep net!

7. Spines and hairs-Caterpillars are slow moving and vulnerable, so some
have spines or hairs to make them unappetizing to predators.

8. Evasive Flight-While butterflies are not particularly fast fliers, they will use
evasive maneuvers like diving to the ground to escape predators.

DOING THE ACTIVITY:

1. Pass out true/false cards and have a student read the card. Discuss as a group if
they think the statement is true or false. Take a class vote {thumbs up if true, thumbs
down if false, thumbs in the middle if not sure).

2. All of the statements are true! Discuss other protective strategies used by insects.
Generate a list on the board.

3. Ask students to brainstorm a list of protective strategies that butterflies use. Are
any of them the same as ones already listed?

4. Show examples from books of protective behaviors insects and butterflies use.
The book in the Time-Life series entitled Animal Defenses is a good source for
insects. For specific examples of butterfly protective adaptations see the Eyewitness
Book, Butterfly and Moth.

5. Prepare 4 habitats by laying large colored scraps of material around the
classroom and set up supply table.

6. Tell students that different butterflies prefer different habitats. Introduce the
habitats and explain that each student will be designing a butterfly that will be well
camouflaged and blend in to its habitat. It is up to the students to protect their
butterfly by making it nearly invisible.

7. Divide the class into four groups, assign habitats {o groups and show the class
the supplies they have to camouflage their butterfly.

8. Allow about 20 minutes for design and placement of the camouflaged butterfly
into its appropriate habitat.
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9. Have groups rotate through the different habitats, aliowing each group about 1
minute to find and count the camouflaged butterflies. Were some found more quickly
than others? Whal paiterns or designs seemed to work best? Is camouflage an
effective defensive strategy for butterflies?

ASSESSMENT:
Comptetion of camouftaged butterfly and participation in discussion.

EXTENSION ACTIVITIES:

fnvestigate other insect defenses. Students could research and report on other
unusual and unique insect defenses.
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Butterfly Qutline
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Insects, Insects Everywhere

SUBJECTS:
Science, Language Arts, Math, Environmental Studies

CONCEPTS:
1. insects have an enormous reproductive potential.
2. Certain ecologica! conditions keep insect numbers in check.

OBJECTIVES:

1. Students will determine the theoretical number of offspring from one female
butterfly in one summer.

2. Students will determine factors that limit reproductive rates.

3. Students will describe human activities that may impact invertebrate populations.

MATERIALS/GETTING READY:

32 looses pennies & (5) 50 cent rolls of pennies
Butterfly Activity Sheet

Pencils & paper

SIZE/SETTING/DURATION:
Whole class/Classroom/One hour

BACKGROUND INFORMATION:

Insects and other invertebrates constitute the bulk of faunal biomass on earth. This
is partly do with the great diversity of invertebrate forms that have taken advantage
of available ecological niches and a prodigious reproductive rate.

Insects are oviparous, that is, young hatch from eggs. The number laid varies from
species to species and ranges from a single offspring in certain aphids to many
thousands of eggs. Most insects lay between 50 to a few hundred eggs. The female
butterfly lays approximately 500 eggs in her lifetime. With all these eggs being laid it
would seem the earth would soon be overrun with arthropods. This is not the case.
Insect numbers are kept in check by disease, weather, predation, and other factors.

Keeping track of insect numbers helps people to monitor the health of the
environment. Insects are sensitive indicators of ecosystem change. A sudden
population crash could indicate chemical contamination from pesticides and
herbicides, drought, or loss of habitat from urban development, logging and
agricultural activities. Long lived animals might not display the effects of
environmental changes for years, but invertebrate populations respond rapidly to
changes in the environment.

DOING THE ACTIVITY:

1. Pick a student and have her/him come up front. Propose to the student the
following scenario: If offered the choice between a set fee of $500 for one month’s
work or 1 cent on the first day, 2 cents on the second day, etc., doubling each day
for 31 days and the student receiving only the final doubling on day 31, what would

they choose.
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2. Let them choose {most students will choose the $500). Start by giving them a
penny, then two, then four etc. By carrying out the doubling of pennies nearly 1/3 of
the way through the month the student has only made $2.56. If they chose the
doubling method for pay, give them the opportunity to accept the flat fee at this time.
It appears that the flat fee is preferable. However, at the end of one month the last
doubling would yield over 1 biilion pennies! (Two to the 30th power or
$10,737,418.24 to be exact!) This illustrates the rapid change in growth when
something is growing exponentially.

3. Explain that insects have enormous reproductive potential if allowed to grow
exponentially. Ask students to compute how many butterflies one female butterfly
could produce in one summer given the following conditions:
A) A female butterfly lays 500 eggs in her lifetime.
B) Assume there are three butterfly life cycles (generations) in one summer.
C) Assume all the young of each generation survive to reproduce
themselves.

4. Remind students that in each generation only 1/2 the butterflies will be females.

5. Have students predict or estimate the number of butterflies they think will be
present and the perform the calculation.

6. Imagine that only 1% of all the butterflies survive a prolonged winter freeze during
the winter. How many butterflies would there be by the end of the next summer?

7. Ask students to suggest some of the natural ecological conditions that keep insect
numbers in check e.qg. flooding, disease, fire, drought, freezes, predation. Explain
that as fast as insect populations could theoretically grow, they can decline just as
fast. Insects respond rapidly to changes in the environment.

8. Brainstorm with students some human disturbances that may impact invertebrate
populations in the Skagit watershed. Some examples include: urbanization,
development, loss of habitat, erosion caused by mining and logging, overgrazing.
pesticide and herbicide use, and agricuitural runoff.

9. Have each student write a shott story, proposing a scenario in which a natural or
human caused disturbance upsets the balance of nature, then describe the effects
this has on an invertebrate of their choice and the ecosystem in which the organism
lives.

ASSESSMENT:
Completed worksheet and short story.

Adapted from: White, Carlos. The Bufterfly Curriculum: Suggested Activities For Biology
Students Using The Butterfly Garden School Kit. Insect Lore Products. Shafter, CA.
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BUTTERFLY ACTIVITY SHEET

Insects have enormous reproductive potential if allowed to grow
exponentially.

Compute how many butterflies one female butterfly could produce in
one summer given the following conditions:

A) A female butterfly lays 500 eggs in her lifetime.

B) Assume there are three butterfly life cycles (generations) in one summer.

C) Assume all the young of each generation survive to reproduce themselves.
***Remember that in each generation only 1/2 the butterflies will be
females***

First estimate the number of butterflies you think will be present.

Now perform the calculation. Show your work.

imagine that only 1% of all the butterflies survive a proionged winter freeze during
the winter. How many butterflies would there be by the end of the next summer?
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(teacher answer sheet)
BUTTERFLY ACTIVITY SHEET

Insects have enormous reproductive potential if allowed to grow
exponentially.

Compute how many butterflies one female butterfly could produce in
one summer given the following conditions:

A) A female butterfly lays 500 eggs in her lifetime.
B) Assume there are three butterfly life cycles (generations) in one summer.
C) Assume all the young of each generation survive to reproduce themselves.

***Remember that in each generation only 1/2 the butterflies will be
females***

First estimate the number of butterflies you think will be present.
Now perform the calculation. Show your work.

1X500=500 (250 of theses are females that each lay 500 eggs) 500
500x250=125,000 125,000
500x62,500= 31,250,000 31,250.000

Total: 31,375,500

Imagine that only 1% of all the butterflies survive a prolonged winter freeze during
the winter. How many butterflies would there be by the end of the next summer?

31,375,500x.01=313,755

500x313,755=156,877,500 156,877,500
500x78,438,750=39,219,375,000 39,219,375,000
500x19,609,687,500=9,804,843,750,000 9.804,843,750.000

Total: 9,844,220,002,500
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Dragonfly Observations

SUBJECTS:
Science, Natural History

CONCEPTS:

1. The study of dragonfly behavior requires careful field based observations.

2. The Odonata go through a process of incomplete metamorphosis.

3. Dragonflies and damselflies require certain ecological conditions for survival.

4. Dragonflies and damselflies possess unique adaptations for living in both an
aquatic and terrestrial environment.

OBJECTIVES:

1. Students will record the behavior and activities of dragonflies and damselfies.

2. Students will observe Odonata adaptations in the field and the classroom.

3. Students will learn about the tools and rules for observing Odonata in the field
and classroom.

MATERIALS/GETTING READY:
Dip nets

Study trays

Binoculars

Sweep nets

Hand lenses or Magnifying glasses
Dissecting Microscope (if availabie)
Petri dishes

Copies of Background Information
Dragonfiy Observation Worksheets
Clipboards

Pencils

SIZE/SETTING/DURATION:
Whole Class/Outdoors and classroom/1-2 hours

BACKGROUND INFORMATION:

Dragonflies and damselflies are members of the insect order Odonata, a word that
means “toothed ones”. Dragonflies are ancient insects. They have witnessed the
arrival and departure of dinosaurs. Hundreds of millions of years ago dragonflies
with 30 inch wingspans cruised the skies. They were the largest insects ever. Today
there are about 5,000 different species of dragonflies and damselflies. Of this
number approximately 500 are found in North America. The largest is a damselfly
with a 7 inch wingspan.

As with all insects the dragonfly has a head, thorax and abdomen. The head
supports large multi-faceted compound eyes. Each eye contains up to 30,000
lenses and its field of view extends nearly 360 degrees. A dragonfly has excellent
vision, seeing as far as 100 feet, allowing it to catch as many as 300 to 400 gnats in
its powerful jaws per day. Their eyes are similar to bifocal glasses: eye facets on the
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top of the eye see movement; the bottom facets see still objects so dragonflies
attack their prey from below.

Attached to the thorax are two pairs of wings and three pairs of legs. Lining the legs
are small spines, hairs, and bristles that aid the dragonfly in capturing and holding
on to their prey. The thorax contains large, strong flight muscles that propel the
average dragonfly at speeds between 15-21 mph (top recorded speed: 35 mph).
The entire dragonfly body is covered by a hard, waterproof exoskeleton made of
chitin.

Dragonflies mate in the summer, damselflies often mate earlier in the spring. A male
dragonfly will grasp a female behind the head with special claspers located at the
tip of his abdomen. Then the male and female bend around to connect their
abdomens in wheel fashion. Some species even fly in this wheel position. Sperm is
transferred and soon the female is ready to lay her eggs. She drops eggs directly
onto the water surface or makes slits with her ovipositor and deposits them inside
pond vegetation. Hundreds of small pin sized eggs will be laid. They hatch after
about three weeks.

Dragonflies undergo a process called incomplete metamorphosis. In incomplete
metamorphosis, the creature that emerges from the egg is an immature form of the
adult. Other familiar insects that undergo incomplete metamorphosis are
grasshoppers, termites, and cockroaches. Most other insects undergo complete
metamorphosis (see activity: Classroom Butterflies).

Eggs hatch into tiny worm-like creatures called pro-larva or nymphs. They molt
almost immediately into an instar larva and continue molting (up to 15 times),
gradually changing to look more like the adult. Tiny wing buds appear on the back
in later molts and eyes get bigger and cover more of the head. The adult emerges
from the skin of the final instar. This process from egg to adult may take anywhere
from 3 months to 5 years depending on the ciimate and type of dragonily.

Dragonfly and damselfly nymphs are voracious underwater predators. They eat
insect larva, especially mosquitoes, tadpoles, even small fish. They are in turn eaten
by other aquatic insects and fish. All Odonata in the larval stage possess a special
folding lower lip called a facial mask. This hinged lip, with grasping hooks at the tip,
can shoot out 1/3 the length of the body in 1/100 of a second to seize prey.

Nymphs breathe through gills. In damselflies the gills are three feather-like
structures extending from the tip of the abdomen. Dragonflies have internal gills
located near the rear of the abdomen. They draw water in the rectum and pass it
over the gills. If in danger, dragonflies can rapidly expel water out the rectum and jet
away from predators!

When the nymph is full grown it emerges from the water. Under the cover of
darkness it molts for the last time, splitting and emerging from its old shed skin or
exoskeleton (look for the old skins called exuviae clinging to pond vegetation). The
adult rests, its wings small, damp, and wet. It then pumps blood through the wing
veins to expand the wings. By daylight the wings are hard and dry and the dragonfly
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is ready to spend the remainder of its life on the wing, feeding, defending a territory,
and mating. Dragonflies die soon after they mate.

In late summer and early fall watch for the feeding behavior, courtship displays, and
territorial flights of dragonflies. A late spring field trip to a wetland area will reward
observers with sightings of adult damselflies and a few early dragonflies. Pond
dipping spring or fall should produce both dragonily and damselfly nymphs in their
appropriate habitat (shallow, slow moving streams and around the edges of ponds
and shallow lakes).

Have students use binoculars to determine the sex of perching dragonflies. Only
males have claspers at the end of the abdomen. Students can record behavioral
observations and make sketches of sightings. In the nymph stage, have students
fook for the external gills to distinguish damsels from dragonflies. Notice too, the eye
placement. Dragonfly eyes are close together, often separated by a simple crease.
Damselfly eyes are set wide on either side of the head. This is very noticeable at the
adult stage. Also have students note that adult dragonflies hold their wings
outstretched, damselflies fold their wings back over the abdomen.

DOING THE ACTIVITY:

1. Have students read background information prior to field experience. Supply
other sources of information. A short list of books about dragonflies is listed at the
end of this activity.

2. Determine the site and time of year. During the school year late spring and early
fall are best. The most likely observation sites are along pond edges, lakes,
wetlands or slow moving streams. Dragonflies are most active on sunny days at
midday.

3. At the site watch for males competing with each other for dominance over certain
areas of the water. This competition may involve chasing , patrolling and cther
visual displays. Mating and egg laying are not as freguently seen.

4. If the class has constructed sweep nets you may attempt to capture a dragonfly.
They are incredibly eiusive so it is probably best to be content with observing them
through binoculars.

5. Watch for a darting flight pattern which indicates feeding behavior. If lucky, you
may get to witness a Red-winged Biackbird or Cedar Waxwing trying to catch a
dragenfly. An incredible aerial dogfight will result with the bird usually unsuccessful.

6. Pass out the observation sheet. Record the type of habitat dragonflies and
damselfies seem to prefer. What do students see in that environment that is
important to a dragonfly. Try to identify the species encountered by using the list of
the 10 most common Odonata for the Skagit watershed included with this activity.

7. Use aquarium dip nets and study trays to collect nymphs. ldentify damsels from
dragonflies by the gill structures. Look for wing buds on the dorsal surface. The
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larger the wing buds the more advanced the nymph. If no wing buds are present the
nymph is young and has not molted many times. Have students record the
developmental stage of the dragonfly or damselfly.

8. Record the behavior and activities of any sightings and encourage students to
draw sketches of what they observe.

ASSESSMENT:
Completion of the Dragonfly Observation Sheet

EXTENSION ACTIVITIES:

1. Have students transport a few nymphs back to the classroom for more detaited
observations. Nymphs can be kept for a few days in a 5 gallon bucket of pond water
before being returned to the site where found.

2. Adult dragonfly specimens can be purchased through Carolina Biological Supply
or if lucky the class may find a dead specimen. If one is available have students look
at the compound eyes under a dissecting scope or with a hand lens. Observe the
tiny facets. Have students locate the head, thorax and abdomen, draw a picture and
label.

Take a closer look at the bristie covered legs and the intricately veined wings with a
microscope. Wing veination is one of the ways dragonflies are identified. Some
students may want to draw a close-up of the wing veination.

And finally, determine the sex of the specimen by looking for claspers. Their
presence indicates a male.

3. Have students construct a life cycle wheet illustrating the stages of incomplete
metamorphosis {for an example of a life cycle wheel illustrating complete
metamorphosis see the activity “Classroom Butterflies).

Classroom Resources
1. Dragonfly by Emory Bernhard

2._A Guide To Observing Insect Lives by Donald W. Stokes
3. Dragonfly Article by Richard Coniff, Smithsonian Magazine, July 1996

4. Discovering Damselflies_And Dragonflies by Linda Losito

5. The World Of Dragontlies And Damselflies by Ross E. Hutchins
6. Dragonfly by Barrie Watts

7. Dragonflies by Cynthia Overbeck
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COMMON DRAGONFLIES AND DAMSELFLIES
OF THE SKAGIT WATERSHED

Dragonfly identification is difficult even for experts with field guides. At this time
there is no field guide to the dragonflies and damselflies of the Pacific Northwest
(one is being developed). Here is a list of the top ten Odonata most likely to be seen
in the Skagit Watershed. [f you are observing Odonata chances are it is one of these
species.

Dragonflies

COMMON NAME SCIENTIFIC NAME

1. Green Damner Anax junius

2. Paddle-tailed Darner Aeshna palmata

3. California Darner Aeshna californica

4. Mountain Emerald Somatochlora semicircularis

5. Four-spotted Skimmer Libellula quadrimaculata

6. Cardinal Meadowhawk Sympetrum ilfotum

7. Striped Meadowhawk Sympetrum pallipes
Damselflies

8. Pacific Forktail Ischnura cervula

9. Western Forktail Ischnura perparva

10. Bluet Enallagma sp.
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DRAGONFLY OBSERVATION WORKSHEET

Observer:

Date: Time:
Location:

Habitat:

Weather:

Dragonfly or
Damselfly Sighted:

Development Stage:

Activities of Dragonfly .
or Damselfly When Sighted:

Field Sketch:
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BACKGROUND INFORMATION

Dragonflies and damselflies are members of the insect order Odonata, a word
that means “toothed ones™. Dragonflies are ancient insects. They have witnessed
the arrival and departure of dinosaurs. Hundreds of millions of years ago
dragonflies with 30 inch wingspans cruised the skies. They were the largest
insects ever. Today there are about 5,000 different species of dragonflies and
damselflies. Of this number approximately 500 are found in North America.
The largest is a damselfly from South America with a 7 inch wingspan.

As with all insects the dragontly has a head, thorax and abdomen. The head
supports large multi-faceted compound eyes. Each eye contains up to 30,000
lenses and its field of view extends nearly 360 degrees. A dragonfly has
excellent vision, seeing as far as 100 feet, allowing it to catch as many as 300 to
400 gnats in its powerful jaws per day. Their eyes are similar to bifocal
glasses: eye facets on the top of the eye see movement; the bottom facets see
still objects so dragonflies attack their prey from below.

Attached to the thorax are two pairs of wings and three pairs of legs. Lining
the legs are small spines, hairs, and bristles that aid the dragonfly in capturing
and holding on to their prey. The thorax contains large, strong tlight muscles
that propel the average dragonfly at speeds between 15-21 mph (top recorded
speed: 35 mph). The entire dragontly body 1s covered by a hard, waterproot
exoskeleton of chitin.

Dragonflies mate in the summer, damselflies often mate earlier in the spring.
A male dragonfly will grasp a female behind the head with special claspers
located at the tip of his abdomen. Then the male and female bend around to
connect their abdomens in wheel fashion. Some species even fly in this wheel
position. Sperm is transferred and soon the female 1s ready to lay her eggs. She
drops eggs directly onto the water surface or makes slits with her ovipositor at
the tip of her abdomen and deposits them inside pond vegetation. Hundreds of
small pin sized eggs will be laid. They hatch after about three weeks.
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Dragonflies undergo a process called incomplete metamorphosis. In incomplete
metamorphosts, the creature that emerges from the egg is an immature form of
the adult. Other familiar insects that undergo incomplete metamorphosis are
grasshoppers, termites, and cockroaches. Most other insects, like buttertlies,
undergo complete metamorphosis. Eggs hatch into tiny worm-like creatures
called pro-larva or nymphs. They molt, by shedding the hard outer
exoskeleton, almost immediately into an instar larva and continue molting (up
to 15 times), gradually changing to look more like the adult. Tiny wing buds
appear on the back in later molts and eyes get bigger and cover more of the
head. The adult emerges from the skin of the final instar. This process from
egg to adult may take anywhere from 3 months to 5 years depending on the
climate and type of dragonfly.

Dragontly and damselfly nymphs are voracious underwater predators. They
eat insect larva, especially mosquitoes, tadpoles, even small fish. They are in
turn eaten by other aquatic insects and fish. All Odonata in the larval stage
possess a special folding lower lip called a facial mask. This hinged lip. with
grasping hooks at the tip, can shoot out 1/3 the length of the body in 1/100 of a
second to seize prey.

antenna

eye

MASK RETRACTED MASK EXTENDED

Nymphs breathe through gills. In damselflies the gills are three feather-like
structures extending from the tip of the abdomen. Dragonflies have internal
¢ills located near the rear of the abdomen. They draw water in the rectum and
pass it over the gills. If in danger, dragonflies can rapidly expel water out the
rectum and jet away from predators!

When the nymph is tull grown it emerges from the water. Under the cover of
darkness it molts for the last time, splitting and emerging from its old shed
skin or exoskeleton (look for the old skins called exuviae clinging to pond
vegetation). The adult rests, 1ts wings small, damp, and wet. It then pumps
blood through the wing veins to expand the wings. By daylight the wings are
hard and dry and the dragonfly is ready to spend the remainder of its life on
the wing, feeding, defending a territory, and mating. Dragonflies die soon
after they mate.
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In late summer and early fal! watch for the teeding behavior, courtship
displays. and territorial flights of dragonflies. A late spring field trip to a
wetland area will reward observers with sightings of adult damselflies and a
few early dragonflies. Pond dipping spring or fall should produce both
dragonfly and damselfly nymphs in their appropriate habitat (shallow, slow
moving streams and around the edges of ponds and shallow lakes).
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Environmental Indicators

SUBJECTS:
Science, Environmental Education

CONCEPT:
Invertebrates can serve as sensitive indicators of ecosystem change.

OBJECTIVES:

1. Students will survey a stream or pond, practicing minimum impact behavior.

2. Students will identify macroinvertebrates and develop familiarity with using field
guides.

3. Students will be able to judge the health of a stream or pond by monitoring
macroinvertebrates.

MATERIALS/GETTING READY:
1 or 2 kick screens
Aquarium style dip nets
Thermometer
Study trays (ice cube trays work well for separating individual organisms)
Eye droppers
Spoons
Turkey Baster
Hand lenses or Magnifying glasses
Survey Sheet
Clipboards
Pencils
Stream Insects and Crustaceans Sheet (From lzaak Walton League of America)
I.D. Guides and Resources
Golden Guide to Pond Life
Field Guide to the Insects (Peterson Field Guide Series)
Field Manual For Water Quality Monitoring

SIZE/SETTING/DURATION:
Whoie class/outdoors-stream or pond site/2 hours+

BACKGROUND INFORMATION:

Dragonflies, damselflies, stoneflies, caddisflies and other invertebrates make up a
majority of animal life in a stream or pond. As the life cycle of the Odonata aptly
iliustrates, most of these invertebrates spend the greater part of their lives living
underwater.

invertebrates have often been used as indicators of water quality. Streams and
ponds that exhibit a wide range of agquatic macroinvertebrates indicates a healthy
environment. Water with just a few species usually indicates less healthy conditions.
Some organisms can survive in a wide range of conditions and are more tolerant of
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poilution. For example, blackfly larva. Other macroinvertebrates are much more
sensitive to physical and chemical changes in their environment; examples being
mayfilies and stoneflies. The absence or prasence of these indicator species can tell
us much about the health of the stream or pond environment. Dragonfly and
damselfly nymphs are somewhat pollution iolerant and will be found in good or fair

quality water.

DOING THE ACTIVITY:

1. Pick a stream or pond site. Choose a stream bed where the water is moving
slowly and between 3-12 inches deep. If monitoring a pond, choose an accessible,
shallow water site. Make sure it is a site where student impact will not be great.

2. Go over low impact behaviors. Practice techniques that will cause the least
damage to the habitat and its inhabitants. remind students to stay on trails wherever
possible and to avoid causing erasion or damaging plant life. Make sure students
are properly dressed for the conditions. Rubber boots or old tennis shoes are
suggested.

3. At stream sites, have 2 student volunteers approach the sampling area from
downstream so that the invertebrate organisms won't be disturbed prior to taking the
sample.

4. Have the two students place the kick screen (see activity “Tools of the Trade” for
instructions on building a kick screen) flush with the stream bed. Hold the net
perpendicular to the flow. Have 1 or 2 additional volunteers shuffle their feet through
the rocks directly upstream from the net.

5. Any large rocks can be rubbed with the hands to remove clinging invertebrates.

6. If sampling a pond, use aquarium dip nets and sweep back and forth in shallow
water among the pond vegetation.

7. Remove the net and collect the animals for observation by placing in the study
trays. Make sure there is some water in the tray! Use spoons, eye droppers, and/or
turkey baster to separate organisms into ice cube tray compartments.

8. Have students count and identify invertebrate organisms, then record data by
filling out the survey sheet and predict water quality by the type and quantity of
organisms found.

9. Try various places along the stream so that additional students have the
opportunity to use the kick screen.

10. Return wildlife to its habitat unharmed. When finished with sampling make sure
to wash hands.

ASSESSMENT:
Completed worksheets
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EXTENSION ACTIVITIES:
1. Have students skeich and then research and discover more information about

macroinvertebrates found in the stream or pond.

2. Return and monitor the same site at different times of the year. Have students
speculate on factors that may contribute to seasonal fluctuations. Do heavy rains
and runoff have an effect? Are effects greater in more developed parts of the
watershed?

3. Contact a local organization involved with stream restoration and voiunteer to
help clean up a local site.
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Stream And Pond Survey

Location of Stream or Pond

Date:
Weather:

Water Temp.

Sensitive
# name

73

Time:

Air Temp.

Organisms Found

Somewhat Sensitive Tolerant
# name # name
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That’s Incredible!
SUBJECTS:
Science, Math

CONCEPTS:
Dragonflies posses unique adaptations that make them superb fliers and aerial
hunters.

OBJECTIVES:

1. Students will discover the unigue flight adaptations possessed by dragonflies

2. Students will compare their abilities and physical attributes to those of a
dragonfly.

MATERIALS/GETTING READY:

Stopwatch

Bathroom scale

Rope (optional)

Station Worksheets

Pencils

Set up stations prior to activity. Mark off 100 yards and use ropes on the ground for
start/finish lines if desired.

SIZE/SETTING/DURATION:
Whole class/Outdoors and classroom/45-60 minutes

BACKGROUND INFORMATION:

Dragonflies are among the fastest flying insect, reaching a top speed of 35 mph.
They can hover, fly backward, lift twice their own body weight, and accelerate in an
instant. One third to one half of their total body weight is devoted to powerfu! flight
muscles. These muscles attach to two pair of large, cellophane thin wings that are
heavily veined and cross-braced for strength.

A dragonfly can bend its wings to produce aimost any aerodynamic effect. All four
wings can beat at once for quick acceleration on hunting flights or the front and back
pairs can beat out of phase for slower, patrolling flights. Fine hairs on the upper
wing surface let dragonflies read and control changes in the airflow.

The powerful flight muscles rock the wings up and down at a rate of 30 to 50 beats a
second. Although many insects achieve much higher wing beats per second, none
can match a dragonfly for maneuverability and speed. Dragonflies are masters of
what engineers call unstable aerodynamics. A dragonfly’s wings deliberately cause
turbulence. Wind tunnel tests of dragonfly wings show a vortex over each wing with
the lift of a miniature tornado! That's incredible!

DOING THE ACTIVITY:

1. Ask: What do you know about dragonfly flight? Why do you suppose dragonflies

are such good fliers? How fast do you think a dragonfly can fly? Accept all answers.
Tell students they wil! discover the answer to these questions and at the same time
compare their physical abilities to those of a dragonfly.
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2. Pass out worksheet have students read the background information, then walk
through each station with the entire class, explaining directions and answering any
questions so that students are clear about what is expected of them.

3. Return to station #1 and time the students in the 100 yard dash. Work through the
math together, computing the students’ mph.

4. Move to station #2 and calculate wing beats/minute for students and dragonflies.

5. Return to the classroom and have students weigh themselves on the bathroom
scale. For station #3 calculate the minimum amount of weight a person would have
to devote to their "wing” (arm) muscles to equal that of a dragonfly.

6. Station #3 also compares weight lifting ability. Dragonflies can lift more than twice
their own body weight . Have students determine how much they would need to lift
to equal twice their own body weight.

7. When all the stations have been completed, gather students and ask how they
compared to a dragonfly. That's incredible!

ASSESSMENT:
Completed worksheets
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That’s Incredible

BACKGROUND INFORMATION:

Dragonflies are among the fastest flying insect, reaching a top speed of 35 mph.
They can hover, fly backward, iift twice their own body weight, and accelerate in an
instant. One third to one half of their total body weight is devoted to powerful flight
muscles. These muscles attach to two pair of large, cellophane thin wings that are
heavily veined and cross-braced for strength.

A dragonfly can bend its wings to produce almost any aerodynamic effect. All four
wings can beat at once for quick acceleration on hunting flights or the front and back
pairs can beat out of phase for slower, patroliing flights.. Fine hairs on the upper
wing surface let dragonflies read and control changes in the airflow.

The powerful flight muscles rock the wings up and down at a rate of 30 to 50 beats a
second. Although many insects achieve much higher wing beats per second, none
can match a dragonfly for maneuverability and speed. Dragonflies are masters of
what engineers call unstable aerodynamics. A dragonfly’s wings deliberately cause
turbulence. Wind tunnel tests of dragonfly wings show a vortex over each wing with
the lift of a miniature tornado! That's incredible!

Station #1: Fast Fliers

The fastest dragonflies have been clocked flying at speeds of 35 mph. How do you
compare? How fast can you run? Time yourself at the 100 yard dash. Assume you
could maintain this sprinter's pace indefinitely.

My time for the 100 yard dash:

There are 1,760 yards in a mile. 1,760 divided by 100 yds.=17.6
Multiply your time by 17.6 to find out how long it would take you to run 1 mile in
seconds.

17.6% = How many seconds in one hout?
(60 sec. x 60 min. =3600 sec. in one hour)

Take the time in seconds it took you to run one mile and divide it into 3,600 to give
you how many miles you could run in one hour {(mph)

3600 divided by = mph.

Example: it took 15 seconds to run 100 yards
Step 1. 15x17.6=264 seconds to run one mile

Step 2. 3600 divided by 264=13.6 mph (rounded off}

is a dragonily more than two limes faster than you? Imagine running twice as fast.
You still wouldn’t be able to keep up with the fastest dragonfly. That’s incredible!
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Station #2: Wing beats

Have your teacher time your “wing flaps” with a stopwatch. Flap your
arms up and down as though you had wings. One up and down
movement equals one cycle. How many cycles can you beat in 30
seconds? Wait for your teachers signal, keep track of the number then
multiply this number by 2 to get wing beats per minute. Record your
answer below.

| was able to flap at Cycles (wing beats) per minute.

A dragonfly’s wings beat at 35 cycles per second. How many times would
a dragonfly’s wings beat per minute?

cycles per minute. How does this compare to you? A bee’s
relatively bulky body and short wings require that it beat at almost 250
cycles per second and a species of midge has been recorded at 1,000
cycles per second, that's 60,000 wing beats every minute! That's
incredible!

Station #3: Muscle Power

1/3 to 1/2 of a dragonfly’s weight is devoted to flight muscles attached to
the wings. And dragonflies can lift more than double their own weight.
Weigh yourself on the scale.

I weigh Ibs.

Calculate the minimum amount of your weight you would have to devote
to your “wing” (arm) muscles to equal that of a dragonfly.

1/3 of ibs.=

Now compare your weight lifting ability. Determine how much you would
need to lift to equal twice your own body weight.

2% Ibs.=
Imagine packing around that much weight. A dragonfly can fly with ease

carrying twice its own weight. This is an achievement not possible of the
most powerful human aircraft. That's incredible!
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Dragonfly Poetry

SUBJECT:
Language Arts

CONCEPT:
1. Poetry can be used to learn more about our natural world and the dragonfly
environment

OBJECTIVES:

1. Students will read stories and poetry relating to dragonflies.

2. After going on a 10 minute outdoor solo students will write a poem about
dragonflies or other experiences recorded during their solo.

MATERIALS/GETTING READY:
Pencils

Small 4’x6” notepads

Paper

SIZE/SETTING/DURATION:
Whole class/Outdoors and in the classroom/ One hour

BACKGROUND INFORMATION:

Dragonflies have a long and interesting association with humans. In ancient Japan
the dragonfly was regarded as a spirit of the rice plant and signs of dragonflies
insured a good rice harvest. The Zuni Indians of the Southwest tell an elaborate
story of a dragonfly made of cornstalks that brings good fortune to their people.

Dragonflies have often been feared and misunderstood. Dragonflies have been
called “devils darning needles” due to a myth that stated they flew into homes at
night and stitched the eyes and mouths of naughty children closed! In Southern
folklore, dragonflies were supposedly the servants of snakes and could revive them
from the dead. In reality, dragonflies are harmless to people, quite beautiful and
fascinating to observe.

DOING THE ACTIVITY:

1. Decide on a location for an cutdoor solo activity. Choose an Environmental
Education or nature site on the school grounds or preferably, a nearby park,
wetland or riparian area. It is best if students are out of sight from one another. With
safety in mind, this activity may function best by working with small groups of
students at a time and enlisting additional adult helpers. In keeping with the
dragonfly theme, finding appropriate habitat is an added bonus.

2. Supply each child with a pencil and a small notepad.
3. Have each child select a special spot outdoors to sit alone for 10 minutes. They
must not move from this spot. Encourage students to use all of their senses at this

time. Instruct them to close their eyes for part of the time. Watch and listen for
dragonflies, but be open to any nature experiences.
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4. Have students write at least one phrase or sentence during their solo. They are
not limited to one. This phrase or sentence must refer to something they see, hear,
smell, or feel.

5. Have students gather back together on a signal from the teacher.

6. Divide the class into groups of 7-8 students. It parental or adult help is available it
Is nice to have an adult with each group.

7. Have each child read their phrase and others in the group record what is said
onto their notepads. Students then arrange 5 or 6 of the phrases into an order they
like and turn it into a poem. Encourage students to incorporate a dragonfly theme
into their poem if possible.

8. Have each child write poem on a standard sheet of paper and then read their
poem to the rest of the group.

DAGEN McATEE

as the water Kept still
a musKrat came hopping through the woods
two youny birds sing together
while hopping limb to limb

and a dragonfly eats casually

on top of a cattail
and a Virginia rails’s song adds to the

dragonfly’s buzz

ASSESSMENT:
Successful completion of a poem.

EXTENSION ACTIVITIES:
1. Read the poem Dragonfly from the book Turtle in July by Marilyn Singer. Have
students illustrate this poem or their own poems they created.

2. Read the story Dragonfly’s Tale by Kristina Rodanas, the retelling of an ancient
Zuni myth. Have students write and illustrate their own Dragonfly legends.

3. Have students read selections of poetry from the book Joyful Noise by P.
Fleischman.
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Invertebrate Reference and Resource Materials

Books on Invertebrates and insects:
Borror, Donald & White, Richard. 1970. A Field Guide to the Insects. Houghton Mifflin Co.
Boston, Massachusetts.

Buchbaum, Ralph. 1948. Animals Withcut Backbones. University of Chicago Press. Chicago,
illinais.

Dashefsky, Steven H. 1992. Iinsect Biology: 49 Science Fair Projects. TAB Books-Mcgraw Hill
Inc. New York, NY.

Eisner, Thomas & Wilson, Edward O. 1977.The Insects: Readings From Scientific American.
W. H. Freeman & Co. San Francisco, CA.

Goor, Ron & Nancy. 1990. Insect Metamorphosis. Athenium Publishing. New York, NY.
Hickman, Pamela M. 1921. Bug Wise. Addison-Wesley. Reading, MA.
Imes, Rick. 1992. The Practical Entomologist. Simon & Schuster Inc. New York, NY.

Kneidel, Sally Stenhouse. 1993. Creepy Crawlies and the Scientific Method, Fulcrum
Publishing. Golden, Colorado.

Kneidel, Sally. 1994. Pet Bugs: A Kid's Guide to Catching and Keeping Touchable
Insects. John Wiley & Sons. New York, NY.

O'Toole, Christopher, 1986. The Encyclopedia of Insects, Facts on File Publications. New York,
NY.

Russo, Monica. 1991. Insect Almanac: A Year Round Activity Guide. Sterling Publishing Co.
Inc. New York, NY.

Stokes, Donald W. 1983. A Guide to Observing Insect Lives. Little, -Brown & Co. Boston, Mass.
Wootton, Anthony. 1984, Insects of the World. Facts on File Publications. New York, NY.
Zim, Herbert S. & Cottam, Clarence. 1387. Insects: A Golden Guide. Goelden Press, New York.
NY.

Books on Butierflies:

Beaty, Seddon & Fountas, Irene. 1993. Butterflies Abound! A Whele Language Resource
Guide For K-4. Addison-Wesley Longman tnc. Menlo Park, CA.

Brust, Beth Wagner. 1993. Butterflies: Zoobooks. Wildlife Education, Ltd. San Diego, CA.
1991. Butterflies and Moths: Keeping Minibeasts. Franklin Watts. New York, NY.

Christennsen, James. 1981. A Field Guide to the Butterflies of the Pacific Northwest.
University Press of Idaho, Moscow, Idaho.

Herperman, Ethan. 1990. The Great Butterfly Hunt, Simon & Schuster Inc. New York, NY.
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Jourdan, Eveline. 1981. Butterflies & Moths Around the World. Lerner Publishing.
Minneapolis, Minnesota.

Neill, W. A. & Hepburn, D.J. 1976, Butterflies Afield in the Pacific Northwest. Pacific Search
Books. Seattle, WA.

Norsgaard, E. Jaediker. 1988. How To Raise Butterflies. Dodd, Mead & Co. New York, NY.
Porter, Keith. 1986. Discovering Butterflies and Moths. Bookwright Press. New York, NY.

Pyle, Robert Michael. 1981. The Audubon Society Field Guide to North American
Butterflies. Alired A. Knopf Inc. New York, NY.

Pyle, Robert Michael. 1984. The Audubon Society Handbook For Butterfly Watchers.
Charles Scribner's Sons. New York, NY.

Pyle, Robert Michael. 1974. Watching Washington Butterflies. Seattle Audubon Society.
Seattle, WA.

Stokes Liliian & Donald, and Williams, Emest. 1991. The Butterfly Book. Little, Brown & Co.
Boston MA.

Whalley, Paul. 1988. Butterfly and Moth: Eyewiiness Books. Alfred A. Knopf, Inc. New York,
NY.

White, Carlos. The Butterfly Curriculum: Suggested Activities For Biology Students
Using The Butterfly Garden School Kit. Insect Lore Products. Shafter, CA.

Whittock, Raiph. 1978. Butterflies and Moths. Gloucester Press, New York, NY.

Xerces Society/Smithsonian Institution. 1990. Butterfly Gardening: Creating Summer Magic
In Your Garden. Sierra Club Books. San Fransisco, CA.

Books on Dragonflies
Bernhard, Emery. 1993. Dragonfly. Holiday House. New York, NY.

Hutches, Ross. 1969. The World of Dragonflies and Damselflies. Dodd, Mead & Co. New
York, NY.

O’Toole, Christopher. 1988. The Dragonfly Gver the Water. Gareth Stevens Publishing.
Milwaukee, Wisconsin.

Qverbeck, Cynthia. 1982. Dragonflies. Lerner Publications Co. Minneapolis, Minnesota. '

Waltts, Barrie. 1988. Dragonfly. Silver Burdett Press. Englewood Cliffs, NJ.

Other Resources:
Burnie, David. 1994. Dictionary of Nature. Dorling Kindserley Inc. New York, NY.

Mitchell, Mark K. & Stapp, William B. 1994, Field Manual For Water Quality Monitoring.
Thomson-Shore Inc. Dexter, Michigan.
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Organizations:

Entomological Society of America

9301 Annapolis Road

Lanham, MD 20706

Publishes Bug Briefs, a seasonal lesson plan and activity guide for teachers of entomology and
Beeswax, a bimonthly newsletter for ESA’s Youth.

Lepidopterists’ Society
257 Common Street
Dedham, MA 02026

Xerces Society

10 Southwest Ash Street

Portland, OR 97204

A worldwide group devoted to the conservation of rare insects through recognition and protection of
unigue habitats.

Y.E.S. (Young Entomologists’ Society)

1915 Peggy Place
Lansing, Ml 48910
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INVERTEBRATES TEACHERS WORKSHOP EVALUATION

WORKSHOP LOCATION DATE

Thanks for your paricipation in this educator's workshop. We appreciate your interest in our program
and look forward to seeing you again. We hope that the workshop rnet your educational and personal
goais. To help us continue to improve the quality of our workshaps, we would appreciate you taking a
few minutes to complete this course evaluation. Your comments, suggestions, and criique are
invaluable. Please continue your cornments on the back if you need more room! Thank you!

1. How successful was the workshop as a leaming experience for you?

2. Did the workshop meet your expectations? if not, in what ways and how can we improve it?

3. Please evaluate the workshop in terms of:

Coverage of subject matter--

Enjoyable leaming environment--

Organization--

4, Was the information presented useful 1o you as an educator?

Are you adequately prepared to use this information?

5. Please evaluate the instructors in terms of:
Knowledge of subject--

Presentation--

Group leadership-—-

6. Do you have any specific suggestions for improvement (for either workshop or instructors)?
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Invertebrate Workshop
Equipment/Resource List For Teaching Tub

1. Butterfly field guides 41. Turkey baster

2. Map of the Skagit watershed 42. Thermometer

3. Overhead of common butterflies list 43. Eye droppers

4. Scissors 44. Materials for Pooters: vials, plastic tubing
5. Foll 45. Materials for pit fall trap

6. Pipe Cleaners 48. Materials for sweep net

7. Construction paper in a variety of colors 47. Fiberglass screen

8. Large fabric scraps

9. Colored markers

10. Colored pencils

11. Crayons

12. Example of butterfly enclosure

13. Butterfly larva

14. Larval food

15. Dip nets

16. Study trays

17. Binocuiars

18. Microscope (stereo dissecting scope would be best)
19. Petri dishes

20. Hand {enses or magnifying giasses
21. Small notepads

22. Pencils

23. Mealworms

24. Bran meal

25. Raw potato

26. Container for mealworm culture
27. 2 squeaky signal toys

28. Overhead of Relative #'s of species chart
29. Berlese funnel

30. Poster board

31. Trowe! and/or spoons

32. Quart containers (old yogurt containers would work fine)
33. Light bulb & extension cord

34. 10 Wood blocks

35. Stopwatch

36. Bathroom weight scale

37. Pennies (6 rolis)

38. Kick screens

38. Clipboards

40. Ice cube trays
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