Lepidoptera

Primary Objectives:

Students will:

· [image: image11.png]


Be able to orally and/or through writing name each stage of butterfly metamorphasis

· Understand the process of Monarch butterfly migration and be able to describe it orally or through writing.

· Create at least one piece of original art related to butterflies

Examples of Possible Academic Standards to Incorporate:

The following are samples of what kinds of standards you might choose with a Science focus in your lesson. Go to the spreadsheet or the TN Curriculum site (http://www.state.tn.us/education/ci/arts/index.shtml) and choose the standards and vocabulary for each grade level that you are going to focus on. As with any lesson, part of your planning time will be spent making your own sample of the included projects so that you are aware of how much time and effort the projects will take as well as how you will want to modify them. Parents and everyone in the home is to be involved in this lesson and make their own projects as well.
Science

Kindergarten:

· GLE 7.4.1 Observe how plants and animals change as they grow.
1st Grade:

· GLE 7.4.1 Observe and illustrate the life cycle of animals.

2nd Grade:

· 7.4.2 Sequence a collection of pictures or illustrations into the correct stages of an organism’s life cycle.

· GLE 7.4.1 Compare the life cycles of various organisms.

3rd Grade:

· GLE 7.5.1 Explore the relationship between an organism’s characteristics and its ability to survive in a particular environment. 

4th Grade:

· 7.4.2 Study the life cycles of a variety of organisms and determine whether these processes illustrate complete or incomplete metamorphosis.
5th Grade:

· GLE 7.5.1 Investigate physical characteristics associated with different groups of animals.
6th Grade:

· 7.2.1 Compare and contrast the different methods used by organisms to obtain nutrition in a biological community.
7th Grade:

· 7.4.1 Classify organisms according to whether they reproduce sexually or asexually.
8th Grade:
· GLE 7.5.1 Identify various criteria used to classify organisms into groups. 
High School: Biology

· CLE 0.2.1 Investigate how the dynamic equilibrium of an ecological community is associated with interactions among its organisms.
· SPI 0.2.6 Predict how a specific environmental change may lead to the extinction of a particular species.
· SPI 0.2.4 Predict how various types of human activities affect the environment.
· 0.2.5 Conduct research on how human influences have changed an ecosystem and communicate findings through written or oral presentations.
Examples of Possible Academic Vocabulary to Incorporate:
The following are a very few samples of what kinds of vocabulary words from the K-12 Vocabulary Lists you might choose to incorporate naturally with your lesson.
Kindergarten:

· animal

· change
· collect

· color

· food

· growth
1st Grade:

· Adult

· Balance

· Classify
· Insect
· Life cycle
2nd Grade:

· habitat

· offspring

· organism

· parent

· similarities

· differences

3rd Grade:
· endangered

· force

· heredity

· physical change

· predator

· prey
4th Grade:
· behavioral adaptation

· camouflage

· migration

· mimicry

· metamorphosis (complete/incomplete)

· physical adaptation

· physical change
· reproduction
5th Grade:
· Inherited traits
6th Grade:

· Cause and effect
7th Grade:
· Sexual reproduction

· Speed

· Tissue

· Phenomenon

8th Grade:
· physiological adaptation
· family
· species

· variation
High School:

· mutation

· natural selection
· innate/learned behavior
Lepidoptera!
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Remember, your students learn best by interacting with you. Studies have shown that it is the interaction between student and teacher that is key. This lesson is NOT designed to be read directly to the students, due to such a high amount of content. The information is to provide you, as the teacher, with the background information you need to be able to present this topic in an engaging and interactive manner to the students. 
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It may be appropriate for you to pull out a paragraph or two to read, have sentence strips, guide group discussions, and show pictures from the context but it should be an interactive discussion between you and your students. This discussion and the way it is presented should vary depending on the students grade levels and specific needs. We have included some sample discussion points throughout the content to help emphasize certain possible discussion points. The lesson is designed to share information with the student and then illustrate this content through an activity. Included throughout the lesson are hands on projects that will become relevant to the learner as they understand lesson content. They have been specifically chosen to emphasize certain points. In addition, a final culminating art project is included.
To allow students to see some stunning images and to introduce the topic you may wish to use a book such as A World of Butterflies by Kjell Sandved and Brian Cassie or the exquisite Butterfly by Thomas Marent.
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Butterflies are insects with two pairs of colorful wings and knobbed antennae that belong to the animal group called Lepidoptera. There are at least 165,000 species of butterflies that have been identified in the world and there are quite probably over 200,000 in existence today. Sadly, this number grows less each year. All butterflies are insects, with six legs and a body divided into head, [image: image15.jpg]


thorax, (mid-section) and abdomen (lower section). They have two antennae. Antennae sometimes are called "feelers." However, antennae are actually more like "smellers"--they are the insect's "nose" because they are covered with many organs of smell. The organ of smell of an insect does not detect as many different odors as a human's nose, but the insect's organ is tuned more finely. It can detect differences between very similar chemicals, and it can smell much smaller amounts of a scent. In fact, the male of the lesser emperor moth can smell the chemical pheromone (the body smell, rather like a woman’s perfume) of the female from more than six miles away.
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A butterfly’s mouth is called the proboscis and it works like a drinking straw.  (Butterfly proboscis image credit: Dennis Kunkel, Dennis Kunkel’s Microscopic World ©2011 All rights reserved.) Through the proboscis nectar (a sugar-rich liquid produced by plants) and other sources of food are [image: image17.jpg]


taken in.  Have students try drinking nectar, ex. Mango, Hibiscus, or Guava nectar through a very long straw like a butterfly. You might even put several straws together. Would they want to have to drink all their food, all the time with a tongue as long as their body? Ending in a sharp, beak-like tip, the proboscis works like a straw through which a butterfly drinks its food. When a butterfly finds food, it first unrolls its mouthparts (they roll them up because they are so long!, one moth actually has a mouthpart that is three times as long as its body!) the proboscis is actually in two halves with a seam up the middle, and then zips them together, like we zip up a jacket, to form a tube for liquid to go through. The long proboscis is perfect for reaching deep into flowers for nectar and for piercing through fruit skins with its sharp tip. When a butterfly is not feeding, it keeps its proboscis curled up like a garden hose. 
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Butterflies also smell and touch with their antennae. Butterflies and Moths have to find the plants they will lay their eggs on by sniffing them out with their antennae. The more feathery the antennae, the bigger their “nose” is, and the better their sense of smell is. 
All that sniffing doesn’t go into their lungs though, like it does when you and I take a sniff. Insects don’t have lungs. Instead, their bodies are riddled (filled) with a network of air tubes linked to the outside air by things called spiracles, which are basically holes in their skin. You can see them pretty easily on caterpillars, they usually look like little spots.
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Butterflies may drink with their tongues, but they taste with their feet. So, if a butterfly lands on you, don’t worry, it’s just taking a taste.

[image: image21.jpg]


Imagine if our feet were like that! You probably wouldn't want to taste the inside of your shoes, but this is one of the ways butterflies tell what plants to lay their eggs on. They have taste sensors (like our taste buds) on their feet, and by standing on a leaf, they can taste it to see if their caterpillars can eat it. When their feet taste sugar, the proboscis automatically uncoils to drink nectar. Most adult butterflies can't bite or chew. Remember, they have a proboscis, not teeth. So they eat mainly liquids like nectar, sap, juices from fruits, and sometimes even fluids from carcasses (dead animals). When they're not using their proboscis, it stays coiled up like a garden hose. 
The butterfly’s compound eyes are highly sensitive to color including the colors that the human eye cannot see (the ultraviolet light).  Butterflies can see red, green, and yellow, but they also see color in the ultraviolet range, a kind of light that our eyes don’t pick up, which [image: image22.jpg]Rub vigorously!
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reveals patterns on flowers—and other butterflies, which we can’t see. Great chefs know that enjoying a meal involves more than taste, and they go to great lengths to make food beautiful and attractive. Likewise, plants with flowers use unique patterns to attract butterflies for a tasty meal that will also help the flower with pollination. Adult butterflies see through compound eyes, eyes made of [image: image24.jpg]


many hundreds of sections which form a honeycomb pattern. Compound eyes give an insect large numbers of small images which build up into a complete but rather vague picture, rather like the dots on a photo in a newspaper. Have students try looking at a view through a large bunch of drinking straws - this may be similar to the picture the compound eyes produce.
Insects are much better at seeing movement than detail. This helps them defend themselves from moving predators.
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So why don’t butterflies walk from flower to flower? Since butterflies feed on nectar from flowers, think of how hard it would be for the butterfly to walk from one plant to another versus flying. It would have to walk all the way down one plant and climb all the way up the next. I'm getting tired just thinking about it! By flying they can get there in just a few wingbeats. Flying also comes in handy to get away from enemies who might be waiting for them on the flowers.
Even with all of that, the wings of the butterfly are definitely one of its most amazing features. Remember! Moth and butterfly wings are very delicate, and can easily rip or tear from the slightest touch. Please look at these amazing creatures with just your eyes, not your fingers! To bring this section alive, have students make their own flying butterfly with the Make Your Own Flying Butterfly activity mentioned on page 35.
 Butterflies have a pair of fore wings and a pair of hind wings.  Butterflies and Moths use their wings for several purposes – to fly to spread out from the area where they hatched, to display to each other in courtship, to make smells (the males of many butterfly species have very obvious scent scales on their wings which produce very powerful and very smelly chemicals (called ‘pheromones’) to attract the females), to warm up in cold but sunny weather, and to cool down on hot days. 
Do you know what butterfly wings are made of? They're actually pretty complicated! The main structure of the wing is made of thin layers of chitin, a protein, a strong molecule that bodies use to build, (that also makes up the outer "shell" of their body. These layers are so thin you can see through them. Each wing has an upper (dorsal) and lower (ventral) surface lined with veins. Butterfly wings themselves are actually clear—the colors and patterns we see are made by the reflection of the tiny scales covering them. 
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The color of the wings makes each species different from each other. The color patterns on the butterfly’s wings are made up of thousands of tiny modified (specialized/changed) hairs called scales, which create the colors and patterns we see. These scales are the "dust" that comes off a butterfly wing if you touch it. The wings also contain a system of veins that circulate blood, and support the wings, like our bones support our arms. Strong muscles on the butterfly's body move the wings up and down. The wings actually move in a figure "8" motion that pushes the butterfly through the air.
 Butterflies do not grow in size, but come in a [image: image27.emf]variety of sizes, from the very large to the very small. The largest butterfly in the world is the Queen Alexandra's Birdwing (Ornithoptera alexandrae). (the black and green butterfly) This huge, poisonous (it will make you or anything that eats it very sick) lives in the rain forests of Papua, New Guinea, and is an endangered species with a wing span of 11 inches. Males of the species are much smaller than females. The second-largest butterfly in the world is the Goliath Birdwing and it lives in Indonesian rainforests and has a wingspan (how wide it is from one edge of a wing all the way to the edge of the other wing) up to 11 inches as well. Show students how long that would be, with a ruler or show them the length of a sheet of paper.
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What is the Largest Butterfly in the USA?
The largest butterfly that can be found naturally in the United States is the Giant Swallowtail (Papilio cresphontes) with a wing span of 4-6 inches, and is called the "Orange Dog" by citrus growers. Giant, Thoas, and female Tiger Swallowtails are the largest of the North American butterflies.
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The smallest butterfly in the world is the Western Pygmy blue (Brephidium exilis), which has a half an inch wingspan.
The fastest butterflies are the Skippers Euschemon ssp, which can fly at 37 miles per hour (60 kilometers per hour), but most butterflies fly at 5 to 12 miles per hour (8 to 20 kilometers per hour) while the average human walking speed is 3 mph or approximately 120 steps per minute. A few species can fly at great heights, as much as 10,000 feet (3,050 meters), almost two miles in the air. Some species can also cover long distances.
Butterflies live all over the world, even in some of the hottest and coldest places. Most butterflies live in the tropics (warm parts of the world, near the equator) where many plants provide food for caterpillars and nectar for butterflies. Some butterflies live only a few hours while others live almost a year.

Butterflies are usually seen around flowers and flowering shrubs (bushes) and trees. They need the warmth of the sun in order to fly. They spread their wings to expose them to sunshine. At night, butterflies may be found sleeping on a leaf or grass stalk with their wings closed above their backs.
There are all sorts of butterflies--in New York City there are 80 species (different kinds) alone! Below are some of the more common species you'll see in North America. 
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• A Monarch uses its long proboscis like a drinking straw to suck nectar from a zinnia--perhaps to fuel up for the 2,000-mile migration to its winter home in Mexico.


[image: image31.jpg]


• A White Admiral gathers the nectar of a purple coneflower. This butterfly also eats rotting fruit, dung, tree sap and carrion (dead animals).
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• A Fritillary also enjoys the nectar of a purple coneflower.
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• A Milbert's Tortoiseshell stops on a marigold. As adults, these wide-ranging butterflies spend the winter in hollow trees or log piles. While the average life span of butterflies is just a few weeks, the tortoiseshell may live five months or longer

Self-Protection
 Butterflies don’t have strong claws or sharp teeth to defend themselves. So, how do they do it? Many animals possess protective markings to avoid predation, including patterns to reduce the risk of detection (camouflage), to indicate that the animal is toxic or inedible (‘warning colours’) and poisonous which will make you sick if you eat it, or to mimic (copy or look like) another animal or object (‘mimicry’ and ‘masquerade’). 
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So, many of them simply hide in plain sight using camouflage or mimicry.   Some butterflies and moths look like the color or texture of their favorite places to take a rest. How do your students think that might help? It helps them hide from birds and other predators. Some moths look just like tree bark when they close or open their wings.

Other butterflies and moths look like other creatures like birds, or even other butterflies, in order to frighten predators away.  If you ever got stung by a wasp you would probably avoid all flying insects which resemble the brightly-colored yellow and black wasp. If you were a bird and certain types of butterflies gave you a serious belly-ache after eating them, you would probably avoid eating all butterflies resembling that type. It’s just common sense. Have students test their own predator abilities by having a taste test where things look the same but actually have very different tastes by using flavored jelly beans.
What is extraordinary is that some species have apparently evolved (changed) to resemble the dangerous and poisonous ones [image: image36.jpg]


even though they are not. The classic example would be the perfectly harmless Viceroy butterfly which, as seen in the image, closely resembles the poisonous Monarch butterfly. Monarch butterflies are almost completely free from attacks by birds, presumably because of their bad flavor attributed to the fact that its larvae feed exclusively on milkweeds. Viceroy butterflies on the other hand are a completely different family of butterflies whose larva feed on the leaves of cottonwood and willow trees, and who are perfectly tasty. Most birds however avoid eating Viceroys just because of its similar looks to the Monarchs.
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Others have even stranger protections; the larvae of the eastern tiger swallowtail butterfly have markings that make them look like bird droppings on a leaf. Not even other predators such as lizards and snakes will hunger for something that looks like bird droppings (poop). Easter Tiger Swallowtail LarvaImage Credit: Photographer Will Cook http://www.carolinanature.com/butterflies/ets.html  Copyright 2007. Accessed 8/19/2011 All Rights Reserved
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Many creatures such as butterflies, moths, and fish possess two or more pairs of circular markings, often called ‘eyespots.’ Many animals eyespots are helpful in surprising or frightening away predators, and can help to prevent or stop an attack. For the past 150 years it has been assumed that this is because they mimic/look like the eyes of the predator’s own enemies (something that might want to eat it, the predator), like the Owl butterfly from Africa. Some scientists believe it uses its eye- like spots to mimic the Owl, quite remarkably fooling predators into thinking they are seeing something much scarier than a butterfly. Take several sets of different eye images, ex. Wolf, Bear, Snake, Tiger, Fox, Hawk, etc.,  and have the students decorate a butterfly shape with a pattern of eyespots like an  animal they might see in the woods.
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However, recent work by University of Cambridge zoologists, (scientists that study animal behaviours) Martin Stevens, Chloe Hardman, and Claire Stubbins, might show that this widely-held hypothesis/belief has no actual proof. Instead, they hypothesize/believe, circular markings on creatures such as butterflies are effective against predators simply because they are conspicuous (obvious and eye-catching) features, not because they mimic/look like the eyes of the predators' own enemies, according to their research. What do your students think? Does it matter, as long as it works? Why do humans want to know? What kind of applications could this knowledge have for protecting humans in the wild? 

'Eyespots' Mimic The Eyes Of Predators' Enemies. ScienceDaily. Retrieved August 19, 2011, from http://www.sciencedaily.com​ /releases/2008/02/080221090250.htm
 Butterfly Camouflage
Teach your students how butterflies protect themselves by letting them be the predators! 

Goals:

Students will understand how camouflage is an adaptation* that allows animals to hide from their predators. 
* Animals depend on their physical features (what they look like, how their body is shaped, etc) to help them find and get food, keep safe, build homes, withstand weather, and attract mates. These physical features are called physical adaptations. Physical adaptations, like the colors of the butterfly’s wings, don’t change during one single animal's life but over many generations. The shape of a bird's beak, the number of fingers, color of the fur, the thickness or thinness of the fur, the shape of the nose or ears are all examples of physical adaptations which help different animals to survive.
Materials:

· Several sheets of newspaper (or 2 rolls of brown wrapping paper)

· Colored paper that does not match the newspaper

· Coloring crayons, markers, or pencils (to color in a bar graph)

· [image: image41.png]


Tape

· Bar graph worksheet (One per group.)

· White paper

· Straws

Overview:

 This activity simulates a butterfly’s adaptation to its habitat through means of camouflage, and the role adaptations play in predation. The goal of this activity is to introduce or re-emphasize the idea of adaptation by looking at an example of camouflage. This activity should give students a good understanding of how animals’ adaptations, such as camouflage, help them survive. They should understand that camouflage is only one aspect of adaptation (how animal species change in order to survive). Students will use their analysis skills by formulating a bar graph. This activity also enhances students’ hand and eye coordination.
Background:

This activity demonstrates one way that butterflies are adapted to their environment and protect themselves. The larger context of this activity is the important role that the environment (or habitat) plays on the survival of butterflies. This is one reason why habitat alteration (changes in an animal’s home area) is an important issue that directly affects whether or not butterfly populations survive.
Advance Preparation:
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Cut small butterfly shapes out of the newspaper and the colored paper (you want a good amount of butterflies, the more butterflies the more challenging the activity will be). Note: Many craft stores also sell tools that cut butterfly shapes out of paper (something like a big hole punch in the shape of a butterfly). Additionally, to save time you can cut out shapes other than butterflies (circles, squares, abstract, etc.) or have students help cut out the shapes as you discuss the information.
Make enough of the bar graph worksheets for each group of students. If you choose not to provide worksheets, students can put their results on a bar graph on graph paper.

Tape the remaining pieces of newspaper or brown paper either to the floor or on top of a table. This will simulate a flower garden , from which they will try to find butterflies.

Introduction/ Variation: Have your students make their own butterfly to camouflage! Cut out a butterfly shape and have your students find a place to “hide” it. Explain that it needs to be visible (not hidden in or behind something), but that it should match the color of what it is near. You might want to give some examples, such as on the table, it would be brown; on the wall, it would be peach; etc. Then, have your students color their butterfly to match (It’s more fun if you do one, too). When they’re done, have them tape their butterfly in their selected spot. You then go search for it. The person who spots the most wins

Main Activity Directions:
1) After separating the students into teams, describe briefly that they are going to be the predators that feast on butterflies. The object of the game is to “eat” as many butterflies that are resting on flowers (the sheet of paper) as possible before they fly away.
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2) Before the act of feasting begins, have the students discuss their ideas. Which type of butterflies do they think they will be able to grab the most of? Let them predict how many of each they think their group will be able to get.

3) Have the students sit in their groups, facing away from the newspaper. Sprinkle the different colored butterflies on the newspaper.

4) When you say “START” have the students suck through the straws to “catch” as many butterflies as they can in the amount of time allotted. We suggest you try 5-10 seconds. The straws simulate bird beaks. The students suck up the butterfly and place it in a cup or in their hands. If they drop a butterfly it does not count, and they must try again. When

“STOP” is announced, students should stop.

5) In their teams, students should count the number of butterflies of each color that their team caught. Students can record their results on the bar graph worksheet provided or on a class graph. This is where students will apply their mathematical skills in designing their bar graph.

Discussion: Once the teams are finished graphing their data, have one student from each team explain their results. As a whole group, discuss the results of this activity and the hypotheses. Which hypothesis did the group results support? Then discuss how this activity relates to the concept of camouflage and adaptation.
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Extension: Discussing another way that bright color patterns can be adaptive (warning coloration) can extend the concept of self-protection and adaptation. Orange, red, and yellow are often signals that the animal is toxic or unpleasant to eat; for example, the colors of the Monarch butterfly tell predators that it tastes bad.
[image: image45.jpg]


[image: image46.jpg]



[image: image47.jpg]


[image: image48.png]


[image: image49.jpg]


[image: image50.jpg]




Catching Butterflies!
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Life Cycle
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One of the most incredible things about butterflies is the way they [image: image55.jpg]


change from crawling caterpillars into winged beauties. This process is called metamorphosis, and it has fascinated and confused people for centuries. In fact, scientists still aren't sure exactly how it works! What we do know is that when a caterpillar seals itself into a chrysalis (the pupa stage), chemicals are released from its body that change and rearrange all the cells to create the butterfly's new shape, including its wings. So how does the caterpillar know when it's time to change? Its brain makes a special chemical (substance) called "juvenile hormone," which works like a message telling the body what to do, in this case, eat and grow! As long as the level of this hormone in its body is high, and it keeps getting that message, it keeps eating, growing, and shedding. But when the hormone level drops, then the caterpillar "knows" that it's time to move on to the next stage.

The butterfly and moth develop through a process called metamorphosis. This is a Greek word that means transformation or change in shape. 

Insects have two common types of metamorphosis. Grasshoppers, crickets, dragonflies, and cockroaches have incomplete metamorphosis. The young (called a nymph) usually look like small adults but without the wings. 

Butterflies, moths, beetles, flies and bees have complete metamorphosis. The young (called a larva instead of a nymph) is very different from the adults. It also usually eats different types of food. 

There are four stages in the metamorphosis of butterflies and moths: egg, larva, pupa, and adult. 

Egg
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An adult female lays her eggs on the right plants for the caterpillars to eat when they hatch from the eggs. Some butterflies will lay their eggs on only one type of plant! Eggs are laid on plants by the adult female butterfly. These plants will then become the food for the hatching caterpillars.  Eggs can be laid from spring, summer or fall. This depends on the species of butterfly. Females lay a lot of eggs at once so that at least some of them survive. Butterfly eggs can be very small. 

Caterpillar: The Feeding Stage

We often speak of the famous butterfly they become, but rarely take the time to admire the caterpillars. Caterpillars are beautiful creatures with amazing colors and skills all their own. When the egg hatches, a small caterpillar emerges and eats the egg casing. It then starts to eat the plant. Caterpillars are basically munching machines. In order to have a chance of becoming a healthy adult they have to multiply their weight by a 1,000 in as little as two weeks. How much weight would your students have to gain if they were a caterpillar? From the moment it hatches it has to eat almost non-stop! In some places, the number of caterpillars feeding on plants is so large that you can actually hear them munching! 
This is the stage when most of the eating and growing happens, and each time the caterpillar gets too big for its skin, it sheds and starts again (splitting its skin open and crawling out). This is because their skin cannot grow! All insects have a tough external, or outside, skeleton, and caterpillars are no exception. While they may feel kind of squishy compared to other insects, it’s not as stretchy as it feels and it really can’t grow. There are some loose layers that let it expand a little, but eventually its limit is reached and the caterpillar has to shed it (as the caterpillar grows it splits its skin and sheds it about 4 or 5 times). The most rigid (hard) parts are around the head, its true legs (they have fake ones too), and the spiracles (breathing holes) in its body. Have students look at pictures of caterpillars, can they spot the spiracles and the true legs?
 (Fun Fact: Some Arctic moths may spend 14 years as caterpillars, only active a few weeks each summer.)
Caterpillars can grow from 100 to 1,000 times their size during this stage. For example, a monarch butterfly egg is the size of the head of a little pin (about the size of this dot, 
[image: image1]) and the caterpillar that hatches from this tiny egg isn't much bigger. But it will grow up to 2 inches long in several weeks.
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Pupa: The Transition Stage

When the caterpillar is full grown and stops eating, the last time the caterpillar sheds, a hard casing (shell) forms around it, called a chrysalis or pupa. Depending on the species, the pupa may hang under a branch, be hidden in leaves or buried underground. Moths add more protection to this—they spin a silky cocoon out of special threads they make in their bodies as well. This stage can last from a few weeks, a month or even longer. Some species have a pupal stage that lasts for two years.

The magic metamorphosis happens at this stage. It may look like nothing is going on but big changes are happening inside. Special cells that were present in the larva are now growing rapidly. They will become the legs, wings, eyes and other parts of the adult butterfly. Many of the original larva cells will provide energy for these growing adult cells. 

Adult: The Reproductive Stage

When the butterfly breaks out, it is an adult that can reproduce, fly in search of food, and migrate if necessary. It does need to plump up its wings first, filling them with blood then letting them dry and harden. The veins of a butterfly's wings give them structure and support, just as bones give structure to humans.
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The adult stage is what most people think of when they think of butterflies. They look very different from the larva. The caterpillar has a few tiny eyes, stubby legs and very short antennae. The adults have long legs, long antennae, and compound eyes. They can also fly by using their large and colorful wings. The one thing they can't do is grow.

The caterpillar's job was to eat. The adult's job is to mate and lay eggs. Some species of adult butterflies get energy by feeding on nectar from flowers but many species don't feed at all. Many adult butterflies never excrete waste (poop or “go to the bathroom”)—they use up all they eat for energy!
Flying comes in handy. The adult female can easily fly from place to place to find the right plant for its eggs. This is important because caterpillars can't travel far. 
Most adult butterflies live only one or two weeks, but some species hibernate during the winter and may live several months. 

Teach your students the lifecycle of the butterfly using pasta!

1.  Rice or acini de pepe (can be found by the noodles) = eggs
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2.  Corkscrew pasta = caterpillars

3.  Shell pasta = chrysalis/pupa
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4.  Bow-tie pasta = butterflies

Or, take a deliciously edible approach, always a kid favorite!

[image: image63.wmf]Have students build an edible lifecycle on a pre-baked sugar cookie using supplies such as the following suggested ones, or appropriate substitutions.
Eggs: chocolate covered sunflower seeds
Caterpillar: piece of green “punch sour straws” or a piece of “Nerd Rope”

Chrysalis/pupa: Flavored Tootsie roll mini

Butterfly: let pretzel-winged butterflies take flight; their bodies -- piped dots of icing --ending in candy-coated- chocolate or Skittle heads and licorice antennae. They would look great with white, yogurt covered, pretzels too.
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The Monarch of Migration
Tips: There are some great literary resources available to introduce the topic of monarch migration, such as Gotta Go! Gotta Go! by Sam Swope, Hurry and the Monarch by Antoine O Flatharta and Meilo So, or Velma Gratch and the Way Cool Butterfly by Alan Madison and Kevin Hawkes. 

Option: Register for Journey North 

[image: image65.png]


           (http://www.learner.org/jnorth/reg/) and have your students participate before October 11, 2011 in the 16th annual "Symbolic Monarch Butterfly Migration" with students across North America. Over 60,000 students in the United States and Canada will create symbolic butterflies this fall and send them to Mexico for the winter. At the monarch sanctuaries in Mexico, children will protect the butterflies and send them north in the spring. The symbolic butterflies build bridges of communication between students in Mexico, the United States, and Canada. United by the monarch butterfly, children across North America learn authentic lessons of conservation, cooperation, and ambassadorship. Join the celebration!http://www.learner.org/jnorth/tm/symbolic/symbolic_migration_packet2011.pdf
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With its distinctive orange coloring and black trimmed wings, this is perhaps the most widely recognizable butterfly in your garden-- the Monarch butterfly. In one of Earth's most spectacular migrations, up to 1 billion monarch butterflies leave their breeding grounds in the United States and Canada each year and ride the winds to make the long journey south to winter in Mexico. These seemingly fragile, winged insects may traverse upward of 2,000 miles (3,219 kilometers) in their yearly autumn exodus. Have students make a map of the journey and/or use an atlas to follow the path. For two months, they brave frigid winds, illness and ravenous (extremely hungry) birds as they flee the coming winter's chill, guided by the sun's orbit as they travel through North America. Even on cloudy days they stay on track thanks to an internal biological compass that functions according to the movement of the sun. 
Monarchs typically live only a couple of weeks. The typical Monarch's life cycle lasts 4 to 5 weeks, starting as en egg, going through the larva period, morphing into a pupa or chrysalis until it reaches the adult stage when it reproduces, and finally, dying. However, when summer is over and temperatures drop drastically, a special generation of Monarch Butterflies is born; this new group will have to assume the overwhelmingly long mission of traveling to Mexico, to warmer latitudes so they can hibernate, feed, [image: image67.jpg]


mate, and then travel back home. This different kind of Monarch is known as the Methuselah generation. Unlike its ancestors who had only very short lives of five weeks tops, these migratory Monarchs will have longer existences that will last up to eight months, so they can successfully carry out their objective of reaching the oyamel fir forests.

Members of this "Methuselah generation" boast life spans of up to eight months so they can complete the trip. In human terms, this would be the equivalent of a person with the average human life span of 75 years having a child who would live for more than five hundred years!

Traveling in colonies of more than 20 million, migratory butterflies traveling between 50-80 miles per day, taking advantage of rising warm-air currents, gliding (with wings spread wide like a kite) in the thrust they get from it. With this flying technique, Monarchs only need to flap their wings when they run out of wind or when they need to change their path and help save enough energy to complete their long trip. Throughout the migration, they continue to store and get more energy each day by extracting nectar from flowers they encounter along the way. Can your students brainstorm some of the dangers the butterflies might come across on their trip? But the butterflies also suffer from illnesses and infections that can be fatal, and must face other dangers including bad weather, predation by birds during hibernation, and big losses in the population due to winter storms.
Make Your Own Flying Butterfly

Modified from a project by Kiteman found at http://www.instructables.com/id/Rubber-band-Powered-Butterfly  All Rights Reserved. 
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It won’t glide like a monarch, and you might not want to make it migrate, but this little butterfly will flutter across a room. 

Materials:

· Three paperclips. You can use large ones that opened out to 15cm long, but it should also work with ordinary clips.
· An elastic band, sized to match your clips 
· Paper - stiff and light for preference.

Tools:


· Pliers (two pairs will make your life easier).

· Glue or tape.

· Scissors or craft knife.

First, carefully straighten the clips and measure to find the middle.
Bend one clip to an angle of 90o - this will support your front wings.
Bend the second clip 90o as well, but then bend the wire back 45o on each side of the first bend, making a straight wire with a V notch in the middle - this will support the back wings.
The third clip is a little more complicated:



· Turn a small loop in the middle of the wire (ex: wind it round the handle of a small paintbrush).

· Bend the straight sections so that, when the loop is held horizontal, the straight legs point vertically down.

· [image: image69.png]


Bend the ends of the legs into an L (on the same side as the loop) and then bend the bottom of the L into a small V. 
[image: image70.jpg]


The back wing-clip is connected to the middle frame you constructed in the last step.

Place the V between the two bent parts of the L you made, and use the pliers to clamp the Ls tightly over the wing-clip. [image: image2.jpg]


Make sure that the point of the V is pointing up into the frame. 
You are now ready to add the band and the wings.
For wings, either use the following template, OR, allow students to create their own wings or hypothesize and test the efficacy of different-shaped wings by laying the frame on the paper, and sketching roughly what they want the wings to look like. When they are happy, have them trace one set/side of wings of their butterfly in marker or pen. Make sure to remind them to allow enough paper for tabs to fold over and glue. They can then fold the paper in half to cut it out, thus making two identical-but-mirrored sets of wings.
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It is easier to add the rubber band before attaching the wings. If you have to replace the band later, because it snaps, you will discover it can be a challenge to stretch it over the wings without crushing them.
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Attach the band to the rear wing-clip with a lark's head hitch*, then thread it through the loop at the other end of the frame, and thread the front wing-clip through the band. 
Fold the tabs over the wing-clips and glue in place. Make sure that the wings do not foul the frame or each other when they turn. 
 To wind up the butterfly, hold the rear frame in one hand, and spin the front wings round with the index finger of the other hand until the rubber band is as tight as you like.

Hold the butterfly flat between the palms of both hands, and toss it into the air as if releasing a dove.

Both sets of wings will spin in opposite directions (if one set is larger, it will spin more slowly than the other pair), and the flat wings will bend, forming a pair of crude propellers - they work together, even though they're spinning in opposite directions.

The loop you made at the top of the frame is like a section of a helix; the front wings might catch on it, so you might find that the butterfly works better if you wind it one way and not the other.
Lark’s Head Hitch: 
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This simple knot is very effective for fastening closed loops together - it's the knot used to fasten rubber bands together, you’ve probably done it many times without knowing what it was called. Just in case, to make a Lark’s Head Hitch Pass one loop ("loop A") through the other ("loop B"), and fold it back towards itself.

Thread the part of loop A that did not go through loop B through the part of loop A that did go through loop B, then pull tight. That takes a lot longer to read than do - it's a lot clearer in the images.
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 INCLUDEPICTURE "http://img.instructables.com/files/deriv/FP0/50BF/FDTDO3HV/FP050BFFDTDO3HV.SQUARE.jpg" \* MERGEFORMATINET [image: image4.jpg]
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Tips: Make sure that you attach carefully as to not foul the mechanical movement. Let your students color the wings with sharpies, then cut them out and attach them- use card stock or another light stiff paper, and a pretty heavy rubber band. The bands have about 6 good flights in them( after the first 2 or 3) so have extras!
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Arrival!
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Finally, after a dangerous journey of more than 3,000 miles for some, the gorgeous Monarchs of bright-orange colored wings with black veins and white spots on the edges, arrive in the forests and prepare to hibernate. When the monarch butterflies arrive at their winter hideaway in the forest of Michoacán, more than 11,000 feet above sea level, their numbers transform the trees into living works of art.  It's not just the sheer number of butterflies that is astonishing, it is the density of them in the landscape. It is as if the trees are covered in a bark of butterflies and the branches bend with the weight of sleeping butterflies. The gatherings occur in just a few places amongst a big area of forest in Mexico, they crowd the branches and enter hibernation amid colder, but tolerable temperatures. Yet even here, there are dangers, only half of the butterflies will survive the winter. 
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There are a small number of birds that prey on them even though the monarchs are very poisonous. They absorb certain toxins/poisons from the milkweed plants they feed on, and the adults store those in their outer skin, which gives them a repulsive/disgusting scent and taste that keeps predators away. .In return, the Monarch undertakes a massive pollination task over huge areas of milkweed plants. An excellent resource to help students to understand the relationship between insect and the plant , how they are independent of one another and yet at the same time, closely entwined, Monarch needing Milkweed to provide shelter and sustenance for her young, is the book Monarch and Milkweed by Helen Frost, illustrated by Leonid Gore. 
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The monarchs' signature bright-orange coloring warns would-be predators of their toxicity. Some birds, however, aren't about to let a little poison stand in the way of a free meal. 

Fortunately, there is safety in numbers, especially when those numbers are in the millions or billions. Although small flocks of birds enjoy a butterfly feast at the wintering grounds, the impact on the gathered host is minimal. 
The monarchs are drawn to 12 isolated mountaintops in the Michoacán  by the cool mountain air and by fir trees called oyamels, which are unique to this region. (The scientific name of the oyamel fir is Abies religiosa because the tip of the branch forms a "religious" Christian cross.) The region’s forests are home to a wide variety of flora (plants) and fauna (animals) typically found in temperate areas: amphibians and reptiles, over 130 bird species, rabbits, squirrels, tiny shrews, mice, opossums, armadillos and skunks. The oyamel forest is a relic (a leftover) from a time when the earth was cooler and wetter. As the earth warmed, the forest retreated (went [image: image81.png]


back) up the mountainsides to retain the cool, moist climate to which the trees are adapted. Temperatures at lower elevations are now too warm and dry to sustain the oyamel forest. The cloud cover that typically forms around the mountain tops helps provide the moisture oyamels need, particularly during the dry season (Nov.-May).
Tip: For some amazing footage of Monarch Migration and a perfect companion piece to this discussion have students view the Monarch Migration section in the Discovery Channel/BBC Life Documentary series. http://dsc.discovery.com/tv/life/insects/monarch-butterfly-migration-scene-analysis.html   Note: A commercial plays before the video segment starts.
 Monarchs appear to be adapted, physically and behaviorally, to the same ecological conditions as these unique trees. The monarchs seek out these twelve high mountain habitats for the same reason the Oyamel ended up there--it's cool and relatively moist at high elevations when this region of Mexico is parched during the dry season and that is what they so desperately need, in order to survive. 

The butterflies perch on the oyamels' branches, wrapping their tiny feet on the trees' tiny needles. The butterflies are able to conserve their fat reserves throughout the overwintering season (which co-incides with the dry season) because the cool temperatures slow their metabolism. At cool temperatures they burn less energy.
But the unique oyamel forests are under threat.  The forests where the Monarchs make their winter home are disappearing, the trees being chopped down by illegal logging operations.  Since 2004, satellite images have shown that the forests have disappeared as a result of deforestation and logging. Farmland has crept up to the mountainsides, further shrinking the forests, and even though logging is illegal on the natural reserve, the forest slopes are littered with fallen trees and tree stumps. Have students brainstorm the cause of why logging is going on. Have them give their reasons why someone might want to do this.
It is a complicated issue that in the end relates back to money, and the lack thereof. People don’t care about saving a butterfly if they’re wondering where their next meal is going to come from and how they’re going to feed their children and someone is willing to pay for a cut tree, today. It’s easy to tell someone from far away that they shouldn’t use the forest that surrounds their home, but forest use and subsistence agriculture (in which the farmers focus on growing enough food to feed their families) are critical for many local community’s' survival. Writing/Debate Prompt: Have one group of students act as locals who live in the area and write a letter to an activist (someone who wants to save the butterflies). What might they say? How would they describe their situation? What problems do they have? Do they like the butterflies? What solutions could they come up with? Meanwhile, have another group act as the activist and write a letter to the locals in the area. What might they say? Would they ask the locals to not cut trees? What real solutions could they offer to the local’s problems? Read each letter aloud. What are their thoughts? Is [image: image82.jpg]


there an answer? 

Tourism may be the best hope for persuading/making the people who live here want to protect the forests and the monarchs and give both the people and butterflies a place to live. Tourist dollars bring long-term stable jobs in the mountains and in the surrounding towns.
The people of this region have known about the butterflies for generations, but scientist weren't able to confirm until 1975 that these are the very same butterflies found in the Great Lake states and Canada in the spring and summer.
Researchers (scientists who wanted to learn more about the butterflies and study them) learned the truth when they followed the monarchs on their long autumn journey to these mountain tops in the state of Michoacán. 
There's no escape from the monarchs' greatest enemy, however. Even in Mexico, the cold reaches out to claim them. 

They're a tropical butterfly, which means they've never developed a defense against freezing temperatures, but to hibernate (deep sleep where the body slows down almost completely), they need temperatures pretty close to freezing. Ask your students at what temperature does it freeze or frost? Once they get into the trees, the tree canopy (the tops of the trees) shields them from freezing temperatures, so it very rarely drops below freezing in amongst the trees. But down on the ground it's different because you get quite frequent ground frost. 
Should a hungry bird or a burst of wind cause a resting butterfly to fall to the ground, its very survival depends on returning to the trees before nightfall. When darkness comes, the ground often freezes, as does any fallen monarch. 

By mid-February when temperatures rise and days become longer, the Monarch starts its mating ritual, the pattern of behavior that comes before they mate, or produce young. Once females have lain over 400 eggs each on the fine leaves of the asclepias, they begin their search for flowers to get their nectar and thus gather the necessary energy for the trip back home. 

By mid-March, huge colonies of Monarch Butterflies can be seen flapping their wings as they wait for an rising air currents to push them into the air, and so the journey back home starts. As the Methuselah generation dies as they reach the United states, the trip continues as a relay race as generation after generation of monarch butterflies steadily move northward. Over the summer, five generations will pass. How their offspring/children know to return these same trees on these same mountain tops, when they have never been there before and in fact are the great-great-great-grandchildren of those that performed last years journey from southeast Canada and the United States to central Mexico, is one of the great mysteries of nature.
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Monarch Life Cycle

Cut out the following as small cards and have students put them in order of the Monarch Life Cycle stages on the following worksheet and label them correctly. Note: they are not in order. Have older students describe what happens in each stage in the boxes on the bottom of the sheet, if they need more space, they can use the back of the sheet.
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Game Ideas: Have students compete to be the first to identify the lifecycle stage by playing Around the World with the cards. Print out two sets and play Concentration or Memory.
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Monarch Butterfly Life Cycle
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Butterfly Observatory
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August marks the beginning of the fall migration for many butterfly species, including monarchs. Your students can host one and watch it up close for a couple of days with this easy to make enclosure. 

Materials

· 1 1/2 yards of 48-inch-wide tulle netting

· 2 rubber bands 

· 2 large, disposable plates 

· Stapler 

· Small branch

· Ribbon 

· New plastic pot scrubber 

· Small disposable bowl 

· Sugar water (1/4 cup sugar to 1 1/4 cups water) 

· Butterfly net

 Instructions

1. [image: image9.jpg]


Fold the netting into thirds.

2. [image: image10.jpg]


Tightly wrap a rubber band around the fabric about 6 inches from the top and bottom. Slip the plates inside of the netting, slide one to each end, and hold them in place by stapling the netting to the rims.

3. Set a branch inside for a perch, and use ribbon to hang and adorn your observatory.

4. Use a net to catch a butterfly, and carefully slip it through the overlapping net door. Put the pot scrubber in a bowl, fill the bowl halfway with sugar water, and set it on the bottom plate for food. Be sure to release the butterfly after no more than two days so that it can continue its migration.
Attracting Butterflies to Your Yard/Garden
[image: image90.jpg]


 You want to see Monarchs on the zinnias and White admirals on the purple coneflowers with some Fritillaries on the black-eyed Susans, but how can you send them an invitation when you don’t speak butterfly? As it turns out, it’s an easy language to learn. Butterflies are easily attracted to yards and gardens and they do more than just look pretty. Making homes for butterflies helps humans as well. Can your students think of any reason why that might be? Because of butterflies' intimate relationship with their environment and their sensitivity to changes in their surroundings, they are important indicators of an area's health. Similar to the historic "canaries in a coal mine," where canaries would be hung in cages in coal mines to warn miners of bad air/gasses (they would die from the bad gasses before humans could even sense anything was wrong, warning the miners to leave) a sick butterfly population can alert people to a problem in the local ecosystem/environment.
They also help with pest control. How? When a butterfly garden effectively attracts and keeps a healthy population of butterflies and other helpful insects and organisms, other wildlife benefits, too. Butterflies and butterfly larvae provide food for birds, mammals, lizards and other wildlife. In return, those birds, mammals, and lizards will help keep your garden clear of pests, bugs and animals you don’t want.

To bring butterflies to your home/class, all you have to do is get some seeds and plant their favorite flowers in a protected and sunny spot. The first step is to find a site for the butterfly garden. You don't need acres of land for a butterfly garden. Even a simple window box, a pot, or a container garden will do the job. Try for an area that receives at least six hours of sun a day and isn’t extremely windy. When choosing the perfect spot make sure there is wind block nearby like a protective picket fence, a nearby row of shrubs or evergreen trees--or even simply a nice big rock. 
Next, decide what flowers to plant, you can also use garden books that have a Top 10 list of nectar-producing varieties that would keep a flock of butterflies happy. By planting the kinds and varieties of host plants that butterflies native to your region/area can lay their eggs on, you help ensure the survival of the butterflies. Plant five annuals (flowers that only live for one year) ( i.e. ageratum, impatiens, marigold, zinnia and cosmos) and five perennials (flowers that come back every year) ( i.e. coreopsis, butterfly weed, purple coneflower, black-eyed Susan and bee balm).
Find out which butterflies live in your area to help you determine which flowers you should grow (look for a guidebook at your library or nature center). Also, choose plants with the nectar needs of adult butterflies in mind; butterfly larvae, or caterpillars, eat the leaves and seeds of other plants and herbs, such as milkweed, pussy willow, violets and dill. If you grow these as well, you may encourage visiting butterflies to breed and lay eggs. 
Finally, time to get down and dirty: dig up the turf, prepare the bed and set in the young plants. Soon you've created a garden with the butterflies needs--as well as your own--in mind. 
Plant short flowers up front and tall ones in the back. This design looks beautiful and keeps both low-feeding and high-feeding butterflies happy.

Soak the ground well with water. This is good for the plants but also helps butterflies, who suck on the wet soil for salts and liquids--a behavior called puddling.

Tip: Try planting groups of flowers rather than single plants. Also read about the varieties of butterflies that visit your area and what flowers they really like. And keep your butterfly garden pesticide-free, pesticides kill insects, and that would mean the visitors you want, butterflies, might die when they came to your garden.

Beautiful Butterflies!
Lovely Lepidoptera
It’s great to have a variety of butterfly pictures posted on the white board for visual interest and inspiration.
This lesson begins with a sheet of 12x18 white construction paper.
Instructions:
Step One:
Instruct the students to fold their paper in half (width wise).
Now, on one side of the paper (using the fold as a guide) flatten out the paper and draw one half of a butterfly. For younger students simply have them put B for butterfly first and then add in shapes.
Step Two:
After drawing half the butterfly, fold the paper over and rub the paper. The oil pastel will transfer onto the other half of the paper. It’s important to use a dark color oil pastel that is creamy not brittle, otherwise, the pastel will not transfer properly. Also, make sure the kids generate a little heat! This aids in the transferring of the oil pastel. Tip: Give each student a craft stick and tell them to use it as a “magic” wand and rub it over the top of their picture, making sure to apply some pressure. The image transfers very easily this way and the little kids love that they get to use a “magic wand”. Makes it a bit more fun and eliminates little ones from becoming frustrated with images that don’t transfer so well.


Step Three:
Open up the paper and you will see the lines appear of the other side of the paper. They will be faint. Now, trace over the lines to create a perfect symmetrical butterfly!

Step Four:
Paint the butterfly with watercolor paints. Cake form is best. Stress how important it is to keep the colors the same on both sides of the butterfly.

Step Five:
Cut out butterfly. Have students illustrate the four stage life cycle of their butterfly on a larger (ex. 12x18) colored piece of construction paper and glue their butterfly onto the page.
Image Credits: Art Project Girl http://artprojectgirl.blogspot.com/2011/05/monarch-lifecycle-illustrations.html#uds-search-results. Accessed 8/19/11. All Rights Reserved.
Did You Know?


The Monarch butterfly is known by scientists as Danaus plexippus, which in Greek literally means "sleepy transformation." The name, which might make you think of  the species' ability to hibernate and metamorphize, is actually inspired by the Greek myth of Danaus, in which the daughters of Danaus, king of Libya, flee Libya and travel to Greece in order to avoid marrying their cousins. The long, migratory journey of the Monarch butterflies is reminiscent of the daughters' flight.





So, What’s Really the Difference Between a Butterfly and a Moth?


Actually, there is no real taxonomic difference between butterflies and moths. Both are classified in the order Lepidoptera. This order contains over 100 different families of insects worldwide, some of which are moths and some of which are butterflies. However, there are some differences in physical and behavioral characteristics that are easy to learn and recognize.


As with most rules there are exceptions. For example, a Luna moth is bright green and lavender, and not dull as suggested in the chart below. It does have feathery antennae, however, and holds its wings flat against its body. With a little practice, you should be able to recognize the exceptions and make a good identification choice.


Insect�
Butterfly�
Moth�
�
Antennae�
rounded clubs on the ends�
thin or often feathery�
�
Body�
thin and smooth�
thick and fuzzy �
�
Active�
during the day�
during the night�
�
Color�
colorful�
dull�
�
Pupal Stage�
chrysalis�
cocoon�
�
Wings�
held vertically when resting�
held flat against body when resting�
�






Milkweed





Image Credit: � HYPERLINK "http://www.travelpod.com/travel-blog-entries/thymeoff/thyme_off/1174003140/tpod.html" �http://www.travelpod.com/travel-blog-entries/thymeoff/thyme_off/1174003140/tpod.html� All Rights Reserved.





Did You Know?


Here, in the north, the monarch's summer habitat is under a more insidious threat than their winter home. Clearing of land, urbanization and the increasing use of herbicides in Canada and the US poses a real problem with regard to eradication of the milkweed plant, which is essential to the monarch's survival.


What can be done?  Are you in the habit of pulling the milkweed out of your garden in the summer because you think it's just another useless weed? Well, hopefully you'll consider giving these incredibly beautiful and complex butterflies sanctuary in your backyard each summer by learning to recognize milkweed and letting it grow. You won't regret it! �








Did You Know?


The Morgan's sphinx moth Xanthopan morgani has the longest proboscis, 12 to 14 inches (30 to 35 centimeters), to get the nectar out of a deep orchid. 


The Asian vampire moth lives up to its name! It has a tough proboscis to break through thick-skinned fruits, but sometimes it also sucks the blood of water buffalo or deer.








Colors of Butterflies





Number of Butterflies Caught





A highly enlarged image taken through a microscope of the outside of the Proboscis tube


� HYPERLINK "http://www.butterfly-conservation.org/text/305/proboscis.html" �http://www.butterfly-conservation.org/text/305/proboscis.html�





A highly enlarged image taken through a microscope of the inside structure.


� HYPERLINK "http://www.butterfly-conservation.org/text/305/proboscis.html" �http://www.butterfly-conservation.org/text/305/proboscis.html�





This photo taken through a microscope shows some of the sections on the compound eye of an insect.


� HYPERLINK "http://www.butterfly-conservation.org/text/304/eyes.html" �http://www.butterfly-conservation.org/text/304/eyes.html�





A close-up of a moth antenna taken through a microscope shows just how much greater the surface area of the antenna can be as a result of being feathery.


� HYPERLINK "http://www.butterfly-conservation.org/text/303/antennae.html" �http://www.butterfly-conservation.org/text/303/antennae.html�





The scales on their wings give Butterflies and Moths their magnificent and fascinating colors.  These images of butterfly scales are taken with a scanning electron microscope.


� HYPERLINK "http://www.butterfly-conservation.org/text/294/what_are_butterflies_and_moths_.html" �http://www.butterfly-conservation.org/text/294/what_are_butterflies_and_moths_.html�





Visible Light: � HYPERLINK "http://www.webexhibits.org/causesofcolor/17C.html" \l "vissamp" �http://www.webexhibits.org/causesofcolor/17C.html#vissamp�





Ultraviolet Light: � HYPERLINK "http://www.webexhibits.org/causesofcolor/17C.html" \l "vissamp" �http://www.webexhibits.org/causesofcolor/17C.html#vissamp�





Chrysalis/Pupa Stage of a Monarch Butterfly





Stage 4: 





Stage 3: 





Stage 2: 





Stage 1: 





4. __________________
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2. __________________





1. __________________
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