Flight of the Butterflies

Classroom Activities

Grades 7-12
Schoolyard Phenology

Objective 

Students will keep a record of their local phenology (seasonal changes and their effects on nature) by recording data in class charts and/or individual journals.  The charts are a collaborative and visible record of seasonal events and the date observed.  The journal is a venue for students to record observations, drawings and interpretations of seasonal events.  Both charts and journals will serve to prompt conversation about and engage​ment with the schoolyard environment.

Background                                

Phenology is an account of seasonal changes and the effects on plants and animals in a given location and the biological effects of those changes.  In this lesson students will observe and record the seasonal occurrences of weather, plants and wildlife in the familiar surroundings of their schoolyard.  Through consistent observation and data collection students will increase their awareness of nature.

In the second part of this data collection exercise, students will learn to keep detailed weather records during the fall monarch migration.  Having a class record of weather data will provide opportunities for graphing and data analysis activities, while it advances our understanding of monarch behavior.

Procedure 

Part 1

1. Introduction: 

Ask students if they notice any evidence that the seasons are chang​ing.  Introduce the word phenology and give a few examples, such as the first freeze in the fall or the first monarch butterfly in the spring.  Then ask students for more examples.  Ask students to share ideas about why it might be important to understand seasonal weather changes and the ways that plants and animals respond to them. 

Through discussion, help students understand that phenology can provide a means of monitoring the impacts of climate patterns.  An example is the relationship of weather to the success of an agri​cultural crop on which humans depend for income and food.  Apples require above-freezing temperatures in the spring to maintain the flower bud development.  There are concerns that seasonal patterns, and the plants and animals that depend on these patterns, may be changing as a result of global climate change.

2. Use the Daily Phenology Log to keep track of important weather and other natural events. 

• Phenology charts: Display phenology charts in the classroom.  The chart can be a copy of the list below (phenology chart) or events can be divided into smaller categories.  You can observe them all or choose a few.  Have students record their predictions and the date.  This can be done on a classroom wall or in individual journals.  All events that are “firsts” will have only one date.   Events that are “peak” or “last” will have a number of dates until the true “last” or “peak” is revealed, such as the last rain in the fall.  

Incorporate incentives for students to participate.  Perhaps assign specific events to individual students whose job it is to observe a particular seasonal event and record it on the class list.  You can use the chart below or design your own to be a larger and more visible part of your classroom.  Use the blank spaces to add observations appropriate to your location.  On a weekly basis, discuss the relevance of the events and observations as a class. 
• Rain and Snow Chart: Keep track of the total ac​cumulation of rain and snow by recording the daily measurable amounts on a vertical meter on the wall.  At the beginning of the year have students predict how many inches of rain and snow will fall during the school year and compare their predictions with the results from the class chart at the end of the year.  For this chart, students will either measure the rainfall and snowfall or take the measurements from the news​paper.  Each addition will be recorded to a growing column up the wall. 

• Open Forum on Phenology: Provide a time or place for students to share their weekly phenology ob​servations.  A large sheet of butcher paper can be pinned up for students to write or draw upon to share their wildlife and weather sightings.  Or provide time each week for students to tell the class about their observations. 

• Individual journals: Have students predict and keep track of seasonal events in their journals.  Use the chart included or modify them.  Another suggestion is to assign a student or a pair of students to observe a plant or space of land over the seasons.  Allow students 15 minutes to observe and record their observations and questions about their plant or space of land at regular intervals throughout the year.  
Part 2: Weather During the Spring and Fall Migrations 

1. Discuss the importance of long-term weather data with your students.  Tell them that weather records dating back over a hundred years are maintained for many locations throughout the world and discuss why this is useful.  They will probably mention that weather records help in predicting the weather.  However, biologists can use weather records to help understand patterns in the natural world.  This will be how your students use the data they collect in this lesson. 

2. It is best if students actually collect weather data themselves.  This can be done at school; assign the task to individual students.  If students do not collect the weather data, they can get it from sources such as newspa​pers, TV or the Internet. 

3. Set up a time and location to collect weather data.  Wind and cloud cover records should be taken at the same time each day.  If you do not have an anemometer, estimate wind speed as strong, breezy, light or calm.  Cloud cover can be clear, partly cloudy, mostly cloudy or overcast.  If possible, get a high and low temperature for each day.  Use a rain gauge placed in a location where it will not be disturbed or affected by trees, bushes or roof overhangs. 

4. The amount of time over which you record weather data is up to you.  If you live in the southern part of the country, there may be monarchs in your area as early as March or April and as late as November or December, or even throughout the entire winter, and you could keep track of the weather during this time.  If you live in the north, you may want to start recording weather conditions right at the begin​ning of the school year for fall migration and as soon as migrants are reported in the south for spring migration.  Students could then compare conditions in their location to those where monarchs are being seen.

5. Have students analyze their weather data in some way.  They can graph temperature over time, cumulative rainfall, the percentage of days with different amounts of cloud cover or anything else they can think of.  You may want to have each student choose something to analyze.  They should come up with a specific question (e.g., How does the spread between daily high and low temperatures vary during the month of September?), choose the data they need to answer the question and make a graph that will best show the answer to that question.

Application to Monarchs

1. There are many ways to relate weather conditions to monarchs and their host plant, the milkweed. Questions to consider include: 
Fall

• What are the conditions after you stop seeing monarchs? 
• When is the first freeze? 
• How does very cold weather affect the chances of monarchs surviving and being able to migrate?

• What happens to flowers in your area after it freezes? 
• What happens to milkweed after it freezes?

Spring

• What are the conditions when monarchs are first seen in your area? 
• When is the last freeze? 
• What are the conditions when the first milkweed appears? 
• How does the growth rate of the milkweed vary under different temperatures and precipitation levels? 

Daily Phenology Log
	Name:

	Location:

	Date:
	Time:

	Sky: 

	Daily High Temperature:
	Daily Low Temperature: 
(including night time)

	Precipitation type:
	Precipitation amount:

	New observations:

	Updates on previous observations:

	Questions:


	Drawings: 



Rearing Monarch Larvae
Objective 

To further students’ knowledge of the monarch life cycle as they raise Monarchs in the classroom or at home. 

Background

There are many ways to organize monarch rearing in your classroom. A class can work together to rear their larvae, or individual students or groups of students can be responsible for their larvae.  You may even want to have students rear their larvae at home, thus involving their families.
If your students are caring for monarch larvae, or any other living organisms, it is very important to take time to teach them how to do this.  Larvae need to be fed, and their cages need to be cleaned daily.  Students can be responsible for this, and take larvae home on weekends.  (Make sure bus drivers allow larvae on the bus.  They don’t in some school districts.) 
As larvae develop and their metamorphosis into adult but​terflies progresses, you may want to demonstrate other techniques, such as how to move a chrysalis and hold, feed and measure adult butterflies.  This lesson only covers the actual process of rearing.  As your stu​dents rear larvae, they will learn more if they measure growth and development, and keep journals to record their detailed observations.  You can also use the larvae to teach about conducting scientific experi​ments.

Procedure 

1. Discuss requirements for the larvae: e.g. food, clean container, proper temperature.  If students will be responsible for collecting milk​weed, do steps 2-3. Otherwise, skip to 4. 
2. Display pictures or samples of various milkweed plants and tell students what kinds of milkweed are most common in your area.  Ask students where they have seen milkweed.  (You may want to display a map of the area so that specific sites can be highlighted.)  If it is impractical for all students to collect milkweed, this can be the responsibility of a few students or the teacher. 

3. List three distinguishable features of the most common milkweed in your area on white boards/poster paper (for example: common milkweed has opposite leaves, secretes a sticky white substance when the leaves or stem are broken, has long oval-shaped leaves). 

4. Keep track of larval growth and development.  If desired, have students keep journals during this process.  Use other resources to learn about the body parts of each stage and how the monarch is changing during the different stages. 

5. When their larvae have completed the entire development, have students demonstrate their knowledge of the monarch life cycle and body parts.  You may choose many methods to do this.  For example, students could work individually or in pairs to make a poster, a slide show, a viewing box, a 3D model or something else of their choosing.  All projects should include the following: 

• The four life cycle stages with labels 
• The main parts of the larva 
• The length of time each stage lasts 
• The main parts of the adult 
• The host plant 
• A list of requirements and roles of each stage

Monarchs in the Balance Dilemma Cards
Objective 

Students use their knowledge of monarch overwintering habitat in Mex​ico to debate issues of land use from a variety of perspectives represented on dilemma cards.  They compare conservation issues of monarch habitat in Mexico with those across the U.S. and Canada.
Background 

This lesson will help students understand the complex issues that in​volve the overwintering sanctuaries in Mexico.  It assumes students have an understanding of monarch migration and some of the conservation issues connected with the overwintering sites.  

Students will read six Dilemma Cards that represent several different groups of people with interests in the monarch overwintering sites.  There are no “right” solutions to these dilemmas.  Their purpose is to make students think about all sides of the tough issues surrounding monarch conservation in particular and human/animal/plant/ecosystem interac​tions in general. 

We have suggested two different ways to use the dilemma cards.  In the first, students discuss the dilemmas in small groups, then summarize with a class discussion.  In the second, students discuss the dilemmas as a class and then do individual writing activities to summarize the perspective of a person described on one of the cards.

Procedure 

1. See the film Flight of the Butterflies, show photos from books or the Monarchs in the Classroom CD or slides to help students get a picture of what monarch winter​ing habitat looks like and have students read the background on monarch migration or other materials.

2. Discuss the issues involved with conservation of the overwintering sites with your class. 

• What is at stake? 
• Why are the sites so important to monarchs? 
• What are the conflicts between different uses of the land? 
• How might different groups of people be concerned about actions that affect the sanctuaries: rural peasants, farmers, townspeople, Mexican government officials, biologists, conservationists, lumber companies and students?
Activity 1: Small Group Discussion

1. Give groups of 4-6 students a stack of the six dilemma cards.

2. Students place the cards face down in the center of the table and all draw a card at once.  Each student should take a few minutes to read the dilemma silently and choose a course of action (2 minutes).

3. When the students are ready, have them take turns reading their dilemma to the rest of the group and explain​ing their decision and reasoning.

4. The other students in the group comment and share their opinions.

5. The card is returned to the center of the pile, and the next student takes a turn.

6. When all dilemma cards are discussed, students share and discuss their different perspectives. 

7. Discuss the following questions with the whole class.  If desired, have students write answers to the questions individually or in their groups:

• Which was the toughest dilemma and why?
• If you could be a person in the dilemma, who would you pick and why?
• What are the key issues in monarch conservation?
Activity 2: Class Discussion and Individual Writing Assignment

1. Briefly describe each of the people represented in the dilemma cards.  Tell students that they will each receive one of these dilemmas and write a letter as if they were this person.

2. Hand out one card and the Monarch Dilemma Student Assignment Page to each student.  Have them first list reasons to preserve monarch sanctuaries and then problems with maintaining the sanctuaries. 

3. Have students write a letter, staying in character for the whole letter.

4. Optional: Choose one or a few of the following follow-up activities:

• Have students read their letters in class.

• Organize a debate in which students express the issues that concern their characters.

• Have students write letters expressing their personal views on the issues. 

Monarch Dilemma Student Assignment

Name_______________________________

1. List 3-5 reasons why monarch overwintering sanctuaries are important. 

2. List 3-5 problems with maintaining monarch overwintering sanctuaries. 

3. You will receive a card that describes one person’s perspective on the mon​arch overwintering colonies in Mexico.  Write a letter as though you are the person on the card.  Decide who will receive the letter: a government official, a friend, a conservation organization or someone else.   

Include the following ingredients in your letter:
• Describe who you are and your situation.
• What do you think you or other people should do about the problems de​scribed in your dilemma card?  Please be as specific as possible.  For ex​ample, if you would like to find another way to support your family, suggest a specific idea.  If you are going to increase tourism, list a few ideas about how you plan to do this.
• What are positive consequences of your choice?
• What are negative consequences of your choice?
• Include a closure that summarizes your point of view. 

	DILEMMA CARD 1
You are an ejidatario, a local resident/landowner, who owns part of the forested land where the monarchs overwinter.  You depend upon logging the forests for a cash income in order to buy food, clothing and other supplies for your family.  Environmentalists have told you not to cut down any more trees because you are reducing the overwintering habitat for monarchs.  Should you:

• Continue logging the forest?

• Find another way to support your family?  What else could you do?

• Continue logging the forest but only cut down the very oldest trees (selective cutting)?

• Other better solutions?



	DILEMMA CARD 2
You and your family won a trip to visit a monarch overwintering site.  You buy delicious food – tortillas, quesadillas, tamales and tacos – from villagers who have set up food stands.  In order to get to the monarch park, you pay $3.00 to ride in the back of a pick-up truck up a bumpy dirt road.  At the colony there is an admission fee of another $2.00.  You are told to stay on the paths and to not touch the butterflies – even the dead ones!  Just to the side of the path you see what looks like a dead monarch with a tag on its wing.  Should you:

• Pick up the butterfly and read the tag but leave it in the park?

• Leave the butterfly where it is but tell the park guide where you saw it?

• Pick up the butterfly and take it home so you’ll have something special to remember the park with?

• Try to sell the butterfly to a park guide?

• Other better solutions?

	DILEMMA CARD 3
You are a resident of a village near a little-known monarch colony high in the mountains called Valle de Bravo.  Tourists seldom visit your village because it is difficult to find the path that winds up the mountain.  Some villagers wish to develop tourism at this colony; they want to build a road cutting a clear path up the mountain, develop small shops to sell monarch trinkets and charge people money to guide them through the colony.  You are concerned about the effects tourists and the road would have on the forest, the butterflies and life in your village.  Should you:

• Support the villagers who wish to build the road and develop tourism?

• Oppose the road construction but support a plan to encourage visits by tourists who are willing to climb the steep path?

• Try to convince villagers not to encourage tourism?

• Other better solutions?

	DILEMMA CARD 4
You are a scientist who has done research on monarchs in the colonies for the past 20 years.  In addition, you have led groups of interested tourists into the overwintering colonies.  It is your hope that tourism will replace logging as a source of income for the people in the villages.  Unfortunately you have noticed that the dust stirred up by all of the tourists harms the butterflies.  Should you:

• Stop encouraging tourists to visit the monarch sites?

• Decide that the money from tourism is worth harming a few butterflies?

• Work to find ways to keep dust levels low, even if this means less money for the people?

• Other better solutions?



	DILEMMA CARD 5
You are a government official who is elected to represent the area in the state of Michoacan in Mexico, where monarchs overwinter.  You have always been very concerned about conservation, but after your election you learn how poor the people are who live near the colonies and how bitter they are that they have never been compensated for the income they previously earned from logging the trees in these areas.  They would like to log a limited number of trees in the sanctuaries.  Should you:

• Tell them that the long-term survival of the monarchs is more important than short-term economic gains?

• Try to convince other government agencies to open some of the land for logging?

• Try to develop alternative means of income for the people?  What will these be?

• Other better solutions?



	DILEMMA CARD 6
You are Señor Sanchez, a 68 year old community leader living near Sierra Chincua where a very large colony of monarchs overwinters.  You have worked for the conservation of monarch habitat for more than 30 years.  Now you are bitter because you have a job planting trees paying a very small salary with no pension and a family to support.  Members of the community are upset because you worked to close the mountain to logging.  A friend who lives in the village begs you to help him carry out a tree he has cut and can sell for a large sum of money.  Should you:

• Turn in your friend for poaching?

• Help your friend carry out the tree, but only this once?

• Ignore your friend and continue your work to preserve the monarch habitat?

• Other better solutions?




How Many Grandchildren?

Objective 

Students will calculate the number of progeny that one female monarch butter​fly could produce in one year (4 genera​tions).

Background                                               

Monarchs, like most insects, produce many small offspring, few of which are likely to survive to adulthood.  Monarch parental care occurs when females lay their eggs; they only choose milkweed plants, preferring plants in good condition.  However, when the larvae hatch, they are on their own.  In this exercise, students will determine how many grand progeny a single female could produce, if all of her offspring survived.

When biologists study how populations grow, they only count the offspring from females.  If they counted offspring from both sexes, their counts would be twice as large as they should be.  For example, if a hu​man family has two children, it would not be accurate to say that because the male has two children and the female has two children, there are four children. Thus, we will only count the offspring that the female’s daugh​ters (and their daughters) have. 
Procedure 

1. Discuss the fact that female monarchs lay an average of 700 eggs during their lifespan, while humans and elephants have few offspring.  The purpose of this is to compare the number of offspring females of different species produce.  Students may say that monarchs produce so many offspring because many of them won’t survive.  However, they can produce so many because each offspring is very small and receives no parental care. 
2. Each egg weighs only about 0.45 mg, while a female weighs about 500 mg, so each egg is 0.0009% of the female’s weight.  This would be like a human female who weighs 130 pounds having a baby that weighs about one tenth of a pound (or less than two ounces)!  If human females had two-ounce babies and didn’t provide care for them, she could produce more babies, yet many would not survive.  This illustrates two different strategies: Have many small offspring that don’t receive parental care or fewer bigger ones that receive parental care. 
3. Students who understand ratios can do the calculations themselves:


4. Have students calculate how many grandchildren (from her daughters) one female could produce, if none of her progeny died and if half of her offspring were females.  Younger students will have to be stepped through this calculation, but older students should be able to figure it out.

Answer: One female lays 700 eggs.  On average, half of these eggs are females, so she has 350 daughters.  If each of these daughters lays 700 eggs, the original females will have 350 x 700 = 245,000 grandchil​dren.

5. Optional: Tell students that monarchs can have up to four generations in the summer.  Have them figure out how many great-great grandchildren the female would have, remembering that only half of each generation will be females laying eggs. 
Answer: One female has 350 daughters.  Each daughter produces 350 granddaughters, who each produce 350 great granddaughters, who each have 700 total offspring; 350 x 350 x 350 x 700 = 30,012,500,000 great-great grandchildren.  This is more than the total number of butterflies that over​winter in Mexico each year.  Clearly, all of these monarchs do not survive.  It’s helpful to illustrate with a diagram: 

6. This lesson illustrates exponential growth, which is very fast.  Compare the number of offspring after two gen​erations to that after four generations.  You may want to make a graph using these numbers, but it is difficult to do this when the numbers are so large.

7. If desired, use these calculations to discuss human population growth.  Furthermore, discuss how environmental factors like space, food, water and disease could limit such fast growth.  Try the calculation using two children in each generation, and then do it with four children. Compare the number of great-great grandchildren. 

8. Note: Monarch eggs and caterpillars are an important food source for birds and other insects.  Less than 1% 
survive to become butterflies.

Comparing Butterflies and Moths

Objective 

Students learn the similarities and differences between butterflies and moths. 

Background 

Moths and butterflies are in the same insect order, Lepidoptera.  The name of this order describes a characteristic that all Lepidoptera share: scale wings.  Scales cover their wings and their bodies.  Additionally, all Lepidoptera have four wings (a pair of forewings and a pair of hind​ wings), antennae and compound eyes.  All undergo complete metamor​phosis with larvae that molt as they develop.  There is no distinct line of features to divide moths and butterflies, but in general the distinctions (and some exceptions) are these:

• Many moths build cocoons, using silk that they spin or bury their pupae in the ground for protection.  Butterflies usually form a “naked” pupa, called a chrysalis.  However, some skippers and Parnassian butterflies build rudimentary cocoons.

• Moths are generally active at night, while butterflies are active during the day.  However, there are some brightly colored moths that are active during the day.

• Moths generally have subdued camouflaged colors, while but​terflies are often more colorful.

• Moths generally have larger bodies in proportion to their wings with longer scales covering them.

• Moths generally have straight, feathery or branched filaments, while butterflies often have clubbed antennae with small knobs on the end.

• When resting, butterflies often have their wings folded upright, like hands pressed together, while moths often rest with their wings open. 

Procedure 

1. In discussion or on paper, have students share everything they know about how moths and butterflies are alike and different.  Use a variety of print materials to have students look at butterfly and moth species.  Try to show some examples of them in their respective habitats.

2. Distribute the Characteristics of Butterflies and Moths sheet to each student.  Instruct students to cut out the various characteristics.  They should then draw a Venn diagram (two concentric circles) large enough to accommodate these slips of paper.
3. Students sort the characteristics according to whether they belong exclusively to either moths or butterflies, or whether they are shared by both.

Students might work with a partner or check their work with a partner.  Before gluing the characteristics into a Venn diagram, choose one or more of the following to give students information on similarities and differ​ences:

• Allow them to use online resources to read about moths and butterflies

• Allow them to explore books 

4. Go over the actual comparison/contrasts and then have students glue down their slips.  Remind students that there are often exceptions to all generalizations, and that is true for moths and butterflies as well. One example the brightly colored Tiger Moth that is active during the day.

Characteristics of Moths and Butterflies
Cut out the following characteristics and begin to sort them by “butterflies only,” “moths only” or “both.”
	6 legs (as adults)
	compound eyes (as adults)
	head, thorax, abdomen

	2 pairs of wings
	hatches from an egg
	makes a chrysalis

	usually (but not always) has a proboscis
	is an insect
	often spins a cocoon

	has a spinneret (spins silk)
	thick, feathery antennae
	wings upright when resting

	wings usually open when resting
	usually dull colored wings, body
	often brightly colored wings

	often active at night
	active during the day
	many long scales on a thick body

	fewer scales on body
	complete metamorphosis
	2 antennae


Grade: 7-12


Key Concepts: 


• Seasonal change in our climate can be seen in subtle ways.


• Some annual climate changes are indicated by changes in physiology and behavior of animals.


• We can observe and predict changes in our natural world and monitor its health by noticing these indicators.


Skills:


• Make observations and record data


• Make predictions


• Determine consequences of seasonal events


Materials:


• Phenology Charts (teacher page)


• Student journals/notebooks 


• Rain and snow gauge


• Weather data website


• Optional: Anemometer (to measure wind speed, if not available wind speed can be estimated)


• Compass (to measure wind direc�tion)


• Thermometer (if possible, a max/min type)


• Daily Weather Observations Data Sheet (student handout sheet)








Grade: 7-12


Key Concepts: 


• Rearing monarchs requires daily care and effort.


• Monarchs require fresh milkweed and a clean environment at all times.


Skills:                                                             


• Rearing technique for monarch but�terflies


Materials:


• Monarch eggs or larvae in appropri�ate containers for students to use in rearing milkweed plants or cuttings for demonstration


• Background information on milk�weed 











Grade: 7-12


Key Concepts: 


• Organisms throughout the world are in competition for resources.


• Humans through the world use natural resources to survive.


• Human behaviors affect resources that many organisms rely on. 


• Humans rely on an economy, an exchange of goods and services, in order to survive.


Skills:


• Identify stakeholders in a commu�nity


• Describe a variety of perspectives


• Brainstorm solutions


Materials:


• Dilemma cards (student pages) cut apart and mounted on tagboard or construction paper. For the first ac�tivity, you will need one complete set for each group of 4-6 students. For the second, each student will need one dilemma card.


• For the second activity, one Monarch Dilemma Student Page per student (student handout)








Grade: 7-12


Key Concepts: 


• Survival is usually low in organ�isms that produce large numbers of offspring and high in those that produce fewer offspring.


• If all monarchs survive, the world would soon be overrun by monarchs because of the large number of off�spring they produce.


Skills:


• Reasoning


• Math (multiplication of large num�bers)


Materials:


• Paper and pencil


• Calculator, if desired








0.45 mg x lb


500 mg x 130 lb


x = (130 lb) (0.45 mg) = 0.117 lb 


500 mg








Start with one female


1st generation: 350 daughters


2nd generation: 350 x 350 = 122,500 granddaughters


3rd generation: 122,500 x 350 = 42,875,000 great granddaughters


4th generation: 42,875,000 x 700 = 30,012,500,000 great-great grandchildren 


(In the 4th generation we multiplied by 700 since the question was how many great-great grandchildren she had in all not just how many great-great granddaughters!)








Grade: 7-12


Key Concepts: 


• Butterflies and moths share some similarities that place them together in the insect order Lepidoptera.


• Butterflies and moths have some differences.


• Butterflies and moths have evolved differently as they have adapted to different aspects of their environ�ments over time.


Skills:


• Compare and contrast


• Read or listen for understanding


Materials:


• A variety of images of butterflies and moths (books, web, magazines)


• Characteristics of Butterflies and Moths sheet


• Glue


• Scissors


• Field guide to butterflies and moths
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