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About this Notebook 
Dear Friends of Cicadas, 

In the spring of 2021, the Washington, DC metro area will experience a rare and 
amazing natural phenomenon -- the emergence of Brood X (Ten) periodical cicadas. We 
have designed this notebook as a teaching tool to help you investigate many fascinating 
aspects of this phenomenon. 

We are scientists who conduct research on Brood X, and we have been waiting 17 years 
to see our cicada friends again. Being an insect scientist, or entomologist, is so much fun 
because you get to ask questions and then go outside to look for answers. We have more 
questions than answers about these amazing insects!  

We are very lucky to live where we do and to be able to witness this entomological treat 
every 17 years. Brood X is one of the largest periodical cicada broods in the world, both 
in terms of its geographical area and the numbers of cicadas involved. Many people 
become scared during the emergences of Brood X because they do not understand the 
fascinating story of these gentle and harmless insects. 

This notebook will help you to become a knowledgeable and curious scientist. As a friend 
to cicadas, you can help us replace fear with fascination as we explore this amazing 
wonder of nature.  

Sincerely, 

Ms. Diane Lill, GreenKids Director, Audubon Naturalist Society 
Dr. Martha Weiss, Professor of Biology, Georgetown University 
Dr. John Lill, Professor of Biology, George Washington University 
Dr. Zoe Getman-Pickering, Postdoctoral Scientist, George Washington University 

Illustrations by Zoe Getman-Pickering 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What is a Cicada?   🔙 to divider

Click on the links above to watch these short 
videos about periodical cicadas.  
 
What are some questions you have about cicadas? 
Write your questions here: 
 
 
 
 
 
 

https://vimeo.com/66688653
https://www.youtube.com/watch?v=tjLiWy2nT7U&feature=youtu.be


Cicada Life Cycle  🔙 to divider

Cicada songs lead to 
mating and egg-laying 
in the tree branches. 

After 6 weeks, tiny 
nymphs drop from the 
branches and burrow 
into the soil to begin 
feeding on tree roots.  

A soft white adult 
emerges from its 
nymphal shell 
(exoskeleton); it 
soon expands its 
wings, darkening 
and hardening 
overnight.   

Nymphs live underground, 
alone, feeding on sap from 
tree roots for 17 years, and 
molting 4 times. 



Exoskeletons  🔙 to divider

 Label the parts of the exoskeleton: 

Empty exoskeletons 
are fun to collect! 

When a nymph molts, it leaves behind its 
empty exoskeleton. Sometimes the 
exoskeletons are attached to the side of a 
tree or a leaf, and they look like a living 
insect; however, they will have a crack 
down the back where the adult came out, 
and they will not contain a living cicada. 
If you look closely at an exoskeleton, you 
can see the outlines of what will become 
the adult’s wings, long skinny mouthparts, 
large eyes, and six legs. Can you see that 
its front legs are bigger than than others, 
to help the nymph to dig in the soil? 

{

Word Bank 
Abdomen 
Antenna 
Foreleg 
Head 

Thorax 



Signs of Cicadas   🔙 to divider

Data Challenge: 
Estimate the density 
of periodical cicadas 
that emerged from 
beneath this tree. 
Density is measured 
as holes per square 
foot (indicated by 
the white square) 

__________holes/ft2 

Besides exoskeletons, scientists look for a variety of other clues that 
indicate cicadas are present in an area, including: 
❏ Emergence holes in the soil dug by the nymphs (above) 
❏ Small clusters of dead leaves in trees (called ‘flagging’) in the

summer after emergence; these indicate where the female
cicadas have made their egg nests (bottom right) 

❏ Egg nest scars on the smaller branches of trees and shrubs that
healed from the wounds of egg nests (bottom left) 

Photo credit: M. Raupp 



Cicada Data 🔙 to divider

Record your observations about the 2021 Brood X Emergence here. 
Your observations may include things like cicada holes in the ground, 
exoskeletons, nymphs, adult cicadas, choruses, flagging, etc.  An 
example is provided below in blue. 

OBSERVATION DATE TIME OF DAY LOCATION

I found 7 cicada 
exoskeletons on 
the maple tree 
in my backyard!

May 14, 2021 10:30 a.m. Congress Heights, 
SE, Washington, 
DC

Optional: Using the Cicada Safari 
Smartphone App is a great way to 
contribute to community science! 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Fill in the Cicada Timeline  🔙 to divider

YEAR  HISTORICAL FACT 

2021  Fill in current fact: 

2004  NASA’s Spirit Rover lands on Mars 

The first time a criminal is convicted using DNA evidence 

1970  The first Earth Day is celebrated in the United States 

1953  Edmund Hillary & Tenzing Norgay are first people to climb to top of Mt. Everest 

Alan Turing invents the concept that eventually becomes the modern computer 

1919  The world is dealing with a deadly influenza pandemic  

1902  The average life expectancy in U.S. is 50 years for men and 53 years for women 

The Statue of Liberty arrives in New York Harbor from France 

1868  Louisa May Alcott publishes Little Women 

The first solar eclipse to be photographed  

1834  Charles Darwin sails the world on the HMS Beagle 

1817  Baltimore is first American city to have streets lit by gas lamps 

Washington, DC becomes the U.S. Capital  

1783  The Revolutionary War officially ends with the Treaty of Paris  

INSTRUCTIONS: The following timeline shows years of Brood X emergence going back 238 
years (but fossils show us that the species has been around for millions of years!). Fill in 
the blanks with the missing years, and add a historical fact for the year 2021:



Cicada Calculations  🔙 to divider

How old will you be the next time that 
Brood X emerges? 

How many emergences of Brood X have 
there been since the Revolutionary War 
ended in 1783? 

In one typical cicada emergence year, 
scientists noted that about 15% of the adult 
cicadas were eaten by birds. Estimate how 
many cicadas are likely to survive bird 
predation in a county where 10,000,000 
cicadas emerge.  

How old were the cicadas that will emerge 
in 2021 when you were born? (Hint: They 
hatched in 2004.) 

If 150 cicadas emerge in a square yard, 
estimate how many cicadas could emerge 
from a patch the size of a football field 
(about 100 x 50 yds). 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Banneker’s Journal  🔙 to divider

“The first great Locust year that I can remember was 1749. I was then about 
Seventeen years of age when thousands of them came and was creeping up the trees 
and bushes. I then imagined that they came to eat and destroy the fruit of the Earth, 
and would occasion a famine in the land. I therefore began to kill and destroy them, 
but soon saw that my labor was in vain, therefore gave over my pretension. Again in 
the year 1766, which is Seventeen years after the first appearance, they made a 
Second, and appeared to me to be full as numerous as the first. I then, being about 
thirty-four years of age, had more sense than to endeavor to destroy them, knowing 
they were not so pernicious to the fruit of the Earth as I did imagine they would be. 
Again in the year 1783 which was Seventeen years since their second appearance to 
me, they made their third; and they may be expected again the year 1800, which is 
Seventeen years since their third  appearance to me.”  

SOURCE: https://core.ac.uk/download/pdf/148359244.pdf  

How did Benjamin Banneker’s views about the periodical cicadas 
change over time? 

Benjamin Banneker was a self-taught mathematician, 
farmer, and astronomer who grew up in Maryland in 
the 1700’s. He is well known for his correspondence 
with political leaders such as Thomas Jefferson on 
racial equality and ending slavery. He was also a great 
observer of nature and he wrote the following 
reflection on the Brood X periodical cicadas of 
Maryland in one of his journals. 

https://core.ac.uk/download/pdf/148359244.pdf
https://www.ducksters.com/biography/scientists/benjaminbanneker.php


Cicadas in the News  🔙 to divider

Read All About It! 
 

Here are some headlines from previous Brood X emergence years: 

The “Locusts” Are Coming, Washington Post 
Cicadas by the Billions Bug Residents of the East, LA Times 
Cicadas Swarm DC Area, GW Hatchet 
Trillions of Cicadas to Plague U.S., BBC News 

Below, list some of the headlines you can find about this year’s 
emergence: 

Think about how these headlines make you feel about cicadas. 
Write your own news headline for Spring 2021 that will make 
people curious to learn about cicadas instead of being scared:

https://www.washingtonpost.com/archive/lifestyle/1987/05/01/the-locusts-are-coming/922542f6-c79d-4daf-9d37-e750c0830ae7/
https://www.latimes.com/archives/la-xpm-1987-05-30-mn-3597-story.html
https://www.gwhatchet.com/2004/06/07/cicadas-swarm-d-c-area/
http://news.bbc.co.uk/2/hi/americas/3707599.stm


Cicadas Memories  🔙 to divider

Interview someone who remembers a past cicada emergence and 
write a paragraph describing their memories, OR 
Write a letter to future generations describing your own memories 
of the 2021 emergence. Use the space below for your reflections: 
------------------------------------------------------------------------  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Cicada Songs  🔙 to divider

Listen to the sounds of a male mating call and an entire chorus of 
the most common cicada species (M. septendecim) that will be 
emerging as part of Brood X this spring by visiting the 
Cicadamania.com site. 
 
Describe or draw what the mating call sounds like to you: 
 
 
 
 
 
 
 
 
 
Can you imitate the cicada songs? Make up a dance?  

https://www.cicadamania.com/cicadas/magicicada-septendecim-linnaeus-1758-aka-linnaeuss-17-year-cicada/
https://www.cicadamania.com/cicadas/cicada-songs-audio-sounds-noise/
http://www.youtube.com/watch?v=4IIzRiPZ9OE


Cicada Songs  🔙 to divider

Most of the cicadas you hear are males calling as loudly as they can 
to find a mate. Male cicadas have special structures on their sides 
called tymbals that they can move rapidly back and forth to create 
noise. The inside of their abdomen is mostly hollow, so it amplifies 
the sound even more. Males call loudly to try to attract females. 
Cicadas make one of the loudest calls of any insect! Click on the 
video below to see a tymbal in action: 

 

TRY THIS: 
To see how the tymbals work, find an empty plastic water bottle 
(without a top) and squash it in and out in the middle. It will make a 
loud noise as the plastic bends back and forth, over an empty 
chamber -- much like the cicada’s rigid tymbal membrane, next to its 
hollow abdomen. What happens if you fill the bottle with water or 
sand? Will it still make a loud noise when you squash it? If the 
cicada’s abdomen wasn’t mostly hollow, the insect wouldn’t be able 
to make so much noise! 

https://www.cicadamania.com/cicadas/how-do-cicadas-make-sounds-noise/
https://www.youtube.com/watch?v=PJTVMUcOfxo
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Test your knowledge!  🔙 to divider

Cicadas are a type of ______. A cicada has ____legs and three body 
parts: a head, a thorax, and an _______. Cicadas are not _______. 
Cicadas are found in wooded areas throughout the world, but 
___________cicadas are only found in the eastern United States. 
The largest of these broods is known as _______. Periodical cicadas 
spend most of their life ___________.They have special 
___________that allow them to suck plant sap from tree roots. 
Because they feed only on plants, they are __________. There is an 
__________of Brood X cicadas in the spring every 
__________years. By emerging in such large numbers all at once, 
periodical cicadas make sure that many will escape the 
__________that like to eat them. About a week after emerging, 
_____cicadas will produce a _____ buzzing song to attract and 
impress female cicadas. Many males singing together is called a 
______. If a female cicada hears the song of a male that she likes, 
she will make a _________noise in response to signal her interest. 
Once a male and female cicada have mated, the female flies off and 
lays _________of eggs in the twigs of a _____to start the next 
generation.  Different species of cicadas have different courtship 
______that are recognized only by females of the same species. 
There are ______species of cicadas that can be found in Brood X. 

WORD BANK 

abdomen herbivores male six 
Brood X hundreds mouthparts songs 
chorus insect periodical three 
clicking locusts predators tree  
Emergence loud seventeen underground 



Haiku Contest  🔙 to divider

Haiku is a Japanese form of poetry. Each poem consists of three lines 
that do not rhyme. The first line has 5 syllables, the second line has 7 
syllables, and the third line has 5 syllables. Traditionally, writers of 
Haiku have focused on expressing an emotional connection to nature. 
The Haiku Foundation has a wonderful website with teaching tools for 
different grade levels that can help you learn more about this art form. 
 

Either as a class or individually, we welcome you to compose Haiku 
poetry as a reflection on your experience with Brood X periodical 
cicadas and submit your poetry to our contest. 

Underneath my feet 
Feeding, growing, and waiting 

Since I learned to walk

Snug in Silver Spring  
Seventeen-year Cicadas 

Sing Sarah to sleep

My Haiku Poem: 

Click HERE to submit your poem to the 2021 
Cicada Haiku Contest by May 28. 

Winners will be notified on June 10.

https://thehaikufoundation.org/learn/the-haiku-foundation-education-wall/
https://docs.google.com/forms/d/e/1FAIpQLSd3KOGCwW44hin6QMDSS8CbIZRlMKoARhJkBRBZX_F24ADmLQ/viewform?usp=sf_link
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Questions & Answers  🔙 to divider

Can I keep them as pets?  
It’s best not to capture cicadas or keep them as pets. They 
have been waiting for 17 years to reach this stage of their 
lives, and they should be allowed to fulfill their mission of 
reproducing the next generation that will make an appearance 
in 2038. Instead of keeping them in a jar, why not find a spot 
with lots of cicadas outside where you can watch them in 
nature? You will get a much better understanding of how they 
act that way. It is okay to collect the shed exoskeletons, 
though!

What should I do if I notice an adult or 
kid is scared of cicadas?
 You can help your family and friends 
understand that cicadas can’t hurt 
them, and they are actually super cool. 
Share some of the interesting facts you 
have learned to help others get to know 
cicadas better. And be patient!
Sometimes adults need more help than 
kids to open their minds and hearts to 
insects.



Questions & Answers  🔙 to divider

How do cicadas tell time? 
We don’t know! Each spring, there are 
chemical changes in the sap that flows from 
the roots up to the leaves; while cicadas can 
use those changes to detect that another 
year has passed, we have no idea how they 
keep track of time.  

Will the cicadas hurt the trees? 
Large trees are not harmed by cicadas, 
though some leaves will die back. Small 
trees and shrubs can be damaged from the 
egg nests made by the female cicadas. 
Netting can be used to protect small trees. 

What happens to all the cicadas after they die? 
  Many dead cicadas will be eaten by scavenging 
animals like raccoons, rodents, ants, and beetles. 
Those that aren’t eaten will decompose into the soil 
where they will provide lots of nutrients to support 
growing plants. And so the cycle of life continues. 



Glossary  🔙 to divider

Abdomen - The rear-most body region of an insect. 
Antennae - Long feelers on an insect’s head that they use to smell and taste things. 
Cicada - A type of insect that spends most of its life as a nymph underground feeding on 
the sap of tree roots.   
Chorus - A group of many male cicadas singing together.  
Emergence - The process of cicadas coming up from underground. 
Exoskeleton - A rigid external covering of an insect’s body that provides both support 
and protection. 
Herbivore - An animal that gets its energy from eating plant or plant parts. 
Metamorphosis - The process by which an insect changes from a young immature form to 
a different adult form. 
Molting - The process by which juvenile insects grow, requiring them to shed their 
hardened exoskeleton and grow a larger one.   
Nymph - The term for some immature insects that do not have a pupal stage.  
Life Cycle - The series of important events that occurs in the life of a living organism, 
including when and where they are born, develop to adulthood, reproduce and die.  
Predator - An animal that get its energy by killing and eating other animals. 
Predator satiation - An anti-predator strategy in which prey, like cicadas, briefly occur at 
very high densities, reducing the likelihood that any one individual will be eaten and 
ensuring that many survive to reproduce. 
Prey - An animal that is hunted and eaten by other animals.  
Ovipositor - A tube-like body part through which female insects lay eggs.  
Thorax - The middle region of an insect’s body where legs and wings attach to the body. 
Tymbal - A flexible sound-producing organ found on the abdomen of male cicadas. Males 
‘sing’ by flexing these rigid ribbed membranes back and forth several hundred times per 
second. 



🔙 to dividerFor More Info: 

Return of the Cicadas (PBS Documentary) 

Cicada Mania: Cicada Insect News, Facts, Life Cycle, Photos & 
Sounds 

The 2021 Periodical Cicada Emergence (Brood X) 

Thank you for being a friend to cicadas! 

Help scientists map cicadas with the Cicada Safari app.  
Our website: www.FriendtoCicadas.org

https://www.pbs.org/video/wfyi-local-productions-return-cicadas/
https://www.cicadamania.com/
https://www.cicadamania.com/
https://cicadas.uconn.edu/
http://www.friendtocicadas.org
https://cicadasafari.org/

	Text2: 
	Text3: 
	Text4: 
	Text5: 
	Text6: 
	Text7: 
	Text8: 
	Text9: 
	Text10: 
	Text11: 
	Text12: 
	Text13: 
	Text14: 
	Text15: 
	Text16: 
	Text17: 
	Text18: 
	Text19: 
	Text20: 
	Text21: 
	Text22: 
	Text23: 
	Text24: 
	Text25: 
	Text26: 
	Text27: 
	Text28: 
	Text29: 
	Text30: 
	Text31: 
	Text32: 
	Text33: 
	Text34: 
	Text35: 
	Text36: 
	Text37: 
	Text38: 
	Text39: 
	Text40: 
	Text41: 
	Text42: 
	Text43: 
	Text44: 
	Text45: 
	Text46: 
	Text47: 
	Text48: 
	Text49: 
	Text50: 
	Text51: 
	Text52: 
	Text53: 
	Text54: 
	Text55: 
	Text56: 
	Text57: 
	Check Box58: Off
	Check Box59: Off
	Check Box60: Off
	Text61: 
	Text1: 
	Text58: 
	Text59: 
	Text60: 
	Text62: 
	Text63: 


