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Charlie  and her dog Fitzroy are best friends. But it wasn't 
always that way. Long ago when they first met, they had to 
get used to each other. Fitzroy liked to lick Charlie's face. 
Fitzroy's  tongue was rough, and it was so full of slobber it 
felt like having to take a bath. 

 



 



 
 
 
 
And Fitzroy had to be walked every day, even when it rained. 
Fitzroy wished Charlie would walk a little faster. Fitzroy 
always ran ahead until he got distracted by something on the 
ground that smelled interesting. That gave Charlie time to 
catch up. 

Their walk always starts at the back gate in the garden. They 
follow a path through the woods down to the river. Or they 
take the long way that goes past the Bird Man's house. 

 



 
 



 
The Bird Man isn't his real name. Kids just call him that 
because he wears a long black coat that makes him look 
like a huge, scary bird. But Charlie's parents say the Bird 
Man isn't scary at all. In fact, he's quite nice. He is good 
friends with Charlie's parents, and long ago he gave 
their family a puppy. “He's a beagle and I call him 
Captain Fitzroy,” the Bird Man said. “But it’s all right 
with me if you change his name.” 

Puppies don't need two names, so now it's just Fitzroy. 
And if you're in a real hurry you can call him Fitz. 	  



 



 
 
 

Everyone says Charlie and Fitzroy make a great team. 
Put them together and they're really good at finding 
things. Whenever somebody loses something, they 
know who to call. 

Charlie takes care of finding things with her eyes, which 
are much better than Fitzroy's. She can see millions of 
colors. In summer, every blade of grass seems to have a 
color all its own.   

 
 

	  
 



 
 



 
 

Fitzroy’s eyes aren’t that sharp, but his nose is 
FANTASTIC. It can smell about one zillion smells, maybe 
even a zillion and 1 or 2. If something smells, Fitzroy's 
nose can find it. Once Charlie lost a sock in the woods. 
Fitzroy ran straight into the trees and brought it back. 
It's good the sock wasn't made of plastic, because 
Fitzroy can't smell plastic! 

Charlie wonders what the world looks like to a dog's 
nose. This is how she imagines it.	   

 



 



 
One day Fitzroy ran ahead to check something new he 
smelled by the river. Charlie found Fitzroy sniffing at 
some strange bugs she had never seen before. “Woof!” 
Fitzroy said, which meant, “Come look at these bugs!” 

If you find a new kind of bug you can name them after 
the discoverer. Since Fitzroy's nose found them, Charlie 
thought about calling them Fitzroy's-Nosebugs. But it 
was an awfully long name. “Fitz-bugs” was a lot shorter. 
If you had to say it 100 times every day, a shorter name 
would save a lot of time, practically the whole day. It 
was also good in an emergency. If a bug fell in the 
water, you could say, “Fitz, fetch that Fitz-bug before 
the fish feed on him!” 



 



 

When Fitzroy finds something new, he always tastes it. 
Friends do everything together, so Charlie tastes it, too. A 
Fitz-bug might be delicious. Imagine if the person who found 
the first cheeseburger had just left it lying there, without 
tasting it!  

If Fitz-bugs tasted really good, Charlie and Fitzroy could set 
up a stand by the road and sell Fitz-bugs to cars passing by. 
Then they could open a chain of restaurants called "Charlie 
and Fitzroy's Tasty Fitz-bugs!" 

But when they put a Fitz-bug in their mouths, it tasted 
awful! "Yuck!" Charlie spit hers out. "Woof," said Fitzroy, and 
you can probably guess what that means.	  



 



From that day on Charlie and Fitzroy began stopping by the 
river all the time to watch the Fitz-bugs. Sometimes they 
even took extra walks. It didn't take them long to learn that 
that Fitz-bugs do the same things every day. First Mr. and 
Mrs. Fitz-bug have breakfast. Fitz-bugs eat only one thing: 
littler, itty bitty bugs that live in the grass and rocks. For 
breakfast they dip the Itty-bitty bugs in jelly or Nutella. 

After breakfast every mother Fitz-bug lays her eggs. She lays 
lots and lots of eggs, at least 10 of them, maybe even 20, or 1 
million. At noon the eggs hatch and the babies pop out, and 
now she makes them all lunch. Guess what they have for 
lunch? Itty-bitty bugs! But now with ketchup, or 
mayonnaise. 



 



In the afternoon all the Fitz-bug families pack up their new 
babies and take them to the park, where they meet all the 
other Fitz-bug families. They show each other pictures of all 
their new babies on their cell phones. This takes a loooooong 
time. Then they all have a big picnic together. They open their 
picnic hampers and guess what they have inside? Itty-bitty 
bug sandwiches, and bug juice. 

For dinner sometimes they go out to Bob’s Bitty Bug Burger 
Barn. They all order the same thing. “I'd like an Itty-bitty Bug 
Burger,” they say. “Would you like some crispy Itty-bitty bug-
leg French fries to go with that?” the Fitz-bug at the 
restaurant asks. And you can also order Bitty Bug Brulée for 
dessert. 

 





 
 

That's a lot of eating in a single day! It makes Fitz-bugs grow 
really fast, so by the end of the day the babies are all grown 
up. They go to school, but only for about two minutes, 
because Fitz-bug schools teach only two things. In one class 
you learn what you can eat (itty bitty bugs). In the other class 
you learn what not to eat (everything else).  

By the evening most Fitz-bugs have gotten married and 
found an apartment of their own. And by the next morning 
the girl Fitz-bugs are already mothers and begin laying their 
own eggs.  

 





 
 

Fitz-bugs all look alike until you look really close. That's when 
you see each one is a little different from all the others.  

All Fitz-bugs have red eyes that stick out of their heads. But 
their bodies are different colors. There are grey Fitz-bugs and 
green ones. Brown and blue. Long Fitz-bugs and short ones. 
Fat ones and skinny ones. Hairy ones and others that are 
practically bald all over their bodies. Some bugs are fast and 
others slow.  

One Fitz-bug looked EXACTLY like an old dead cigaret! 
Charlie gave it a little push. Oops! It really was an old dead 
cigaret! 



 
 



 

Some Fitz-bugs are so curly they roll themselves into balls 
and bounce around. Other bugs play soccer matches with the 
curled-up bug-balls. They have a World Cup for Fitz-bug balls. 

Along the sides of a Fitz-bug are little knobs they can use as 
feet.  Some of the knobs are sticky and let Fitz-bugs climb up 
a rock, or up your arm. Other Fitz-bugs have hard knobs and 
if they wiggle just a little, the knobs scratch at the dirt. If they 
wiggle a lot, they make a hole in the ground. 

A friend comes by and says, "That's an awfully nice hole," in 
Fitz-bug language. "Come in," says the one that lives in the 
hole. "Do you like board games? Do you have the new X-
box?"  



 



 

Some Fitz-bugs are so green that in the grass they are almost 
invisible. They lie there very quietly until another Fitz-bug 
comes by. Then they jump out and scare the living daylights 
out of it. 

Others Fitz-bugs like the water and spend the whole day at 
the public pool by the edge of the river. Really fat bugs go in 
the water and can float there all day long. Skinny Fitz-bugs 
with long hair get soaked and they sink. Then a Fitz-bug 
lifeguard has to jump in and pull them out. 

You can spend all day watching all the crazy things they do!  

 
 

 
 



 



 

 

One day when Charlie and Fitzroy came by on their walk they 
saw some big black birds flapping around by the river. They 
were eating the Fitz-bugs! To birds the Fitz-bugs tasted as 
great as cheeseburgers! 

"Hey!" Charlie yelled. "Woof! Woof!" Fitzroy barked, which 
meant, “Stop eating those Fitz-bugs! You go away!” Charlie 
and Fitzroy chased the birds away – but it was too late. There 
were bird tracks everywhere. The Fitz-bugs had all been eaten 
up! 

 
 
 

 
 
 



 



 
 

Then something moved in one of the tracks. Charlie looked 
closely and Fitzroy sniffed the ground. A few Fitz-bugs had 
escaped from the birds. Mostly they were the ones that were 
hard to see: the grey Fitz-bugs on the rocks, or the green ones 
hiding in the grass. Some really skinny fast bugs had run into 
the cracks between the stones. The birds didn't see the brown 
ones hiding in their holes in the dirt. And the birds did not like 
water, so they hadn't chased any of the bugs floating on the 
river. 

 
 



 



 
 
But the birds hadn't left. Charlie could still see them hiding 
up in the trees. They were waiting for Charlie and Fitzroy 
to go away.  

"We have to stay here and protect the Fitz-bugs!" Charlie 
said. "Woof!" Fitzroy said, which meant, "I'll take the first 
watch!"  

They planned to guard the Fitz-bugs all night. But as night 
came it got dark, and Charlie's mother came down to call 
them home. "I don't think they'll eat the bugs in the 
night," her mother said. "Birds have to sleep, too." 

 
 



 



Early the next day Charlie and Fitzroy ran back to the 
river. There were still some Fitz-bugs left. A few were 
laying eggs in cracks in the rocks and the grass and holes 
and the other places where the birds couldn't see them or 
get to them. But the moment one moved out into the 
open, whoosh! A bird would swoop down and grab a Fitz-
bug cheeseburger.  

After a few days Charlie saw that most of the Fitz-bugs on 
the rocks were grey, and they had mostly grey babies. The 
skinny bugs in the cracks had mostly skinny babies, and the 
babies of the climbing bugs could usually climb, too. But if 
one moved out of place, where its color didn't match, the 
birds swooped down and ate it. They got most of the fat 
ones on the ground, and the grey ones that couldn't climb. 
The Fitz-bugs didn't want to be cheeseburgers, so they 
stayed hidden. No more big picnics! 	  



 



 
 

Days and days went by. Each day more of the babies of 
grey bugs were grey, and the green bugs had almost all 
green babies, and it was the same for the other colors. But 
each Fitz-bug was a little different.  

Something else changed, too. Before, on the rocks, there 
were grey Fitz-bugs, and skinny Fitz-bugs that could hide 
in the cracks, and climbing bugs. Suddenly there were 
some bugs that were all three: grey, and skinny, and good 
at climbing. And every day there were a few more that 
were that way. 

"If only Fitz-bugs could fly!" Charlie said. "They could get 
away!" But none of the Fitz-bugs had wings. 	  

 
 



 



 
 
One day from far down the path they saw a really HUGE 
bird by the river. They ran fast to save the bugs – but it 
was only the Bird Man. What was he doing there? He was 
looking at Fitz-bugs.  

Charlie remembered that the first time they had met, the 
Bird Man had told her they had the same name. "That 
means we'll be good friends someday, for sure," he said. 
"You can call me Charles, so we don't get confused." 

 



 



 
Every day, Charles said, he had watched Charlie and 
Fitzroy spend hours and hours down by the river. "I had to 
come see what was so interesting. And I found a lot of 
very strange bugs I had never seen before." 

Charlie told him how Fitzroy's nose had found the bugs. 
"So we call them Fitz-bugs," she said.  

"I think that's a fine name," Charles said. "Do you like other 
animals, too? Come over to the house and I'll show you 
my collection of animals. And if we look hard, we'll 
probably find some cookies somewhere."  

 



 



 
They passed by Charlie's house to tell her mom where they 
would be, then took the path toward Charles' house. Charlie 
and her family had visited several times, but she hadn't known 
he collected animals. 

They walked down the path toward the Bird Man's house – 
Charles' house. Charlie told him about the bugs and the birds. 
There used to be a lot more, she said, but now the Fitz-bugs 
had to hide all the time. She told him how every day when 
new baby Fitz-bugs were born, they looked a little different 
than before. And of course the babies they had also looked a 
little different, too. Each one was still unique, but unique in 
different ways. 

 



 



"A long time ago I found some birds that had changed like 
that, too," Charles said. "But there weren't any bigger birds 
eating them." 

"Maybe something else was eating them," Charlie said. 
"Tigers, or snakes." 

"Maybe so," Charles said. "But then I saw they had 
different beaks. Some beaks were long enough to reach in 
and pull bugs out of cracks. Other beaks could peck on 
trees, which made the bugs come out. Without those 
beaks, the birds couldn't get food – which is just as bad as 
getting eaten up. So their beaks changed.” He smiled. “But 
I had to sail around the whole world for five whole years 
before I thought of that! You were a lot faster than that!" 

 

 



 
 



 

"My mom won't even let me spend the night by the river," 
Charlie said sadly. "She'd never let me sail around the 
world."  

“It's good to practice before you go sailing off around the 
world," Charles said. "I have a little boat here on the river. 
We can practice together. If we don't fall in, and the 
sharks don't get us, maybe she'll let you go out on the 
ocean someday."   

"There aren't any sharks in the river!" Charlie said. 

"Hah! I almost had you," Charles laughed. 
	  



 



  
Charles' house was full of very strange animals and plants. 
There were lots of them, even more than in the zoo. Most 
were stuffed but some were still alive. The friends walked 
through room after room, until Charlie's legs were so tired 
she thought they might fall off. Right then Charles called, 
"Time for the cookies!" He brought out a whole tray of 
cookies. 
They were very good cookies. The green ones were 
especially delicious. Fitzroy liked the brown ones best. 
Soon the only cookies left were red, or yellow.  
“If the rest of those cookies had babies, they’d be mostly 
red or yellow,” Charlie said. 



	  



 
 

“Until my wife comes home,” Charles said. “She likes the 
yellow cookies. So when you come back next time, you’ll 
find only red Fitz-bugs!” 

“You mean cookies!” Charlie laughed. 

Charles laughed, too. “You’re a very clever girl. I think 
maybe you can help me. Sometimes I need help from 
someone who has a really good imagination. Do you know 
anybody like that?"  

 
  



 



"My mom says I have too much imagination," Charlie said. 

"How could you have too much of that?" Charles said. 
"Sometimes you have to imagine something hard. Like 
now, I'm trying to imagine what will happen to your Fitz-
bugs. They have all those babies. Every day the birds eat 
some, but they don't get them all. That leaves different 
Fitz-bugs who will be parents, so each time the babies are 
a little different. And if the groups split up and live in 
different places, after a long, long time they become really 
different, like cats and dogs. They can't have babies 
together anymore. Then we call them different species." 

Charles ate another cookie. "Now comes the really hard 
part. What do you think Fitz-bugs will look like in a million 
years?"	  

	  



 



 

It certainly was a hard question. Charlie squeezed her eyes 
shut and tried to imagine a million years. "Well, all the 
Fitz-bugs the birds can see will be gone," she said. “Like the 
cookies we ate.” 

"I wonder if there are other birds with better eyes," Charles 
said. "If they come along... or if cats start eating the Fitz-
bugs...?" 

"Or tigers," Charlie said. She hadn't seen any tigers in the 
woods, but there were lots of places she hadn't looked. 
And you never knew when one might swim over from 
Africa, for a vacation. In 1 million years the country might 
be full of tourist tigers. 

 
 



 



 

"A long time ago the only animals on Earth were a lot like 
Fitz-bugs," Charles said. "Then after millions and millions 
of years, there were all kinds of animals. And people." 

Charlie thought about the Fitz-bugs. After just a few 
weeks, there were some really good climbers, and diggers, 
and swimmers. If they kept changing day after day... 
"Maybe someday the worms would grow arms and legs!" 
she said. And then she had a really exciting idea: "You 
think someday, after a long long time, they might become 
like people?" 

"That's what I imagined one time," Charles said. "It's called 
evolution and wrote a whole book about it." 

 
 



 
 



 

"That's evolution??" Charlie said. "My dad talks about it 
sometimes. He says there's a big fuss about it. Why would 
anybody fuss about that?" 

"Some people have trouble imagining things in new ways," 
Charles said.  

"Or they haven't seen the Fitz-bugs," Charlie said. "You 
should write a book about Fitz-bugs." 

Charles smiled. "Maybe you should," he said 

Well that was something to think about! How did you 
write a book? You'd need lots and lots of paper, that's for 
sure.  



 



They ate more of the very good cookies and talked about 
other things they could imagine. Fitzroy got bored and 
rubbed against Charlie's leg. She saw it was already almost 
dark outside. The whole day had gone by! "Oh, we have to 
go now," she said.  
 
"Come back tomorrow if you want," Charles said. "Come 
whenever you like. It's been a long time since I had 
someone around to imagine things with. I knew another 
smart little girl once, but that was a long time ago."  
 
"Was her name Charlie, too?" Charlie asked.  
 
 

 



 



 

"Oh no, then we'd REALLY be confused," Charles smiled. 
"Her name was Emma. See that picture on the wall? That's 
Emma." His smile was a little sad. 

Charlie looked at the picture as she got up to leave. She 
said, "Thanks for the cookies. They were very good." 

"Then you'll have to take some with you," Charles said. He 
put some of the green cookies into a bag and gave it to 
her.  

"Woof" said Fitzroy, so Charles made another bag with 
brown cookies just for Fitzroy. As Charlie and Fitzroy 
headed for home, he stood in the door and waved. 

 
 



 



 
That night, Charlie had a dream in which she traveled back 
a million years in time. She walked down to the river, 
where she found the Fitz-bugs. They hadn't started 
crawling around yet, but were growing out of the ground 
like grass. Then millions of years flew by until she was 
seeing the far, far future. The Fitz-bugs were now living in 
fancy houses by the river, where the birds couldn't get to 
them. After a while the birds got so hungry they finally 
flew away. But you never knew when they might come 
back. If they did, the Fitz-bugs of the future would be 
ready. They would all have Fitz-bug cell phones. Anyone 
who saw a bird could warn his friends by SMS, or on Fitz-
BugFacebook. 
 

 



 
 



Charlie's window was open and outside the bugs were 
singing. In her dreams it sounded like Fitz-bugs chatting in 
Fitz-bug language. In her next dream she was sailing 
across the ocean with Charles and Fitzroy in a big boat 
that looked just like Charles' house. Everywhere they 
went, Charles and Charlie and Fitzroy collected strange 
new animals for the house. Even a dream boat needs a 
Captain, and guess who it was in Charlie's dream? 
CAPTAIN FITZROY, of course!  

Fitzroy had a dream, too, but it was just the dream he 
always had, about chasing a cat. In this dream, for once, he 
finally caught it. Then he had no idea what to do with it. 

 
  



Charlie	  &	  Fitzroy	  and	  the	  Very	  Strange	  Bugs	  
a	  children's	  book	  on	  evolution	  

Notes	  for	  parents	  and	  teachers	  
	  

Evolution	  isn't	  something	  that	  happened	  only	  when	  the	  Earth	  was	  young,	  or	  during	  the	  
ancient	  eras	  that	  produced	  fossils.	  It's	  a	  constant	  process	  that	  is	  going	  on	  all	  around	  us,	  in	  
every	  species.	  This	  book	  was	  inspired	  by	  the	  idea	  that	  signs	  of	  evolution	  and	  evidence	  for	  
it	  can	  be	  found	  everywhere	  –	  even	  in	  our	  own	  back	  yards	  and	  neighborhoods.	  

The	  basic	  theory	  involves	  just	  three	  simple	  principles.	  Two	  of	  them	  are	  familiar	  to	  us	  all	  
because	  we	  encounter	  them	  all	  the	  time	  in	  our	  daily	  lives.	  We	  all	  know	  a	  bit	  about	  
heredity:	  that	  babies	  inherit	  features	  from	  their	  parents	  and	  resemble	  them.	  And	  we	  also	  
know	  that	  individuals	  exhibit	  variation	  by	  mixing	  those	  features	  in	  unique	  ways	  and	  
sometimes	  developing	  new	  ones.	  Some	  of	  these	  new	  traits	  can	  be	  inherited,	  and	  then	  they	  
become	  raw	  material	  on	  which	  evolution	  can	  operate.	  

The	  third	  principle,	  selection,	  is	  extremely	  logical	  but	  understanding	  it	  requires	  a	  stretch	  of	  
the	  imagination.	  That's	  because	  at	  our	  scale	  of	  life,	  in	  the	  species	  we	  usually	  encounter,	  it	  
normally	  takes	  tens	  or	  hundreds	  of	  thousands	  of	  years	  to	  have	  obvious	  effects.	  The	  
process	  can	  be	  accelerated	  artificially	  by	  breeding	  practices	  and	  genetic	  engineering,	  and	  
in	  cells	  and	  microscopic	  organisms	  it	  happens	  at	  scales	  of	  time	  we	  can	  observe.	  But	  natural	  
selection	  is	  something	  that	  happens	  to	  whole	  populations	  over	  thousands	  of	  generations,	  
in	  highly	  complex	  interactions	  that	  occur	  between	  individuals	  and	  everything	  in	  their	  



environments	  over	  their	  entire	  lifetimes.	  We	  catch	  glimpses	  of	  it	  but	  never	  really	  observe	  
its	  real	  evolutionary	  effects	  –	  to	  produce	  new	  species	  –	  outside	  the	  laboratory.	  	  

Selection	  was	  the	  biggest	  issue	  to	  resolve	  in	  writing	  Charlie	  &	  Fitzroy.	  To	  address	  it	  I	  
introduced	  an	  imaginary	  species	  called	  "Fitz-‐bugs",	  which	  produce	  a	  new	  generation	  every	  
day	  and	  are	  constantly	  under	  attack	  by	  predatory	  birds.	  Fitz-‐bugs	  have	  a	  lot	  of	  variation	  in	  
their	  features,	  offering	  plenty	  of	  raw	  material	  for	  selection.	  They	  come	  in	  different	  colors,	  
shapes,	  and	  sizes.	  They	  have	  "knobs"	  on	  their	  sides	  that	  can	  be	  sticky	  and	  help	  them	  climb	  
or	  are	  harder	  and	  can	  be	  used	  to	  dig	  little	  holes.	  This	  is	  a	  crucial	  point	  because	  evolution	  
only	  works	  on	  variation	  that	  already	  exists	  in	  a	  species,	  or	  that	  develops	  through	  chance	  
mutations.	  Once	  a	  helpful	  trait	  arises	  it	  might	  quickly	  spread	  through	  a	  population	  and	  
combine	  with	  other	  helpful	  traits	  to	  produce	  new	  types	  of	  individuals.	  	  

Charlie	  watches	  the	  bugs	  get	  split	  into	  three	  or	  four	  groups.	  They	  occupy	  different	  
environments	  –	  a	  rock	  wall,	  the	  grass,	  the	  open	  ground,	  and	  the	  edge	  of	  a	  river.	  Each	  offers	  
its	  own	  strategies	  for	  evading	  the	  birds.	  Because	  Fitz-‐bugs	  have	  so	  many	  offspring	  so	  
quickly,	  there's	  both	  a	  lot	  of	  variation	  and	  a	  lot	  of	  pressure	  as	  the	  birds	  quickly	  grab	  the	  
bugs	  that	  don't	  "fit".	  This	  process	  drives	  the	  four	  groups	  in	  different	  directions.	  	  

Ultimately	  this	  might	  produce	  four	  distinct	  species	  if	  several	  conditions	  were	  met:	  if	  the	  
groups	  remained	  isolated	  and	  didn't	  intermingle	  to	  reproduce;	  if	  the	  birds	  didn't	  suddenly	  
develop	  better	  eyesight	  or	  leave	  the	  area;	  if	  new	  predators	  didn't	  arrive,	  and	  if	  changes	  in	  
the	  weather	  didn't	  alter	  the	  color	  of	  the	  grass	  or	  make	  other	  changes	  that	  stripped	  the	  
bugs	  of	  their	  camouflage.	  To	  get	  real	  distinct	  species	  out	  of	  these	  groups	  would	  still	  take	  a	  
long	  time,	  usually	  under	  environmental	  conditions	  that	  don't	  change	  very	  much.	  This	  was	  



hard	  to	  weave	  into	  the	  book.	  It	  comes	  up	  when	  Charlie	  talks	  to	  Charles,	  a	  version	  of	  
Darwin	  who	  is	  somehow	  still	  around,	  and	  in	  Charlie's	  dream.	  	  

I	  had	  to	  stop	  there	  because	  I	  wanted	  to	  show	  how	  the	  pieces	  of	  evolution	  fit	  together	  in	  a	  
simple,	  understandable	  story	  line	  without	  making	  things	  much	  more	  complicated.	  But	  
speciation	  is	  so	  crucial	  to	  the	  theory	  that	  it	  needs	  to	  be	  added	  when	  using	  this	  book	  for	  
teaching,	  or	  to	  stimulate	  a	  more	  complete	  discussion	  of	  the	  theory. 
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