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CHAPTER 3

E Is for
Extinction

Great Glargal, what 
just happened?

Life on earth 
was just dealt a 
devastating blow. 

At the end of 
the Permian Period 80 to 

90% of species in the sea were 
lost, two-thirds of the amphibians 
and reptiles died, one-third of the 

insects disaPpeared, and the forests 
around the globe were devastated.

I thought for sure 
the P.E. on that button you 
pushed stood for Permian 

EXPLOSiON.

I’m afraid the E is 
for Extinction, 

oh Supremely 
Compassionate 

One.

Well, I don’t know what 
extinction is, but I am fairly 
certain I don’t like it.

Extinction is when a 
species completely dies 
out, and I’m afraid it is 

very much a fact of 
life. And death. 

Literally.

The extinction event at the end of the 
Permian was the biggest maSs 

extinction in Earth’s history. 
Mass extinctions involve 

the deaths of enormous 
numbers of species all 

over the planet.

And the 
trilobites? Didn’t 

make it.

There have been five mass extinctions in Earth’s 
history. Trilobites survived the first two in 
the Ordovician and Devonian. But the Permian 
extinction was more than they could handle.

Stop the 
world, I’m 
getting 

off.

Can 
we do 
that?

Robert
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54

Entire species disappearing 
foREver? I find the whole 
notion terrifying, Bloort.

So did many Earth scientists when 
Georges Cuvier first proposed the 

concept of extinction in 1796.

I did a detailed examination of 
the bones of a woolLy mammoth and 

compared them to the bones of African 
and indian elephants. it was clear to 

me that they were not 
the same.

So, as there were no woolLy mammoths 
still roaming about Europe, I proposed 
that the species was no more. in fact, 

this was true for many of the 
fossil species I examined.

From this I 
further concluded, 
and I quote myself: 
“All of these facts, 
consistent among 
themselves, and not 
opposed by any report, 
seem to me to prove 
the existence of a 
world previous to 
ours, destroyed 
by some kind of 
catastrophe.”

The catastrophe Cuvier was describing 
was extinction, and it flew in the face 
of the generally held belief that species 
were perfect and could not go extinct.

You are 
PERFECT, 
don’t EVER 

change.
No, 

YOU’RE 
perfect.

Best 
Friends 

Forever?

Totally.

african woolly indian
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triasSic PERIOD 251-199 MlLLlON YEARS AGO

And yet, life must 
have found a way 
to go on after the 
Permian, right, 
Bloort?

Absolutely.

The Permian extinction 
wiped much of the slate 
clean and opened doors 
for many species living 

in the margins.

in the aftermath of a mass extinction, the 
world can look much difFerent from the one 

before the extinction event. New species 
evolve from the survivors and radiate 

into a wide-open world.

Take insects, for example. 
Remember that giant dragonfly 
we saw in the Carboniferous?

The one with the 
two-and-a-half-foot 

wingspan?

The same. it was a member of the first group of 
insects to evolve wings. This group was called 
the paleoptera—which means “old wing”—
and they’re easy to spot because they can’t 
fold their wings back when they are resting. 

The paleoptera dominated the Carboniferous 
and Permian forests, but there was another 
group of insects living in their shadow called 
the neoptera—“new wing”— that included 
the cockroaches and grasshoppers.

Some day 
I hope to 

make it big 
just like 

you.

Me, 
too!

Ah, 
the little 

people.

The neoptera had evolved a hinge mechanism 
that made it possible for them to fold their 
wings back when they weren’t in use.

…and as you can 
seE, they fold away for 

easy storage.

What kind 
of mileage do 

you get?

I’m soRry, sir, but we can’t fit 
you through the door.

The wing hinge adaptation protected their 
wings from getting banged up and allowed 
the neoptera to get into smaller places 
the paleoptera couldn’t go.

Nuts.
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With an adaptation like that they must 
have quickly replaced the paleoptera.

You might think so, 
but that wasn’t the case. 
Because the paleoptera 

had evolved first, they occu-
pied many niches on land before 

the neoptera came on the scene.

The extinction at the end of the 
Permian upset that balance by wiping 
out one-third of all insect species.  
When the survivors began radiating 
during the Triassic, the neopterans won 
the race. Now, 98% of all insect species 
on Earth can fold their wings back.

What are the 
vertebrates doing 

at this time?

They’re rebounding as well, 
but The Triassic Period would 
be especially good for the 

reptiles.

The reptiles radiated 
dramatically in the 
Triassic. Flying reptiles 
known as pterosaurs 
evolved during the 
Triassic and were the 
first vertebrates to 
conquer the air.

Likewise, another group of 
reptiles returned to the sea. 

Their sturdy land legs 
slowly evolved into flippers, 
a dorsal fin evolved on 
their backs, and their tails 
developed into tail flukes.

The ichthyosaurs and plesiosaurs would 
become the dominant marine predators, 
preying on the abundant fish.

Whoa, hold on a minute. Why 
would reptiles return to 
the water? Didn’t their 

ancestors just come 
from there?

Evolution is not 
a progressive march, 

most sagacious 
Excellency.

Now if 
I could only 

conquer my fear 
of heights!
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Life has no destination, no ultimate goal. 
it evolves to take advantage of new ways 
of getting resources. in this case, a sea 

full of fish is a lovely resource for 
a reptile that can swim.

I see.
That’s the 

sea and air, what 
about the land, 

Bloort?

Reptiles on the land would radiate and 
give rise to several groups. These include 
the snakes and lizards, the crocodilians, 
and five groups of giant reptiles…

Five diFferEnt 
groups of giant reptiles? 

Astonishing.

Of course, only one would 
survive the mass extinction event 

at the end of the Triassic.

What? 
Another extinction? 

So soon? These things 
aren’t plaNned, 

sire.

JURASSIC & 
CRETACEOUS 

PERIODS

Bloort, do I 
detect a distinct 
lack of scientific 
objectivity?

Get a hold of yourself, Bloort! 
I have trouble believing that any non-

squinch organism could possible be that…

Yes. (199-65 
million 

years ago)

As we move 
into the Jurassic 
and Cretaceous 
Periods, the table 
is cleared for the 
radiations of 
dinosaurs and 
giant reptiles, 
some of the 
coOlest org-
anisms evEr!

About half of the 
species living on 
Earth went extinct 
at the end of the 

Triassic. 

I’m sorRy, your majesty, but 
ever since I learned about 

these creatures, my imagination 
has been thrilled by their won-
drous variety and size. You see, 

they’re…they’re…well, they’re 
really, really BiG!
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…impressive…
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Actually, 
I think I 

did.

You didn’t 
say they would be 

enOrmous.

Great 
glargally- 
margally!
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I can certainly see what 
you mean, Bloort, those 

are—eEp! 

What was 
thaT?

That was a maMmal. They evolved during 
the Jurassic Period from a line of reptiles. 
They were small creatures that lived in the 
margins during the reign of the dinosaurs.

As they should. 
They’re creepy 

little things.

Bloort! This big 
mammal is being 
eaten by these 
smaller ones.

Don’t be alarmed, your 
highness. You’re witnessing 

a defining characteristic of 
this group of animals.

Cannibalism?

No, nursing. Female 
mammals have mamMary glands 
that produce a nutrient-rich fluid 

called milk, which their young 
feed upon.

Eww.

Most mammals also have adaptations like 
hair to keep them warm, sweat glands to 
cool themselves off, and a new region 
of their brain called the neocortex. 

They also evolved the ability to generate 
their own internal heat, a process known 
as endothermy, which means “warm inside.”

A little after the mammals appeared, the 
first birds evolved from a line of dinosaurs. 

instead of hair, birds are covered with feathers, 
and their forelimbs have evolved into wings.

MaMMal Birdhair neocortex

sweat glands
internal 

heat

feathers

wings
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  more than 250 
different bird species 

populated the islands, including 
enormous animals like giant moas 

and Haast’s eagles.  This haven for birds 
existed for millions of years, until it was 

rapidly decimated by humans seven centuries ago. 

The islands of New Zealand are pretty isolated 
and, not surprisingly, animals that could fly 

were most likely to colonize them. As a result, 
there weren’t any terrestrial, or land-dwelling, 
mammals like rats or cats on New Zealand, and 
birds were the top dogs (so to speak). Because 
they didn’t have to compete with mammals for 
resources, many species of New Zealand birds 
evolved to enormous proportions. 

The biggest of the New Zealand birds were 
the giant moas that stood thirteEn feet 
high and weighed in at 500 pounds. The 
moas were flightless birds that roamed 
the forest of New Zealand, eating 
plants. For over a million years, 
the only threat to their existence 
was a giant predator, HaAst’s 
eagle, which could grow to be 
as much as three feet high, 
five feet long, and have 

a wingspan of over 
ten feet wide. 

Around a.d. 1300, a tribe of Polynesians 
called the Maori discovered New Zealand 
and established a settlement. The Maori 
hunted and ate the moas and destroyed 
much of their forest habitat. in addition, 
humans inadvertently brought stowaways 
like rats with them when they arrived.  
These introduced rats feasted on the 
moas’ eggs, which sat conveniently in 
nests on the ground. The moas could not 

reproduce fast enough in the face of this 
human and rat onslaught. Within one hundred 
years of human arrival, the moas had been 
driven to extinction. But the moas did 
not go alone. Without their primary food 
source, Haast’s eagles soon followed the 
moas into extinction.

Today, many species are at risk of extinction 
as a result of human hunting and fishing. 
What’s more, the loss of one species can 
result in the loss of many more. Scientists 
and conservationists are looking for 
better ways to manage Earth’s resources 
so that we can avoid the widespread loss of 
species vital for human survival and perhaps 
prevent our own extinction. 

imagine a world where Big Bird was king and you 
will have a pretty good picture of what 
the islands of New Zealand 
were like over seven 
centuries ago.
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Like mammals, birds evolved endothermy. 
As we will see, this is a very nice trait 
to have should the Earth ever 
experience a catastrophic drop 
in global temperatures.

Uh… 
that 

sounds 
an awful lot like 
foreshadowing, 

Bloort.

As the number of dinosaurs bloomed in the late 
Cretaceous, so too did the first flowering 
plants.  Flowering plants, also known as angio-
sperms, radiated rapidly at the end of the 
Cretaceous with the help of insects like bees 
spreading their pollen from flower to flower.

Wait a minute, Bloort, I’ve been thinking. At the 
beginning of this extinction business you said 
there had been five mass extinctions. The 

trilobites survived the first two, but not 
the third in the Permian. That makes the 

Triassic the fourth.

Correct, your 
most perceptive 
Grand Heaviness.

These magnificent 
creatures aren’t going to 
make it, are they?

No.
But, their 

descendants
—the birds—

will.

And did 
humans evolve 

from birds?
No.

So, 
what diD 
they—

You’re 
kidding 

me.

Nope. 

Honey, I…I’ve 
beEn with another 

flower.

Can’t you 
seE this is 

polLen me 
apArt?

again? 
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At the end of the Cretaceous, an 
asteroid the size of a mountain struck 
Earth off the coast of Mexico.

The impact trigGered devastating earthquakes, 
tidal waves, acid rain, and volcanic activity. 
The heat from the blast ignited wildfires 
across the globe and devastated forests.

After the fires subsided, the ash and 
smoke they produced blotted out the 
sun and left the world cold and dark.

The result was a 
calamity for the 
world’s ecosystems. 

An ecosystem is a community 
that results from the inter-
action between organisms and 
their physical environment. 

As plant and animal species 
went extinct, those complex 
interactions collapsed, 
causing even more species to 
go extinct. Dinosaurs, flying 
reptiles, and marine reptiles 
were completely wiped out.

You’ve been 
dying to say that, 

haven’t you?
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cenozoic era 65 MlLLlON YEARS AGO TO PRESENT

in the chilly climate after the asteroid strike, 
the warm little mammals and birds scampered 
and flew from the periphery to radiate into 
the niches left vacant by the dinosaurs.

On land, they evolved into 
a variety of predators and 
plant-eaters, including the 
largest mammals and birds 
that ever existed.

Some mammals returned to the 
sea, evolving streamlined forms 
just as the ichthyosaurs had done 
almost 200 million years earlier.

We like to 
eat fish, too, 

y’know.

Still another line of mammals, called primates, 
would take to the trees and rapidly diversify.

About 30 million 
years ago, a group 
of primates called 

apes descended 
from the trees…

…about 
200,0o0 years 
ago, a line of 

hominids evolved 
into humans…

…and forty years 
ago, humans sent 
members of their 
species to Earth’s 

moon.

That was a bit 
rushed, wasn’t 

it, Bloort?

Perhaps, my most 
Momentous Monarch, 
but we’ll be spending 
much more time with 
the humans later.

Later? But 
I have a meeting 

in a few…

So, 
how do 

we survive 
extinction, 

Bloort?
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We 
are facing a 
genetic crisis, 

aren’t we?

I…uh. Have you been listening 
in on my conversations 

again?

Gee, Dad, 
can I help it 
if your voice 

carries?

Look, it just seems to me that we could learn 
something from the fact that life on Earth has 

a four-and-a-half-billion-year history of 
surviving catastrophe.

Very per-
ceptive, Son. Any 

ideas, Bloort?

The Prince continues 
to dazzle with his profound 

perceptiveness, my lord. But I don’t think 
mass extinction is the major concern here.

Earth scientists project that up to 
99.9% of all species that have ever 
existed on Earth are now extinct.

While mass extinctions like the ones we’ve 
just seen are dramatic, they account 
for only 4% of all the extinct species 
in the history of life. The remaining 96% 
of all extinctions on Earth are called 
background extinctions.

Look at those 
spotted ones. Feh. 

So common.

But we’re 
special because we 

are the last two of 
our species.

Background extinctions are the continuous, 
low-level loss of species through the normal 
course of evolution. And while mass extinc-
tions tend to have rapid, global effects on a 
wide range of species, background extinctions 
occur over smaller, more local areas.
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The slow, gradual extinctions of species can be 
bad luck but are usually due to their inability 
to adApt to gradual changes in the environ-
ment, such as in temperature or the amount 

of resources available.

D-d-Does it 
seem c-C-cold 

to you?

I hadn’t 
really 

noticed.

CompeTition with new species can 
also drive a species to extinction.

Returning to your question, your highness, 
I suppose surViving extinction is a 
mix of luck and lifestyle.

Evolution isn’t forward 
looking, so evolving an 
adaptation to suit new 
conditions is dependent 
on a species having the 
right mutation at 
the right time.

Like the antibiotic- 
resistant bacteria 
you talked about

before.

Exactly.

in terms of lifestyle, there are two factors 
that seem to play a role in some species surviv-
ing extinction. The first is being a generalist. 
A generalist can thrive in a wide variety of 
environments and take advantage of many 
different types of food.

Mm. This 
looks good. 

oooo, so does 
this.

That stuff 
is gross. This is 
the only plant

 I eat.

Uh-oh.

For example, picky eaters tend 
to go the way of their food.

what can I 
say? the best 

man won.

I want a rematch…

HOMO SAPiENs neanderthal
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A good thing to keep that in mind next 
time we have Glargalian Worm Noodles.

Bleh.

The second lifestyle 
factor may be an organism’s 
geographic distribution.

The Earth scientist David Jablonski has 
been using clams to study extinction. 
These are great organisms to study 
because they’ve been around a long time, 
have hard shells, and live buried in the mud.

So when they die, they are already 
in a prime location to fossilize.

Dr. Jablonski discovered that clams 
distributed over a very large range 
stood a better chance of surviving 
background extinction than those 
that had smaller ranges.

I think I see. It would be like if 
some catastrophe destroyed the 
squinch colony on the Abyssal 
Plain. The squinch species 
would still persist because 
we have colonies at many 
different levels of depth 
in the ocean.

indeEd, your 
highness.

Although let’s not 
share that example with 
the Ambassador from 
Abyssal Colony, okay?

Way to connect 
the dots, sire! Your astute 

observations continue to provide 
illumination and inspiration 

to the tour.

CLAM A:
small range

CLAM b:
large range
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What we really need now is to 
develop a better understanding 
of how species arise and adapt 
to new situations. If we know 
that, we might be able to…

But I guess 
you’ve gotta go to 

your meeting.

Thanks, Bloort. I had a 
really great time.

The pleasure was 
mine, your highness.

Just a 
moment, Son, I need 

to make a call.

Chamberlain? I 
am engaged in a 
critical scientific 

investigation. 

Cancel my 
meeting for

 today.

Thanks, 
Dad.

Yes, well, I 
am the king, 

you know.

SiGH.




