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chapter
2
a brief history of planet earth
Tell me
everything
that’s happened
so far.

Well, first
the earth
cooled...
...and
then the
dinosaurs
came...

CartoonIntrotoClimateChange.indb 15

4/1/14 9:59:42 AM

that’s 50 million
times older than
grandpa.

The earth formed about
4.6 billion years ago.
4.6 bya

4 bya

3 bya

2 bya

1 bya

Now

in the early days it was a great
molten ball of liquid rock...
...which belched out hot gases and water vapor
to form the early atmosphere and oceans.

primitive life forms appeared in the oceans
sometime within the first billion years.
4.6 bya

Now

What do you
call a single-celled
organism floating in
a primoridal sea?

bob.

What do you
call a single-celled
organism shaped
like a tube?

you and your
jokes are so
primitive!

rod.

16
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then, After hundreds of millions of
years of evolution...
4.6 bya

Will you two
SHUT UP!
I’m trying to
CONCENTRATE!

Now

What do you
call a single-celled
organism that lives in
your mailbox?

What do you
call a single-celled
organism smeared on
the wall?

art.

Bill.

...some of these organisms figured out
oxygenic photosynthesis...

eureka!
Eek!

harriet,
put on some
clothes!

...which is the chemical reaction that allows
green things like plants and algae to grow.
it turns
sunlight, water, and
Carbon dioxide...
...into things like
broccoli and
bean sprouts.

Oh

Green things are
the BASE of the
FOOD CHAiN.
Without THEM
there could be
great.
no US.

17
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in chapter 4 we’ll
see the influence of
human activity.

Nowadays, green
things play a key role in
the carbon cycle...

every year about 80 billion
tons of atmospheric carbon
DiSSOLVES in seawater...
...and about that much
returns to the atmosphere
through outgassing.

meanwhile, about 120 billion tons
gets sucked in by plants through
photosynthesis...
...and about that much returns
to the atmosphere through fire,
decomposition, and respiration
by plants and animals.

And there’s lots more,
like mixing between the SURFACE
OCEAN and the DEEP OCEAN.

...which is crucial to
all life on earth.

Mostly Water
and Carbon

Mostly Water
and Carbon

You are what
you eat!

Mostly Water
and Carbon

18
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between about 2.8 and 2.3 billion years
ago, however, green things did something
perhaps even more important.
4.6 bya

green slime
is grossly
underappreciated.
Now

They pumped lots and
lots of oxygen into
the atmosphere.

Getting OXYGEN (o 2) into the ATMOSPHERE
was REALLY IMPORTANT because...
Duh! Because
ANiMALS
need OXYGEN
to breathe.

well, that’s
true...
...but this
was a billion years
before animals.

...because it led to the creation of a layer of OZONE (o 3)
about 15 miles above the surface of the planet.

What’s so
important about
that?
Well, duh.
turn the page
to find out.

19
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Before the OZONE LAYER,
LIFE had to hide from the sun.
4.6 bya

Now

The sun generates
VISIBLE LIGHT...
...but it also generates
DEADLY ULTRAVIOLET
RADIATION.
that’s why we live
underwater or
under rocks.

after the ozone layer, the
sun’s deadliest uv rays got blocked...
Now

4.6 bya

ozone is like
sunscreen
for the entire
planet.

Sunscreen
Protects against

UVA & UVB

for up to 2 Hours!

Ozone
Protects against

Now with

Catalytic
Action!

DEADLY UVC

for Billions of Years.

...and that allowed life to move into the sunshine.

eureka!

no, harriet,
not again!

No wonder everybody got worried when scientists discovered
a hole in the ozone layer in the 1980s.
20
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despite what many people think,
The ozone hole is not closely
related to global warming...

Environmental
problems are not
all the same...
...and you can’t
solve them all by
recycling.

...but it is valuable to compare and contrast the two issues.

The ozone hole is
related to human emissions of
ozone-destroying gases such
as CHLOROFLUOROCARBONS
(CFCs).

Global warming is related
to human emissions of
greenhouse gases such as
carbon dioxide (CO2 ).

And we can take heart from the progress
we’ve made in repairing the ozone hole.
President Reagan
signed the montreal
protocol that helped
phase out CFCs...

If only global
warming were
so easy!

...and the
ozone layer is
recovering.

But let’s get back to the
HiSTORY OF PLANET EARTH...
21
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The PAST BILLION YEARS have seen
wild CHANGES in the CLIMATE.
4.6 bya

Now

The only thing
PERMANENT is
CHANGE.

There WERE times when
ice covered almost everything...

This SNOWBALL
EARTH is FREEZING!

Good thing there
weren’t actually
PEOPLE back then.

...and times when
the north pole was tropical.

boy, i could
really use some
iced tea!

Good thing there
weren’t actually
PEOPLE back then.

sorry,
there’s
no ice.

22
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Of central importance to our story is
the Carboniferous period,
some 360—300 million years ago.
4.6 bya

Now

Giant
bugs!
Giant
reptiles!

some of the
organisms that
DIED then got
buried...

Giant
ferns!

but still
no people.

What do you call
a single-celled
organism lying
in a hole?

Doug.
...and cooked underground for
hundreds of millions of years...
Knock knock

Who’s there?

Oil.

Oil who?

Oil be back.

...and eventually turned into CARBON-BASED FOSSIL FUELS.
that’s where a
lot of our COAL
...and plenty of OiL
comes from...
and NATURAL GAS,
too.

23
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During the last 100 million years...
4.6 bya

4 bya

3 bya

2 bya

1 bya

100 mya

80 mya

40 mya

60 mya

20 mya

Now

...the continents slowly drifted into
the positions they have today...
Continents move at about
the speed that your
fingernails grow...
...about 100 miles
every million years.

...and species either died off or slowly
evolved into the forms they have today.
thanks to an
asteroid 65 million
years ago...
...it was goodbye
velociraptor...

100 mya

...and hello
chicken.

Now

even more recently, the Earth’s climate has
CALMED DOWN a bit...
30 million
years with no
snowball
earths...

...and no
tropical
north
poles!

...but CALM is a relative term.
Look,
we’ve CALMED
DOWN!
wow, what
were you like
before?

24
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100 mya

Now

In particular, over the past
2.6 million years the planet has gone
through repeated CYCLEs...

...of warm PERiODS...

...and cool PERiODS.
Scientists call
them GLACiAL
PERiODS.

Everyone
else calls them
ICE AGES.

25
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100 mya

Now

finally, about 200,000 years ago...

that’s only 2,000
times older than
grandpa.
a blink
of an eye
in the earth’s
lifespan.

...anatomically modern human beings appeared in africa.

Ta da!

it wasn’t long before they started
asking tough questions.
I wonder how
I can avoid being
eaten?

I wonder
what caused
the ice ages?
I wonder where
I can find some
hot sauce?
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