What makes planet Earth Habitable?
takes you on a journey around RSA to find out…
…and Nelson the fox!
Being a fox Nelson is cunning.
He likes to ask questions that
need to you be just as cunning
to answer (often there is no
right answer). Where you see
red words in the main text
there is a foxey question to
answer)

1. “Not too hot but not too cold…”

Foxey Question… why is the sky
blue?

We start our journey around RSA at the remote town of Carnarvon in the Northern Cape,
where the SKA is being built. This radio telescope aims to help scientists find out more
about astronomy. Sunny South Africa is one of the best places to study the stars as we
have regions which enjoy clear skies all year around. As you might know from school there
are 8 planets in our solar system but we now know about 100s of planets outside our solar
system too. Despite this Earth is the only one known to be habitable! That’s an amazing
fact and one we should investigate. Lets look at temperatures on our closest neighbours:

Too hot!

Just Right!

Next we stop at the Cape where the Two Oceans meet. The
atmosphere and oceans play in important role in keeping our planet
habitable. The atmosphere keeps the planet warm due to the
greenhouse effect (Figure 2) and the oceans help regulate
temperatures thanks to waters high specific heat capacity. South Africa,
the only place where you can drive from a hot ocean, to a cold ocean in
a day; it is the idea place to study ocean science (or oceanography).
These two oceans are one of the reasons why the plants and animals of
South Africa are so diverse and so unique.

Too Cold!

Could it be that Earth is just the right distance from the sun? We can test this using a
simple model where we imagine these planets are just three balls of bare rock at a given
distance the sun (Figure 1). Turns out all the planets should be much colder than they are.
Distance from the sun alone can not explain why Earth is habitable. We need to travel to
our next stop….
Foxey Question… why are
there 8 not 9 planets in our
solar system ? (clue: Pluto
is no longer a planet)

SKA is at Carnavon in
the Northern Cape visit
http://www.ska.ac.za/

2. “The motion of the oceans”

But this side the
ocean is warm
(best go for a
swim!)

This Side of RSA the
Oceans are cold
(best stay on the
beach)
Figure 2. The greenhouse effect describes the fact that
gases in the Earth’s atmosphere are able to trap heat close
to the surface of the Earth. This makes the Earth warm
enough for life to exist.

Foxey Question … Where do the two oceans
meet? Some people say Cape Point, others Cape
Aguhlas. Does it matter and why?
ACCESS host workshops for students (called Habitable Planet)
where we visit Cape Point. As you can see the students love the
beautiful views.

250 Million
Years Ago

Global Cooling since the

Figure 1. When we use the colour and distance from
the sun of a planet, together with the conservation
of energy laws to calculate their average
temperature (white circles) and you get an answer
that is far colder than their actual temperatures
(filled circles). Something is keeping the planets
warmer than we expect…

Foxey Question … Is maintaining
biodiversity important? If the yellow
tree frog becomes extinct, what
does it mean for you?

A short drive out of Cape Town takes us to a one of the few places
in the world where time travel is (almost) possible. The West Coast
Fossil park contains fossils from 5 million years ago. Here we
discover that the ocean off Cape Town was once as warm as that
off Durban and the plants and animals of South Africa were
unrecognisable! There were no humans here at the time of these
fossils, however this was a time of rapid climate change, (see
Figure 4) and as a result big changes were afoot that would change
the habitability of Earth for ever.

South Africa’s plants and animals have evolved over millions of
years to adapt to our countries beautiful mountains, and varied
climatic regimes. This has resulted in South Africa being a
biodiversity hotspot (Figure 3). Biodiversity is important in
understanding why our planet is habitable as different organisms
have different roles in ecosystems and all are needed for life to
thrive. Plants have a particularly critical role ; they are the only
ones that can use the sun’s energy to make food by photosynthesis.
As such they provide the source of energy for all living things.
South Africa has not always been like this however, 6 million years
ago the two oceans were both equally as warm and the plants and
animals of Southern Africa were very different. To find out more we
need to time travel!

To travel back in time 5 millions years
you only have to drive just up the R27
from Cape Town, see
http://www.fossilpark.org.za/

A good place to see the ‘Big
Five’ is in Kruger Park which
stretches 20,000 km2 across
Limpopo and Mpumalanga.
Visit
http://www.krugerpark.co.za/
to arrange a trip.

Figure 3. From the Fynbos in the Cape (which is forms 1 of the worlds 6 plant
kingdoms) to the big five in Kruger biodiversity is everywhere you look in South
Africa. One of the strangest animals to evolve in this region are called homo
sapiens or humans. We now know the cultural diversity of humans in RSA as the
Rainbow Nation.

Dinosaurs 60 Million Years Ago
50 Million Years Ago

Led to Recurrent Ice Ages

4. “Travel Back in time!”

3. “Biodiversity HotSpots”

You can the
Fynbos biome
all over the
west coast and
up to the
Eastern Cape

Demise of the

100 Million Years Ago

Foxey Question … Notice anything different about
our map in the background of the poster? Some
people think it’s the wrong way up but we say it’s
the right way up. What do you think and why?

5. “Cradle of mankind”
The rapid climate changes that happened around 3-6 million years
ago changed the vegetation in southern Africa from jungles to open
savannah. This change favoured bipedalism, the evolutions of
hominids and ultimately human beings. Human beings thus
originated in Africa and many of the best hominid fossil that tell this
story can be found here in South Africa. Very rapidly humans have
developed into a geological force, who’s pollution is now threaten
to change the climate that favoured our existence.
Cradle of Mankind – The Sterkfontain
Caves and the Maropeng vistors
centre are both just few hours drive
from the main centres of gueteng,
visit www.maropeng.co.za for info.

Evolution of
African Hominids
Recurrent Ice Ages

Figure 4. If we go back in time 20 million years to the time of the dinosaurs we find that
Earth was much warmer than today. A period of global cooling followed that changed
Southern Africa for ever and may have led to the evolution of human beings.

Foxey Question … ice
ages only happened
from 3 millions ago
onwards. What causes
them and why did
they suddenly begin?

You can visit all sorts of
places to learn about
Madiba and his foxy ways.
Try the museums in his
home
town
of
Qunu/Mthatha
in
the
Eastern Cape. Also the
Apartheid
museum
in
Soweto.
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Figure 5. From part 1-6 of this poster we explored factors that make the planet habitable. To
understand the full picture we need to take into account all of these factors and more. We call this
way of breaking the problem down a hierarchy of models. Look around for other posters from
ACCESS and see where they fit into this story.

6. “Africans and Climate Change”
Global warming is a the term used to describe the fact that human pollution is changing our climate and making the world warmer. This problem is one that
can only be solved by people who understand the story of why the Earth is habitable (Figure 5). It’s a story that cuts across many different disciplines like no
other. But it’s also one that’s best studied from South Africa! To meet new challenges like this we need to think differently. We need to think outside the boxmore like our friend Nelson the fox. Luckily once again South Africa turns out to be the best place in the world to do this! Nelson Mandela is probably the
world’s greatest fox like thinker. He achieved what he did because he was always able to be cunning and think differently. Follow Nelson the fox around the
poster(s) and think about the questions he asks. There is no right answer, see if you can think like a fox too?

South Africa: A special time and a special place…to be a scientist!

