
A planet is an object in space that: (1) orbits a star, (2) is big enough so that it is 
shaped by gravity into a sphere, and (3) does not share its orbit with other objects. 
Planets such as Mars, Venus, Jupiter and Saturn are some of the brightest objects 
in the night sky and can easily be seen with the naked eye, even from light-polluted 
cities. Mars can usually be distinguished by its reddish colour. 

Being one of the closest planets to us, Mars is the most explored planet in the solar 
system, other than Earth. Mars has captivated human imagination all over the world for 
centuries.

• In the seventeenth century, Italian astronomer Galileo Galilei was the first person to 
observe Mars with a telescope.

• Dutch astronomer Christiaan Huygens made the first sketch of the Martian surface, 
as seen from Earth. By observing how it was changing over time, he also determined 
that Mars rotates over a period of roughly 24 hours.

• Another Italian astronomer, Giovanni Cassini, found that Mars has polar ice caps.

• In the eighteenth century, English astronomer William Herschel confirmed that 
Mars has seasons, which had been suspected by others before him. He could see 
changes in polar ice cap features due to melting and freezing, just as we see here 
on Earth.

• In the nineteenth century, an Italian astronomer named Giovanni Schiaparelli 
produced one of the most detailed maps of Mars at the time using a more powerful 
telescope available at the time.

Telescopes help us collect more light from stars and planets, so we can see details 
that we can’t see with our eyes alone. But even more powerful telescope from Earth 
cannot provide pictures detailed enough to fully understand a small planet like Mars. 
For that, we needed to go closer.  

Mars in the night sky, 
taken in southern 
Alberta, Canada 

An artist’s impression 
of a star surrounded 
by leftover gas, dust 
and planetesimals 
from the molecular 
cloud 

Birth of the planets

We know that stars and planets are formed from giant swirling 
clouds of gas, dust and rock called molecular clouds. While a 
star is forming in the centre of this cloud, collecting most of the 
material, the leftover material from the cloud settles in a disc 
around the star. As the disc of dust and gas spins around the 
star at its centre, particles stick together, forming little pebbles 
called planetesimals, which continue to collide and stick 
together to form bigger objects. Larger objects of an uneven 
shape are called asteroids (mostly made of rock) and comets 
(mostly made of water ice and dust). As these collide with each 
other, they form bigger and bigger objects, which eventually 
became the planets we know today.

When you look at the night sky, you can see many 
stars. But did you know that some of those stars 
are planets? 

DID YOU 
KNOW?

The planets are much, 
much closer to us than 
the stars. For example, 
it takes about seven 
months to get to Mars, 
but with the same type 
of spaceships, it would 
take 73 000 years to 
reach our closest star, 
Alpha Centauri.

DID YOU 
KNOW?
All planets in our solar 
system, except Earth, 
are named after Roman 
gods. Due to its red 
colour, the Romans 
named Mars after their 
god of war, who rode a 
chariot pulled by two 
horses called Fear 
(‘Phobos’) and Panic 
(‘Deimos’). This military 
god is also considered 
by some as a guardian 
of agriculture in early 
Rome. 
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Every two years Mars is closest to Earth at roughly 55 million kilometres. For a 
comparison, the distance to the Moon is ‘only’ 385 000 kilometres. Humans have 
visited the Moon already, and a one-way trip took about three days. But going to 
Mars is a different kind of challenge, so let’s find out how we can get there.

Breaking free from Earth

One of the biggest challenges of space travel is breaking free from Earth’s gravity. 
All objects, including people, have gravity. You feel Earth’s gravity holding you 
down every time you try to jump. In order to jump high, you need to put in effort 
to push yourself off the ground – that is called giving yourself a thrust. And the 
higher you want to jump, the more thrust you need to apply.

From fireworks to rockets

The heavier the object trying to break away from Earth’s gravity, the more thrust it 
has to create. For rockets, thrust is provided by rocket fuel. Rockets use chemical 
fuel, similar to petrol fuel used by our cars. We add oxygen to fuel rich in carbon and 
hydrogen, and then light it! This causes the fuel molecules to break apart into hydrogen 
and carbon atoms, and then form new, more stable products, freeing a lot of chemical 
energy in the form of heat.

Because rockets need a lot of power to lift off, they use an oxidiser, which together 
with the fuel, makes a propellant. Oxidisers help fuel burn faster, and as the name 
suggests, oxygen is a common oxidiser. The hot gas that is created from burning the 
fuel is pushed out the end of the rocket’s tube, called a nozzle, creating the force that 
pushes the rocket off the ground, giving it a thrust upwards. And that’s how the  
rockets fly!

Mars orbits more slowly around the Sun than Earth, so the 
distance between Earth and Mars changes all the time. 

A diagram showing how oxygen and 
rocket fuel mixes in the rocket tank 
to create propellant

A rocket lift-off, carrying 
Perseverance rover in 
July 2020

FUN FACT!
Did you know that the first rockets were invented  

in China more than 800 years ago? They were used 

in battles and consisted of bamboo tubes filled with 

gunpowder attached to arrows. The arrows were 

eventually replaced by bigger tubes which started 

to take the shape of modern rocket tubes, and 

some were decorated to look like the head  

of a dragon!

An illustration of 
an early Chinese 
arrow rocket
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DID YOU 
KNOW?

Unfortunately, chemical 
fuels produce the 
greenhouse gas carbon 
dioxide (CO2), which 
traps heat that would 
normally be released 
into space. Increased 
production of CO2 
by human industrial 
activities has raised the 
average temperature 
of our planet, which we 
call global warming. It 
is important to reduce 
human-made CO2, 
otherwise we and 
other living things will 
struggle to survive on 
Earth. 
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Martian fossil hunter

The new rover mission sent by NASA, Perseverance rover 
(Percy for short), reached Mars in February 2021. This 
rover carries instruments made in different countries and 
it’s an excellent example of how scientists and engineers 
across the world work together on solving big challenges.

The rover landed in Jezero crater, which is a 
45-kilometre-wide crater with a delta inlet on one side, 
where a river flowed into the crater, creating a lake. All 
the mud carried by that river would have been deposited 
in the delta, building layers of sediment that turned into 
rock over time. That means if microorganisms had ever 
lived there, they might have turned into fossils, like those 
found in the Pilbara region in Australia.

While each NASA mission to the Red Planet carries 
new technologies, Percy has some very exciting ones. 
Rather than zapping the samples with a laser and then 
‘sniffing’ for interesting by-products as previous missions 
had done, an instrument called SHERLOC will be able to 
identify organic compounds directly.

An artist’s illustration of how Jezero crater might 
have looked billions of years ago when the river 
was bringing water to it

Percy’s science instruments. The SHERLOC instrument is 
placed on the robotic arm and shines a laser on rocks. A 
laser is basically light, and some parts of that light will be 
absorbed by the rock, and some will bounce off. This can tell 
scientists what kind of molecules are present – very nifty!

MARTIAN SPIN-OFFS
Even before SHERLOC arrived on Mars, the company 
responsible for making it, Photon Systems, had been 
developing similar detectors for use on Earth. SHERLOC-like 
devices can help find polluting or toxic substances in food 
and medicine production, or detect if they are present in 
wastewater. Can you think of other uses for a device like this?

FUN 
FACT!
Jezero (pronounced ‘Yezero’) means ‘lake’ 

in some Slavic languages, and that region 

of Mars was named after a small town in 

Bosnia and Herzegovina. At that time, it 

was not known that it was the site of an 

ancient lake – how lucky!

MIND MAP ENTRY
> Which information do you 

find the most interesting 
and what would you add to 
your mind map?

> How is this related to what 
you already have on your 
mind map?

> Which questions would 
you like answered on your 
mission?

NASA/JPL-Caltech
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_ACTIVITY 004

Working like a Martian
Our Martian explorers will have to wear a spacesuit when going outside, 
which will provide protection from low atmospheric pressure. Would you like 
to know how that would feel?

You will need a jacket or a long-sleeved shirt, winter gloves, garden or 
rubber gloves, and lots of newspaper.

Step 1:  
Put on a jacket or a long-sleeved shirt that is not too tight. Scrunch up old 
newspaper or paper for recycling and stuff it inside your jacket or shirt, 
including down the sleeves, until all of it is lined with newspaper.

Step 2:  
Put on your winter gloves and then put very large rubber or garden gloves 
over the top.

Step 3:  
Now try to do some simple work. For example, try to collect small rocks and 
put them into a plastic bag.

Is it easy or hard to pick up the rocks? Is it easy or hard to open the bag? 
Why is that? What can be done to improve spacesuit design?

Anntonette Dailey is Executive Director of Operations and Communications at the Australian Space 
Agency. Her education background is in civil and environmental engineering, and her job is to help the 
space industry in Australia grow. She is also known as Space Agent no. 9!

Can you tell us about your job?

I have a really exciting and diverse job. My team 
ensures that the Agency is running well and that 
the nation knows what we do. On any particular 
day, I can be briefing the minister responsible for 
space on an important space issue, talking to the 
public about what we do, presenting to students 
about career opportunities and reviewing 
applications for funding.

With a large team, I am also working on 
delivering an Australian Space Discovery 
Centre where anyone can engage in hands-on 
activities about what Australians are doing in 
space.

What is your favourite part of what you do?

I get to talk to many people of different ages 
and backgrounds about what inspires them, 
which is really rewarding. In most cases, I can 
highlight the exciting opportunities that space 
can contribute to a career, as many people 
don’t know they can work in environmental, 

communications, business and medical areas 
and be part of the space industry. Watching 
others get excited and learning new ideas is 
really satisfying.

Do you have a favourite thing about Mars?

I cannot go past the amazing size of Olympus 
Mons – the largest volcano in the solar system! 
This massive mountain stands so tall it makes 
Mount Everest on Earth look tiny by comparison! 
Wouldn’t it be amazing if it was still active, just 
waiting for the next eruption?

Do you think humans will live on Mars  
one day?

One day humans will be on Mars conducting 
scientific experiments, exploring the planet 
and searching for water. Australia is already 
partnering with other international space 
agencies, including NASA, on its inspirational 
plan to return to the Moon and go on to Mars.  
I can’t wait!

Space gloves protect 
astronauts from cold and 
low air pressure. NASA 
astronauts Jeff Williams 
and Kate Rubens are 
showing how to check the 
space gloves for absolute 
safety before and after use 
to make sure they don’t 
have any holes.

Space Agent no. 9, 
otherwise known as 
Anntonette Dailey

An
nt

on
et

te
 D

ai
le

y

N
AS

A

_053_052

_MARTIAN PROFILE 
_ANNTONETTE DAILEY



_ACTIVITY 005

Make 3D glasses
You can explore images from an amazing gallery of 3D 
images from Mars. If you don’t have 3D glasses already, 
you can easily make them yourself.

You need red and blue cellophane, cardboard, 
scissors and sticky tape.

Step 1:  
Measure the width of your face at eye level and 
add an extra 5 centimetres. Measure the height to 
4 centimetres. Cut a rectangular piece of cardboard 
to that width and height. The extra 5 centimetres will 
be for a handle at one end – on the right end if you are 
right-handed, or the left end if you are left-handed.

Step 2:  
Hold your cardboard strip by the handle and mark 
roughly the position of your nose on your cardboard. 
That is the centre of your 3D glasses.

Step 3:  
Cut out two rectangles, one on each side of your nose 
mark. Next, cut slightly bigger rectangles from the 
cellophane, one red, and one blue.

Step 4:  
Glue the cellophane on your cardboard strip – blue for 
the right eye, red for the left eye. Your 3D glasses are 
ready!

Now you can enjoy the sample from the 3D gallery 
from Mars!

Step 1.

a) e)

f)

g)

h)

b)

c)

d)

Step 4.

Step 3.

(a, c) NASA/JPL-Caltech/MSSS. (b) NASA/JPL/Cornell/USGS/Texas A&M University. (d, e) 
NASA/JPL-Caltech/University of Arizona. (f) NASA/JPL-Caltech/University of Arizona/Texas 
A&M University. (g, h) NASA/JPL-Caltech.

(a) Martian streambed. (b) ‘Berries’ on the ground. (c) Mawrth Vallis.  
(d) Crater with surrounding bench. (e) Dunes on ridges.  

(f) Martian surface by Phoenix lander. (g) Curiosity’s stereo view. 
(h) Opportunity beside a small, young crater.
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An illustration of the 
different layers of the 
Sun

Where does the Sun’s energy come from?

Life on Earth is only possible because of the energy we receive from our favourite star, 
the Sun. We see that energy as light, and we feel it on our skin as heat. Do you ever 
wonder how the Sun makes this energy? 

Stars are made mostly out of hydrogen atoms. You can think of the Sun as a giant 
peach made of hydrogen, with the stone at its core. The Sun’s energy originates deep 
inside this core. The juicy fleshy part is the rest of the Sun, and the skin is the ‘surface’ 
of the Sun. 

The chain of collisions causes four hydrogen atoms (which are turned into ions in 
the core due to high temperature) to combine into one helium atom. But if you were to 
weigh four hydrogen atoms, they would be heavier than one atom of helium. Where did 
this ‘missing’ matter disappear to? It turned into energy! A tiny fraction of the Sun’s 
matter gets converted into energy every second. And a huge number of these reactions 
is happening at the same time, which all together make the Sun lose 4.2 million 
tonnes of its matter every second! That sounds like a huge amount, but this is roughly 
equivalent to losing one Saturn every 4 billion years. 

How much sunlight reaches Earth and Mars?

The energy (or light) made by the Sun travels in all directions, and some of it falls  
on Earth. Imagine this solar energy expanding like a balloon away from the Sun –  
the further the balloon expands, the more that energy is spread out over the surface  
of the balloon. This means that each spot on the balloon gets less and less energy  
as it expands.

To produce breathable air and usable water for 
humans on Mars, we will need a lot of energy. 
Let’s explore possible energy sources on Mars.

The Sun’s core is squashed under the many layers of hydrogen atoms from which 
the Sun is made. So, the core is the densest part of the Sun, just like the stone is  
the densest part of the peach. The core of the Sun is also very hot, which makes  
the hydrogen atoms very energetic, and they zoom past each other ultra fast. These 
atoms collide and merge or fuse to produce a new element, helium, in a process called 
nuclear fusion.

The power emitted by the whole surface of the Sun 
is 3.8 × 1026 watts – this is 3.8 followed by 26 zeros!  
So, much, much more than the energy released by  
your everyday household lightbulb (around 100-watt)! 
But only a small part of this energy is directed towards 
Earth and Mars. Earth gets around 1360 watts per 
square metre of solar energy. Mars is further away 
from the Sun, and receives 587 watts per square metre 
– about half the energy that Earth gets.

Solar panels and solar batteries

Although Mars receives less sunlight than Earth, 
the amount of sunlight is still useful. All the space 
missions in orbit around Mars, and most of the landers 
and rovers, have used solar panels. Solar panels are 
very durable, which makes them a good long-term 
power source. But as soon as the sunlight stops falling 
on the solar panels, the production of electricity stops. 
So, for larger missions, we need to use batteries to 
store the power produced during the day.
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DID YOU 
KNOW?
How long does it take 
for light to reach 
Earth from the Sun? 
The Sun is around 
150 million kilometres 
away, and photons 
travel at the speed of 
light, which is around 
300 000 kilometres 
per second. If we divide 
these two numbers, 
we get 500 seconds, 
which is 8 minutes. 
So, if you are looking 
at the Sun through a 
solar telescope, you 
are actually seeing the 
Sun as it was 8 minutes 
ago!

DID YOU 
KNOW?

If we could capture all 
the energy of the Sun 
emitted towards the 
Earth, one hour of such 
energy output would 
be enough to power 
everything on Earth for 
a whole year! But how 
could we do that? Do 
you have any ideas?

_068 _069

Would you like to be a 
technician on Mars? 



Food gives us energy

We need a minimum amount of energy per day to keep our body functioning 
properly. Energy released by food is measured in kilojoules (kJ). Food 
packaging may describe energy expressed in kilojoules or calories. How do 
we know how many kilojoules are in food? Well, we burn a bit of that food and 
measure the energy released in the combustion reaction!

Space ice cream or space lettuce?

Currently, astronauts eat mostly freeze-dried food, which weighs significantly 
less and lasts much longer than fresh food. Freeze-drying removes all the 
water from food, then all you have to do is mix it with water, heat and enjoy 
your meal! However, meals like this will have a similar texture. The lack of 
different textures can lead to a loss of appetite. This is why astronauts have 
been experimenting with growing crunchy leafy greens on the International 
Space Station.

How much food do we need per day?

We need protein, carbs and fats in a balanced diet. Proteins and 
carbs contain on average around 16 kilojoules per gram, and 
fats contain around 33 kilojoules per gram. However, there is a 
difference between the total amount of carbs in a food and the 
amount of carbs you can digest from foods.

Some carbs are in the form of fibre, which we are not able 
to digest – and they just pass through our intestines. Food can 
also contain sugar alcohols, which are processed in our body in 
a different way, and therefore release less energy. That means 
that only some of the kilojoules that we measure in foods can be 
converted to energy by your body. For example, from a potato, 
we only use about a quarter of its total chemical energy.

Potatoes are some of the best foods to grow on Mars, 
because they have high enough kilojoules (4 kilojoules per 
gram), high fibre content (around 15 per cent) and important 
nutrients, such as vitamins B6 and C, potassium and other 
minerals.

Food Kilojoules per gram

Lettuce leaf 0.83

Tomato 0.96

Low-fat meat 1.13

Boiled potato 4.06

Plain ice cream 8.79

Algae (spirulina) 12.13

Navy beans 14.81

Sugar 16.48

Chocolate 23.85

FUN 
ACTIVITY!
Pick two packaged foods you 

like and compare their labels. 

Which one has more protein, 

more carbs, more fat and 

so on? Which one would be 

better for your trip to Mars?

Bags of freeze-
dried astronaut 

food and utensils 
on a tray

FUN 
FACT!
Have you ever noticed the 

astronaut ice cream that 

you can buy in many science 

museums? When it was first 

made, the astronauts didn’t 

like its texture that much, 

and therefore it never made 

it to the regular astronaut 

menu. But some of us really 

like it, yum!
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DID YOU 
KNOW?

Limiting exposure to 
high-energy radiation 
is something various 
professions on Earth 
already have to do. For 
example, pilots and flight 
attendants are estimated 
to receive an extra 3 mSv 
of radiation per year, while 
astronauts are found to 
receive an extra 4.3 mSv 
radiation per year on 
average.

As we have seen so far, the conditions on the Martian 
surface are far from hospitable to humans. In addition to 
low temperatures and the lack of air, radiation levels are 
much higher on Mars than on Earth, which can be very 
damaging for humans and any Earth-based life.

But some radiation can be harmful to human bodies. Depending on the levels, high 
energy radiation, including X-rays and ultraviolet radiation, can be quite dangerous. 
Where does this radiation come from? On Earth, some of it comes from soil and rocks 
that contain radioactive elements. But a lot of it comes from cosmic radiation from 
stars, including our Sun. This can come in the form of visible light, infrared radiation, 
which gives us heat, or ultraviolet radiation, which can give us sunburn.

Luckily the Earth is really good at protecting us from most of this radiation. A lot of 
the radiation that comes from space is absorbed or scattered by our atmosphere, and 
never reaches our bodies. We also have another benefit on Earth – our magnetic field. 
It protects us from cosmic rays – powerful charged particles produced by our Sun and 
other stars – by making them travel along the magnetic field lines.

Mars has a very thin atmosphere and no global magnetic field, which means much 
more high-energy cosmic radiation can reach the surface. How much more? Our 
robotic explorers found out that you would get between 150–300 millisieverts (mSv) 
of radiation per year on Mars, while you get less than 7 mSv on Earth! (A fatal dose 
is 4000–4500 mSv, whereas 500 mSV will make you sick within a few hours.) So, we 
better pack some heavy-duty spacesuits!

UV radiation on Earth and Mars

We need UV rays produced by the Sun to make vitamin D in our bodies. But too much 
UV radiation can damage our skin. On Earth, a layer of ozone in our upper atmosphere 
absorbs UV radiation and prevents most of it from reaching the Earth. However, this 
layer was somewhat depleted by human industrial activities and in the 1970s it was 
discovered that there was more UV radiation passing through the atmosphere, mostly 
at the poles and nearby regions. Luckily, 45 nations signed an agreement in 1987 called 
the Montreal Protocol, which limits the production of chemicals that damage our ozone 
layer. This agreement has been very successful and has helped restore Earth’s ozone 
layer significantly.

Although Mars is further away from the Sun, UV radiation is stronger 
than on Earth because Mars doesn’t have a thick atmosphere or 

an ozone layer. So our Martian explorers will have to protect 
themselves from UV radiation. Because they’ll have to wear 

the equivalent of a spacesuit when they’re outside their 
habitat on Mars, the suit can provide sufficient protection 
from UV rays. So, no need to pack the sunscreen!

We are also trying to learn about useful ways of 
protection from a tiny, cute creature called a water bear, 
or tardigrade. They are some of the most UV radiation–

resistant organisms on Earth and have even survived 
ten days in outer space!

Radiation in space and on Earth

You probably know somebody who has 
had an X-ray for a broken bone, or maybe 
at a dental check-up. X-ray machines 
give you a small dose of X-ray radiation 
at a very safe level so that there’s no 
danger to your body. Another example of 
radiation is ultraviolet radiation, which 
is produced by the Sun, and which our 
body needs in small amounts to produce 
vitamin D so we can function properly. Not 
all radiation is bad for us.

Astronaut getting 
their daily dose of 
vitamin D

Water bear 
(tardigrade), viewed 
under a scanning 
electron microscope
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DID YOU 
KNOW?

When you eat bananas, 
you get a small dose 
of radiation. Bananas 
contain a small amount 
of potassium, which has 
a naturally occurring 
radioactive form, but your 
body can handle that. And 
don’t worry, you would have 
to eat 100 bananas to get 
to even 1 per cent of the 
allowed daily exposure  
to radiation!
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A playground for a new society?

Humans have a long history of exploring lands foreign to them, and unfortunately often 
colonising them as well. Will our approach to Mars be any different?

People sometimes use the expression ‘Martian colonisation’ and ‘Martian colonists’. 
The words ‘colonisation’ and ‘colonist’ carry a lot of negative meaning because of 
the history of colonisation on Earth. Nations that colonised other lands took over and 
exploited the natural resources and human labour of that land. The poorer members of 
the colonising nation were also exploited by being used as a cheap workforce, whereas 
the colonised people were often killed or dispossessed. 

With space exploration, we hope not to repeat history and instead build something 
new that all humans can benefit from. It is therefore better to avoid such words and 
use ‘space exploration’ or ‘Martian settlement’, when discussing life on Mars.

Lack of privacy

Humans on Mars will be living close together in a very confined environment so privacy 
will be difficult. In addition, they are likely to be under constant monitoring from 
mission control on Earth, at least in the beginning. It is even possible that for some of 
the Martians, their lives may be live-streamed to social media or television! This might 
be especially true if the mission is funded by private companies – but it would be an 
out-of-this-world reality TV show!

We don’t know what additional burden this might place on the mental wellbeing 
of humans on Mars and how they would deal with a potential lack of privacy. There 
are experiments being done here on Earth in Martian analogue sites and habitats to 
investigate this and help the future Martians prepare. For example, one discovery was 
that people often get more tired due to increased stress, so taking naps can help.

Mars is not our planet B

We are currently dealing with issues related to global 
warming and environmental degradation on Earth, which 
can seem very difficult to fix. However, these problems 
have more to do with politics and economics (and our 
behaviour towards nature and the environment) than 
our inability to fix them. Mars is not planet B for humans. 
Humans have evolved to live on Earth. Living anywhere 
else will be much harder and more expensive, at least in 
the beginning. So ‘fixing’ Earth is easier and cheaper, but 
there are a lot of political obstacles to be overcome.

Humans living on Mars will have to harness its scarce 
resources to survive. Therefore, they will have to learn 
to reuse everything they can, inventing new ways of 
environmentally sustainable living. These could then be 
passed on to Earthlings! There are many inventions that 
came from space explorations over the last 50 years, as 
mentioned in previous chapters, and so we are likely to 
benefit even more from human exploration of Mars.
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The iconic image of 
Earth rising, taken by 
Apollo 8 astronauts who 
were in orbit around 
the Moon – it must have 
been breathtaking to 
see this directly

DID YOU 
KNOW?
Regular afternoon naps 
are quite the norm in a 
lot of countries. Spain 
has the National Siesta 
Championship every year, 
the USA has a National 
Napping Day, and in 
Japan there is ‘inemuri’, 
a practice of catching 
a short nap in public or 
at work. According to 
science, all you need is a 
nap of 10–20 minutes for 
the best health benefits. 
Just try not to doze off in 
school.

DID YOU 
KNOW?
The environmental 
movement on Earth was 
stimulated by the famous 
‘Earthrise’ photo, taken 
by Apollo 8 astronauts in 
1968 during lunar orbit. 
The photo directly inspired 
Earth Day, established in 
1970 and now celebrated 
around the world on 
22 April to support 
environmental protection. 
This photo simultaneously 
demonstrates both the 
beauty and fragility of our 
home planet Earth.

DID YOU 
KNOW?

Imaginary Martians 
are often depicted as 
green, but if humans 
start to live on Mars, 
they might evolve 
into orange Martians! 
Why could that be? 
Vegetables like carrots, 
sweet potatoes and 
pumpkins contain 
carotenoids, large 
pigments that give 
them their orange 
colour. Because this 
pigment also helps 
protect against harmful 
UV radiation, humans 
on Mars may need more 
of these carotenoids.  
A lot of orange 
pigments in our skin 
will make us look 
orange too (so don’t 
start eating excessive 
carrots just yet!).

Would you like 
to explore the 
largest canyon in 
the solar system?
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Astronaut survival list
You are in a spacecraft orbiting Mars, and you jump in your lander to go 
to the surface. But something goes wrong and you end up 100 kilometres 
away from the Martian science base! You are on your own and you have to 
survive until a rescue crew reaches you. You check what you have in your 
landing pod:

• A self-inflatable life raft

• Two 45-kilogram pressurised tanks of oxygen

• A space blanket (a thin sheet of plastic material coated with a metallic 
reflective layer)

• Portable lights powered by solar batteries

• A handheld mirror

• A container with 38 litres of water

• A basic first-aid kit with pain medication and medicine for infection

• Dehydrated food

• Compass

• Solar-powered radio that can receive and transmit signals

• A map of the Martian surface

• 15 metres of nylon rope

• A parachute made out of silk

• Spacesuit repair kit (to repair tiny holes in fabric)

• Box of matches

Rank these items from 1 to 15 according to their importance for your 
survival, where 1 is the most important item and 15 the least important. 
Beside each choice jot down why this item is important and how you plan  
to use it to help you survive. Check your answers on page 109.

Marc Jurblum is a psychiatrist in Melbourne, Australia, where he talks to people to help them  
maintain or improve their mental health. He is also a medical researcher trying to understand the 
psychology of coping with long periods living in confined and sometimes stressful environments.

How does your job relate to space 
exploration?

On Earth my work is important for patients 
who are stuck in hospital for long periods of 
treatment. It’s also a big challenge for people 
working in extreme environments such as 
Antarctic bases or oil rigs out in the ocean.  
And it is especially important for astronauts  
who spend six months locked in the International 
Space Station, which is about the size of a five-
bedroom house! On the first missions to Mars, 
astronauts will live in an even smaller space 
for almost three years! Space psychology and 
psychiatry aims to learn how to keep astronauts 
mentally healthy and ready for any problem that 
might occur on that mission.

What is your favourite part of your job?

I love talking to people, getting to know them 
and helping them with all sorts of different 
challenges. When I started doing research into 
Mars spaceflight, I could see the challenges 
astronauts will face on the way to Mars. They 
aren’t very different to the challenges normal 
people face, they are just amplified. Simple 

things like missing family and getting along with 
people become really big challenging problems 
on the way to Mars.

My current research has me thinking 
about how architecture also fits into this, 
including how we design the spaces that we 
live in and how that affects us. It’s great that 
the research we do can also be used to help 
people on Earth!

Do you have a favourite thing about Mars?

I sometimes like to imagine standing on a hill in 
front of an early Mars habitat, watching the red 
sky turn into a blue sunset.

Do you think humans will live on Mars  
one day?

I think it is almost inevitable that people will  
live on Mars one day. Much of the technology 
already exists, and the rest is being investigated 
all over the world. Most importantly, I think when 
people start to live on Mars it will trigger one 
of the biggest jumps in the development of the 
human species.

Marc performing training at 
the Victorian Space Science 
Education CentreM
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