
Resources Required

• Smartphone or device for Zap code (optional – see 
Useful Links) 

Background to this Activity

This activity introduces students to the study of rock 
formations and how a planet is shaped by the presence 
of geological features. By creating a diagram of a 
volcano, students will familiarise themselves with the 
impact that landscape has on the potential for life. It also 
challenges students to interpret an image from above 
and recreate it as seen from the ground. 

The Martian surface is very rocky. Its highest mountain 
is Olympus Mons, which is also the highest known 
volcano in our solar system. It is approximately 25 
kilometres high, which is more than twice the height of 
Mount Everest, rising to 8.848 kilometres, or Hawaii’s 
Mauna Kea – Earth’s tallest volcano – which rises almost 
10 kilometres above the sea floor, although only 4.2 
kilometres of it is above sea level. 

Olympus Mons stretches across about 600 kilometres in 
width, which is roughly the size of France!  

On Earth, most volcanoes are formed by the movement 
of tectonic plates. Magma from within the Earth works its 
way up to the surface, where it erupts in the form of lava 
and ash deposits. Some volcanoes, like those in Hawaii, 
form where there is a hot spot in the Earth’s mantle 
under the crust. These form chains of volcanoes as the 
crust moves over the mantle hot spot below.

There are no tectonic plates on Mars, which means 
Olympus Mons was formed in a similar way to Hawaii: 
from a hot spot. On Earth, the movement of tectonic 
plates prevents a steady build-up of lava, resulting in 
eruptions which create small islands as the plate drifts 
across a hot spot. On Mars, the hot spots and the 
planet’s crust don’t move, which means that chains 
of volcanoes don’t form – lava flows to the surface 

and continues to pile up, forming one huge volcano. 
Olympus Mons is a shield volcano. It was formed by 
lava slowly flowing down its sides, which means it has a 
low, squat appearance, with sides that are at an average 
incline of five percent only.

Olympus Mons has taken about 3 billion years to form 
but it is still a relatively young volcano compared to the 
age of the solar system (4.5 billion years). This means 
that it may still be an active volcano, with the potential to 
erupt, although we have not seen any evidence of active 
volcanism on Mars today.

Running the Activity

Explain to children that they will be drawing a diagram of 
Olympus Mons as it would look from the surface of Mars. 
Look at the satellite photos provided and ask them to 
identify any interesting features, such as how this volcano 
compares to volcanoes on Earth. Students may notice 
how wide and flat the volcano is compared to the pointy, 
high volcanoes we are used to seeing. Discuss why this 
might be in relation to tectonic plates and hot spots (as 
explained above). 

Examine the size of the volcano from above and 
compare to France, Italy, Arizona – all comparable in 
size. If working digitally, use Google Earth or something 
like this: http://brilliantmaps.com/olympus-mons-v-
france/. You might also find it helpful to demonstrate the 
size using props in the classroom – two balls, one about 
double the size of the other: to show Earth (bigger) 
and Mars (smaller). Overlay a piece of paper the size of 
France on both balls to show just how much land mass 
the Olympus Mons takes up. 

For the front-on view, ask students to research Olympus 
Mons and collect data that will help them draw their 
picture. They will need to find out how high it is, and 
compare that to a mountain on Earth (e.g. Mount 
Everest). They will also need to note any physical 
characteristics they can find out. 
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Ask students to create an image in their books of 
Olympus Mons. These can be drawn or  created using 
collage. Different paper, cut out and overlaid, would 
show a nice comparison between Olympus Mons and 
Mount Everest.

Questions for the Class
• How are volcanoes formed? 
• How are hot spots formed? 
• What is the difference between active, dormant and 

extinct volcanoes?
• How can we tell if a volcano is active, dormant or 

extinct?
• Where are there active volcanoes on Earth? When 

was the last eruption? 

Additional Challenges / Extension Activities

Olympus Mons is the highest known volcano in the solar 
system, but what is the highest known mountain? Ask 
students to research and present their findings. 

Answer: Rheasilvia, on the protoplanet Vesta in the 
Asteroid Belt, is a mountain (non-volcanic) just a few 
hundred metres taller than Olympus Mons.

Ideas for Differentiation

Lower: 

• Overlay a grid on the page and create a four figure 
grid for scale. 

• Create a model of their drawing that is five times the 
size. Calculate height and width x 5.

Upper: 

• Overlay a grid on the page and create a four figure 
grid for scale. 

• Create a key, using symbols to explain the features 
on the map.

• Create a model of their drawing and a larger scale, 
calculated based on a suggested ratio (e.g. 5:1).

Useful Links

Zappar Content: Download or view the Zappar content 
for this activity on its webpage (URL to the left) or access 
it via the Zap. 

Five-minute clip about super volcanoes on Mars, 
produced by Nature Video: https://www.space.
com/35528-mars-volcanoes-2-billion-years.html 

Image of Olympus Mons vs Arizona: https://img.purch.
com/h/1400aHR0cDovL3d3dy5zcGFjZS5jb20vaW1hZ2Vz
L2kvMDAwLzAyNi84OTYvb3JpZ2luYWwvb2x5LWF6Lmp
wZz8xMzYyNzgwMTg0

Image of Olympus Mons vs France: http://brilliantmaps.
com/olympus-mons-v-france/

ZAP! Students can independently access multimedia 
resources using the Zappar mobile/tablet app. See 
Zappar instructions at the link below and note that the 
mobile/tablet will need to be on a WIFI connection: 
marsdiary.org/resources/#teacher-toolkit

If you don’t have access to the internet in the classroom, 
all Zap code content is available to download on the 
activity’s web page (see link to the left) as a PowerPoint 
presentation or as bundles of images.

Find more great space-themed STEM resources at 
https://www.stem.org.uk/esero
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