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InSight into Mars

Mars is the fourth planet from the Sun, the ‘Red Planet’, 
and can be seen from Earth with a telescope at various 
times in the year. The red colour comes from iron in the 
soil, in a similar way to soils found on Earth. It is smaller 
than Earth and further away from the Sun (about 1.5 
times further away). A day on Mars is very similar in length 
to a day on Earth and the planet takes 687 days to orbit 
the Sun. Mars has two moons, Phobos and Deimos. There 
have been a number of spacecraft launched with the 
intention of orbiting Mars (the earliest successful one 
was in 1965 as part of the Mariner programme) and some 
have been designed to land on the planet. The successful 
missions have provided a lot of information about Mars.

Discussion: Why do you think more information 
is obtained about the planet by landing on it and 
analysing it in situ?

Mars rovers, Spirit and Opportunity, landed in January 
2004 and explored the surface of Mars long after their 
expected 90 day expeditions, and their signals were still 
being received up until 2018 (see https://mars.nasa.gov/
mer/ for the latest news). These probes have provided 
much important information. Curiosity Rover landed in 

2012 and began to explore the surface of Mars and it 
is still working (see https://mars.nasa.gov/msl/home/ 
for the latest news). In recent papers published in 2020, 
scientists describe the ‘Initial results from the InSight 
mission to Mars’. NASA’s InSight (Interior exploration 
using Seismic Investigations, Geodesy and Heat 
Transport) craft landed on the Elysium Planitia (a broad 
plane that straddles the equator of Mars) on Mars on the 
26th November 2018 (Figure 1). Its aim was to provide 
data to allow researchers to determine the structure 
of the interior of Mars, its seismicity and its impact 
cratering rate. 

Discussion: Why couldn’t orbiters provide the same 
data? What do we know about the seismicity on Earth? 
What is impact cratering rate and why would we want 
to know this? 

So, what has InSight found out in the first year of its 
mission? (live updates can be found from https://mars.
nasa.gov/insight/).

174 marsquakes (note the name) had been detected in 
the first six months, with 150 small magnitude events that 
are from the crustal surface, and 24 sub-crustal events 
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Figure 1. a). NASA InSight’s first ‘selfie’ and b). InSight’s scoop pushes on top of the ‘mole’, Insight’s Heat Flow and Physical 
Properties Package,a self-hammering heat probe that measures the heat flowing from the planet.

a). b).

Credit: NASA/JPL - Caltech Credit: NASA/JPL - Caltech
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(from deeper into the surface of Mars) that are higher 
in magnitude (equivalent to 3-4 on the Richter scale 
used to measure earthquakes). Figure 2 demonstrates 
how marsquakes may move through the planet. Two of 
the largest marsquakes were located near the Cerberus 
Fossae fracture system. On Earth, earthquakes occur 
along the boundaries between different tectonic plates. 
Mars does not have tectonic plates like Earth but does 
have volcanoes and marsquakes seem to occur at the 
boundary between different rock systems along the fault 
lines generated, it is assumed, by the volcanic activity in 
the past (Figure 3). Seismic activity is very low during the 
martian night but increases in the day and scientists are 
analysing data to understand why this occurs.

Do you know that moonquakes have also been detected 
on the Earth’s moon?

Figure 2. An artist’s concept of seismic waves through 
Mars’ interior (GIF format - click on the image to view an 
animation showing seismic waves through Mars’ interior). 

Figure 3. Landslide on the Mars surface indicating 
tectonic activity (marsquakes). 

The magnetic field detected by InSight is around 
ten times stronger than that inferred from orbiter 
measurements (a reason why surface measurements are 
so important) and preliminary studies suggest that there 
are magnetised rocks beneath the surface of Mars that 
are 3.9 billion years old. Mars did have a magnetic field 
like Earth a long time ago but does not now, but rocks 
have become magnetised and persist today. 

InSight also provides weather data for Mars and it is now 
possible to obtain a daily weather report from the NASA 
website. A sol is a Mars day. It is slightly longer than an 

Earth day at 24 hours, 39 minutes and 35 seconds. As 
an example of data obtained, we have selected Sol 19. 
On this day, the wind speed varied between 7.5 and 
17.5 metres per second (27-63 km/h), The temperature 
was about 180 K (-93.15 °C) just before Martian dawn 
and peaking at about 250 K (-23.15 °C) around Martian 
midday. The surface pressure varied between 720 and 
760 Pascals (Pa) – this is over 100 times lower than Earth 
(on Earth, the surface pressure would be around 101,000 
Pa). These are typical variations seen each day, while dust 
storms have been regularly detected.  

In other words, it is windy, dusty and very cold on the 
surface of Mars. The Martian atmosphere contains mainly 
carbon dioxide (CO2) and so you could not breathe on 
Mars without a space suit and a life support system. 

The Teacher Guide that accompanies this series of I bet 
you didn’t know… articles on planets includes activities 
that enable children to learn more about the Earth and 
space, the processes of science research and to develop 
their own enquiry skills. 

Activities that are relevant to this article include: 

•	 Researching all the missions to Mars: which 
succeeded, and which failed, which countries led 
them and their objectives 

•	 Finding out about some of the scientists/engineers 
who worked on the InSight program 

•	 Investigating the formation of ‘craters’ by dropping 
meteors into sand 

•	 Magnetising metals 

•	 Analysis of Mars weather data – plotting graphs

GLOSSARY

in situ 
in the original place

Pascal 
a unit of pressure (equivalent to one Newton per 
square metre)

seismic activity 
the types, frequency and size of earthquakes over a 
period of time in a given region

sol 
a solar day on Mars (24 hours, 39minutes, 
35 seconds) 

tectonic plates 
massive pieces of land that connect together on 
the earth’s outer shell. These pieces bump together 
and move, just a few centimetres each year

https://www.nasa.gov/sites/default/files/thumbnails/image/pia2344-16.gif
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