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Europa Encounter BACKGROUND INFORMATION

The Galileo mission, launched in 1989, 
provides the bulk of current data on Europa. Three 
decades later in 2014, the Hubble Space Telescope 
detected water vapor plumes towering 30 miles 
high. Two years later, Hubble observed water vapor 
plumes in the exact same location, this time 
spouting 62 miles above the surface.  

These plumes have been matched to 
locations on thermal maps, where the area is 
thought to be a few degrees warmer than the 
surrounding terrain. The plumes and the warmer 
terrain could be generated by a variety of geological 
activity. There are two proposed scenarios that link 
the plumes and warmer terrain:  

1. The warmer area could be caused by the
heat from liquid water, located more than
one mile beneath Europa’s thick, icy crust.
The water is pushed upward and cracks the
surface, venting as a plume.

2. Water ejected by the plume falls onto the
surface as a fine minst. This process could
change the structure of the surface grains,
allowing them to retain heat longer than the
surrounding landscape.

The Europa Clipper is an interplanetary
mission in development by NASA, set for launch in 
the 2020s.  

So far, there is no solid evidence that life 
exists on Europa, but Europa has emerged as one 
of the most likely locations in the Solar System for 
potential habitability. 

Europa is the smallest of the four Galilean  
moons (Io, Ganymede, Callisto, and Europa)  
orbiting Jupiter, and the sixth-closest to the planet  
of all the known moons of Jupiter. Jupiter has 53  
named moons and another 26 awaiting names. The  
Jovian system encompasses Jupiter, its rings, and  
moons. Europa is also the sixth-largest moon in the  
Solar System.  

Europa, along with Jupiter’s three other  
large moons, was discovered in 1610 by Galileo  
Galilei, however, the German astronomer, Simon  
Marius, gave the moons their names.  

Slightly smaller than Earth’s Moon, Europa  
is primarily made of silicate rock and has a 
water-ice crust. Scientists and Astronomers believe  
it probably has an iron-nickel core. Europa has a  
very thin atmosphere, composed of oxygen. Its  
surface is striated with cracks and streaks, with a  
few craters.  

Europa has the smoothest surface of any  
known solid object in the Solar System. The  
apparent smoothness of the surface has led to the  
hypothesis that a water ocean exists beneath the  
surface, which could harbor extraterrestrial life.  

It is estimated that Europa’s outer layer is  
around 100 kilometers (62 miles) thick; part of that  
as its frozen crust, and part as liquid ocean  
underneath the ice. 

Exploration of Europa began with the  
Jupiter flybys of Pioneer 10 and 11 in 1973 and  
1974, providing the first ever close up images of  
Europa.  

In 1979, NASA’s Voyager 1 and 2 traveled  
through the Jovian system and found evidence that  
Europa’s interior, encapsulated under a crust of ice,  
has been kept warm over billions of years. The  
warmer temperature is due to gravitational tidal  
forces that flex the moon’s interior - like squeezing  
a rubber ball - keeping it warm.  
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MISSION STORYLINE
It is the year 2040, astronauts traveled from Earth to Jupiter in a space station equipped with a vehicle 

that will travel to Jupiter’s moon of Europa to launch a probe into the ice moon. Its goal is to dive deep into the 
massive water ocean underneath the ice sheets studied by the Europa Clipper in the 2020s. The salty ocean 
contains more water than all the Earth’s oceans combined! 

Due to an emergency, Mission Control is closed, and we are going to take the lessons learned from the 
2020 pandemic on how to work remotely by having a remote Mission Control to finish the mission. You have 
been chosen as a member of the remote Mission Control crew to manage the astronaut. You will keep the 
astronaut safe from dangers such as radiation, guide them to the proper location, determine the impact 
location for the probe, to launch the probe into its depths, and analyze data from the probe.  

In your mission you will have goals that your team must achieve in order to find out if life can or does exist on 
Europa:  

1. Safely have the Mission Commander enter Europa’s orbit AND safely return to the docking station,
keeping all life sustaining levels onboard the spacecraft is vital.

2. Release the probe with its analyzing equipment into Europa’s ocean.
3. Analyze data from the probe and determine if there are signs of life.

What is hidden in the ocean? Life? It is your job to find out! 

Challenger Learning Center
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JOB REFERENCES 

NAVIGATION (NAV) 
Description: The Navigation team is responsible for 
tracking the position of the Spacecraft and getting 
the Mission Commander in orbit around Europa. 
Your calculations will be vital to getting the Mission 
Commander to orbit Europa and send the probe to 
the surface and return to the Jupiter Gateway. Once 
the probe has been launched, you are responsible 
for getting the Spacecraft back to the Jupiter 
Gateway.  

PROBE (PROBE) 
Description: The Probe team prepares, tests and 
launches the probe impactor that will burrow into 
the surface of Europa. This probe is the most 
mission critical component for the success of the 

MEDICAL (MED) 
Description: The Medical team monitors the 
Mission Commander’s physical and mental 
well-being during the mission. You will be 
monitoring their heart rate, temperature, and mental 
status as they carry out the mission. 

OCEAN (OCEAN) 
Description: The Ocean team analyzes features of 
Europa’s surface in order to learn more about 
Jupiter’s icy moon and to help the Remote team 
determine the best impact location for the probe. 
You will also analyze spectrometer readings to 
determine element composition. 

ASTROBIOLOGY (BIO) 
Description: The Astrobiology team researches 
signs of life and determines if the PROBE discovers 
life upon impact.  

LIFE SUPPORT (LS) 
Description:  The Life Support team maintains the 
critical life support systems onboard the 
spacecraft. Without this system, the astronauts 
cannot survive in space. 

ISOLATION (ISO) 
Description: The Isolation team monitors the 
radiation level onboard the Spacecraft. A small 
level of radioactivity is normal. A large level of 
radioactivity could create a hazardous environment 
for the astronaut. 

HAZARD (HAZ) 
Description: The Hazard team monitors all 
potential dangers and threats to the Spacecraft and 
its crew by analyzing debris impact panels on board 
the Spacecraft.   

SATELLITE (SAT) 
Description: The Satellite team works with the 
Mission Commander to align the communication 
satellite and to research the antennas needed to 
keep the satellites and probes in working order. 

mission, as without it we cannot learn what is under  
Europa’s ice sheets!  

REMOTE (REM) 
Description: The Remote team determines the best  
place for the probe to impact the surface of Europa,  
Jupiter’s icy moon. You will analyze three locations  
in hopes of determining which location provides the  
best opportunity to find signs of potential life on  
Europa.  

ENERGY (NRG) 
Description: The Energy team will be conducting  
vital calculations to help the Navigation (NAV) team  
safely guide the Spacecraft and its crew on this  
mission. They will also work with the HAZ team in  
case of an emergency. 

SPACE WEATHER (SW) 
Description: Space Weather studies the radiation  
impacting Europa from Jupiter. Make sure to notify  
the Mission Commander if you notice anything that  
could jeopardize the mission or put the Mission  
Commander in danger.  
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Europa Encounter Job Application

Personal Data 
Name ____________________ Date _____________________
School ___________________ Grade ____________________
Teacher’s Name ___________________________________________ 

Career Objective 
Please review all the available positions and list your top three choices. 

I am applying for a position on any one of the following teams: 
1st Choice _____________________  
2nd Choice ____________________  
3rd Choice _____________________  

Relevant Skills and Experience 

What makes you best qualified for these positions?  
___________________________________________________________________________________________________ 
___________________________________________________________________________________________________ 
___________________________________________________________________________________________________ 

What experience and skills make you the best candidate for these positions?  
___________________________________________________________________________________________________ 
___________________________________________________________________________________________________ 
___________________________________________________________________________________________________ 

List memberships in any organizations or civic clubs (Boy Scouts, Girl Scouts, 4-H, sports teams, etc … ).  
___________________________________________________________________________________________________ 
___________________________________________________________________________________________________ 
___________________________________________________________________________________________________ 

List any honors, awards, publications, or personal achievements (Honor roll, school paper, science 
fair/projects, etc … ).  
___________________________________________________________________________________________________ 
___________________________________________________________________________________________________ 
___________________________________________________________________________________________________
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FIND THE PLUME! 
Modeled after the game of Battleship, you will become the Europa Clipper to hunt for the presence of 

water plumes near Europa’s surface. Read the background information about the Europa Clipper and the 
instruments on board, and then move to page ____ to play Find the Plume! 

NASA's Europa Clipper spacecraft will 
conduct a detailed survey of Jupiter's moon Europa 
to determine whether the icy moon could harbor 
conditions suitable for life. The 
spacecraft, in orbit around Jupiter, 
will make about 45 close passes over 
Europa, shifting its flight path for 
each flyby to soar over a different 
location so that it eventually scans 
nearly the entire moon. 

Europa Clipper's payload will 
include cameras and spectrometers 
to produce high-resolution images 
and compositional maps of Europa's 
surface and thin atmosphere, an ice-penetrating 
radar to search for subsurface water, and a 
magnetometer and gravity measurements to 

measure the moon's magnetic field and unlock 
clues about its ocean and deep interior. 

The spacecraft will also carry a thermal 
instrument to pinpoint locations of 
warmer ice and perhaps recent 
eruptions of water, and instruments 
to measure the composition of tiny 
particles in the moon's thin 
atmosphere and surrounding space 
environment. In 2012, NASA's Hubble 
Space Telescope observed water 
vapor above Europa, providing the 
first strong evidence of water plumes. 
If the plumes exist — and if they're 

linked to a subsurface ocean — they will help 
scientists investigate the chemical makeup of 
Europa and the ocean's potential to harbor life 

There are a number of instruments on the Europa Clipper that collect data and materials that help the 
spacecraft analyze Europa’s ocean composition without even landing on its surface:  

Instrument 
name 

Abbreviation  Description and scientific objectives 

Europa Thermal 
Emission 

Imaging System 

E-THEMIS The Europa Thermal Emission Imaging System will provide high spatial 
resolution, multi-spectral imaging of Europa in the mid infrared and far 
infrared bands to help detect active sites, such as potential vents 
erupting plumes of water into space. This instrument is derived from 
the Thermal Emission Imaging System (THEMIS) on the 2001 Mars 
Odyssey orbiter, also developed by Philip Christensen. 

Principal investigator: Philip Christensen, Arizona State University 

Challenger Learning Center
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Mapping 
Imaging 

Spectrometer 
for Europa 

MISE 
The Mapping Imaging Spectrometer for Europa is an imaging near 
infrared spectrometer to probe the surface composition of Europa, 
identifying and mapping the distributions of organics (including amino 
acids and tholins[57][58]), salts, acid hydrates, water ice phases, and other 
materials. From these measurements, scientists expect to be able to 
relate the moon's surface composition to the habitability of its 
ocean.[58][59] MISE is built in collaboration with the Johns Hopkins 
University Applied Physics Laboratory (APL). 

Principal investigator: Diana Blaney, Jet Propulsion Laboratory 

Europa Imaging 
System  EIS 

The Europa Imaging System is a visible spectrum wide and narrow 
angle camera instrument that will map most of Europa at 50 meters 
(160 ft) resolution, and will provide images of selected surface areas at 
up to 0.5 m resolution. 

Principal investigator: Elizabeth Turtle, Applied Physics Laboratory 

Europa 
Ultraviolet 

Spectrograph 
Europa-UVS 

The Europa Ultraviolet Spectrograph instrument will be able to detect 
small plumes and will provide valuable data about the composition and 
dynamics of the moon's exosphere. Principal Investigator Kurt 
Retherford was part of a group that discovered plumes erupting from 
Europa while using the Hubble Space Telescope in the UV spectrum.[60] 

Principal investigator: Kurt Retherford, Southwest Research Institute 

Radar for 
Europa 

Assessment and 
Sounding: 
Ocean to 

Near-surface 

REASON 
The Radar for Europa Assessment and Sounding: Ocean to 
Near-surface (REASON)[61][62] is a dual-frequency ice penetrating radar 
instrument that is designed to characterize and sound Europa's ice 
crust from the near-surface to the ocean, revealing the hidden structure 
of Europa's ice shell and potential water pockets within. This 
instrument will be built by Jet Propulsion Laboratory.[58][61]

Principal investigator: Donald Blankenship, University of Texas at 
Austin 

Interior 
Characterization 
of Europa using 
a Magnetometer 

ICEMAG 
The Interior Characterization of Europa using a Magnetometer 
(ICEMAG) was cancelled due to cost overruns.[63] Will be replaced by a 
simpler magnetometer.[64]
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Plasma 
Instrument for 

Magnetic 
Sounding 

PIMS 
The Plasma Instrument for Magnetic Sounding (PIMS) measures the 
plasma surrounding Europa to characterize the magnetic fields 
generated by plasma currents. These plasma currents mask the 
magnetic induction response of Europa's subsurface ocean. In 
conjunction with a magnetometer, it is key to determining Europa's ice 
shell thickness, ocean depth, and salinity. PIMS will also probe the 
mechanisms responsible for weathering and releasing material from 
Europa's surface into the atmosphere and ionosphere and 
understanding how Europa influences its local space environment and 
Jupiter's magnetosphere.[65][66]

Principal investigator: Joseph Westlake, Applied Physics Laboratory 

Mass 
Spectrometer 
for Planetary 
Exploration 

MASPEX 
The Mass Spectrometer for Planetary Exploration (MASPEX) will 
determine the composition of the surface and subsurface ocean by 
measuring Europa's extremely tenuous atmosphere and any surface 
materials ejected into space. Jack Waite, who led development of 
MASPEX, was also Science Team Lead of the Ion and Neutral Mass 
Spectrometer (INMS) on Cassini spacecraft. 

Principal investigator: Jack Waite, Southwest Research Institute 

Surface Dust 
Analyzer 

SUDA 
The Surface Dust Analyzer (SUDA)[8] is a mass spectrometer that will 
measure the composition of small solid particles ejected from Europa, 
providing the opportunity to directly sample the surface and potential 
plumes on low-altitude flybys. The instrument is capable of identifying 
traces of organic and inorganic compounds in the ice of ejecta.[67] 

Principal investigator: Sascha Kempf, University of Colorado Boulder 
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1. Place the water plume cut-outs (or any small game pieces) anywhere on the map, you can use as many
or as few as you wish - make sure no one can see the placement!

2. Take turns calling out coordinates on the map to locate the water plumes. For example, you might call
out, “3, AA”. If your opponent’s plume is placed there, then they will tell you that you’ve made a hit.
Continue calling coordinates.

3. The student who locates all their opponent’s plumes wins the game!

Water Plume Game Pieces 
*Each plume takes up approximately 9
blocks on the map.

Challenger Learning Center
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PROBE THE ICE! 
Scientists are interested in exploring space for a number of 

reasons: to find possible life somewhere other than Earth, to learn of 
new planets, moons and stars, and to find other possible areas where 
humans could live or travel in the future. The exploration your class will 
be taking part in is the exploration of one of Jupiter’s icy moons, 
Europa.  

One of the most unique things about Europa is that evidence 
points to the possibility of a liquid ocean beneath its icy surface, and, 
with proper chemicals and water, there is the possibility for signs of 
life.  

Each goal of the mission is vital and can be complicated, but for 
this activity, you will concentrate on releasing the probe and analyzing 
data for signs of life. What are some of the issues that a spacecraft 
crew might run into with sending a probe into Europa’s ocean? Gravity 
is a type of force that is exerted by every object in space. Europa’s 
gravitational pull on the probe could influence its path towards the 
surface. The force at which the probe could impact Europa is 
dependent on the mass of both Europa and the probe itself.  

Do you remember what makes up all of Europa’s surface? Ice! And it’s thick, anywhere from 15 
kilometers to 25 kilometers (about 9 to 15 miles). For a probe to break through this thick ice, it will need a lot of 
force.  

According to Newton’s second law of motion, force is equal to the mass of an object, multiplied by the 
acceleration of the object: F=ma (force = mass x acceleration). Mass is the amount of matter that makes up an 
object, and acceleration is the rate of change of velocity of that object.  

Using Newton’s second law of motion and the information on your worksheet, you will determine the 
possible adjustments the crew may need to make to the probe in order to break through Europa’s icy surface 
and explore the ocean below.  

Move to the next page to begin. 

Challenger Learning Center
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The goal of the Europa mission is to investigate if there is the possibility of life within its ocean. In order 
to collect data, the scientists will bring a probe with them that can break through the extremely thick icy 
surface. In order to do this, scientists have done research on the amount of force needed to break through 1 
kilometer (km) of ice and have determined that 65,000 Newtons (N) of force is necessary to break through. 
Use the table below to help you enter data and answer the questions for Site A and Site B.  

Mass 
the amount of matter that makes 

up an object 

Acceleration 
the rate of change of velocity of that object 

Force 
the push or pull of an object 

● Units=kilograms (kg) ● Units=meter per second squared
(m/s2)

● Units=Newtons (N)

Force = mass x acceleration  (F=ma) 
Probe  Mass 
1  450 kg 
2  370 kg 
Potential Entry Points  Ice Thickness 
Site A  23 km 
Site B  16 km 

SITE A ANALYSIS 

1. What acceleration would be necessary to break through 23 km of ice using a 450kg probe?

F=  m=  a= 

2. What acceleration would be necessary to break through site A with probe 2?

F=  m=  a= 

3. What is the average acceleration needed to break through 23 km of ice?
Probe 1acceleration =
Probe 2 acceleration =

(probe 1 acceleration + probe 2 acceleration)/2 
Mean acceleration = 

Challenger Learning Center
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SITE B ANALYSIS 

1. What acceleration would be necessary to break through 16 km of ice using a 450kg probe?

F=  m=  a= 

2. What acceleration would be necessary to break through site B using Probe 2?

F=  m=  a= 

3. What is the average acceleration needed to break through 16 km of ice?
Probe 1acceleration =
Probe 2 acceleration =

Mean acceleration = 

7. Based on the calculations you did today what would be the best probe/ site (probe number and site letter)
combo for the mission commander to use? Explain in writing why below.

8. In this practice you looked at how changing the mass and/ or amount of ice to break through would change
your decision on what is best for this mission. What is another component you think we could change and how
would you change it?

9. What are some other components considered in preparing for this mission and entering the ocean that you
can think of?

Challenger Learning Center
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MISSION PREP 
Now that you are familiar with the history of Europa, the goals of the mission, and you’ve practiced 

important skills to make the mission successful, you need to access the tutorial page to learn how to use your 
task cards. ‘Task cards’ are your set of instructions for the mission. They contain detailed information like data 
and notes, and will give you step-by-step instructions for doing your part to complete this mission!  

Click this link: https://virtualsimclc.space/tlh-europa-tutorial/ to access the tutorial page. You may need 
to copy and paste the link into the browser, or type it out. If you cannot access the tutorial page, be sure to tell 
your teacher before the day of your mission. Make sure you know how to open items and submit data. 

 Tips for using Zoom during the mission:  

You will need to change your name in the call software to your team name. 
○ After entering the Zoom meeting, hover on your personal window. A blue

square with three white dots will appear.
○ Hover over this button and a drop down menu will appear. Click on

Rename and enter the correct team name (Ex: NAV 1; or BIO A).

Viewing the mission in side-by-side mode will enable you to see the 
shared screen alongside viewing the Mission Commander in the 
spacecraft.  

○ When students are in the virtual mission, viewing the Data Select
shared screen, they can click on View Options and choose
Side-by-side Mode.

○ Then, click Speaker View at the top.

Challenger Learning Center
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Tips for using Google Hangouts or Google Meet during the mission:  

You will need to change your name in the call software to your team name. 
○ Go to http://aboutme.google.com.
○ Click on your name.
○ In the NICKNAME field, click the icon, and enter the correct team name (Ex: NAV 1; or BIO A). Click 

Save. 
○ Click DISPLAY NAME AS.
○ Select the display that shows your name as First “Your Team” Last, and click save.

NASA is working hard to determine the best job for you! After they do so, your teacher will update you on your 
position and give you the link to your specific task cards.  

Congratulations and good luck! 

Challenger Learning Center
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LIFE IN SPACE 
Life is a very difficult thing to define. Plants look and act very different from animals and bacteria. 

However, all of these are considered living! As of now, there are six characteristics of life that we can see 
across living organisms :  

1. Made of at least one cell.

2. Reproduce to form offspring.

3. Change over time (ability to evolve).

4. Has a system of organization (cells → tissues →  organ → organ systems → organism).

5. Has the ability to metabolize energy for use (Sun for plants; Food for animals).

6. The ability to respond to different changes/stimuli from the environment.

As we explore space, we are looking for signs of life. As we search for the process of life, we have to  
look for organisms that can survive conditions that we ourselves cannot survive or even find naturally on Earth.  
This means that if we do find life, it will probably look unlike anything we have ever seen.  

Space is full of new things that are not normal for us to find on Earth. Therefore, it is important to  
analyze the things we find to classify them. Today, you will be receiving two cards and you will analyze them  
using your observation skills, the six characteristics of life, and any prior knowledge you have, to determine if  
they should be classified as living or nonliving.  
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Card 1 Analysis 
1. What is the name of the item discovered on your first card? ________________________________________
2. Record some observations about the item from the image and description  provided on the card:

___________________________________________________________________________________________________

___________________________________________________________________________________________________

3. Check if the item on the card has any of the following characteristics of life (if you are unsure, leave the
space blank).

Made of at least one cell  Has a system of organization 

Reproduce to form offspring  Ability to metabolize energy 

Ability to evolve  Ability to respond to stimuli 

4. Based on your analysis, would this be considered living or non-living? Provide your reasoning below.
___________________________________________________________________________________________________

___________________________________________________________________________________________________

___________________________________________________________________________________________________

Card 2 Analysis 
5. What is the name of the item discovered on your first card? ________________________________________
6. Record some observations about the item from the image and description  provided on the card:

___________________________________________________________________________________________________

___________________________________________________________________________________________________

7. Check if the item on the card has any of the following characteristics of life (if you are unsure, leave the
space blank).

Made of at least one cell  Has a system of organization 

Reproduce to form offspring  Ability to metabolize energy 

Ability to evolve  Ability to respond to stimuli 

8. Based on your analysis, would this be considered living or non-living? Provide your reasoning below.
___________________________________________________________________________________________________

___________________________________________________________________________________________________

___________________________________________________________________________________________________

Challenger Learning Center 
19 



Europa Encounter Student Guide 

EXTREMOPHILES 
Space has several environmental factors 

that are not suitable for living organisms on Earth. 
Planets and moons have extreme temperatures 
ranging from -346°F to 863.6°F. Space also has 
high levels or radiation that could injure and kill 
most living things. The great thing about Earth is 
that it has plenty of water and is a nice distance 
from the Sun. Many other planets and moons do 
not have the same resources and can lack the 
proper atmosphere for life. Plants need access to 
the right amount of sunlight for photosynthesis and 
all life requires some water. All of this led us to 
believe that it would be impossible to find life on 
other planets. 

However, in the last 10 years scientists have 
discovered organisms that can survive these 
extreme conditions here on Earth, and they can be 
found in places we previously thought life couldn’t 
exist. These include areas with high radiation, 
extreme temperatures and places with no access 
to direct sunlight. These organisms are called 
extremophiles.  

Extremophiles can live in conditions and 
produce energy in different ways than known 
before. Scientists discovered that extremophiles 
use a process called chemosynthesis to produce 
energy. Chemosynthesis is when organisms use 

chemical energy in the absence of sunlight to 
produce their own food source to produce energy. 
We have observed the process of photosynthesis 
or consumption or organic matter for energy for 
most living organisms, but now we have a form that 
can be used even in extreme conditions. 

The five extremophiles that were presented 
today are considered living organisms and are 
being used in experiments to see if they could 
survive in space. Because our principles of life are 
changing with new discoveries, we have other 
methods to determine if something is classified as 
living or not. One method is searching for and 
analyzing the chemical structures of potential new 
organisms. On earth we have discovered that all 
living things are composed of six elements: Carbon, 
Hydrogen, Nitrogen, Oxygen, Phosphorous, and 
Sulfur. When analyzing life or environments that 
could possibly contain life, we search for these 
specific elements. Environments that contain these 
have the potential for life and an organism made up 
of these structures could be classified as a life 
form.  

Another key chemical compound we look 
for is called methane. This is a gas that is given off 
as a result of metabolic function which is a key 
property of living things. 

 Tardigrades, or “water bears”, are the first known animal to survive after exposure to space. 

In 2007, dehydrated tardigrades were taken into low Earth orbit on the FOTON-M3 mission. For 10 days, groups of                                     
tardigrades were exposed to the hard vacuum of outer space and solar UV radiation. Back                             
on Earth, over 68% of the tardigrades that were protected from UV radiation were                           
reanimated within 30 minutes following rehydration.  

In 2019, the lunar lander, Beresheet, crashed into the Moon. On board the Beresheet was a                               
nickel-metal disc laser-etched with copies of classic books, human blood samples,                     
Wikipedia articles, and tardigrades. It is believed that the disc survived the crash and lies in                               
one piece somewhere on the Moon. 
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1. What are three (3) factors that make space unsuitable for most living things?
________________________________________________________________________

2. What did scientists discover that made life in space seem possible?
________________________________________________________________________

3. What is an extremophile? ________________________________________________________________________

4. What is chemosynthesis? ________________________________________________________________________

5. What are the six (6) elements that all known living things are composed of?

________________________________________________________________________

________________________________________________________________________

6. What is the name of the extremophile on your card?
________________________________________________________________________

7. What are some of the abilities your extremophile has that might be useful for surviving in space?

________________________________________________________________________

________________________________________________________________________

8. One of your cards was an extremophile that is a living organism but the other was a non-living
formation that we find in space. What are some reasons scientists would classify that formation as
non-living? Use your observations from the card as well as some information from this reading.
________________________________________________________________________

________________________________________________________________________

________________________________________________________________________
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MISSION SURVIVAL 
To survive in a hostile environment basic human requirements must be met. Earth’s atmosphere 

provides the air we need to breathe, atmospheric pressure that the human body requires to function, and 
protection from much of the harmful radiation of the Sun.  

On Earth, some basic human needs include food, water, shelter, and clothing. The body can go without 
food longer than it can go without water. Shelter provides protection from the elements such as extreme 
temperatures and inclement weather. Likewise, proper clothing allows humans to live and function 
comfortably. Usually, these needs are easily met.  

However, in extreme situations, humans must prioritize their needs in order to survive. Tools, resources, 
and skills may be necessary to obtain food and water or to construct proper shelter and make clothing. 
Communication can be key to survival as well. In a hostile environment, successful teamwork may be all that 
stands between the life and death of individuals.  

Life in a hostile environment requires careful thinking and planning to meet human survival 
requirements. In many aspects, Antarctica is an excellent training ground for a long duration, human mission 
on Mars. Like Mars, Antarctica is barren and typically very cold. Unlike Mars, Antarctica has air atmospheric 
conditions fit for humans, and access to water.  

You are part of a six-person crew on its way to Antarctica to collect meteorites, which are easily found 
in the white snow. Just short of base camp, the plane develops electrical problems and crashes. Miraculously, 
nobody is seriously injured, but all radio communication has been permanently damaged.  

The pilot estimates that the team is approximately a five-day walk from base camp. Another plane with 
a second crew will be flying out to camp in two weeks.  

Move to the next page. 
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1. As a class or in groups of six (6), answer the questions below. You will need to come to a consensus on
your answers (i.e. complete agreement).

Based on the scenario above, plan what you would do. Your group must reach consensus. Should you
stay near the plane or head for the base camp? Explain your answer below.
________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

2. The items below survived the crash. If you decide to head for base camp, you can only take what you
can carry with you to survive until you can get help or be rescued. You can carry a max amount of 30
pounds in your rucksack. Each item has a specified weight next to it. Decide which items are essential
for your survival kit, while staying within the 50 pounds of weight. Use the conversion chart to help your
crew calculate the weight in pounds.

Put a star next to the essential items for your survival kit. 
____ Soap - 4 ounces 
____ Washcloth - 4 ounces 
____ Batteries - 2 ounces 
____ Can Opener - 9 ounces 
____ Toothbrush and toothpaste - 20 grams 
____ Kerosene (1 gallon) - 7 pounds 
____ First Aid kit - 8 ounces 
____ Wool blanket - 5 pounds  
____ Sunglasses (6 pairs) - 186 grams 
____ Chapstick - 0.14 ounces 
____ Sunscreen - 12 ounces 
____ Pocket video game - 8 ounces 
____ Journal - 12 ounces 
____ Pen - 1 gram 
____ Swiss army knife - 1 ounce 
____ Thermal jacket - 3 pounds 
____ Compass - 2 ounces 
____ Thermal gloves - 0.5 pounds 
____ Map - 0.5 pounds 
____ Thermal hats (6 hats)  - 3 pounds 
____ Tent - 10 pounds 
____ Toilet Paper - 8 ounces 
____ Magnifying glass - 2 ounces 
____ Paper plates (pack of 48) - 2 pounds 
____ Napkins (package of 50) - 2 ounces 
____ Cooler - 15 pounds  
____ Soda (1 case of 24) - 15 pounds 

____ Parachute - 30 pounds 
____ Matches - 45 grams 
____ Sleeping bag - 3 pounds 
____ Long underwear - 19 ounces 
____ 1 gallon of Water - 8 pounds 
____ Pick axe - 2.5 pounds 
____ Flashlight - 20 ounces 
____ Candy bars (1 box of 24) - 2 pounds  
____ Fruit (1 crate of bananas) - 35 pounds  
____ Camp Stove - 8 pounds 
____ Dehydrated food (2 boxes of 4 dozen  
packages) - 45 ounces 
____ Scissors - 40 grams 
____ Twine - 60 grams 
____ Canned chili (6 cans) - 12 pounds 
____ Mess kit - 12 ounces 
____ Make-up compact with mirror - 3 ounces  
____ Flare gun - 3 pounds 
____ Portable radio - 3 ounces 
____ Thermal boots (1 pair) - 2.9 pounds  
____ Hammer - 16 ounces 
____ Screwdriver - 3 ounces 
____ Nails & screws - 80 grams 
____ Duct tape - 1 pound 
____ Shovel - 6 pounds 
____ Garbage bags - 5 pounds 
____ Canteen - 0.25 pounds 
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3. How much is the total weight of all the items you have chosen in pounds? ____________

1 pound  16 ounces  453.59 grams 

1 ounce  28.35 grams  0.0625 pounds 

1 gram  0.002 pounds  0.035 ounce 

4. What items will you leave behind?
5. What items don’t belong in the survival kit, but you would be willing to carry on a five-day walk to the

base camp?
6. Compare and contrast surviving in a hostile environment like Antarctica to surviving in other places on

Earth or in the Solar System, such as the Moon, Mars, a space station, or on an extended mission to
Mars.

7. What was difficult about reaching a consensus? What would make it easier next time?
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Careers in STEAM 
Jobs in “space” includes a lot more than being an astronaut for NASA. 

NASA civil service employees are responsible for conducting aerospace research and development, managing 
resources, and operating NASA facilities. Working for NASA is truly a unique experience. Whether someone is 
supporting the programs that enable visitation to the outer planets, or are a scientist making amazing 
discoveries, there is a place for everyone at NASA. 

The NASA Pathways Intern Employment Program is open to current students and individuals accepted for 
enrollment in qualifying educational programs. The IEP provides opportunities to work and explore careers 
while still in school. Intern appointments may be for indefinite periods without not-to-exceed dates or 
appointments with NTE dates of up to one year. If you successfully complete an Intern appointment without an 
NTE date at NASA, you may be converted to permanent employment or term employment of up to six years. 

To be eligible for NASA’s IEP, you must: 

● Be a U.S. citizen;
● Be at least 16 years of age;
● Be enrolled or accepted for enrollment on at least a half-time basis;
● Be pursuing a degree or certificate;
● Currently have and maintain a 2.9 grade point average;
● Be able to complete at least 640 hours (roughly 16 work weeks) of work prior to completing your

degree/certificate requirements; and
● Meet any other requirements described in the announcement (some IEP positions require you to be

pursuing specific majors).

Resources 
NASA Pathways Program nasa.gov/careers/pathways-program 
STEM Pathways stempathways.org/ 
USA Jobs usajobs.gov/ 
Space Individuals spaceindividuals.com/ 
Space Careers space-careers.com/ 

This guide was created by the Challenger Challenger Learning Center of Tallahassee and edited for the Challenger Learning 
Center at the Scobee Education Center at San Antonio College. 
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