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Family Space Day Overview 
 

Family Space Day is a three hour event. The activities are set up so that children and 
parents can select the order in which they undertake activities. Parents and children are 
encouraged to learn, play, and explore together. 

 
Objectives of the Day 
Children will: 

 learn about different types of ice and their properties. 
 explore where in our solar system ice and water exist, may exist, or may have 

existed in the past. 
 build an understanding of the features carved by flowing water. 
 discover how scientists use clues left by water to interpret the history of other 

planets. 

 
Activities 

 Station 1: Hide and Seek Posters 
Children view 10 informational posters and then determine, based on what they 
have learned, where water and ice may exist in our solar system. 

 

 Station 2: Ice Exploration 
Children become scientists and investigate the properties of water and ice using 
science tools. 

 

 Station 3: Tip of the Iceberg 
Children investigate how water expands when it freezes and predict the 
behavior of ice in water. 

 

 Station 4: Ice is Nice 
Children explore different types of ice using science tools. 

 

 Station 5: Water on Mars? 
Children create river channels like the ones on Earth and Mars and watch the 
development of the landscape through water flow and erosion. 

 

 Station 6: Build a Comet 
Children build their very own comet using various craft items. 

 

 Station 7: Coloring Sheets and Games  
Children relax and color and play simple games related to ice and water in our 
solar system. 

 

 Station 8: Reading Room  
Children and their parents browse and read a selection of books about ice and 
water in our solar system (refer to book list for suggested reading). 

 
Other Materials 

 Facilitator Information – Ice and Water in Our Solar System 
 Explore Ice and Water in Our Solar System - Book and Website References 
 All About Ice and Water in Our Solar System – A Fact Sheet 
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Facilitator Information 
(All you need to know about ice and water in our solar system to survive the day) 

  
All About Water 
Liquid water is the one substance required by all life as we know it. Water exists in  
 
Water is one of only a few substances that is found naturally in all three states on Earth – 

solid (ice), liquid, and gas (water vapor). We interact with these 
states every day; while typically invisible, steam is a common form 
of water vapor. Clouds are concentrations of water droplets or ice 
crystals. We are familiar with the solid form of water as ice cubes; 
hail, sleet, and snowflakes fall from the sky, icicles hang from roofs 
and trees in winter, glaciers wind their way down mountain valleys, 
sea ice cover polar seas, and ice caps and ice sheets cover large 

stretches of continents at the north and south ends of our globe. Water covers just over 
70% of Earth’s surface. Most of this is in our oceans as salt water (97%), with glaciers 
and ice caps holding 2.4% of our water in a frozen state. The remaining 0.6% is the 
freshwater in our rivers and lakes.  
 
It is only on Earth that the three states of water are found together, as far as our 
exploration of the solar system has discovered.  
 
Water Properties 
Water is a tasteless, odorless substance with a neutral pH of 7. It is clear in small volumes 
but, because it selectively absorbs red light, it is blue in large volumes. The temperature 
at which pure water changes from a solid to a liquid (melting point) or from a liquid to a 
solid (freezing point) is 0°C (32°F), and the temperature at which it changes from a liquid 
to a vapor (boiling point) is 100°C (212°F) at sea level.  
 
Changes in temperature cause water to change state. Increasing the temperature above 
the melting/freezing point causes ice to melt and change state from solid to liquid (water). 
Increasing the temperature above the boiling point causes water change from liquid to 
gas (water vapor).  

Unique Properties of Water 
While water is well behaved, it does not behave like most other liquids. 

Water is a polar molecule; its oxygen has a slightly negative charge and its hydrogens – 
located at “one end” of the molecule - have a slightly positive charge. As opposites 
attract, water molecules naturally stick together, forming a hydrogen bond. Hydrogen 
bonds form when the hydrogen atoms of one water molecule are attracted to the oxygen 
atom of a neighboring molecule. This gives water its high surface tension and causes 
water to “clump” into drops, rather than spread across a surface.  

Water also dissolves many types of substances, especially other polar and ionic (made 
of charged atoms or molecules) substances. This is due in a large part due to its polarized 
nature and its ability to form hydrogen bonds. When a substance is placed in water, the 
polarized ends of the water molecules work to break the bonds holding the molecules of 
the substance together. Positively charged atoms (ions) of the substance are pulled 
toward the negatively charged oxygens of the water molecules surrounding the substance, 
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and negatively charged atoms (ions) are pulled toward the positively charged hydrogens 
of water molecules. Salts, sugars, acids, alkalis, and gases dissolve in easily in water. 
While water dissolves a large number of substances, it is not the universal solvent (if it 
were, you would dissolve when you took a shower … which would be unpleasant at the 
least).  

Water has a high specific heat capacity. This is the amount of heat energy required to 
increase the temperature of a certain volume (usually a gram or a kilogram) of a 
substance by a certain amount, usually one degree Celsius. Water can absorb a lot of heat 
before its temperature goes up. This property allows the water in our atmosphere and 
ocean help to regulate or buffer the rate at which our temperatures change. This is why 
deserts, with little water vapor in the air, get cold very quickly at night and get hot quickly 
during the day. This is also why areas very close to oceans or large bodies of water have 
more gradual temperature shifts day to day or season to season. Water even helps 
regulate the temperatures of living things; all organisms are made of a significant amount 
of water by weight!  

The solid form of water – ice – is less dense 
than the liquid form. Water is the only known non-
metallic substance that expands when it freezes. 
Water is most dense at 4°C (39°F). When water 
freezes, its density decreases and it expands 
approximately 9% by volume. The molecules in the 
crystal structure of ice have more space between 
them than the molecules of liquid water. This 
decreased density allows the solid form of water to 
float on the liquid form. Such a minor detail has 
many far-reaching consequences (beyond the 
tragedy of the Titanic). If solid ice were more dense 
than water, it would sink, potentially displacing or 
killing bottom-dwelling aquatic life. In the most 
extreme conditions, there would be no way to melt 
the ice in deep lakes and oceans and it would 
thicken from the bottom to the surface, becoming 
permanently frozen bodies of ice, and disrupting 
Earth’s water cycle.  

 
Iceberg floating on the ocean.  
Image courtesy of the National Science 
Foundation,  
http://photolibrary.usap.gov/index2.htm 

Ice in our Solar System 
Ice can be found across our solar system from Earth to Mars to the rings of Saturn to the 
orbiting comets. Recent discoveries suggest it exists at Mercury’s poles and future 
exploration of our Moon encompasses the search for this resource that would be so 
valuable for future human outposts.  

What is Ice? 
When you think of ice, you probably think of the ice cubes that you put in drinks, or of 
snow, or even of the ice on which the polar bears live.  

In our solar system there are different types of ice. Planetary scientists consider ice to be 
substances that we normally find as a liquid or gas at room temperature, but that occur 
as solids, usually crystalline, in the colder temperatures of our solar system. Water is one 
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of these substances! Ammonia, methane, and carbon dioxide also occur as ices on other 
planets and moons.  

Where is Ice in the Solar System?  

A long time ago, in our very own solar system … The processes that formed our solar 
system four and a half billion years ago helped to distribute the ices. Close to the Sun, it 
was too hot for water and other ices to condense. Instead rocky materials and metals 
collected here to form the smaller rocky planets. Farther out, beyond the frost line – that 
is, somewhere between the asteroid belt and Jupiter – the ices were able to condense in 
the colder reaches of space, forming the cores of the gas giants and their moons. Beyond 
the gas giants the Kuiper belt and Oort cloud are host to the leftovers of solar system 
formation, small icy rocky bodies (yes, including Pluto!), and icy comets.  

Terrestrial Planets.  If the inner, rocky planets formed in a part of the solar system that 
was too hot for ices to condense … where did all the ice come from? There are two 
primary sources, first, the planets themselves, and second, delivery by comets (not unlike 
having pizza delivered to your home…).  

As Earth, Venus, Mars, and Mercury evolved, they released gases from their interiors 
through volcanic activity. Volcanos on Earth continue to release gases today, including a 
lot of water vapor. On the early planets, these gases formed the planetary atmospheres. 
Atmospheres are important for maintaining relatively constant surface temperatures. On 
planets or moons without atmospheres that are close to the Sun, the surfaces in sunlight 
get very hot and the surfaces in darkness (night side) get very cold.  

On some of the terrestrial planets, water vapor in the early atmospheres eventually 
condensed and precipitated to form oceans once the planetary surfaces cooled. Each 
planet has a different history that influences whether or not it has ice.  

Mercury.  Mercury’s relatively small size did not provide sufficient gravitational attraction 
to “hold” an atmosphere. Because it was small, it cooled quickly, so volcanic processes 
stopped early in its history and did not replenish its atmosphere. In addition, Mercury is 
the closest to the Sun. Solar wind weathered away its atmosphere and continues to heat 
its surface to temperatures that are far too hot for water to condense or for ice to exist … 
except, possibly, in a few special places (foreshadowing!).  

Venus.  Venus has a very dense atmosphere that contains 
~97% carbon dioxide. Carbon dioxide is a green house gas, a 
gas that can absorb solar radiation in the thermal infrared 
range of the spectrum. This thick blanket of gas traps the 
Sun’s radiation and heats the planet’s surface to a whopping 
467°C (872°F). The surface of Venus is the hottest in the solar 
system – hotter even than Mercury, which is closer to the Sun! 
Venus is too hot to have any type of ice on it.  
 
Image courtesy of NASA, 
http://nssdc.gsfc.nasa.gov/photo_gallery/photogallery-venus.html.   



 Copyright by the Lunar and Planetary Institute, 2009 
LPI Contribution Number 1490 

 http://www.lpi.usra.edu/education/space_days 

Earth.   Earth’s atmosphere, like any planetary atmosphere, helps to moderate our 
temperatures so that the Sun’s radiation does not cause the surface to get too hot on the 
daytime side or plunge to temperatures well below freezing on the nighttime side. The 
small amounts of greenhouse gases, such as water vapor and carbon dioxide, help to 
warm Earth even more, making it habitable. Earth’s average temperature is about 15°C 
(59°F), but it ranges from -89°C (-128°F) to 58°C (136°F).  

Not surprising, the ice on Earth is water ice because we 
have an abundance of water. Water ice is found where the 
temperatures are below the freezing point of water and 
there is enough precipitation for snow or ice crystals to 
fall or there is water that can freeze. Permanent ice is 
found on Earth’s high mountains and in its polar regions, 
and sometimes in protected areas such as caves. During 
the winter months, seasonal temperatures get cold 
enough to allow snow to temporarily accumulate farther 
from the poles.   

Snowflake. Image courtesy of SnowCrystals.com, 
http://www.its.caltech.edu/~atomic/snowcrystals/photos/photos.htm. 

 

 

The freezing point of carbon dioxide is -78°C (-108°F); pure ammonia’s freezing point is -
77°C (-107°F). These ices could exist in the coldest places on Earth, but the substances 
do not exist naturally in sufficient amounts.  

Mars.  Early Mars had a climate that was warmer and wetter than today; its atmosphere 
was thicker and water flowed across the surface. Mars may even have had oceans. As the 
interior of Mars cooled, volcanism declined and the atmosphere of Mars thinned. Today’s 
atmosphere is made of 95% carbon dioxide, 3% nitrogen, and small amounts of other 
gases, including water, oxygen, and methane. The atmospheric pressure on the surface of 
Mars is about 1/100 that of Earth’s atmospheric pressure at sea level. Because of the thin 
atmosphere and Mars’ distance from the Sun, Mars is cold. Its temperatures range from 
−87°C to −5°C, well under the freezing point of water and also cold enough to freeze 
carbon dioxide.  
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Because of the low atmospheric pressures, liquid water at the surface of Mars would 
evaporate into water vapor. So what happened to all that water that used to be on the 
surface of Mars? Some did evaporate into space. But much is frozen under the surface and 
in the polar ice caps. Mars has water ice!  

Water ice in a 35-kilometer-wide crater in the northern 
hemisphere of Mars. The light dusting of ice on the crater 

edges is carbon-dioxide ice.  

Image courtesy of the European Space Agency (ESA/DLR/FU 
Berlin (G. Neukum), 

http://www.esa.int/esaMI/Mars_Express/ 
SEMGKA808BE_1.html   

But Mars also has another type of ice – carbon 
dioxide ice! In the winter the carbon dioxide 
in the atmosphere condenses and falls to the 
ground as carbon dioxide ice. In the summer, 
much of this changes from the solid form back 
into gas (sublimates). 
 
Image courtesy of NASA.  

 

Mars has ice caps at both its poles. The north pole ice cap is about 1100 kilometers (700 
miles) across - larger than the state of Texas (!). The southern ice cap is about 1/10 this 
size. Both ice caps are made mostly of water ice, but the southern ice cap has a 
permanent cover of carbon dioxide ice. The ice caps grow each winter as carbon dioxide 
ice is added to them, and decrease each summer as the carbon dioxide sublimates.  
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Like Earth, Mars’ climate has fluctuated through geologic time, sometimes getting warmer 
and sometimes getting colder. During colder times, its ice caps expanded and glaciers 
extended farther across the Martian landscape.  

The Curious Cases of the Moon … and Mercury.  Our Moon has no atmosphere; as it 
spins on its axis, its surface experiences temperatures ranging from 225°F (107°C) in 
sunlight to –243°F (–153°C) in the dark. Ice and water cannot exist under these 
conditions; they would evaporate. Why then, is NASA exploring the Moon’s surface to see 
if water ice exists?  

The Moon’s poles have areas of permanent light and permanent darkness. Sunlight 
reaches the north and south polar regions at low angles of incidence. Because the Moon’s 
axis of spin is tilted at a very small 1.5 degrees to its orbit around the Sun, this low angle 
of incidence does not change during the year (as it does on Earth, causing seasons). Deep 
craters at the poles never receive sunlight. They are permanently shadowed and 
permanently cold! These are the cold-storage pits of the lunar surface. They are cold 
enough to trap volatiles — elements that evaporate readily at standard temperature and 
pressure – like water.  

Radar data collected by the Clementine spacecraft suggest that water ice, perhaps mixed 
with regolith, exists at the lunar south pole. Spectrometers onboard the Lunar Prospector 
spacecraft detected hydrogen — one component of water — at the lunar poles. Based on 
the presence and distribution of the hydrogen, scientists hypothesize the presence of 
extensive water ice at the poles. Several spacecraft will provide more definitive data about 
the presence of water ice. NASA’s Lunar Reconnaissance Orbiter (LRO) and India’s 
Chandrayaan-1 spacecraft carry radar instruments to map the extent and distribution of 
materials at the poles in far greater detail than previous missions. NASA’s Lunar Crater 
Observation and Sensing Satellite (LCROSS) mission will help confirm the presence of 
water ice by impacting the lunar surface in a permanently shadowed crater. The resulting 
plume will be analyzed for water ice and vapor and other materials by instruments on the 
LCROSS shepherding spacecraft and the LRO, and by telescopes on Earth. If there is ice at 
the lunar poles, there are still many questions about how it got there, its composition, 
how fast it accumulates, and how much regolith is mixed with it.  

Water is a valuable resource for future human exploration and habitation on the Moon. 
The presence of water will reduce the cost of transporting water to the Moon (at $10,000 
per pound!). Beyond the need for drinking water, it can be separated into its two 
components — hydrogen and oxygen — and used to make propellant for spaceflight. The 
oxygen can also be used for the production of breathable air.  

Where did this ice on the Moon come from? Comets! Comets striking the surface of the 
Moon delivered water ice that became trapped in the permanently shadowed craters. This 
process is not unique to the Moon. Comet impacts occur across our solar system, 
delivering water ice and other substances to all of the planets and moons.  

Mercury is too hot to have any form of ice … or is it? Mercury also lacks an atmosphere, 
and it is very close to the Sun. Like the Moon, however, Mercury’s axis is tilted only a 
small amount; at 0.1 degrees, it is tilted less even than the Moon. And like the Moon, 
Mercury has deep craters at its poles that are permanently shadowed – and permanently 
cold. These cold dark craters could trap water and store it as ice. In the coming years 
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NASA’s MESSENGER mission will provide more information about whether or not water ice 
exists at Mercury’s poles.  

The Gas Giants and Their Moons 
Based on the scientific models of how our solar system formed, it is no surprise that the 
moons of the gas giants are rich in ice!  

Jupiter’s Moons.  Europa’s crust of water ice floats on top 
of a salt water ocean. The crust may be many miles 
(kilometers) thick and its surface is very smooth. It does 
not have many craters, suggesting that the surface is 
relatively young and active; the processes that cover or 
remove craters are continuing to happen.  
 
The icy shell of Europa is one of the smoothest surfaces in 
the solar system. The reddish streaks may be from salts 
such as magnesium sulfate, that were left behind by 
evaporating water.  
 
Image from NASA, 
http://photojournal.jpl.nasa.gov/catalog/PIA00502.  

 

Europa is far from the Sun and its surface temperature is a chilling −160°C (−260°F) at 
the equator and -220°C (−370°F) at its poles. At these temperatures the water ice is very 
hard and rock-like. The ocean under the ice blanket is kept heated by the constant “tug” 
on Europa by Jupiter and the other moons as Europa orbits Jupiter. Europa gets pulled 
and stretched in different directions by the gravitational attraction of the planet and its 
moons, generating heat (tidal heating). The presence of liquid water could mean that life 
is supported in the sea of Europa.  

 
Surface of Europa showing thick plates of ice that float on the ocean underneath. Image 

courtesy of NASA, http://photojournal.jpl.nasa.gov/jpeg/PIA01127.jpg.  
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Artist’s drawing of what probes, sent aboard 

spacecraft missions to Europa, may find at the 
sea floor of the moon’s salty ocean. Image 

courtesy of NASA,  
http://sealevel2.jpl.nasa.gov/jr_oceanographer/  

oceanographer-carsey.html 

  

 

Jupiter’s moons Ganymede and Callisto also are mixture of rock and 
water ice. Callisto is composed mostly of rock and water ice, although 
other ices like ammonia ice and carbon dioxide ice may be present. 
 
Image of Callisto courtesy of NASA 
http://photojournal.jpl.nasa.gov/catalog/PIA03456.  

Saturn’s Rings and Moons.  Saturn’s rings are one of the most remarkable features in 
the solar system. They are 250,000 kilometers (155,000 miles) or more in diameter and 
less than one kilometer (half a mile) thick! The rings are composed of particles ranging 
from the size of dust specks to large boulders, and are more than 90% water ice!  
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Saturn has over 60 moons. Most are small; over half are less than 20 kilometers (12 
miles) in diameter. Most of the satellites appear to have lots of water ice, with varying 
amounts of rocky material; Mimas and Tethys are composed almost completely of water 
ice, Iaeptus and Rhea appear to be about 25% rocky material, and Dione, Enceladus, and 
Titan are about 50% rocky material. All of these bodies are heavily cratered. Most have 
surface temperatures less than -170°C (-274°F), well below the freezing point of water 
and other ices. Water ice at the surfaces of these moons is rock-hard.  

Enceladus caught the attention of scientists and the world with its spectacular geysers. 
The Cassini spacecraft flew through a plume and sampled water vapor and ice particles. 
Scientists suggest that the water collects in heated, pressurized chambers under 
Enceladus’ surface and periodically erupts at the surface - an icy geyser. The material 
vented by Enceladus is what makes up Saturn’s E Ring!  

 

Comets 
 
Comets have been called the “dirty snowballs” of our solar 
system! Every comet is made of the same basic ingredients — ice 
and dust. However, comets vary in how much of the ice is water 
ice and how much is ice made of other substances, including 
methane, ammonia, carbon dioxide, carbon monoxide, sulfur, 
and hydrogen sulfide. Comets also vary in the different types of 
trace elements and hydrocarbons that are present. 
 
Comet Hyakutake. Image by Jim Martin, Huntsville AL, Courtesy of 
NASA, http://apod.nasa.gov/apod/ap960326.html. 
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For over 4.6 billion years, since the formation of our solar system, comets have been 
colliding with planets and moons and asteroids, delivering their water ice to these bodies. 
Comets may be the source for water ice on the Moon and Mercury, and they certainly 
have added water to other celestial bodies, including Earth.  

How Do We Look for Ice in the Solar System? 
The discussion about where water ice might be in our solar system shares some of the 
ways that scientists are testing for its presence. If scientists cannot go to a planet to 
explore or send a lander that will return samples, they can examine the surface using a 
variety of detectors onboard spacecraft or on Earth-based telescopes.  

One of the primary ways of detecting water is to analyze the spectrum of light reflected 
from a planetary surface. Different materials reflect and absorb different – and 
characteristic – wavelengths of light. Some of these wavelengths are visible to our eyes 
(red, green, yellow, blue, purple) and some are invisible to us (for example, infrared or 
ultraviolet wavelengths). Water has a characteristic spectral fingerprint, especially in the 
infrared. Spectra can be collected by spectrometers onboard orbiting spacecraft or by 
telescopes viewing the planet or planetary body from Earth.  

 
Comparisons of the spectra of water and carbon dioxide. Every substance has a unique spectral 

“fingerprint.” Scientists can compare the spectra from the surface of a planet to spectra of known 
substances to determine what materials occur on the planet. Image from 
http://www.pbs.org/wgbh/nova/teachers/activities/3113_origins_04.html.  

Scientists also use radio waves to detect ice. Different surfaces reflect radio waves in 
different ways. Ice, and soils mixed with ice, have characteristic signatures. Other 
instruments onboard spacecraft, such as gamma ray spectrometers, can detect the 
abundance of hydrogen (and other elements), which is a component of water molecules. 
The presence of hydrogen may be interpreted to indicate the existence of water on a 
planet.  
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Hide and Seek Posters 

 
In this activity, you and your child will view 10 informational posters and then 
determine where ice and water may exist in our solar system. 
 
What You Need: 

 10 sheets of poster board in different colors 
 Large print-outs of the information below and questions. 
 Color images related to the topic 
 Cover sheets for the answers 
 Scissors 
 Glue or tape to adhere the information to the poster board 
 Hide and Seek Game Card and Stickers 

 
What to Do: 
Each of the following should be made into a big, bold, colorful poster with related 
images. Make sure the answers to the questions are on the posters, but covered 
by a page labeled “lift me” that hides the answer. 
 
Provide each child with a game card and stickers. Invite the children and parents 
to examine the posters and complete the game card by putting the sticker in the 
appropriate box. 
 

 
 

  
 
 
 
 
 

Water = You! 
 
Your body has lots of water in it – 6/10’s of your 
body is water – and your brain is made of even 
more water! 
 
Water is important to you and to every living thing 
we know!   

 
Without water we would not be able to live! 
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Comets 
 
Comets are made of different types of ice – including ice 
made of water.  Comets also have dust and gas and organic 
stuff. 
 
Do Comets have liquid water or ice?   
 
Yes. Comets may deliver water to different planets and 
moons in our solar system! 

Mercury 
 
Mercury’s temperatures on its surface can reach 800F (425C)!  Whew!    
 
Does liquid water or ice exist on Mercury?   
 
No. Mercury is too hot for water or ice! Some ice may be hidden in deep 
craters at Mercury’s poles where the Sun’s heat and light do not reach! 

How Do We Explore for Liquid Water and Water Ice? 
 
Scientists examine images from other planets to see if there is evidence on the 
surface of ice. 
 
Scientists also gather other data to determine if a planet has water ice.  They 
use special instruments on spacecraft – spectrometers – to examine the 
different parts of the Sun’s energy (light) that are reflected from a planet’s 
surface.  Water has a specific “signature.” When scientists collect that 
signature, they know that water is present. 
 
Why Do We Want to Know Where Water and Water Ice Exist in our Solar 
System? 
 
All living things that we know of need water to live!  If we can find water – or 
water ice - on a planet or moon, we may also find life. 
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Earth 
 
Does Earth have water? 
 
Yes – LOTS!   
 
Can you name the different forms of water 
AND where you might find them on Earth? 
 
Solid Ice 
Liquid Water 
Gaseous Steam 
 

Moon 
 
Our Moon’s temperatures on its surface range from 250F (123C) to 
almost 400F BELOW zero (233C) in its deepest craters at its poles!! 
 
Does liquid water or ice exist on our Moon? 
 
Maybe! While our Moon is too hot for ice or water in most places, 
some ice may be hidden in deep craters at the Moon’s poles where 
the Sun’s heat and light do not reach! 

Mars 
 
Mars has two big ice sheets!  They are made of carbon dioxide ice and 
water ice.  The temperatures on Mars range from 68F (20C) to 220 
below zero (-140C)!   Does liquid water or ice exist on Mars? 
 
Yes! Mars is cold enough for water to exist as ice! There is evidence on 
Mars that streams and oceans of liquid water used to exist! Much of 
the ice in Mars’ ice caps is made of frozen carbon dioxide – dry ice. 
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Venus 
 
The temperatures on the surface of Venus can reach 
900F (480C)!  Venus has the hottest surface of all the 
planets.   Does liquid water or ice exist on Venus? 
 
No. Venus is too hot for water ice! 
 
 

Saturn 
 
Compare the surface of Saturn’s moons to the surface of sea ice around 
Antarctica.    
 
Do you think it looks like there might be water or ice around Saturn? 
 
Yes! Saturn has lots of moons with icy surfaces and interiors!  Enceladus 
and Rhea and more!  Many of these are thought to have mostly clean 
water ice. 
 
Saturn’s rings may have formed from bits of icy moons that broke apart 
when objects hit them. 

Europa 
 
Compare the surface of Europa to the surface of sea ice 
around Antarctica.   Do you think it looks like there might 
be water or ice on Europa? 
 
Yes! Europa is covered by a shell of ice, floating on what 
might be a salty ocean. 



 Copyright by the Lunar and Planetary Institute, 2009 
LPI Contribution Number 1490 

 http://www.lpi.usra.edu/education/space_days 

Possible Images for Posters 
 

Poster 1 - 
Cartoon brain image: 
http://www.childs-iq.com/memory_modern_theories.htm 
 
Human body drawing: 
http://www.bfawu.org/images/bakers-union-body.gif - Color in 60% of the image. 
 
Images from Clip Art can be used for examples of living things that need water to 
survive. For example, dogs, cats, plants, and people. 
 
Poster 2 - 
Mars Ice Caps: 
http://ai.jpl.nasa.gov/public/home/chien/spring-agu-
images/MLS/Mars_Ice_Cap.jpg 
 
Antarctica: 
http://upload.wikimedia.org/wikipedia/commons/9/98/Antarctica_satellite_orthogr
aphic.jpg 
 
Europa: 
http://upload.wikimedia.org/wikipedia/commons/archive/5/54/20060729061948!E
uropa-moon.jpg 
 
Poster 3 - 
Halley’s Comet: 
http://apod.nasa.gov/apod/ap961210.html 
 
Comet Kohoutek: 
http://static.howstuffworks.com/gif/comet-kohoutek.jpg 
 
Comet Hale-Bopp: 
http://helios.gsfc.nasa.gov/sw.html 
 
Poster 4 - 
Mercury: 
http://apod.nasa.gov/apod/ap011124.html 
 
Poster 5 - 
Lambert Glacier, Antarctica 
http://earthasart.gsfc.nasa.gov/images/icefall_hires.jpg 
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Poster 6 – 
Nasa Moon Gallery 
http://solarsystem.nasa.gov/planets/profile.cfm?Object=Moon&Display=Gallery&P
age=1 
 
Moon’s South Pole 
http://www.lpi.usra.edu/expmoon/clementine/spole.gif 
http://www.spudislunarresources.com/Images_Maps/south%20pole.jpg  
 
Moon’s North Pole 
http://www.spudislunarresources.com/Images_Maps/north%20pole.jpg 
 
Poster 7 – 
Mars, its poles, and more 
http://nssdc.gsfc.nasa.gov/photo_gallery/photogallery-mars.html 
 
Mars channels 
http://themis.asu.edu/ 
 
Poster 8 – 
Venus image gallery 
http://nssdc.gsfc.nasa.gov/photo_gallery/photogallery-venus.html 
 
Poster 9 – 
Saturn and its satellites image gallery 
http://nssdc.gsfc.nasa.gov/photo_gallery/photogallery-saturn.html 
 
Poster 10 – 
Europa image gallery 
http://nssdc.gsfc.nasa.gov/photo_gallery/photogallery-europa.html 
 
Europa 
http://www.wwu.edu/depts/skywise/planets/europa.jpg 
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Hide and Seek! 
Where is the Water in Our Solar System? 

 
Tour the Solar System Posters to find out where we have water and water ice in 

our solar system! Place the correct sticker in the appropriate box! 
 

 Liquid Water Frozen Water 
Ice 

No Water 
 

Saturn’s Moons 
 
 
 

   

Mercury 
 
 
 

   

Europa 
 
 
 

   

Comets 
 
 
 

   

Mars 
 
 
 

   

Earth 
 
 
 

   

Venus 
 
 
 

   

Moon 
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Ice Explorations 
 

Water is a unique substance! 
 

Water is the only substance that we experience in its different solid (ice), liquid, 
and gaseous (water vapor) forms nearly every day. 
 

This activity is designed to help your child investigate the properties of water and 
ice.  More important than getting the right answers is getting the chance to 
explore, observe, and use science tools. 
 
  
 
What You Need: 

 Two similar square or rectangular plastic 
containers, at least a quart each 

 Water to fill the containers ¾ full 
 Investigation tools, such as a magnifying glass, 

magnet, thermometer, flash lights, spoon  
 An investigation sheet and pencil or marker 

 
What To Do: 

 Fill one of the containers with water and freeze over night. 
 

 Prompt your child’s exploration with the questions on the investigation 
sheet.  Assist them in noting their observations.   
 

 When your child is finished, ask him or her to share with you what ice is, and 
some of its characteristics or properties. 

 

 Where might we find the right conditions to have ice in our solar system?   
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Investigation Sheet 
 

Scientist’s Name:                                               
 
Subject of Investigation:  Water 
 
Shape: 
 
 
Color: 
 
 
Feel: 
 
 
Temperature: 
 
Is it magnetic? 
 
              Microscopic Observations 
 
 
 
 

 
Subject of Investigation:  Ice! 
 
Shape: 
 
 
Color: 
 
 
Feel: 
 
 
Temperature: 
 
Is it magnetic? 
 
              Microscopic Observations 
 
 

       
When ice gets warm, it changes state and becomes what?  Do you observe this 
happening here?   
 
What does liquid water become when it freezes?  What do we need to do to make 
it freeze?   
 
What does ice “like?” What does it need to exist as ice?  Where might we find ice 
in our solar system? 
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Tip of the Iceberg! 
 

Water is a unique substance! 
 

Water’s solid form is less dense than its liquid form.  Ice expands – becomes less 
dense – when it freezes. Because of this, ice floats in water – a very important 
property.  If ice sank when it froze, our oceans would be frozen solid! 

 
This activity is designed to help your child further investigate the properties of 
water and ice.   
 
What You Need: 

 Two clear plastic cups (8 to 12 ounce) 
 Large clear container, approximately ½ to 

1 gallon 
 Water to fill the cups and container ¾ full 
 Permanent marker 
 Plastic wrap or foil to cover each container 
 Rubber band to hold the plastic wrap in 

place 
 Iceberg cartoons 

 
 
What To Do: 

 Fill both cups with water to the exact same level. 

 Mark the level with the marker. Cover each container with the plastic wrap 
and secure it with a rubber band. 

 Freeze one container over night. 

 Invite your child to examine the cup of water and the cup of ice; prompt 
their exploration with the questions and discussion points in the Parent 
Prompts.  
 

 
 
Parent Prompts 
What happens when we place water in the freezer? (It freezes.) 

Does anything else happen?  What happens when we fill ice cube trays too full 
with water and freeze them? (They “overflow” with ice; the ice “grows” or 
expands.) 

 

 Share the cup of water with your child.  

What will happen to the water level when we freeze it? (Your child may guess that 
nothing will happen, or that the “water” level will go up or down.) 
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 Share the frozen cup of water. Explain that this was filled to the exact same 
level as the cup of water.  

What do they observe? (The level of ice is higher, or the ice expanded.) 

How can there be more ice than water? We did not add more water!  (The ice 
expanded, like the ice in the overflowing ice cube trays.) 

What might happen to the level if we allow the ice to melt? Will there be more 
water in the cup? Less? The same as the other cup? (Because we are not adding or 
taking away any water – we have the same amount with which we started, when 
the ice melts, the water level will be the same as in the cup of water we did not 
freeze.) 

This is a special property of water. Its solid form – ice – is less dense than its 
liquid form. It expands when it freezes. There is the same amount of stuff, but 
when water freezes to become ice, it stretches. 

Does ice float or sink in a glass of water? (Ice floats.) 

What will happen when the big ice cube is placed in water? Will it float or sink?  

 

 

 Place the ice in the large container of water.  

What does your child observe? (The ice floats.) 

How much is floating above the water? (About 5 to 10 percent or 1/20 to 1/10). 

This is a very special property of water; its solid state – ice – is less dense and 
floats in its liquid form.  If this were not the case, our oceans and lakes would 
freeze from the bottom up, and it would be hard to melt that much ice – Earth 
would be a frozen world.    

So if ~1/10 of our ice is above water, and ~9/10’s of our ice is below water, what 
does your child predict about icebergs floating in the ocean?  How much is above 
water and how much is below?  (About the same!)  

 

  
 Invite your child to illustrate their predictions by coloring in the top and bottom 

of the iceberg!   Help them estimate and draw the 9/10’s of ice below the 
floating iceberg top. Repeat for the 1/10 of ice floating above second iceberg. 
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Ice is Nice 
 

Ice is the frozen form of a liquid. We usually call frozen water “ice.”   
 

On Earth, we have an abundance of water – and that water exists in 3 forms – 
solid, liquid, and gas.   Some planets and moons and comets have water ice, and 
some have an abundance of different materials.  If the object is cold enough, 
these materials are frozen.   
 

Many planets and moons and comets have frozen water.  Several of Saturn’s and 
Jupiter’s moons have icy water-rich shells, and some are almost completely water 
ice.  Comets have lots of water ice, but other kinds of ices, too – like ammonia ice, 
alcohol ice, methane ice, and carbon dioxide ice.   
 

Jupiter is so cold that it has great clouds of frozen ammonia. Frozen methane is 
what makes the clouds around Neptune blue.  Some planets have carbon dioxide 
in their atmospheres, and sometimes they are so cold that the carbon dioxide 
freezes. Much of the ice caps of Mars are made of frozen carbon dioxide – dry ice! 
 
In this activity your child will investigate different substances that occur as ices on 
other objects in our solar system.  
 
What You Need: 

 Two plastic containers in which to make ice blocks  
 Water to fill one container; cover and freeze over night 
 A mix of half water and half isopropyl alcohol to fill the second container; 

cover and freeze over night 
 Block of dry ice (can be stored overnight in the freezer, wrapped in 

newspaper) 
 A bowl of water 
 Investigation tools, such as a magnifying glass, thermometer, spoon, 

magnet, flash light 
 An investigation sheet and pencil or marker 

 
What To Do: 
Prompt your child’s exploration with the 
questions on the investigation sheet.  
Assist them in noting their 
observations.   
 

What are some of the differences 
between the different types of ice? 
 

Why do we have different types of ice 
in different places in our Solar System? 
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Investigation Sheet 
 

Name of Ice 
  

Frozen Water 
  

Dry Ice  
(Frozen Carbon Dioxide) Alcohol Ice 

Freezing Temperature 

32°F / 0°C -110°F / -78°C -108°F /  -78°C 

What Does It Look Like? 

    

 
 
 
 
 
  

What Does It Smell Like? 
  
 
 
 
 
 

    

Where Might We Find it in Our Solar System? 
  

Mars! 
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Rivers on Mars? 
 

Water is essential to life as we know it. It drives our weather and shapes our 
land by breaking down the rocks and carrying the particles to other places. 
Scientists become very excited when they find what looks like liquid water 
elsewhere in the solar system. Mars has channels and other features that 
many scientists suggest were carved by flowing liquid water – some were 
carved by slow flowing water and some were carved by fast flowing water. 
 
This activity will simulate the development of the Martian landscape through 
water flow and erosion. 
 
What You Need: 

 Wall-paper tray, or long window box planter 
with several drainage holes poked in one 
end 

 Foam florist blocks to tip the tray at a small 
angle (5 degrees) and at a larger angle (10 
degrees) 

 Moistened playground sand to fill the tray 
2/3 of the way 

 Some rocks to bury in the sand 
 Pitcher of water (refilled several times) 
 Large container for drainage water 
 Images of rivers on Earth and river-like features on Mars 

 
 
What To Do: 

 Prop up one end of the stream table. Fill the raised end of the stream 
table with sand. Pick up the raised end and shake the stream table 
gently until the sand covers about the top two-thirds. 

  

 Invite your child to examine the images of Earth. What features do 
they observe and how did these features form?  Share that they will 
now make some of those features in their sand box. 

 
 Hold the pitcher or container of water slightly above the high end of 

the stream table and begin pouring water slowly and steadily 
 

 Observe the small stream that is forming in the sand.  Keep pouring 
and observe the movement of the sand particles. Look for signs of 
erosion along the river banks. Observe what happens when the water 
runs into an obstacle like a rock.  Look for signs of deposition when 
the water slows at the end of the tray and drops the sand particles. 
 

 Now experiment and find out what happens in a flood by pouring more 
water faster down the channel.   
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Parent Prompts: 
 

What happened to some of the sand as the water flowed over it? 
 

Where did the sand go? 
 

What happened to the channel and to the sand as you poured water faster? 
 

What kind of features did you make? 
 

Once the water has gone away, what features do you observe?  
 

If you saw similar features on another planet, what might you think 
happened? 

 
Invite your child to examine the images of the surface of Mars. What 

features do they observe?  Do they look like features on Earth? Like features 
your child just made in the sand? 
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1. Earth

2 kilometers  
(1.2 miles) 
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2. Earth 

222000   kkkiiilllooommmeeettteeerrrsss      
(((111222   mmmiiillleeesss)))   
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3. Earth 

3 kilometers  
(1.9 miles) 
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4. Earth 

100 kilometers  
(62 miles) 
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5. Earth 

40 kilometers  
(25 miles) 
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1. Mars 

50 kilometers 
(31 miles) 
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2. Mars

20 kilometers 
(12.4 miles) 
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3. Mars 

4 kilometers 
(2.5 miles) 
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4. Mars
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5. Mars

500 kilometers 
(311 miles) 
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6. Mars 

9 kilometers 
(5.6 miles) 
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Rivers on Mars? 
 

Earth and Mars Images 
 

1. Earth – Channels 
Satellite image of the San Juan River channel in southeastern Utah. The river cuts a ribbon-like 
pattern in the landscape, where it has eroded down through the layers of rock.  The river water 
looks black in this image. 

Image courtesy of NASA's Visible Earth, from Space Imaging  
http://visibleearth.nasa.gov/view_rec.php?id=17180 
 
2. Earth – Channels 
Image of the Republic of South Yemen taken from the Space Shuttle. While no rivers are flowing 
now, except for occasional flash floods, the branching pattern – dendritic - was produced by 
running water. Finding patterns like this on other planets suggests that water flowed across their 
surfaces. 

Space Shuttle Image STS-41G Picture #17-36-036 courtesy of the Lunar and Planetary Institute  
http://www.lpi.usra.edu/publications/slidesets/geology/sgeo/slide_21.html 
 
3. Earth – Channels 
Image taken of the Mississippi River from above in a plane The river has carved a ribbon-like 
channel in the landscape. The water in the river is white because it is reflecting the sunlight.  The 
river lies between hills to the left of the photograph and farm fields to the right.  

http://www.ecology.info/river-that-meanders.htm 
 
4. Earth – Channels 
A false-color satellite image of the Dnieper River and the rivers that feed into it in the region of the 
Ukraine. The edge of the Black Sea can be seen in the lower part of the image. In the image, 
vegetation is green, bare ground is tan and pink, and clouds are light blue. Water is black and dark 
blue.  There are several streams that flow into the larger river, but the water flowing through them 
is not seen in this image. 

Image by Jacques Descloitres, MODIS Rapid Response Team, courtesy of NASA and the Goddard 
Space Flight Center. HTTP://VISIBLEEARTH.NASA.GOV/VIEW_REC.PHP?ID=6879 
 
5. Earth – Channels 
Satellite image of the Mississippi River and delta from above. A delta forms where a river makes its 
way to a lake or ocean and drops – or deposits – all of the sand and silt and clay that it is carrying. 
In the image, the land is green. The river flows in a ribbon-like channel across the land, and enters 
the blue-green Gulf of Mexico. The brighter to white regions along the river edge are where cities 
and fields exist. The water in the river and along the coast is brown because of all of the sediment 
the river is carrying. The part of the delta that the river is building is the piece that is sticking out 
in the lower right of the photograph. 

Image courtesy of NASA  http://rapidfire.sci.gsfc.nasa.gov/gallery/?search=mississippi 
 
1. Mars – Channels 
Satellite image of river channels on Mars. The branching – dendritic - pattern was produced by 
flowing water carving ribbon-like channels into the land. No liquid water is present on the surface 
of Mars today, so these channels were formed by flowing water in the past.  The image is about 
200 kilometers (124 miles) across.  

Image courtesy of the Lunar and Planetary Institute  
http://www.lpi.usra.edu/publications/slidesets/redplanet2/slide_26.html 
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2. Mars - Channels 
Spacecraft image of channels carved into the surface of Mars. The channels merge together toward 
the bottom right of the image. No liquid water is present today, so these ribbon-like channels were 
cut by flowing water in the past.  The sunlight is coming from the upper right side of the image. 

Image courtesy of the European Space Agency / DLR / FU Berlin (G. Neukum) 
http://www.esa.int/esa-
mmg/mmg.pl?b=b&type=I&mission=Mars%20Express&single=y&start=91&size=b 
 
3. Mars – Channels (Delta) 
Spacecraft image above the surface of Mars showing a fan-shaped landform made up of many 
ribbon-like channel features.  This is interpreted to be a delta, a feature that forms when a river 
deposits the sediment it is carrying in a lake or river. This is very similar in shape to the Mississippi 
River delta. The fan is 13 kilometers (8 miles) high by 11 kilometers (7 miles) wide.  
Mars Global Surveyor Image courtesy of NASA/JPL/Malin Space Science Systems  
http://www.msss.com/mars_images/moc/2005/09/20/eberswalde/ 
 
4. Mars – Channels 
Spacecraft image above ribbon-like channels cut into the surface of Mars. Unlike the dendritic 
patterns observed on other images, these channels are wider and have many branches braided 
together, with tear-drop islands separating the channels. These are interpreted to have been 
carved by fast flowing water flooding across the surface. 

Image courtesy of NASA  
http://www.msss.com/moc_gallery/m19_m23/images/M21/M2101914.htmlMOC narrow-angle 
image M21-01914 
 
5. Mars – Channels 
Spacecraft image above ribbon-like channels cut into the surface of Mars. Unlike the dendritic 
patterns observed on other images, these channels are wider and have many branches braided 
together, with tear-drop islands separating the channels. These are interpreted to have been 
carved by fast flowing water flooding across the surface. 

Image courtesy of NASA.  http://jules.unavco.org/Voyager/Docs/ImageGallery/mars_channels 
 
6. Mars – Channels 
Spacecraft image above Mars showing ribbon-like channels joining to form a larger channel.  

THEMIS image courtesy of NASA/Jet Propulsion Laboratory/Arizona State University 
http://themis.asu.edu/zoom-20060111a 
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Build a Comet 
 

Comets are sometimes called ‘dirty snowballs.’ Each comet has a solid center 
called a nucleus made of ices of water, carbon dioxide, methane, and ammonia, 
and gas, rock, dust and organic material. The nucleus of a typical comet is usually 
a few miles across.  
 
Comets orbit the Sun, just like planets. They come from the chilly space beyond 
the orbit of Neptune. When they get close to the Sun, The flow of energy and 
particles from the Sun – the solar wind – sweeps the gas and dust of the comet 
into long tails – a dust tail and an ion tail. These can extend for millions of miles. 
The tail of the comet always points away from the Sun no matter what direction 
the comet travels because the solar wind always blows out from the Sun. 
 
Comets are named after the person who discovers them.    They sometimes run 
into a planet or moon, delivering their ice to that planetary body. 
 
This activity will teach your child the parts of a comet and remind them what a 
comet is made of. 
 
What You Need: 

 Glue 
 Tape  
 Scissors 
 Various craft materials such as Styrofoam balls, foil, colorful plastic wrap, 

quilt batting, pipe cleaners, glitter, tissue paper, ribbon, yarn 
 
What to Do: 

 Using various craft items help your child use their 
imagination in building a comet. BE CREATIVE and HAVE 
FUN! Every comet will be different. 

 
 Make sure that your child NAMES his or her comet when 

done! Comets are named after their discoverer. Some 
famous comets are Halley, Hyakutake, and Shoemaker-
Levy 9. Around a dozen ‘new’ comets are discovered each 
year. 

 
 Once your child has completed his or her comet, ask that they share with you the 

different parts of their model. Do they have a nucleus? Two tails? 
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Parent Prompts: 
 

What are comets made up of?  
 

What are the parts of a comet? 
  

Where are comets found? 
 

Why might comets be important to other planets and 
moons?  What do they deliver to those places?   
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Coloring Sheets and Games 
 

Iceberg 
http://www.freeprintablecoloringpages.net/showcover/Landscapes/Iceberg 
 
Iceberg Maze 
http://www.brockisd.net/Bouyer/Elementary/Fun/Activity_Site/images/Iceberg-
Maze.gif 
 
Penguin on Ice 
http://www.freekidscoloring.com/penguin_on_ice-1180.php 
 
Comets (Online) 
http://www.windows.ucar.edu/tour/link=/coloring_book/java_cb/cb_comets.html 
 
Comets 
http://www.windows.ucar.edu/coloring_book/SS_Beg_new2.pdf 
 
Comets 
http://www.enchantedlearning.com/subjects/astronomy/activities/coloring/Comet.
shtml 
 
Mercury 
http://www.enchantedlearning.com/subjects/astronomy/activities/coloring/Mercur
y.shtml 
 
Earth and Moon 
http://www.enchantedlearning.com/subjects/astronomy/activities/coloring/earthm
oon.shtml 
 
Mars 
http://www.enchantedlearning.com/subjects/astronomy/activities/coloring/Marsbi
g.shtml 
 
Saturn 
http://www.enchantedlearning.com/subjects/astronomy/activities/coloring/Saturn
big.shtml 
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Explore Ice and Water in Our Solar System! 
 

Websites 
NASA and the International Polar Year 
http://www.nasa.gov/mission_pages/IPY/main/index.html What are NASA scientists discovering at 
Earth’s poles? Learn about the research projects and missions, get the latest research results, and 
peruse  images, videos, blogs, and podcasts.  You can also receive stories, images and videos by 
subscribing to the IPY RSS feed! 
 
International Polar Year 
http://www.ipy.org/ Celebrate the International Polar Year! Learn about the ice, environment, 
ecosystems, animals, plants, and people of the Arctic and Antarctic – and how these interconnected 
entities have - and continue to change.  
 
Interactive Image Mosaic of Antarctica 
http://lima.nasa.gov/ Learn about Antarctica and view satellite images provided by the Landsat 
Image Mosaic of Antarctica (LIMA). Discover Antarctica’s features and mysteries and see what it 
really looks like! There are also a lot of useful resources listed. 
 
Earth’s Polar Regions 
http://www.windows.ucar.edu/tour/link=/earth/polar/polar.html Windows to the Universe shares 
information about Earth’s Polar Regions and the changes that are occurring in these delicate 
regions. Children can learn about the environment, ecosystems, animals, indigenous people, 
exploration, and the polar regions of Mars.  This site can be explored on three different levels 
depending on the age/knowledge of the reader. Games, resources, links, and educator pages are 
available. 
 
Polar Palooza! 
http://passporttoknowledge.com/polar-palooza/pp01.php Learn about the ice at Earth’s poles. 
Meet the researchers and discover their research of the Arctic and Antarctic. You can also meet the 
wildlife at each pole. Do polar bears and penguins live in the same regions? 
 
Solar System Explorations, Ice Cold 
http://solarsystem.jpl.nasa.gov/educ/themes/display.cfm?Item=IceCold This NASA Web site takes 
you through the solar system where ice has been found. It discusses the missions that discovered 
the ice and provides activities related to ice.  
 
Cassini Mission to Saturn 
Recent information and great pictures of the icy realm of Saturn that all ages will appreciate. 

Saturn: http://saturn.jpl.nasa.gov/multimedia/images/images.cfm?categoryID=1 
Saturn’s Moons: http://saturn.jpl.nasa.gov/multimedia/images/images.cfm?categoryID=4 
Saturn’s Rings: http://saturn.jpl.nasa.gov/multimedia/images/images.cfm?categoryID=5 

 
Mars Odyssey THEMIS Instrument 
http://themis.asu.edu/theme-channels Great pictures of channels on Mars.  Check out the other 
features, too! 
 
European Space Agency’s Mars Express  
http://www.esa.int/esa-mmg/mmg.pl?mission=Mars+Express&keyword=+--
%3E+Keyword&idf=+--%3E+ID&Ic=on&subm3=GO  This Image Gallery presents beautiful current 
images of the surface features of Mars. Check out the video clips.  
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LCROSS will impact the Moon in its quest for water ice at the lunar poles. Learn more about the 
possibility of viewing the impact from your backyard this fall at: 
http://lcross.arc.nasa.gov/education.html! 

 
Explore Ice and Water in Our Solar System! 

 
 
 
 
Books 
Water And Ice. Melinda Lilly, Rourke Publishing, 2006, ISBN: 159515406X. 
This book will inspire enthusiasm in children ages 4-8 for the wonder of science. Children will learn 
about water and ice and have the opportunity to undertake hands-on activities. 
  
The Snowflake : A Water Cycle Story. Neil Waldman, Millbrook Press, 2003, ISBN: 0761323473. 
Children ages 4-8 discover the water cycle by following the path of a single drop of water 
throughout the year. The water drop starts and ends its journey as a snowflake with lots of 
changes in between. 
 
A Drop of Water. Gordon Morrison, Houghton Mifflin/Walter Lorraine Books, 2006, ISBN: 
0618585575. 
Morrison takes children ages 4-8 on a journey as he imagines what happens to a drop of water as 
it goes through the water cycle. Wonderful images and details are included in this book. 
 
Water. Emily Neye, Grosset & Dunlap, 2002, ISBN: 0448428474. 
This is a great introductory book to water and its forms for children ages 4-8. The text is large print 
and easy-to-ready and accompanied by wonderful illustrations. 
 
Glaciers. Sandy Sepehri, Rourke Publishing, 2008, ISBN 1600445446. 
Children ages 4-8 will enjoy this exploration of what glaciers are and where they are found. 
 
Living in the Arctic (Rookie Read-About Geography). Allan Fowler, Children's Press (CT), 2000, 
ISBN 0516270842. 
Living in the Arctic provides children ages 4-8 with great information about the Arctic such as who 
and what lives there. The pictures that accompany the text are excellent. 
  
Welcome to the Ice House.  Jane Yolen, Putnam Juvenile, 1998, ISBN: 0399230114. 
Yolen explores the Arctic landscape and ocean and its inhabitants in this beautifully illustrated book 
for 4-8 year olds.  
 
Antarctic Ice.  Jim Mastro, Henry Holt and Company, 2003, ISBN: 0805065172.  
Stunningly illustrated with underwater photographs, this book introduces children, ages 4-8, to the 
Antarctic sea ice and ocean inhabitants.  
 



 Copyright by the Lunar and Planetary Institute, 2009 
LPI Contribution Number 1490 

 http://www.lpi.usra.edu/education/space_days 
 

 

 
 
 
 
 
 
 
White Bear, Ice Bear. Joanne Ryder, Mulberry Books, 1994, ISBN: 0688131115.  
In this scientifically accurate an beautifully illustrated book for children ages 5-8, a young boy is 
transformed into a polar bear and learns about the Arctic environment.  
 
Explore Antarctica (Explore the Continents). Bobbie Kalman and Rebecca Sjonger, Crabtree 
Children's Books, 2007, ISBN 0778730859. 
Children ages 4-8 will discover the wonders of Antarctica from its geography to the plants and 
animals that make Antarctica home. 
 
Polar Lands (Kingfisher Young Knowledge). Margaret Hyne, Kingfisher, 2005, ISBN 0753458683. 
Children, ages 4-8, meet researchers investigating the north and south poles and learn about the 
geography, environment, and animals of Earth’s polar realms. The book explores the delicate 
ecosystems and the importance of conserving these environments.  
 
A Look at Moons (Out of This World). Ray Spangenburg, Kit Moser, Franklin Watts, 2000, ISBN 
0531165140. 
This book describes the physical characteristics of the moons in our solar system and the processes 
and space craft used to gather information about them. 
 
A Look at Saturn (Out of This World). Ray Spangenburg, Kit Moser, Diane Moser, Franklin Watts, 
2002, ISBN 0531165647. 
This book discusses Saturn – it’s history, composition, rings, moons, and mysteries that have not 
been solved.  
 
Saturn. Ron Miller, 21st Century, 2003, ISBN 0761323600. 
Saturn records the discovery and exploration of the planet Saturn and discusses its rings and 
moons, its place in the solar system, and more. 
 
Space Leftovers: A Book About Comets, Asteroids, And Meteoroids. Dana Meachen Rau, Denise 
Shea, Picture Window Books, 2005, ISBN 1404811370. 
This book discusses everything about comets, asteroids, and meteoroids and has great 
illustrations. 
 
Jupiter. Robin Kerrod, Lerner Publications, 2000, ISBN 0822539071. 
Jupiter discusses its formation, makeup, atmosphere, Great Red Spot, magnetism, gravity, moons, 
and the history of space probes that have gathered information about it. Many colorful 
photographs, diagrams, and artists' conceptions of scenes in the solar system appear throughout. 
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All About Ice and Water in Our Solar System 
 

 Earth is a special place because it has liquid water at its surface.  All life as we 
know it requires liquid water to survive. Earth also is special because water exists 
in its three forms – states - at the surface: ice (solid), liquid (water), and gas 
(water vapor). 

 One reason water is weird is that its solid form – ice – is less dense than its liquid 
form. Water expands when it freezes.  This means ice floats!  If ice sank, our 
oceans would freeze from the bottom up. 

 Scientists are exploring our solar system searching for liquid water. If they find 
evidence of water, life may exist in that location.  They also are looking for water 
ice because that is a resource for us when we travel in our solar system. 

 Scientists use different tools to search for water or water ice. They collect images of 
the surface and look for features made by water (like channels) or features made 
of ice (like ice caps or floating ice “sheets”).   

 Based on our exploration of the solar system, liquid water may occur in a few 
places, and many planets and moons and comets have water ice and ice of other 
substances like ammonia and carbon dioxide (dry ice!). 

 Comets contain different ices – ices made of water and carbon dioxide, methane, 
ammonia. 

 When a comet hits a planet or moon, it delivers its ice!  If our Moon has water ice, 
it probably came from comets! 

 Mercury’s surface is too hot to have water or ice.  Deep craters on Mercury’s poles, 
however, never get direct sunlight and may be cold enough all the time to have 
water ice. 

 Our Moon also is too hot for liquid water or water ice to exist at its surface – except 
in deep, dark craters at its poles. 

 Because Mars has a very thin atmosphere liquid water would vaporize. 

 Mars may have had a thicker atmosphere and liquid water flowing into deep oceans 
on its surface billions of years ago; scientists observe features like channels that 
are now dried up.  Now, the water may be trapped as ice in the soil of Mars. 

 Mars has polar ice caps; the north pole ice cap contains ice made of water and ice 
made of carbon dioxide. 

 Saturn’s rings are made of ice chunks (and some rocks) that range in size from the 
size of a fingernail to the size of a car and many of Saturn’s moons are believed to 
have water ice.   

 Enceladus, one of Saturn’s moons, reflects almost 100 percent of the sunlight that 
strikes it because it’s covered in water ice that reflects sunlight like freshly fallen 
snow.  Enceladus has “ice volcanos” that spew water ice into Saturn’s rings. 


