
Getting Started

What features do they observe?   
Do they see the large round areas that have smooth dark interiors?    Do they see smaller circular features?   
How might these have formed?   

What to Do
 What do they observe?    Can they identify different features 
  of the crater?    How do craters help geologists “see into” the inside of a planet?

How did impactors traveling at different “velocities” influence the crater size or distribution of ejecta?

Do the crater sizes or depths change?

Wrapping Up

Can they identify impact basins, craters, and rays?

HOW OW DID ID OUR UR MOON OON FORMORM?

Team Moon: How 400,000 People Landed Apollo 11 on the Moon   

Earth and the Moon.  

Stories of the Moon   

Apollo: The Epic Journey to the Moon

The Scientific Legacy of Apollo

The Modern Moon: A Personal View

http://www.nasm.si.edu/collections/imagery/apollo/apollo.htm
http://history.nasa.gov/apollo.html

http://nssdc.gsfc.nasa.gov/planetary/planets/moonpage.html

http://www.lpi.usra.edu/lunar

http://nasascience.nasa.gov

Exploring the Moon  —  
http://ares.jsc.nasa.gov/Education/Activities/ExpMoon/ExpMoon.htm     

Exploring Planets in the Classroom: The Moon  —   
http://www.spacegrant.hawaii.edu/class_acts/MoonDoc.html     

Educator Resources  —  
http://www.lpi.usra.edu/education/resources/s_system/moon.shtml     

Sea of Rains (Mare Imbrium) —

Apennine Mountains — 

Sea of Serenity (Mare Serenitatis) — 

Sea of Tranquility (Mare Tranquillitatis) —

Lunar Highlands —

Copernicus Crater — 

Tycho Crater —

How many features can you identify on a clear night?

Many theories have been proposed for how our Moon formed. Any valid scientific model must explain several 
observations:

  Relative to Earth and other terrestrial planets, the Moon has less iron and few components that evaporate easily, 
such as water — volatiles — but it is enriched in aluminum and titanium. 

  Rocks collected by the Apollo astronauts tell us that the Moon has essentially the same oxygen-isotope signature 
as Earth (isotopes are varieties of an element that have different masses). 

  The plane in which our Moon orbits Earth is slightly tilted relative to Earth’s plane of orbit around the Sun — the 
ecliptic. 

  The Earth-Moon system has a large amount of mass, spin, and orbital motion — angular momentum — compared to 
other planets and moons.

Scientists developed different theories to explain these observations, but none could explain all of them. One theory 
was that Earth “captured” the Moon as it passed by, but this did not explain their similar isotopic compositions. Another 
theory was that Earth “threw off” the Moon, but calculations suggest that there was not enough angular momentum to 
do so. The third theory proposed that Earth and the Moon formed separately but close to each other. If this was true, 
however, they should have very similar compositions; this model cannot explain the differences in volatiles, iron, 
titanium, and aluminum between Earth and the Moon.

After the Apollo missions, a new model was proposed:  the “giant impact theory.”  In this model, an impactor, half the 
size of Earth, collided with Earth during the early stages of solar system formation, about 4.5 billion years ago. The 
impactor was obliterated. Rocky debris, primarily from the impactor and some of Earth’s outer layer, was hurled out into 
orbit around Earth. This material came together — accreted — to form the Moon. 

The giant impact theory explains the Moon’s relative lack of iron. Earth’s iron core was untouched and much of the 
impactor’s metallic core is thought to have been mixed into the Earth. Scientists still debate why the Moon is enriched 
in aluminum and titanium. Perhaps the impactor was enriched in these elements, or enrichment occurred as the 
materials condensed after impact. Scientists also debate why Earth and the Moon have similar oxygen-isotope 
signatures. Either the impactor had a similar isotopic composition, or the heat from the impact and accretion caused 
the isotopes to equilibrate between Earth and the debris band. Volatiles such as water and gases were driven out of the 
system by high temperatures caused by the impact. The theory also explains the tilt of the Moon’s orbital plane and the 
greater angular momentum; the impactor struck Earth at an angle and added its own momentum to the system. 

The giant impact theory best explains the current scientific evidence. Future planetary scientists — the students of 
today — may refine this model or even propose new models as new data are collected!

Early Stages:  A Magma Ocean —

Big Impacts, Big Basins —

Basin Filling —

Recent History —

EVOLUTION OF OUR MOON

EXPLORATION TIMELINE

What is our Moon made of?     What are the light and dark markings?     Does the Moon have oceans and an atmosphere?

What caused the craters on the Moon?     Is the Moon geologically active? 

How did the Moon form?     How has the Moon evolved?     What is the age of the Moon?

What is the compositional variability of Moon rocks?     What resources might be available?

Is the current model of the Moon’s formation correct?    Why are the basalts in the basins so variable?
Is the Moon still volcanically active?

HINA MOVES TO THE MOON: 
A HAWAIIAN STORY ABOUT OUR MOON

TRY THIS —

MEET A LUNAR GEOLOGIST — Dr. Jeff Taylor, University of Hawaii

FURTHER EXPLORATIONAN EARTH-BASED TOUR OF THE MOON

front sixth- to ninth-grade students
back educators

http://www.lpi.usra.edu/education/moon_poster.shtml

MORE CLASS ROOM RESOURCES

ADDITIONAL READING

ONLINE DISCOVERY

ABOUT THIS POSTER

What’s Needed

What do you do?    

— —

How did you get interested in this field?    

What is the most interesting question about the Moon that scientists are trying to solve?    

Do you want to go to the Moon?    

If someone wants to become a scientist, what should they do?

Students model impact events and develop an 
understanding of the processes that cause 
cratering on the lunar surface.

Make an Impact!


