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Moon Introduction:

The moon is Earth's companion, its only natural satellite.  The 
moon is described as the "lesser light to rule the night" in 
Genesis 1:16.  
 
For thousands of years, the moon has provided nighttime 
illumination for the surface of the Earth - long before the electric 
light bulb was invented.  

The moon is kept in orbit around the Earth by the gravitational 
attraction of the two bodies to each other.  As the Earth takes 
its trip around the Sun each year, the moon takes roughly 12 
trips around the Earth - the basis for our calendar months.

Earth vs. Moon:
Comparing the Earth and the Moon

Earth: Moon:

Mass:          5.98 x 1024 kg                        7.35 x 1022 kg
The moon has what fraction of Earth's mass?
Density:       5.52 g/cm3                            3.34 g/cm3 
Density is expressed as mass per unit of ______________? 
Surface Gravity:    9.8 m/s2                        1.63 m/s2

You would weigh less on the:    Earth    /    Moon
Diameter:    12,756 km                              3,476 km
The diameter of the moon is close to the 
width of the United States of America >

1/81

volume (cm3)

Composition of the Moon:

> This is one idea of 
what the moon's 
composition is, but 
this is a subject of 
much on-going 
research...

What would be the 
best way to learn 
about the moon's 
composition?

By being there to research it!



Craters: 
Cup-shaped depressions on 

the surface of the moon.

Moon Surface Features:

Maria: 
Dark, flat lowland plains found 
primarily on the near side 
surface of the moon.

Craters:
NASA's recent LRO and Clementine missions 

have provided detailed maps of the moon's 
craters.  We are learning new things about 

these craters all the time!

<- Tycho Crater

Craters:  Anatomy

Image: www.spacegrant.hawaii.edu

floor
bowl shaped or flat, characteristically below 
surrounding ground level unless filled in with 
lava. 
ejecta
blanket of material surrounding the crater that 
was excavated during the impact event. Ejecta 
becomes thinner away from the crater. 
raised rim
rock thrown out of the crater and deposited as 
a ring-shaped pile of debris at the crater's edge 
during the explosion and excavation of an 
impact event. 
walls
characteristically steep and may have giant 
stairs called terraces. 
rays
bright streaks starting from a crater and 
extending away for great distances. 
central uplifts
mountains formed because of the huge 
increase and rapid decrease in pressure during 
the impact event. They occur only in the center 
of craters that are larger than 40 km diameter.
Source: http://www.spacegrant.hawaii.
edu/class_acts/CratersTe.html

Craters:  Types of Structure

Images: www.lpi.usra.edu/expmoon

Moltke Crater, a simple crater

Euler Crater, a complex crater

Which type has a central peak uplift?
 The Complex Crater



Craters:  Identification

Image: www.lpi.usra.edu/expmoon

What kind of crater is the Copernicus 
crater, on the near side of the moon?
 
A Complex Crater

What kind of crater is this small crater?
 
 
A Simple Crater

Notable Craters on Earth:

Images: www.lpi.usra.edu/publications/slidesets/craters/crater_index.shtml

Manicouagan, Canada

Aorounga, Chad

Goat Paddock, Australia

Meteor Crater, Arizona, 
USA

Bosumtwi, Ghana

Images: www.lpi.usra.edu/publications/slidesets/craters/crater_index.shtml

Largest Man-made Crater on Earth:

 
The SEDAN Crater, formed by a nuclear explosion.
Images: worldphotocollections.blogspot.com

Moon Rocks:

 
Apollo 16 Moon Rock Microscope Image
Image: micro.magnet.fsu.edu

 

<  What do you think this is?
(Image: science.nasa.gov)

^ A spherical piece 
of glass, probably 
from a meteorite 
impact on the moon.  Even 
the glass spherule 
has craters on its 
own surface!



Rills:

Rills are valleys or trenches in the moon's surface.  Apollo 10 
snapped this image of the Ariadaeus Rill in 1969.

http://apod.nasa.gov/apod/ap021029.html

Rills in Craters:

Crack-like rills such as these in the crater Alphonsus might 
have been caused by impact or by the rapid heating and 
cooling of material (ie. volcanic activity).

http://www.hq.nasa.gov/office/pao/History/SP-362/ch6.3.htm

Distance from Earth:
The moon follows a slightly eccentric elliptical orbit around 
the Earth.  Which of the following views represents when 
the moon is closest to the Earth in its orbital path?

Image:  nfo.edu/tilt.jpg

Orbital Plane:
The path that the moon follows around Earth is slightly 
tilted.  It is because of this tilt that we do not experience 
monthly solar (see below) and lunar eclipses.

Image:  www.astro.psu.edu



Image:  APOD

Lunar Eclipses:
When the Earth temporarily blocks light from the Sun from 
reaching the moon, a Lunar Eclipse occurs.

February 2008 Lunar Eclipse timing 
Image:  gsfc.nasa.gov

Phases of the Moon
In the 1600's Galileo made 
detailed watercolour sketches of 
the moon.  He made careful 
observations of the phases of the 
moon, and could liken its phases 
to those of the planet 
Venus.  Observing moon phases 
was one line of evidence for 
heliocentrism.

Image: star-astronomy.com

Phases of the Moon
The moon experiences regular 
changes in apparent illumination 
as seen from Earth.  These are 
called moon phases.  You need to 
memorize all of the moon phases 
named in our chapter.

Image: wikimedia.org

Phases of the Moon

Image: jatakacs.edublogs.org
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Visiting the Moon Click for Timeline

Cold War & The Space Race

Apollo: Tragedy & Success

http://www.lpi.usra.edu/lunar/missions/timeline/timeline.jpg

