Name: ________________________________
Origin of the Moon 
DIRECTIONS:  How did the Moon form?  There are four main theories.  Read about each theory below and fill out the graphic organizer attached (a) summarize the main points of each theory; (b) list the arguments/evidence in favor of each theory; and (c) list the arguments/evidence against each theory.  Lastly, write a paragraph conclusion on the back of the graphic organizer in which you weigh the evidence, state which of the four theories you think is most likely and why (back up your conclusion with facts, evidence and logical arguments.
Several mechanisms have been suggested for the Moon's formation. The formation of the Moon is believed to have occurred 4.527 billion years ago, about 30–50 million years after the origin of the Solar System.

Fission Theory: “The Big Break-Up” 

Synopsis: The Moon is like the Earth’s “daughter”.  A chunk of the Earth broke off and became the Moon.
The Moon formed when a chunk of the Earth was ripped away by the Sun’s gravity.  This theory proposes that the Earth spun so rapidly in its early years that it lost its round shape and became more flat and elongated.  The sun's gravity eventually yanked off a chunk of the increasingly elongated Earth; that chunk became the Moon.  The Moon once occupied the space now filled by the Pacific Ocean.  The Pacific Ocean basin marks the scar left behind where the Moon was ripped away.  If true, this would explain why the Moon has a lower density than the Earth because it is made of less dense material from the Earth’s crust and mantle, rather than denser material from the Earth’s iron core.  Problems include the Earth would have had to be spinning at an incredibly high rate in the beginning in order for this happen and the process should have resulted in the Moon orbiting the Earth in the same equatorial plane.  But this is not the case.  The Moon orbits the Earth at an inclined angle that is off by 5 degrees compared to the Earth.

Co-formation Theory: “The Big Sis”
Synopsis: The Moon is like the Earth’s “sister” and formed together with the Earth at the same time and place from the same material.  

The co-formation hypothesis proposes that the Earth and the Moon formed together at the same time and place from material that was swirling around the Sun when it began to form.  The Moon would have formed from material surrounding the proto or “baby” Earth.  We have evidence that the planets, asteroids, and moons of the solar system did form out of the same nebula from which our sun was born.  Also, this theory explains why the Earth and Moon have many of the same elements and minerals, because they would have formed from similar material at the same distance from the Sun.  However, the Moon and Earth also contain very different materials.  For example, the Earth has a large iron core at its center while the Moon does not.  The theory also has trouble explaining the high angular momentum of the Earth-Moon system.  That is to say, the Earth-Moon system has too much mass and is moving faster than we would expect if the Moon formed this way. 
Giant Impact Theory: “The Big Whack”

Synopsis: The Moon was like “a train wreck waiting to happen”.  The Moon formed when a giant object such as an asteroid slammed into the Earth, throwing up tons of Earth dust and rocks into space.  This dust and rock was eventually pulled together by gravity to form the Moon.  

According to this idea, the Moon is the result of a giant impact.  An object hit the Earth, blasting sufficient material into orbit around the Earth to form the Moon.  Meteor craters on other moons and planets in the solar system show that collisions between objects in space have happened many times.  The impact would also explain why the Earth-Moon system has such a high angular momentum (i.e., why the Earth-Moon system has such a great mass and speed).  It would also explain why the Moon has a lower density than the Earth, because it would be made of material from the Earth’s crust and mantle rather than from the Earth’s denser iron core.  It might also explain why the Earth is tilted on its axis.  However, our Moon is very large compared to most moons in the solar system.  Five billion cubic miles of the Earth’s crust and mantle would have to have been thrown out into space to form a Moon as large as our.  In order to eject this much material from the Earth, an object the size of the planet Mars would have to have hit the Earth in a virtual head on collision at just the right angle and speed.  Not only that, it would have had to hit at the just the right angle and speed to eject material far enough away from the Earth or else the material would simply have formed rings around the Earth, like rings around the planet Saturn, instead of forming a separate moon. 
Capture Theory:  “The Great Catch”
Synopsis: The Moon is like the Earth’s “spouse” and entered into a “relationship” when it was captured by the Earth’s gravity.  

The Moon was formed somewhere else and “wandered” into the Earth’s neighborhood.  Earth’s gravity captured the Moon so that it now revolves around the Earth.  If true, this theory would explain why the Moon and the Earth do not appear to be made of the same material.  Also many of the moons surrounding other planets are really captured asteroids- not objects that formed with the mother planet or that were ejected by the mother planet.  This shows that such an occurrence is possible and has happened before with other planets.  One sign that a moon is really a captured asteroid is that it has a non-spherical shape, or looks more like a potato than round like our Moon. Moons that look like this are the two moons of Mars; Phobos and Deimos. Another sign that a moon may be captured is if it orbits in a direction opposite to that of the mother planet. An example of a moon of this kind is Neptune's moon Triton. The Earth's Moon is both rounded in shape and orbits with Earth. These are the most direct pieces of evidence that the Moon is not a captured object. 
Write a paragraph conclusion in which you weigh the evidence, state which of the four theories you think is most likely and why (back up your conclusion with facts, evidence and logical arguments).
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