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How Are Moons Formed? 
Open-Ended Response Answer Key 

1. The capture mechanism involves a moon being captured by a planet's gravity 
when it is drawn into orbit around the planet. Accretion, on the other hand, occurs 
when small particles in a protoplanetary disk collide and stick together to 
gradually form a moon. The giant impact hypothesis explains moon formation 
through massive collisions between a planet and another celestial body. While 
capture and accretion result in moons that are typically smaller and less massive, 
the giant impact hypothesis can produce larger moons. However, all three 
mechanisms involve the gravitational influence of the planet. Both capture and 
accretion lead to irregular orbits, while the giant impact hypothesis can result in 
moons with more regular orbits. 

2. To determine the moon's formation mechanism, I would begin by analyzing its 
orbit, size, and composition. Irregular orbits may indicate capture, while a more 
regular orbit could suggest accretion or the giant impact hypothesis. I would also 
study the moon's surface and geological features to look for evidence of a violent 
collision, as seen in the giant impact hypothesis. Additionally, I would examine the 
composition of the moon's rocks and compare them to the parent planet's 
materials. Understanding the moon's formation mechanism can provide insights 
into the history of the solar system and the processes that shaped it. 

3. Understanding moon formation processes is crucial for several reasons. First, it 
provides insights into the early history and dynamics of our solar system. The 
formation of moons is intimately tied to the formation of planets, and studying 
moons helps us piece together the puzzle of how our solar system evolved. 
Second, knowledge of moon formation mechanisms informs our understanding of 
planetary science. Moons can influence the climate, tides, and geological activity 
of their parent planets, and studying them helps us understand these processes. 
Lastly, understanding moon formation is essential for space exploration. Moons 
may serve as potential destinations for future human missions, and knowing how 
they formed can aid mission planning and scientific research. 

4. The variety of moons in our solar system is important for scientific research and 
exploration efforts. Each moon has a unique story to tell about its formation, its 
parent planet, and the history of our solar system. For example, Europa, one of 
Jupiter's moons, is believed to have a subsurface ocean beneath its icy crust, 
raising questions about the potential for life beyond Earth. Enceladus, a moon of 
Saturn, has geysers of water vapor and ice, offering opportunities to study its 
subsurface ocean. Moons like Titan, also around Saturn, have thick atmospheres 
and unique surface features. By studying these diverse moons, scientists gain 
insights into planetary processes, the potential for habitability, and the broader 
context of our universe. 


