
What is the ultimate origin of water?
How did water arrive on Earth?ORIGINS OF OCEANS

The Hubble Space Telescope 
peered into the Helix Nebula  
and found water molecules. 
Hydrogen and oxygen, formed 
by different processes, cobine 
to make water molecules in the 
ejected atmosphere of this 
dying star. The origins of our 
oceans are in the stars.
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Water molecules are abundant in planetary systems 
forming around other stars. 

Water molecules have been found around the 
20-million-year-old star Beta Pictoris, where a huge disk of 
dust and gas hints at collisions between comets, 
asteroids, and young planets (artist’s conception).  

Water molecules exist in the 
Orion Nebula and are still 
forming today. The nebula is 
composed mostly of hydrogen 
gas; other molecules are 
comparatively rare. Even so, the 
nebula is so vast that it creates 
enough water every day to �ll 
Earth’s oceans 60 times over. 
Water, along with every other 
molecule created in these stellar 
nurseries, becomes raw material 
for the formation of new 
planetary systems.    
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Asteroids and comets are 
debris left over from the 
formation of our Solar System 
and are rich in water.

These small bodies are time 
capsules that contain 
tantalizing clues about what our 
solar system was like 4.5 billion 
years ago.

Most asteroids orbit the Sun 
between the planets Mars and 
Jupiter, but many swing nearer 
to Earth and even cross our 
orbit.

Comets are found in the outer 
reaches of our Solar System, 
either in the Kuiper Belt just 
beyond the orbit of Pluto, or in 
the vast, mysterious Oort Cloud 
that may extend halfway to the 
nearest star.

Over billions of years, countless 
comets and asteroids have 
collided with Earth, enriching 
our planet with water. Chemical 
markers in the water of our 
oceans suggest that most of the 
water came from asteroids. 
Recent observations hint that 
ice, and possibly even liquid 
water, exists in the interiors of 
asteroids and comets.

A water molecule is made up of 
one oxygen and two hydrogen 
atoms.

Hydrogen was created in the 
Big Bang and oxygen in the 
cores of stars more massive 
than the Sun. Enormous 
amounts of water, in gaseous 
form, exist in the vast stellar 
nurseries of our galaxy.


