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Preamble 

 
 

Religion vs Science 
 

Many believe that there are irreconcilable differences between the Sciences and Religion, 
with modern Science gaining the upper hand over Religion which is viewed as stuck in its 
old ways. 
 

Instead of striving for a greater separation of Science and Religion at this point in our 
evolution, we may need to accept that there are areas where Science stands on firm 
ground, but there are other areas where Science, like Religion, is based more on Belief (as 
in “this is our best guess” based on current data). Then there are other areas where much 
of Science seems to encroach on the world of Science Fiction. 
 
The diagram above illustrates the difference between the Scientific World View and the 
Religious World View, and the area (in Green) which is not in dispute. 
 
The article below on How did Water Get on Earth shows how Science is still struggling to 
explain this intriguing phenomenon. 
 

https://www.scientificamerican.com/article/how-did-water-get-on-earth/


 
 

 

How Did Water Get on Earth? 
 
About 70 percent of our planet’s surface is covered with water, and it plays an important role 
in our daily lives. But how did water get on Earth in the first place? 
 

We are nestled in our solar system at just the right distance from the Sun for this liquid water 
to exist. Any farther and that water would be frozen in ice. Any closer and temperatures 
would be too hot and we would be at risk for a runaway greenhouse effect similar to what’s 
happening on the scorching surface of Venus. Our not-too-cold, not-too-hot position in the 
so-called ”Goldilocks zone” is a pretty good thing because, of course, water is necessary for 
life.  
 

But how did that water get here? Water is a defining characteristic of our planet and it plays 
such an important part of our daily lives. Understanding how water arrived on Earth is a key 
part of understanding how and when life evolved here as well. But we don’t even know how it 
where it came from. Scientists are still actively researching how our planet got to be so wet in 
the first place. 
 

THE EARLY EARTH 
 

Our current picture of planet formation starts with a protoplanetary disk—that’s a large disk of 
gas and dust swirling around our newly-formed Sun. As the grains of dust and ice in the disk 
interact with themselves, those grains begin to form bigger and bigger clumps. Eventually 
those clumps form what we call planetesimals, the building blocks of rocky and giant 
planets.  
 

But in the early period of our solar system’s formation, that disk was much hotter at the 
position where our Earth sits now. So even though there were most likely water molecules 
present in the mess of debris that made up the disk, it was too hot for water to condense into 
a liquid, causing it to evaporate instead. What’s more, the early Earth did not yet have an 
atmosphere making it easier for any liquid water droplets to be blown off into space. This 
leaves us with a bit of a puzzle. If the Earth could not have formed from the disk with its 
oceans already intact, how did they get here?  
 

COMETS VS ASTEROIDS 
 

If Earth’s water wasn’t formed along with the Earth, then, planetary scientists suspect, it must 
have been delivered later via extraterrestrial messenger. Both asteroids and comets visit the 
Earth and are known to harbor ice. (Not sure of the difference between an asteroid and a 
comet? Check out my earlier episode.) In fact, models of the compositions of asteroids and 
comets suggest that they even harbor enough ice to have delivered an amount of water 
equal to Earth's oceans.  
 

So, problem solved? Not quite. Was it a comet or an asteroid that brought Earth’s water? 
Was it a single event, or many? And how long ago did this happen?  



 
 

One way to determine whether an asteroid or a comet brought us our oceans is to look at the 
chemical make-up of these cosmic objects and compare that make-up to the Earth to see 
which are more alike. For example, a water molecule always has 10 protons (8 from its 
oxygen molecule and one each from its hydrogen molecules) and usually has 8 neutrons 
(from the oxygen molecule only). But different isotopes of water may have extra neutrons. 
Heavy water, for example, is what we call water made from oxygen and deuterium, which is 
an isotope of hydrogen, or just hydrogen with an added neutron. 
 

One study published in the journal Science in 2014 looked at the relative amounts of different 
isotopes of water—water molecules with varying numbers of neutrons—on meteorites 
believed to have fallen to Earth from the ancient asteroid Vesta. Vesta is the second largest 
object in the Asteroid Belt and has a heavily cratered surface suggesting a violent past full of 
collisions.  
 

The Vesta rock samples had the same distribution of isotopes seen on Earth. Now, that 
doesn’t mean that Vesta was necessarily the source of our water but that an object or objects 
similar to Vesta in age and in composition could be responsible. 
 

But the dispute is still far from settled. For a while, studies of comets seemed to back up the 
idea that Earth’s water came from asteroids. The recent Rosetta spacecraft was the first to 
orbit a comet and then also the first to send a lander (called Philae) to the comet’s surface. 
Thanks to Rosetta and Philae, scientists discovered that the ratio of heavy water (water 
made from deuterium) to “regular” water (made from regular old hydrogen) on comets was 
different than that on Earth, suggesting that, at most, 10% of Earth’s water could have 
originated on a comet. 
 

However, in 2018, a close passage of the comet 46P/Wirtanen allowed planetary scientists a 
more detailed look at its isotopic make-up using SOFIA, a jumbo jet with a telescope on 
board—very cool. They found the comet had similar ratios of deuterium and hydrogen as 
those found on Earth. So, what makes this comet different from the one studied by Rosetta 
and Philae?  
 

Well, comet 46P/Wirtanen comes from a class of what are known as “hyperactive” comets, 
meaning they release more water as they draw closer to the Sun than a regular comet does. 
How do they do that? As a standard comet nears the heat of the Sun, the ice particles from 
its nucleus sublimate or go directly from solid ice to a gas, which can then condense later 
into liquid water if it were, say, to arrive on a planet’s surface. But a hyperactive comet loses 
not only the ice from its nucleus but also ice-rich particles in its atmosphere that were 
previously heated and released from the nucleus but still hang around. Those icy particles 
may be what makes hyperactive comets have isotope ratios more similar to those on Earth. 
 
So even though hyperactive comets are rarer, the fact that they have similar isotope budgets 
to those seen on Earth put them back in the running for Earth’s cosmic water bearer.  
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Related Articles 
 

1) To find the origin of the oceans, look in outer space 
 

The Economist. Dec 4, 2021 
 

Comment on above Article:  
 
This new discovery of a source of water similar to water on Earth leads to an 
estimate by Dr. Daly’s research team that there was the equivalent of 20 litres 
of water for every cubic metre of rock. 
 
There are still problems with this finding: 
a) I requires yet another Goldilocks situation where Earth received just enough 

water to leave enough land to support land-based plants and animals. 
 

b) If these rare hyperactive comets were streaming through space, they should 
have been landing on all planets in our solar system. How explain the total 
absence on water anywhere else in our neighborhood? 

 
c) The Maths does not work out. 20 litres of water for every cubic metre of rock 

corresponds to a 50:1 ratio of Rock : Water. Consider filling a swimming 
pool with irregular shaped rocks about the avg. size of these comets. We 
will have enough of air gaps to accommodate the small amount of water 
needed to satisfy this ratio. At the end of the day, we will have a swimming 
pool full of rocks, not full of water. 

 
Lay Person’s Conclusion:  
 

This latest finding still fails to provide a convincing answer. 
 
 

2) James Webb Space Telescope – NASA 
https://jwst.nasa.gov/content/about/launch.html 
 

3) James Webb Space Telescope: Looking back in time to catch the earliest 
starlight in creation 

https://www.cbsnews.com/news/james-webb-space-telescope-60-minutes-
2021-12-12/ 

OriginOfTheOceans.pdf
https://jwst.nasa.gov/content/about/launch.html


 
 

 
Comment on above (60 Minutes) Discussion:  

 

Scott Pelley (60 Minutes): How much do we know about the universe? 
 

Amber Straughn  (Astrophysicist on the project):  
 

Everything we know about, everything we can see, me and you, everything on 
the planet, all the hundreds of billions of other galaxies, all of that only makes 
up about 5% of the universe. The rest of it, that other 95%, we have no idea 
what it is.  
 

That 95% -- the unknown -- is all around us like a ghost.  Nearly all the 
cosmos is made up of what physicists call, in desperation, dark matter and dark 
energy. Never seen, scientists infer they must exist because they're the best 
explanation for how galaxies form and move. 
 
Lay Person’s Conclusion:  
 

In many aspects of life, Science has a long way to go to obtain good 
data, and the necessary data may be beyond the reach of Science. 
 
Scientists should avoid giving the media and the general population the 
impression that they have, or will soon have, all of the answers.  
 
It is far too early to toss out Religion and allow Scientists to play God. 
Likewise, Religion is filled with too many belief systems – from Ultra-
conservative to dumfounding. 
A Major update may help to keep Religion alive. 

 
 

 


