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W h y  is the M oon?
RERHAPS the title of this article sounds odd to 

the reader on account of its similarity to an old 
conundrum. No pleasantry of the sort is, how
ever, intended, my object is simply to show to 

some extent why our moon exists, why it has its present 
size and distance and other characteristics. And for this 
purpose I Could not find an apter title to express my 
meaning. My literary censors approved, they thought the 
title catchy—and without more ado let us begin our study.

I am sure that if the readers of this almanac were 
asked in all seriousness, why is the moon? why does it 
exist? fully ninety per cent, would answer that the only 
good the moon does is to give light at night. Perhaps 
five per cent, would add that the moon raises the tides, 
and a few more that it may influence the weather and the 
growth of crops. And that would be all, nobody would 
think the moon did any more.

Now, the moon does a great deal for us. If  it were 
withdrawn altogether, or even if its size, distance, time 
of revolution and other qualities were only changed some
what from their present condition, serious consequences 
would follow. If is the purpose of this article to explain 
some of the many benefits the moon confers upon us.

Let us begin with its light. This subject may at once 
be subdivided into the amount of this light, its quality 
and its duration.

Amount of Moonlight
In amount, we may think the light of the full moon 

very great. It is so when compared with the light of 
individual stars or planets, or even of all the stars taken 
together, which, as we know, pale into insignificance or 
even invisibility in the glare of the full moon, since this 
light of the full moon is said by astronomers to be equal 
to 80 times that of all the stars combined. Compared with 
sunlight however, moonlight is very feeble, being only one 
six-hundred-thousandth as much. Even if the whole sky 
were covered with full moons, we should have only one 
eighth as much light as the sun gives us.

Quality of Moonlight
In quality, moonlight is exactly the same as sunlight. 

This is a most wise provision of the Creator. We know, 
and that in many cases by sad experience, that our arti
ficial lights have some very bad effects upon our eyes 
or our bodies; that in a greater or less degree they cause 
fatigue, headaches, color blindness, and skin diseases. An
alysed by their spectra, some lights are found too strong in 
their violet or ultra-violet rays; others on the contrary 
are too hot, that is too strong in their red or infra-red 
parts; others again have not that harmonious complement 
of colors which results in the pure white light of the sun.

As the moon was to give light to continually suc
ceeding generations on earth, it was necessary that it 
should give us pure sunlight, purer than that coming from 
any other heavenly body. To bring this about, the moon 
was, first, made non-luminous, not having any light at all 
of its own; secondly, it was so placed as to reflect the 
light of the sun upon the earth ; and thirdly, it was not 
given an atmosphere, because that would have acted like a 
colored glass and stopped some of the sun’s rays.

Duration of Moonlight
In duration moonlight is as wisely dispensed as any 

one could possibly design. We may be sure that, if the 
matter were left to us, we would never come to an agree

ment. Some of us would want the moon to shine every 
night and all night, so that we could walk about, travel, 
police a city, or do other work. Others on the contrary 
would be glad if the moon never shone. In this class we 
must place many astronomers, who cannot take photo
graphs that require long exposure, or study the spectra 
or light variations of stars, or observe faint bodies like 
nebulae or comets, when the air is full of moonlight.

To conciliate such opposite likings, God has given 
that in an ever-varying fashion, from the new moon which 
us the moon during half the night time as an average, and 
gives no light at all, to the crescent which shines dimly 
at first and during the early part of the night only, then 
to the half moon or first quarter which sets at midnight, 
finally to the full moon which shines all night, and then 
gradually wanes in the reverse order and time back again 
to the new moon. And lest even this cycle, in spite of its 
annual and periodic variation, should become monotonous 
by its regularity, we have the caprices of the weather 
injecting into it uncertainty and variety.

The Tides
The second great benefit the moon is known to confer 

upon the earth is raising the tides. In this the moon is 
of the greatest service to navigators inasmuch as it causes 
currents to run into and out of harbors and estuaries 
twice a day, and thus facilitates the movement of vessels. 
This circulation of the water also helps to purify it and 
remove obstructions and bars.

That the tide is really due to the moon is sufficiently 
proved by our being able to predict it from the moon’s 
position. The sun also, it is true, raises tides, but they 
are smaller than those of the moon in the ratio of about 
2 to 5, because its greater size is more than offset by its 
greater distance. At new and full moon the solar and 
lunar tides act together (5 and 2 are 7), causing spring 
tides, the highest high and lowest low water of the month; 
whereas at first and last quarter we have neap tides 
(5 less 2 are 3) the least high and low water of the 
month. The moon’s course in the heavens adds much va
riety to the tides, according as it is higher or lower, 
nearer or farther away, and acts partially or wholly with 
or against the sun.

The tide-raising force depends directly upon the 
moon’s mass, that is, the amount of matter it consists of, 
and inversely upon the cube of its distance. I f  our moon 
were as small or as far away from the earth as the moons 
of the other planets are, our tides would be scarcely 
noticeable and practically of no use whatever. Our moon 
has about one eightieth the mass of the earth, while of 
the moons of the other planets the largest has one 4600th, 
and all the rest less than one 10,000th the mass of their 
primaries. Our moon is so enormously larger in com
parison, that astronomers say it is rather a companion to 
the earth than its satellite. And as to distance, our moon 
is less than one third as far from the earth and therefore 
more than 27 (that is, 3 x 3 x 3 )  times as powerful in 
raising tides as the next moon in proportionate size is 
from its planet.

Combining the relative masses and distances of the 
moons of the planets, we find that the tides they raise 
are as insignificant and of as little practical value as the 
one-and-three-quarter-inch tides of Chicago are to those 
of our great seaports. How is it, then, we may ask, that 
our moon should be both so large and so near in order to 
raise such useful tides?
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The Moon’s Influence on the Weather 
The third effect accredited to the moon is its influence 

tan the weather and on the growth of crops. This is a 
much-disputed question. I f  we confine ourselves to the 
statements of strictly scientific men, we find that some

Fig. 1. The Moon at First Quarter
The moon is less than a quarter of a million miles away 
from us, about ten times the earth’s circumference, or 
thirty times its diameter. The next nearest heavenly body 
is Mars, which has only twice the moon’s diameter, and 
can come only within 35 millions of the earth, or 140 
times the moon’s distance. The highest magnifying power 
of a telescope ever used up to date, is about two thousand, 
so that the moon seems to be brought within 120 miles 
as seen by the unaided eye. On account of its nearness, 
we know the moon’s topography, such as the heights of its 

mountains and the like, better than the earth’s.

hold that the moon does seem to affect the weather in 
some way, but by no means to the extent that is 
popularly supposed, nor to the extent that we can 
at all make use of the moon in predicting the weather. 
In this particular, as well as in its influence on the growth 
of plants, it would be rash to maintain that the moon 
had absolutely nothing to do. Nothing however has been 
proved with certainty, and we may hold any opinion 
we please.

i, -  A World to Study
There are many other ways in which the moon is 

of great use to us. It is the nearest of the heavenly 
bodies. Its surface features are exposed to view, they are 
never dimmed or distorted by an atmosphere nor ob
scured by clouds, and they are lighted by an ever-varying 
illumination. Most astronomers see in our airless, cloud
less, lifeless neighbor the future condition of our own 
earth. In speculating upon its past history and its origin, 
a rich field is opened to our theorizers. One astronomer 
says the moon was once part of the earth and was taken 
out of what is now our Pacific Ocean. Another maintains 
it is a foreign body captured by the earth.

In order not to extend this article1 beyond bounds, 
I will let theories alone and restrict myself to only one 
more fact, in which we know the moon to be of the great
est service to us, the fact that it causes eclipses.

Eclipses
Without the moon there could be no eclipses at all, 

neither lunar nor solar. What of that? some may say.

What is the use of eclipses? They are only celestial stage 
plays, nice to look at, but of no practical value.

Eclipses are however of very great use. There is, 
first, their use in chronology. Ancient writers sometimes 
tell us that certain great events happened at a time of a 
solar or lunar eclipse. With our present knowledge of the 
moon’s motion, we can in almost every case compute the 
date when the eclipse happened, and thus find the date of 
the event. For example, a lunar eclipse that happened 
on the night that Herod died, has proved that there is an 
error of four in the number of our years; that the year 
1913 after Christ is really 19 17 : that in other words, our 
Lord was born four years earlier than the time supposed 
to be true when the present Christian method of reckon
ing years was introduced. This error may readily be 
pardoned when we reflect that this era was inaugurated 
during or shortly after the time of the great persecutions 
of the Church, when accurate scientific researches of all 
kinds were absolutely impossible.

Total Lunar Eclipses
Total lunar eclipses may be used for ascertaining 

many facts in regard to our moon that are impossible to 
obtain at other times. Such are, for example, its power 
of radiating heat, its eclipses of faint stars, and hence 
more accurate values of its size and position, and the 
change undergone by sunlight which has passed through 
a great part of our own atmosphere and given the moon 
its beautiful copper color.

Total Solar Eclipses
But it is in regard to total solar eclipses especially 

that our moon is of such exceptionally great utility to us. 
These total eclipses of the sun are caused, as we know, 
by the moon’s coming between us and the sun in such a 
way as to cut off all its light and apparently to cover 
it completely.

That such total eclipses of the sun are of the highest 
value to science is evident from the fact that astronomers

Fig. 3. A  Total Eclipse of the Sun
The black circle in the moon which has placed itself 
directly in front of the sun. The sun itself is entirely 
covered and cannot be seen. Only its environment, its 
corona, is visible, and a few prominences close to the 
moon’s edge.—Such a grand spectacle as a total eclipse of 
the sun would be absolutely impossible unless the moon 
appeared to be exactly as large, or a trifle larger than the 
sun, and remained in front of it long enough to enable 
astronomers to photograph the eclipse and make other 
observations. Total solar eclipses are valued so highly, 
that astronomers will travel 15,000 miles to observe them.
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Fig. 2. An Enlarged View of a Part of the Moon’s Surface
The moon’s surface is very rugged and mountaindus. The 
absence of our atmosphere and of clouds, enables us to 
see everything very distinctly. The moon’s rotation on 
its axis is continually presenting its surface to us under 
a varied illumination. The circular formations arc called 

craters. Their origin is much disputed.
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will travel to the other side of the earth, 15,000 miles or 
more, transport heavy as well as most delicate apparatus, 
and put up with all the discomforts of uninhabited regions, 
in order to see the sun totally eclipsed for only a few 
minutes. A  total eclipse of the sun discloses to us its 
magnificent corona, the features and nature of which can
not be studied at any other time. It enables us to see 
small bodies close to the sun, and even large planets in 
unwonted positions and illumination. Only at such times 
may the prominences, or flame-like eruptions on the sun’s 
edge, be seen visually. And the moments of the beginning 
and ending of totality give us the “ flash spectrum,” which 
reveals to us the very lowest layer next to the sun’s sur
face. And finally there are effects upon magnetism, the 
elements of the weather, and many other data that are 
worth investigating.

Conditions Necessary for a Total Solar Eclipse
Now to cause a total eclipse of the sun the moon 

must appear exactly as large, or rather a little larger than 
the sun, and must remain before it long enough to enable 
astronomers to do some effective work. I f  the moon were 
smaller, and always smaller than the sun, no matter how 
little that might be, there would never be a total eclipse. 
The eclipse would then be an annular, or ring eclipse, 
which tells us nothing about the sun’s constitution, because 
in such an eclipse it is impossible to see the corona. On 
the other hand, if the moon were very much larger than 
the sun, it would cover not only the sun itself, but its sur
roundings also, so that such total eclipses would be of no 
scientific value. Of course, for a few moments after such 
a total eclipse begins, as well as before it ends, we might 
see the sun’s corona first on one side and then on the 
other, but these would be only scattered glimpses and 
would lacking in that completeness which is so essential 
to their study.

In order to make the moon appear exactly as large 
as the sun, it was necessary to proportion its size to its 
distance. The moon’s average distance of 238,840 miles 
bears very nearly the same proportion to its diameter 
of 2,163 that the sun’s distance of 92,900,000 does to its 
diameter of 866,500. The ratio is not always the same for 
both, since their distances are subject to variation, for 
reasons that we will mention later.

To one that knows a little about the motions of the 
heavenly bodies, another thought will present itself at once. 
The distance of a moon from its planet and the time of 
its revolution about it, which we call its month, are essen
tially connected, the cube of the first when compared with 
the square of the second giving always and everywhere 
the same ratio. A  more accurate expression of this law, 
which is known as Kepler’s third law, brings in the masses 
of both bodies, that is, the quantity or amount of matter 
they consist of, or what they would weigh under the same 
conditions. And further, mass is equal to volume multi
plied by density. For example, one body is said to have 
ten times the mass of another, if it has the same density 
but is ten times as large, or if it has the same volume and 
is ten times as dense, or again, if it is twice as large and 
five times as dense, and so on.

The Moon’s Size, Distance, Mass and Density 
Harmoniously Proportioned

To make the moon therefore appear to us exactly as 
large as the sun, there had to be a harmonious combination 
of distance, length of month, diameter, mass and density. 
This combination is so wonderful that, not only has it no 
duplicate in our solar system among the 25 satellites that 
we know to exist, but its elements are so interwoven that 
we cannot change any one of them without destroying
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much of the moon’s utility or even bringing about dis
astrous consequences. For example, if we were to tamper 
with what seems to be the most insignificant factor an 1 
lessen the moon’s density (which is 0.6 that of the earth 
and 3.4 times that of water), then its mass would also 
be lessened, the earth and moon would attract each othe * 
less, the moon would not be bent off as much from its 
tangent line, it would move in. a less-curved orbit, that is, 
it would go farther away, move more slowly, have less 
power to raise tides, appear smaller and would therefore 
not be able to cover the whole sun and cause a total 
eclipse. I f  on the contrary we were to increase the den
sity, the moon would come nearer, appear larger, cover 
more than the sun, move faster, lessen the duration of 
total eclipses, and raise dangerously high tides. Similar 
results would follow if we changed any other of the 
moon’s characteristics, or even if we changed two or more 
in a proportionate manner, a study which the reader may 
elaborate at his leisure.

Every Variety of Eclipse
The moon, as we said before, does not always appear 

exactly as large as the sun, but is sometimes larger and 
sometimes smaller. This is because both bodies change 
their distance from the earth, so that their relative sizes 
are subject to such a beautiful variation that we have 
every variety of solar eclipse. Not to mention the annular 
eclipses, in which the sun’s annulus would only have a 
variable width, the moon in some total eclipses is very 
large, and while obscuring a part of the sun’s inner corona, 
makes up for this disadvantage by a longer duration, the 
maximum being 7 minutes 58 seconds. In other total 
eclipses the duration is very short, but the sun’s entire 
corona may be seen down to its very edge. And here 
we ought to mention another element necessary in a total 
solar eclipse, the velocity and direction of the earth’s 
diurnal rotation and of the moon’s orbital motion, which 
are such as to prolong the eclipse twice as much as if the 
earth did not rotate, and proportionately much more if the 
motions of both were in opposite directions.

Only One Moon
We might write volumes on this subject, but in order 

to bring this paper to a close, we will allude briefly to only 
one more item, to the fact that the earth has but one moon, 
whereas all the other planets have either none at all or 
two or more, except Neptune which has only one as far 
as we know at present. Our one moon has an orbit more 
than sufficiently difficult to compute, two or more would 
complicate matters in every way, in eclipses, tides, light 
and the like.

The Hand of Providence
Summing up therefore what we have studied in this 

article, we see that a kind Providence has given us a moon 
that combines so many wonderful characteristics of size, 
distance, mass, density, length of month, duration of visi
bility, phases, quality of light, tide-raising power, faculty 
of eclipsing the sun totally, and probably many more to be 
disclosed by future researches, all of which have no coun
terpart in the whole solar system, and are of the greatest 
benefit to our welfare, and are adorned with that variety 
that is so pleasing to u s : that we begin to realize that 
the more we study the material works of God, the more 
will our faith in Him be strengthened; and that He indeed 
must be a kind Father Who gives us such beautiful 
glimpses of His Wisdom and Goodness in this life in order 
that we may be induced to observe His laws and one day 
enjoy His Presence face to face forever.

W il l ia m  F. R iggu, S. J .


