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PUBLISHER'S NOTE

SNCE Dr Van Loon wrote his geography of the world inter-
national events have causad sudden and violent changes in certain
national boundaries. In many European countries native forms
of government were temporarily eclipsed, and conditions of lifein
those lands werelargely hidden from observersin Great Britain and
America. \

During thewar of 1939-45 it ssemed well not to apply any process
of revision to the geograpKica and political statements containedin
the book. The cloud of war has now lifted, but the boundaries of,
and the forms of government in, many countries are still in the
melting-pot. In many things, however, Dr Van Loon's account
is substantially correct, and no adjustment has been made for the
present impression.



" Historyisthe Fourth Dimension of
Geography. It givesit both time and
meaning."
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Chapter||

AND THESE ARE THE PEOPLE WHO LIVE IN THE
WORLD WE LIVE IN

| T sounds incredible, but nevertheless it is true. |f everybody in
this world of ours were six feet tall and a foot and a half wide
and a foot thick (and that is making people a little bigger than
they usualy are), then the whole of the human race (and,
according to the latest available dtatistics, there are now nearly
2,000,000,00 descendants of the original Homo sapiens and his'
wife) could be packed into a box measuring half a mile in each
direction. That, as| just said, sounds incredible, but if you don't
believe me figure it out for yourself, and you will find it to be
correct.

If we transported that box to the Grand Canyon of Arizona
and balanced it neatly on the low stone wall that keeps people
from breaking their necks when stunned by the incredible beauty
of that silent witness of the forces of Eternity, and then called
little Noodle, the dachshund, and told him (the tiny beast is very
intelligent and loves to oblige) to give the unwieldy contraption
a slight push with his soft brown nose, there would be a moment
of crunching and ripping as the wooden planks loosened stones
and shrubs and trees on their downward path, and then a low
and even softer bumpity-bumpity-bump and a sudden splash
when the outer edges struck the banks of the Colorado River.

Then slence and oblivion.

The human sardines in their mortuary chest would soon be
forgotten.

The Canyon would go on battling wind and air and sun and
rain as it has done since it was created.

The world would continue to run its even course through the
uncharted heavens.

A *7
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The astronomers on distant and near-by planets would have
noticed nothing out of the ordinary.

A century from now, a little mound, densdly covered with
vegetable matter, would perhaps indicate where humanity lay
buried.

And that would beall.

| can well imagine that some of my readers will not quite like
this story and will fed rather uncomfortable when they se their
own proud race reduced to such proportions of sublime insig-
nificance.

There is, however, a different angle to the problem—an angle
which makes the very smallness of our numbers and the help-
lessness of our puny little bodies a matter of profound and sin-
cere pride.

Here we are, a mere handful of weak and defencdess mam-
mals. Ever since the dawn of the first day we have been sur-
rounded on all sdes by hordes and swarms of creatures infinitely
better prepared for the struggle for existence. Some of Man's
early competitors were a hundred feet long and weighed as much
as a small locomotive, while others had teeth as sharp as the
blade of a circular saw. Many varieties went about their daily
affairs clad in the armour of a medieval knight. Others were in-
visible to the human eye, but they multiplied at such a terrific
rate that they would have taken entire possession of the earth in
less than a year's time if it had not been for certain enemies, who
were able to destroy them almost as fast as they were born.

Whereas Man could only exist under the most favourable cir-
cumstances, and was forced to look for a habitat among the few
small pieces of dry land situated between the high mountains
and the deep s these fellow-passengers of ours considered no
summit too high and found no sea too deep for their ambitions.
They were apparently made of the stuff that could survive re-
gardless of its natural surroundings.

When we learn on eminent authority that certain varieties of
insects are able to disport themselves merrily in petroleum (a
substance we would hardly fancy as the main part of our daily
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diet) and that others manage to live through such changes in
temperature as would kill all of us within a very few minutes,
when we discover to our gruesome dismay that those little brown
bedes who ssam so fond of literature that they are for ever
racing around in our bookcasss continue the even tenor of their
resless days minus two or three or four legs, while we oursdves
ae disabled by a mere pin-prick on one of, our toes then we
sometimes begin to redize agang what sort of competitors we
have been forced to hold our own, ever Snce we made our first
gppearance upon thiswhirling bit of rock, lost somewhere in the
darkest outskirts of an indifferent universe.

What a sde-splitting joke Man must have been to his pachy-
dermatous contemporaries, who stood by and watched this pink-
ish sport of nature indulgein itsfirst clumsy efforts towalk on its
hind legs without the help of a convenient tree-trunk or branch!

But what hes become of those proud owners of dmost
200,000,000 square miles of land and water (not to mention
the unfathomable oceans of air) who ruled sublime by right
of eminent domain based upon brute force and dy cunning?

The greaster part has disgppeared from view, except where
as " Exhibits A" or " B" we have kindly given them a litde
parking soece in one of our museums devoted to natural history.
Others, in order to remain among those present, were foxctd
to go into domestic savice, and to-day in exchange for a mere
livelihood they favour us with their hides and their eggs and
their milk and the beef that grows upon their flanks, or drag
such loads as we condder a litde too heavy for our own lazy
efforts. Many more have betaken themsdves to out-of-the-way
places, where we permit them to browse and graze and perpetuate
their oedes, becausg, thus far, we have not thought it worth
while to remove them from the soae and claim their territory
for oursalves.

In short, during only a couple of thousand centuries (a mere
ssoond from the point of view of Eternity) the human race
hes made itself the undisputed ruler of every bit of land, and
a this present day it bids fair to add both air and s to its
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domains. And all that, if you plesse, hes been accomplished
by afew hundred million crestures who enjoyed not one single
advantage over their enemies except the divine gift of Resson.

Even there | am exaggerating. The gift of Resson in its more
sublime form and the ability to think for onesdf arc restricted
to a mere handful of men and women. They therefore become
the masers who lead. The others, no matter how much they
may resent the fact, can only follow. The result is a srange and
halting procession, for, no matter how hard people may try, there
are ten thousand dtragglers for every true pioneer.

Whither the route of march will eventualy lead us we do not
know. But in the light of what has been achieved during the
last four thousand years there is no limit to the sum total of our
potential achievements—unless we are tempted away from the
path of normal deveopment by our drange inherent cruelty,
which makes us treat other members of our own edes as we
would never have trested a cow or a dog or even a tree.

The earth and the fullness thereof have been placed a the
disposa of Man. Where they have not been placed at his dis
posa he has taken possesson by right of his superior brain and
by the strength of his foresight and his shot-guns.

This home of ours is a good home. It grows food enough for
all of us. It has abundant quarries and clay beds and foreds
from which all of us can be provided with more than ample
shelter. The patient degp of our pastures and the waving flax
fieldswith their myriad of blue flowers, not to forget the indus-
trious little silk-worm of Chinas mulberry-trees, all contribute
to shelter our bodies againg the cold of winter and protect them
agangd the scorching heat of summer. This home of ours is a
good home, i1t produces all these benefits in so abundant meesure
that every man, woman, and child could have his or her hae
with a little extra supply thrown in for the inevitable daysof
rest!

\3ut Nature hes her own code of laws. They ae just, these
laws, but they are inexorable and there is no court of apped.

Nature will give unto us and de will give without stint, but
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in return she demands that we study her precepts and abide by
her dictates.

A hundred cows in a meadow meant for only fifty spell disaster
—abit of wisdomwithwhich every farmer isthoroughly familiar.
A million people gathered in one spot where there should be
only a hundred thousand cause congestion, poverty, and un-
necessary suffering, a fact which apparendy has been overlooked
by those who are supposed to guide our destinies.

That, however, is not the most serious of our manifold errors.
There is another way in which we offend our generous foster-
mother. (Man is the only living creature capable of mass move-
ments of hostility against its kind. Dog does not east dog—tiger
does not eqat tiger—yea, even the loathsome hyena lives at peace
with the members of his own species. But Man hates Man, Man
kills Man, and in the world of to-day the prime concern of every
nation is to prepare itself for the coming slaughter of some more
of its neighbours.

This open violation of Article | of the Great Code of Creation,
which inssts upon peace and goodwill among the members
of the same species, has carried us to a point where soon the
human race may be faced with the possibility of complete anni-
hilation. For our enemies are ever on the aert. |If Homo
sapiens (the all-too-flattering name given to our race by a
cynical scientist to denote our intellectual superiority over the
rest of the animal world)—if Homo sapiens is unable or un-
willing to assat himself as the master of all he surveys, there
are thousands of other candidates for the job, and it ofttimes
seams as if a world dominated by cats or dogs or elephants or
some of the more highly organized insects (and how they watch
their opportunity!) might offer very decided advantages over a
planet top-heavy with batdeships and siege-guns.

Will Mankind find and grasp a clue which will lead them
safely through this hideous and shameful labyrinth?

In a humble way the author of this little book hopes to point
to the one and only path out of that lugubrious and disastrous
blind alley into which we have strayed through the clumsy ignor-
ance of our ancestors,
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It will take time, it will take hundreds of years of dow and
painful education to enable us to find the true road of salvation.
But that road leads towards the consdousess that we arc all
of us fdlow-passeengers on one and the same planet. Once we
have got hold of this absolute verity—once we have realized
and gragped the fact that for better or for worse this is our
common home—that we have never known another place of
abode—that we shall never be able to move from the ot in
gace upon which we happened to be born—that it therefore be-
hoves us to behave as we would if we found oursdves on board
a train or a seamer bound for an unknown degination—we
shall have taken the firs but most important gep towards the
solution of that terrible problem which is at the root of all our
difficulties.

We arc all of us fdlow-passengers on the same planet, and
the weal and woe of everybody dse means the weal and woe of
our salved

Call me a dreamer and call me a fool—call me a visonary or
call for the police or the ambulance to remove me to a spat
where | can no longer proclaim such unwelcome hereses But
mark my words, and remember them on that fatal day when the
human race shall be requested to pack up its little toys and sur-
render the keys of happiness to a more worthy sucoesor.

The only hope for survival lies in that one sentence:

WE ARE ALL FELLOW-PASSENGERS ON THE SAME PLANET, AND WE
ARE ALL EQUALLY RESPONSIBLE FOR THE HAPPINESS AND WELL-BEING
DF THE WORLD IN WHICH WE HAPPEN TO LIVE.



Chapter I

A DEFINITION OF THE WORD " GEOGRAPHY," AND
HOW | SHALL APPLY IT

BEFORE we start out upon a voyage we usually try to find out
more or less definitely whither we are bound and how we propose
to get there. The reader who opens a book is entitled to a little
information of the same sort, and a short definition of the word
' Geography' will therefore not be out of order.

| happen to have the Concise Oxford Dictionary on my desk
and that will do as well as any other. The word | am looking
for gppears on page 479, edition of 1931.

Geography. Sdenceof the earth's surface, form, physica fedtures,
natural and political divisions, climate,productions populations, &c.

| could not possibly hope to do better, but | shall sress some of
the agpects of the cae at the expense of others, because | intend to
'place Man in the centre of the stage. This book will not merely
discuss the surface of the earth and its physical features, together
with its political and natural boundaries. | would rather call it a
/study of Man in search of food and shelter and leisure for himsel f
and for his family, and an attempt to find out the way in which .
Man has either adapted himself to his background or has reshaped
his physical surroundings in order to be as comfortable and well-
nourished and happy asis compatible with hisown limited strength.

It has been truly said that the L ord hath some very strange cus-
tomers among those who love Him, and indeed we shall find our
planet inhabited by a weird and extraordinary variety of fellow-
boarders. Many of them, upon first acquaintance, will appear to
be possessad of very objectionable personal habits and of general
characteristics which we would rather not encounter in our own

children. But two billion human beings, even if they do not cut
X
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much of afigure when packed in a wooden box, arc still a very
repectable number of people, and amongs so many there is of
course the widest possble soope for all sorts of experiments of an
economic and sodid and cultural nature. It ssams to me that those

THE HUMAN TOUCH

experiments desave our attention before anything ds2 For a
mountain is, ater all, merdy amountain until it has been sen by
human eyes and hes been trod by human feat and until its dopes
and vdleys have been occupied and fought over and cultivated by
a dozen generdions of hungry settlers.

The Atlantic Ocean was just as wide and degp and as wet and
sty before the beginning of the thirteenth century as after, but
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it took the human touch to make it what it is to-day—a bridge
between the New World and the Old, the highway for the com-
merce between Eagt and West.

For thousands of years the endess Russan plains lay ready to
offer their abundant harvests to whomsoever should take the
trouble to sow the first grain. But the agpect of that country to-
day would be a very different one if the hand of a German or
a Frank, rather than that of a Sav, had guided die iron-pointed
gtick that ploughed the first furrows.

The idands of Nippon would sheke and quake just as inces
santly whether they happened to be inhabited by Jgpenese or by
the remnants of die now defunct Tasmanian race, but in the
latter case they would hardly be able to feed 85,000,000 people,
while the British Ides, if they had bean overrun by Neapolitans
or Berbers ingead of having been conquered by resdess fighters
from northern Europe, would never have become the centre of
an empire one hundred and fifty times as large as the mother-
country and containing one-quarter of all the human beings now
assambled on our planet.

Generdly spesking, | have paid more attention to the purely
! human' sde of geography than to the commercia problems
which are held to be of such great importance in a day and age
devoted to mass production.

But experience hes taught me that no matter how eloquent
you wax upon the subject of importing and exporting, and the
output of cod mines and oil reservoirs and bank depodts, you
will never be ade to tell your reader something which he can
remember from one page to the next. Whenever he has need of
such figures he will be obliged to look them up once more and
verify them with the help of a dozen contradictory (and often
self-contradictory) handbooks on commercid datistics.

Man comes first in this geography.

His physica environment and background come next.

The rest is given whatever goece remains.



Chapter 111

OUR PLANET: ITS HABITS, CUSTOMS,
AND MANNERS

LET US begin with an old and trusted definition: "The world
iIsasmall, dark object, entirely surrounded by space.”

It is not a ' sphere' or a ball but a ' spheroid,” which is first
cousin to a sphere, and congdts of a ball slighty flattened at the
poles. The so-cdled ' poles' you can find for yourself by sticking
a knitting needle through the centre of an apple or an orange
and holding the object straight in front of you. Where the knit-
ting needle emerges from the apple or the orange, there the poles
are situated, one in the middle of a deep s (the North Pole)
and the other on top of a high mountain plateau.

As for the ' flathess' of the polar regions, it need not disturb
you in the least. For the axis of the earth from pole to pole is
only ah shorter than the diameter taken at the equator. In
other words, if you were the proud possessor of a globe of three
feet in diameter (and few globes that you can buy in the shops
are as large as that—you would have to go to a museum to find
one), the axis would be only Y/ of an inch shorter than the
equatorial diameter, and it would hardly show unless the work-
manship had been of exceptional fineness.

Nevertheless the fact is of considerable interest to explorers
who are trying to find their way through the polar regions and
to those who make a study of the higher forms of geography.
But for die purposes of the present book it is sufficient that |
have mentioned it. Your physics master has probably one of
those little contraptions in his laboratory that will show you
hdw the poles could not help becoming flat as soon as our speck
of dust began to revolve upon its own axis. Ask him to let you

seit. That will save you atrip to the home of all the meridians.
26
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The earth, as we all know, is a planet. We have inherited the
word from the Greeks, who had observed or thought they had
observed that certain stars were for ever moving across the skies
while others apparently stood still. They therefore called the
former 'planets' or 'wanderers,’ and the latter ' fixed stars,
because, having no telescopes, they could not follow them on their
peregrinations. Asfor the word ' star/ we do not know itsorigin,
but it probably has something to do with a Sanskrit root, which
was in turn connected with the verb ' to strew." If that be true
the stars would then be the little flames ' strewn' all over the
heavens, a description which is quite pretty and fits the case
admirably.

The earth spins round the sun and depends upon the sun for
its light and heat. As the sun is more than seven hundred times
as large as all the planets put together, and as the temperature of
the sun near the surface is about 6000° Centigrade, the earth need
not feel apologetic because she borrows her humble little portion
of comfort from a neighbour who can so easily spare these few
charitable rays.

In olden days people believed that the earth was situated in the
centre of the universe, a small, flat disc of dry land entirely sur-
rounded by the waters of the ocean and suspended in the air like
the coffin of Mohammed. A few of the more enlightened Greek
astronomers and mathematicians seem to have had a very definite
suspicion that this theory must be wrong. After several centuries
of very hard and very straight thinking they came to the conclu-
sion that the earth was not flat, but round, and that it did not hang
quietly suspended in the air and in the exact centre of the universe,
but that it was flying through space at a considerable speed round a
much larger object which was called the sun.

At the same time they suggested that those other shining little
orbs which seemed to revolve around us against a common back-
ground of so-caled ' fixed stars' were merely our fellow-planets,
children of the same mother-sun and subject to the identical laws
of behaviour which regulated our own daily conduct—such as get-
ting up and going to bed at certain regular hours, and being
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obliged to follow a track which had been laid out for us at the day
of our birth and from which we could not stray without running
the risk of instant destruction.

During the last two hundred years of the Roman Empire the
thinking part of the population had accepted this hypothesis as
something so self-evident that it could no longer be considered a
subject for debate. But when the Church became all-powerful, in
the fifth century, it was no longer sdfe to harbour such ideas, least
of all that one which proclaimed the earth to be round. We should
not judge them too harshly. In thefirst place, the earliest converts
to Christianity generally belonged to those dasses of society that
had been the least exposed to the current learning of the times.
And, furthermore, they were firmly convinced that the end of
the world was near at hand, when Christ would return to the
former scene of His sufferings to separate the good from the evil.
He would return in the midst of all His glory and for every one
to behold. But, so they reasoned, and quite correcdy from their
own point of view, if this were to be the case (and they had no
doubt upon the subject) then the world must be flat. For other-
wise Christ would have to make His reappearance twice—once for
the benefit of the people on the western hemisphere and once for
the benefit of those on the other sde of the world. Such a pro-
cedure, of course, would be absurd and undignified, and there-
fore entirely out of the question.

The Church, therefore, for amost a thousand years insisted
upon teaching that the earth was a flat disc and that it was the
centre of the universe. In learned circles, among the scientists of
a few of the monasteries and among the astronomers of some of
the rapidly growing cities, the old Greek conception of around
world, revolving around the sun, together with a number of other
planets, was never quite discarded. Most of the men who held
this to be true did not openly dare to talk about the subject, but
kept their idess stricdy to themselves. For they knew that a public
discussion would merely upset the peace and quiet of millions of
their lessintelligent fellow-citizenswhile it would do nothing to
bring the solution of the problem any nearer.

Since then, the Church people too, with very few exceptions.
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have bean forced to accept the notion that the planet on which
we live must be aball. By theend of the fifteenth century the
evidence in favour of this ancient Greek theory had become too
overwhelming to be refuted any longer. And it was and is besd
upon the following observations:

In the first place, there is the fact that when we approach a
mountain or aship at ssawe first of all notice the summit or the

ONLY ROUND OBJECTS GIVE ROUND SHADOWS

top of the mast and only very gradually, as we come nearer, ae
we able to s the rest of the object under observation.

In the second place, when a partial eclipse of the moon takes
place, the shadow of the earth on the moon is a circle, and only
a ball will cause a circular shadow.

In the third place, the other planets and dars too are pheres,
and why should ours done among so many billions be an ex-
ception?

And finally, when we travel northward towards the pole, the
familiar congelations of the dars (the sgns of the Zodiac of
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the ancients) disappear lower and lower below the horizon, but
they arise again and come higher and higher the nearer wereturn
to the equator.

| hope that | have brought forward enough indisputable facts
to prove that the planet on which we happen to live must be
round. But should the evidence be insufficient to satify you, go
to any reliable professor of physcs He will take one of those
dones that arc for ever falling from high towers and he will let it
do tricks with the law of gravity which prove beyond the shadow

ECLIPSE

of a doubt that the earth must be a sphere. If he uss very smple
words and does not talk too fag you may be able to understand
him, but only if you know a great deal more about mathematics
-and physcs than | do.

Here | could indulge in a great many very learned gatigtics
which, however, would not be of the dightes use to you. The
average mind (the author's mind included) is smply not fit to
follow such calculations with any degree of comfort. Take light
for example. Light traves at the rate of gpead of 186,000 miles
per seoond. It goes seven times round the earth while you snhap
your fingersonce. And yet thelight from the nearest of the fixed
dars (Alpha Ccentauri, if you want the correct address) must
travel four and onethird years at the rate of 186,000 miles
per ssoond ere it rikes our eyes The sun can reach us in eght
minutes and Jupiter in three minutes, but the Pole Star, which
plays such an important rollein the sdence of navigation, would
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need four hundred and sixty-six years to send us a single ray of
light.

Alas, most of us get slightly dizzy when we are asked to
"imagine' such a distance, and the very idea of a light-year,
or the distance covered by a ray of light in a single year, or
365 x 24 x 60 x 60 x 186,000 miles, becomes something so enor-
mous that as arule we say, " Oh, yes," and then go out and play
with the cat or turn on the radio.

LT -

OUR SPEED THROUGH SPACE IS MUCH FASTER THAN THAT OF THE
FASTEST CANNON-BALL

But we are all familiar with railway trains. Let us try it that
way:

An ordinary passenger train, going day and night without
stops, would need five-sevenths of a year to reach the moon. But
it would need three hundred years to get to the sun. It would
need 8,300 years to get to the suburbs where the planet Neptune
lives. All that, however, would be mere child'splay compared to
a trip to the nearest of the fixed sars, for that would mean a
voyage of 75,000,000 years. Asfor the Pole Star, the train would
need 700,000,000 years to get there, and 700,000,000 yearsisalong
time, a very long time. If we put the duration of life for
the average human being at about seventy years (which is avery
sanguine estimate), 10,000,000 generations of human beingswould
have been born and would have died ere that train got to the star
of the mariner.

And now we are talking only about the visible part of the
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universe. Our telescopes are a great deal better than the funny
little contraptions with which the contemporaries of Galileo
searched the sky, and incidentally made some of the most re-
markable discoveries. Even o, they arc still very imperfect, and
until we improve our lenses a thousand-fold we shall not make
much headway. Therefore, when we talk about the universe,
what we really mean is " that small part of the universe which
is visible and which has come under human observation, or under

THE TIDES

the observation of those sensitive photographic plates which are
substituted nowadays for the human eye." As to the rest of the
universe, the still invisible part, das, we know nothing about it.
And what is worse, we dare not even guess.

Among all those millions of luminaries which are our more
immediate neighbours there are only two which influence our
own existence in a very direct and noticeable fashion, and those
two are the sun and the moon. The sun, because he provides
our planet with heat and light and helps to produce that strange
aquatic phenomenon which we know as the ' tides'; the moon,
beciuse dhe takes a larger part in influencing the behaviour of the
ocean, being so much nearer to the earth.

The moon is really quite near to us. Therefore, although it
is much smaller than the sun (if we represent the sun by our
familiar out-sized globe of three feet diameter, the earth would

Bu
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be a green pea and the moon the mere point of a pin) the moon
has a much stronger ' pull ' on the surface of the earth than the
sun.

If the earth consisted entirely of solid matter, that pull of the
moon would hardly make itself felt. But amost three-fourths of
the surface of the earth consists of water and that water follows
the moon on its peregrination across the earth, just as iron filings

THE LAYERS OF ATMOSPHERE

spread out upon a sheet of paper will follow the toy magnet you
pass over the table.

All day and all night long a broad strip of water, severd
hundred miles wide, is following in the wake of the moon.
When it enters bays and harbours and the mouths of rivers, and
becomes gready condensed, it causes the tides of twenty or thirty
or forty feet difference which make navigation in those waters
such a very difficult feat. When the sun and the moon happen
to be on the same side of the earth, the pull is of course much
stronger than when the moon is there alone, and then we get a
so-caled ' spring-tide’; and a spring-tide in many parts of the
world is something very much akin to a small inundation.

The earth is entirely surrounded by a layer of nitrogen and
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oxygen which we call the atmosphere or the ' air/ This layer is
supposed to be about 300 miles thick, and it turns round together
with the earth just as the skin of an orange turns round with the
inside of the orange which it protects.

Recently a Swiss professor in a specidly designed balloon
went over ten miles up in the air, into that part of the atmo-
gohere which had never been visited before. That was quite a
feat, but 290 miles remain to be explored.

THEY KEEP US WARM LIKE SO MANY BLANKETS

The atmosphere, together with the surface of the earth and
the s is the laboratory in which all our different sorts of
weather, our winds and our rainstorms and blizzards and our
dry periods, are manufactured. As these influence our happiness
and well-being every hour of our lives we ought to discuss them
here in consderable detail.

The three factors which make our climate what it is (but
rarely, das, what it should be) are the temperature of the soil,
the prevailing wind, and the amount of moisture which is present
in the air. Originally ' climate' meant the ' dope of the earth.'
For the Greeks had noticed that as the surface of the earth
" sloped' further and further towards the poles, both the tem-
perature and the humidity of the spots they visited aso changed,
and thus ' climate' came to mean the atmospheric condition of
any given region rather than its exact geographic position.

(To-day, when we spesk of the ' climate ' of a country we mean
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the average weather conditions which prevail there during the
different ssesons of the year, and it is in that sense that | shall
ue the word.

First let me say something about those mysterious windswhich
Jave played such a great part in the civilization of mankind.
For without the regular ' trade-winds' of the equatorial ocean
the discovery of America might have been deferred until the age
of the steamboat. Without the dew-laden breezes, California and
the countries of the Mediterranean would never have reached
that degree of prosperity which sgts them apart from their neigh-
bours in the north and in the ees. Not to mention the particles
of rock and sand which, swept forward by the wind, will act as
gigantic, invisible sheats of sand-paper, and which after millions
of years will grind even the most powerful mountain ranges
from the face of the earth.

A wind is a current of air which flows from one place to an-
other. But why does a current of air flow from one place to
another? Because some of the air is usually warmer than the rest
and therefore lighter, and has a tendency to rise as high as it can
go. When that happens cooler air flows inward at lower levels
to replace it.

We know, of course, how we can produce hot air in any given
room—yby the simple expedient of lighting a fire. Among the
planets the sun is the stove and the planets are the rooms which
are to be heated. Now a stove causes a considerable commotion
in the air—a circular commotion. The hot air will rise towards
the ceiling. As soon as it gets there it will be further removed
from the original source of heat than it was before, and as a
result it will begin to cool off. The cooling processwill cause it to
lose its lightness and to fall back towards the earth. But as soon
& it gets alittle lower it will once more get in touch with the
gove. Once moreit will grow warmer and lighter and once more
it will begin to rise. And 0 on and o forth, until the stove goes
3ut. But then the walls of the room, which have absorbed con-
Sderable heat while the stove was burning, will keep the room
warm for a shorter or longer time, depending upon the material
of which they are made.



OUR PLANET: HABITS AND MANNERS 37

These walls may be compared to the soil on which we happen
to live. Sand and rocks absorb heat quicker than a rain-soaked
marsh, but by the same token they let go of it with much greater
eae. As a result, the desert is uncomfortably cold a short time
after the setting of the sun, while a forest remains warm and
comfortable for hours after the entrance of darkness.

Water is a veritable reservoir for the storing up of heat. As a
result all countries situated on or near the ocean enjoy a much

HEAT

more even temperature than those st in the heart of a con-
tinent.

If you have tried to make the bathroom a little less shivery on
an extra cold day with a small electric heater, you will know that
much depends upon the angle at which that little stove is placed.
The same holds true for the sun. In the tropics the rays of the
sun hit the surface of the earth much more directly than near the
poles. Rays of sunlight, therefore, a hundred miles wide, land-
ing fairly and squarely upon a hundred miles of African forest
or South American wilderness, will be able to devote their entire
strength to these hundred miles of territory and to nothing dse.
But near the poles rays of sunlight a hundred miles wide will
cover astretch of land or ice that is twice as wide (as the picture
will show you much more easily than a thousand words could
hope to do), and the heating power of those hundred miles of
sunlight near the poles will therefore be halved, just as an oil-
burner which is supposed to keep a six-room flat at a comfortable
temperature will prove a failure when called upon to perform
a similar service for a twelve-room flat.
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On their way to our planet the sunrays pass through the atmo-
sphere, but they pass through so easily and quickly that they
hardly influence the temperature of that faithful terrestrial blan-
ket. Then they hit the earth, and the earth stores up the heat
and slowly surrenders part of it to the atmosphere. That fact,

< 735#:}__::};” /5 Mocy

\Q\” $TTE

THE SUN HEATI NG THE EARTH

incidentally, explainswhy itis so cold on the top of a mountain.
For the higher we get, the less the heat of the earth has been
able to make itself felt. If the sun heated the atmosphere directly
and the atmosphere in its turn heated the earth, it would be just
the other way round and our mountain tops would not be covered
with snow.

And now we come to the most difficult part of the problem.
Air is not just ' air' in our snse of the word. It has both
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subgtance and weight. The lower layers of air, therefore, are
under a much higher pressure than the higher ones. When you
want to flatten out a leaf or aflower you put it between the pages
of abook and then put twenty other volumes on top of it because
you know that the pressure will be greatest in the book that is
at the bottom of the pile. The pressure under which we human
beings live is considerably more than most of us suspect. It is
fifteen pounds per square inch. That means that we would be
crushed flat except for the fortunate circumstance that we arc
filled with the same air as that which surrounds us. Even o,
30,000 pounds (the pressure upon a body of average size) is a
respectable amount. If you have any doubts upon the subject,
try to lift a small goods wagon.

Within the realm of the atmosphere itself, however, that pres-
aure is constandy changing. We know this through an invention
of EvangelistaTorricelli, apupil of Galileo, who about themiddle
of the seventeenth century gave us the barometer, that well-known
instrument by which we are able to measure the pressure of the
ar at any time of day or night.

As soon as these Torricellian tubes had been placed upon the
market, people began to experiment with them. They noticed
that the pressure fell by about an inch for every 900 feet one
ascended above searlevel. Then followed another discovery which
did much to make meteorology, the study of atmospheric pheno-
mena, areliable stience in forecasting the weather.

Certain physicists and geographers began to suspect that there
was a definite connexion between the pressure of the air and the
direction of the prevailing winds, or vice versa. But, in order to
establish some irrefutable law regulating the behaviour of all air-
currents, it was first necessary to spend severd centuries collecting
the data from which to draw a few definite conclusions. When
this had been done it was shown that certain parts of the world
enjoyed an air pressure well above that of the mean sealevd,
while others had pressures far below that at mean sealeve.
The first of these were then called high-pressure aress and the
second low-pressure areas. Next it was definitely established that
winds would always tend to blow from high-pressure aress to
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low-pressure aress and that the velocity and strength of the wind
would depend upon the highness of the high-pressure area and
the lowness of the low-pressure area. A nd when the high-pressure

el byt olly:

RAINSTORMSARE ONLY LOCAL AFFAIRS

was very high and the low-pressure was very low, then we would
have a very violent wind—a storm, a cyclone, or a hurricane.

The winds not only keep our living quarters, the earth, decendy
ventilated, but they dso play a great part in the distribution of that
rain without which anormal development of plant life and animal
lifewould be completely impossible.

Rain is merely evaporated water from the oceens and from the
inland ses and from the inland snow-fields, which is carried
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along by the air in the form of vapour. As hot air can hold much
more vapour than cold air, the water-vapour will be carried along
without much difficulty until the air grows colder. Then part of
it is condensed and falls back upon the surface of the earth in the
form of rain or hail or snow.

The rainfall of any given region therefore will depend almost
entirely upon the winds to which it is exposed. If we have a sea
coast separated from the mainland by mountains (a very common
occurrence) and the winds blow from the seq the coasta region
will be wet and damp. For the wind, being forced to rise into
higher regions (where the pressure is lower), will cool off as it
gets further and further away from the sealevel and it will shed
its vapour in the form of rain and snow and will reappear on the
other side of the mountain range as adry wind.

The rainfall of the tropics is both regular and abundant because
the enormous heat of the land makes the air rise to a great height,
where it gets cooled off and is obliged to release most of its vapour,
which thereupon returns to earth in the form of heavy sheds of
rain. But as the sun is not aways right over the equator, but
moves to the north and south of it, most of the equatorial regions
have two seasons during which there are terrific rainstorms and
two seasons relatively dry.

But those regions which are exposed to dteady air-currents
flowing from colder to warmer regions are by far the worst off.
For as the winds pass from the cold area to the hot one, their
capacity for absorption becomes steadily greater, and therefore they
do not release the vapour they carry, causing many parts of this
earth to be turned into deserts where it may not rain more than
once or twice every ten years.

So much for the general subject of wind and rain. A detailed
discussion will follow when we describe each individual country.

And now a few words about the earth itself, and about that thin
crust of hardened rock on which we live.

There are a great many theories about the nature of the interior
of our planet, but our definite knowledge upon the subject is still
exceedingly vague.
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Let us be honest. How high have we ever been up in the air
or how low down into the bowels of the earth ?

On a globe of three feet in diameter, the highest mountain in
theworld, Mt Everest, woul d appear about as thick asathin piece
of tissue paper, and the despest hole in the ocean, just esdt of the
Philippine Islands, would be represented by a dent of the sze and
shape of a postage stamp. Well, we have never yet descended to
the utmost depths of the ocean and we have never yet climbed
Everest. We have been alittle higher than the top of this Hima-
layan giant in balloons and flying machines, but when all is sad
and done, even after the successful flights of the Swiss Professor
Piccard and others, %/ of the atmosphere still remain to be ex-
plored. As for the water, we have never yet descended below *
of thetotal depth of the Pacific Ocean, and, incidentally, the depth
of the desgpest . is greater than the height of the highest
mountain. |f we dumped Everest into the degpest part of the
ocean its top would be severa thousand feet below the surface of
the sea

In the light of our present-day knowledge, however, these facts
prove nothing at all about the origin and the subsequent develop-
ment of the crust of the earth. Neither (as our grandfathers so
fondly hoped) canwe turn to our volcanoes for information about
the true inner nature of our planet, for we have cometo realize that
those are not outlets for the hot substance that is supposed to fill
the interior of the earth.

In round numbers there are still some 320 active volcanoes | eft.
There used to be 400 others on the active list, but these have since
been retired and pensioned off with the rank of ordinary or
common mountains.

The great majority of these volcanoes are situated near the s
coad. Indeed, the most restless part of the world's crust, Japan
(where the seismograph shows a slight volcanic disturbance four
times every day, or 1447 times ayear), is agroup of islands, and
Krakatoa and Martinique, the most tragic victims of recent
volcanic outbursts, were islands aso.

In view of the close proximity of s to volcano, it was quite
natural that people should have tried to explain all volcanic
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eruptions as the result of water seeping into the inner part of the
earth, thereby causing a sort of gigantic boiler explosion with the
well-known disastrous results of an overflow of lava and steam.
But since then we have discovered severd very busy volcanoes
hundreds of miles away from the sea and that theory, too, has
therefore come to nought. Ask me again about all this two cen-
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THE CRUST OF THE EARTH I S AS FULL OF HOLES AS A SPONGE

turies hence; at the present moment we can only shake our heads
and repeat: " We do not know."

Meanwhile, what about the surface of the earth itself? We
used to talk so glibly about the rock of ages that would for ever
defy the changes of time. Modern science is less confident and
regards this rock and all other rocks as something living and
therefore subject to constant change. The rain raineth upon it
and the wind bloweth upon it, and together, with the help of
Jack Frost and his glaciers, they cause the mountains to wither
away at the rate of three inches every ten centuries. If there
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were no counter-moves to offset these erosive attacks, the older
mountains would have disappeared long ago; even the Hima-
layas would have been turned into a vast plain in about
116,000,000 years. But there are counter-activities and plenty of
them.

WHY NOT MAKE YOUR OWN EARTHQUAKE?

In order to get at least a vague idea of what is really happen-
ing all around us, take half a dozen clean handkerchiefs and
spread them out flat on the table, one on top of the other. Then
push all six together by moving your hands very slowly towards
each other. You will get a pile of curiously wrinkled linen with
mountains and valleys and folds and counter-folds all over it, and
that pile of curiously wrinkled linen will bear a very close
resemblance to the crust of the earth. That crust is part of an
enormous structure racing through space and constantly losing
some of its heat. Likeall things that are cooling off, it is slowly
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contracting. Asyou probably know, when an object contracts the
outer surface will get curiously rumpled and creased, like a couple
of handkerchiefs being pushed together.

The best guess at the present moment (but remember that it is
only a guess) tells us that the diameter of the earth has shrunk
some thirty miles since the beginning of our independent existence
as a planet. That does not seem very much when you think of it
as a straight line. But remember the tremendous scope of the
cujrved planeswith which we are dealing. The surface of theworld
is 96,550,000 square miles. A sudden change of only a few yards
in diameter would be enough to cause a catastrophe which none of
uswould survive.

Nature therefore works very slowly her wonders to perform.
She insists upon maintaining a proper balance in everything she
does. When dhe allows one expanse of water to run dry (Great
Sat Lake, Utah, israpidly dwindling away, the Lake of Con-
gance in Switzerland will be gone in another 100,000 years) she
gtarts another in some other part of the world; and when she per-
mits certain mountain-ranges to disappear (the Alps in Central
Europe will be as flat as the American prairies in another
60,000,000 years) then another part of the crust in a totally
different corner of the globeis slowly being reshaped and wrinkled
into a fresh mountain-range. That, at least, we believe to be the
case, although as arule the process is far too slow and gradual to
allow us to make any concrete observations of the changes that
are taking place.

Thereis, however, an exception to this general rule. When left
to hersalf, Nature isin no particular hurry. But when aided and
abetted by man, she sometimes proves herself an uncomfortably
fast worker. And ever since man became truly civilized and in-
vented hislittle seam-engines and hislittle sticks of dynamite, the
surface of the earth has been transformed so rapidly that our
great-grandparents would hardly recognize their own pastures
and gardens, were they to come back to us for a little holiday.
Our greed for timber and the ruthlessness with which we have
denuded whole mountain-ranges of their blanket of forests and
shrubs have turned vagt regions into primeval wildernesses. For
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as soon as the foress wer e gone, that fertile soil which for so many
years had faithfully clung to the rocky surface of the hill-sdes was
brutally washed away and the barren dopes became a menace to
the surrounding country-sde. The rain was then no longer held
captive by the turf and by the roots of the trees but was able to

THE GLACIERS IN AMERICA

rush down in torrents and cataracts, destroying everything it met
on itsway towards the valleys and plains.

And this unfortunately isnot said in a flight of high rhetorical
exaggeration. We don't have to go back to the glacial periods
when, for reasons as yet unexplained, the whole of northern
Europeand northern Americalay buried beneath aheavy blanket
of ice and snow which dug such dangerous grooves through entire
mountain ranges. We need only go as far back as the era of
the Romans, who were fird-rate exploiters (weren't they the
" practical men' of antiquity?) and who in less than five genera-
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tions completely changed the climate of their own peninsula by
the senHess dedtruction of everything that had thus far helped
to make Italy a country of well-bdanced and even temperature.
And what the Spaniards did to the mountains of South America,

THE GLACIERS IN EUROPE

when they adlowed the fertile terraces, built by countless genera-
tions of patient little Indians, to go toruin, is afact of such recent
occurrence as to need no further elucidation.

Of course that was the eesest way to deprive the natives of
their livelihood and reduce them to obedience by way of dava
tion—just as the extinction of the buffdoes by the United States
Government was the mogt practica method of turning fierce
warriors into dirty, dovenly reservation-parishioners.  But thee



<

— e

YR . Y oor e A A T
‘ T il
.
- [

IK THE HIGHEST MOUNTAIN SHOULD BE DUMPED INTO IHE
DEEPEST PART OF THE OCEAN !
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If we dumped the highest mountains of the world into the
deepest part of the ocean (35,410 feet) situated between the Philip-
pines and Japan, even Mount Everest would be more than 6,000
feet under water and the othersin proportion. They are: 1. Everest
(29,141); 2. Kinchinjinga, dso in Asia, near Nepal (28,146); 3.
Aconcaguain the Argentine (22,863); 4. Chimborazo in Ecuador
(20,498); 5. McKinley in Alaska (20,300), the highest mountain
in North America; 6. Kilima Njaro in Africa (19,321); 7. Logan
in Canada (19,850); 8. Elbruz in the Caucasus (18,600); 9. Popo-
catepetl in Mexico (17,881); 10. Ararat in Armenia (16,925), the
mountain on which Noah's ark stranded; 11. Mont Blanc in the
French Alps, the highest mountain in Europe (15,781); 12. Fuji-
yamain Japan (12,991). (Incidentally, there are twelve more
mountains in the Himalayas which are higher than Aconcagua,
but I do not mention them here because no one has ever heard of
them.)

The highest spot on which human beings live all the year is the
village of Gartok (13) in Tibet (14,518). The highest lake is
Titicaca (14) in Peru (12,466). The highest cities are (15) La Paz
(11,800) and (16) Quito (9,343) in South America. The cloister
of the Saint Bernard Pess (17) in Switzerland is the highest spot
where people live all the year round in Europe (8,111); while
Mexico City (18) is the highest townin North America (7,415).
Finally thereisthe Dead Sea (19) in Paesting, which is 1,290 feet
below sealevd.
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cruel and sensdess measures carried their own punishment with
them, as any one familiar with the North American plains or the
Andes will tell you.

Fortunately this is among the few problems of practical geo-
graphical importance which have at last penetrated to the con-
stousness of those who sit in the seats of the mighty. No Govern-
ment to-day would any longer tolerate such scandaous interfer-
ence with the soil upon which we all depend for our well-being.
We have no control over the cosmic changes which take place in
the crust of our planet. But to a certain extent we can control a
vast number of details which make for a greater or smaller rainfall
in any given territory and which will prevent fertile regions from
being turned into howling deserts. We may not know anything.
about the inside of this earth, but we have at least learned a great
many things about the outside. And every day we add to the sum
total of this useful knowledge and use it wisely for the benefit
of al.

But | regret to sy that we have no such control over the
greater part of the earth's surface—that part which we call the
oceans and the seas  Almost three-quarters of our globe are
uninhabitable because they are covered by a layer of water,
differing in depth from a couple of feet (near the shore) to over
35,000 feet in the famous 'deep' just ess of the Philip-
pines.

This layer of water can be roughly divided into three main
parts. The most important of these is the Pacific Ocean, which
covers 64,000,000 square miles. The Atlantic Ocean covers
31,500,000 square miles, and the Indian Ocean 29,000,000. In-
land sess account for another 2,000,000 square miles, while lakes
and rivers take up about 1,000,000 square miles of their own.
All this submerged territory was and is lost to us as a place of
residence, unless we are able to re-develop those gills which our
ancestors of a few million years ago possessad and of which we
still show the traces on the day of our birth.

This abundant supply of water may at first seem a complete
waste of perfectly good territory and it may make us regret thai
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our planet is as wet as it happens to be. For when we remember
that 5,000,000 sguare miles of the land that is at our disposal are
desert and that 19,000,000 square miles are steppes or plains of the
semi-usdless Siberian variety, while a considerable number of other
millions of square miles are uninhabitable because they are either
too high for us to live in (like the Himalayas and the Alps) or
too cold (like the territory around the North and South Poles) or
too wet (like the swamps of South America) or too densely
covered with forests (like the forests of central Africa) and must
therefore be deducted from the 55,510,000 square miles that are
described as ' land," we fed that we could make excellent us of a
few more miles of added territory.

But it is extremely doubtful whether we could exist if it were
not for this vast reservoir of heat, which we call the ssa  The
geological remnants of prehistoric times show us conclusively that
there have been times when there was more land and less water
than to-day, but invariably these were periods of intense cold. The
present balance of 1 :3 between land and water is an ideal one if
our present climate is to continue indefinitely, and we shall all of
us be much better off if it does not get disturbed.

This vast ocean which encircles the entire globe (in this respect
the ancients had guessed right) is, like the solid crust of the earth,
in constant motion. The moon and the sun, through their power
of gravity, attract it and cause it to rise to a considerable height.
Then there is the heat of the day which takes part of it away in
the form of vapour. The cold of the polar regions covers it with
ice. But from a practical point of view as something directly
affecting our own well-being, the air-currents or winds must be
accorded first rank for their influence upon the surface of the
ocean.

When you blow long enough on your plate of soup, you will
notice that the soup begins to move in the direction away from
your mouth. When certain air-currents hit the surface of the
ocean for years and years in successon, they will cause ' drifts'
which will move in a direction away from that particular cur-
rent. Whenever there are a number of air-currents blowing from
different directions, these different 'drifts' will neutralize each
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other. But when the winds are steady, as they are for example
on both sdes of the equator, the drifts become veritable currents,
and these currents have played a very important part in the his-
tory of the human race and in making certain aress of the world
inhabitable which otherwise would be as cold as Greenland's icy
shores.

HUNDREDS OF MILLIONS OF YEARS AGO THE CONTINENTS SEEM
TO HAVE BEEN VERY DIFFERENT FROM TO-DAY

A map of these ocean rivers (for that is what many of those
currents really are) will show you where they are situated. The
Pacific Ocean has a number of such currents. The most impor-
tant of these, as important in its way as the Gulf Stream of the
Atlantic, is the Japan current, or Kuro Siwo (which means the
Blue Salt Current), which is caused by the north-east trade-winds.
After having done its duty by Japan, it crosses the northern Pecific
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and bestows its blessings upon Alaska, which it kegps from being
too cold for human habitation, and then, turning sharply towards
the south, gives Californiaits agreeable climate.

But when we spesk of ocean currents we think first of the Gulf
Stream, that mysterious river, some fifty miles wide and 1500 feet
deep, which for untold centuries has kept the northern part of
Europewell supplied with the tropical heat of the Gulf of Mexico
and which accounts for the fertility of England, Ireland, and all
the North Sea countries.

The Gulf Stream has an interesting career of its own. It be
gins with the famous North Atlantic Eddy, a drift rather than
acurrent, which like a gigantic maelstrom turns round and round
in the central part of the Atlantic and enfolds within itself that
pool of semi-stagnant water which has become the home of
billions of littlefishesand floating plants and which, as the Sar-
gaso or ' Seaweed Sea' played a most important part in the
history of early navigation. If once the trade-winds (the eastern
winds that blew just north of the tropics) had blown your ship
into the Sargaso Sea, you were lost. At least, that is what the
sallors of the Middle Ages firmly believed. Y our vesd would
find itself caught by miles and miles of solid seaweed and every
one on board would slowly perish through hunger and thirst,
while the ghastly wreck would remain for ever bobbing up and
down beneath the cloudless sky as a silent warning to others who
might be tempted to defy the gods.

When finally Columbus sailed placidly through the heart of
this dullish stretch of water, it was shown that the fairy story
about miles and miles of solid seaweed had been grossy exagger-
ated. But even to-day there is something mysterious and un-
canny to most people in that name ' Sargaso Sea' It sounds
medieval. It smacks of one of Dante's infernal circles. Actually,
however, it is no more exciting than the duck pond in your
park.

But to return to the Gulf Stream. Part of the North Atlantic
Eddy finally finds its way into the Caribbean Sea. There it is
joined by a current that moves westward from the coast of Africa.
These two currents, in addition to its own water, are too much
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for the Caribbean Sea. Like a cup that has been over-filled, the
stream flowsover into the Gulf of Mexico.

The Gulf of Mexico has not got room for all this additional
water, and, using the straits between Florida and Cuba as a spigot,
it pours forth a broad stream of hot water (80° Fahrenheit)
which thereupon is caled the Gulf Stream. When the Gulf
Stream leaves the spigot it flows at the rate of five miles an hour,

THE GULF STREAM IN YOUR KITCHEN

which is one of the reasons why the old sailing vessds gave it a
wide berth whenever they could and preferred to make a lengthy
detour rather than try to navigate against a current which so
severdly delayed their progress.

From the Gulf of Mexico the Gulf Stream moves up north-
ward, following the American coast until finally it is deflected by
the shagpe of the eastern shore, when it begins its voyage across
the north Atlantic. Just off the Grand Banks of Newfoundland
it meets the so-caled Labrador Current, which, coming fresh from
the glacial regions of Greenland, is as cold and uninviting as the
Gulf Stream is warm and hospitable. Out of the meeting of these
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two mighty currents arises that terrible fog which has given that
part of the Atlantic such a dreadful reputation. It aso accounts
for the presence of those large numbers of icebergs which have
played such a hideous part in the nautical history of the last fifty
years. For, cut off by the summer's sun from their solid Green-
land moorings (those glaciers that still cover ninety per cent of
that vast island), these bergs drift slowly southward until they are
caught by the eddy caused by the meeting of the Gulf Stream
and the Labrador Current.

There they float around while they slowly melt. This melting
process it is that makes them so dangerous, for only the tops
remain visible while the ragged edges stay under water, just deep
enough to cut through the hull of a ship as a knife cuts through
butter. That whole region to-day is forbidden territory for all
ocean liners, and it is constantly watched by United States patrol
vesHds (a specid ice patrol, paid for by all nations) which blow
up the smaller bergs and warn vessds of die presence of the bigger
ones. Fishing boats, however, love this territory, for fisheswhich
were born in the Arctic and were therefore accustomed to the
cold temperature of the Labrador Current feel very unhappy in
the tepid water of the Gulf Stream. Whilethey are slowly making
up their minds whether to go back to the Pole or try to swim
across the warm Gulf Stream, they are caught by the nets of those
French fishermen whose ancestors patronized the legendary
Grand Banks of America hundreds of years before any one else.
The two little idands of St Pierre and Miquelon, off the coast of
Newfoundland, are the last remaining remnants of that vast
French empire which two centuries ago covered the greater part
of the North American continent.

As for the "Gulf Stream, after leaving the so-cdled Cold Wall
(produced by the difference in temperature between the Gulf
Stream and the Labrador Current) well to the north, it then
leisurely moves across the Atlantic Ocean and spreads fan-wise
over the coast of western Europe. Some of it turns southward
and drifts along the coasts of Spain and Portugal. France and
England and Ireland and Holland and Belgium and Denmark
and the Scandinavian peninsula aso benefit from a much milder
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temperature than they would otherwise enjoy. Having thus done
its duty by humanity, this strange current, carrying more water
than all the rivers of the world combined, withdraws discreedy
into the Arctic Sea This sa thereupon finds itself so full of
aquatic substance that it must find relief by sending out a cur-
rent of its own, that Greenland Current which in turn is respon-
sible for that Labrador Current | have just described. But remem-
ber it is the air that iswarmed by these currents that benefits these
countries and not the current itself.

It is afascinating story.

It is such afascinating story that | am sorely tempted to give far
too much space to this chapter alone. But that | must not do.

This chapter can only be a background—a general background
of meteorology and oceanography and astronomy against which,
the actors in our play shall shortly act their part.

Now let us drop the curtain for a second.

When it rises the Sage is set for a new act.

That act will show you how men learned to find their way
across those mountains and sess and deserts that had to be con-
quered ere we could truly call thisworld our home.

The curtain rises again.

Act | | : Maps and methods of navigation.



Chapter |V

MAPS: A VERY BRIEF CHAPTER UPON A VERY BIG AND
FASCINATING SUBJECT: TOGETHER WITH A FEW
OBSERVATIONS ON HOW PEOPLE SLOWLY
LEARNED TO FIND THEIR WAY ABOUT
ON THIS PLANET OF OURS

WE ARE SO accustomed to maps that it is aimost impossible
for us to imagine a time when there were no maps, when the
notion of travelling according to a map was as foreign to man's
conception of ultimate possibilities as the idea of traversing
goace in the form of a mathematical formula would be to us
to-day.

The ancient Babylonians, who were such excellent geome-
tricians that they could make a cadastral survey of their entire
kingdom (that survey was made in 3800 B.C,, or 2400 years
before Moses was born), have left us a few clay tablets con-
taining what must have been an oudine of their domains, but
these were hardly maps in our sense of the word. The Egyptians,
in order to get every penny of taxes they could sweat out of their
hard-working subjects, also made a survey of their kingdom,
which showed that they knew enough about practical mathe-
matics to perform this difficult task. But no maps in the modern
sne of the word have so far been found in any of the royal
sepulchres.

The Greeks, the most curious-minded and nosey people of the
ancient world, wrote endless treatises upon the subject of geo-
graphy, but we know next to nothing about their maps. Here and
there in some great commercial centre there seem to have been
engraved bronze tablets showing the best route to be followed if
a merchant wanted to get from one part of the eastern Mediter-
ranean to another. But none of these tablets has ever been dug

up and we have no idea what they looked like. Alexander
60
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the Great, who covered greater distances than any other human
being did before him and than many have done after him, must
have been possessad of a certain 'geographical sense' for he
maintained a specia body of professional ' pacers—men who
went ahead of the army and kept an accurate account of the dis-
tances the indefatigable Macedonians wandered in their search
for the gold of India. But of regular maps, which would have
been understandable to ourselves, not a vestige, not a scrap, not a
line.

The Romans (the most marvellously organized ' systematic
plunderers' of which the world has any account until the begin-
ning of the great colonial epoch in Europe), who in quest of plun-
der went everywhere, lived everywhere, built roads everywhere,
gathered taxes everywhere, hanged and crucified people every-
where, left the ruins of their temples and swimming-pools every-
where, seem to have been able to administer a world-empire with-
out a single map worthy of the name. It is true their writers and
orators quite frequently make mention of their maps and assure
us that these were of remarkable accuracy and entirely depend-
able. But the only Roman map that has come down to us (if we
except a small and insignificant piece of an ancient plan of Rome
in the second century of our era) is something so primitive and
clumsy that it is of no earthly value to modern man except as a
historical curiosity.

It is known to historians as the Peutinger map because it was
a man called Conrad Peutinger, town clerk to the city of Augs-
burg, who first conceived the idea of having it broadcasted by
means of the recently invented printing-presses of Johann Guten-
berg of Strassburg. Unfortunately Peutinger did not have the
original to work from. The manuscript map he used was a thir-
teenth-century copy of a third-century original, and during those
thousand years rats and mice had made away with a great many
important details.

Even s, the genera outline was undoubtedly that of the
Roman original, and if that was the bes the Romans could do
they still had a great deal to learn. | will draw a copy of it here
and let you judge for yourself. After a long and patient study
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of the document you will slowly begin to recognize what was in
the mind of the Roman geographers. But you will also recognize
that we have made enormous progress since the days when this
spaghetti-shaped 'world' was the last word in travel literature
for a Roman general bound for England or the Black Sea

As for the maps of the Middle Ages, we can pass them by
without any special comment. The road to Heaven was more
important than the shortest route from the mouth of the Rhine
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to the mouth of the Danube, and maps became mere funny pic-
tures, full of headless monsters (the poor Eskimos, huddled in
their furs until their heads were no longer visible, were the
originals for this fanciful notion) and snorting unicorns and
spouting whales and hippogrifs and krakens and mermaids and
griffons and all the other denizens of a world bewildered by fear
and superstition.  Jerusdlem was of course shown as the centre
of the world, and India and Spain were the ultimate limits, be-
yond which no man could hope to travel, and Scotland was a
separate island, and the Tower of Babel was ten times as big as
the entire city of Paris.

Compared to these products of the medieval cartographers,
the woven maps of the Polynesians (they look for all the world
like something done by the children in a kindergarten, but they
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are exceedingly handy and very accurate) are veritable master-
pieces of the navigator's ingenuity. Not to mention the work of
the Arabs, and of the Chinese, whose very existence, however,
was hardly realized in medieval times. Nor was there any real
improvement until the end of the fifteenth century.

For then the Turks conquered the bridge-head connecting
Europe with Asia, land traffic into the Orient was permanendy

POLYNESIAN WOVEN MAP

interrupted, and it suddenly became necessary to find a new,way
to the Indies by the way of the open s;a That meant an end to
the old familiar sysem of sailing by the church-towers of the
nearest mainland or sailing by the sound of the dogs barking
along the shore. And it was this necessity of finding one's way
across the ocean without seeing anything at all for weeks at a time
except sky and water which brought about the great improvement
in the navigating methods of that day.

The Egyptians seem to have ventured as far as Crete but no
further, and there was a constant interchange of commerce be-
tween the two peoples. The Cretans sent colonists to Palestine
in the time of Ramescs | 1. The Phoenicians and the Greeks were
' church-tower sailors' at heart, although a few times they did
quite remarkable things and even ventured as far as the Congo
River and the Scilly Islands. Even then they undoubtedly hugged
the shore as much as possible and at night pulled their boats up
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on dry land to escape being blown towards the open sea As for
the medieval merchants who navigated the Mediterranean, the
North Sea, and the Baltic before the mariner's compass was
known to them, they were never for more than a few days with-
out a glimpse of some distant mountain range.
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If they found themsdves lost in the open, they had only one
way in which to discover where the nearest land might be. For
that purpose they dways carried a few pigeons. They knew that
pigeons would take the shortest route to the nearest bit of dry
land. When they no longer knew what course to follow, they
s one of their pigeons loose and observed the way it flew. Then
they deered in that genera direction taken by the bird until they
saw the mountain tops and could make for the nearest harbour
to ask where they might happen to be.

c
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Of course during the Middle Ages even the average person was
more familiar with the gars than we are to-day. He had to be,
because he lacked all sorts of information which nowadays
comes to us in the printed form of amanacs and calendars. The
more intelligent skippers therefore could find their way by study-
ing the dars and by setting their course according to the Pole
Star and the constellations. But in northern climes, where the
sky was usually overcadt, the sars were no great help. And navi-
gation would have continued to be a painful and costly busness
of sailing by God and by guess (mostly the latter) if it had not
been for the compass, which was in use in Europe about the
middle of the thirteenth century. But the origin and the history
of the compass are still shrouded in desp mystery, and what |
tell you here is a matter of speculation rather than formal
knowledge.

Genghis Khan, a little dant-eyed Mongolian who during the
first half of the thirteenth century ruled an empire slightly larger
than any other that ever existed (it reached from the Yellow Sa
to the Baltic and maintained itself in Russa until 1480), seams
to have carried some sort of compass with him when he crossed
the vast central Asiatic desarts. But it is impossible to say when
the salors of the Mediterranean had their first glimpse of this
" blasphemous invention of the Devil," as the Church people
caled it, which soon afterwards was to carry their vesds to the
ends of the earth.

Inventions of that sort, which are of world-wide importance,
all seem to dtart in the same vague way. Some one returning from
Jfa or Famagusta probably brought a compass with him which
he had bought from a merchant in Persa, who had told him
that he had got it from some one who had just returned from
India or China. The rumour spread through the ade-housss of the
ports. Others wanted to s the funny little needle that had
been bewitched by Satan and that would tell you where the
north was, no matter where you happened to be. Of course,
they did not bedieve such a thing could be true. Nevertheless,
they asked their friend to bring them one too the next time he
came back from the East. They even gave him the money, and
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six months later they had a little compass of their own. The
darned thing worked! Then everybody must have a compass.
Merchantsin Damascus and Smyrna received urgent calls for more
compasess.  Instrument-makers in Venice and Genoa began to
manufacture compasses on their own account. Suddenly we hear
of compassss in every part of Europe. And within a few years
the little glass-covered metal box had become such a common-
place sight that no one thought it worth while to write about an
instrument that everybody had long since taken for granted.

So much for its career which must for ever remain shrouded in
mystery. But as for the compass itself, our knowledge about it
has made great progress since first the senstive needle guided
the Venetians from their lagoons to the delta of the Nile. For
example, we have discovered that the needle of the compass
does not point to the true north except on a few spots on the
globe, while at all other places it points either a little to the esst
or alittleto the west—a difference which is technically known
as the 'variation of the compass.! This is due to the fact that
the magnetic north and south poles do not coincide with the
North and South Poles of our planet but are severa hundred
miles towards the south and the north of the geographic Poles.
The northern magnetic pole is situated in the island of Boothia
Felix, an island to the north of Canada, where Sir James Ross
first located it in 1831, and the southern magnetic pole is situ-
ated at 73° S. Lat. and 156° E. Long.

It follows therefore that it is not enough for a captain to
have merely a compass on board. He must adso have charts
which show him the variations of his compass in different parts
of the world. That however hasto do with the science of navi-
gation and the present volume is not a handbook on navigation.
Navigation is an exceedingly difficult and complicated branch
of learning which refuses very positively to let itself be reduced
to simple little words of one syllable. For our present purpose
it is enough if you will kindly remember that the compass was
used in Europe during the thirteenth and fourteenth centuries
and that it was of tremendous help in making navigation a re-
liable science, and notjmerely a matter of fortunate guessing and
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hopelesdy complicated calculations, which were far beyond the
mental reach of most people.

But that was only a beginning.

One could now tell whether one were sailing north or north-
by-cast or north-north-east or north-east-by-north or north-east or
north-east-by-cast or in any of the other thirty-two ' general direc-
tions' indicated by the compass. But for the rest, the medieval
skipper had only two other instruments to help him to find out
in what part of the ocean he might be.

In the first place, there was the lead-line. The lead-line was
almost as old as the ships themselves. 1t would show the depth of
the sa at any given point, and if one had a chart indicating the
different depths of the sea through which one was slowly wend-
ing one's way the lead-line would give some indication of the
approximate neighbourhood in which one found onesdf.

And then there was the log. The log originally was a small
log of wood which was thrown overboard from the bow and
which was then closaly watched to sse how long it took to pess
the stern. As the length of the ship from stern to bow was of
course known, one could then figure out how much time the
vesd needed to pass a given point and that would show (more
or less) how many miles the ship was making per hour.

The log of wood was gradually given up for the log-line, a
long and thin but very strong piece of rope with a triangular
piece of wood at the end. This rope had been beforehand divided
into so many pieces by means of knots made at regular intervals
and the moment it was heaved overboard another sailor started a
sand-glass running. When all the sand had run through the glass
(one knew of course beforehand how long that would take—two
or three minutes) one pulled in the line and counted the knots
that had run through one's hands while the sand-glass was empty-
ing its contents from one bulb into the other. After that, a very
simple calculation would show how fagt the vessdl was going, or
as sailors say, " how many knots."

But even if the captain knew the speed of his ship and the
general direction it was following, there were the currents and
the tides and the winds to upset even the most careful of his
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calculations. As a result, an ordinary ocean voyage, even long
after the introduction of the compass, remained a most hazardous
undertaking. The people who worked on the theoretical end of
the problem realized that in order to make it something ese, they
would have to find a substitute for the old church-tower.

| am not trying to be funny when | sy this. The church-tower
or the tree on top of the high dune or the windmill on the dike
or the barking of a watch-dog had been of such tremendous

CHURCH-TOWER NAVIGATION

importance in the realm of navigation because it was a fixed point,
something that would not change its position, no matter what
happened. And given one such ' fixed point/ the sailor could then
make his own deductions. " | must go further towards the east,"
he would sy to himself, remembering the last time he had been
in that part of the world, or " further towards the west or south
or north to arrive where | want to be." And the mathematicians
of that day (brilliant men, by the way, who, considering the
scanty information and the faulty instruments at their disposal,
did as good work as was ever done in their particular field) knew
perfectly well where the crux of the situation lay. They must find
a fixed point in nature to act as a substitute for the fixed point
established by man.

They began their search about two centuries before Columbus
(I am mentioning his name because 1492 is a date every man,
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woman, and child seems to know) and they have not finished it
even in this day of wireless time-signals and under-water signals
and mechanical steering-gears.

Suppose you find yourself at the foot of a tower on top of
which there waves a flag. That flag will then be right straight
over your head and as long as you remain at the foot of your
tower it will be right straight over your head. But if you move
away from it and try to look at it, you must lift your eyes at an
angle, and that angle will depend upon the distance you are away
from the tower.

And once this ' fixed spot' had been discovered the rest would
be comparatively easy, for it would all be a matter of angles,
and even the Greeks had known how to measure angles, for they
had laid the foundation for the science of trigonometry which
deals with the relationship between the sdes and the angles of
the triangle.

Thisbrings us to the most difficult part of this chapter, indeed,
| might say of the entire book—the search for what we now
call latitude and longitude. The true method to establish one's
latitude was discovered hundreds of years before longitude.
Longitude (now that we know how to find it) looks much
simpler than latitude. But it offered certain almost insurmount-
able difficulties to our clockless ancestors. Whereas latitude, being
merely a matter of careful observation and even more careful
figuring, was something they were able to solve at a comparatively
early date.

Since navigation, depending as it does on measuring latitude
and longitude, is entirely an affair of angles, no possible advance
could be made in that science until trigonometry had once more
been discovered by the people of Europe. The Greeks had laid
the foundations for this science a thousand years before, but after
the death of Ptolemy (the famous geographer of Alexandria)
trigonometry had been forgotten or discarded as a superfluous
luxury—something a little too clever to be quite ssfe. But the
people of India, and after them the Arabs of northern Africa and
Spain, had no such scruples and they had nobly carried on where
the Greeks had left off. The word ' Zenith' (the astronomical
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name for the point in the visible heavens immediately above an
observer) and 'Nadir' (the point in the invisible heavens im-
mediately under the observer), both of which are pure Arabic,
bear witness to the fact that when trigonometry was once more
admitted to the curriculum of the European schools (which hap-
pened some time during the thirteenth century) it was a Moham-
medan and not a Christian branch of learning. But during the
next three hundred years the Europeans made up for lost time.
For although they were once more able to work with angles and
triangles, they still found themselves faced by the problem of dis-
covering some definitely fixed point away from the earth to act
as a substitute for their church-tower.

The most reliable candidate for this sublime honour was the
North Star. The North Star was so far away from us that it
never seemed to change its position, and besdes, it was so essy
to locate that even the most stupid fisherman could find it once
he had lost sight of land. Al he had to do wasto draw a straight
line through the two dars that were farthest to the right in the
Plough and he couldn't missit. And, of course, there was aways
the sun, but its course had never been scientifically mapped out
and only the most intelligent mariners could avail themselves of
itsassstance.

As long as people were forced to believe that the earth was
flat, all calculations were bound to be hopelesdy at odds with
the true dtate of affairs. Early during the sixteenth century there
came an end to these makeshift methods. The ' disc ' theory was
discarded for the ' sphere' theory and the geographers at last
came into their own.

The first thing they did was to cut the earth into two equal
halves, which were divided by a plane running at right angles
with the line connecting the North and the South Poles. The
dividing line was called the equator. The equator therefore was
everywhere equally far removed from both the North and the
South Pole. Next the distance between the Poles and the equator
was divided into ninety equal parts. Next ninety parallel lines
(circles, of course, for remember the earth was round at last)
were drawn between the Poles and the equator, each one about
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sixty-nine miles avay from the next, Snce sixty-nine miles repre-
sented one-ninetieth of the supposad distance between the Pole
and the equator.

Geographers gave thee circles numbers, beginning from the
equator and going up (or down) to the Poles The equator itself
became 0° and the Poles 90 °. Those lines were caled degress of
latitude (the elongated bese of the capita L in my sketch will

NORTH POLE.

make you remember that latitude runs horizontally) and alittle
% placed a the right of the number was used as a convenient
symbol for the word © degree/ which was too long to be usad in
mathematical calculations.

All this meant an enormous gep forward. But even o, the
busness of going to s remained a very dangerous experience.
A dozen generations of mathematicians and salors had to devote
themsdves to compiling data about the sun, giving its exact
position for every day of every year and every clime, before the
average skipper was dble to solve the latitude problem, and this
Is how it was done,

Experience teaches us that as we approach the North Pole the
angle between the lines drawn from the point at which we stand
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to the sun and to the horizon below the sun will gradualy grow
smdler. Thus in my figure the angle SA" H" is clearly les
than the angle SA' H'. This angle is therefore becoming smaller
as the latitude grows higher. By using this fact the mathema
ticians were able to draw up tables giving the latitude of any
place when its sun-horizon angle at mid-day hes been measured.

Then a last any reasondbly intelligent sailor, provided he
could read and write, was able to determine within a couple of
miles how far avay he was from the North Pole and from the

NORTH

SOUTH
POLE

equator, or in technical terms, in what N. lat. (degree of lati-
tude north of the equator) or S. lat. he might find himself. It
was not quite so essy once he had aossed the equator, for then
he was no longer able to fall back upon the Pole Star, which is
not visble on the southern hemisphere. But that problem too
wes eventudly solved by sdence and after the end of the
sxteenth century latitude cessad to be a matter of concern to
those who went down to the s in ships.

There remained, however, the difficulty of determining ones
longitude (the word makes it essy for you to remember that
the longitudinal degress runin avertica direction), and it took
two whole centuries more before that puzzle had been suocess
fully solved. In trying to establish the different latitudes the
mathematicians had been dble to start out with two fixed points
—the North Pole and the South Pole. " Has," so they could
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sy, "stands my church-tower, the North Pole (or the South
Pole) and it will remain there until the end of time."

But there was no East Pole and no West Pole either, because
the axis of the earth did not happen to run that way. Of course
one could draw an endless number of meridians, circles going
round the earth and crossing both Poles. But which one of these
millions of meridians was the one to choose as * the Meridian’
that was to divide the world into halves, so that thereafter the
sailor could say, "1 ama hundred miles ees or west of 'the
Meridian'" ? The old notion of Jerusalem as the centre of the
earth was still strong enough to make many people demand that
the meridian running through Jerusdem be recognized as
long. 0°, or our vertical equator. But national pride prevented
this plan. Every country wanted long. 0° to run through itsown
capital, and even to-day, when we are supposed to be a little more
liberal-minded in this respect, there still are German, French, and
American maps which show long. 0° running through Berlin,
Paris, and Washington. And in the end, as England was the
country which happened to do most for the advancement of
nautical knowledge during the seventeenth century (when the
problem of longitude was finally solved), and as all nautical
affairs were then under the supervision of the Royal Observatory,
built at Greenwich, near London, in 1675, the meridian of Green-
wich was finally adopted as the particular meridian which was
todividetheworld intolongitudinal halves.

Then at last the sailor had his longitudinal church-tower, but
he was still faced with another difficulty. How was he to dis-
cover how many miles he was either east or west of that Green-
wich meridian once he was out on the high s=s?

In the eighteenth century much progress was made towards
solving his hardest problems. A long step forward was made
when the sextant was invented. Three men, two Britons and one
American, share the credit for this invention; they were John
Hadley, Sir Issac Newton, and Thomas Godfrey of Philadel phia.
It has often happened in the history of inventions that the same
idea has struck severa people almost at the same moment.

The sextant is a complicated instrument (a sort of miniature
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nautical observatory which one can carry under one's arm) which
allows the sailor to measure all sorts of angular distances. It was
direct heir to the clumsy medieval astrolabe and c