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The title I chose for this last lecture is The Coming Ice Age. This means that the lecture should be 

about something about the future, about something that is going to happen. Now, how can we 

know that something is going to happen? All that we can ever say is that something is probably 

going to happen. The probability can be very great indeed, for example, that there will be an eclipse 

of the Sun at precisely such and such an hour, on such and such a day in a hundred or thousand 

years’ time 

 

We consider the probability of such an event to be very high indeed because we have observed, 

over a very long time, that the movements of the Earth and the Sun and the planets are very regular 

indeed and that calculations based on these movements can be very accurate indeed. But of course 

between now and the event predicted for a hundred or a thousand years hence things may happen 
that are quite unpredictable and therefore there is always a possibility, a probability, that even so 

accurately calculated an event as a future eclipse of the Sun either will not occur or will not occur 

at the time that is calculated. But there are other kinds of predictions about the future that are much 

more hazardous and yet seem to be made with the same sort of confidence. 

 

For example, about a hundred years ago I think at a meeting of the British Association, perhaps 

the greatest physicist of his time, Lord Kelvin, quite confidently predicted that the Sun was cooling 

and that the time would come when, on account of the cooling of the Sun, life on the Earth would 

be impossible; and the famous phrase 'Heat-death of the universe' came into currency, and it was 

quite commonly thought that it was only a matter of time - a very long  time it is true, but still 

inevitable - that everything would cool down and that this is how life in the universe would come 

to an end and that life on this Earth sooner than the rest. 

 

The prediction that was made with confidence as a clear consequence of a law of nature - the 

second law of thermodynamics - that appeared to be established with no less certainty than our 



 

The Coming Ice Age 

2 
 

knowledge of the movements of the planets, which enables us to predict so accurately when there 

will be an eclipse of the Sun or a transit of Venus. But various observations made subsequently 

showed that, first of all, Lord Kelvin's calculations had to be completely revised because of the 

discovery of radioactive energy, and secondly that the very fact of cooling had become uncertain. 

This happened when the energy of the atomic nucleus began to play a part in our understanding of 

things. It is no longer possible to say whether in fact the universe is cooling down or whether it is 

heating up; whereas until recently no astronomer doubted that our Sun was growing colder and 

would end as a cold, dark dwarf. It is no longer thought possible to predict with any certainty what 

will be the future state of affairs in the universe, or in the galaxy, in our own Solar System or on 

and within the planet Earth on which we live. Until very recently it was believed that our Sun 

belongs to a certain type of star called the ‘main’ sequence and that such stars go through a life 

cycle that ends up in the dark dwarf state. Nowadays, only a few years after this came to be 

generally believed, the whole problem of the flow of energy in stars has become once again an 

open question. 

 

I am saying all this to remind you that predictions about the future that are called "scientific" can 

quite easily be falsified. Again and again it has happened that the best scientists in the world have 

agreed either that some event must inevitably happen or that another event cannot possibly happen 

and their confident assertions have been falsified within one two or three generations. 

 

Why is this? It is not that the observations they made were inaccurate, but that the conclusions 

drawn from them were hazardous. In reality, it is possible to explain any set of observations in an 

infinite number of ways, of which quite a large number are plausible. There is no means of 

knowing whether one explanation is really nearer to something that is called the "truth" than 

another explanation. One explanation that appears to be the most plausible at one time is thrown 

aside and replaced by another, and perhaps it even will happen that this explanation that was 

apparently discarded for ever returns again; and people begin to think once again very much as 

they were thinking one, two or three generations earlier. And because of that, we should be very 

careful when we speak about things being "scientifically proved” or "scientifically known”. All 

that is scientifically proved or known usually is that some indicator is showing some particular 

number that we interpret as for example a temperature, a distance; a time, a direction; an intensity 

or something of that sort. From what is directly observed, various conclusions are drawn and of 

course they have to be drawn, or the observations would be useless. But the moment the scientist 

turns his eye away from the apparatus that he is observing, and the record that he makes of his 

observations, and begins to interpret, he is bound to introduce ideas and constructs that are not 

contained by what he has seen; and there is the risk that they will be quite misleading. I want to 

bring this as quickly as I can to what I want to speak of tonight. 

 

As you know, there have been various theories of the origin of the Earth and the Solar System. 

The great philosopher Kant put out a theory of a philosophical nature, that there had once been a 

great mass of gas, and that this gaseous mass had, by its rotation, concentrated and formed; first 

of all, the Sun with spirals of gas round it that had broken off and made the planets and moons. 

This was taken up by Laplace a mathematician as great in his way as was Kant in the field of 

philosophy, and a mathematical form was given to it. For quite a long time it was really believed 

that the way in which the Sun and the planets of the Solar System originated was "scientifically 

known". Then it was observed that there was something that did not fit at all, in fact made this 

theory as it was produced by Kant and Laplace completely untenable, and that is that there were 
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discrepancies in what is called the angular momentum; that is the spin of the planets about the 

Sun. And yet in spite of this vital discrepancy, people continued to believe that some such 

explanation must be valid. When I was at school we - like probably many of you here - were taught 

this nebular hypothesis as the beginning of history, giving a true picture of how this world began. 

 

Because there was something that clearly did not work in this theory, other theories were invented 

such as that the planets were torn out of the primitive Sun by the near approach of another star by 

some catastrophe or another, or that somehow our planets are all part of another star that had 

exploded in the vicinity of the Sun. Then, some years ago, Weiszäcker put forward the suggestion 

that the planets might have been formed quite independently of the Sun by the collection of matter 

from the galaxy through which the Sun is slowly drifting. This is called the "accretion theory" of 

the origin of the Solar System. Many people rejected this as being absurd because it would have 

meant that instead of - as everyone believed - the Earth starting in a molten state of a very high 

temperature, having come from gas to a liquid and so on, that the Earth started cold and warmed 

up. I can remember when Weiszäcker 's theory first began to be discussed, how absurd it all 

seemed. And yet today, this is the theory which is most strongly supported amongst astronomers 

and cosmologists to explain how our Earth came into existence and why it is that our Earth is so 

different in its chemical composition from the Sun and from the outer planets of the Solar System 

such as Jupiter and Saturn 

 

So it is that since the time that I was at school, I can remember three or four different theories of 

the origin of the Solar System and of the Earth having been put forward and being confidently 

taught as the "truth". Each truth passed into ordinary language, so that certainly many people today 

have been brought up to suppose that there was at some time a great whirling mass of gases and 

that out of this were formed the Sun and the planets, together with the other vivid and telling 

picture of another star having approached and torn the planets out   of the Sun. But the truth is: no 

one knows. Weiszäcker's theory certainly best fits most of the observations known at the present 

time. It seems very unlikely that in fact the Earth was first in a gaseous and then in a molten state. 

This is relevant to what I am going to say to you, but it does not by any means follow that in 

another twenty-five years, in another hundred years or a hundred thousand years, quite different 

conceptions will be put forward which we could not even imagine today. It may also happen that 

people will return again to older theories. These questions will never be decisively answered unless 

we are actually able to observe for ourselves the process of formation of a Solar System, and since 

this presumably takes hundreds if not thousands of millions of years, it seems very unlikely that 

there will be any means of observing it. 

 

The uncertainty of scientific knowledge does not apply to cosmology only; it applies everywhere. 

There was a time not long ago when people thought they knew enough about the atom. Then they 

thought they knew something quite different; and they were also sure that this ‘quite different' was 

a pretty near approach to the truth. But then that again was discarded, and the views about the atom 

today are quite different from what they were when I was at school. I could count four or five 

different theories of the atom which contradict one another just as much as the different pictures 

of the way in which the Solar System originated. The same holds good about life, and the origin 

of life and how beings come into existence and how life is regulated. Everywhere the 

interpretations are changing, and more and more scientists are coming to realize that all we have 

is a convenient way of talking about the observations that we happen to be making at a given 

moment. The way of talking that is convenient today may be 
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Proved to be quite inconvenient and inappropriate when some other new facts come along. 

Therefore, if we want to know something that is outside the reach of our immediate perceptions, 

we have to turn to something more than just what science is able to tell us. 

 

For example, I spoke last week about events that may have happened ten thousand years ago. In 

part, this was based on one of the presently held theories of the way in which the Ice Ages 

originated. And that theory, due to the American climatologists Ewing and Donne, requires that 

the polar oceans, instead of being frozen were completely free from ice during the Ice Age; and, 

paradoxically, froze over when the Ice Age ended. Some geologists think that this is the best 

explanation, others reject it. There are various other explanations of the Ice Ages, that I am going 

to speak about, but if one were to try and get a picture of what happened ten thousand years ago 

on the Earth, just in terms of what geological and climatologically science can tell us, we would 

have to agree that it is only a matter of interpretation, and one theory is as likely to be true as 

another. 

 

I was talking yesterday in Paris to someone about the origin of Ice Ages, and he said quite blandly, 

"But there were no such things as Ice Ages. All the evidence for the Ice Ages is nonsense. All 

these striations, all these strange traces that have been left on the rocks all over the northern 

hemisphere, are due to movements of the continents that occurred in the last ten, twenty or thirty 

thousand years." We dare not say that this view is complete nonsense, any more than that there is 

justification for accepting it. This is partly because the facts that we are able to observe are so few 

and so very unreliable, in comparison with the conclusions that we want to draw from them. We 

seem to know - in fact we do know - an enormous amount, but what we know is not sufficient to 

justify conclusions that can be regarded as permanent, except in very few, very few fields of 

knowledge. 

 

But when one combines this suggestion that comes from the scientists and climatologists, that the 

Arctic Ocean was open ten thousand years ago with the evidence that I put in front of you that 

there are memories that are recorded in the hymns and rituals of the most ancient peoples of the 

Earth that show that people must have been living in the Arctic Circle at some time  within the last 

ten or twenty thousand years, then it seems as if one has something that is not wholly dependent 

upon the interpretation of recent physical observation. 

 

When again this is combined with the observations that are made in quite a different field of 

science, that is, by archaeologists - as has been done by Russian archaeologists in the last twenty 

years - that there were human settlements ten thousand years ago with quite a fine culture, right 

up in Northern Siberia, and not only in the Arctic Circle, not only on the mainland, but even in the 

islands off the Siberian mainland; then, with these different converging lines of evidence, it seems 

to me that one can say it is a scientifically possible interpretation, and also  an historically plausible 

one. The evidences that there were people actually living there - their tools and evidences of their 

industries have been found - this also shows something; but it is not possible to be quite certain 

about the dating of those because at the present time reliable figures from carbon dating have not 

come out. But on the whole, one begins to feel that it is possible to put oneself back into that 

situation and that it makes some sense for us. It seems to me that that is the way in which we can 

arrive at some sort of true picture of the past; that is, when we notice that different lines that are 

quite independent, that belong to different spheres of human experience, build up a picture that 

begins to agree. But if we have only scientific knowledge based on observations on the material 
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plane alone, then we have to remember that there are always a very large number of interpretations 

possible for the same observation, and that conclusions drawn from these observations may be 

quite different according to the way in which they are interpreted. 

 
Now, I want to say something more about the Ice Ages and the possibility of making some 

deductions as to what may be happening now on the Earth and may be happening in the relatively 

near future. Just as with everything else that concerns the remote past, there are quite different, 

and conflicting theories as to how it was that there has been a period, called the Quaternary Period, 

that lasted about a million years, during which there was a succession of very cold and relatively 

warm climates over the northern hemisphere. It is generally believed that during the cold period 

there were great glaciers that covered something like twenty million square miles of the land 

surface of the Earth and that withdrew quite a substantial proportion of the waters of the ocean in 

the form of ice fields and glaciers - sometimes running to several thousands of feet thick. I have 

taken the trouble to study the great work of Professor J. K. Charlesworth on the Quaternary Epoch, 

a book of nearly two thousand pages, the greatest living authority on the Quaternary period - 

particularly on the Ice Ages. It is not possible to doubt that in fact there have been in the Northern 

Hemisphere three or four glaciations; and two or three inter-glacial periods. It seems most probable 

that we are now in an inter-glacial period; that is, a time between two Ice Ages. But when it comes 

to explain how the Ice Ages occur, Charlesworth - the greatest authority - is extremely cautious 

and will not come down in favour of any one theory rather than another. 

 

The theories are various. It is possible that the whole climate of the Earth grew cold because there 

was less heat from the Sun. There may have been less heat from the Sun because the output of heat 

from the Sun may vary over periods of time, or it may also be that as the Sun drifts through the 

Milky Way, it passes through dusty areas where more light is absorbed and less is able to reach 

the Earth. That is, various theories of the Ice Ages are connected with fluctuations in the amount 

of heat received from the Sun. 

 

Another group of theories seeks to account for the Ice Ages in terms of slow changes in the 

orientation of the Earth with respect to the Sun. These changes do not affect the total heat received 

from the Sun; but they do alter the distribution as between summer and winter and as between 

different regions. The best known cycle is the precession of the equinoxes which is about 21,000 

years. There are also slow changes in the eccentricity of the Earth's orbit about the Sun. These 

effects are the basis of the so-called 'astronomical' theories of which the best known is that of 

Milankovich who claims to account not only for the major glaciations, but also the minor 

fluctuations of heat and cold. It is generally agreed that these factors can account for minor changes 

but not for the main fact that Ice Ages have occurred at all. 

 

It seems probable that the basic cause of the Ice Ages lies within the Earth itself and the peculiar 

way in which land and sea areas are distributed over its surface. 

 

Among the theories connected with the Earth itself, is one that I have already mentioned of Ewing 

and Donne. One other theory that is connected with the Earth itself is that of 'continental drift'. 

There is a theory - that was once considered very fantastic - of Wegener, that the continents as a 

whole drift about on the surface of the Earth. If you will look at a globe and compare the profile 

of the eastern America - north and south - to that of Europe and Africa, you can see that they more 
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or less fit together and suppose that at one time America, Africa and Europe were all one continent. 

This is now believed to have existed hundreds of millions of years ago, and is called 

Gondwanaland. This split in two by the expansion of the Earth's crust and the two halves drifted 

apart and still continue to be drifting apart. According to this theory, at one time all the land masses 

of the Earth were more or less together with a vast ocean on the other side of the Earth, and 

gradually this has split up and the various continents have been formed and the continents have 

drifted about. Some exaggerated forms of the continental drift theory would have it that the regions 

of the northern glaciers were, during the Quaternary period, say half a million years ago, not where 

they are now, but over the North Pole. 

 

The view that seeks the explanation of the Ice Ages directly in terms of the continental drift, is 

accepted, I think by very few people nowadays; but there is one part of this theory that is very 

important, and I want to speak to you about this because it is connected with a new conception of 

the Earth-life that is now coming forward, and that certainly has been accelerated as a result of the 

working of the International Geophysical Year. And that is, that the inside of the Earth is 

incomparably more active and far more things are happening there than was supposed fifty, or 

even twenty years ago. 

 

Among the consequences of the view of the extreme activity of the inside of the Earth, is the belief 

that the oceans are comparatively young. Certainly, for most people, it is quite a startling idea, 

because we have been accustomed to think that primitive oceans go back to the time when the 

Earth first became cool enough for water vapour to condense. If it is true, that the Earth has been 

warming up from an original cold state, then there was never a time when the waters of the Earth 

surrounded the Earth in a form of vapour and that the oceans cooled down. But then comes the 

question: where the oceans were at the beginning? Where were the waters when the material of 

the Earth first collected together? And the answer given is that that water was mostly in chemical 

combination in the material out of which the Earth was formed, and  vast chemical processes have 

been going on for four thousand million years that have had the result of bringing about 

tremendous changes and consequent stratifications in the  Earth, so that, for example most of the 

iron in the original material has gradually separated and gone to the middle to form a central core, 

and that this is continuing to happen; and that during this process water was liberated and came to 

the surface to form the oceans. On that view, the oceans - instead of being as old as the Earth - are 

perhaps only two or two and a half thousand million years old. 

 

You see at once how this changes the picture that most of us carry. It shows the Earth itself as a 

whole, undergoing an extraordinarily complex evolution, and arriving at quite a different sort of 

structure; which is by no means yet completed. And according to theories that are quite seriously 

put forward, the hydrocarbons, the petroleum oils, of the Earth are also in process of production 

by chemical action, and not, as we supposed, from plants or fishes; and therefore there may be an 

ever-increasing supply. Perhaps even at some date, there will be an embarrassingly great increase 

in supply, because the petroleum may begin to come to the surface and make the whole Earth oily. 

Such a possibility even has been suggested. 

 
One consequence of this view of the intense activity of the inner life of the Earth is that there is an 

inner fluid part of the Earth, through which currents are quite actively passing, which is also 

influenced by changing magnetic fields connected with this iron core, that will produce various 

kinds of movements of the inside relative to the outside of the skin that is on the surface, relative 
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to the masses below just this thin crust, very thin crust that surrounds it. All that of course gives a 

way of understanding how there could be the continental drift that Wegener postulated. 

 

Now, if the Earth is really so extremely active inside, then the excitements of the Earth's history 

are by no means over. In fact, instead of being a planet that has settled down to be just the same 

until finally it dies of cold, the Earth may be going towards much more extraordinary conditions 

than those that have existed in the past. There is no reason to suppose that we may not be near 

changes in the condition of the Earth that will be quite considerable. In fact, some of the 

observations made during the geophysical year and since seem to indicate that the whole Earth is 

much more active and many more things are happening to it than anyone would have dreamt of a 

few years ago. And among the consequences of this possibility for the Earth to undergo rotations 

of its outer skin with reference to the interior, is that the Pole itself, the point through which the 

Poles, the axis of the Earth, come out onto the skin, themselves shift about on the surface. The 

whole mass of the Earth of course must remain stable because it is like a gyroscope, but if this skin 

itself shifts then we shall say that the North Pole has moved, The Earth's axis does not change, but 

people who can observe only on the surface would say the North Pole is here now, and if we were 

to shift this round; we might well say, the North Pole is now at the Equator. That is, of course, the 

reason why it is that at the present time the great Antarctic continent which is covered with 

thousands of feet thickness of ice, has been found to have beds of coal and remains of tropical 

forest and so on, showing that at some time that part which is now the South Pole must have been 

in the tropics. Now it seems quite likely that between ten million years ago and one million years 

ago, some such great shifting occurred, which did have the result of bringing the skin of the Earth 

round so that the North Pole came into the Arctic Ocean and the South Pole came over the 

Antarctic continent. And with that there came a change in the climate; not very sudden because 

the evidence is that it took many millions of years for this change to occur; and that it took the 

form of a steady worsening of the climate of the Earth through the latter part of the Tertiary Epoch. 

 

The reason for this is very easy to understand. When the Poles are over the oceans, then the cold 

of the winter which cools the waters of the oceans is quite easily dispersed by the ocean currents, 

and there is no setting up of a permanently cold zone. On the other hand, the heat of the Sun also 

is not so easily lost, because where it is warmed up at the Equator also this is distributed by ocean 

currents just like the heat is distributed by what we know as the Gulf Stream that brings the hot 

waters up to the North. So that at the time that the North Pole was in, (as it was until the end of 

the Tertiary Period) the Pacific Ocean, and the South Pole in the Atlantic Ocean; then there were 

generally equable climates; with relatively little zoning so that there was not, as we have now, the 

same great difference between the tropical and the northern zones. That corresponds to the 

conditions that I spoke of in the first lecture, that were so favourable for the development of 

mammal life on the Earth. 

 

But when this shifting occurred, then something different happened. The Poles moved into two 

awkward places; one awkward place was the almost landlocked Arctic Ocean, as compared with 

the freely open North Pacific; and worse still, the South Pole came over the Antarctic continent, 

and therefore there were no longer ocean currents to dissipate the winter cold. The result of that is 

that ever since the South Pole has been over the Antarctic, there has been a steady and continuous 

building up of ice which is not melted in the summer heat, and in consequence - as has in fact been 

observed - there has been a steady increase over a million years of the thickness of the ice cap over 

the south polar continent, the Antarctic. 
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In the North it is different, because the Pole is over water; but it is water that is more or less 

surrounded by land: Greenland, Canada, right round the very narrow Bering Straits, right through 

Siberia, to Scandinavia, and then there is a submarine ridge that goes past Spitzbergen and Iceland, 

back to Greenland. So the Arctic is not a freely open ocean, but an enclosed sea. The bed of the 

open part of the North Atlantic is relatively shallow, so that if there is a rise and fall in the level of 

the oceans, this will make it harder or easier for the water to flow in and out of the Arctic Ocean. 

At the present time, there is a considerable flow of warmish warm water that originates as the Gulf 

Stream; and has come up past Novaya Zemlya, right alongside the Siberian coast and then drifts 

inward. There is also an outward flow of cold water partly fed by the water that comes off the great 

rivers of Northern Canada and Siberia, the Ob, the Yenisei, the Lena. There is also this water from 

summer melting of ice to be got rid of. That results in an outflow of cold water which is the reason 

why the east side of Greenland is so cold as compared with the extraordinarily warm climate of 

Norway, which is more or less the same latitude. Part of Iceland is warmed by this water that 

comes through here. Between Alaska and Siberia is the warm Pacific current that breaks away to 

the south because the small opening here of the Bering Straits between Alaska and Siberia is closed 

by the outflow of the cold waters and it very seldom happens that there is an inward flow of warm 

water there. 

 
You can understand from this brief sketch that the dissipation of the cold in the North is much 

more effective than it is in the south, and that is why the northern regions have not been continually 

iced like the Antarctic has. But it is also precarious, for it depends upon whether or not this special 

kind of mechanism of inflow and outflow is maintained. 

 

If a great deal of the water is withdrawn in the form of glaciers, then the level of the waterfalls and 

less warm water is able to penetrate.  But also there is no doubt that various   Earth movements 

take place and have been taking place, that these ridges have been rising and falling during these 

periods, including one that runs right across the North Pole, Lomonosov ridge, which has been 

acting as a kind of valve that sometimes has allowed the warm waters to warm up the Arctic; 

sometimes has cut them off so that it has remained frozen. 

 

It seems that this must have some very close connection with the Ice Ages. In other words, that 

the primary starting impulse for a period such as the world has lived through for the last million 

years, the Quaternary, was probably the migration of the Poles into their present position, and that 

the alternation of glacial and inter-glacial conditions will not be ended until the Poles move again 

out of their present position. This they may perfectly well do under the action of the magnetic flux 

that is produced inside the Earth causing great currents in the molten magma under the solid crust. 

But although that is sufficient to explain how the Ice Ages began, it is not sufficient to explain 

how they worked: why it is that there are ups and downs, why there have been glacial and 

interglacial period. For that, it seems that we can really look to the mechanism of the melting and 

freezing over of the Arctic Ocean which is the explanation proposed by Ewing and Donne. 

 

This would account for the fact that for perhaps three or four hundred thousand years, conditions 

comparatively favourable have obtained and then there was a disturbance and the ice began again, 

and for a rather shorter period the whole of the Northern Hemisphere was subjected to the ice 

conditions. The map shows how the glaciers were at the height of the last glaciation, but it does 

not account for the minor fluctuations that have also been observed by all sorts of methods of 
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observation, such as by observing what kinds of sea animals - because sea animals are very 

sensitive to temperature - were living at different times as can be found by taking cores down into 

the bed of the ocean and by the vegetation also, that is, from the kinds of spores that are found. 

There are twenty or thirty different and collectively quite reliable ways of telling how the 

temperatures were moving at any given period of the Earth's history. And it seems clear enough 

that there have been ups and downs in temperature, and I am inclined - I think it fairly reasonable 

to say - that these probably are connected with the Milankovich astronomical effects, but that these 

themselves cannot account for the great major changes from Ice Ages to interglacial or temperate 

periods. 

 

It seems likely that we are now approaching one of the short-term changes in a relatively short 

time of ten thousand years since the ending of the last Ice Age, that period of ten thousand years 

that I spoke to you last week about, it seems as if conditions are now once again preparing for a 

new Ice Age. 

 
What is this preparation for the coming of an Ice Age? It is first of all that there should be the 

melting of most of the ice in the Arctic Ocean. The reason for that is this: that the glaciers have to 

be fed by snow. Without snow, there can be no glaciers. If snow is cut off the glaciers begin in the 

summer to melt away; and then they melt away increasingly fast, especially if they lose their 

reflectiveness, if they become dirty, and therefore they absorb more and more sunlight, and 

therefore the maintenance, and even more the extension, of glaciers, requires a constant supply of 

fresh snow. Now all the evidence is that the glaciers have been thickest round    the 

north and that they moved from the north towards the south or from the north-west towards the 

south-east, as they did across England, for example. 

 

If the glaciers began in the north, it seems probable that the snow came from the north. In fact, it 

is very difficult to see where the snow could have come from except from the Arctic Ocean. You 

must understand that an enormous quantity of snow: long, long snowfalls lasting not hours or days, 

not years, but thousands of years, is required to build up glaciers. Millions of cubic miles of ice 

have to be formed, representing just incredible snowfalls. We have to ask ourselves where all this 

snow could have come from. 

 

This is not something to my mind which is so much a matter of scientific deduction as a matter of 

how one can picture it. It is obvious that you cannot get glaciers without snow; there is nothing 

else that will form ice above the level of the sea, above the level at which water is available to 

freeze. Rain will not form glaciers - it melts them; snow is wanted, and great, great quantities of 

snow. 

 

Now, the Arctic Ocean in itself has an area of about five and a half million square miles. If the 

Arctic Ocean were free from ice, then it would absorb a great deal more heat from the summer 

Sun than it does now. Several times more is absorbed by open water than is absorbed by ice, 

because ice reflects heat. Therefore, if the Arctic Ocean were open, without an ice covering, there 

would be considerable evaporation during the continuous sunlight of the Arctic summer. 

Sometimes it is thought that the Arctic is cold because it has less sunlight, but this is not quite true. 

Every part of the Earth has the same number of hours of Sunlight; it is just differently distributed 

between summer and winter. If the Arctic Ocean were open and free from ice, during the long 

summer days a great deal of water would evaporate. If there were a beginning of cold, then this 
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would begin to fall as snow just where the winds carried the clouds. There must have been a very 

different distribution of winds under those conditions from what there is now. That has all been 

worked out in some detail, and I have no time to go into it; but one thing is certain: that if the 

Arctic Ocean were open there would be certain paths down which the snow-laden winds would 

come and deposit their snow. This would not happen at the very beginning, because in order to 

come down as snow there would already have to be a sufficient amount of cooling. Therefore, the 

beginning of it all would be that there would be a great increase in rainfall at distances much 

further away from the North Pole. That would produce conditions which would correspond to 

conditions that are now quite well established; that is, that where there are now deserts: The Sahara, 

the Arabian Desert, the Gobi, the India, and so on, there would be considerable rainfall. Many 

regions which are now desert would have been very fertile. As you know, there is an increasing 

archaeological evidence that these deserts were in fact inhabited and that they were able to support 

quite considerable life, animal and human. This would only be possible if the whole distribution 

of rain were quite different from what it is now. 

 

The explanation put forward by the climatologists is that this would happen when the Arctic Ocean 

is unfrozen, and then the greatly increased evaporation from the Arctic Ocean would come down 

and produce this rain further south. The next stage after that would be the coming of the great 

snows. The first stage of the great rain storms might last a long time; but it would inevitably be 

succeeded, owing to the general cooling by the greatest snowstorms that can be imagined. These 

snows would begin to build up the glaciers, and this condition would continue so long as the Arctic 

Ocean remained open. And this would happen as long as the channels were freely available. That 

would of course be the case when there was still plenty of water in the oceans as they were thirty 

to fifty fathoms lower than they are now, before the ice was withdrawn. 

 
The Arctic Ocean will be kept warm, partly by the flow of the Gulf Stream right up to the very 

north, partly also by the much greater amount of Sun-heat absorbed by the water than is now 

absorbed by the ice. But while the Arctic Ocean and its surrounding areas were fairly warm, really 

warm enough to maintain animal, plant and human population (as one can tell from the example, 

ample grass for herds of horses and even domestic cattle, right up into the islands), there would be 

a cooling down of the continental areas in the lines of the snowstorms. Those lines pass through 

Canada, Greenland and Northern Europe. That is how these tremendous glacial areas were built 

up. 

 

That explanation as I said at the beginning of this talk is only after all a scientific theory, and 

scientific theories as I reminded you at the beginning, are unreliable. They may be contradicted by 

something else; by another new theory that takes the fashion. But when there is different evidence 

of an historical kind, such as I tried to put before you last week; then it goes on a different footing, 

and I myself have become convinced that things were really happening like this. It happens that 

since I gave the lecture, last week, I had an opportunity of reading the work of a Russian 

archaeologist who has studied the Neolithic cultures of Eastern Siberia. It was interesting to see 

that because he did not know this theory, he found it so hard to explain his observations, which 

showed that people of quite a high culture must have been living ten to fifteen thousand years ago 

on the shores of the Arctic Ocean. When that is combined with this theory of the Ice Ages of the 

open Arctic Ocean. it seems to me to become much more convincing. There is also the great weight 

of evidence I put before you last week that the Vedas and the Avestas were first composed by poets 

living within the Arctic. Putting all the evidence together, I am strongly inclined to accept the view 
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that Ice Ages are associated with open circumpolar seas. 

 

But what has all this to do with the future? Why should I have written, why should I have taken 

"The Coming Ice Age" as the title of this lecture? The reason is this that since we have begun to 

observe conditions of the North Pole and the Arctic Ocean, there is no doubt at all that the ice has 

been thinning out. Since Nansen made his extraordinary journey between 1893 and 1896, 

conditions have greatly changed. He was able at that time to get off his ship and make quite a long 

journey over the ice. The same ice has been explored quite recently and it is no longer possible to 

travel over it, the thickness of the permanent ice round the North Pole has been diminishing in an 

extraordinary way. The immediate benefit of this has been felt by the Canadian and Russian 

governments who have been able to make use of the waterways of the Arctic Circle to an extent 

that was quite out of the question even a hundred or fifty years ago. It seems as if the ice is 

disappearing from the Arctic Ocean more quickly than people thought to be possible, disappearing 

more quickly than one would calculate from the amount of heat that is brought in by the warm 

currents. That has been fairly well calculated, and it should not be producing a melting of the ice 

cap in much less than another thousand years; but in fact they are melting more quickly. But now, 

during this international geophysical year, other strange things have been observed; for example, 

unexpected currents of warm air have been found during winter time over the North Pole. It seems 

as if there are submarine movements - perhaps a little like those I spoke of in the second lecture, 

when I spoke of the destruction of Atlantis. It may be that in various ways energy is being pumped 

in the Arctic Ocean that is bringing about a more rapid thawing of the ice than was expected when 

these things first began to be observed. 

 

According to one calculation, if the ice continues to diminish over in the Arctic Ocean at the rate 

that it has diminished since the beginning of this century; the Arctic Ocean will be open water 

within the next forty years. With that there will be beginning to be this great shifting of the Earth's 

climate and much heavier rainfall going down into the desert areas and so on. But even that 

calculation may be wrong, it may be that even there is more acceleration than is allowed for, and 

that we shall hear within a decade that it is possible to sail over the North Pole. 

 

Among the consequences of this interpretation of Ice Ages, there should be a pre-glacial climatic 

optimum, which is nothing like so marked as the post-glacial one that I spoke about last week. 

Now there has been a general increase - averaging all over the Earth in not only the Northern 

hemisphere - in the air temperatures of the Earth in the last hundred years, quite small, but quite 

unmistakable. And it takes only a very small increase to bring about very great climatic changes. 

 

So taking just the scientific evidence alone, it does seem that there is a possibility that the 

conditions for the next Ice Age may be imminent. But as I said before, predictions based on this 

kind of evidence alone - where no precise calculations are possible - are very hazardous; because 

they depend on many unknown factors. 

 

Are we able to look at anything else? I have been talking a long time tonight and I had intended to 

go in some detail into the predictions that have been made in quite other ways. These refer to a 

great change in the conditions of human life that is to be expected very soon. In various ways, 

people with clairvoyant and prophetic powers, have been predicting the end of an Age.  To a 

remarkable degree, these different predictions - like the famous prophecy of the Popes made about 

a thousand years ago, and the predictions of Nostradamus, together with various other calculations 
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that have been made - all point towards the end of this present century as the time when there will 

be a great change - the End of the Age. 

 

That is of course unconvincing, because prophecies of the end of the age have so often been made 

in the past. They were made in the 1840's, and it did not happen certainly as people were expecting. 

But, on the whole; it does seem that people have had some kind of forewarning in the past of great 

events that are going to come on the Earth, and I am inclined myself to believe that these sort of 

forewarnings should be taken seriously. But again, they should if possible be checked with some 

other data. 

 

So far we have two factors. The first is the observations that lead us to believe that a change in the 

Earth's condition which will produce glaciation is now actually in progress, and in progress very 

fast. The second is these predictions that the great change in the conditions of life on the Earth is 

going to come in this century. There is something else also that we should take into account. And 

that is the very peculiar condition of our human life on the Earth at the present time. Something 

has got out of hand in human life on the Earth, and it is very difficult to see how any human agency 

can put this right. It would need, of course; a whole lecture, but this is a subject that all of you have 

thought about for yourselves. You know how strange this present condition of Earthly life is. Not 

merely because of the advances in technology which have so changed our communications and 

our relationships and our power over energy, but even more we see a strange change in human 

psychology. Man in general seems to have lost something that he should have: his capacity for 

independent judgment. People have become peculiarly susceptible to mass suggestion. There is a 

widespread and almost endemic psychosis that has not previously been known in all recorded 

history. 

 

Without going into details, which would be outside the scope of this lecture, I would say that there 

are indications from the study of the state of mankind at the present time; that mankind does require 

a very serious shock, a very serious lesson in order to be brought back to a saner view of human 

destiny. That does not place all trust, all emphasis on material things alone, as people are doing to 

such an extraordinary extent all over the world today. 

 

It seems to me that this does suggest three converging lines of evidence: one, the geological, 

climatological, scientific evidence that strange things are happening within the Earth; prodigious 

strains have been set up on the surface of the Earth that may result in quite big tectonic movements 

of the Earth s surface - such as have not occurred for hundreds of millions of years - and the more 

immediate evidence of the coming of an Ice Age and the changes of climate that go with it. That 

is one line of evidence that suggests that the future of the world over the next few hundred years 

will not be at all like it has been in the past thousand, or two, or even ten thousand years. The 

second is the convergence of prediction that something very important is to happen on Earth before 

the end of this century. And the third that is again different. It is just what you and I and all of us 

can see for ourselves about the present unnatural state of mankind. 

 
This last part I have to cut very short and you must forgive me it I have spoken without giving any 

evidence in support of what I am saying, but it brings me back to the original theme, the theme of 

this whole series of lectures, and that is of the connection between natural events and human 

events. Of the evidence that there is a providential connection that what happens in nature - and 

under the laws of nature - which of course we do not really know - has something behind it, some 



 

The Coming Ice Age 

13 
 

pattern, some providential working that connects it also with what is happening to the life, to the 

Earth, to life on the Earth, and especially to the life and history of man. 

 

I think that this providential connection between the events of the material world and the events of 

human history can be found in quite small things - even in our everyday lives - in sudden and 

extraordinary catastrophes - such as I have spoken to you about in the first and second lectures - in 

the longer-term changes that have resulted in, for example, the concentration of cultures, such as 

appear to have originated the appearance of the great languages of the Earth, and also at certain 

times probably outside the present range of our present historical vision but perhaps within range 

of our future vision; or at least that of our children, there has been a providential action on a very 

great scale, on an Earth scale, in order to bring human history back on to its predestined course. 

Actions that in part are on the Earth, in the natural environment, part also within the human psyche, 

the human experience. We must not think of these two as quite divorced, unconnected with one 

another, as if what happens to the Earth has no significance for human life except as forming the 

outward, indifferent environment of human history. On the contrary, I think that our environment 

and we ourselves are so intimately connected that what is happening to the one is bound to be 

influenced by the other, and both of the two are being guided by providential action that is certainly 

far beyond our human understanding. 

 

That is the thesis that I have tried to sketch out for you in these talks, and you will understand that 

it was too ambitious a project to have much hope of carrying it out with any great success in four 

short lectures. 


