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Q 
k-/iNCE JULY i6, 1945, when the first atomic bomb was detonated, 

at the Trinity test site, near Alamogordo, New Mexico, mankind has 

lived with nuclear weapons in its midst. Each year, the number of 

bombs has grown, until now there are some fifty thousand warheads 

in the world, possessing the explosive yield of roughly twenty bil¬ 

lion tons of TNT, or one million six hundred thousand times the 

yield of the bomb that was dropped by the United States on the 

city of Hiroshima, in Japan, less than a month after the Trinity ex¬ 

plosion. These bombs were built as “weapons” for “war,” but their 

significance greatly transcends war and all its causes and outcomes. 

They grew out of history, yet they threaten to end history. They 

were made by men, yet they threaten to annihilate man. They are a 

pit into -which the whole world can fall—a nemesis of all human 

intentions, actions, and hopes. Only life itself, which they threaten 

to swallow up, can give the measure of their significance. Yet in spite 
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of the immeasurable importance of nuclear weapons, the world has 

declined, on the whole, to think about them very much. We have 

thus far failed to fashion, or to discover within ourselves, an emo¬ 

tional or intellectual or political response to them. This peculiar 

failure of response, in which hundreds of millions of people ac¬ 

knowledge the presence of an immediate, unremitting threat to 

their existence and to the existence of the world they live in but do 

nothing about it—a failure in which both self-interest and fellow- 

feeling seem to have died—has itself been such a striking phenome¬ 

non that it has to be regarded as an extremely important part of the 

nuclear predicament as this has existed so far. Only very recently 

have there been signs, in Europe and in the United States, that 

public opinion has been stirring awake, and that ordinary people 

may be beginning to ask themselves how they should respond to 
the nuclear peril. 

In what follows, I shall offer some thoughts on the origin and 

the significance of this predicament, on why we have so long re¬ 

sisted attempts to think about it (we even call a nuclear holocaust 

“unthinkable”) or deal with it, and on the shape and magnitude of 

the choice that it forces upon us. But first I wish to describe the 

consequences for the world, insofar as these can be known, of a 

full-scale nuclear holocaust at the current level of global armament. 

We have lived in the shadow of nuclear arms for more than thirty- 

six years, so it does not seem too soon for us to familiarize ourselves 

with them—to acquaint ourselves with such matters as the “thermal 

pulse,” the “blast wave,” and the “three stages of radiation sickness.” 

A description of a full-scale holocaust seems to be made necessary 

by the simple but basic rule that in order to discuss something one 

should first know what it is. A considerable number of excellent 

studies concentrating on various aspects of the damage that can be 

done by nuclear arms do exist, many of them written only in the 

last few years. These include a report entitled “The Effects of 

Nuclear War,” which was published in 1979 by the Congressional 

Office of Technology Assessment, and which deals chiefly with the 

consequences of a holocaust for the societies of the United States 

and the Soviet Union; the latest (1977) edition of the indispensable 
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classic textbook “The Effects of Nuclear Weapons,” which is edited 

by Samuel Glasstone and Philip J. Dolan (hereafter I shall refer to 

it as “Glasstone”) and was published jointly by the Department of 

Defense and the Energy Research and Development Administration, 

and which makes use of the government’s findings from the bomb¬ 

ing of Hiroshima and Nagasaki and from the American nuclear-test 

program to describe the characteristics and the destructive effeets 

of nuclear explosions of all kind^ “Hiroshima and Nagasaki,” a 

comprehensive study, carried out by a group of distinguished Japa¬ 

nese scientists and published here in ig8i, of the consequences of 

the bombing of those two cities; “Long-Term Worldwide Effects of 

Multiple Nuclear-Weapons Detonations,” a report on the global 

ecological consequences of a nuclear holocaust which was published 

in 1975 by the National Aeademy of Sciences (hereafter referred to 

as the N.A.S. report); a report of research conducted in 1974 and 

1975 for the Department of Transportation’s Glimatic Impact As¬ 

sessment Program on the consequences of man-made perturbanees 

—including the explosion of nuclear weapons—of the earth’s atmo¬ 

sphere; and “Survival of Food Grops and Livestock in the Event of 

Nuclear War,” proceedings of a 1970 symposium held at Brook- 

haven National Laboratory, on Long Island, and sponsored by the 

Office of Givil Defense, the Atomic Energy Gommission, and the 

Department of Agriculture, at which the effects of radiation from 

fallout on both domesticated and natural ecosystems were dis¬ 

cussed. Drawing on these and other printed sources, and also on 

interviews that I conducted recently with a number of scientists, I 

have attempted to piece together an account of the principal conse¬ 

quences of a full-scale holocaust. Such an account, which in its 

nature must be both technical and gruesome, cannot be other than 

hateful to dwell on, yet it may be only by descending into this hell 

in imagination now that we can hope to escape descending into 

it in reality at some later time. The knowledge we thus gain cannot 

in itself protect us from nuclear annihilation, but without it we can¬ 

not begin to take the measures that can actually protect us—or, for 

that matter, even begin to think in an appropriate way about our 

plight. 
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THE FATE OF THE EARTH 

The widespread belief that a nuclear holocaust would in some 

sense bring about the end of the world has been reflected in the 

pronouncements of both American and Soviet leaders in the years 

since the invention of nuclear weapons. For example, President 

Dwight Eisenhower wrote in a letter in 1956 that one day both 

sides would have to “meet at the conference table with the under¬ 

standing that the era of armaments has ended, and the human race 

must conform its actions to this truth or die.” More recently—at a 

press conference in 1974—Secretary of State Henry Kissinger said 

that “the accumulation of nuclear arms has to be constrained if 

mankind is not to destroy itself.” And President Jimmy Carter said 

in his farewell address a year ago that after a nuclear holocaust “the 

survivors, if any, would live in despair amid the poisoned ruins of a 

civilization that had committed suicide.” Soviet leaders have been 

no less categorical in their remarks. In late 1981, for example, the 

Soviet government printed a booklet in which it stated, “The Soviet 

Union holds that nuclear war would be a universal disaster, and 

that it would most probably mean the end of civilization. It may 

lead to the destruction of all mankind.” In these and other state¬ 

ments, examples of which could be multiplied indefinitely, Soviet 

and American leaders have acknowledged the supreme importance 

of the nuclear peril. However, they have not been precise about 

what level of catastrophe they were speaking of, and a variety of 

different outcomes, including the annihilation of the belligerent 

nations, the destruction of “human civilization,” the extinction of 

mankind, and the extinction of life on earth; have been mentioned, 

in loose rhetorical fashion, more or less interchangeably. No doubt, 

the leaders have been vague in part because of the diflBculty of 

making reliable predictions about an event that has no precedent. 

Yet it seems important to arrive, on the basis of available informa¬ 

tion, at some judgment concerning the likelihood of these outcomes, 

for they are not the same. Nor, presumably, would the appropriate 

political response to all of them be the same. The annihilation of 

the belligerent nations would be a catastrophe beyond anything in 

history, but it would not be the end of the world. The destruction 

of human civilization, even without the biological destruction of 
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the human species, may perhaps rightly be called the end of the 

world, since it would be the end of that sum of cultural achieve¬ 

ments and human relationships which constitutes what many peo¬ 

ple mean when they speak of “the world.” The biological destruc¬ 

tion of mankind would, of course, be the end of the world in a 

stricter sense. As for the destruction of all life on the planet, it 

would be not merely a human but a planetary end—the death of the 

earth. And although the annihilation of other forms of life could 

hardly be of concern to human beings once they themselves had 

been annihilated, this more comprehensive, planetary termination 

is nevertheless full of sorrowful meaning for us as we reflect on the 

possibility now, while we still exist. We not only live on the earth 

but also are of the earth, and the thought of its death, or even of its 

mutilation, touches a deep chord in our nature. Finally, it must be 

noted that a number of observers have, especially in recent years, 

denied that a holocaust would obliterate even the societies directly 

attacked. If this were so, then nuclear weapons, while remaining 

fearsome, would be qualitatively no different from other weapons 

of war, and the greater part of the nuclear predicament would melt 

away. (In the discussions of some analysts, nuclear attacks are 

made to sound almost beneficial. For example, one official of the 

Office of Civil Defense wrote a few years back that although it 

might be “verging on the macabre” to say so, “a nuclear war could 

alleviate some of the factors leading to today’s ecological disturb¬ 

ances that are due to current high-population concentrations and 

heavy industrial production.” According to a different, less san¬ 

guine view of things, this observation and other cheerful asides of 

the kind which crop up from time to time in the literature go well 

over the verge of the macabre.) 

Anyone who inquires into the effects of a nuclear holocaust is 

bound to be assailed by powerful and conflicting emotions. Preemi¬ 

nent among these, almost certainly, will be an overwhelming revul¬ 

sion at the tremendous scene of devastation, suffering, and death 

which is opened to view. And accompanying the revulsion there 

may be a sense of helplessness and defeat, brought about by an 

awareness of the incapacity of the human soul to take in so much 
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horror. A nuclear holocaust, widely regarded as “unthinkable” but 

never as undoable, appears to confront us with an action that we 

can perform but cannot quite conceive. Following upon these first 

responses, there may come a recoil, and a decision, whether con¬ 

scious or unconscious, not to think any longer about the possibility 

of a nuclear holocaust. (Since a holocaust is a wholly prospective 

rather than a present calamity, the act of thinking about it is volun¬ 

tary, and the choice of not thinking about it is always available.) 

When one tries to face the nuclear predicament, one feels sick, 

whereas when one pushes it out of mind, as apparently one must do 

most of the time in order to carry on with life, one feels well again. 

But this feeling of well-being is based on a denial of the most im¬ 

portant reality of our time, and therefore is itself a kind of sickness. 

A soeiety that systematically shuts its eyes to an urgent peril to its 

physical survival and fails to take any steps to save itself cannot be 

called psychologically well. In effect, whether we think about nu¬ 

clear weapons or avoid thinking about them, their presence among 

us makes us sick, and there seems to be little of a purely mental or 

emotional nature that we can do about it. 

A part of our quandary may lie in the fact that even a denial of 

the reality stems from what is, in a sense, a refusal to accept nuclear 

annihilation; that is, a refusal to accept even in imagination what 

Dr. Robert Jay Lifton, the author of pioneering studies of the psy¬ 

chology of the nuclear predicament, has appropriately called an 

immersion in death.” As such, the denial may have intermixed in it 

something that is valuable and worthy of respect. Like active revul¬ 

sion and protest against nuelear weapons, a denial of their reality 

may spring—in part, at least—from a love of life, and since a love of 

life may ultimately be all that we have to pit against our doom, we 

cannot afford thoughtlessly to tear aside any of its manifestations. 

Because denial is a form of self-protection, if only against anguish¬ 

ing thoughts and feelings, and because it contains something useful, 

and perhaps even, in its way, necessary to life, anyone who invites 

people to draw aside the veil and look at the peril face to face is at 

risk of trespassing on inhibitions that are a part of our humanity. I 
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hope in these reflections to proceed with the utmost possible respect 

for all forms of refusal to accept the unnatural and horrifying pros¬ 

pect of a nuclear holocaust. 

When men split the nucleus of the atom, they unleashed into ter¬ 

restrial nature a basic energy of the cosmos—the energy latent in 

mass—which had never before been active in any major way on 

earth. Until then, this energy had been kept largely within the 

nucleus by a force known to physicists as the strong force, which is 

the glue that holds the nucleus of an atom together, and is by far 

the strongest of the four basic forces that determine the behavior 

of all matter in the universe. The strong force and what is called the 

weak force are chiefly responsible for the static properties of nuclei. 

The two others, which, being outside the nucleus, had until the 

explosion of nuclear weapons been responsible for virtually all life 

and motion on earth since the earth’s formation, four and a half 

billion years ago, are the electromagnetic force, which is responsi¬ 

ble for, among other things, all chemical bonds, and the gravita¬ 

tional force, which is a force of attraction between masses. It is 

largely because strong-force reactions, in which the energy in mass 

is released, were almost entirely excluded from terrestrial affairs 

(one of the few exceptions is a spontaneous nuclear chain reaction 

that once broke out in a West African uranium deposit) and be¬ 

cause weak-force reactions (manifested in the decay of radioac¬ 

tive materials) were inconspicuous enough to go mostly unnoticed 

that the two great conservation laws of nineteenth-century physics 

—the law of the conservation of energy and the law of the con¬ 

servation of mass—appeared to physicists of that time to hold true. 

Nineteenth-century science believed that mass and energy consti¬ 

tuted separate, closed systems, in which the amount of each re¬ 

mained forever constant, no matter what transformations each 

might undergo. It was not until twentieth-century physicists, pur¬ 

suing their investigations into the realms of the irreducibly small 

and the unexceedably large, examined the properties of energy. 
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mass, time, and space in the subatomic realm and the cosmic realm 

that mass and energy were discovered to be interchangeable enti¬ 

ties. The new relationship was governed by Albert Einstein’s laws 

of relativity and by quantum theory, and these—not to go deeply 

into theoretical matters—can be described as general physical laws 

of the universe, of which the Newtonian laws proved to be limiting 

cases. (It is because the limits included almost all the middle-sized 

phenomena readily available to human inspection that the need for 

more encompassing laws was not felt until our century.) 

Broadly speaking, Newtonian physics emerged as a human- 

scale or earthly-scale physics, valid for velocities and sizes com¬ 

monly encountered by human senses, while relativity together 

with quantum theory was recognized as a universal physics, valid 

for all phenomena. (Something of the uncanny quality of modern 

physics’ violation of common sense-by, for instance, the concept of 

curved space —inheres in the seemingly ungraspable, and there¬ 

fore unreal, power of nuclear weapons, whose construction is 

based on the new principles.) Likewise, the laws of conservation 

of mass and energy held, to a high degree of approximation, for 

most then observable earthly energies, masses, and velocities but 

broke down for the energies, masses, and velocities in the sub¬ 

atomic realm. Einstein noted, “It turned out that the inertia of a 

system necessarily depends on its energy content, and this led 

straight to the notion that inert mass is simply latent energy. The 

principle of the conservation of mass lost its independence and 

became fused with that of the conservation of energy.” Of mass in 

Its slow-moving, relatively unenergetic terrestrial state, Einstein 

remarked, “It is as though a man who is fabulously rich [i.e., mass] 

should never spend or give away a cent [i.e., of its energy]; no one 

could tell how rich he was,” and on that ground Einstein excused 

his nineteenth-century predecessors for failing to notice what he 

called the tremendous energy” in mass. By comparison with the 

forms of energy active on earth during its first four and a half bil¬ 

lion years, the amount of energy latent in mass was indeed tremen¬ 

dous. The rate of conversion of mass into energy is given by Ein- 
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stein’s formula E — mc^, or energy equals mass times the speed of 

light squared—a formula that has won what is, considering the fate¬ 

ful importance it has assumed for the survival of human life, a well- 

justified place in popular folklore. Since the speed of light is over 

a hundred and eighty-six thousand miles per second—the greatest 

velocity attainable by anything in the universe—the value in energy 

obtained from the transformation of even small quantities of mass 

is extremely high. For example, the amount of mass expended in 

the destruction of Hiroshima was about a gram—or one-thirtieth of 

an ounce. (The bomb itself, a complex machine, weighed four 

tons.) It would have required twelve thousand five hundred tons 

of TNT to release the same amount of energy. You might say that 

the energy yielded by application of the universal physics of the 

twentieth century exceeds the energy yielded by that of the terres¬ 

trial, or planetary, physics of the nineteenth century as the cosmos 

exceeds the earth. Yet it was within the earth’s comparatively tiny, 

frail ecosphere that mankind released the newly tapped cosmic 

energy. In view of this scientific background. President Harry Tru¬ 

man was speaking to the point when, in his announcement that the 

United States had dropped an atomic bomb on Hiroshima, he told 

the world that ‘The basic power of the universe” had been harnessed 

for war by the United States, and added that “the force from which 

the sun draws its powers has been loosed against those who brought 

war to the Far East.” The huge—the monstrous—disproportion be¬ 

tween “the basic power of the universe” and the merely terrestrial 

creatures by which and against which it was aimed in anger defined 

the dread predicament that the world has tried, and failed, to come 

to terms with ever since. 
It was fortunate for earthly life that it grew up sheltered from 

strong-force reactions and from the nuclear energies that they re¬ 

lease; in fact, it is doubtful whether life could have developed at all 

on earth if it had somehow been conditioned by continuous strong- 

force reactions. These release enormous bursts of energy them¬ 

selves, but they also set the stage for the protracted release of 

energy by the other nuclear force—the weak force in the foim of 
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nuclear radiation. When an atomic nucleus is split, releasing energy, 

various unstable isotopes are produced, and these new nuclei, acting 

under the influenee of the weak foree, decay, emitting radioaetivity 

into the environment. Most of the radioaetivity that occurs naturally 

on earth is emitted by radioaetive isotopes created in strong-force 

reactions that occurred before the formation of the earth—in early 

supernovae or at the beginning of the universe, when atoms were 

taking shape—and by new unstable isotopes that are the products 

of this radioactivity. (A smaller amount of radioaetivity is being 

eontinually ereated by the bombardment of the earth with cosmic 

rays.) The original radioactive isotopes are like cloeks that were 

wound up once and have been running down ever since. Their 

numbers have been decreasing as their nuclei have decayed and 

become stable, with each species dwindling at a precise and differ¬ 

ent rate. Left to itself, the planet’s supply of radioactivity would, 

over billions of years, have gradually declined. But when man be¬ 

gan to split the nuelei of atoms, in bombs and in nuelear reactors, 

he began to ereate fresh batches of radioaetive materials and these, 

like new elocks set ticking, emitted new radiation as they also be¬ 

gan to dwindle away toward stability. (Testing in the atmosphere 

was banned by treaty in 1963—Franee and China did not coneur 

and have since held atmospherie tests—but before that it increased 

the baekground radiation of the earth. As a result, the present an¬ 

nual per-capita radiation dose in the United States is four and a 

half per eent above the natural background level for this country.) 

In general magnitude, the energy of radioactive emissions greatly 

overmatches the strength of the chemieal bonds that hold living 

things together. The vulnerability to radioactivity of genetic mate¬ 

rial, in particular, is well known. It is perhaps not surprising that 

when eosmic energies are turned loose on a small planet overwhelm¬ 

ing destruetion is the result. Einstein was only one among many far- 

seeing people to express an understanding of this fundamental 

mismatch of strengths when he stated, in 1950, as he eontemplated 

the likely detonation of a hydrogen-or thermonuelear-bomb (the 

first one was actually exploded, by the United States, in the fall of 

1952), that radioactive poisoning of the atmosphere and hence 
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annihilation of any life on earth has been brought within the range 

of technical possibilities.” 

The path of scientific discovery from Einstein’s formulation, in 1905, 

for the conversion of mass into energy to the actual release by man 

of nuclear energy—a path in which the principles of quantum me¬ 

chanics had to be developed and the basic structure of matter had 

to be unfolded—took several decades to travel. As late as the early 

nineteen-thirties, many of the best-qualified scientists had no notion 

that the nucleus of the atom could be fissioned. But in 1938 two 

Austrian physicists, Lise Meitner and Otto Frisch, correctly inter¬ 

preting the results of some earlier experiments, announced that if 

uranium atoms were bombarded with neutrons they would split— 

or fission—into nearly equal parts, forming new elements and re¬ 

leasing some of their mass as energy, the amount being calculable 

by Einstein’s renowned equation. The next step in obtaining usable 

energy from matter would be to bring about a chain reaction of 

fissioning uranium atoms, and this was undertaken in 1939 by the 

United States government, first under the auspices of an Advisory 

Committee on Uranium and later by the secret, multi-billion-dollar 

program known as the Manhattan Project, whose aim was to build 

an atomic bomb for use by the Allies in the Second World War. 

When a uranium nucleus is split, it releases several neutrons at 

high velocity. In a chain reaction, the neutrons released split other 

nuclei, which, in turn, release other neutrons, and these neutrons 

split still further nuclei, and so on—in a series that ends only when 

the available material is used up or dispersed. In some substances, 

such as uranium-235 or plutonium-239, a spontaneous chain reac¬ 

tion will start when enough of the material—a quantity known as a 

critical mass—is assembled in one place. But a chain reaction does 

not necessarily make a bomb. For an explosion to occur, the reac¬ 

tion has to go on long enough for explosive energies to build up 

before the immensely rapid expansion of the fissionable material 

brought about by the energy released in the chain reaction termi¬ 

nates the reaction. The required prolongation can be produced by 
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sudden compression of the fissionable material to a very high den¬ 

sity. Then the neutrons, flying about among the more tightly packed 

atoms, will spawn a larger number of “generations” of fissioned 

nuclei before the chain reaction is halted by dispersion. Since the 

number of fissions increases exponentially with each new genera¬ 

tion, a huge amount of energy is created very rapidly in the late 

generations of the reaction. According to Glasstone, the release of 

energy equivalent to one hundred thousand tons of TNT would 

require the creation of fifty-eight generations before the reaction 

ended, and ninety-nine and nine-tenths per cent of the energy would 

be released in the last seven generations. Since each generation 

would require no more than a hundred-millionth of a second, this 

energy would be released in less than a tenth of a millionth of a 

second. (“Clearly,” Glasstone remarks, “most of the fission energy 

is released in an extremely short period.”) 

In a fission reaction, energy is released in an expenditure of 

mass. Each atom contains a balance of forces and energies. Within 

the nucleus, the “tremendous energy” latent in mass is kept out of 

general circulation by the binding action of the strong force, hold¬ 

ing the particles of the nucleus—its protons and neutrons—together. 

The strong force, however, is opposed by positive electrical charges 

that are carried by the protons in the nucleus and tend to drive the 

protons apart. The nuclei of the heaviest atoms, such as uranium 

and plutonium, are the least tightly bound together, because they 

contain the largest numbers of protons and so the electrical repul¬ 

sion is greatest in them. (In fact, the presence of the disintegrative 

pressure of the electrical force within nuclei, which increases with 

the number of protons, forms an upper limit to the size of nuclei; 

there is a point beyond which they cannot cohere for any length of 

time.) Because of the relative weakness of the binding force in the 

heaviest nuclei, they are the best for fissioning. When the nucleus of 

an atom of uranium-235 is struck by a neutron, the binding grip of 

the strong force is loosed, electrical repulsion takes over, the nucleus 

divides, and its fragments are driven apart with an energy of motion 

which, in obedience to Einstein’s equation, is equal to the amount 

of the mass lost times the speed of light squared. 
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Energy can also be released by fusion, which is the basis for 

the hydrogen bomb. To cause fusion, nuclei must be driven against 

one another with such velocity that the electrical repulsion between 

their respective protons is overcome and the strong force can act 

to bind them together into new nuclei. The best nuclei for fusion 

are the lightest—those of hydrogen and its isotopes and the ele¬ 

ments nearest them in mass, because, having the fewest protons, 

they have the smallest amount of electrical repulsion to overcome. 

Dr. Henry Kendall, who teaches physics at the Massachusetts Insti¬ 

tute of Technology and guides research in particle physics there, 

and who, as chairman of the Union of Concerned Scientists, has for 

many years devoted much of his time and attention to the nuclear 

question in all its aspects, recently described to me what happens in 

a fusion reaction. “Let a small rounded depression—or ‘well,’ to use 

the proper physical term—in a level board stand for a nucleus, and 

let a much smaller steel ball stand for a particle,” he said. “If you 

roll the ball along the board at the well, it will travel down one side 

of the well, up the other, and out again. On the other hand, if you 

start the ball rolling at a point partway down one side of the well, it 

will rise to an equal height on the other side, then return to its start¬ 

ing point, and, barring other influences, continue to oscillate like 

that forever. This is a good representation of the bound state of the 

particle in the nucleus. The problem of fusion is to introduce the 

steel ball into the well from the outside and have it remain there in 

the bound state instead of shooting out the other side. It can do this 

only by somehow giving up energy. In fusion, we give the name 

‘binding energy’ to the amount that must be given up for the out¬ 

side particle to become bound in the well. A good example of this 

loss of energy occurs in the fusion of deuterium and tritium, two iso¬ 

topes of hydrogen. The tritium nucleus contains one proton and two 

neutrons, and the deuterium nucleus contains one proton and 

one neutron, for a total of five particles. In the fusion of these iso¬ 

topes, four of the particles—two neutrons and two protons—hang 

together very tightly, and are able to swat out the remaining neutron 

with incredible violence, thus getting rid of the necessary amount 

of energy. And this is the energy that a fusion reaction releases. 
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Once the four other particles have done that, they can run around 

in their hole undisturbed. But in order for this or any fusion reac¬ 

tion to take place the nuclei have to be driven very close together. 

Only then can the strong force reach out its stubby but powerful 

arms in the giant handshake that fuses the nuclei together and un¬ 

leashes the explosive energy of the hydrogen bomb.” 

Fission and fusion can occur in a great many forms, but in all of 

them mass is lost, the grip of the strong force is tightened on the 

products of the reaction, and energy is released. A typical hydrogen 

bomb is a four-stage device. In the first stage, a conventional explo¬ 

sion is set off; in the second stage, the conventional explosion initi¬ 

ates a fission reaction, which is, in fact, an atomic bomb; in the third 

stage, the heat from the atomic bomb initiates a fusion reaction; and 

in the fourth stage neutrons from the fusion reaction initiate addi¬ 

tional fission, on a scale vastly greater than the first, in a surround¬ 

ing blanket of fissionable material. In my conversation with Dr. 

Kendall, he described the explosion of an average hydrogen bomb 

to me in somewhat more detail. “The trigger,” he said, “consists of 

a carefully fashioned, subcritical, spherical piece of plutonium, with 

a neutron-initiator device in its interior and a high-explosive jacket 

surrounding it. Things begin when detonators all over the sphere 

of the high-explosive jacket go off—as nearly simultaneously as the 

design permits. Now the high-explosive jacket explodes and sends a 

shock wave travelling inward iri a shrinking concentric sphere, and 

gaining in force and temperature as it proceeds. When its leading 

edge reaches the plutonium core, there is an abrupt jump in pres¬ 

sure, which squeezes the plutonium in on all sides with great preci¬ 

sion. The pressure makes the plutonium go from subcritical to 

supercritical. At this point, the neutron initiator fires, and the chain 

reaction begins. The trick is to compress the plutonium as much as 

possible as quickly as possible because then more generations of 

nuclei will be fissioned, and more energy will be released, before 

the explosion, in effect, blows itself out. When that happens, all the 

energy from the plutonium trigger will have been released, and par¬ 

ticles whose atomic identity has been lost will be boiling and surg¬ 

ing in an expanded sphere whose temperature exceeds stellar 

16 



A Republic of Insects and Grass 

levels. In all the universe, temperatures of equal heat are to be 

found only in such transient phenomena as exploding supernovae. 

Now^ the fusion—otherwise known as the thermonuclear reaction, 

because of the extreme heat needed to initiate it—can begin. The 

fusion fuels—lithium and isotopes of hydrogen—fly around with 

such velocity that they can simply coast right into one another, 

spitting out nuclear particles as they fuse. This is not a chain reac¬ 

tion, but again the explosion is stopped by the expansion caused by 

its own heat. By the time that happens, however, the last stage—the 

flssioning, by neutrons released both by the fission trigger and by 

the fusion reaction, of the surrounding blanket of material, which 

might be uranium-238—is under way. There is basically no limit to 

the size or yield of a thermonuclear weapon. The only limits on a 

bomb’s destructive effect are the earth’s capacity to absorb the 

blast.” 

Whereas most conventional bombs produce only one destruc¬ 

tive effect—the shock wave—nuclear weapons produce many de¬ 

structive effects. At the moment of the explosion, when the tempera¬ 

ture of the weapon material, instantly gasified, is at the superstellar 

level, the pressure is millions of times the normal atmospheric pres¬ 

sure. Immediately, radiation, consisting mainly of gamma rays, 

which are a very high-energy form of electromagnetic radiation, 

begins to stream outward into the environment. This is called the 

“initial nuclear radiation,” and is the first of the destructive effects 

of a nuclear explosion. In an air burst of a one-megaton bomb—a 

bomb with the explosive yield of a million tons of TNT, which is a 

medium-sized weapon in present-day nuclear arsenals—the initial 

nuclear radiation can kill unprotected human beings in an area of 

some six square miles. Virtually simultaneously with the initial 

nuclear radiation, in a second destructive effect of the explosion, an 

electromagnetic pulse is generated by the intense gamma radiation 

acting on the air. In a high-altitude detonation, the pulse can knock 

out electrical equipment over a wide area by inducing a powerful 

surge of voltage through various conductors, such as antennas, over¬ 

head power lines, pipes, and railroad tracks. The Defense Depart¬ 

ment’s Civil Preparedness Agency reported in 1977 that a single 
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multi-kiloton nuclear weapon detonated one hundred and twenty- 

five miles over Omaha, Nebraska, could generate an electromag¬ 

netic pulse strong enough to damage solid-state electrical circuits 

throughout the entire continental United States and in parts of 

Canada and Mexico, and thus threaten to bring the economies of 

these countries to a halt. When the fusion and fission reactions have 

blown themselves out, a fireball takes shape. As it expands, energy 

is absorbed in the form of X rays by the surrounding air, and then 

the air re-radiates a portion of that energy into the environment in 

the form of the thermal pulse—a wave of blinding light and intense 

heat—which is the third of the destructive effects of a nuclear explo¬ 

sion. (If the burst is low enough, the fireball touches the ground, 

vaporizing or incinerating almost everything within it.) The thermal 

pulse of a one-megaton bomb lasts for about ten seconds and can 

cause second-degree burns in exposed human beings at a distance 

of nine and a half miles, or in an area of more than two hundred and 

eighty square miles, and that of a twenty-megaton bomb (a large 

weapon by modern standards) lasts for about twenty seconds and 

can produce the same consequences at a distance of twenty-eight 

miles, or in an area of two thousand four hundred and sixty square 

miles. As the fireball expands, it also sends out a blast wave in all 

directions, and this is the fourth destructive effect of the explosion. 

The blast wave of an air-burst one-megaton bomb can flatten or 

severely damage all but the strongest buildings within a radius of 

four and a half miles, and that of a twenty-megaton bomb can do 

the same within a radius of twelve miles. As the fireball burns, it 

rises, condensing water from the surrounding atmosphere to form 

the characteristic mushroom cloud. If the bomb has been set off on 

the ground or close enough to it so that the fireball touches the sur¬ 

face, in a so-called ground burst, a crater will be formed, and tons 

of dust and debris will be fused with the intensely radioactive fis¬ 

sion products and sucked up into the mushroom cloud. This mixture 

will return to earth as radioactive fallout, most of it in the form of 

fine ash, in the fifth destructive effect of the explosion. Depending 

upon the composition of the surface, from forty to seventy per cent 

of this fallout-often called the “early” or “local” fallout-descends 
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to earth within about a day of the explosion, in the vicinity of the 

blast and downwind from it, exposing human beings to radiation 

disease, an illness that is fatal when exposure is intense. Air bursts 

may also produce local fallout, but in much smaller quantities. The 

lethal range of the local fallout depends on a number of circum¬ 

stances, including the weather, but under average conditions a one- 

megaton ground burst would, according to the report by the Office 

of Technology Assessment, lethally contaminate over a thousand 

square miles. (A lethal dose, by convention, is considered to be the 

amount of radiation that, if delivered over a short period of time, 

would kill half the able-bodied young adult population.) 

The initial nuclear radiation, the electromagnetic pulse, the 

thermal pulse, the blast wave, and the local fallout may be de¬ 

scribed as the local primary effects of nuclear weapons. Naturally, 

when many bombs are exploded the scope of these effects is in¬ 

creased accordingly. But in addition these primary effects produce 

innumerable secondary effects on societies and natural environ¬ 

ments, some of which may be even more harmful than the primary 

ones. To give just one example, nuclear weapons, by flattening and 

setting fire to huge, heavily built-up areas, generate mass fires, and 

in some cases these may kill more people than the original thermal 

pulses and blast waves. Moreover, there are—quite distinct from 

both the local primary effects of individual bombs and their second¬ 

ary effects—global primary effects, which do not become significant 

unless thousands of bombs are detonated all around the earth. And 

these global primary effects produce innumerable secondary effects 

of their own throughout the ecosystem of the earth as a whole. For 

a full-seale holocaust is more than the sum of its local parts; it is 

also a powerful direct blow to the ecosphere. In that sense, a holo¬ 

caust is to the earth what a single bomb is to a city. Three grave 

direct global effects have been discovered so far. The first is the 

“delayed,” or “worldwide,” fallout. In detonations greater than one 

hundred kilotons, part of the fallout does not fall to the ground in 

the vicinity of the explosion but rises high into the troposphere and 

into the stratosphere, circulates around the earth, and then, over 

months or years, descends, contaminating the whole surface of the 
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globe—although with doses of radiation far weaker than those deliv¬ 

ered by the local fallout. Nuclear-fission products comprise some 

three hundred radioactive isotopes, and though some of them 

decay to relatively harmless levels of radioactivity within a few 

hours, minutes, or even seconds, others persist to emit radiation for 

up to millions of years. The short-lived isotopes are the ones most 

responsible for the lethal effects of the local fallout, and the long- 

lived ones are responsible for the contamination of the earth by strat¬ 

ospheric fallout. The energy released by all fallout from a thermo¬ 

nuclear explosion is about five per cent of the total. By convention, 

this energy is not calculated in the stated yield of a weapon, yet in 

a ten-thousand-megaton attack the equivalent of five hundred mega¬ 

tons of explosive energy, or forty thousand times the yield of the 

Hiroshima bomb, would be released in the form of radioactivity. 

This release may be considered a protracted afterburst, which is 

dispersed into the land, air, and sea, and into the tissues, bones, 

roots, stems, and leaves of living things, and goes on detonating 

there almost indefinitely after the explosion. The second of the 

global effects that have been discovered so far is the lofting, from 

ground bursts, of millions of tons of dust into the stratosphere; this 

is likely to produce general cooling of the earth’s surface. The third 

of the global effects is a predicted partial destruction of the layer of 

ozone that surrounds the entire earth in the stratosphere. A nuclear 

fireball, by burning nitrogen in the air, produces large quantities 

of oxides of nitrogen. These are carried by the heat of the blast into 

the stratosphere, where, through a series of chemical reactions, they 

bring about a depletion of the ozone layer. Such a depletion may 

persist for years. The 1975 N.A.S. report has estimated that in a 

holocaust in which ten thousand megatons were detonated in the 

Northern Hemisphere the reduction of ozone in this hemisphere 

could be as high as seventy per cent and in the Southern Hemi¬ 

sphere as high as forty per cent, and that it could take as long as 

thirty years for the ozone level to return to normal. The ozone layer 

is crucial to life on earth, because it shields the surface of the earth 

from lethal levels of ultraviolet radiation, which is present in sun¬ 

light. Glasstone remarks simply, “If it were not for the absorption of 
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much of the solar ultraviolet radiation by the ozone, life as cur¬ 

rently known could not exist except possibly in the ocean.” Without 

the ozone shield, sunlight, the life-giver, would become a life- 

extinguisher. In judging the global effects of a holocaust, therefore, 

the primary question is not how many people would be irradiated, 

burned, or crushed to death by the immediate effects of the bombs 

but how well the ecosphere, regarded as a single living entity, on 

which all forms of life depend for their continued existence, would 

hold up. The issue is the habitability of the earth, and it is in this 

context, not in the context of the direct slaughter of hundreds of 

millions of people by the local effects, that the question of human 

survival arises. 

Usually, people wait for things to occur before trying to de¬ 

scribe them. (Futurology has never been a very respectable field of 

inquiry.) But since we cannot afford under any circumstances to 

let a holocaust occur, we are forced in this one case to become the 

historians of the future—to chronicle and commit to memory an 

event that we have never experienced and must never experience. 

This unique endeavor, in which foresight is asked to perform a task 

usually reserved for hindsight, raises a host of special difficulties. 

There is a categorical difference, often overlooked, between trying 

to describe an event that has already happened (whether it is 

Napoleon’s invasion of Russia or the pollution of the environment 

by acid rain) and trying to describe one that has yet to happen— 

and one, in addition, for which there is no precedent, or even near¬ 

precedent, in history. Lacking experience to guide our thoughts and 

impress itself on our feelings, we resort to speculation. But specu¬ 

lation, however brilliantly it may be carried out, is at best only a 

poor substitute for experience. Experience gives us facts, whereas 

in pure speculation we are thrown back on theory, which has never 

been a very reliable guide to future events. Moreover, experience 

engraves its lessons in our hearts through suffering and the other 

consequences that it has for our lives; but speculation leaves our 

lives untouched, and so gives us leeway to reject its conclusions, no 

matter how well argued they may be. (In the world of strategic 

theory, in particular, where strategists labor to simulate actual situ- 
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ations on the far side of the nuclear abyss, so that generals and 

statesmen can prepare to make their decisions in case the worst 

happens, there is sometimes an unfortunate tendency to mistake 

pure ratiocination for reality, and to pretend to a knowledge of the 

future that it is not given to human beings to have.) Our knowledge 

of the local primary effects of the bombs, which is based both on 

the physical principles that made their construction possible and 

on experience gathered from the bombings of Hiroshima and Naga¬ 

saki and from testing, is quite solid. And our knowledge of the ex¬ 

tent of the local primary effects of many weapons used together, 

which is obtained simply by using the multiplication table, is also 

solid: knowing that the thermal pulse of a twenty-megaton bomb 

can give people at least second-degree burns in an area of two thou¬ 

sand four hundred and sixty square miles, we can easily figure out 

that the pulses of a hundi’ed twenty-megaton bombs can give 

people at least second-degree burns in an area of two hundred and 

forty-six thousand square miles. Nevertheless, it may be that our 

knowledge even of the primary effects is still incomplete, for dur¬ 

ing our test program new ones kept being discovered. One example 

is the electromagnetic pulse, whose importance was not recognized 

until around i960, when, after more than a decade of tests, scien¬ 

tists realized that this effect accounted for unexpected electrical fail¬ 

ures that had been occurring all along in equipment around the test 

sites. And it is only in recent years that the Defense Department 

has been trying to take account strategically of this startling capac¬ 

ity of just one bomb to put the technical equipment of a whole con¬ 

tinent out of action. 

When we proceed from the local effects of single explosions to 

the effects of thousands of them on societies and environments, the 

picture clouds considerably, because then we go beyond both the 

certainties of physics and our slender base of experience, and specu¬ 

latively encounter the full complexity of human affairs and of the 

biosphere. Looked at in its entirety, a nuclear holocaust can be said 

to assail human life at three levels: the level of individual life, the 

level of human society, and the level of the natural environment- 

including the environment of the earth as a whole. At none of these 
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levels ean the destructiveness of nuclear weapons be measured in 

terms of firepower alone. At each level, life has both considerable 

recuperative powers, which might restore it even after devastating 

injury, and points of exceptional vulnerability, which leave it open 

to sudden, wholesale, and permanent collapse, even when compara¬ 

tively little violence has been applied. Just as a machine may break 

down if one small part is removed, and a person may die if a single 

artery or vein is blocked, a modern technological society may come 

to a standstill if its fuel supply is cut off, and an ecosystem may 

collapse if its ozone shield is depleted. Nuclear weapons thus do not 

only kill directly, with their tremendous violence, but also kill in¬ 

directly, by breaking down the man-made and the natural systems 

on which individual lives collectively depend. Human beings re¬ 

quire constant provision and care, supplied both by their societies 

and by the natural environment, and if these are suddenly removed 

people will die just as surely as if they had been struck by a bullet. 

Nuclear weapons are unique in that they attack the support systems 

of life at every level. And these systems, of course, are not isolated 

from each other but are parts of a single whole: ecological collapse, 

if it goes far enough, will bring about social collapse, and social 

collapse will bring about individual deaths. Furthermore, the de¬ 

structive consequences of a nuclear attack are immeasurably com¬ 

pounded by the likelihood that all or most of the bombs will be 

detonated within the space of a few hours, in a single huge concus¬ 

sion. Normally, a locality devastated by a catastrophe, whether 

natural or man-made, will sooner or later receive help from un¬ 

touched outside areas, as Hiroshima and Nagasaki did after they 

were bombed; but a nuclear holocaust would devastate the “out¬ 

side” areas as well, leaving the victims to fend for themselves in a 

shattered society and natural environment. And what is true for 

each city is also true for the earth as a whole: a devastated earth 

can hardly expect “outside” help. The earth is the largest of the 

support systems for life, and the impairment of the earth is the 

largest of the perils posed by nuclear weapons. 

The incredible complexity of all these effects, acting, interact¬ 

ing, and interacting again, precludes confident detailed representa- 
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tion of the events in a holocaust. We deal inevitably with approxi¬ 

mations, probabilities, even guesses. However, it is important to 

point out that our uncertainty pertains not to whether the effects 

will interact, multiplying their destructive power as they do so, but 

only to how. It follows that our almost built-in bias, determined by 

the limitations of the human mind in judging future events, is to 

underestimate the harm. To fear interactive consequences that we 

cannot predict, or even imagine, may not be impossible, but it is 

very diEBcult. Let us consider, for example, some of the possible 

ways in which a person in a targeted country might die. He might 

be incinerated by the fireball or the thermal pulse. He might be 

lethally irradiated by the initial nuclear radiation. He might be 

crushed to death or hurled to his death by the blast wave or its 

debris. He might be lethally irradiated by the local fallout. He 

might be burned to death in a firestorm. He might be injured by 

one or another of these effects and then die of his wounds before 

he was able to make his way out of the devastated zone in which 

he found himself. He might die of starvation, because the economy 

had collapsed and no food was being grown or delivered, or be¬ 

cause existing local crops had been killed by radiation, or because 

the local ecosystem had been ruined, or because the ecosphere of 

the earth as a whole was collapsing. He might die of cold, for lack 

of heat and clothing, or of exposure, for lack of shelter. He might be 

killed by people seeking food or shelter that he had obtained. He 

might die of an illness spread in an epidemic. He might be killed by 

exposure to the sun if he stayed outside too long following serious 

ozone depletion. Or he might be killed by any combination of these 

perils. But while there is almost no end to the ways to die in and 

after a holocaust, each person has only one life to lose: someone 

who has been killed by the thermal pulse can’t be killed again in 

an epidemic. Therefore, anyone who wishes to describe a holocaust 

is always at risk of depicting scenes of devastation that in reality 

would never take place, because the people in them would already 

have been killed off in some earlier scene of devastation. The task 

is made all the more confusing by the fact that causes of death and 

destruction do not exist side by side in the world but often encom- 
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pass one another, in widening rings. Thus, if it turned out that a 

holocaust rendered the earth uninhabitable by human beings, then 

all the more immediate forms of death would be nothing more than 

redundant preliminaries, leading up to the extinction of the whole 

species by a hostile environment. Or if a continental ecosystem was 

so thoroughly destroyed by a direct attack that it could no longer 

sustain a significant human population, the more immediate causes 

of death would again decline in importance. In much the same way, 

if an airplane is hit by gunfire, and thereby caused to crash, doom¬ 

ing all the passengers, it makes little difference whether the shots 

also killed a few of the passengers in advance of the crash. On the 

other hand, if the larger consequences, which are less predictable 

than the local ones, failed to occur, then the local ones would have 

their full importance again. 

Faced with uncertainties of this kind, some analysts of nuclear 

destruction have resorted to fiction, assigning to the imagination 

the work that investigation is unable to do. But then the results are 

just what one would expect: fiction. An approach more appropriate 

to our intellectual circumstances would be to acknowledge a high 

degree of uncertainty as an intrinsic and extremely important part 

of dealing with a possible holocaust. A nuclear holocaust is an 

event that is obscure because it is future, and uncertainty, while it 

has to be recognized in all calculations of future events, has a spe¬ 

cial place in calculations of a nuclear holocaust, because a holocaust 

is something that we aspire to keep in the future forever, and never 

to permit into the present. You might say that uncertainty, like the 

thermal pulses or the blast waves, is one of the features of a holo¬ 

caust. Our procedure, then, should be not to insist on a precision 

that is beyond our grasp but to inquire into the rough probabilities 

of various results insofar as we can judge them, and then to ask our¬ 

selves what our political responsibilities are in the light of these 

probabilities. This embrace of investigative modesty—this accep¬ 

tance of our limited ability to predict the consequences of a holo¬ 

caust—would itself be a token of our reluctance to extinguish our¬ 

selves. 

There are two further aspects of a holocaust which, though 
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they do not further obscure the factual picture, nevertheless vex our 

understanding of this event. The first is that although in imagina¬ 

tion we can try to survey the whole prospective scene of destruc¬ 

tion, inquiring into how many would live and how many would die 

and how far the collapse of the environment would go under at¬ 

tacks of different sizes, and piling up statistics on how many square 

miles would be lethally contaminated, or what percentage of the 

population would receive first-, second-, or third-degree bums, or 

be trapped in the rubble of its burning houses, or be irradiated to 

death, no one actually experiencing a holocaust would have any such 

overview. The news of other parts necessary to put together that 

picture would be one of the things that were immediately lost, and 

each surviving person, his vision drastically foreshortened by the 

collapse of his world, and his impressions clouded by his pain, 

shock, bewilderment, and grief, would see only as far as whatever 

scene of chaos and agony happened to lie at hand. For it would 

not be only such abstractions as “industry” and “society” and “the 

environment” that would be destroyed in a nuclear holocaust; it 

would also be, over and over again, the small collections of cherished 

things, known landscapes, and beloved people that made up the 

immediate contents of individual lives. 

The other obstacle to our understanding is that when we strain to 

picture what the scene would be like after a holocaust we tend to 

forget that for most people, and perhaps for all, it wouldn’t be like 

anything, because they would be dead. To depict the scene as it 

would appear to the living is to that extent a falsification, and the 

greater the number killed, the greater the falsification. The right 

vantage point from which to view a holocaust is that of a corpse, 

but from that vantage point, of course, there is nothing to report. 

The specific train of events that might lead up to an attack is, obvi¬ 

ously, among the unpredictables, but a few general possibilities can 

be outlined. One would be a wholly accidental attack, triggered by 

human error or mechanical failure. On three occasions in the last 

couple of years, American nuclear forces were placed on the early 
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stages of alert: twice because of the malfunctioning of a computer 

chip in the North American Air Defense Command’s warning sys¬ 

tem, and once when a test tape depicting a missile attack was inad¬ 

vertently inserted in the system. The greatest danger in computer¬ 

generated misinformation and other mechanical errors may be that 

one error might start a chain reaction of escalating responses be¬ 

tween command centers, leading, eventually, to an attack. If in the 

midst of a crisis Country A was misled by its computers into think¬ 

ing that Country B was getting ready to attack, and went on alert. 

Country B might notice this and go on alert in response. Then 

Country A, observing the now indubitably real alert of Country B, 

might conclude that its computers had been right after all, and in¬ 

crease its alert. This move would then be noticed by Country B, 

which would, in turn, increase its alert, and so on, until either the 

mistake was straightened out or an attack was launched. A holo¬ 

caust might also be touched off by conventional or nuclear hostili¬ 

ties between smaller powers, which could draw in the superpowers. 

Another possibility would be a deliberate, unprovoked preemptive 

strike by one side against the other. Most observers regard an attack 

of this kind as exceedingly unlikely in either direction, but the 

logic of present nuclear strategy drives both sides to prepare to 

respond to one, for the central tenet of nuclear strategy is that each 

side will refrain from launching an all-out first strike against the 

other only if it knows that even after it has done so the other side 

will retain forces sufficient to launch an utterly devastating counter¬ 

blow. What is more likely, in the opinion of many, is a preemptive 

strike launched in the midst of an international crisis. Neither quite 

planned (in the sense of being a cold-blooded, premeditated strike, 

out of the blue) nor quite accidental (in the sense of being caused 

by technical failure), such an attack would be precipitated by a 

combination on one side or both sides of belligerency, reckless 

actions, miscalculation, and fear of a first strike by the other side. 

Each side’s possible fear of a first strike by the other side has be¬ 

come an element of increasing danger in recent years. Modern 

weapons, such as the Soviet SS-18 and SS-19 and the improved 

American Minuteman III missile and planned MX missile, have a 
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greatly increased ability to destroy enemy missiles in their silos, 

thus adding to the incentive on both sides to strike first. The peril is 

that in a crisis either side, fearful of losing the preemptive advan¬ 

tage, would go ahead and order a first strike. 

It was during an international crisis—the Cuban missile crisis, 

in 1962—that the world apparently came as close as it has yet come 

to a nuclear holocaust. On that occasion, and perhaps on that occa¬ 

sion alone, a dread of nuclear doom became palpable not only in 

the councils of power but among ordinary people around the world. 

At the height of the crisis, it is reported. President John Kennedy 

believed that the odds on the occurrence of a holocaust were be¬ 

tween one out of three and even. In the memoir “Thirteen Days,” 

Robert Kennedy, the President’s brother, who was Attorney Gen¬ 

eral at the time, and who advised the President in the crisis, offered 

a recollection of the moments of greatest peril. President Kennedy 

had ordered a blockade of all shipping to Cuba, where, American 

intelligence had found, the Soviet Union was emplacing missiles 

capable of carrying nuclear warheads. Missile crews in the United 

States had been placed on maximum alert. Now, at a few minutes 

after ten o’clock on the morning of October 24th, two Russian ships, 

accompanied by a Russian submarine, had approached to within a 

few miles of the blockade. Robert Kennedy wrote in his memoir: 

I think these few minutes were the time of gravest 

concern for the President. Was the world on the brink of 

a holocaust? Was it our error? A mistake? Was there some¬ 

thing further that should have been done? Or not done? 

His hand went up to his face and covered his mouth. He 

opened and closed his fist. His face seemed drawn, his 

eyes pained, almost gray. We stared at each other across 

the table. For a few fleeting seconds, it was almost as 

though no one else was there and he was no longer the 

President. 

Inexplicably, I thought of when he was ill and almost 

died; when he lost his child; when we learned that our old¬ 

est brother had been killed; of personal times of strain and 
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hurt. ... We had come to the time of final decision. . . . 

I felt we were on the edge of a precipice with no way off. 

This time, the moment was now—not next week—not to¬ 

morrow, “so we can have another meeting and decide”; 

not in eight hours, “so we can send another message to 

Khrushchev and perhaps he will finally understand.” No, 

none of that was possible. One thousand miles away in the 

vast expanse of the Atlantic Ocean the final decisions were 

going to be made in the next few minutes. President Ken¬ 

nedy had initiated the course of events, but he no longer 

had control over them. 

Any number of future crises that would lead to an attack can be 

pictured, but I would like to mention one possible category that 

seems particularly dangerous. In the theory of nuclear deterrence, 

each side would ideally deter attacks at every level of violence 

with a deterrent force at the same level. Thus, conventional attacks 

would be deterred with conventional forces, tactical attacks would 

be deterred with tactical forces, and strategic attacks would be 

deterred with strategic forces. The theoretical advantage of match¬ 

ing forces in this fashion would be that the opening moves in hypo¬ 

thetical hostilities would not automatically lead to escalation—for 

example, by leading the side weaker in conventional forces to re¬ 

spond to a conventional attack with nuclear weapons. However, 

the facts of geography make such ideal deterrent symmetry imprac¬ 

ticable. The Soviet Union’s proximity both to Western Europe and 

to the Middle East gives it a heavy conventional preponderance in 

those parts of the world. Therefore, throughout the postwar period 

it has been American policy to deter a Soviet conventional attack 

in Europe with tactical nuclear arms. And in January of 1980 Presi¬ 

dent Carter, in effect, extended the policy to include protection of 

the nations around the Persian Gulf. In his State of the Union 

address for 1980, Carter said, “An attempt by any outside force to 

gain control of the Persian Gulf region will be regarded as an assault 

on the vital interests of the United States of America. And such an 

assault will be repelled by any means necessary, including military 
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force.” Since the United States clearly lacked the conventional 

power to repel a Soviet attack in a region near the borders of the 

Soviet Union, “any means” could refer to nothing but nuclear arms. 

The threat was spelled out explicitly shortly after the speech, in a 

story in the New York Times—thought to be a leak from the Admin¬ 

istration—about a 1979 Defense Department “study,” which, accord¬ 

ing to the Times, said that American conventional forces could not 

stop a Soviet thrust into northern Iran, and that “to prevail in an 

Iranian scenario, we might have to threaten or make use of tactical 

nuclear weapons.” The words of this study put the world on notice 

that the use of nuclear arms not only was contemplated in past 

crises but will continue to be contemplated in future ones. 

It is possible to picture a nuclear attack of any shape or size. An 

attack might use all the weapons at the attacker’s disposal or any 

portion of them. It might be aimed at military targets, at industry, 

at the population, or at all or some combination of these. The attack 

might be mainly air-burst, and would increase the range of severe 

damage from the blast waves, or it might be mainly ground-burst, 

to destroy hard targets such as land-based nuclear missiles or 

command-and-control centers, or to deliver the largest possible 

amount of fallout, or it might combine air bursts and ground bursts 

in any proportion. It could be launched in the daytime or at night, 

in summer or in winter, with warning or without warning. The 

sequence of events once hostilities had begun also lies open. For 

example, it seems quite possible that the leaders of a nation that 

had just suffered a nuclear attack would be sparing in their re¬ 

sponse, tailoring it to political objectives rather than to the vengeful 

aim of wiping out the society whose leaders had launched the at¬ 

tack. On the other hand, they might retaliate with all the forces at 

their disposal, as they say they will do. Then again, the two sides 

might expend their forces gradually, in a series of ad-hoc “ex¬ 

changes,” launched in an atmosphere of misinformation and intel¬ 

lectual and moral disorientation. The state of mind of the decision- 

30 



A Republic of Insects and Grass 

makers might be one of calm rationality, of hatred, of shock, of 

hysteria, or even of outright insanity. They might follow coldly 

reasoned scenarios of destruction to the letter, and exterminate one 

another in that way. Or, for all we are able to know now, having at 

first hardened their “resolve” to follow the scenarios through to the 

end, they might suddenly reverse themselves, and proceed to the 

negotiating table after only incompletely destroying one another. 

Lacking any experience of what decisions human beings make 

under full-scale nuclear attack, we simply do not know what they 

would do. 

Not surprisingly, predictions of the course of an attack are 

subject to intellectual fashion (there being nothing in the way of 

experience to guide them). In the nineteen-sixties, for example, it 

was widely believed that the most important attack to deter was an 

all-out one, but in the last few years the idea that a “limited nuclear 

war” might be fought has come into vogue. (The concept of limited 

nuclear war also had an earlier vogue, in the late nineteen-fifties, 

when some strategists were seeking an alternative to Secretary of 

State John Foster Dulles’s strategy of “massive retaliation.”) The 

premise of the limited-war theory is that nuclear hostilities can be 

halted at some new equilibrium in the balance of forces, before all- 

out attacks have been launched. In particular, it has been argued 

recently by nuclear theorists that the Soviet Union is now able to 

launch a devastating first strike at American bombers and land- 

based missiles, leaving the United States in the unfavorable posi¬ 

tion of having to choose between using its less accurate submarine- 

based missiles to directly attack Soviet society—and thus risk a 

direct attack on its own society in return—and doing nothing. Rather 

than initiate the annihilation of both societies, it is argued, Ameri¬ 

can leaders might acquiesce in the Soviet first strike. But there is 

something dreamlike and fantastic in this concept of a wholly one¬ 

way nuclear strike, which, while leaving intact the power of the 

assaulted country to devastate the society of the aggressor, would 

somehow allow the aggressor to dictate terms. What seems to have 

been forgotten is that, unless one assumes that the adversary has 
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gone insane (in which case not even the most foolproof scenarios 

can save us), military actions are taken with some aim in mind— 

for example, the aim of conquering a particular territory. This imag¬ 

ined first strike would in itself achieve nothing, and the moment the 

Soviet Union might try to achieve some actual advantage—for exam¬ 

ple, by marching into the Middle East to seize its oil fields—two or 

three nuclear weapons from among the thousands remaining in 

American arsenals would suffice to put a quick end to the undertak¬ 

ing. Or if the United States retaliated with only ten bombs on Soviet 

cities, holding back the rest, the Soviet Union would suffer unprece¬ 

dented losses while gaining nothing. In other words, in this sce¬ 

nario—and, indeed, in any number of other scenarios for “limited 

nuclear war” which could be mentioned—strategic theory seems to 

have taken on a weird life of its own, in which the weapons are 

pictured as having their own quarrel to settle, irrespective of mere 

human purposes. In general, in the theoretically sophisticated but 

often humanly deficient world of nuclear strategic theory it is likely 

to be overlooked that the outbreak of nuclear hostilities in itself 

assumes the collapse of every usual restraint of reason and human¬ 

ity. Once the mass killing of a nuclear holocaust had begun, the 

scruples, and even the reckonings of self-interest, that normally 

keep the actions of nations within certain bounds would by defini¬ 

tion have been trampled down, and would probably offer little further 

protection for anybody. In the unimaginable mental and spiritual 

climate of the world at that point it is hard to imagine what force 

could be counted on to hold the world back from all-out destruction. 

However, it would be misleading to suggest that once one 

nuclear weapon had been used it would be inevitable for all of them 

to be used. Rather, the point is that once a catastrophe that we now 

find “unthinkable” actually commenced, people would act in ways 

that are unforeseeable by theorists—or, for that matter, by the fu¬ 

ture actors themselves. Predictions about the size and form of a 

nuclear holocaust are really predictions about human decisions, and 

these are notoriously incalculable in advance—especially when the 

decisions in question are going to be made in the midst of unimag- 
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inable mayhem. Secretary of Defense Robert McNamara probably 

said the last word on this subject when he remarked before the 

House Armed Services Committee in 1963, in regard to a possible 

defense of Europe, that once the first tactical nuclear weapon had 

been used the world would have been launched into “a vast un¬ 

known.” Therefore, in picturing a Soviet attack on the United States 

I shall not venture any predictions concerning the shape and size 

of the attack, since to do so, it seems to me, would be to pretend to 

a kind of knowledge that we are incapable of. Instead, I shall sim¬ 

ply choose two basic assumptions—using the word to mean not pre¬ 

dictions but postulates. The first assumption is that most of the 

Soviet strategic forces are used in the attack, and the second is that 

the attack is aimed at military facilities, industry, and the population 

centers of the United States. I have chosen these assumptions not 

because I “predict” an attack of this kind, which is the most damag¬ 

ing of the attacks that appear to have a likely chance of occurring, 

but because, in the absence of any basis for confident prediction, 

and, in particular, of any reliable assurance that an attack would 

remain “limited,” they are the only assumptions that represent the 

full measure of our peril. At the very least, they are not farfetched. 

The first assumption is supported by many statements by leaders 

on both sides. The Soviet government, which, of course, is one of 

the actors concerned, has frequently stated the view that nuclear 

hostilities cannot be limited, and Secretary of Defense Harold Brown 

also said, in 1977, that a nuclear conflict probably could not be 

limited. Concerning the second assumption, the significant point is 

that the fundamental logic of the strategy of both sides is, in Mc¬ 

Namara’s words, to hold not just the military forces of the other 

side hostage but also its “society as a whole.” Just how the strate¬ 

gists on both sides achieve this is unknown, but it seems unwar¬ 

ranted to suppose that there will be much relief for either popula¬ 

tion in the merciful sentiments of targeters. 

A further set of assumptions that influence one’s judgment of 

the consequences of a holocaust concerns the possibility of civil 

defense. These assumptions also depend in part on certain circum- 
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stances that are unknowable in advance, such as whether the attack 

occurs in the daytime or at night, but they also depend on circum¬ 

stances that are more or less built into the situation, and can there¬ 

fore be predicted. The two main components of a conceivable civil 

defense against nuclear attaek are evacuation and sheltering. In a 

protraeted crisis, a country might seek to protect its population by 

evacuating its cities and towns before any attack had actually been 

launched; but, for a variety of reasons, such a strategy seems im¬ 

practicable or useless. To begin with, an enemy that was bent on 

attacking one’s population might retarget its missiles against peo¬ 

ple in the places to which they had fled. Also, during the days of 

evacuation people would be more vulnerable to attack than they 

were even in their cities. (Probably the worst assumption regarding 

evacuation would be that the attack came while evaeuation was 

under way.) A further disadvantage of a policy of evacuation is that 

it would offer the foe a means of utterly disrupting the society by 

threats alone, since an evacuated society would be one that had 

stopped functioning for any other purpose. Shelters appear to be 

no more promising than evacuation. The Soviet missiles closest to 

the United States, which are stationed on submarines several hun¬ 

dred miles from our shores, can deliver their warheads on coastal 

targets about ten minutes after they are fired, and on inland targets 

a few minutes later. The intereontinental ballistic missiles, which 

are all launched from within the Soviet Union, would arrive fifteen 

or twenty minutes after that. The bombers would arrive in sev¬ 

eral hours. But, according to the Arms Control and Disarmament 

Agency, it requires fifteen minutes after missiles have been launched 

for the earliest warnings to be given to the population. Even assum¬ 

ing-very optimistically, I think—that it would take only another 

fifteen minutes or so for any significant number of people to become 

aware of the warnings and go to shelters, a surprise attack would 

indeed cateh the great majority of people by surprise. 

For most people, however, the lack of any opportunity to pro¬ 

ceed to shelters would be without importance in any case, since 

shelters, even if they existed, would be of no use. It is now com- 
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monly acknowledged that economically feasible shelters cannot 

provide protection against the blast, heat, intense radiation, and 

mass fires that would probably occur in densely populated regions 

of the country—that such shelters could save lives only in places 

that were subjected to nothing worse than modest amounts of fall¬ 

out. Furthermore, there is a very serious question whether many 

people would survive in the long run even if they did manage to 

save themselves in the short run by sealing themselves up in shel¬ 

ters for several weeks or months. Finally, it seems worth mention¬ 

ing that, whatever the potential value of shelters might be, most 

existing ones either are situated in places where they are useless (in 

large cities, for example) or lack some or all of the following neces¬ 

sary equipment for an effective shelter: adequate shielding from 

radiation; air filters that would screen out radioactive particles; food 

and water to last as long as several months; an independent heating 

system, in places where winters are severe; medical supplies for the 

injured, sick, and dying, who might be in the majority in the shel¬ 

ters; radiation counters to measure levels of radiation outdoors, so 

that people could know when it was safe to leave the shelter and 

could determine whether food and drink were contaminated; and a 

burial system wholly contained within the shelter, in which to bury 

those who died of their injuries or illness during the shelter period. 

Systems setting up evacuation procedures and shelters are 

often presented as humanitarian measures that would save lives in 

the event of a nuclear attack. In the last analysis, however, the civil- 

defense issue is a strategic, not a humanitarian, question. It is fun¬ 

damental to the nuclear strategy of both the Soviet Union and the 

United States that each preserve the capacity to devastate the popu¬ 

lation of the other after itself absorbing the largest first strike that is 

within the other’s capacity. Therefore, any serious attempt by either 

side to make its population safe from nuclear attack—assuming for 

the moment that this could be done—would be extremely likely to 

call forth a strategic countermove by the other side, probably tak¬ 

ing the form of increased armament. Since the extraordinary power 

of modern weapons makes such compensation quite easy, it is safe 

35 



THE FATE OF THE EARTH 

to assume that for the foreseeable future the population of each 

side is going to remain exactly as vulnerable as the other side wants 

it to be. 

The yardsticks by which one can measure the destruction that will 

be eaused by weapons of different sizes are provided by the bomb¬ 

ings of Hiroshima and Nagasaki and American nuclear tests in 

which the effects of hydrogen bombs with up to sixteen hundred 

times the explosive yield of the Hiroshima bomb were determined. 

The data gathered from these experiences make it a straightforward 

matter to work out the distances from the explosion at which differ¬ 

ent intensities of the various effects of a bomb are likely to occur. 

In the back of the Glasstone book, the reader will find a small dial 

computer that places all this information at his fingertips. Thus, if 

one would like to know how deep a crater a twenty-megaton ground 

burst will leave in wet soil one has only to set a pointer at twenty 

megatons and look in a small window showing crater size to find 

that the depth would be six hundred feet—a hole deep enough to 

bury a fair-sized skyscraper. Yet this small circular computer, on 

which the downfall of every city on earth is distilled into a few lines 

and figures, can, of course, tell us nothing of the human reality of 

nuclear destruction. Part of the horror of thinking about a holo¬ 

caust lies in the fact that it leads us to supplant the human world 

with a statistical world; we seek a human truth and come up with a 

handful of figures. The only source that gives us a glimpse of that 

human truth is the testimony of the survivors of the Hiroshima and 

Nagasaki bombings. Because the bombing of Hiroshima has been 

more thoroughly investigated than the bombing of Nagasaki, and 

therefore more information about it is available, I shall restrict 

myself to a brief description of that catastrophe. 

On August 6, 1945, at 8:16 a.m., a fission bomb with a yield of 

twelve and a half kilotons was detonated about nineteen hundred 

feet above the central section of Hiroshima. By present-day stand¬ 

ards, the bomb was a small one, and in today’s arsenals it would be 

classed among the merely tactical weapons. Nevertheless, it was 
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large enough to transform a city of some three hundred and forty 

thousand people into hell in the space of a few seconds. “It is no 

exaggeration,” the authors of “Hiroshima and Nagasaki” tell us, “to 

say that the whole city was ruined instantaneously.” In that instant, 

tens of thousands of people were burned, blasted, and crushed to 

death. Other tens of thousands suffered injuries of every descrip¬ 

tion or were doomed to die of radiation sickness. The center of the 

city was flattened, and every part of the city was damaged. The 

trunks of bamboo trees as far away as five miles from ground zero— 

the point on the ground directly under the center of the explosion— 

were charred. Almost half the trees within a mile and a quarter 

were knocked down. Windows nearly seventeen miles away were 

broken. Half an hour after the blast, fires set by the thermal pulse 

and by the collapse of the buildings began to coalesce into a fire¬ 

storm, which lasted for six hours. Starting about 9 a.m. and lasting 

until late afternoon, a “black rain” generated by the bomb (other¬ 

wise, the day was fair) fell on the western portions of the city, 

carrying radioactive fallout from the blast to the ground. For four 

hours at midday, a violent whirlwind, born of the strange meteoro¬ 

logical conditions produced by the explosion, further devastated 

the city. The number of people who were killed outright or who 

died of their injuries over the next three months is estimated to be a 

hundred and thirty thousand. Sixty-eight per cent of the buildings 

in the city were either completely destroyed or damaged beyond 

repair, and the center of the city was turned into a flat, rubble- 

strewn plain dotted with the ruins of a few of the sturdier buildings. 

In the minutes after the detonation, the day grew dark, as 

heavy clouds of dust and smoke filled the air. A whole city had 

fallen in a moment, and in and under its ruins were its people. 

Among those still living, most were injured, and of these most were 

burned or had in some way been battered or had suffered both kinds 

of injury. Those within a mile and a quarter of ground zero had 

also been subjected to intense nuclear radiation, often in lethal 

doses. When people revived enough from their unconsciousness or 

shock to see what was happening around them, they found that 

where a second before there had been a city getting ready to go 
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about its daily business on a peaceful, warm August morning, now 

there was a heap of debris and corpses and a stunned mass of 

injured humanity. But at first, as they awakened and tried to find 

their bearings in the gathering darkness, many felt cut off and alone. 

In a recent volume of recollections by survivors called “Unforget¬ 

table Fire,” in which the effects of the bombing are rendered in 

drawings as well as in words, Mrs. Haruko Ogasawara, a young 

girl on that August morning, recalls that she was at first knocked 

unconscious. She goes on to write: 

How many seconds or minutes had passed I could not 

tell, but, regaining consciousness, I found myself lying on 

the ground covered with pieces of wood. When I stood up 

in a frantic effort to look around, there was darkness. Ter¬ 

ribly frightened, I thought I was alone in a world of death, 

and groped for any light. My fear was so great I did not 

think anyone would truly understand. When I came to my 

senses, I found my clothes in shreds, and I was without my 

wooden sandals. 

Soon cries of pain and cries for help from the wounded filled 

the air. Survivors heard the voices of their families and their friends 

calling out in the gloom. Mrs. Ogasawara writes: 

Suddenly, I wondered what had happened to my 

mother and sister. My mother was then forty-five, and my 

sister five years old. When the darkness began to fade, I 

found that there was nothing around me. My house, the 

next door neighbor’s house, and the next had all vanished. 

I was standing amid the ruins of my house. No one was 

around. It was quiet, very quiet—an eerie moment. I dis¬ 

covered my mother in a water tank. She had fainted. Cry¬ 

ing out, “Mama, Mama,” I shook her to bring her back to 

her senses. After coming to, my mother began to shout 

madly for my sister: “Eiko! Eiko!” 

I wondered how much time had passed when there 

were cries of searchers. Children were calling their parents’ 

names, and parents were calling the names of their chil- 
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dren. We were ealling desperately for my sister and listen¬ 

ing for her voiee and looking to see her. Suddenly, Mother 

cried “Oh Eiko!” Four or five meters away, my sister’s head 

was sticking out and was calling my mother. . . . Mother 

and I worked desperately to remove the plaster and pil¬ 

lars and pulled her out with great eflFort. Her body had 

turned purple from the bruises, and her arm was so badly 

wounded that we could have placed two fingers in the 

wound. 

Others were less fortunate in their searches and rescue at¬ 

tempts. In “Unforgettable Fire,” a housewife describes a scene she 

saw: 

A mother, driven half-mad while looking for her child, 

was calling his name. At last she found him. His head 

looked like a boiled octopus. His eyes were half-closed, 

and his mouth was white, pursed, and swollen. 

Throughout the city, parents were discovering their wounded 

or dead children, and children were discovering their wounded or 

dead parents. Kikuno Segawa recalls seeing a little girl with her 

dead mother: 

A woman who looked like an expectant mother was 

dead. At her side, a girl of about three years of age brought 

some water in an empty can she had found. She was trying 

to let her mother drink from it. 

The sight of people in extremities of suffering was ubiquitous. 

Kinzo Nishida recalls: 

While taking my severely wounded wife out to the 

riverbank by the side of the hill of Nakahiro-machi, I was 

horrified, indeed, at the sight of a stark naked man stand¬ 

ing in the rain with his eyeball in his palm. He looked to 

be in great pain, but there was nothing that I could do for 

him. 

Many people were astonished by the sheer sudden absence of 

the known world. The writer Yoko Ota later wrote: 
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I just could not understand why our surroundings had 

changed so greatly in one instant. ... I thought it might 

have been something which had nothing to do with the 

war—the collapse of the earth, which it was said would 

take place at the end of the world, and which I had read 

about as a child. 

And a history professor who looked back at the city after the 

explosion remarked later, ‘1 saw that Hiroshima had disappeared.” 

As the fires sprang up in the ruins, many people, having found 

injured family members and friends, were now forced to abandon 

them to the flames or to lose their own lives in the firestorm. Those 

who left children, husbands, wives, friends, and strangers to burn 

often found these experiences the most awful of the entire ordeal. 

Mikio Inoue describes how one man, a professor, came to abandon 

his wife: 

It was when I crossed Miyuki Bridge that I saw Pro¬ 

fessor Takenaka, standing at the foot of the bridge. He was 

almost naked, wearing nothing but shorts, and he had a 

ball of rice in his right hand. Beyond the streetcar line, the 

northern area was covered by red fire burning against the 

sky. Far away from the line, Ote-machi was also a sea of 

fire. 

That day. Professor Takenaka had not gone to Hiro¬ 

shima University, and the A-bomb exploded when he was 

at home. He tried to rescue his wife, who was trapped 

under a roof beam, but all his efforts were in vain. The fire 

was threatening him also. His wife pleaded, “Run away, 

dear!” He was forced to desert his wife and escape from 

the fire. He was now at the foot of Miyuki Bridge. 

But I wonder how he came to hold that ball of rice in 

his hand. His naked figure, standing there before the flames 

with that ball of rice, looked to me as a symbol of the 

modest hopes of human beings. 
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In “Hiroshima,” John Hersey describes the flight of a group of 

German priests and their Japanese colleagues through a burning 

section of the city: 

The street was cluttered with parts of houses that had 

slid into it, and with fallen telephone poles and wires. From 

every second or third house came the voices of people bur¬ 

ied and abandoned, who invariably screamed, with formal 

politeness, “Tasukete kure! Help, if you please!” The 

priests recognized several ruins from which these cries 

came as the homes of friends, but because of the fire it was 

too late to help. 

And thus it happened that throughout Hiroshima all the ties 

of affection and respect that join human beings to one another were 

being pulled and rent by the spreading firestorm. Soon processions 

of the injured—processions of a kind that had never been seen be¬ 

fore in history—began to file away from the center of the city to¬ 

ward its outskirts. Most of the people suffered from burns, which 

had often blackened their skin or caused it to sag off them. A grocer 

who joined one of these processions has described them in an inter¬ 

view with Robert Jay Lifton which appears in his book “Death in 

Life”: 

They held their arms bent [forward] . . . and their 

skin—not only on their hands but on their faces and bodies, 

too—hung down. ... If there had been only one or two 

such people . . . perhaps I would not have had such a 

strong impression. But wherever I walked, I met these peo¬ 

ple. . . . Many of them died along the road. I can still pic¬ 

ture them in my mind—like walking ghosts. They didn’t 

look like people of this world. 

The grocer also recalls that because of people’s injuries “you 

couldn’t tell whether you were looking at them from in front or in 

back.” People found it impossible to recognize one another. A 

woman who at the time was a girl of thirteen, and suffered disfig¬ 

uring burns on her face, has recalled, “My face was so distorted and 
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changed that people couldn’t tell who I was. After a while I could 

call others’ nahies but they couldn’t I'ecognize me.” In addition to 

being injured, many people were vomiting—an early symptom of 

radiation sickness. For many, horrifying and unreal events occurred 

in a chaotic jumble. In “Unforgettable Fire,” Torako Hironaka 

enumerates some of the things that she remembers: 

1. Some burned work-clothes. 

2. People crying for help with their heads, shoulders, or the 

soles of their feet injured by fragments of broken window 

glass. Glass fragments were scattered everywhere. 

3. [A woman] crying, saying “Aigo! Aigo!” (a Korean expres¬ 

sion of sorrow). 

4. A burning pine tree. 

5. A naked woman. 

6. Naked girls crying, “Stupid America!” 

7. I was crouching in a puddle, for fear of being shot by a 

machine gun. My breasts were torn. 

8. Burned down electric power lines. 

9. A telephone pole had burned and fallen down. 

10. A field of watermelons. 

11. A dead horse. 

12. What with dead cats, pigs, and people, it was just a hell on 

earth. 

Physical collapse brought emotional and spiritual collapse with 

it. The survivors were, on the whole, listless and stupefied. After the 

escapes, and the failures to escape, from the firestorm, a silence fell 

over the city and its remaining population. People suffered and died 

without speaking or otherwise making a sound. The processions of 

the injured, too, were soundless. Dr. Michihiko Hachiya has written 

in his book “Hiroshima Diary”: 

Those who were able walked silently toward the sub¬ 

urbs in the distant hills, their spirits broken, their initiative 

gone. When asked whence they had come, they pointed to 

the city and said, “That way,” and when asked where they 

were going, pointed away from the city and said, “This 
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way.” They were so broken and confused that they moved 

and behaved like automatons. 

Their reactions had astonished outsiders, who re¬ 

ported with amazement the spectacle of long files of peo¬ 

ple, holding stolidly to a narrow, rough path when close by 

was a smooth, easy road going in the same direction. The 

outsiders could not grasp the fact that they were witness¬ 

ing the exodus of a people who walked in the realm of 

dreams. 

Those who were still capable of action often acted in an absurd 

or an insane way. Some of them energetically pursued tasks that 

had made sense in the intact Hiroshima of a few minutes before but 

were now utterly inappropriate. Hersey relates that the German 

priests were bent on bringing to safety a suitcase, containing dioce¬ 

san accounts and a sum of money, that they had rescued from the 

fire and were carrying around with them through the burning city. 

And Dr. Lifton describes a young soldier’s punctilious efforts to 

find and preserve the ashes of a burned military code book while 

people around him were screaming for help. Other people simply 

lost their minds. For example, when the German priests were escap¬ 

ing from the firestorm, one of them. Father Wilhelm Kleinsorge, 

carried on his back a Mr. Fukai, who kept saying that he wanted to 

remain where he was. When Father Kleinsorge finally put Mr. 

Fukai down, he started running. Hersey writes: 

Father Kleinsorge shouted to a dozen soldiers, who 

were standing by the bridge, to stop him. As Father Klein¬ 

sorge started back to get Mr. Fukai, Father LaSalle called 

out, “Hurry! Don’t waste time!” So Father Kleinsorge just 

requested the soldiers to take care of Mr. Fukai. They said 

they would, but the little, broken man got away from them, 

and the last the priests could see of him, he was running 

back toward the fire. 

In the weeks after the bombing, many survivors began to 

notice the appearance of petechiae—small spots caused by hemor¬ 

rhages—on their skin. These usually signalled the onset of the criti- 
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cal stage of radiation sickness. In the first stage, the victims char¬ 

acteristically vomited repeatedly, ran a fever, and developed an 

abnormal thirst. (The cry “Water! Water!” was one of the few 

sounds often heard in Hiroshima on the day of the bombing.) Then, 

after a few hours or days, there was a deceptively hopeful period of 

remission of symptoms, called the latency period, which lasted from 

about a week to about four weeks. Radiation attacks the reproduc¬ 

tive function of cells, and those that reproduce most frequently are 

therefore the most vulnerable. Among these are the bone-marrow 

cells, which are responsible for the production of blood cells. Dur¬ 

ing the latency period, the count of white blood cells, which are 

instrumental in fighting infections, and the count of platelets, which 

are instrumental in clotting, drop precipitously, so the body is 

poorly defended against infection and is liable to hemorrhaging. In 

the third, and final, stage, which may last for several weeks, the 

victim’s hair may fall out and he may suffer from diarrhea and may 

bleed from the intestines, the mouth, or other parts of the body, and 

in the end he will either recover or die. Because the fireball of the 

Hiroshima bomb did not touch the ground, very little ground mate¬ 

rial was mixed with the fission products of the bomb, and therefore 

very little local fallout was generated. (What fallout there was 

descended in the black rain.) Therefore, the fatalities from radia¬ 

tion sickness were probably all caused by the initial nuclear radia¬ 

tion, and since this affected only people within a radius of a mile 

and a quarter of ground zero, most of the people who received lethal 

doses were killed more quickly by the thermal pulse and the blast 

wave. Thus, Hiroshima did not experience the mass radiation sick¬ 

ness that can be expected if a weapon is ground-burst. Since the 

Nagasaki bomb was also burst in the air, the effect of widespread 

lethal fallout on large areas, causing the death by radiation sickness 

of whole populations in the hours, days, and weeks after the blast, is 

a form of nuclear horror that the world has not experienced. 

In the months and years following the bombing of Hiroshima, 

after radiation sickness had run its course and most of the injured 

had either died of their wounds or recovered from them, the inhabi¬ 

tants of the city began to learn that the exposure to radiation they 
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had experienced would bring about a wide variety of illnesses, many 

of them lethal, throughout the lifetimes of those who had been 

exposed. An early sign that the harm from radiation was not re¬ 

stricted to radiation sickness came in the months immediately fol¬ 

lowing the bombing, when people found that their reproductive 

organs had been temporarily harmed, with men experiencing steril¬ 

ity and women experiencing abnormalities in their menstrual cycles. 

Then, over the years, other illnesses, including cataracts of the eye 

and leukemia and other forms of cancer, began to appear in larger 

than normally expected numbers among the exposed population. In 

all these illnesses, correlations have been found between nearness 

to the explosion and incidence of the disease. Also, fetuses exposed 

to the bomb’s radiation in utero exhibited abnormalities and devel¬ 

opmental retardation. Those exposed within the mile-and-a-quarter 

radius were seven times as likely as unexposed fetuses to die in 

utero, and were also seven times as likely to die at birth or in in¬ 

fancy. Surviving children who were exposed in utero tended to be 

shorter and lighter than other children, and were more often men¬ 

tally retarded. One of the most serious abnormalities caused by 

exposure to the bomb’s radiation was microcephaly—abnormal 

smallness of the head, which is often accompanied by mental retar¬ 

dation. In one study, thirty-three cases of microcephaly were found 

among a hundred and sixty-nine children exposed in utero. 

What happened at Hiroshima was less than a millionth part of a 

holocaust at present levels of world nuclear armament. The more 

than millionfold difference amounts to more than a difference in 

magnitude; it is also a difference in kind. The authors of “Hiroshima 

and Nagasaki” observe that “an atomic bomb’s massive destruction 

and indiscriminate slaughter involves the sweeping breakdown of 

all order and existence—in a word, the collapse of society itself,” 

and that therefore “the essence of atomic destruction lies in the 

totality of its impact on man and society.” This is true also of a 

holocaust, of course, except that the totalities in question are now 

not single cities but nations, ecosystems, and the earth’s ecosphere. 
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Yet with the exception of fallout, which was relatively light at 

Hiroshima and Nagasaki (because both the bombs were air-burst), 

the immediate devastation caused by today’s bombs would be of a 

sort similar to the devastation in those cities. The immediate effects 

of a twenty-megaton bomb are not different in kind from those of a 

twelve-and-a-half-kiloton bomb; they are only more extensive. (The 

proportions of the effects do change greatly with yield, however. In 

small bombs, the effects of the initial nuclear radiation are impor¬ 

tant, because it strikes areas in which people might otherwise have 

remained alive, but in larger bombs—ones in the megaton range— 

the consequences of the initial nuclear radiation, whose range does 

not increase very much with yield, are negligible, because it strikes 

areas in which everyone will have already been burned or blasted 

to death.) In bursts of both weapons, for instance, there is a radius 

within which the thermal pulse can ignite newspapers; for the 

twelve-and-a-half-kiloton weapon, it is a little over two miles; for 

the twenty-megaton weapon, it is twenty-five miles. (Since there is 

no inherent limit on the size of a nuclear weapon, these figures can 

be increased indefinitely, subject only to the limitations imposed by 

the technical capacities of the bomb builder—and of the earth’s 

capacity to absorb the blast. The Soviet Union, which has shown a 

liking for sheer size m so many of its undertakings, once detonated a 

sixty-megaton bomb.) Therefore, while the total effect of a holo¬ 

caust is qualitatively different from the total effect of a single bomb, 

the experience of individual people in a holocaust would be, in the 

short term (and again excepting the presence of lethal fallout wher¬ 

ever the bombs were ground-burst), very much like the experience 

of individual people in Hiroshima. The Hiroshima people’s experi¬ 

ence, accordingly, is of much more than historical interest. It is a 

picture of what our whole world is always poised to become—a 

backdrop of scarcely imaginable horror lying just behind the sur¬ 

face of our normal life, and capable of breaking through into that 

normal life at any second. Whether we choose to think about it or 

not, it is an omnipresent, inescapable truth about our lives today 

that at every single moment each one of us may suddenly become 

the deranged mother looking for her burned child; the professor 
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with the ball of rice in his hand whose wife has just told him “Run 

away, dear!” and died in the fires; Mr. Fukai running back into the 

firestorm; the naked man standing on the blasted plain that was his 

city, holding his eyeball in his hand; or, more likely, one of millions 

of corpses. For whatever our “modest hopes” as human beings may 

be, every one of them can be nullified by a nuclear holocaust. 

One way to begin to grasp the destructive power of present- 

day nuclear weapons is to describe the consequences of the detona¬ 

tion of a one-megaton bomb, which possesses eighty times the 

explosive power of the Hiroshima bomb, on a large city, such as 

New York. Burst some eighty-five hundred feet above the Empire 

State Building, a one-megaton bomb would gut or flatten almost 

every building between Battery Park and 125th Street, or within a 

radius of four and four-tenths miles, or in an area of sixty-one 

square miles, and would heavily damage buildings between the 

northern tip of Staten Island and the George Washington Bridge, or 

within a radius of about eight miles, or in an area of about two 

hundred square miles. A conventional explosive delivers a swift 

shock, like a slap, to whatever it hits, but the blast wave of a sizable 

nuclear weapon endures for several seconds and “can surround and 

destroy whole buildings” (Glasstone). People, of course, would be 

picked up and hurled away from the blast along with the rest of the 

debris. Within the sixty-one square miles, the walls, roofs, and 

floors of any buildings that had not been flattened would be col¬ 

lapsed, and the people and furniture inside would be swept down 

onto the street. (Technically, this zone would be hit by various 

overpressures of at least five pounds per square inch. Overpressure 

is defined as the pressure in excess of normal atmospheric pressure.) 

As far away as ten miles from ground zero, pieces of glass and 

other sharp objects would be hurled about by the blast wave at 

lethal velocities. In Hiroshima!, where buildings were low and, out¬ 

side the center of the city, were often constructed of light materials, 

injuries from falling buildings were often minor. But in New York, 

where the buildings are tall and are constructed of heavy materials, 

the physical collapse of the city would certainly kill millions of 

people. The streets of New York are narrow ravines running be- 
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tween the high walls of the city’s buildings. In a nuclear attack, the 

walls would fall and the ravines would fill up. The people in the 

buildings would fall to the street with the debris of the buildings, 

and the people in the street would be crushed by this avalanche of 

people and buildings. At a distance of two miles or so from ground 

zero, winds would reach four hundred miles an hour, and another 

two miles away they would reach a hundred and eighty miles an 

hour. Meanwhile, the fireball would be growing, until it was more 

than a mile wide, and rocketing upward, to a height of over six 

miles. For ten seconds, it would broil the city below. Anyone caught 

in the open within nine miles of ground zero would receive third- 

degree burns and would probably be killed; closer to the explosion, 

people would be charred and killed instantly. From Greenwich 

Village up to Central Park, the heat would be great enough to melt 

metal and glass. Readily inflammable materials, such as newspapers 

and dry leaves, would ignite in all five boroughs (though in only a 

small part of Staten Island) and west to the Passaic River, in New 

Jersey, within a radius of about nine and a half miles from ground 

zero, thereby creating an area of more than two hundred and eighty 

square miles in which mass fires were likely to break out. 

If it were possible (as it would not be) for someone to stand at 

Fifth Avenue and Seventy-second Street (about two miles from 

ground zero) without being instantly killed, he would see the fol¬ 

lowing sequence of events. A dazzling white light from the fireball 

would illumine the scene, continuing for perhaps thirty seconds. 

Simultaneously, searing heat would ignite everything flammable 

and start to melt windows, cars, buses, lampposts, and everything 

else made of metal or glass. People in the street would immediately 

catch fire, and would shortly be reduced to heavily charred corpses. 

About five seconds after the light appeared, the blast wave would 

strike, laden with the debris of a now nonexistent midtown. Some 

buildings might be crushed, as though a giant fist had squeezed 

them on all sides, and others might be picked up off their founda¬ 

tions and whirled uptown with the other debris. On the far side of 

Central Park, the West Side skyline would fall from south to north. 

The four-hundred-mile-an-hour wind would blow from south to 
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north, die down after a few seconds, and then blow in the reverse 

direction with diminished intensity. While these things were hap¬ 

pening, the fireball would be burning in the sky for the ten seconds 

of the thermal pulse. Soon huge, thick clouds of dust and smoke 

would envelop the scene, and as the mushroom cloud rushed over¬ 

head (it would have a diameter of about twelve miles) the light 

from the sun would be blotted out, and day would turn to night. 

Within minutes, fires, ignited both by the thermal pulse and by 

broken gas mains, tanks of gas and oil, and the like, would begin to 

spread in the darkness, and a strong, steady wind would begin to 

blow in the direction of the blast. As at Hiroshima, a whirlwind 

might be produced, which would sweep through the ruins, and 

radioactive rain, generated under the meteorological conditions 

created by the blast, might fall. Before long, the individual fires 

would coalesce into a mass fire, which, depending largely on the 

winds, would become either a conflagration or a firestorm. In a 

conflagration, prevailing winds spread a wall of fire as far as there 

is any combustible material to sustain it; in a firestorm, a vertical 

updraft caused by the fire itself sucks the surrounding air in toward 

a central point, and the fires therefore converge in a single fire of 

extreme heat. A mass fire of either kind renders shelters useless by 

burning up all the oxygen in the air and creating toxic gases, so that 

anyone inside the shelters is asphyxiated, and also by heating the 

ground to such high temperatures that the shelters turn, in effect, 

into ovens, cremating the people inside them. In Dresden, several 

days after the firestorm raised there by Allied conventional bomb¬ 

ing, the interiors of some bomb shelters were still so hot that when 

they were opened the inrushing air caused the contents to burst into 

flame. Only those who had fled their shelters when the bombing 

started had any chance of surviving. (It is difficult to predict in a 

particular situation which form the fires will take. In actual experi¬ 

ence, Hiroshima suffered a firestorm and Nagasaki suffered a con¬ 

flagration. ) 

In this vast theatre of physical effects, all the scenes of agony 

and death that took place at Hiroshima would again take place, but 

now involving millions of people rather than hundreds of thousands. 
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Like the people of Hiroshima, the people of New York would be 

burned, battered, crushed, and irradiated in every conceivable way. 

The city and its people would be mingled in a smoldering heap. 

And then, as the fires started, the survivors (most of whom would 

be on the periphery of the explosion) would be driven to abandon 

to the flames those family members and other people who were 

unable to flee, or else to die with them. Before long, while the ruins 

burned, the processions of injured, mute people would begin their 

slow progress out of the outskirts of the devastated zone. However, 

this time a much smaller proportion of the population than at Hiro¬ 

shima would have a chance of escaping. In general, as the size of 

the area of devastation increases, the possibilities for escape de¬ 

crease. When the devastated area is relatively small, as it was at 

Hiroshima, people who are not incapacitated will have a good 

chance of escaping to safety before the fires coalesce into a mass 

fire. But when the devastated area is great, as it would be after the 

detonation of a megaton bomb, and fires are springing up at a dis¬ 

tance of nine and a half miles from ground zero, and when what 

used to be the streets are piled high with burning rubble, and the 

day (if the attack occurs in the daytime) has grown impenetrably 

dark, there is little chance that anyone who is not on the very edge 

of the devastated area will be able to make his way to safety. In 

New York, most people would die wherever the blast found them, 

or not very far from there. 

If instead of being burst in the air the bomb were burst on or 

near the ground in the vicinity of the Empire State Building, the 

overpressure would be very much greater near the center of the 

blast area but the range hit by a minimum of five pounds per square 

inch of overpressure would be less. The range of the thermal pulse 

would be about the same as that of the air burst. The fireball would 

be almost two miles across, and would engulf midtown Manhattan 

from Greenwich Village nearly to Central Park. Very little is known 

about what would happen to a city that was inside a fireball, but 

one would expect a good deal of what was there to be first pulver¬ 

ized and then melted or vaporized. Any human beings in the area 

would be reduced to smoke and ashes; they would simply disap- 
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pear. A crater roughly three blocks in diameter and two hundred feet 

deep would open up. In addition, heavy radioactive fallout would 

be created as dust and debris from the city rose with the mushroom 

cloud and then fell back to the ground. Fallout would begin to 

drop almost immediately, contaminating the ground beneath the 

cloud with levels of radiation many times lethal doses, and quickly 

killing anyone who might have survived the blast wave and the 

thermal pulse and might now be attempting an escape; it is difficult 

to believe that there would be appreciable survival of the people of 

the city after a megaton ground burst. And for the next twenty- 

four hours or so more fallout would descend downwind from the 

blast, in a plume whose direction and length would depend on the 

speed and the direction of the wind that happened to be blowing 

at the time of the attack. If the wind was blowing at fifteen miles an 

hour, fallout of lethal intensity would descend in a plume about a 

hundred and fifty miles long and as much as fifteen miles wide. 

Fallout that was sublethal but could still cause serious illness would 

extend another hundred and fifty miles downwind. Exposure to 

radioactivity in human beings is measured in units called rems—an 

acronym for “roentgen equivalent in man.” The roentgen is a stand¬ 

ard measurement of gamma- and X-ray radiation, and the expres¬ 

sion “equivalent in man” indicates that an adjustment has been 

made to take into account the differences in the degree of biological 

damage that is caused by radiation of different types. Many of the 

kinds of harm done to human beings by radiation—for example, the 

incidence of cancer and of genetic damage—depend on the dose 

accumulated over many years; but radiation sickness, capable of 

causing death, results from an “acute” dose, received in a period of 

anything from a few seconds to several days. Because almost ninety 

per cent of the so-called “infinite-time dose” of radiation from fall¬ 

out—that is, the dose from a given quantity of fallout that one 

would receive if one lived for many thousands of years—is emitted 

in the first week, the one-week accumulated dose is often used as a 

convenient measure for calculating the immediate harm from fall¬ 

out. Doses in the thousands of rems, which could be expected 

throughout the city, would attack the central nervous system and 
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would bring about death within a few hours. Doses of around a 

thousand rems, which would be delivered some tens of miles down¬ 

wind from the blast, would kill within two weeks everyone who 

was exposed to them. Doses of around five hundred rems, which 

would be delivered as far as a hundred and fifty miles downwind 

(given a wind speed of fifteen miles per hour), would kill half of 

all exposed able-bodied young adults. At this level of exposure, 

radiation sickness proceeds in the three stages observed at Hiro¬ 

shima. The plume of lethal fallout could descend, depending on 

the direction of the wind, on other parts of New York State and 

parts of New Jersey, Pennsylvania, Delaware, Maryland, Connecti¬ 

cut, Massachusetts, Rhode Island, Vermont, and New Hampshire, 

killing additional millions of people. The circumstances in heavily 

contaminated areas, in which millions of people were all declining 

together, over a period of weeks, toward painful deaths, are ones 

that, like so many of the consequences of nuclear explosions, have 

never been experienced. 

A description of the effects of a one-megaton bomb on New 

York City gives some notion of the meaning in human terms of a 

megaton of nuclear explosive power, but a weapon that is more 

likely to be used against New York is the twenty-megaton bomb, 

which has one thousand six hundred times the yield of the Hiro¬ 

shima bomb. The Soviet Union is estimated to have at least a hun¬ 

dred and thirteen twenty-megaton bombs in its nuclear arsenal, 

carried by Bear intercontinental bombers. In addition, some of the 

Soviet SS-18 missiles are capable of carrying bombs of this size, 

although the actual yields are not known. Since the explosive power 

of the twenty-megaton bombs greatly exceeds the amount necessary 

to destroy most military targets, it is reasonable to suppose that 

they are meant for use against large cities. If a twenty-megaton 

bomb were air-burst over the Empire State Building at an altitude 

of thirty thousand feet, the zone gutted or flattened by the blast 

wave would have a radius of twelve miles and an area of more than 

four hundred and fifty square miles, reaching from the middle of 

Staten Island to the northern edge of the Bronx, the eastern edge of 

Queens, and well into New Jersey, and the zone of heavy damage 
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from the blast wave (the zone hit by a minimum of two pounds of 

overpressure per square inch) would have a radius of twenty-one 

and a half miles, or an area of one thousand four hundred and fifty 

square miles, reaching to the southernmost tip of Staten Island, 

north as far as southern Rockland County, east into Nassau County, 

and west to Morris County, New Jersey. The fireball would be 

about four and a half miles in diameter and would radiate the 

thermal pulse for some twenty seconds. People caught in the open 

twenty-three miles away from ground zero, in Long Island, New 

Jersey, and southern New York State, would be burned to death. 

People hundreds of miles away who looked at the burst would be 

temporarily blinded and would risk permanent eye injury. (After 

the test of a fifteen-megaton bomb on Bikini Atoll, in the South 

Pacific, in March of 1954, small animals were found to have suf¬ 

fered retinal burns at a distance of three hundred and forty-five 

miles.) The mushroom cloud would be seventy miles in diameter. 

New York City and its suburbs would be transformed into a lifeless, 

flat, scorched desert in a few seconds. 

If a twenty-megaton bomb were ground-burst on the Empire 

State Building, the range of severe blast damage would, as with the 

one-megaton ground blast, be reduced, but the fireball, which 

would be almost six miles in diameter, would cover Manhattan from 

Wall Street to northern Central Park and also parts of New Jersey, 

Brooklyn, and Queens, and everyone within it would be instantly 

killed, with most of them physically disappearing. Fallout would 

again be generated, this time covering thousands of square miles 

with lethal intensities of radiation. A fair portion of New York City 

and its incinerated population, now radioactive dust, would have 

risen into the mushroom cloud and would now be descending on 

the surrounding territory. On one of the few occasions when local 

fallout was generated by a test explosion in the multi-megaton 

range, the fifteen-megaton bomb tested on Bikini Atoll, which was 

exploded seven feet above the surface of a coral reef, “caused sub¬ 

stantial contamination over an area of more than seven thousand 

square miles,” according to Classtone. If, as seems likely, a twenty- 

megaton bomb ground-burst on New York would produce at least 
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a comparable amount of fallout, and if the wind carried the fallout 

onto populated areas, then this one bomb would probably doom 

upward of twenty million people, or almost ten per cent of the popu¬ 

lation of the United States. 

The “strategic” forces of the Soviet Union—those that can deliver 

nuclear warheads to the United States—are so far capable of carry¬ 

ing seven thousand warheads with an estimated maximum yield of 

more than seventeen thousand megatons of explosive power, and, 

barring unexpected developments in arms-control talks, the number 

of warheads is expected to rise in the coming years. The actual 

megatonnage of the Soviet strategic forces is not known, and, for a 

number of reasons, including the fact that smaller warheads can 

be delivered more accurately, it is very likely that the actual 

megatonnage is lower than the maximum possible; however, it 

is reasonable to suppose that the actual megatonnage is as much 

as two-thirds of the maximum, which would be about eleven 

and a half thousand megatons. If we assume that in a first 

strike the Soviets held back about a thousand megatons (itself 

an immense force), then the attack would amount to about ten 

thousand megatons, or the equivalent of eight hundred thousand 

Hiroshima bombs. American strategic forces comprise about nine 

thousand warheads with a yield of some three thousand five hun¬ 

dred megatons. The total yield of these American forces was made 

comparatively low for strategic reasons. American planners dis¬ 

covered that smaller warheads can be delivered more accurately 

than larger ones, and are therefore more useful for attacking stra¬ 

tegic forces on the other side. And, in fact, American missiles are 

substantially more accurate than Soviet ones. However, in the last 

year or so, in spite of this advantage in numbers of warheads and in 

accuracy, American leaders have come to believe that the Ameri¬ 

can forces are inadequate, and, again barring unexpected develop¬ 

ments in arms-control talks, both the yield of the American arsenal 

and the number of warheads in it are likely to rise dramatically. 

(Neither the United States nor the Soviet Union reveals the total 
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explosive yield of its own forces. The public is left to turn to pri¬ 

vate organizations, which, by making use of hundreds of pieces of 

information that have been released by the two governments, piece 

together an over-all picture. The figures I have used to estimate the 

maximum capacities of the two sides are taken for the most part 

from tables provided in the latest edition of “The Military Balance,” 

a standard yearly reference work on the strength of military forces 

around the world, which is published by a research institute in 

London called the International Institute for Strategic Studies.) 

The territory of the United States, including Alaska and Hawaii, is 

three million six hundred and fifteen thousand one hundred and 

twenty-two square miles. It contains approximately two hundred 

and twenty-five million people, of whom sixty per cent, or about a 

hundred and thirty-five million, live in various urban centers with 

a total area of only eighteen thousand square miles. I asked Dr. 

Kendall, who has done considerable research on the consequences 

of nuclear attacks, to sketch out in rough terms what the actual 

distribution of bombs might be in a ten-thousand-megaton Soviet 

attack in the early nineteen-eighties on all targets in the United 

States, military and civilian. 

“Without serious distortion,” he said, “we can begin by imagin¬ 

ing that we would be dealing with ten thousand weapons of one 

megaton each, although in fact the yields would, of course, vary 

considerably. Let us also make the assumption, based on common 

knowledge of weapons design, that on average the yield would be 

one-half fission and one-half fusion. This proportion is important, 

because it is the fission products—a virtual museum of about three 

hundred radioactive isotopes, decaying at different rates—that give 

off radioactivity in fallout. Fusion can add to the total in ground 

bursts by radioactivation of ground material by neutrons, but the 

quantity added is comparatively small. Targets can be divided into 

two categories—hard and soft. Hard targets, of which there are 

about a thousand in the United States, are mostly missile silos. The 

majority of them can be destroyed only by huge, blunt overpres¬ 

sures, ranging anywhere from many hundreds to a few thousand 

pounds per square inch, and we can expect that two weapons might 
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be devoted to each one to assure destruction. That would use up 

two thousand megatons. Because other strategic military targets— 

such as Strategic Air Command bases—are near centers of popula¬ 

tion, an attack on them as well, perhaps using another couple of 

hundred megatons, could cause a total of more than twenty million 

casualties, according to studies by the Arms Control and Disarma¬ 

ment Agency. If the nearly eight thousand weapons remaining were 

then devoted to the cities and towns of the United States in order 

of population, every community down to the level of fifteen hundred 

inhabitants would be hit with a megaton bomb—which is, of course, 

many, many times what would be necessary to annihilate a town 

that size. For obvious reasons, industry is highly correlated with 

population density, so an attack on the one necessarily hits the 

other, especially when an attack of this magnitude is considered. 

Ten thousand targets would include everything worth hitting in 

the country and much more; it would simply be the United States. 

The targeters would run out of targets and victims long before they 

ran out of bombs. If you imagine that the bombs were distributed 

according to population, then, allowing for the fact that the attack 

on the military installations would have already killed about twenty 

million people, you would have about forty megatons to devote to 

each remaining million people in the country. For the seven and a 

half million people in New York City, that would come to three 

hundred megatons. Bearing in mind what one megaton can do, 

you can see that this would be preposterous overkill. In practice, 

one might expect the New York metropolitan area to be hit with 

some dozens of one-megaton weapons.” 

In the first moments of a ten-thousand-megaton attack on the 

United States, I learned from Dr. Kendall and from other sources, 

flashes of white light would suddenly illumine large areas of the 

country as thousands of suns, each one brighter than the sun itself, 

blossomed over cities, suburbs, and towns. In those same moments, 

when the first wave of missiles arrived, the vast majority of the 

people in the regions first targeted would be irradiated, crushed, or 

burned to death. The thermal pulses could subject more than six 

hundred thousand square miles, or one-sixth of the total land mass 
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of the nation, to a minimum level of forty calories per centimetre 

squared—a level of heat that chars human beings. (At Hiroshima, 

charred remains in the rough shape of human beings were a com¬ 

mon sight.) Tens of millions of people would go up in smoke. As 

the attack proceeded, as much as three-quarters of the country could 

be subjected to incendiary levels of heat, and so, wherever there 

was inflammable material, could be set ablaze. In the ten seconds 

or so after each bomb hit, as blast waves swept outward from thou¬ 

sands of ground zeros, the physical plant of the United States would 

be swept away like leaves in a gust of wind. The six hundred thou¬ 

sand square miles already scorched by the forty or more calories of 

heat per centimetre squared would now be hit by blast waves of a 

minimum of five pounds per square inch, and virtually all the habi¬ 

tations, places of work, and other man-made things there—substan¬ 

tially the whole human construct in the United States—would be 

vaporized, blasted, or otherwise pulverized out of existence. Then, 

as clouds of dust rose from the earth, and mushroom clouds spread 

overhead, often linking to form vast canopies, day would turn to 

night. (These clouds could blanket as much as a third of the na¬ 

tion. ) Shortly, fires would spring up in the debris of the cities and 

in every forest dry enough to burn. These fires would simply burn 

down the United States. When one pictures a full-scale attack on 

the United States, or on any other country, therefore, the picture 

of a single city being flattened by a single bomb—an image firmly 

engraved in the public imagination, probably because of the bomb¬ 

ings of Hiroshima and Nagasaki—must give way to a picture of sub¬ 

stantial sections of the country being turned by a sort of nuclear 

carpet-bombing into immense infernal regions, literally tens of 

thousands of square miles in area, from which escape is impossible. 

In Hiroshima and Nagasaki, those who had not been killed or in¬ 

jured so severely that they could not move were able to flee to the 

undevastated world around them, where they found help, but in 

any city where three or four bombs had been used—not to mention 

fifty, or a hundred—flight from one blast would only be flight toward 

another, and no one could escape alive. Within these regions, each 

of three of the immediate effects of nuclear weapons—initial radia- 
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tion, thermal pulse, and blast wave—would alone be enough to kill 

most people: the initial nuclear radiation would subject tens of 

thousands of square miles to lethal doses; the blast waves, coming 

from all sides, would nowhere fall below the overpressure necessary 

to destroy almost all buildings; and the thermal pulses, also coming 

from all sides, would always be great enough to kill exposed people 

and, in addition, to set on fire everything that would burn. The ease 

with which virtually the whole population of the country could be 

trapped in these zones of universal death is suggested by the fact 

that the sixty per cent of the population that lives in an area of 

eighteen thousand square miles could be annihilated with only 

three hundred one-megaton bombs—the number necessary to cover 

the area with a minimum of five pounds per square inch of over¬ 

pressure and forty calories per centimetre squared of heat. That 

would leave nine thousand seven hundred megatons, or ninety- 

seven per cent of the megatonnage in the attacking force, available 

for other targets. (It is hard to imagine what a targeter would do 

with all his bombs in these circumstances. Above several thousand 

megatons, it would almost become a matter of trying to hunt down 

individual people with nuclear warheads.) 

The statistics on the initial nuclear radiation, the thermal 

pulses, and the blast waves in a nuclear holocaust can be presented 

in any number of ways, but all of them would be only variations on 

a simple theme—the annihilation of the United States and its people. 

Yet while the immediate nuclear effects are great enough in a ten- 

thousand-megaton attack to destroy the country many times over, 

they are not the most powerfully lethal of the local effects of nuclear 

weapons. The killing power of the local fallout is far greater. There¬ 

fore, if the Soviet Union was bent on producing the maximum over¬ 

kill—if, that is, its surviving leaders, whether out of calculation, 

rage, or madness, decided to eliminate the United States not merely 

as a political and social entity but as a biological one—they would 

burst their bombs on the ground rather than in the air. Although 

the scope of severe blast damage would then be reduced, the blast 

waves, fireballs, and thermal pulses would still be far more than 

enough to destroy the country, and, in addition, provided only that 
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the bombs were dispersed widely enough, lethal fallout would 

spread throughout the nation. The amount of radiation delivered by 

the fallout from a ground burst of a given size is still uncertain—not 

least because, as Glasstone notes, there has never been a “true land 

surface burst” of a bomb with a yield of over one kiloton. (The 

Bikini burst was in part over the ocean.) Many factors make for 

uncertainty. To mention just a few: the relative amounts of the 

fallout that rises into the stratosphere and the fallout that de¬ 

scends to the ground near the blast are dependent on, among 

other things, the yield of the weapon, and, in any case, can be 

only guessed at; the composition of the fallout will vary with 

the composition of the material on the ground that is sucked up into 

the mushroom cloud; prediction of the distribution of fallout by 

winds of various speeds at various altitudes depends on a choice of 

several “models”; and the calculation of the arrival time of the 

fallout—an important calculation, since fallout cannot harm living 

things until it lands near them—is subject to similar speculative 

doubts. However, calculations on the basis of figures for a one- 

megaton ground burst which are given in the Office of Technology 

Assessment’s report show that ten thousand megatons would yield 

one-week doses around the country averaging more than ten thou¬ 

sand rems. In actuality, of course, the bombs would almost cer¬ 

tainly not be evenly spaced around the country but, rather, would 

be concentrated in populated areas and in missile fields; and the 

likelihood is that in most places where people lived or worked the 

doses would be many times the average, commonly reaching sev¬ 

eral tens of thousands of rems for the first week, while in remote 

areas they would be less, or, conceivably, even nonexistent. (The 

United States contains large tracts of empty desert, and to target 

them would be virtually meaningless from any point of view.) 

These figures provide a context for judging the question of 

civil defense. With overwhelming immediate local effects striking 

the vast majority of the population, and with one-week doses of 

radiation then rising into the tens of thousands of rems, evacuation 

and shelters are a vain hope. Needless to say, in these circumstances 

evacuation before an attack would be an exercise in transporting 

59 



THE FATE OF THE EARTH 

people from one death to another. In some depictions of a holo¬ 

caust, various rescue operations are described, with unafflicted 

survivors bringing food, clothes, and medical care to the afflicted, 

and the afflicted making their way to thriving, untouched commu¬ 

nities, where churches, school auditoriums, and the like would have 

been set up for their care—as often happens after a bad snowstorm, 

say. Obviously, none of this could come about. In the first place, in 

a full-scale attack there would in all likelihood he no surviving 

communities, and, in the second place, everyone who failed to seal 

himself off from the outside environment for as long as several 

months would soon die of radiation sickness. Hence, in the months 

after a holocaust there would be no activity of any sort, as, in a 

reversal of the normal state of things, the dead would lie on the 

surface and the living, if there were any, would be buried under¬ 

ground. 

To this description of radiation levels around the country, an 

addition remains to be made. This is the fact that attacks on the 

seventy-six nuclear power plants in the United States would pro¬ 

duce fallout whose radiation had much greater longevity than that 

of the weapons alone. The physicist Dr. Kosta Tsipis, of M.I.T., and 

one of his students, Steven Fetter, recently published an article in 

Scientific American called “Catastrophic Releases of Radioactivity,” 

in which they calculate the damage from a one-megaton thermo¬ 

nuclear ground burst on a one-gigawatt nuclear power plant. In 

such a ground burst, the facility’s radioactive contents would be 

vaporized along with everything nearby, and the remains would be 

carried up into the mushroom cloud, from which they would de¬ 

scend to the earth with the rest of the fallout. But whereas the fis¬ 

sion products of the weapon were newly made, and contained many 

isotopes that would decay to insignificant levels very swiftly, the 

fission products in a reactor would be a collection of longer-lived 

isotopes (and this applies even more strongly to the spent fuel in 

the reactor’s holding pond), since the short-lived ones would, for 

the most part, have had enough time to reduce themselves to harm¬ 

less levels. The intense but comparatively short-lived radiation from 

the weapon would kill people in the first few weeks and months, but 
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the long-lived radiation that was produced both by the weapon and 

by the power plant could prevent anyone from living on a vast area 

of land for decades after it fell. For example, after a year an area of 

some seventeen hundred square miles downwind of a power plant 

on which a one-megaton bomb had been ground-burst (again as¬ 

suming a fifteen-mile-an-hour wind) would still be delivering more 

than fifty rems per year to anyone who tried to live there, and that 

is two hundred and fifty times the “safe” dose established by the 

E.P.A. The bomb by itself would produce this effect over an area of 

only twenty-six square miles. (In addition to offering an enemy a 

way of redoubling the effectiveness of his attacks in a full-scale holo¬ 

caust, reactors provide targets of unparalleled danger in possible 

terrorist nuclear attacks. In an earlier paper, Tsipis and Fetter 

observe that “the destruction of a reactor with a nuclear weapon, 

even of relatively small yield, such as a crude terrorist nuclear 

device, would represent a national catastrophe of lasting conse¬ 

quences.” It can be put down as one further alarming oddity of life 

in a nuclear world that in building nuclear power plants nations 

have opened themselves to catastrophic devastation and long-term 

contamination of their territories by enemies who manage to get 

hold of only a few nuclear weapons.) 

If, in a nuclear holocaust, anyone hid himself deep enough 

under the earth and stayed there long enough to survive, he would 

emerge into a dying natural environment. The vulnerability of the 

environment is the last word in the argument against the usefulness 

of shelters: there is no hole big enough to hide all of nature in. 

Radioactivity penetrates the environment in many ways. The two 

most important components of radiation from fallout are gamma 

rays, which are electromagnetic radiation of the highest intensity, 

and beta particles, which are electrons fired at high speed from 

decaying nuclei. Gamma rays subject organisms to penetrating 

whole-body doses, and are responsible for most of the ill effects of 

radiation from fallout. Beta particles, which are less penetrating 

than gamma rays, act at short range, doing harm when they collect 

on the skin, or on the surface of a leaf. They are harmful to plants 

on whose foliage the fallout descends—producing “beta burn”— 
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and to grazing animals, which can suffer burns as well as gastro¬ 

intestinal damage from eating the foliage. Two of the most harmful 

radioactive isotopes present in fallout are strontium-go (with a half- 

life of twenty-eight years) and cesium-137 (with a half-life of thirty 

years). They are taken up into the food chain through the roots of 

plants or through direct ingestion by animals, and contaminate the 

environment from within. Strontium-go happens to resemble cal¬ 

cium in its chemical composition, and therefore finds its way into 

the human diet through dairy products and is eventually deposited 

by the body in the bones, where it is thought to cause bone cancer. 

(Every person in the world now has in his bones a measurable 

deposit of strontium-go traceable to the fallout from atmospheric 

nuclear testing.) 

Over the years, agencies and departments of the government 

have sponsored numerous research projects in which a large variety 

of plants and animals were irradiated in order to ascertain the lethal 

or sterilizing dose for each. These findings permit the prediction of 

many gross ecological consequences of a nuclear attack. According 

to “Survival of Food Crops and Livestock in the Event of Nuclear 

War,” the proceedings of the igyo symposium at Brookhaven Na¬ 

tional Laboratory, the lethal doses for most mammals lie between 

a few hundred rads and a thousand rads of gamma radiation; a 

rad—for “roentgen absorbed dose”—is a roentgen of radiation that 

has been absorbed by an organism, and is roughly equal to a rem. 

For example, the lethal doses of gamma radiation for animals in 

pasture, where fallout would be descending on them directly and 

they would be eating fallout that had fallen on the grass, and would 

thus suffer from doses of beta radiation as well, would be one hun¬ 

dred and eighty rads for cattle; two hundred and forty rads for 

sheep; five hundred and fifty rads for swine; three hundred and fifty 

rads for horses; and eight hundred rads for poultry. In a ten-thou¬ 

sand-megaton attack, which would create levels of radiation around 

the country averaging more than ten thousand rads, most of the 

mammals of the United States would be killed off. The lethal doses 

for birds are in roughly the same range as those for mammals, and 

birds, too, would be killed off. Fish are killed at doses of between 
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one thousand one hundred rads and about five thousand six hun¬ 

dred rads, but their fate is less predictable. On the one hand, water 

is a shield from radiation, and would afford some protection; on the 

other hand, fallout might concentrate in bodies of water as it ran 

off from the land. (Because radiation causes no pain, animals, wan¬ 

dering at will through the environment, would not avoid it.) The 

one class of animals containing a number of species quite likely to 

survive, at least in the short run, is the insect class, for which in 

most known cases the lethal doses lie between about two thousand 

rads and about a hundred thousand rads. Insects, therefore, would 

be destroyed selectively. Unfortunately for the rest of the environ¬ 

ment, many of the phytophagous species—insects that feed directly 

on vegetation—which “include some of the most ravaging species on 

earth” (according to Dr. Vernon M. Stern, an entomologist at the 

University of California at Riverside, writing in “Survival of Food 

Crops”), have very high tolerances, and so could be expected to 

survive disproportionately, and then to multiply greatly in the after- 

math of an attack. The demise of their natural predators the birds 

would enhance their success. 

Plants in general have a higher tolerance to radioactivity than 

animals do. Nevertheless, according to Dr. George M. Woodwell, 

who supervised the irradiation with gamma rays, over several years, 

of a small forest at Brookhaven Laboratory, a gamma-ray dose of 

ten thousand rads “would devastate most vegetation” in the United 

States, and, as in the case of the pastured animals, when one figures 

in the beta radiation that would also be delivered by fallout the 

estimates for the lethal doses of gamma rays must be reduced—in 

this case, cut in half. As a general rule. Dr. Woodwell and his col¬ 

leagues at Brookhaven discovered, large plants are more vulnerable 

to radiation than small ones. Trees are among the first to die, grasses 

among the last. The most sensitive trees are pines and the other 

conifers, for which lethal doses are in roughly the same range as 

those for mammals. Any survivors coming out of their shelters a few 

months after the attack would find that all the pine trees that were 

still standing were already dead. The lethal doses for most decidu¬ 

ous trees range from about two thousand rads of gamma-ray radia- 
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tion to about ten thousand rads, with the lethal doses for eighty 

per cent of deciduous species falling between two thousand and 

eight thousand rads. Since the addition of the beta-ray burden 

could lower these lethal doses for gamma rays by as much as fifty 

per cent, the actual lethal doses in gamma rays for these trees during 

an attack could be from one thousand to four thousand rads, and in 

a full-scale attack they would die. Then, after the trees had died, 

forest fires would break out around the United States. (Because as 

much as three-quarters of the country could be subjected to incendi¬ 

ary levels of the thermal pulses, the sheer scorching of the land 

could have killed off a substantial part of the plant life in the coun¬ 

try in the first few seconds after the detonations, before radioactive 

poisoning set in.) Lethal doses for grasses on which tests have been 

done range between six thousand and thirty-three thousand rads, 

and a good deal of grass would therefore survive, except where the 

attacks had been heaviest. Most crops, on the other hand, are killed 

by doses below five thousands rads, and would be eliminated. (The 

lethal dose for spring barley seedlings, for example, is one thousand 

nine hundred and ninety rads, and that for spring wheat seedlings 

is three thousand and ninety rads.) 

When vegetation is killed off, the land on which it grew is de¬ 

graded. And as the land eroded after an attack life in lakes, rivers, 

and estuaries, already hard hit by radiation directly, would be fur¬ 

ther damaged by minerals flowing into the watercourses, causing 

eutrophication—a process in which an oversupply of nutrients in 

the water encourages the growth of algae and microscopic orga¬ 

nisms, which, in turn, deplete the oxygen content of the water. 

When the soil loses its nutrients, it loses its ability to “sustain a 

mature community” (in Dr. Woodwell’s words), and “gross simpli¬ 

fication” of the environment occurs, in which “hardy species,” such 

as moss and grass, replace vulnerable ones, such as trees; and “suc¬ 

cession”—the process by which ecosystems recover lost diversity— 

is then “delayed or even arrested.” In sum, a full-scale nuclear attack 

on the United States would devastate the natural environment on a 

scale unknown since early geological times, when, in response to 

natural catastrophes whose nature has not been determined, sud- 
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den mass extinctions of species and whole ecosystems occurred all 

over the earth. How far this “gross simplification” of the environ¬ 

ment would go once virtually all animal life and the greater part of 

plant life had been destroyed and what patterns the surviving rem¬ 

nants of life would arrange themselves into over the long run are 

imponderables; but it appears that at the outset the United States 

would be a republic of insects and grass. 

It has sometimes been claimed that the United States could survive 

a nuclear attack by the Soviet Union, but the bare figures on the 

extent of the blast waves, the thermal pulses, and the accumulated 

local fallout dash this hope irrevocably. They spell the doom of the 

United States. And if one imagines the reverse attack on the Soviet 

Union, its doom is spelled out in similar figures. (The greater land 

mass of the Soviet Union and the lower megatonnage of the Ameri¬ 

can forces might reduce the factor of overkill somewhat.) Likewise, 

any country subjected to an attack of more than a few hundred 

megatons would be doomed. Japan, China, and the countries of 

Europe, where population densities are high, are especially vulnera¬ 

ble to damage, even at “low” levels of attack. There is no country 

in Europe in which survival of the population would be appreci¬ 

able after the detonation of several hundred megatons; most Euro¬ 

pean countries would be annihilated by tens of megatons. And these 

conclusions emerge even before one takes into account the global 

ecological consequences of a holocaust, which would be superim¬ 

posed on the local consequences. As human life and the structure 

of human existence are seen in the light of each person’s daily life 

and experience, they look impressively extensive and solid, but 

when human things are seen in the light of the universal power un¬ 

leashed onto the earth by nuclear weapons they prove to be limited 

and fragile, as though they were nothing more than a mold or a 

lichen that appears in certain crevices of the landscape and can be 

burned off with relative ease by nuclear fire. 

Many discussions of nuclear attacks on the United States de¬ 

vote considerable attention to their effect on the nation’s economy. 
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but if the population has been largely killed off and the natural 

environment is in a state of collapse “the economy becomes a 

meaningless concept; for example, it makes no difference what 

percentage of “the automobile industry” has survived if all the 

producers and drivers of automobiles have died. Estimates of eco¬ 

nomic survival after a full-scale holocaust are, in fact, doubly un¬ 

real, because, as a number of government reports have shown, the 

nation’s economy is so much more vulnerable to attack than the 

population that even at most levels of “limited” attack a greater 

proportion of the economy than of the population would be de¬ 

stroyed. An intact economic plant that goes to waste because there 

aren’t enough people left to run it is one absurdity that a nuclear 

holocaust does not present us with. At relatively low levels of attack, 

however, the more or less complete destruction of the economy, 

accompanied by the survival of as much as twenty or thirty per cent 

of the population, is conceivable. Since the notion of “limited nu¬ 

clear war” has recently become attractive to the American leader¬ 

ship, it may not be digressive to discuss what the consequences of 

smaller attacks would be. Our knowledge of nuclear effects is too 

imprecise to permit us to know at exactly what level of attack a 

given percentage of the population would survive, but the fact that 

sixty per cent of the population lives in eighteen thousand square 

miles and could be eliminated by the thermal pulses, blast waves, 

and mass fires produced by about three hundred one-megaton bombs 

suggests some rough magnitudes. The fallout that would be pro¬ 

duced by the bombs if they were ground-burst would very likely kill 

ten or fifteen per cent of the remaining population (it could lethally 

contaminate some three hundred thousand square miles), and if 

several hundred additional megatons were used the percentage of 

the entire population killed in the short term might rise to some¬ 

thing like eighty-five. Or, to put it differently, if the level of attack 

on civilian targets did not rise above the low hundreds of megatons 

tens of millions of people might survive in the short term. But that 

same level of attack would destroy so much of the physical plant of 

the economy, and, of course, so many of the laborers and managers 

who make it work, that in effect the economy would be nearly one 
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hundred per cent destroyed. (There is a tendency when one is ana¬ 

lyzing nuclear attacks to begin to accustom oneself to such expres¬ 

sions as “a thousand megatons,” and therefore to begin to regard 

lower amounts as inconsequential. Yet even one megaton, which 

contains the explosive yield of eighty Hiroshimas, would, if it should 

be dropped in the United States in the form of a number of small 

bombs, be an unimaginable catastrophe. Ten megatons—eight hun¬ 

dred Hiroshimas—would leave any nation on earth devastated be¬ 

yond anything in our historical experience. A hundred megatons— 

eight thousand Hiroshimas—is already outside comprehension.) 

As soon as one assumes that many tens of millions of people 

might survive the early stages of an attack, what are often called 

the long-term effects of a holocaust come into view; in fact, it is only 

when the imagined attack is reduced to this level that it begins to 

make sense to talk about many of the long-term effects, because 

only then will there be people left living to suffer them. The most 

obvious of these is injury. In an attack that killed from fifty to 

seventy per cent of the population outright, the great majority of 

the survivors would be injured. In a limited attack, some people 

might try to make their way to shelters to escape the fallout, which 

would be less intense than in the larger attack but still lethal in 

most populated areas. (If we again assume ground bursts, and also 

assume that two thousand megatons have been used on military 

targets, then average levels of radiation around the country would 

be in the low thousands of rems. But in this case averages would 

have little or no meaning; actual levels would be very high in some 

places and very low or nonexistent in others, depending on target¬ 

ing and weather patterns.) People who reached shelters and sealed 

themselves in in time might have a chance of survival in some areas, 

but a large number of people would have received lethal doses of 

radiation without knowing it (since exposure to radiation is pain¬ 

less ) and would enter the shelters and die there, making life in the 

shelters unbearable for the others. With many people seeking to 

get into the shelters, attempts to decide who was to be allowed to 

enter and who was to be kept out would begin in bitterness and end 

in chaos. (In the nineteen-fifties, when Americans gave greater 
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thought to the matter of shelters than they do now, some communi¬ 

ties began to prepare to defend their shelters against intruders by 

arming themselves.) Also, the withdrawal into shelters of the unin¬ 

jured or lightly injured portion of the population would be more 

consequential for the survivors as a body, because in a limited attack 

there might be a considerable number of people on the surface who 

would have had a ehance of surviving if they had not been aban¬ 

doned. The widespread use of shelters would therefore mean addi¬ 

tional deaths; the injured or sick people would die unattended on 

the surface while the uninjured and healthy people hid under¬ 

ground. 

The injuries from the attack would very likely be compounded 

by epidemics. Dr. H. Jack Geiger, who teaches community medi¬ 

cine at the School of Biomedical Education of the City College of 

New York, recently described to me the likely medical conditions 

after a limited attack. “The landscape would be strewn with mil¬ 

lions of corpses of human beings and animals,” he pointed out. “This 

alone is a situation without precedent in history. There would be 

an immense source of pollution of water and food. If you read the 

literature concerning natural disasters such as floods and typhoons, 

you find that there is always an associated danger of cholera or ty¬ 

phoid. The corpses would also feed a fast-growing population of 

insects, and insects happen to be a prime vector of disease. Naturally, 

medical measures to fight disease would not be taken, sinee the 

blasts would have destroyed virtually all medical facilities. Nor, of 

course, would there be such elementary sanitary facilities as run¬ 

ning water and garbage collection. Finally, the population’s resis¬ 

tance to infection would have been weakened, since many would be 

suffering from sublethal radiation sickness and wounds. It would 

be impossible to devise cireumstances more favorable to the spread 
of epidemics.” 

Strategists of nuclear conflict often speak of a period of “recov¬ 

ery” after a limited attack, but a likelier prospect is a long-term 

radical deterioration in the conditions of life. For a while, some 

supplies of food and clothing would be found in the rubble, but 

then these would give out. For a people, the economy-any kind of 
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economy, whether primitive or modern—is the means of survival 

from day to day. So if you ruin the economy—if you suspend its 

functioning, even for a few months—you take away the means of 

survival. Eventually, if enough people do live, the economy will 

revive in one form or another, but in the meantime people will die: 

they will starve, because the supply of food has been cut off; they 

will freeze, because they have no fuel or shelter; they will perish of 

illness, because they have no medical care. If the economy in ques¬ 

tion is a modern technological one, the consequences will be par¬ 

ticularly severe, for then the obstacles to restoring it will be greatest. 

Because a modern economy, like an ecosystem, is a single, inter¬ 

dependent whole, in which each part requires many other parts to 

keep functioning, its wholesale breakdown will leave people un¬ 

able to perform the simplest, most essential tasks. Even agriculture 

—the immediate means of subsistence—is caught up in the opera¬ 

tions of the interdependent machine, and breaks down when it 

breaks down. Modern agriculture depends on fertilizers to make 

crops grow, on machines to cultivate the crops, on transportation to 

carry the produce thousands of miles to the consumers, on fuel to 

run the means of transportation and the agricultural machinery, 

and on pesticides and drugs to increase production. If fertilizers, 

machines, transportation, fuel, pesticides, and drugs are taken away, 

agriculture will come to a halt, and people will starve. Also, because 

of the interdependence of the system, no sector of the economy can 

be repaired unless many of the other sectors are in good order. 

But in a nuclear attack, of course, all sectors of the economy 

would be devastated at once. The task facing the survivors, there¬ 

fore, would be not to restore the old economy but to invent a new 

one, on a far more primitive level. But the invention of a primitive 

economy would not be a simple matter. Even economies we think 

of as primitive depend on considerable knowledge accumulated 

through long experience, and in modern times this knowledge has 

been largely lost. The economy of the Middle Ages, for example, 

was far less productive than our own, but it was exceedingly com¬ 

plex, and it would not be within the capacity of people in our time 

suddenly to establish a medieval economic system in the ruins of 
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their twentieth-century one. After a limited nuclear attack, the typi¬ 

cal predicament of a survivor would be that of, say, a bus driver in 

a city who was used to shopping at a supermarket and found himself 

facing the question of how to grow his own food, or of a bookkeeper 

in a suburb who found that he must make his own clothing, not to 

mention the cloth for the clothing. Innumerable things that we now 

take for granted would abruptly be lacking. In addition to food and 

clothing, they would include: heating, electric lights, running water, 

telephones, mail, transportation of all kinds, all household appli¬ 

ances powered by electricity or gas, information other than by word 

of mouth, medical facilities, sanitary facilities, and basic social ser¬ 

vices, such as fire departments and police. To restore these essen¬ 

tials of life takes time; but there would be no time. Hunger, illness, 

and possibly cold would press in on the dazed, bewildered, disorga¬ 

nized, injured remnant of the population on the very day of the 

attack. They would have to start foraging immediately for their 

next meal. Sitting among the debris of the Space Age, they would 

find that the pieces of a shattered modern economy around them— 

here an automobile, there a washing machine—were mismatched to 

their elemental needs. Nor would life be made easier for them by 

the fact that their first need, once they left any shelters they might 

have found, would be to flee the heavily irradiated, burned-out ter¬ 

ritories where they used to live, and to start over in less irradiated, 

unburned territories, which would probably be in the wilderness. 

Facing these urgent requirements, they would not be worrying 

about rebuilding the automobile industry or the electronics indus¬ 

try; they would be worrying about how to find nonradioactive 

berries in the woods, or how to tell which trees had edible bark. 

Lastly, over the decades not only would the survivors of a lim¬ 

ited attack face a contaminated and degraded environment but they 

themselves—their flesh, bones, and genetic endowment—would be 

contaminated: the generations that would be trying to rebuild a 

human life would be sick and possibly deformed generations. The 

actual doses received by particular survivors would, of course, 

depend on their circumstances, but some notion of the extent of the 

contamination can perhaps be gathered from the fact that if people 
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came out of shelters after three months into an area in which the 

fallout would in the long run deliver a dose of ten thousand rems 

they would still receive about three per cent of the total, or three 

hundred rems, over their lifetimes, with two hundred of those rems 

being received in the first year. I spoke to Dr. Edward Radford, 

who is a professor of environmental epidemiology at the University 

of Pittsburgh, and who was chairman from 1977 to 1980 of the 

National Academy of Seienees’ Committee on the Biological Effects 

of Ionizing Radiations, about the medical consequences of such 

exposure. “The present incidence of cancer, exclusive of skin can¬ 

cer, in the United States population is thirty per cent, and roughly 

seventeen per cent die of the disease,” he told me. “Since the dose 

of radiation that doubles the caneer rate is about one hundred and 

fifty rems, we eould expeet that a dose of three hundred rems would 

eause just about everybody to get cancer of one kind or another, 

and perhaps half of them would die from it. In addition, the dose 

that is estimated to eause a doubling of the spontaneous-mutation 

rate—which now affects ten percent of all births—is also one hundred 

and fifty rems, and therefore we could also expect genetic abnor¬ 

malities to increase dramatically.” Whether a human eommunity 

could survive bearing this burden of illness and mutation is at best 

questionable. 

In considering the global consequences of a holocaust, the first 

question to be asked is how widespread the hostilities would be. It 

is often assumed that a holocaust, even if it were full-seale, would 

be restricted to the Northern Hemisphere, destroying the United 

States, the Soviet Union, Europe, China, and Japan, but in fact there 

is no assurance that hostilities would not spread to other parts of 

the world. Both Soviet and Ameriean leaders believe that the rivalry 

between their eountries has worldwide ideologieal significance, and 

in the name of their causes they might well extend their attaeks 

almost anywhere. Furthermore, it takes very little imagination to 

see that once the superpowers had absorbed several thousand 

megatons of nuclear explosives eaeh they would no longer be super- 
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powers; indeed, they would no longer exist as nations at all. At that 

point, any sizable nation that had been spared attack—for example, 

Vietnam, Mexico, Nigeria, Australia, or South Africa—might, in the 

minds of the leaders of the ex-superpowers, become tempting as a 

target. It might suddenly occur to them that on a devastated earth 

mere survival would be the stuff of global might, and either or both 

of the ex-superpowers might then set about destroying those sur¬ 

viving middle-ranking powers that seemed closest to sharing the 

ideology of the enemy. Again, it is impossible to know what thoughts 

would go through the minds of men in caves, or perhaps in airborne 

command posts, who had just carried out the slaughter of hundreds 

of millions of people and whose nations had been annihilated in a 

similar slaughter (and it should always be borne in mind that sheer 

insanity is one of the possibilities), but it could be that in some 

confused attempt to shape the political future of the post-holocaust 

world (if there is one) they would carry their struggle into the 

would-be-neutral world. It could be that even now the United States 

has a few dozen megatons reserved in one contingency plan or 

another for, say, Cuba, Vietnam, and North Korea, while the Soviet 

Union may have a similar fate in mind for, among others, Israel, 

South Africa, and Australia. We also have to ask ourselves what the 

Chinese, the French, and the British, who all possess nuclear arms, 

and the Israelis, the South Africans, and the Indians, who are all 

suspected of possessing them, would attempt once the mayhem be¬ 

gan. And this list of nuclear-armed and possibly nuclear-armed 

countries shows every sign of being a growing one. 

Although it may seem inappropriate to mention “civilization” 

in the same breath as the death of hundreds of millions of people, 

it should at least be pointed out that a full-scale holocaust would, 

if it extended throughout the Northern Hemisphere, eliminate the 

civilizations of Europe, China, Japan, Russia, and the United States 

from the earth. 

As I have already mentioned, there are uncertainties inherent in any 

attempt to predict the consequences of a nuclear holocaust; but 
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when we try to estimate those consequences for the targeted coun¬ 

tries it turns out that the readily calculable loeal primary effects 

of the bombs are so overwhelming that we never arrive at the uncer¬ 

tainties. Obviously, there can be no tangled interplay of destructive 

influences in society if there is no society; and the local primary 

effects are more than enough to remove society from the picture. 

This is why those observers who speak of “recovery” after a holo¬ 

caust or of “winning” a nuclear “war” are dreaming. They are liv¬ 

ing in a past that has been swept away forever by nuclear arms. 

However, when it comes to inquiring into the global ecological 

consequences of a holocaust and, with them, the risk of human 

extinction, the uncertainties, and the political questions they raise, 

move to the fore. To begin with, this inquiry requires us to concen¬ 

trate our attention on the earth. The earth is a compound mystery, 

for it presents us with the mystery of life in its entirety, the mystery 

of every individual form of life, and the mystery of ourselves, and 

all our thoughts and works. (Since we are earth-made, investigation 

of the earth eventually becomes introspeetion.) The reason for our 

ignorance is not that our knowledge of the earth is slight—on the 

contrary, it is extensive, and has grown in this century more than 

in all other eenturies put together—but that the amount to be 

known is demonstrably so much greater. There is a sense, of course, 

in which knowledge can increase ignorance. By leading to fresh 

discoveries, knowledge may open up new wonders to our view but 

not yet to our understanding. Our century’s discoveries in the earth 

scienees have inereased our ignorance in just this sense: they have 

given us a glimpse of how much there is still to find out. Dr. Lewis 

Thomas, the noted biologist and essayist, has defined this ignorance 

in categorical terms, saying, “We are ignorant about how we work, 

about where we fit in, and most of all about the enormous, impon¬ 

derable system of life in which we are embedded as working parts. 

We do not really understand nature, at all.” Of all the things to be 

said in a discussion of the global effects of a nuclear holocaust, this 

is by far the most important: that because of the extent of what we 

know that we don’t know, we are simply debarred from making 

confident judgments. 
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Since an awareness of the boundaries of present knowledge is 

a necessary part of sciences effort to achieve precision and clarity, 

it is not surprising that the literature on global nuclear effects is 

littered with reminders of the fallibility and, above all, of the in¬ 

completeness of our present understanding. This appropriately mod¬ 

est, tentative spirit has perhaps been best summed up in the open¬ 

ing comments of the Office of Technology Assessment report, which 

states that the most important thing to know about a holocaust is 

not anything that “is known” but “what is not known.” A similar 

acknowledgment of the importance of the unknown is implicit in a 

remark in a 1977 “interim” report by the National Academy of Sci¬ 

ences on the peril to the stratosphere from man-made disturbances 

in general. “It is unfortunately true,” the report says, “that, ac¬ 

companying very substantial over-all progress, the recent develop¬ 

ment of our understanding of stratospheric chemistry has been 

dominated by major upheavals eaused by the recognition of the 

importance of processes whose role either had not been properly 

appreciated ... or whose rate eoefficient had been grossly mis¬ 

judged. ... To say how many more major upheavals we should 

expect in the future is rather like trying to foresee the unforesee¬ 

able.” The report goes on to note that as knowledge of the chemis¬ 

try of the stratosphere has improved, it has turned out that “even 

with the largest computers it is not possible to represent the de¬ 

tailed three-dimensional motions in the atmosphere while including 

the detailed chemical reactions.” Before the upheavals, scientists 

seemed to “know” a good deal; afterward, they knew that they knew 

less. 
Our ignorance pertains to the possibility of altogether unknown 

major effects of nuclear explosions as well as to the magnitude of 

the known ones and their infinite interactions. Like so much else in 

science, the discovery of what is known so far about the effects of 

nuclear explosions is a story of surprises, starting with the surprise 

that the nucleus could be fissioned at all. Perhaps the second big 

surprise was the extent of harmful fallout; this came to light in the 

fifteen-megaton test at Bikini in i954> when, to the amazement of 

the designers of the test, fallout began to descend on Marshall 
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Islanders and on American servicemen manning weather stations 

on atolls at supposedly safe distances from the explosion. It was not 

until this test that the world was alerted to the real magnitude—or, 

at any rate, to the magnitude as it is understood so far—of the peril 

from nuclear fallout. The next surprise was the extent of the effects 

of the electromagnetic pulse. Probably the most recent surprise has 

been the discovery, in the nineteen-seventies, of the peril to the 

ozone layer. Around 1970, a number of scientists became worried 

that the use of supersonic transports, which fly in the stratosphere 

and emit oxides of nitrogen, would deplete the ozone layer, and it 

occurred to two Columbia physicists—Henry M. Foley and Malvin 

A. Ruderman—that since nuclear weapons were known to produce 

nitric oxide in the stratosphere, the capacity of this compound for 

depleting the ozone might be tested by trying to find out whether 

ozone levels had dropped as a result of the atmospheric testing of 

nuclear weapons. The investigation was inconclusive, but it led the 

two men to worry about the fate of the ozone in the event of a 

nuclear holocaust. Their concern awakened the concern of other 

scientists, and in 1975 the National Academy of Sciences produced 

its report “Long-Term Worldwide Effects of Multiple Nuclear- 

Weapons Detonations,” which attempted, among other things, to 

measure this peril. The sequence of events leading to our present 

awareness of this peril is illuminating, because it shows how a broad 

new development in scientific thought—in this case, the growing 

awareness in the nineteen-seventies of the vulnerability of the eco- 

sphere to human intervention-brought to light an immense effect of 

nuclear weapons which had previously gone unnoticed. It is always 

difficult to become aware of one’s ignorance, but as we try to give 

due weight to our present ignorance it can help us to recall that 

little more than a decade ago possibly the gravest global conse¬ 

quence of a holocaust which we now know of was totally unsus¬ 

pected. Given the incomplete state of our knowledge of the earth, 

it seems unjustified at this point to assume that further develop¬ 

ments in science will not bring forth further surprises. 

The embryonic state of the earth sciences is one reason for our 

uncertainty concerning the outcome of a nuclear holocaust, but 
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there is a moral and political reason that may be even more funda¬ 

mental. Epistemologically, the earth is a special object. Scientific 

inquiry into the effects of a holocaust, like every other form of in¬ 

quiry into this subject, is restricted by our lack of experience with 

large-scale nuclear destruction. But the lack of experience is not the 

result of neglect or accident, or even of our reluctance to face the 

horror of our predicament. In scientific work, experience means 

experiments, and scientific knowledge is not considered to be knowl¬ 

edge until it has been confirmed by experiment-or, at least, by 

observation. Until then, no matter how plausible a theory sounds, 

and no matter how dazzling it may appear intellectually, it is rele¬ 

gated to the limbo of hypothesis. But when it comes to judging the 

consequences of a nuclear holocaust there can be no experimenta¬ 

tion, and thus no empirical verification. We cannot run experiments 

with the earth, because we have only one earth, on which we de¬ 

pend for our survival; we are not in possession of any spare earths 

that we might blow up in some universal laboratory in order to 

discover their tolerance of nuclear holocausts. Hence, our knowl¬ 

edge of the resiliency of the earth in the face of nuclear attack is 

limited by our fear of bringing about just the event—human extinc¬ 

tion—whose likelihood we are chiefly interested in finding out about. 

The famous uncertainty principle, formulated by the German physi¬ 

cist Werner Heisenberg, has shown that our knowledge of atomic 

phenomena is limited because the experimental procedures with 

which we must carry out our observations inevitably interfere with 

the phenomena that we wish to measure. The question of extinc¬ 

tion by nuclear arms—or by any other means, for that matter—pre¬ 

sents us with an opposite but related uncertainty principle: our 

knowledge of extinction is limited because the experiments with 

which we would carry out our observations interfere with us, the 

observers, and, in fact, might put an end to us. This uncertainty 

principle complements the first. Both principles recognize that a 

limit to our knowledge is fixed by the fact that we are incarnate 

beings, not disembodied spirits, and that observation, like other 

human activities, is a physical process and so can interfere both 

with what is under observation and with the observer. Therefore, 
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it is ultimately extinction itself that fixes the boundary to what we 

can know about extinction. No human being will ever be able to 

say with confidence, “Now I see how many megatons it takes for us 

to exterminate ourselves.” To the extent that this check stands in the 

way of investigation, our uncertainty is forced on us not so much 

by the limitations of our intellectual ability as by the irreducible 

fact that we have no platform for observation except our mortal 

frames. In these circumstances, which are rudiments of the human 

condition, toleration of uncertainty is the path of life, and the de¬ 

mand for certainty is the path toward death. 

We have had some experience of moral and political restraints 

on research in the field of medicine, in which, in all civilized coun¬ 

tries, there are restrictions on experimenting with human beings; 

when the results might be injurious, laboratory animals are used 

instead. However, in investigating the properties of the earth we 

lack even any recourse that would be analogous to the use of these 

animals, for if we have no extra, dispensable earths to experiment 

with, neither are we in possession of any planets bearing life of some 

different sort. (As far as we now know, among the planets in the 

solar system the earth stands alone as a bearer of life.) And while it 

is true that we can run experiments in various corners of the earth 

and try to extrapolate the results to the earth as a whole, what is 

always missing from the results is the totality of the ecosphere, with 

its endless pathways of cause and effect, linking the biochemistry of 

the humblest alga and global chemical and dynamic balances into 

an indivisible whole. This whole is a mechanism in itself; indeed, it 

may be regarded as a single living being. Dr. Thomas, for one, has 

likened the earth to a cell. The analogy is compelling, but in one 

noteworthy respect, at least, there is a difference between the earth 

and a cell: whereas each cell is one among billions struck from the 

same genetic mold, the earth, as the mother of all life, has no living 

parent. If the behavior of cells is often predictable, it is because 

they exist en masse, and what a billion of them, programmed by 

their genetic material, have done a billion times the billion and 

first is likely to do again. But the earth is a member of no class as 

yet open to our observation which would permit the drawing of 
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such inferences by generalization. When it comes to trying to pre¬ 

dict its tolerance to perturbances, we are in the position of some¬ 

one asked to deduce the whole of medicine by observing one human 

being. With respect to its individuality, then, the earth is not so 

much like a cell as like an individual person. Like a person, the 

earth is unique; like a person, it is sacred; and, like a person, it is 

unpredictable by the generalizing laws of science. 

If we had no knowledge at all of the likely consequences of a holo¬ 

caust for the earth, there would, of course, be no basis whatever for 

judgment. However, given the extent of what there is to know about 

the earth, it is no contradiction to say that while our ignorance is 

vast and, in a certain sense, irremediable (although, at the same 

time, the amount that we can and certainly will find out is also 

probably measureless), our knowledge is also vast, and that what 

we know is extremely alarming. Since in a global holocaust even the 

so-called local effects of the explosions may cover the whole land 

mass of the Northern Hemisphere, they may have secondary conse¬ 

quences that are truly global. The destruction of estuarine life 

throughout the Northern Hemisphere and the radioactive poisoning 

of the local waters could cause general harm to life in the oceans. 

Ecological collapse on the land in large parts of the Northern Hemi¬ 

sphere could have large consequences for the climate of the earth 

as a whole. Loss of vegetation, for example, increases the surface 

reflectivity of the earth, and this has a cooling effect on the atmo¬ 

sphere. In heavily irradiated zones, the mutation of plant pathogens 

might create virulent strains that could, in the words of the 1975 

N.A.S. report, “produce disease epidemics that would spread glob¬ 

ally.” The irradiated northern half of the earth would in general 

become a huge radioecological laboratory, in which many species 

would be driven to extinction, others would flourish and possibly 

invade unharmed parts of the earth, and still others would evolve 

into new and unpredictable forms. 

But more important by far, in all probability, than the global 

aftereffects of the local destruction would be the direct global 
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effects, the most important of which is ozone loss. The concentration 

of ozone in the earth’s atmosphere is very small—not more than ten 

parts by weight per million parts of air. Yet the ozone layer has a 

critical importance to life on earth, because it protects the earth’s 

surface from the harmful ultraviolet radiation in sunlight, which 

would otherwise be “lethal to unprotected organisms as we now 

know them,” to quote Dr. Martyn M. Caldwell, a leading authority 

on the biological effects of ultraviolet radiation, in a recent article 

of his in BioScience titled “Plant Life and Ultraviolet Radiation: 

Some Perspective in the History of the Earth’s UV Climate.” I have 

already mentioned Glasstone’s remark that without the absorption 

of solar ultraviolet radiation by the ozone “life as currently known 

could not exist except possibly in the ocean.” The 1975 N.A.S. report 

states, “As biologists, geologists, and other students of evolution 

recognize, the development of an oxygen-rich atmosphere, with its 

ozone layer, was a precondition to the development of multicelled 

plants and animals, and all life forms on land have evolved under 

this shield” (italics in the original). B. W. Boville, of the Canadian 

Atmospheric Environment Service, has written that the ozone layer 

is “a crucial element to climate and to the existence of all life on 

earth.” Dr, Fred Ikle, who served as the director of the Arms Con¬ 

trol and Disarmament Agency under Presidents Nixon and Ford, 

and now serves as Under Secretary, of Defense for Policy under 

President Reagan, has stated that severe reduction of the ozone 

layer through nuclear explosions could “shatter the ecological struc¬ 

ture that permits man to remain alive on this planet.” And a paper 

delivered at a United Nations-sponsored scientific conference in 

March, 1977, states, “The whole biological world, so dependent on 

micro-organisms, may, if doses [of ultraviolet radiation] increase, 

be in serious trouble.” 

As the passage from the N.A.S. report states, the beginnings of 

multicelled life are associated with the formation of an ozone layer. 

In the earliest stages of evolution, when there was little or no oxy¬ 

gen in the atmosphere, and no ozone layer—ozone (O3) is formed 

when sunlight strikes oxygen (O2) in the upper atmosphere—ultra¬ 

violet radiation, which would then have reached the surface of the 
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earth relatively unimpeded, may have been one of the most impor¬ 

tant sources of the energy that built up the first biological macro¬ 

molecules, about three and a half billion years ago. But about two 

billion years ago, when those molecules had formed into single- 

celled organisms, the organisms freed themselves from dependence 

on ultraviolet light as a source of energy by coming to rely instead 

on photosynthesis—a method of extracting energy from sunlight by 

making use of carbon dioxide and water, which were available 

everywhere in the environment, as they are today. Photosynthesis 

was “probably the largest single step on the evolutionary path 

leading to the growth of higher life forms” (according to Dr. Mi¬ 

chael McElroy, a physicist at Harvard’s Center for Earth and Plane¬ 

tary Physics, who has done important new work in the study of the 

earth’s atmosphere), and set the stage for terrestrial life as it exists 

today. For that life to develop, however, the genetic material, DNA, 

had also to develop, and ultraviolet light, as it happens, is particu¬ 

larly destructive of DNA, causing it to lose “biological activity,” as 

Dr. Caldwell notes. Furthermore, ultraviolet light inhibits photo¬ 

synthesis, and thus on the earth of two billion years ago it placed 

another barrier in the way of what turned out to be the next step in 

evolution. And there was still another barrier to evolution in the 

fact that oxygen, a by-product of photosynthesis, was poisonous to 

existing organisms. At first, it is suggested, organisms solved their 

oxygen problem by fixing oxygen to ferrous iron—a procedure that 

would explain the existence of banded iron formations found in 

sedimentary rock that is some two billion years old. But it was 

life’s second solution to its oxygen problem—the development of 

enzymes capable of returning oxygen harmlessly to the environ¬ 

ment—that proved to be the more successful one. It lifted the bar¬ 

riers to evolution just mentioned: by detoxifying oxygen it liberated 

life from its dependence on iron, leaving life “free to proliferate in 

the ocean, with rapid growth in oxygen” (McElroy); and by enrich¬ 

ing the atmosphere with oxygen it assured the gradual creation of 

an ozone layer, which blocked out much of the ultraviolet radiation. 

Once this was done, the way was cleared, in the opinion of some 

scientists, for the “eruptive proliferation of species” (Caldwell) that 
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geologists find in the fossil record of the Cambrian period, nearly 

six hundred million years ago. A hundred and eighty million years 

later, in the Silurian, life made a second leap ahead when, after 

more than three billion years in the ocean, it made its “dramatic 

appearance” (Caldwell) on land, and this leap, too, can be associ¬ 

ated with the growth of the ozone shield, which, it is thought, 

around that time reached a density that would permit organisms to 

survive on land, without the partial protection from ultraviolet 

radiation which water affords. 

If the formation of the ozone layer was one of the necessary 

preconditions for the “dramatic appearance” of life on land, then 

the question naturally arises whether heavy depletion of the ozone, 

by nuclear explosions or any other cause, might not bring about a 

dramatic disappearance of life, including human life, from the land. 

(Spray cans, incongruously, are one possible cause of harm to the 

ozone, because they put chlorocarbons into the atmosphere, and 

these are broken down by sunlight, releasing chlorine, which de¬ 

pletes ozone.) But that question, having been raised, is one of those 

which cannot be answered with confidence, given the present state 

of our knowledge of the workings of the earth. Even the estimates 

of ozone loss that would be brought about by holocausts of different 

sizes are highly uncertain (in calculating some of these figures, the 

National Academy of Sciences found the largest computers insuffi¬ 

cient)—as is made clear in the 1975 N.A.S. report, which found that 

the explosion of ten thousand megatons of nuclear weapons would 

increase the amount of nitric oxide in the stratosphere to something 

between five and fifty times the normal amount (a tenfold uncer¬ 

tainty is characteristic of calculations in this field), that it would 

(as has been mentioned) reduce the ozone layer in the Northern 

Hemisphere, where the report assumes that the explosions would 

occur, by anything from thirty to seventy per cent, and that it would 

reduce it in the Southern Hemisphere by anything from twenty to 

forty per cent. I recently asked Dr. McElroy what the current esti¬ 

mation of danger to the ozone layer from man-made oxides of 

nitrogen in general was. “In the years after the N.A.S. report of 

1975, the estimates of harm were lowered, but since about 1977 they 
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have risen again,” he told me. He went on to discuss a possible 

increase in nitrous oxide in the atmosphere brought about by, say, 

agricultural fertilizers. “At present, it is estimated that a doubling 

of the nitrous oxide in the troposphere, which becomes nitric oxide 

—one of the compounds that deplete ozone—after it reaches the 

stratosphere, would bring about a fifteen-per-cent reduction in the 

ozone. That is a higher estimate for the nitrous-oxide eflFect than 

the one made in 1975. However, a nuclear holocaust would inject 

nitric oxide directly into the stratosphere, and in amounts much 

greater than would be produced, indirectly, by the twofold increase 

in nitrous oxide, and no one has done any study of the consequences 

for the ozone of these larger amounts in the light of the knowledge 

acquired since 1975. But my guess is that the figures would not 

have changed radically, and that the estimates for ozone reduction 

by a nuclear holocaust given in 1975 would not be far off.” In mid- 

1981, the first measurement of an actual reduction of the ozone layer 

was made. The National Aeronautics and Space Administration 

reported “preliminary” findings indicating that ozone in a region 

of the stratosphere some twenty-five miles up—in the higher part of 

the ozone layer—had decreased at the rate of approximately half a 

per cent a year over the past decade. While this chilling discovery 

does not bear directly on the consequences of a holocaust for the 

ozone, it does tend to confirm the more general hypothesis that the 

ozone is vulnerable to human intervention. 

The extent of the biological damage that would be done by 

various increases in ultraviolet radiation is, if anything, even less 

well known than what the increases caused by nuclear detonations 

might be, but the available information suggests that the damage 

to the whole ecosphere would be severe. One reason is that certain 

wavelengths of ultraviolet that are known to be particularly harm¬ 

ful biologically would be disproportionately increased by ozone 

reduction. Moreover, the eause of the biological damage—increased 

ultraviolet radiation—would be similar everywhere, but the effects 

would be different for each of the earth’s species and ecosystems. 

And the effects of those effects, spreading outward indefinitely 

through the interconnected web of life, are not within the realm of 
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the calculable. However, it is known with certainty that ultraviolet 

radiation is harmful or fatal to living things. In fact, precisely be¬ 

cause of its abiotic qualities ultraviolet light has long been in use as 

a sterilizing agent in medical and other scientific work. The most 

comprehensive study of ultraviolet’s effects which has been done so 

far is the Department of Transportation’s Climatic Impact Assess¬ 

ment Program report “Impacts of Climatic Change on the Bio¬ 

sphere.” It states that “excessive UV-B radiation”—the part of the 

ultraviolet spectrum which would be significantly increased by 

ozone depletion—“is a decidedly detrimental factor for most orga¬ 

nisms, including man,” and continues, “Even current levels of solar 

UV-B irradiance can be linked with phenomena such as increased 

mutation rates, delay of cell division, depression of photosynthesis 

in phytoplankton, skin cancer in humans, cancer eye in certain cat¬ 

tle, and lethality of many lower organisms, such as aquatic inverte¬ 

brates and bacteria.” 

Research concerning the effects of UV-B irradiance on specific 

organisms—and especially on organisms in their natural habitats— 

has been slight, and in a recent conversation Dr. Caldwell, who was 

chairman of the scientific panel that produced the Climatic Impact 

Assessment Program report, told me that not enough experiments 

have been done for anyone to generalize with confidence about the 

ultimate fate of living things subjected to increased ultraviolet 

radiation. From the experiments that have been done, however, it 

is known that, among mammals, human beings are especially vul¬ 

nerable, because of their lack of body hair. Since some ultraviolet 

light reaches the earth in normal circumstances, human beings (and 

other creatures) have developed adaptations to deal with it. The 

main adaptation in man is tanning, which helps to prevent sunburn. 

The susceptibility of fair-skinned people to these ailments and also 

to skin cancer is traceable to their relative inability to tan, and one 

consequence of reduced ozone could be higher rates of skin cancer 

among human beings. Of much greater seriousness, though, would 

be the temporary loss of sight through photophthalmia, or snow 

blindness, which can be contracted by exposure to heightened ultra¬ 

violet radiation and may last for several days after each exposure. 
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Photophthalmia is, in the words of the 1975 N.A.S. report, ‘disab¬ 

ling and painful”; also, “there are no immune groups,” and “there is 

no adaptation.” One can avoid photophthalmia by wearing goggles 

whenever one goes outside, but so far the world has made no provi¬ 

sion for each person on earth to have a pair of goggles in case the 

ozone is depleted. However, if the higher estimates of depletion 

turn out to be correct, people will not be able to stay outdoors very 

long anyway. At these levels, “incapacitating” sunburn would oc¬ 

cur in several minutes; if the reduction of the ozone reached the 

seventy per cent maximum that the report assigns to the Northern 

Hemisphere, the time could be ten minutes. Moreover, the report 

states that in the months immediately following the attack ozone 

depletion could be even higher than seventy per cent. “We have no 

simple way,” the report observes, “to estimate the magnitude of 

short-term depletion.” The ten-minute rule is not one that the 

strategists of “recovery” after a nuclear attack usually figure into 

their calculations. If high levels of ultraviolet radiation occur, then 

anyone who crawls out of his shelter after radiation from fallout 

has declined to tolerable levels will have to crawl back in immedi¬ 

ately. In the meantime, though, people would not have been able 

to go out to produce food, and they would starve. A further possible 

harmful consequence—in itself a potential human and ecological 

catastrophe of global proportions—is that increased ultraviolet light 

would raise the amounts of Vitamin D in the skin of mammals and 

birds to toxic levels. But the experimentation necessary to deter¬ 

mine whether or not this sweeping catastrophe would occur has not 

been done. The 1975 N.A.S. report observes, alarmingly but incon¬ 

clusively, “We do not know whether man and other vertebrate 

animals could tolerate an increased Vitamin D synthesis that might 

result from a large and rapid increase in [ultraviolet] exposure.” 

The report “urgently” recommends further study of the question. 

The skin of many mammals would be protected by fur or other 

covering, but their eyes would remain exposed. In a recent lecture. 

Dr. Tsipis said that ozone reduction might bring about the blinding 

of the world’s animals, and that this effect alone would have the 

makings of a global ecological catastrophe. I discussed the subject 
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with Dr. Frederick Urbach, who teaches medicine at Temple Uni¬ 

versity and is the editor of a volume titled “The Biologic Effects of 

Ultraviolet Radiation with Emphasis on the Skin,” and who has 

conducted extensive research on the effect of ultraviolet radiation 

on animals. He confirmed that the peril to the eyes of animals is 

vast and real. “If you go much above fifty per cent reduction of the 

ozone, the increase in ultraviolet radiation begins to do injury to 

the cornea,” he told me. “You get a bad sunburn of the eye. People 

don’t usually get it, because at normal levels the anatomy of the 

face gives protection. But when there is snow on the ground the 

ultraviolet radiation is reflected back up into the eye. The problem 

is easily remedied by wearing glasses, but animals will hardly be 

able to do that. There is a story—probably apocryphal—that when 

Hannibal crossed the Alps, where ultraviolet is more intense, some 

of his elephants went blind. When animals can’t see, they can’t 

protect themselves. A blind animal does not survive well in nature. 

Repeated injury causes scarring of the cornea, and this would 

eventually make the animals permanently blind. We see this hap¬ 

pening to the mice that we irradiate with ultraviolet wavelengths 

in the laboratory after a while, they develop opaque corneas. In 

the event of ozone depletion, the same thing would happen not only 

to mammals but to insects and birds.” 

Sight and smell permit animals to find their way in the environ¬ 

ment and to fulfill the roles mapped out for them by nature, and the 

loss of sight would throw the environment into disarray as billions of 

blinded beasts, insects, and birds began to stumble through the 

world. The disorientation of insects would be fateful not only for 

them but for plant life, much of which depends on insects for polli¬ 

nation and other processes essential to survival. Ultraviolet light is, 

in fact, known to play a role in many activities of insects, including 

phototaxis, celestial navigation, and sex identification, and an in¬ 

crease in ultraviolet light would no doubt impair these capacities. 

But plant life would in any case be under direct assault from in¬ 

creased ultraviolet radiation. While confident generalization about 

the fate of plants has to be ruled out, experiments that have been 

performed with crops show that while some are quite resistant, 

85 



THE FATE OF THE EARTH 

others, including tomatoes, beans, peas, and onions, would be 

killed or “severely scalded,” according to the N.A.S. report. Because 

ultraviolet radiation breaks down DNA, which regulates reproduc¬ 

tion, and because it also represses photosynthesis, which is the chief 

metabolic process of plants, the direct effect of increased ultraviolet 

radiation on plant life is likely to be widespread and serious. And 

because many species, the N.A.S. report states, “survive at an upper 

limit of tolerance,” any increase in ultraviolet radiation is “a threat 

to the survival of certain species and accordingly to entire ecosys¬ 

tems.” The global damage to plants and the global damage to the 

insects are synergistic: the damage to the insects damages the 

plants, which in turn, damage the insects again, in a chain of 

effects whose outcome is unforeseeable. On the question of the 

harm to the insects that would be caused by the harm to the 

rest of the ecosphere. Ting H. Hsiao, a professor of entomology 

at Utah State University, has written in the Climatic Impact Assess¬ 

ment Program report, “Since insects are important in the world’s 

ecosystems, any changes in other components of the ecosystem 

could have an impact on insect populations. Ultraviolet radiation is 

a physical factor that directly influences all biotic components of 

the ecosystem. ... A change in abiotic factors, such as tempera¬ 

ture, rainfall, or wind, associated with elevated ultraviolet radiation 

could profoundly affect behavior, biology, population structure, 

dispersal, and migration of insects.” Dr. Hsiao’s observations about 

insects and the ecosphere can, in fact, be generalized to include all 

global effects of a holocaust, for there are few that do not have 

potentially large consequences for the character and severity of all 

the others. 

The web of life in the oceans, perhaps more than any other 

part of the environment, is vulnerable to damage from increased 

ultraviolet radiation. John Calkins, of the Department of Radiation 

Medicine of the University of Kentucky, and D. Stuart Nachtwey, a 

professor of radiation biology at Oregon State University, remark in 

the Climatic Impact Assessment Program report that the experi¬ 

mentation that has been done so far, though it is inadequate, sug¬ 

gests that “many aquatic micro-organisms and invertebrates have 
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little reserve capacity to cope with surface levels of solar UV-B.” 

The organisms at greatest risk are the unicellular organisms that lie 

at the base of the marine food chain, and thus ultimately sustain 

the higher creatures in the oceans. Since the removal of an orga¬ 

nism from the food chain can eliminate all the organisms above it 

in the chain, the loss of even part of the chain’s base could have 

huge consequences. Once again, quantitative judgments are not 

possible, but such experiments as have been carried out make the 

danger clear. In the early nineteen-seventies, researchers discovered 

that even normal levels of UV-B radiation are harmful or fatal to 

many aquatic organisms if they are not permitted to descend deeper 

into the water or otherwise shield themselves from exposure. The 

finding is important, because it means that the question to be asked 

about increased UV-B radiation is not whether it would be biologi¬ 

cally harmful but whether the intensity would be great enough to 

overpower the mechanisms of defense that organisms have built up 

over billions of years of evolution to deal with normal levels of ultra¬ 

violet radiation. The defense mechanisms include the screening of 

the DNA molecules with less critical molecules; enzymatic mecha¬ 

nisms by which damage done in the daytime is repaired at night; 

and delay of cell divisions (when cells can be most sensitive to ultra¬ 

violet radiation) until the nighttime. But fleeing, which can save 

some organisms from the ultraviolet peril, may get them into other 

kinds of trouble. In general, organisms find the niche in the environ¬ 

ment that is best suited to them, and if they are suddenly forced to 

leave it they may die. Or, if they survive, they may destroy the eco¬ 

logical niche that permits some other species to survive. If a change 

in the environment occurs slowly, an organism may prove able to 

adapt, but a holocaust would bring a sudden change, and the use¬ 

fulness of adaptation would be greatly reduced. A glimpse of a few 

of the complexities involved in ultraviolet stress is offered by some 

experiments that were done by Dr. Nachtwey and several col¬ 

leagues on the unicellular alga called Chlamydomonas reinhardi. 

If the alga is resting near the surface of the ocean on a cloudy day, 

and the sun suddenly appears, it will dive for safety, and if ultra¬ 

violet radiation is at normal levels it will get deep enough fast 
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enough to survive. But if the ozone has been decreased by as little 

as sixteen per cent, the alga will be killed in mid-dive by the more 

intense ultraviolet rays. The crucial factor for C. reinhardi turns out 

to be its swimming speed. 

Because experimentation has been so slight, and because the 

complexities are so immense, both the Climatic Impact Assessment 

Program report and the N.A.S. report hold back from sweeping 

judgments about the fate of oceanic life as a whole in the event of 

severe ozone reduction, but at one point the N.A.S. report does 

state that “under extreme circumstances, certain habitats could be¬ 

come devoid of living organisms,” and at another point, speaking 

of the global effects in their entirety, it states, “Large-scale detona¬ 

tions will create conditions sufficient to modify the oceanic environ¬ 

ment, on a global basis, with a resultant modification of the marine 

biota. In areas of major perturbations this influence will be in the 

form of local or extensive extinctions or reduction in susceptible 

species, with a subsequent disruption of the normal food web.” 

A second global consequence of ozone reduction would be cli¬ 

matic change. The earth’s climate, like the ecosphere as a whole, the 

1975 N.A.S. report reminds us, is “holocoenotic”; in other words, it 

is a whole in which “any action influencing a single part of the 

system can be expected to have an effect on all other parts of the 

system.” As is hardly surprising, the totality of those effects is un¬ 

known even for a single major climatic disturbance, and the N.A.S. 

report notes that “no adequate climatic models exist that would 

permit prediction of the nature and degree of climatic changes that 

might result from a large-scale nuclear event.” Of the three large 

components of the earth’s surface—land, sea, and air—the air is 

probably the most changeable. The parts of this delicately bal¬ 

anced whole include, among many others, the chemical composition 

of both the troposphere and the stratosphere; the temperature levels 

of the atmosphere and the degree of moisture at all altitudes; the 

temperature and reflectivity of the earth’s surface; the circulatory 

patterns of the air; the circulatory patterns of the ocean currents; 

and the degree of retention of the earth’s reflected warmth by the 
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atmosphere, in the so-called greenhouse effect. Each of these parts 

could be disturbed by a holocaust, and the disturbance of any one 

could disturb many or all of the others. According to present think¬ 

ing, a depletion of the ozone layer would simultaneously act to 

warm the surface of the earth, by permitting more solar radiation 

to reach it, and act to cool it, by reducing the layer’s capacity to 

radiate back to earth the heat reflected from the earth’s surface. 

But, according to the N.A.S. report, the cooling at the surface of 

the earth, which might last for several years, is expected to exceed 

the warming by, at most, an amount estimated (very tentatively, 

considering that “no adequate climatic models exist”) at approxi¬ 

mately one degree Fahrenheit. Temperature change at the surface, 

however, may be less important than temperature change else¬ 

where in the atmosphere. For example, cooling of the upper tropo¬ 

sphere and of the lower stratosphere “is likely to be much larger” 

than cooling at the surface, and may cause alterations in the cloud 

cover, which would, in turn, influence the climate. This whole sub¬ 

ject, however, is one of the many subjects that remain relatively 

unexplored. It is estimated that dust and smoke lofted by the explo¬ 

sions would add to the cooling by another degree Fahrenheit. Tem¬ 

peratures on earth can fluctuate tens of degrees in a single day, yet 

the net reduction of a couple of degrees in the temperature of the 

entire surface of the earth after a holocaust would be of great conse¬ 

quence. For example, it could cut the biological productivity of 

deciduous forests by as much as twenty per cent, shift the monsoons 

in Asia in a way that could be ruinous for both agriculture and eco¬ 

systems, and eliminate all wheat-growing in Canada. The N.A.S. 

report also mentions that climatic change identified as “dramatic” 

and “major,” but not otherwise specified, “cannot be ruled out,” and 

adds that although the change is likely to last only a few years, the 

possibility exists that it “may not be reversible.” Greater reductions 

would, of course, have larger consequences. Another global conse¬ 

quence of the injection of oxides of nitrogen into the stratosphere 

by nuclear explosions would be pollution of the environment as 

these gases fell back into the troposphere. Nitrogen dioxide, for 
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example, is one of the most harmful components of the smog that 

afflicts many modern cities, such as Los Angeles. It reacts with hy¬ 

drocarbons present in the air above these cities, actually causing in 

the process some ozone formation. While ozone in the stratosphere 

is beneficial to human beings, ozone near ground level is not. It has 

been found not only to increase respiratory problems among human 

beings but to be harmful to some plant life. The formation of nitro¬ 

gen dioxide, accordingly, is still another global effect of a holo¬ 

caust whose consequences are not calculable. In addition, nitrogen 

dioxide is responsible in polluted cities for turning the sky brown, 

and after a holocaust it might happen that the sky of the whole 

earth would turn from blue to brown for as long as the pollution 

lasted (perhaps several years). 

The known consequences of global contamination by strato¬ 

spheric fallout (as distinct from the tropospheric fallout on the 

targeted countries) would seem great in comparison with anything 

except other nuclear effects, but against this backdrop they seem 

moderate—although, as usual, the state of knowledge precludes con¬ 

fident prediction. The stratospheric portion of the fallout is much 

less intense than the tropospheric portion, because it can remain in 

the atmosphere for several years, and by the time it descends to 

earth its radioactivity has declined to very low levels. The N.A.S. 

report estimates that a ten-thousand-megaton holocaust would de¬ 

liver over the following twenty to thirty years a dose of four rems 

to every person in the Northern Hemisphere and a third of that to 

every person in the Southern Hemisphere, and would cause a two- 

per-cent rise in the death rate from cancer. The same doses would 

cause serious genetic disease to increase around the world by up to 

about two per cent, with a noticeable but decreasing number of 

mutations appearing in the next thirty generations. There would, 

however, be “hot spots” in some parts of the world, where, because 

of certain patterns of weather, the doses of radiation would be 

many times as great. Also, the world would be contaminated with 

particles of plutonium, which would cause an as yet unestimated 

rise in the incidence of lung cancer. (All these effects, which were 
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calculated by the N.A.S. in 1975 for a ten-thousand-megaton holo¬ 

caust, would presumably be greater in a twenty-thousand-megaton 

holocaust.) 

In recent years, scientists in many fields have accumulated enough 

knowledge to begin to look on the earth as a single, concrete meeha- 

nism, and to at least begin to ask how it works. One of their discov¬ 

eries has been that life and life’s inanimate terrestrial surroundings 

have a strong reciproeal influence on each other. For life, the land, 

oceans, and air have been the environment, but, equally, for the 

land, oceans, and air life has been the environment—the condition¬ 

ing force. The injection of oxygen into the atmosphere by living 

things, which led to the formation of an ozone layer, which, in turn, 

shut out lethal ultraviolet rays from the sun and permitted the rise 

of multieellular organisms, was only one of life’s large-scale inter¬ 

ventions. The more closely scientists look at life and its evolution, 

the less they find it possible to draw a sharp distinetion between 

“life,” on the one hand, and an inanimate “environment” in which it 

exists, on the other. Rather, “the environment” of the present day 

appears to be a house of unimaginable intricacy which life has to a 

very great extent built and furnished for its own use. It seems that 

life even regulates and maintains the chemical environment of the 

earth in a way that turns out to suit its own needs. In a far-reaching 

speculative article entitled “Chemieal Processes in the Solar Sys¬ 

tem: A Kinetic Perspective,” Dr. MeElroy has described the terres¬ 

trial cycles by which the most important elements of the atmo¬ 

sphere-oxygen, carbon, and nitrogen—are kept in proportions that 

are favorable to life. He finds that in each case life itself—its birth, 

metabolism, and decay—is chiefly responsible for maintaining the 

balance. For example, he calculates that if for some reason respira¬ 

tion and decay were suddenly cut off, photosynthesis would devour 

all the inorganic carbon on the surface of the ocean and in the at¬ 

mosphere within forty years. Thereafter, carbon welling up from 

the deep ocean would fuel photosynthesis in the oceans for another 
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thousand years, but then “life as we know it would terminate.” Dr. 

McElroy also observes that the amount of ozone in the stratosphere 

is influenced by the amount of organic decay, and thus by the 

amount of life, on earth. Nitrous oxide is a product of organic decay, 

and because it produces nitric oxide—one of the compounds respon¬ 

sible for ozone depletion—it plays the role of regulator. In the 

absence of human intervention, living things are largely responsible 

for introducing nitrous oxide into the atmosphere. When life is 

exceptionally abundant, it releases more nitrous oxide into the 

atmosphere, and may thus act to cut back on the ozone, and that 

cutback lets in more ultraviolet rays. On the other hand, when life 

is sparse and depleted, nitrous-oxide production is reduced, the 

ozone layer builds up, and ultraviolet rays are cut back. These 

speculative glimpses of what might be called the metabolism of the 

earth give substance to the growing conviction among scientists 

that the earth, like a single cell or a single organism, is a systemic 

whole, and in a general way they tend to confirm the fear that any 

large man-made perturbation of terrestrial nature could lead to a 

catastrophic systemic breakdown. Nuclear explosions are far from 

being the only perturbations in question; a heating of the global 

atmosphere through an increased greenhouse effect, which could 

be caused by the injection of vast amounts of carbon dioxide into 

the air (for instance, from the increased burning of coal), is another 

notable peril of this kind. But a nuclear holocaust would be unique 

in its suddenness, which would permit no observation of slowly 

building environmental damage before the full—and, for man, per¬ 

haps the final—catastrophe occurred. The geological record does not 

sustain the fear that sudden perturbations can extinguish all life on 

earth (if it did, we would not be here to reflect on the subject), but 

it does suggest that sudden, drastic ecological collapse is possible. 

It suggests that life as a whole, if it is given hundreds of millions of 

years in which to recuperate and send out new evolutionary lines, 

has an astounding resilience, and an ability to bring forth new and 

ever more impressive life forms, but it also suggests that abrupt 

interventions can radically disrupt any particular evolutionary con- 
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figuration and dispatch hundreds of thousands of species into 

extinction. 

The view of the earth as a single system, or organism, has only 

recently proceeded from poetic metaphor to actual scientific inves¬ 

tigation, and on the whole Dr. Thomas’s observation that “we do 

not really understand nature, at all” still holds. It is as much on the 

basis of this ignorance, whose scope we are only now in a position 

to grasp, as on the basis of the particular items of knov/ledge in our 

possession that I believe that the following judgment can be made: 

Bearing in mind that the possible consequences of the detonations 

of thousands of megatons of nuclear explosives include the blind¬ 

ing of insects, birds, and beasts all over the world; the extinction of 

many ocean species, among them some at the base of the food 

ehain; the temporary or permanent alteration of the climate of the 

globe, with the outside chance of “dramatic” and “major” alterations 

in the structure of the atmosphere; the pollution of the whole eeo- 

sphere with oxides of nitrogen; the incapacitation in ten minutes of 

unprotected people who go out into the sunlight; the blinding of 

people who go out into the sunlight; a significant decrease in photo¬ 

synthesis in plants around the world; the sealding and killing of 

many crops; the increase in rates of cancer and mutation around the 

world, but especially in the targeted zones, and the attendant risk 

of global epidemics; the possible poisoning of all vertebrates by 

sharply increased levels of Vitamin D in their skin as a result of 

increased ultraviolet light; and the outright slaughter on all tar¬ 

geted continents of most human beings and other living things by 

the initial nuclear radiation, the fireballs, the thermal pulses, the 

blast waves, the mass fires, and the fallout from the explosions; and, 

considering that these consequences will all interact with one an¬ 

other in unguessable ways and, furthermore, are in all likelihood an 

incomplete list, which will be added to as our knowledge of the 

earth increases, one must conclude that a full-scale nuclear holo¬ 

caust could lead to the extinction of mankind. 

To say that human extinction is a certainty would, of course, 

be a misrepresentation—just as it would be a misrepresentation to 
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say that extinction can be ruled out. To begin with, we know that a 

holocaust may not occur at all. If one does occur, the adversaries 

may not use all their weapons. If they do use all their weapons, the 

global effects, in the ozone and elsewhere, may be moderate. And 

if the effects are not moderate but extreme, the ecosphere may prove 

resilient enough to withstand them without breaking down cata¬ 

strophically. These are all substantial reasons for supposing that 

mankind will not be extinguished in a nuclear holocaust, or even 

that extinction in a holocaust is unlikely, and they tend to calm our 

fear and to reduce our sense of urgency. Yet at the same time we 

are compelled to admit that there may be a holocaust, that the 

adversaries may use all their weapons, that the global effects, in¬ 

cluding effects of which we are as yet unaware, may be severe, 

that the ecosphere may suffer catastrophic breakdown, and that our 

species may be extinguished. We are left with uncertainty, and are 

forced to make our decisions in a state of uncertainty. If we wish to 

act to save our species, we have to muster our resolve in spite of our 

awareness that the life of the species may not now in fact be jeop¬ 

ardized. On the other hand, if we wish to ignore the peril, we have 

to admit that we do so in the knowledge that the species may be in 

danger of imminent self-destruction. When the existence of nuclear 

weapons was made known, thoughtful people everywhere in the 

world realized that if the great powers entered into a nuclear-arms 

race the human species would sooner or later face the possibility of 

extinction. They also realized that in the absence of international 

agreements preventing it an arms race would probably occur. They 

knew that the path of nuclear armament was a dead end for man¬ 

kind. The discovery of the energy in mass—of “the basic power of 

the universe”—and of a means by which man could release that 

energy altered the relationship between man and the source of his 

life, the earth. In the shadow of this power, the earth became small 

and the life of the human species doubtful. In that sense, the ques¬ 

tion of human extinction has been on the political agenda of the 

world ever since the first nuclear weapon was detonated, and there 

was no need for the world to build up its present tremendous ar¬ 

senals before starting to worry about it. At just what point the spe- 
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cies crossed, or will have crossed, the boundary between merely 

having the technical knowledge to destroy itself and aetually having 

the arsenals at hand, ready to be used at any second, is not precisely 

knowable. But it is clear that at present, with some twenty thou¬ 

sand megatons of nuclear explosive power in existence, and with 

more being added every day, we have entered into the zone of 

uncertainty, which is to say the zone of risk of extinction. But the 

mere risk of extinction has a significance that is eategorically differ¬ 

ent from, and immeasurably greater than, that of any other risk, 

and as we make our decisions we have to take that significance into 

aeeount. Up to now, every risk has been contained within the frame 

of life; extinction would shatter the frame. It represents not the 

defeat of some purpose but an abyss in which all human purposes 

would be drowned for all time. We have no right to place the pos¬ 

sibility of this limitless, eternal defeat on the same footing as risks 

that we run in the ordinary conduct of our affairs in our particular 

transient moment of human history. To employ a mathematical 

analogy, we can say that although the risk of extinction may be frac¬ 

tional, the stake is, humanly speaking, infinite, and a fraetion of 

infinity is still infinity. In other words, onee we learn that a holo¬ 

caust might lead to extinction we have no right to gamble, because 

if we lose, the game will be over, and neither we nor anyone else 

will ever get another chance. Therefore, although, scientifieally 

speaking, there is all the difference in the world between the mere 

possibility that a holocaust will bring about extinction and the 

eertainty of it, morally they are the same, and we have no choice 

but to address the issue of nuclear weapons as though we knew for 

a certainty that their use would put an end to our speeies. In weigh¬ 

ing the fate of the earth and, with it, our own fate, we stand before 

a mystery, and in tampering with the earth we tamper with a mys¬ 

tery. We are in deep ignorance. Our ignorance should dispose us 

to wonder, our wonder should make us humble, our humility should 

inspire us to reverence and caution, and our reverence and caution 

should lead us to act without delay to withdraw the threat we now 

pose to the earth and to ourselves. 

In trying to deseribe possible consequences of a nuclear holo- 
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caust, I have mentioned the limitless complexity of its effects on 

human society and on the ecosphere—a complexity that sometimes 

seems to be as great as that of life itself. But if these effects should 

lead to human extinction, then all the complexity will give way to 

the utmost simplicity—the simplicity of nothingness. We—the human 

race—shall cease to be. 
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IF A COUNCIL WERE TO BE EMPOWERED by the people of the earth to 

do whatever was necessary to save humanity from extinction by 

nuclear arms, it might well decide that a good first step would be 

to order the destruction of all the nuclear weapons in the world. 

When the order had been carried out, however, warlike or warring 

nations might still rebuild their nuclear arsenals—perhaps in a mat¬ 

ter of months. A logical second step, accordingly, would be to order 

the destruction of the factories that make the weapons. But, just as 

the weapons might be rebuilt, so might the factories, and the world’s 

margin of safety would not have been increased by very much. A 

third step, then, would be to order the destruction of the factories 

that make the factories that make the weapons—a measure that 

might require the destruction of a considerable part of the world’s 

economy. But even then lasting safety would not have been reached, 

because in some number of years—at most, a few decades—every- 
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thing could be rebuilt, including the nuclear arsenals, and mankind 

would again be ready to extinguish itself. A determined council 

might next decide to try to arrest the world economy in a pre- 

nuclear state by throwing the blueprints and technical manuals for 

reconstruction on the bonfires that had by then consumed every¬ 

thing else, but that recourse, too, would ultimately fail, because the 

blueprints and manuals could easily be redrawn and rewritten. As 

long as the world remained acquainted with the basic physical laws 

that underlie the construction of nuclear weapons—and these laws 

include the better part of physics as physics is understood in our 

century—mankind would have failed to put many years between 

itself and its doom. For the fundamental origin of the peril of human 

extinction by nuclear arms lies not in any particular social or politi¬ 

cal circumstances of our time but in the attainment by mankind as 

a whole, after millennia of scientific progress, of a certain level of 

knowledge of the physical universe. As long as that knowledge is in 

our possession, the atoms themselves, each one stocked with its 

prodigious supply of energy, are, in a manner of speaking, in a 

perilously advanced state of mobilization for nuclear hostilities, and 

any conflict anywhere in the world can become a nuclear one. To 

return to safety through technical measures alone, we would have 

to disarm matter itself, converting it back into its relatively safe, 

inert, nonexplosive nineteenth-century Newtonian state—something 

that not even the physics of our time can teach us how to do. (I 

mention these farfetched, wholly imaginary programs of demolition 

and suppression in part because the final destruction of all mankind 

is so much more farfetched, and therefore seems to give us license 

to at least consider extreme alternatives, but mainly because their 

obvious inadequacy serves to demonstrate how deeply the nuclear 

peril is ingrained in our world.) 

It is fundamental to the shape and character of the nuclear 

predicament that its origins lie in scientific knowledge rather than 

in social circumstances. Revolutions born in the laboratory are to 

be sharply distinguished from revolutions born in society. Social 

revolutions are usually born in the minds of millions, and are led 

up to by what the Declaration of Independence calls “a long train 
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of abuses, visible to all; indeed, they usually cannot occur unless 

they are widely understood by and supported by the public. By 

contrast, scientific revolutions usually take shape quietly in the 

minds of a few men, under cover of the impenetrability to most 

laymen of scientific theory, and thus catch the world by surprise. In 

the case of nuclear weapons, of course, the sui'prise was greatly 

increased by the governmental secrecy that surrounded the con¬ 

struction of the first bombs. When the world learned of their exis¬ 

tence, Mr. Fukai had already run back into the flames of Hiroshima, 

and tens of thousands of people in that city had already been killed. 

Even long after scientific discoveries have been made and their 

applications have transformed our world, most people are likely to 

remain ignorant of the underlying principles at work, and this has 

been particularly true of nuclear weapons, which, decades after 

their invention, are still surrounded by an aura of mystery, as though 

they had descended from another planet. (To most people, Ein¬ 

stein’s famous formula E—mc^, which defines the energy released 

in nuclear explosions, stands as a kind of symbol of everything that 

is esoteric and incomprehensible.) 

But more important by far than the world’s unpreparedness for 

scientific revolutions are their universality and their permanence 

once they have occurred. Social revolutions are restricted to a par¬ 

ticular time and place; they arise out of particular circumstances, 

last for a while, and then pass into history. Scientific revolutions, on 

the other hand, belong to all places and all times. In the words of 

Alfred North Whitehead, “Modern science was born in Europe, but 

its home is the whole world.” In fact, of all the products of human 

hands and minds, scientific knowledge has proved to be the most 

durable. The physical structures of human life—furniture, buildings, 

paintings, cities, and so on—are subject to inevitable natural decay, 

and human institutions have likewise proved to be transient. Hegel, 

whose philosophy of history was framed in large measure in an 

attempt to redeem the apparent futility of the efforts of men to 

found something enduring in their midst, once wrote, “When we 

see the evil, the vice, the ruin that has befallen the most flourishing 

kingdoms which the mind of man ever created, we can scarce avoid 
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being filled with sorrow at this universal taint of corruption; and, 

since this decay is not the work of mere Nature, but of Human Will 

—a moral embitterment—a revolt of the Good Spirit (if it have a 

plaee within us) may well be the result of our reflections.” Works of 

thought and many works of art have a better chance of surviving, 

since new eopies of a book or a symphony can be transcribed from 

old ones, and so can be preserved indefinitely; yet these works, too, 

can and do go out of existence, for if every copy is lost, then the 

work is also lost. The subject matter of these works is man, and they 

seem to be touched with his mortality. The results of scientific work, 

on the other hand, are largely immune to decay and disappearance. 

Even when they are lost, they are likely to be rediscovered, as is 

shown by the fact that several scientists often make the same dis¬ 

covery independently. (There is no record of several poets’ having 

independently written the same poem, or of several composers’ hav¬ 

ing independently written the same symphony.) For both the sub¬ 

ject matter and the method of science are available to all capable 

minds in a way that the subject matter and the method of the arts 

are not. The human experiences that art deals with are, once over, 

lost forever, like the people who undergo them, whereas matter, 

energy, spaee, and time, alike everywhere and in all ages, are al¬ 

ways available for fresh inspection. The subject matter of science 

is the physical world, and its findings seem to share in the immor¬ 

tality of the physical world. And artistic vision grows out of the 

unrepeatable individuality of each artist, whereas the reasoning 

power of the mind—its ability to add two and two and get four—is 

the same in all competent persons. The rigorous exactitude of sci¬ 

entific methods does riot mean that creativity is any less individual, 

intuitive, or mysterious in great scientists than in great artists, but 

it does mean that scientific findings, once arrived at, can be tested 

and confirmed by shared canons of logic and experimentation. The 

agreement among scientists thus achieved permits science to be a 

collective enterprise, in which each generation, building on the 

accepted findings of the generations before, makes amendments and 

additions, which in their turn become the starting point for the 

next generation. (Philosophers, by contrast, are constantly tearing 
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down the work of their predecessors, and circling back to re-ask 

questions that have been asked and answered countless times be¬ 

fore. Kant once wrote in despair, “It seems ridiculous that while 

every science moves forward ceaselessly, this [metaphysics], claim¬ 

ing to be wisdom itself, whose oracular pronouncements everyone 

consults, is continually revolving in one spot, without advancing 

one step.”) Scientists, as they erect the steadily growing structure 

of scientific knowledge, resemble nothing so much as a swarm of 

bees working harmoniously together to construct a single, many- 

chambered hive, which grows more elaborate and splendid with 

every year that passes. Looking at what they have made over the 

centuries, scientists need feel no “sorrow” or “moral embitterment” 

at any “taint of corruption” that supposedly undoes all human 

achievements. When God, alarmed that the builders of the Tower 

of Babel would reach Heaven with their construction, and so be¬ 

come as God, put an end to their undertaking by making them all 

speak different languages. He apparently overlooked the scientists, 

for they, speaking what is often called the “universal language” of 

their disciplines from country to country and generation to genera¬ 

tion, went on to build a new tower—the edifice of scientific knowl¬ 

edge. Their phenomenal success, beginning not with Einstein but 

with Euclid and Archimedes, has provided the unshakable struc¬ 

ture that supports the world’s nuclear peril. So durable is the scien¬ 

tific edifice that if we did not know that human beings had con¬ 

structed it we might suppose that the findings on which our whole 

technological civilization rests were the pillars and crossbeams of 

an invulnerable, inhuman order obtruding into our changeable and 

perishable human realm. It is the crowning irony of this lopsided 

development of human abilities that the only means in sight for 

getting rid of the knowledge of how to destroy ourselves would be 

to do just that—in effect, to remove the knowledge by removing the 

knower. 

Although it is unquestionably the scientists who have led us to 

the edge of the nuclear abyss, we would be mistaken if we either 

held them chiefly responsible for our plight or looked to them, par¬ 

ticularly, for a solution. Here, again, the difference between scien- 
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tific revolutions and social revolutions shows itself, for the notion 

that scientists bear primary responsibility springs from a tendency 

to confuse scientists with political actors. Political actors, who, of 

course, include ordinary citizens as well as government officials, 

act with definite social ends in view, such as the preservation of 

peace, the establishment of a just society, or, if they are corrupt, 

their own aggrandizement; and they are accordingly held responsi¬ 

ble for the consequences of their actions, even when these are unin¬ 

tended ones, as they so often are. Scientists, on the other hand (and 

here I refer to the so-called pure scientists, who search for the laws 

of nature for the sake of knowledge itself, and not to the applied 

scientists, who make use of already discovered natural laws to solve 

practical problems), do not aim at social ends, and, in fact, usually 

do not know what the social results of their findings will be; for that 

matter, they cannot know what the findings themselves will be, 

because science is a process of discovery, and it is in the nature of 

discovery that one cannot know beforehand what one will find. 

This element of the unexpected is present when a researcher sets 

out to unravel some small, carefully defined mystery—say, the chem¬ 

istry of a certain enzyme—but it is most conspicuous in the syn¬ 

thesis of the great laws of science and in the development of science 

as a whole, which, over decades and centuries, moves toward desti¬ 

nations that no one can predict. Thus, only a few decades ago it 

might have seemed that physics, which had just placed nuclear 

energy at man’s disposal, was the dangerous branch of science, 

while biology, which underlay improvements in medicine and also 

helped us to understand our dependence on the natural environ¬ 

ment, was the beneficial branch; but now that biologists have begun 

to fathom the secrets of genetics, and to tamper with the genetic 

substance of life directly, we cannot be so sure. The most striking 

illustration of the utter disparity that may occur between the wishes 

of the scientist as a social being and the social results of his scien¬ 

tific findings is certainly the career of Einstein. By nature, he was, 

according to all accounts, the gentlest of men, and by conviction he 

was a pacifist, yet he made intellectual discoveries that led the way 

to the invention of vs^eapons with which the species could extermi- 
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nate itself. Inspired wholly by a love of knowledge for its own sake, 

and by an awe at the creation which bordered on the religious, he 

made possible an instrument of destruction with which the terres¬ 

trial creation could be disfigured. 

A disturbing corollary of the scientists’ inability even to foresee 

the path of science, to say nothing of determining it, is that while 

science is without doubt the most powerful revolutionary force in 

our world, no one directs that force. For science is a process of sub¬ 

mission, in which the mind does not dictate to nature but seeks out 

and then bows to nature’s laws, letting its conclusions be guided by 

that which is, independent of our will. From the political point of 

view, therefore, scientific findings, some lending themselves to evil, 

some to good, and some to both, simply pour forth from the labora¬ 

tory in senseless profusion, offering the world now a neutron bomb, 

now bacteria that devour oil, now a vaccine to prevent polio, now a 

cloned frog. It is not until the pure scientists, seekers of knowledge 

for its own sake, turn their findings over to the applied scientists 

that social intentions begin to guide the results. The applied scien¬ 

tists do indeed set out to make a better vaccine or a bigger bomb, 

but even they, perhaps, deserve less credit or blame than we are 

sometimes inclined to give them. For as soon as our intentions enter 

the picture we are in the realm of politics in the broadest sense, and 

in politics it is ultimately not technicians but governments and citi¬ 

zens who are in charge. The scientists in the Manhattan Project 

could not decide to make the first atomic bomb; only President 

Roosevelt, elected to oflBce by the American people, could do that. 

If scientists are unable to predict their discoveries, neither can 

they cancel them once they have been made. In this respect, they 

are like the rest of us, who are asked not whether we would like to 

live in a world in which we can convert matter into energy but only 

what we want to do about it once we have been told that we do live 

in such a world. Science is a tide that can only rise. The individual 

human mind is capable of forgetting things, and mankind has col¬ 

lectively forgotten many things, but we do not know how, as a spe¬ 

cies, to deliberately set out to forget something. A basic scientific 

finding, therefore, has the character of destiny for the world. Scien- 
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tific discovery is in this regard like any other form of discovery; 

once Columbus had discovered America, and had told the world 

about it, America could not be hidden again. 

Scientific progress (which can and certainly will occur) offers 

little more hope than scientific regression (which probably cannot 

occur) of giving us relief from the nuclear peril. It does not seem 

likely that science will bring forth some new invention—some anti- 

ballistic missile or laser beam—that will render nuclear weapons 

harmless (although the unpredictability of science prevents any 

categorical judgment on this point). In the centuries of the modem 

scientific revolution, scientific knowledge has steadily increased 

the destructiveness of warfare, for it is in the very nature of knowl¬ 

edge, apparently, to increase our might rather than, to diminish it. 

One of the most common forms of the hope for deliverance from 

the nuclear peril by technical advances is the notion that the species 

will be spared extinction by fleeing in spaceships. The thought 

seems to be that while the people on earth are destroying them¬ 

selves communities in space will be able to survive and carry on. 

This thought does an injustice to our birthplace and habitat, the 

earth. It assumes that if only we could escape the earth we would 

find safety—as though it were the earth and its plants and animals 

that threatened us, rather than the other way around. But the fact is 

that wherever human beings went there also would go the knowl¬ 

edge of how to build nuclear weapons, and, with it, the peril of 

extinction. Scientific progress may yet deliver us from many evils, 

but there are at least two evils that it cannot deliver us from: its 

own findings and our own destructive and self-destructive bent. 

This is a combination that we will have to learn to deal with by 

some other means. 

We live, then, in a universe whose fundamental substance con¬ 

tains a supply of energy with which we can extinguish ourselves. 

We shall never live in any other. We now know that we live in such 

a universe, and we shall never stop knowing it. Over the millennia, 

this truth lay in waiting for us, and now we have found it out, ir¬ 

revocably. If we suppose that it is an integral part of human exis¬ 

tence to be curious about the physical world we are born into, then, 
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to speak in the broadest terms, the origin of the nuclear peril lies, 

on the one hand, in our nature as rational and inquisitive beings 

and, on the other, in the nature of matter. Because the energy that 

nuclear weapons release is so great, the whole species is threatened 

by them, and because the spread of scientific knowledge is unstop¬ 

pable, the whole species poses the threat: in the last analysis, it is 

all of mankind that threatens all of mankind. (I do not mean to 

overlook the fact that at present it is only two nations—the United 

States and the Soviet Union—that possess nuclear weapons in num¬ 

bers great enough to possibly destroy the species, and that they thus 

now bear the chief responsibility for the peril. I only wish to point 

out that, regarded in its full dimensions, the nuclear peril tran¬ 

scends the rivalry between the present superpowers.) 

The fact that the roots of the nuclear peril lie in basic scien¬ 

tific knowledge has broad political implications that cannot be 

ignored if the world’s solution to the predicament is to be built on 

a solid foundation, and if futile efforts are to be avoided. One such 

effort would be to rely on secrecy to contain the peril—that is, to 

"classify” the “secret” of the bomb. The first person to try to suppress 

knowledge of how nuclear weapons can be made was the physicist 

Leo Szilard, who in 1939, when he first heard that a nuclear chain 

reaction was possible, and realized that a nuclear bomb might be 

possible, called on a number of his colleagues to keep the discovery 

secret from the Germans. Many of the key scientists refused. His 

failure foreshadowed a succession of failures, by whole govern¬ 

ments, to restrict the knowledge of how the weapons are made. The 

first, and most notable, such failure was the United States’ inability 

to monopolize nuclear weapons, and prevent the Soviet Union from 

building them. And we have subsequently witnessed the failure of 

the entire world to prevent nuclear weapons from spreading. Given 

the nature of scientific thought and the very poor record of past 

attempts to suppress it, these failures should not have surprised 

anyone. (The Gatholic Ghurch succeeded in making Galileo recant 

his view that the earth revolves around the sun, but we do not now 

believe that the sun revolves around the earth.) Another, closely 

related futile effort—the one made by our hypothetical council— 
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would be to try to resolve the nuelear predieament through dis¬ 

armament alone, without aecompanying politieal measures. Like 

the hope that the knowledge ean be classified, this hope loses sight 

of the fact that the nuclear predicament consists not in the posses¬ 

sion of nuclear weapons at a particular moment by certain nations 

but in the circumstance that mankind as a whole has now gained 

possession once and for all of the knowledge of how to make them, 

and that all nations—and even some groups of people which are not 

nations, including terrorist groups—can potentially build them. Be¬ 

cause the nuclear peril, like the scientific knowledge that gave rise 

to it, is probably global and everlasting, our solution must at least 

aim at being global and everlasting. And the only kind of solution 

that holds out this promise is a global political one. In defining the 

task so broadly, however, I do not mean to argue against short¬ 

term palliatives, such as the Strategic Arms Limitation Talks be¬ 

tween the United States and the Soviet Union, or nuclear-nonpro¬ 

liferation agreements, on the ground that they are short-term. If 

a patient’s life is in danger, as mankind’s now is, no good cause is 

served by an argument between the nurse who wants to give him 

an aspirin to bring down his fever and the doctor who wants to per¬ 

form the surgery that can save his life; there is need for an argu¬ 

ment only if the nurse is claiming that the aspirin is all that is 

necessary. If, given the world’s discouraging record of political 

achievement, a lasting political solution seems almost beyond human 

powers, it may give us confidence to remember that what chal¬ 

lenges us is simply our extraordinary success in another field of 

activity—the scientific. We have only to learn to live politically in 

the world in which we already live scientifically. 

Since 1947, the Bulletin of the Atomic Scientists has included 

a “doomsday clock” in each issue. The editors place the hands 

farther away from or closer to midnight as they judge the world to 

be farther away from or closer to a nuclear holocaust. A companion 

clock can be imagined whose hands, instead of metaphorically rep¬ 

resenting a judgment about the likelihood of a holocaust, would 

represent an estimate of the amount of time that, given the world’s 

technical and political arrangements, the people of the earth can be 
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sure they have left before they are destroyed in a holocaust. At 

present, the hands would stand at, or a fraction of a second before, 

midnight, because none of us can be sure that at any second we will 

not be killed in a nuclear attack. If, by treaty, all nuclear warheads 

were removed from their launchers and stored somewhere else, and 

therefore could no longer descend on us at any moment without 

warning, the clock would show the amount of time that it would 

take to put them back on. If all the nuclear weapons in the world 

were destroyed, the clock would show the time that it would take 

to manufacture them again. If in addition confidence-inspiring po¬ 

litical arrangements to prevent rearmament were put in place, the 

clock would show some estimate of the time that it might take for 

the arrangements to break down. And if these arrangements were to 

last for hundreds or thousands of years (as they must if mankind is 

to survive this long), then some generation far in the future might 

feel justified in setting the clock at decades, or even centuries, be¬ 

fore midnight. But no generation would ever be justified in retiring 

the clock from use altogether, because, as far as we can tell, there 

will never again be a time when self-extinction is beyond the reach 

of our species. An observation that Plutarch made about politics 

holds true also for the task of survival, which has now become the 

principal obligation of politics: “They are wrong who think that 

politics is like an ocean voyage or a military campaign, something 

to be done with some end in view, something which levels off as 

soon as that end is reached. It is not a public chore, to be got over 

with; it is a way of life.” 

The scientific principles and techniques that make possible the 

construction of nuclear weapons are, of course, only one small por¬ 

tion of mankind’s huge reservoir of scientific knowledge, and, as I 

have mentioned, it has always been known that scientific findings 

can be made use of for evil as well as for good, according to the 

intentions of the user. What is new to our time is the realization 

that, acting quite independently of any good or evil intentions of 

ours, the human enterprise as a whole has begun to strain and 
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erode the natural terrestrial world on which human and other life 

depends. Taken in its entirety, the increase in mankind’s strength 

has brought about a decisive, many-sided shift in the balance of 

strength between man and the earth. Nature, once a harsh and 

feared master, now lies in subjection, and needs protection against 

man’s powers. Yet because man, no matter what intellectual and 

technical heights he may scale, remains embedded in nature, the 

balance has shifted against him, too, and the threat that he poses to 

the earth is a threat to him as well. The peril to nature was difficult 

to see at first, in part because its symptoms made their appearance 

as unintended “side effects” of our intended goals, on which we had 

fixed most of our attention. In economic production, the side effects 

are the peril of gradual pollution of the natural environment—by, 

for example, global heating through an increased “greenhouse ef¬ 

fect.” In the military field, the side effects, or prospective side effects 

—sometimes referred to by the strategists as the “collateral effects” 

—include the possible extinction of the species through sudden, 

severe harm to the ecosphere, caused by global radioactive contami¬ 

nation, ozone depletion, climatic change, and the other known and 

unknown possible consequences of a nuclear holocaust. Though 

from the point of view of the human actor there might be a clear 

difference between the “constructive” economic applications of 

technology and the “destructive” military ones, nature makes no 

such distinction: both are beachheads of human mastery in a de¬ 

fenseless natural world. (For example, the ozone doesn’t care 

whether oxides of nitrogen are injected into it by the use of super¬ 

sonic transports or by nuclear weapons; it simply reacts according 

to the appropriate chemical laws.) It was not until recently that it 

became clear that often the side effects of both the destructive and 

the constructive applications were really the main effects. And now 

the task ahead of us can be defined as one of giving the “side ef¬ 

fects,” including, above all, the peril of self-extinction, the weight 

they deserve in our judgments and decisions. To use a homely meta¬ 

phor, if a man discovers that improvements he is making to his 

house threaten to destroy its foundation he is well advised to re¬ 

think them. 
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A nuclear holocaust, because of its unique combination of im¬ 

mensity and suddenness, is a threat without parallel; yet at the 

same time it is only one of countless threats that the human enter¬ 

prise, grown mighty through knowledge, poses to the natural world. 

Our species is caught in the same tightening net of technical success 

that has already strangled so many other species. (At present, it has 

been estimated, the earth loses speeies at the rate of about three 

per day.) The peril of human extinction, which exists not because 

every single person in the world would be killed by the immediate 

explosive and radioactive effects of a holocaust—something that is 

exceedingly unlikely, even at present levels of armament—but be¬ 

cause a holocaust might render the biosphere unfit for human sur¬ 

vival, is, in a word, an ecological peril. The nuclear peril is usually 

seen in isolation from the threats to other forms of life and their 

ecosystems, but in fact it should be seen as the very center of the 

ecological crisis—as the cloud-covered Everest of which the more 

immediate, visible kinds of harm to the environment are the mere 

foothills. Both the effort to preserve the environment and the effort 

to save the species from extinction by nuclear arms would be en¬ 

riched and strengthened by this recognition. The nuclear question, 

which now stands in eerie seclusion from the rest of life, would 

gain a context, and the ecological movement, which, in its concern 

for plants and animals, at times assumes an almost misanthropic 

posture, as though man were an unwanted intruder in an otherwise 

unblemished natural world, would gain the humanistic intent that 

should stand at the heart of its concern. 

Seen as a planetary event, the rising tide of human mastery 

over nature has brought about a categorical increase in the power 

of death on earth. An organism’s ability to renew itself during its 

lifetime and to reproduce itself depends on the integrity of what 

biologists call “information” stored in its genes. What endures— 

what lives—in an organism is not any particular group of cells but a 

configuration of cells which is dictated by the genetic information. 

What survives in a species, correspondingly, is a larger configura¬ 

tion, which takes in all the individuals in the species. An ecosystem 

is a still larger configuration, in which a whole constellation of spe- 
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cies forms a balanced, self-reproducing, slowly changing whole. 

The ecosphere of the earth—Dr. Lewis Thomas’s “cell”—is, fi¬ 

nally, the largest of the living configurations, and is a carefully 

regulated and balaneed, self-perpetuating system in its own right. 

At each of these levels, life is coherence, and the loss of eo- 

herence—the sudden slide toward disorder—is death. Seen in this 

light, life is information, and death is the loss of information, return¬ 

ing the substance of the creature to randomness. However, the 

death of a species or an ecosystem has a role in the natural order 

that is very different from that of the death of an organism. Whereas 

an individual organism, once born, begins to proceed inevitably 

toward death, a species is a source of new life that has no fixed 

term. An organism is a configuration whose demise is built into its 

plan, and within the life of a species the death of individual mem¬ 

bers normally has a fixed, limited, and necessary place, so that as 

death moves through the ranks of the living its pace is roughly 

matched by the pace of birth, and populations are kept in a rough 

balance that enables them to coexist and endure in their particular 

ecosystem. A species, on the other hand, can survive as long as en¬ 

vironmental eireumstances happen to permit. An ecosystem, like¬ 

wise, is indefinitely self-renewing. But when the pace of death is 

too much increased, either by human intervention in the environ¬ 

ment or by some other event, death becomes an extinguishing 

power, and species and ecosystems are lost. Then not only are indi¬ 

vidual creatures destroyed but the sources of all future creatures of 

those kinds are closed down, and a portion of the diversity and 

strength of terrestrial life in its entirety vanishes forever. And when 

man gained the ability to intervene directly in the workings of the 

global “cell” as a whole, and thus to extinguish species wholesale, 

his power to encroach on life increased by still another order of 

magnitude, and came to threaten the balance of the entire planetary 

system of life. 

Hence, there are two competing forces at work in the ter¬ 

restrial environment—one natural, which acts over periods of mil¬ 

lions of years to strengthen and multiply the forms of life, and the 

other man-made and man-operated, which, if it is left unregulated 
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and unguided, tends in general to deplete life’s array of forms. 

Indeed, it is a striking fact that both of these great engines of 

change on earth depend on stores of information that are passed 

down from generation to generation. There is, in truth, no closer 

analogy to scientific progress, in which a steadily growing pool of 

information makes possible the creation of an ever more impressive 

array of artifacts, than evolution, in which another steadily growing 

pool of information makes possible the development of ever more 

complex and astonishing creatures—culminating in human beings, 

who now threaten to raze both the human and the natural struc¬ 

tures to their inanimate foundations. One is tempted to say that 

only the organic site of the evolutionary information has changed— 

from genes to brains. However, because of the extreme rapidity of 

technological change relative to natural evolution, evolution is un¬ 

able to refill the vacated niches of the environment with new 

species, and, as a result, the genetic pool of life as a whole is 

imperilled. Death, having been augmented by human strength, has 

lost its appointed place in the natural order and become a counter¬ 

evolutionary force, capable of destroying in a few years, or even in 

a few hours, what evolution has built up over billions of years. In 

doing so, death threatens even itself, since death, after all, is a part 

of life: stones may be lifeless but they do not die. The question 

now before the human species, therefore, is whether life or death 

will prevail on the earth. This is not metaphorical language but a 

literal description of the present state of affairs. 

One might say that after billions of years nature, by creating 

a species equipped with reason and will, turned its fate, which 

had previously been decided by the slow, unconscious movements 

of natural evolution, over to the conscious decisions of just one of 

its species. When this occurred, human activity, which until then 

had been confined to the historical realm—which, in turn, had been 

supported by the broader biological current—spilled out of its old 

boundaries and came to menace both history and biology. Thought 

and will became rriightier than the earth that had given birth to 

them. Now human beings became actors in the geological time 

span, and the laws that had governed the development and the 

113 



THE FATE OF THE EARTH 

survival of life began to be superseded by processes in the mind 

of man. Here, however, there were no laws; there was only choice, 

and the thinking and feeling that guide choice. The reassuring, 

stable, self-sustaining prehistoric world of nature dropped away, 

and in its place mankind’s own judgments, moods, and decisions 

loomed up with an unlooked-for, terrifying importance. 

Regarded objectively, as an episode in the development of life on 

earth, a nuclear holocaust that brought about the extinction of 

mankind and other species by mutilating the ecosphere would 

constitute an evolutionary setback of possibly limited extent—the 

first to result from a deliberate action taken by the creature extin¬ 

guished but perhaps no greater than any of several evolutionary 

setbacks, such as the extinction of the dinosaurs, of which the 

geological record offers evidence. (It is, of course, impossible to 

judge what course evolution would take after human extinction, 

but the past record strongly suggests that the reappearance of man 

is not one of the possibilities. Evolution has brought forth an 

amazing variety of creatures, but there is no evidence that any 

species, once extinguished, has ever evolved again. Whether or not 

nature, obeying some law of evolutionary progress, would bring 

forth another creature equipped with reason and will, and capable 

of building, and perhaps then destroying, a world, is one more 

unanswerable question, but it is barely conceivable that some gifted 

new animal will pore over the traces of our self-destruction, 

trying to figure out what went wrong and to learn from our mis¬ 

takes. If this should be possible, then it might justify the remark 

once made by Kafka: “There is infinite hope, but not for us.” If, 

on the other hand, as the record of life so far suggests, terrestrial 

evolution is able to produce only once the miracle of the qualities 

that we now associate with human beings, then all hope rides with 

human beings.) However, regarded subjectively, from within hu¬ 

man life, where we are all actually situated, and as something that 

would happen to us, human extinction assumes awesome, inappre¬ 

hensible proportions. It is of the essence of the human condition 
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that we are born, live for a while, and then die. Through mishaps 

of all kinds, we may also suffer untimely death, and in extinction 

by nuclear arms the number of untimely deaths would reach the 

limit for any one catastrophe: everyone in the world would die. 

But although the untimely death of everyone in the world would 

in itself constitute an unimaginably huge loss, it would bring with 

it a separate, distinct loss that would be in a sense even huger—the 

cancellation of all future generations of human beings. According 

to the Bible, when Adam and Eve ate the fruit of the tree of 

knowledge God punished them by withdrawing from them the 

privilege of immortality and dooming them and their kind to die. 

Now our species has eaten more deeply of the fruit of the tree of 

knowledge, and has brought itself face to face with a second death 

—the death of mankind. In doing so, we have caused a basic change 

in the circumstances in which life was given to us, which is to 

say that we have altered the human condition. The distinctness of 

this second death from the deaths of all the people on earth can 

be illustrated by picturing two different global catastrophes. In the 

first, let us suppose that most of the people on earth were killed 

in a nuclear holocaust but that a few million survived and the earth 

happened to remain habitable by human beings. In this catastrophe, 

billions of people would perish, but the species would survive, and 

perhaps one day would even repopulate the earth in its former 

numbers. But now let us suppose that a substance was released 

into the environment which had the effect of sterilizing all the 

people in the world but otherwise leaving them unharmed. Then, 

as the existing population died off, the world would empty of 

people, until no one was left. Not one life would have been short¬ 

ened by a single day, but the species would die. In extinction by 

nuclear arms, the death of the species and the death of all the 

people in the world would happen together, but it is important 

to make a clear distinction between the two losses; otherwise, the 

mind, overwhelmed by the thought of the deaths of the billions 

of living people, might stagger back without realizing that behind 

this already ungraspable loss there lies the separate loss of the future 

generations. 
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The possibility that the living can stop the future generations 

from entering into life compels us to ask basic new questions about 

our existence, the most sweeping of which is what these unborn 

ones, most of whom we will never meet even if they are bom, 

mean to us. No one has ever thought to ask this question before 

our time, because no generation before ours has ever held the life 

and death of the species in its hands. But if we hardly know how 

to comprehend the possible deaths in a holocaust of the billions 

of people who are already in life how are we to comprehend the 

life or death of the infinite number of possible people who do not 

yet exist at all? How are we, who are a part of human life, to step 

back from life and see it whole, in order to assess the meaning of 

its disappearance? To kill a human being is murder, and there are 

those who believe that to abort a fetus is also murder, but what 

crime is it to cancel the numberless multitude of unconceived 

people? In what court is such a crime to be judged? Against whom 

is it committed? And what lavv^ does it violate? If we find the 

nuclear peril to be somehow abstract, and tend to consign this 

whole elemental issue to “defense experts” and other dubiously 

qualified people, part of the reason, certainly, is tliat the future 

generations really are abstract—that is to say, without the tangible 

existence and the unique particularities that help to make the 

living real to us. And if we find the subject strangely “impersonal” 

it may be in part because the unborn, who are the ones directly 

imperilled by extinction, are not yet persons. What are they, then? 

They lack the individuality that we often associate with the 

sacredness of life, and may at first thought seem to have only a 

shadowy, mass existence. Where are they? Are they to be pictured 

lined up in a sort of fore-life, waiting to get into life? Or should 

we regard them as nothing more than a pinch of chemicals in our 

reproductive organs, toward which we need feel no special obliga¬ 

tions? What standing should they have among us? How much 

should their needs count in competition with ours? How far should 

the living go in trying to secure their advantage, their happiness, 

their existence? 

The individual person, faced with the metaphysical-seeming 
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perplexities involved in pondering the possible cancellation of 

people who do not yet exist—an apparently extreme effort of the 

imagination, which seems to require one first to summon before the 

mind’s eye the countless possible people of the future generations 

and then to consign these incorporeal multitudes to a more pro¬ 

found nothingness—might well wonder why, when he already has 

his own death to worry about, he should occupy himself with this 

other death. Since our own individual death promises to inflict a 

loss that is total and final, we may find the idea of a second death 

merely redundant. After all, can everything be taken away from 

us twice? Moreover, a person might reason that even if mankind 

did perish he wouldn’t have to know anything about it, since in 

that event he himself would perish. There might actually be some¬ 

thing consoling in the idea of having so much company in death. In 

the midst of universal death, it somehow seems out of order to 

want to go on living oneself. As Randall Jarrell wrote in his poem 

“Losses,” thinking back to his experience in the Second World War, 

“it was not dying: everybody died.” 

However, the individual would misconceive the nuclear peril 

if he tried to understand it primarily in terms of personal danger, 

or even in terms of danger to the people immediately known to 

him, for the nuclear peril threatens life, above all, not at the level 

of individuals, who already live under the sway of death, but at the 

level of everything that individuals hold in common. Death cuts 

off life; extinction cuts off birth. Death dispatches into the nothing¬ 

ness after life each person who has been born; extinction in one 

stroke locks up in the nothingness before life all the people who 

have not yet been born. For we are finite beings at both ends of 

our existence—natal as well as mortal—and it is the natality of our 

kind that extinction threatens. We have always been able to send 

people to their death, but only now has it become possible to 

prevent all birth and so doom all future human beings to un¬ 

creation, The threat of the loss of birth—a beginning that is over 

and done with for every living person—cannot be a souree of im¬ 

mediate, selfish concern; rather, this threat assails everything that 

people hold in common, for it is the ability of our species to produce 

117 



THE FATE OF THE EARTH 

new generations which assures the continuation of the world in 

which all our common enterprises occur and have their meaning. 

Each death belongs inalienably to the individual who must suffer 

it, but birth is our common possession. And the meaning of ex¬ 

tinction is therefore to be sought first not in what each person’s 

own life means to him but in what the world and the people in it 

mean to him. 

In its nature, the human world is, in Hannah Arendt’s words, 

a “common world,” which she distinguishes from the “private 

realm” that belongs to each person individually. (Somewhat sur¬ 

prisingly, Arendt, who devoted so much of her attention to the 

unprecedented evils that have appeared in our century, never 

addressed the issue of nuclear arms; yet I have discovered her 

thinking to be an indispensable foundation for reflection on this 

question.) The private realm, she writes in “The Human Condi¬ 

tion,” a book published in 1958, is made up of “the passions of the 

heart, the thoughts of the mind, the delights of the senses,” and 

terminates with each person’s death, which is the most solitary of 

all human experiences. The common world, on the other hand, is 

made up of all institutions, all cities, nations, and other communi¬ 

ties, and all works of fabrication, art, thought, and science, and it 

survives the death of every individual. It is basic to the common 

world that it encompasses not only the present but all past and 

future generations. “The common world is what we enter when we 

are born and what we leave behind when we die,” Arendt writes. 

“It transcends our life-span into past and future alike; it was there 

before we came and will outlast our brief sojourn in it. It is what 

we have in common not only with those who live with us, but also 

with those who were here before and with those who will come 

after us.” And she adds, “Without this transcendence into a poten¬ 

tial earthly immortality, no politics, strictly speaking, no common 

world, and no public realm is possible.” The creation of a common 

world is the use that we human beings, and we alone among the 

earth’s creatures, have made of the biological circumstance that 

while each of us is mortal, our species is biologically immortal. If 

mankind had not established a common world, the species would 
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still outlast its individual members and be immortal, but this im¬ 

mortality would be unknown to us and would go for nothing, as it 

does in the animal kingdom, and the generations, unaware of one 

another’s existence, would come and go like waves on the beach, 

leaving everything just as it was before. In fact, it is only because 

humanity has built up a common world that we can fear our de¬ 

struction as a species. It may even be that man, who has been 

described as the sole creature that knows that it must die, can 

know this only because he lives in a common world, which permits 

him to imagine a future beyond his own life. This common world, 

which is unharmed by individual death but depends on the survival 

of the species, has now been placed in jeopardy by nuclear arms. 

Death and extinction are thus complementary, dividing between 

them the work of undoing, or threatening to undo, everything that 

human beings are or can ever become, with death terminating the 

life of each individual and extinction imperilling the common world 

shared by all. In one sense, extinction is less terrible than death, 

since extinction can be avoided, while death is inevitable; but in 

another sense extinction is more terrible—is the more radical noth¬ 

ingness—because extinction ends death just as surely as it ends 

birth and life. Death is only death; extinction is the death of death. 

The world is made a common one by what Arendt calls “pub¬ 

licity,” which insures that “everything that appears in public can 

be seen and heard by everybody.” She writes, |^“A common world 

can survive the coming and going of the generations only to the 

extent that it appears in public. It is the publicity of the public 

realm which can absorb and make shine through the centuries 

whatever men may want to save from the natural ruin of time3 

But this publicity does not only shine on human works; it also 

brings to light the natural foundations of life, enabling us to per¬ 

ceive what our origins are. It thereby permits us not only to endow 

things of our own making with a degree of immortality but to see 

and appreciate the preexisting, biological immortality of our species 

and of life on the planet, which forms the basis for any earthly 

immortality whatever. The chief medium of the publicity of the 

common world is, of course, language, whose possession by man 
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is believed by many to be what separates him from the other ani¬ 

mals; but there are also the other “languages” of the arts and sci¬ 

ences. And standing behind language is that of which language is 

expressive—our reason, our psyche, our will, and our spirit. Through 

these, we are capable of entering into the lives of others, and of 

becoming aware that we belong to a community of others that is 

as wide as our species. The foundation of a common world is an 

exclusively human achievement, and to live in a common world— 

to speak and listen to one another, to read, to write, to know about 

the past and look ahead to the future, to receive the achievements 

of past generations, and to pass them on, together with achieve¬ 

ments of our own, to future generations, and otherwise to partici¬ 

pate in human enterprises that outlast any individual life—is part 

of what it means to be human, and by threatening all this nuclear 

weapons threaten a part of our humanity. The common world is 

not something that can be separated from the life we now live; it 

is intrinsic to our existence—something as close to us as the words 

we speak and the thoughts we think using those words. Descartes’s 

famous axiom “I think, therefore I am” has perhaps been more 

extensively rebutted than any other single philosophical proposi¬ 

tion. The rebuttal by Lewis Mumford happens to amount to a de¬ 

scription of each person’s indebtedness to the common world and 

to the common biological inheritance that the common world has 

brought to light. “Descartes forgot that before he uttered these 

words ‘I think’ ... he needed the cooperation of countless fellow- 

beings, extending back to his own knowledge as far as the thou¬ 

sands of years that Biblical history recorded,” Mumford writes in 

“The Pentagon of Power,” a book published in 1970. “Beyond that, 

we know now he needed the aid of an even remoter past that man¬ 

kind too long remained ignorant of: the millions of years required 

to transform his dumb animal ancestors into conscious human be¬ 

ings.” In our long and arduous ascent out of biological darkness, 

it seems, we forgot our indebtedness to the natural world of our 

origins, and now, in consequence, threaten to plunge ourselves into 

an even deeper darkness. The nuclear predicament is thus in every 

sense a crisis of life in the common world. Only because there is 
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a common world, in which knowledge of the physical world accu¬ 

mulates over the generations, can there be a threat to the common 

world and to its natural foundations. Only because there is a com¬ 

mon world, which permits us knowledge of other generations and 

of the terrestrial nature of which human life is a part, can we worry 

about, or even know of, that threat. And only because there is a 

common world can we hope, by concerting our actions, to save 

ourselves and the earth. 

The common world has been the work of every generation that 

has lived in it, back to the remotest ages. Much as poets begin by 

using language as they find it but, usually as an unself-conscious 

consequence of their work, leave usage slightly altered behind them, 

people in general pursue their various ends in the yielding medium 

of the world and shape its character by their actions. But although 

the world receives the imprint of the lives of those who pass through 

it, it has never been given to any single generation to dictate the 

character of the world. Not even the most thoroughgoing totali¬ 

tarian regimes have succeeded in wholly shaping the lives of their 

peoples. One has only to think of Alexander Solzhenitsyn growing 

up in the Soviet Union but drawing so mueh of his spiritual sus¬ 

tenance from earlier centuries of Russian life, or to think of China, 

where so many of the customs and qualities of the people have 

outlasted what was probably the longest and most eoncentrated 

assault in history by a government on the national tradition of its 

own country, to realize how deeply a people’s past is woven into 

its present. 

The links binding the living, the dead, and the unborn were 

described by Edmund Burke, the great eighteenth-century English 

conservative, as a “partnership” of the generations. He wrote, “So¬ 

ciety is indeed a contract. ... It is a partnership in all science; a 

partnership in all art; a partnership in every virtue, and in all per¬ 

fection. As the ends of such a partnership cannot be obtained except 

in many generations, it becomes a partnership not only between 

those who are living, but between those who are living, those who 

are dead, and those who are to be born.” Pericles offered a similar, 

though not identical, vision of the common life of the generations 
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in his funeral oration, in which he said that all Athens was a “sepul¬ 

chre” for the remembrance of the soldiers who had died fighting 

for their city. Thus, whereas Burke spoke of common tasks that 

needed many generations for their achievement, Pericles spoke of 

the immortality that the living confer on the dead by remembering 

their sacrifices. In the United States, Abraham Lincoln seemed to 

combine these two thoughts when he said in his Gettysburg address 

that the sacrifices of the soldiers who had died at Gettysburg laid 

an obligation on the living to devote themselves to the cause for 

which the battle had been fought. And, indeed, every political ob¬ 

server or political actor of vision has recognized that if life is to 

be fully human it must take cognizance of the dead and the unborn. 

But now our responsibilities as citizens in the common world 

have been immeasurably enlarged. In the pre-nuclear common 

world, we were partners in the protection of the arts, the institu¬ 

tions, the customs, and all “perfection” of life; now we are also 

partners in the protection of life itself. Burke described as a com¬ 

mon inheritance the achievements that one generation passed along 

to the next. “By a constitutional policy, working after the pattern 

of nature, we receive, we hold, we transmit our government and 

our privileges, in the same manner in which we enjoy and transmit 

our property and our lives,” he wrote. “The institutions of policy, 

the goods of fortune, the gifts of Providence, are handed down, to 

us and from us, in the same course and order.” These words appear 

in Burke’s “Reflections on the Revolution in France”—the revolution 

being an event that filled him with horror, for in it he believed he 

saw a single generation violently destroying in a few years the 

national legacy of hundreds of years. But, whether or not he was 

right in thinking that the inheritance of France was being squan¬ 

dered by its recipients, the inheriting generations and their suc¬ 

cessors were at least biologically intact. In our time, however, 

among the items in the endangered inheritance the inheritors find 

themselves. Each generation of mankind still receives, holds, and 

transmits the inheritance from the past, but, being now a part of 

that inheritance, each generation is received, is held, and is trans¬ 

mitted, so that receiver and received, holder and held, transmitter 

122 



The Second Death 

and transmitted are one. Yet our jeopardy is only a part of the 

jeopardy of all life, and the largest item in the inheritance that we 

receive, hold, and must transmit is the entire ecosphere. So deep 

is the change in the structure of human life brought about by this 

new peril that in retrospect the Burkean concern about the “perfec¬ 

tion” of life, indispensable as this concern is to the quality of our 

existence, seems like only the barest hint or suggestion of the in¬ 

comparably more commanding obligation that is laid on us by 

the nuclear predicament. It strikes modern ears as prophetic that 

when Burke sought to describe the permanence in human affairs 

which he so valued he often resorted to metaphors drawn from the 

natural world—speaking, for example, of a “pattern of nature” that 

human society should imitate—as though he had had a premonition 

that an almost habitually revolutionary mankind would one day pro¬ 

ceed from tearing society apart to tearing the natural world apart. 

Speaking of the society into which each of us is born, Burke angrily 

asked whether it could be right to “hack that aged parent in pieces.” 

His words have acquired a deeper meaning than he could ever 

have foretold for them now that the parent in question is not merely 

human society but the earth itself. 

Since all human aims, personal or political, presuppose human 

existence, it might seem that the task of protecting that existence 

should command all the energy at our disposal. However, the claims 

that the conduct of life lays upon us, including our desire for in¬ 

dividual survival, have not suspended themselves in deference to 

the peril to life as a whole. As long as we keep from extinguishing 

ourselves, history continues at full flood, and the needs, desires, 

fears, interests, and ideals that have always moved people assert 

themselves with their usual vigor, even though extinction threatens 

them all with termination forever. For example, although people 

may want the species to survive, they may also want to be free, to 

be prosperous, to be treated justly, and so on. We are thus required 

to weigh the value of these goals of human life against the value 

of human life in its entirety. But while we are used to weighing 
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the various goals of human life against one another, this new task 

finds us unprepared. For with what measuring rods should we 

gauge our worth as a species, and how should we rate ourselves 

against things whose own worth derives from our existence? These 

questions are by no means academic. Every government and every 

citizen in the world—but especially the governments and the citi¬ 

zens of the United States and the Soviet Union—face the decision 

of how much weight to give to the survival of the world compared 

with the exigencies of business in the world. Ordinarily, when we 

look out upon each other and upon the world we measure the 

worth of what we find by making use of standards. For measuring 

the products of our labor, we may employ a standard of usefulness; 

for political activity, a standard of justice; for artistic and intellec¬ 

tual work, standards of beauty and truth; for human behavior in 

general, a standard of goodness. And when the things we value in 

life are in conflict we weigh them against one another by the per¬ 

haps indefinable but nevertheless comprehensible and useful stand¬ 

ard of the common good. But none of these standards, including 

that of the common good, are suitable for gauging the worth of 

mankind as a whole, for none of them have any meaning or appli¬ 

cation unless one first assumes the existence of the very thing whose 

loss they are supposed to measure; namely, mankind. Anyone who 

prizes the usefulness of things assumes the existence of human 

beings to whom things can be useful; anyone who loves justice 

assumes the existence of a society whose parts can be brought into 

relationships that are just; anyone who loves beauty and truth 

assumes the existence of minds to which the beautiful and the true 

can manifest themselves; anyone who loves goodness assumes the 

existence of creatures who are capable of exhibiting it and being 

nourished by it; and anyone who wishes to promote the common 

good assumes the existence of a community whose divergent aims 

it can harmonize. These standards of worth, and any others that 

one might think of, are useful only in relating things that are in life 

to one another, and are inadequate as measures of life itself. We 

cannot, for example, say in any simple or unqualified sense that 

the end of the world is bad and its continuation good, because man- 
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kind is not in itself good or evil but is the source of both, providing 

the theatre in which good and evil actions appear as well as the 

actors by whom they are all enacted. (No stone, tree, or lion ever 

did anything either good or evil.) Neither can we say that mankind 

is useful. For to whom are we of any use? Human life is not needed 

by someone somewhere; rather, it is the seat of need, and need is 

one of the modes of our being. 

The question of the worth of each individual human life, like 

the question of the worth of mankind, also poses the question of 

what life might be “for”—if, indeed, it is right to say that life is 

“for” anything—but with the crucial difference that while the in¬ 

dividual can sacrifice his own life “for” others, mankind cannot do 

the same, since it includes all possible others within itself. Some 

philosophers, faced with the perplexing fact that although we can 

try to judge the worth of everything in creation by asking how well 

it serves as a means to some end of mankind’s, mankind itself does 

not seem to be a means to anything, and therefore, by this estima¬ 

tion, is, strictly speaking, worthless, have attempted to solve the 

problem (as Kant, for example, did) by saying that man is “an end 

in himself” or a “final end,” by which they meant that service to 

human beings was the highest good, and that human life was not 

to be treated as a means for achieving some other, supposedly 

higher good. However, this description is open to the criticism that 

by placing mankind at the final stage of a series of means and ends 

it seems to suggest that man creates himself—since the process of 

reaching ends through means is a purely human one—whereas in 

fact he was created by powers over which he had no influence what¬ 

ever. It would be more appropriate, perhaps, to say that man is 

a beginning, for all chains of means and ends, no matter what their 

ultimate goals may be, start up out of man, whose existence they 

presuppose, and only then circle back into him, and so are wholly 

enclosed within human life. In that sense, man does not serve as a 

“final end” so much as stand prior to all means and ends, shaping 

and defining them according to his nature and his will. But this 

“beginning,” whose existence is a fait accompli as far as we are 

concerned, is hard for us to see, because as soon as we start 
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thinking something, intending something, enjoying something, or 

doing something, we have already taken it—“it” being our very 

selves and our fellow human beings—for granted. The forms that 

the life of the species can assume appear in innumerable clearly 

defined, often visible shapes, but mankind itself—the bare structure 

of human life, which underlies all these permutations—never ap¬ 

pears as such, and remains, in a way, invisible. 

One reason that standards fail us in our attempt to grasp the 

worth of our species is that they are meant to provide a common 

frame of reference against which the individuals in a given class of 

things can be measured, whereas mankind is a member of no class 

that we have as yet discovered. It is theoretically possible, of course, 

that other creatures endowed with the mental, psychological, and 

spiritual faculties that now distinguish human beings from all other 

forms of life will be discovered in outer space, and that we will 

then be able to rate ourselves in relation to them according to some 

suitable standard that will suggest itself once the creatures are in 

view. Even now, we are free to imagine that some extraterrestrial 

creature or god might take the measure of our loss by regarding it 

as a gap of a certain character and size in the order of a universal 

living creation of whose existence we are as yet unaware. But these 

lofty proceedings, in which we exchange our human perspective for 

a purely speculative superhuman one, are an evasion, for they lift 

us clean out of the human predicament that it is our obligation to 

face. By setting up an intelligence that itself escapes extinction and 

looks down upon the event, and by endowing that intelligence with 

suspiciously human characteristics, we in effect deny or evade the 

reality of extinction, for we have covertly manufactured a survivor. 

(Could it be that the vogue for science fiction and other types of 

pure fantasy stems in part from the reassurance we get from be¬ 

lieving that there are other forms of life in the universe besides 

ours? The extra worlds offered by science fiction may provide us 

with an escape in imagination from the tight trap that our species 

is caught in in reality.) Seen in religious terms, such an assumption 

of a godlike perspective would be an attempted usurpation by man 

of God’s omniscience, and, as such, a form of blasphemy. A second 
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reason that standards fail us, then, is that employment of the only 

ones we actually have in our possession or have any real title to 

apply—the human ones—is terminated by our extinction, and we 

are left with the impossibility of a judgment without a judge to 

pass it. 

A closely related, and more serious, perversion of religion is 

the suggestion, made by some Christian fundamentalists, that the 

nuclear holocaust we threaten to unleash is the Armageddon threat¬ 

ened by God in the Bible. This identification arrogates to ourselves 

not only God’s knowledge but also His will. However, it is not God, 

picking and choosing among the things of His creation, who threat¬ 

ens us but we ourselves. And extinction by nuclear arms would not 

be the Day of Judgment, in which God destroys the world but raises 

the dead and then metes out perfect justice to everyone who has 

ever lived; it would be the utterly meaningless and completely 

unjust destruction of mankind by men. To imagine that God is 

guiding our hand in this action would quite literally be the ultimate 

evasion of our responsibility as human beings—a responsibility that 

is ours because (to stay with religious interpretation for a moment) 

we possess a free will that was implanted in us by God. 

Human beings have a worth—a worth that is sacred. But it is 

for human beings that they have that sacred worth, and for them 

that the other things in the creation have their worth (although it 

is a reminder of our indissoluble connection with the rest of life 

that many of our needs and desires are also felt by animals). Hence, 

while our standards of worth have reference to the various possible 

worthy things in life, they all also point back to the life of the 

needy, or suffering, or rejoicing, or despairing, or admiring, or 

spiritually thirsting person in whose existence the things are found 

to be worthy or lacking in worth. To borrow elementary philo¬ 

sophical language, as objects the members of the species are among 

many things in existence that have worth in human eyes, but as the 

sum of all possible human subjects the species comprises all those 

“eyes,” and in that sense is the sole originator of all worth as it is 

given to us to be aware of it. The death of an individual person 

is a loss of one subject, and of all its needs, longings, sufferings, and 
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enthusiasms—of its being. But the extinction of the species goes 

farther, and removes from the known universe the human kind of 

being, which is different from any other kind that we as yet know 

of. It is, above all, the death of mankind as this immortal source of 

all human subjects, not the death of mankind as an object, that 

makes extinction radically unique and “unthinkable.” In extinction, 

a darkness falls over the world not because the lights have gone 

out but because the eyes that behold the light have been closed. 

To assert this, however, is not to assert that only that which the 

human eye beholds is real. There is nothing in a holocaust that calls 

into doubt the existence of the physical world, which we can be 

confident will go on existing whether we destroy ourselves or not. 

We are even free to suppose that in a certain sense the worth of 

things will still reside in them in our absence, waiting for creatures 

who can appreciate it to reappear. But, without entering into the 

debate over whether beauty is in the eye of the beholder or in “the 

thing itself,” we can at least say that without the beholder the 

beauty goes to waste. The universe would still exist, but the uni¬ 

verse as it is imprinted on the human soul would be gone. Of many 

of the qualities of worth in things, we can say that they give us a 

private audience, and that insofar as they act upon the physical 

world they do so only by virtue of the response that they stir in us. 

For example, any works of art that survived our extinction would 

stare off into a void without finding a responding eye, and thus 

become shut up in a kind of isolation. (The physical qualities of 

things, on the other hand, will go on interacting among themselves 

without us.) Or, to put it differently, the qualities of worth find in 

us their sole home in an otherwise neutral and inhospitable universe. 

I believe that Rilke was saying something of this kind when, in the 

“Duino Elegies,” he wrote the lines: 

Earth, isn’t this what you want: an invisible 

re-arising in us? Is it not your dream 

to be one day invisible? Earth! invisible! 

What is your urgent command, if not transformation? 
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Earth, you darling, I will! Oh, believe me, you need 

your Springs no longer to win me: a single one, 

just one, is already more than my blood can endure. 

Because we are the ones who hold everything that is of worth 

to be so, the attempt to assign a worth to our species leads us in an 

intellectual circle. We find ourselves trying to gauge the usefulness 

of usefulness, the goodness of goodness, the worth of worth, and 

these are questions that have no resolution. Mankind is to be 

thought of not as something that possesses a certain worth (al¬ 

though in the eyes of one another we have that, too) —as something 

with a certain measurable degree of usefulness, beauty, or goodness 

(for just as often as we are useful, beautiful, or good we are de¬ 

structive, ugly, or evil)—but as the inexhaustible source of all the 

possible forms of worth, which has no existence or meaning without 

human life. Mankind is not, in the ancient phrase, the measure of 

all things; he is the measurer, and is himself measureless. 

For the generations that now have to decide whether or not to 

risk the future of the species, the implication of our species’ unique 

place in the order of things is that while things in the life of man¬ 

kind have worth, we must never raise that worth above the life of 

mankind and above our respect for that life’s existence. To do this 

would be to make of our highest ideals so many swords with which 

to destroy ourselves. To sum up the worth of our species by refei- 

ence to some particular standard, goal, or ideology, no matter how 

elevated or noble it might be, would be to prepare the way for 

extinction by closing down in thought and feeling the open-ended 

possibilities for human development which extinction would close 

down in fact. There is only one circumstance in which it might be 

possible to sum up the life and achievement of the species, and that 

circumstance would be that it had already died; but then, of course, 

there would be no one left to do the summing up. Only a generation 

that believed itself to be in possession of final, absolute truth could 

ever conclude that it had reason to put an end to human life, and 

only generations that recognized the limits to their own wisdom 
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and virtue would be likely to subordinate their interests and dreams 

to the as yet unformed interests and undreamed dreams of the 

future generations, and let human life go on. 

From the foregoing, it follows that there can be no justification for 

extinguishing mankind, and therefore no justification for any nation 

ever to push the world into nuclear hostilities, which, once inaugu¬ 

rated, may lead uncontrollably to a full-scale holocaust and to 

extinction. But from this conclusion it does not follow that any 

action is permitted as long as it serves the end of preventing ex¬ 

tinction. The grounds for these two propositions become clearer if 

we consider the nature of ethical obligation. It seems especially 

important to consider the ethical side of the question, because the 

other common justification for military action—self-interest—obvi¬ 

ously can never justify extinction, inasmuch as extinction would 

constitute suicide for the perpetrator; and suicide, whatever else 

it may be, is scarcely in the interest of the one who commits it. 

I shall let the behavior of Socrates at his trial in Athens, in the 

fourth century b.c., on charges of corrupting youth and denigrating 

the gods, stand as a model of ethical behavior. His example has a 

special, direct relevance to the nuclear question, because every 

attempt to justify the use of nuclear weapons has been based on 

some variation of the conviction, first given full expression by him, 

in words that still sound with their full force, that the highest good 

is not life itself—mere survival—but the moral life. The possible 

application of the Socratic principle to the question of extinction 

is obvious: if under certain circumstances it is the duty of the 

individual to sacrifice his life for something higher than his life, 

might it not be the obligation of mankind under certain circum¬ 

stances to do the same? The philosopher Karl Jaspers, for one, 

thought so, and was one of the few who have had the courage to 

state such a belief outright. In his book “The Future of Mankind,” 

published in 1958, he writes, concerning the nuclear question, “Man 

is born to be free, and the free life that he tries to save by all 

possible means is more than mere life. Hence, life in the sense of 
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existence—individual life as well as all life—can be staked and 

sacrificed for the sake of the life that is worth living.” He asks, 

“And if no such way [to the life worth living] is found, does the 

substance of humanity then lie where failure is no longer an objec¬ 

tion—where indeed man s ultimately real, truly serious purpose is 

his doom?” To which he answers, “It could be necessary only as 

a sacrifice made for the sake of eternity.” I have suggested, though, 

that doom can never be a human purpose at all, truly serious or 

otherwise, but, rather, is the end of all human purposes, none of 

which can be fulfilled outside of human life. 

Jaspers’s opposite conclusion, I believe, depends on an applica¬ 

tion to the species as a whole of a canon of morality that properly 

applies only to each individual person. Ethical commandments have 

often been regarded as “absolute” for the individual (and thus as 

justifying any sacrifice made in their name), and, in a certain 

sense, Socrates regarded them in that light, too. He even claimed 

that a “voice,” or “God,” sometimes commanded him not to do 

certain things. The commands were absolute in two ways. First, 

once the voice, which we may take to be the voice of conscience, 

had spoken, he could not be released from it by appeal to any 

outside authority, such as the majority voice of the community. 

Second, the commands were absolutely binding on him, and had to 

be followed even unto death. Therefore, when the city of Athens 

put him on trial he was not at liberty to abandon the dictates of his 

conscience and to save his life. Instead, he chided the jury for 

“trying to put an innocent man to death,” and added, for good 

measure, that since to commit such an injustice would be in his 

opinion a worse fate than to suffer it, then “so far from pleading 

on my own behalf, as might be supposed, I am really pleading on 

yours.” In these bold words and actions, which cost him his life, 

Socrates asserted the absolute sovereignty of his conscience over 

his actions. But, having asserted that sovereignty, he did not go 

on to suppose that he had thereby won the right to exercise a 

similar sovereignty over others. On the contrary, it was of the 

essence of his conduct at the trial and at the execution that he 

placed himself wholly at the service of his community, and that 
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his belief in the worth of his actions in fact consisted in this. His 

radical assertion of the independence of his conscience was thus 

inseparable from a no less radical subordination of his interests to 

the good of his city. This subordination was evident in his decision 

to stand trial, in his decision after the trial to stay in Athens and 

suffer the death penalty rather than flee (as friends advised him 

to do), and in the words that he spoke throughout the proceedings. 

He persisted in dedicating himself to the service of his community 

even though the community might kill him for his pains. In this 

devotion, he resembled Christ, of course, who appeared on earth 

to be “a servant of all,” and gave up His life for the sake of the 

people who put Him to death. 

In the present context, the point is that if Socrates is taken as 

the example, there are no ethics apart from service to the human 

community, and therefore no ethical commandments that can jus¬ 

tify the extinction of humanity. Ethical obligation begins with the 

assumption that we are naturally inclined to look out for our own 

interests, and asks that we pay regard to the interests of others— 

that we do unto them as we would have them do unto us. But since 

extinction annihilates the community of others it can never be an 

ethical act, and to say that it could be is like saying that to kill the 

children in a school would be an educational experience for them, 

or to starve a country to death would be a beneficial economic 

measure for it. And even if all the people in the world somehow 

managed to persuade themselves that their death was justified 

(thus overlooking the question of for what or for whom it was 

justified), this suicidal action would still be wrong, because it 

would also cancel the unconsulted and completely innocent future 

generations. (Can anybody be more innocent than they are?) In 

actuality, of course, no one is proposing the voluntary suicide of 

everyone on earth; on the contrary, what is being claimed is that 

one or two countries have the right to jeopardize all countries and 

their descendants in the name of certain beliefs. Hence, those who, 

to defend risking extinction, start with the moral obligation of 

individual life” to sacrifice itself and generalize from that to an 
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obligation of “all life” to sacrifice itself (in Jaspers’s phrases) in 

fact pass from a principle of individual self-sacrifice to a principle 

of aggression by a few against all— all in this case including the 

unborn generations. 
The question remains whether there might be some superethi- 

cal, ultramundane principle, perhaps of religious inspiration, that 

could justify the destruction of the world. Is it possible, for example, 

that one day it might be our obligation to set both human interests 

and human morality aside and destroy the species for the sake of 

God? There is a long history of wars waged in the name of one 

god or another, but in the possible justifications for a nuclear holo¬ 

caust theological principles could play a role of special importance, 

because they might seem to offer something to “fight” for that 

would not itself be destroyed in a holocaust. For example, the 

extinction of an “evil” mankind might be regarded as acceptable 

or pleasing to a wrathful God-or, at least, as representing the 

fulfillment of some plan of His (as in the identification by some 

Ghristian fundamentalists of a holocaust with Armageddon). When 

armies take up the banner of God, the “absolute” sovereignty of 

each person’s individual conscience over his own actions is trans¬ 

muted into a claim of absolute sovereignty over other people; and 

the absolute submission owed by each person to the voice of con¬ 

science is transmuted into a claim of submission owed by other 

people to those who, as representatives of religious orthodoxy, have 

taken it on themselves to speak for God. Then the Ghristian com¬ 

mandment to sacrifice oneself for one’s neighbor at God s command 

is transformed into permission to sacrifice one’s neighbor for God s 

sake. In the pre-nuclear world, the assumption of these claims led 

to considerable slaughter; in the nuclear world, it could lead to the 

end of the species. But all this is infinitely remote from the teaching 

of Christ at least, who taught people not to kill their enemies but 

to love them, and who died rather than lift His hand in violence 

against His tormentors. It speaks powerfully against any Christian 

justification for destroying the world that when the Christian God 

appeared on earth in human form not only did He not sacrifice a 
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single human being for His sake but He suffered a lonely, anguish¬ 

ing, degrading human death so that the world might be saved. 

In no saying of His did Christ ever suggest that the two great 

commandments—to love God and to love one’s neighbor—could in 

any way be separated, or that the former could be used as a justifi¬ 

cation for violating the latter. In fact. He explicitly stated that 

religious faith that is divorced from love of human beings is empty 

and dangerous. For example. He said, “If thou bring thy gift to the 

altar, and there rememberest that thy brother hath aught against 

thee; Leave there thy gift before the altar, and go thy way; first 

be reconciled to thy brother, and then come and offer thy gift.” We 

who have planned out the deaths of hundreds of millions of our 

brothers plainly have a great deal of work to do before we return 

to the altar. Clearly, the corpse of mankind would be the least 

acceptable of all conceivable offerings on the altar of this God. 

If there is nothing in the teachings of either Socrates or Christ 

that could justify the extinction of mankind—nothing, in fact, that 

could teach us to do anything in regard to this act but hold back 

from performing it—neither is there anything that would justify the 

commission of crimes in order to prevent extinction. In the teach¬ 

ings of both men, a person’s obligation is to answer even the utmost 

evil not with more evil but with good. This refusal to be goaded 

by evil into evil may be the closest thing to an “absolute” that there 

is in their teachings. (I wonder whether it might not have been 

this absolute refusal to participate in evil which was in the back 

of Jaspers’s mind when he said that in order to avoid certain evils 

it was permissible to perpetrate extinction.) Rather, the altogether 

un-Socratic and un-Christian teaching that the end justifies the 

means is the basis on which governments, in all times, have licensed 

themselves to commit crimes of every sort; the raison d’etat of gov¬ 

ernments, in fact, enshrines the opposite of the Socratic principle, for 

it holds that states may do virtually anything whatever in the name 

of survival. Extinction nullifies the ends-means justification by 

destroying every end that might justify the means (the raison d’etat 

is not well served if the nation is biologically exterminated), but 

the goal of 'preventing extinction, if it ever became operative as 
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an end, could lend to this expedient line of thinking an immensely 

enlarged scope, since if the end justifies the means, and the end 

is human survival, then any means short of human extinction can 

be countenanced. Herein lies another peril of the nuclear predica¬ 

ment—albeit a lesser one by far than extinction itself, since any 

political system, no matter how entrenched, is subject to change 

and decline, whereas extinction is eternal. In most countries, “na¬ 

tional security” is found to be justification enough for abusing every 

human right, and we can only imagine what governments might 

feel entitled to do once they had begun to claim that they were 

defending not just national but human survival. 

It has not been the mistake of governments of our time to lay 

too much emphasis on the imperative of human survival, yet in the 

period of detente between the United States and the Soviet Union 

the world was given a glimpse of policies in which the aim of 

avoiding extinction was offered as a justification for repression. 

Both superpowers, while hardly abandoning the defense of their 

national interests, made a disturbingly smooth transition between 

using national interests to rationalize repression and using human 

survival to rationalize it. In the Soviet Union, a totalitarian country, 

it was not long before the authorities were supplementing their 

usual list of charges against critics of the regime by calling them 

“wreckers of detente,” and the like. And in the United States, a 

democracy, but one that was presided over at the time by an 

Administration with a criminal and authoritarian bent. President 

Nixon was quick to invite the public to accept his usurpations and 

violations of the Constitution as a small price for the country to 

pay for the grandiose “structure of peace” that he believed he was 

building together with the Soviets. This incipient alliance of the 

champions of peace in repression went a step further when the 

Soviet leaders emerged as vocal defenders of Nixon’s constitutional 

abuses in the Watergate crisis. It is noteworthy also that the Nixon 

Administration was conspicuously silent about abuses of human 

rights in the Soviet Union. Regrettably, it may be that the cause 

of peace can be used no less readily than war as a justification for 

repression. There is even a superficial resemblance between peace 
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and repression—both tend to be quiet—which should put us on 

our guard. In the period of detente, the first, tentative steps were 

taken toward nuclear-arms control (only to stall subsequently), but 

the totalitarian murk around the world thickened noticeably. 

Having said that each generation has an obligation to survive, 

so that the future generations may be born, I would like to guard 

against a possible misinterpretation. It has become fashionable 

recently to suggest that in circumstances of extreme evil—including, 

especially, imprisonment in concentration camps—personal survival 

becomes a moral principle, and one that, indeed, takes precedence 

over the obligation to treat others decently. If this notion were 

accepted, then the Socratic message that mere survival is empty, 

and only an honorable life is worth living, would be overruled, and 

each person would be invited to treat other people however he 

liked as long as he survived. It might be thought that the obligation 

of the species to survive adds weight to this point of view. However, 

each generation’s obligation to survive does not in fact lead to a 

similar obligation on the part of the individual, any more than the 

individual’s obligation to sacrifice himself implies an obligation of 

self-sacrifice on the part of the species. On the contrary, the species’ 

obligation to survive lays on each individual a new obligation to 

set aside his personal interest in favor of the general interest. (After 

all, his personal survival, which cannot last beyond the natural span 

of his life in any case, in no way aids the survival of the species, 

since the world’s peril does not stem from any shortage of people.) 

For whereas there is no principle, whether practical, ethical, or 

divine, that overarches mankind and would offer a justification for 

its self-destruction, mankind still overarches each person, as it al¬ 

ways has done, and summons him, at times, to act in favor of 

something larger than he is. 

Implicit in everything that I have said so far about the nuclear 

predicament there has been a perplexity that I would now like to 

take up explicitly, for it leads, I believe, into the very heart of our 
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response—or, rather, our lack of response—to the predicament. I 

have pointed out that our species is the most important of all the 

things that, as inhabitants of a common world, we inherit from the 

past generations, but it does not go far enough to point out this 

superior importance, as though in making our decision about ex¬ 

tinction we were being asked to choose between, say, liberty, on 

the one hand, and the survival of the species, on the other. For the 

species not only overarches but contains all the benefits of life in the 

common world, and to speak of sacrificing the species for the sake of 

one of these benefits involves one in the absurdity of wanting to de¬ 

stroy something in order to preserve one of its parts, as if one were to 

burn down a house in an attempt to redecorate the living room, or 

to kill someone to improve his character. But even to point out this 

absurdity fails to take the full measure of the peril of extinction, 

for mankind is not some invaluable object that lies outside us and 

that we must protect so that we can go on benefitting from it; 

rather, it is we ourselves, without whom everything there is loses 

its value. To say this is another way of saying that extinction is 

unique not because it destroys mankind as an object but because it 

destroys mankind as the source of all possible human subjects, 

and this, in turn, is another way of saying that extinction is a second 

death, for one’s own individual death is the end not of any object 

in life but of the subject that experiences all objects. Death, how¬ 

ever, places the mind in a quandary. One of the confounding char¬ 

acteristics of death^“tomorrow’s zero]” in Dostoevski’s phrase—is 

that, precisely because it removes the person himself rather than 

something in his life, it seems to offer the mind nothing to take 

hold of. One even feels it inappropriate, in a way, to try to speak 

“about” death at all, as though death were a thing situated some¬ 

where outside us and available for objective inspection, when the 

fact is that it is within us—is, indeed, an essential part of what we 

are. It would be more appropriate, perhaps, to say that death, as 

a fundamental element of our being, “thinks” in us and through 

us about whatever we think about, coloring our thoughts and moods 

with its presence throughout our lives. 
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Extinction is another such intangible, incomprehensible, yet 

all-important presence, surrounding and pervading life without 

ever showing its face directly. Extinction is, in truth, even less 

tangibly present than death, because while death continually strikes 

down those around us, thereby at least reminding us of what death 

is, and reminding us that we, too, must die, extinction can, by defi¬ 

nition, strike only once, and is, therefore, entirely hidden from our 

direct view; no one has ever seen extinction and no one ever will. 

Extinction is thus a human future that can never become a human 

present. For who will suffer this loss, which we somehow regard 

as supreme? We, the living, will not suffer it; we will be dead. Nor 

will the unborn shed any tears over their lost chance to exist; to 

do so they would have to exist already. The perplexity underlying 

the whole question of extinction, then, is that although extinction 

might appear to be the largest misfortune that mankind could ever 

suffer, it doesn’t seem to happen to anybody, and one is left wonder¬ 

ing where its impact is to be registered, and by whom. 

Lucretius wrote, “Do you not know that when death comes, 

there will be no other you to mourn your memory, and stand above 

you prostrate?” And Freud wrote, “It is indeed impossible to imag¬ 

ine our own death: and whenever we attempt to do so, we can 

perceive that we are in fact still present as spectators.” Thought 

and feeling try to peer ahead and catch a glimpse of death, but 

they encounter their own demise along the way, for their death 

is what death is. In the same way, when we try to picture extinction 

we come up against the fact that the human faculties with which 

someone might see, hear, feel, or understand this event are obliter¬ 

ated in it, and we are left facing a blankness, or emptiness. But even 

the words “blankness” and “emptiness” are too expressive—too laden 

with human response—because, inevitably, they connote the experi¬ 

ence of blankness and emptiness, whereas extinction is the end of 

human experience. It thus seems to be in the nature of extinction 

to repel emotion and starve thought, and if the mind, brought face 

to face with extinction, descends into a kind of exhaustion and 

dejection it is surely in large part because we know that mankind 
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cannot be a “spectator” at its own funeral any more than any 

individual person can. 

It might be well to consider for a moment the novel shape of the 

mental and emotional predicament that the nuclear peril places 

us in—a predicament that exists not because of a psychological 

failing or the inadequacy of the human mind but because of the 

actual nature of the thing that we are trying to think about. Strange 

as it may seem, we may have to teach ourselves to think about 

extinction in a meaningful way. (This seems less strange when we 

recall that whereas people may have a natural aversion to death 

no similar instinct moves them to ward off extinction—although 

most people’s spontaneous reaction to the idea is hardly favorable, 

either. Like the peril of extinction itself, recognition of the peril 

and understanding of it can come only as a product of our life 

together in the common world—as a product, that is, not of instinct 

but of civilization. Other species not only do not resist extinction 

but are completely unaware that it is happening; the last passenger 

pigeon had no way of knowing that it was the last passenger pigeon, 

much less of doing anything about it.) On first looking into the 

consequences of a nuclear holocaust, one is struck by the odd fact 

that, beyond a certain point, the larger the imagined attack is, 

the less there is to say about it. At “low” levels of attack—the tens 

or hundreds of megatons—there is the complexity of the countless 

varieties of suffering and social and ecological breakdown to reflect 

on. But at higher levels—the thousands of megatons—the com¬ 

plexity steadily gives way to the simplicity and nothingness of 

death. Step by step, the “spectators” at the “funeral”—the sufferers 

of the calamity, in whose eyes it retains a human reality, and in 

whose lives it remains a human experience—dwindle away, until 

at last, when extinction is reached, all the “spectators” have them¬ 

selves gone to the grave, and only the stones and stars, and what¬ 

ever algae and mosses may have made it through, are present to 

witness the end. 
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Yet no matter how poor and thin a thing for imagination to 

grasp extinction may be, it seems to be in imagination alone that 

it can be grasped at all. Lacking the possibility of experience, all 

we have left is thought, since for us extinction is locked away 

forever in a future that can never arrive. Like the thought “I do not 

exist,” the thought “Humanity is now extinct” is an impossible one 

for a rational person, because as soon as it is, we are not. In imagin¬ 

ing any other event, we look ahead to a moment that is still within 

the stream of human time, which is to say within a time in which 

other human beings will exist, and will be responding to whatever 

they see, looking back to our present time and looking forward to 

future times that will themselves be within the sequence of human 

time. But in imagining extinction we gaze past everything human 

to a dead time that falls outside the human tenses of past, present, 

and future. By adopting a coldly scientific frame of mind, we can 

imagine that inert scene, but the exercise is oddly fruitless, and 

seems to hold no clue to the meaning of extinction. Instead, we find 

that almost everything that might engage our attention or stir our 

interest—even if only to repel us—has passed away. Struggling in 

this way to grasp the meaning of extinction, we may be led to 

wonder whether it can be grasped at all, and begin to suspect that 

nature provided an instinctual drive for the perpetuation of the 

species because it knew that our consciousness and will were so 

poorly equipped to deal with this task. 

Given the special role of our mental faculties in any attempt to 

come to terms with extinction, it is not very surprising that a great 

deal of the writing that has been done about nuclear strategy is 

characterized by a highly abstract tone. The atmosphere in which 

this work goes forward is perfectly suggested by the nickname for 

the sort of institution in which much of it takes place; “the think 

tank.” This term, evoking a hermetic world of thought, exactly 

reflects the intellectual circumstances of those thinkers whose job 

it is to deduce from pure theory, without the lessons of experience, 

what might happen if nuclear hostilities broke out. But, as Herman 

Kahn, the director of one of these think tanks (the Hudson Insti¬ 

tute), and the author of “Thinking About the Unthinkable,” among 
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other works on nuclear strategy, has rightly said, “it will do no 

good to inveigh against theorists; in this field, everyone is a the¬ 

orist.” Hence, while in one sense Kahn is right to call a nuclear 

holocaust “unthinkable,” it is also true, as his remark suggests, that 

when it comes to grasping the nature of this peril thinking about it 

is all that we can do. 

The intellectual and affective difficulties involved in trying to 

understand the nuclear predicament have no precedent (unless one 

is to count individual death as a precedent), but they were fore¬ 

shadowed in at least some respects by certain barriers that have 

impeded understanding of other sudden revolutionary develop¬ 

ments of the modern age. In “Democracy in America,” Tocqueville, 

speaking of the democratic revolution of his times, wrote, “Although 

the revolution that is taking place in the social condition, the laws, 

the opinions, and the feelings of men is still very far from being 

terminated, yet its results already admit of no comparison with 

anything that the world has ever before witnessed. I go back from 

age to age up to the remotest antiquity, but I find no parallel to 

what is occurring before my eyes; as the past has ceased to cast 

its light upon the future, the mind of man wanders in obscurity.” 

But if in Tocqueville’s day the past had ceased to cast its light 

upon the future, the present—what was occurring before his eyes— 

could still do so. Although the democratic revolution had not “ter¬ 

minated,” it was nevertheless in full swing, and democratic America 

provided Tocqueville with enough factual material to fill the two 

thick volumes of his book. Drawing on this material, he was able 

to cast so much light on the future that we still see by it today. 

The radical novelty of events became an even more troubling 

impediment to the understanding of totalitarian revolutions of our 

century. Arendt, who, more than anyone else, performed the oflBces 

of a Tocqueville in casting light on totalitarianism, wrote, “The gap 

between past and future ceased to be a condition peculiar only to 

the activity of thought and restricted as an experience to those few 

who made thinking their primary business. It became a tangible 

reality and perplexity for all; that is, it became a fact of political 

relevance.” The totalitarian regimes, of course, made active attempts 
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to revise or erase the factual record of both the past and the present. 

Yet these attempts have not been successful, and, in spite of the 

sense of unreality we feel when we confront the acts of the totali¬ 

tarian regimes, totalitarianism is for us today something that has 

left its bloody marks on history, and these events, when we are told 

of them by credible witnesses, fill us with active revulsion. In 

Hitler’s Germany and Stalin’s Russia, horrifying events of dreamlike 

incredibility occurred, and pure, everyday common sense might 

reject their very possibility if the historical record were not there. 

In Arendt’s “Eichmann in Jerusalem,” we read the following de¬ 

scription of the gassing to death by the Nazis of Jews in Poland: 

This is what Eichmann saw: The Jews were in a large 

room; they were told to strip; then a truck arrived, stop¬ 

ping directly before the entrance to the room, and the 

naked Jews were told to enter it. The doors were closed 

and the truck started off. “I cannot tell [how many Jews 

entered, Eichmann said later], I hardly looked. I could 

not; I could not; I had had enough. The shrieking, and 

... I was much too upset, and so on, as I later told Muller 

when I reported to him; he did not get much profit out of 

my report. I then drove along after the van, and then I saw 

the most horrible sight I had thus far seen in my life. The 

truck was making for an open ditch, the doors were opened, 

and the corpses were thrown out, as though they were still 

alive, so smooth were their limbs. They were hurled into 

the ditch, and I can still see a civilian extracting the teeth 

with tooth plyers.” 

We don’t want to believe this; we find it all but impossible to 

believe this. But our wishful disbelief is stopped cold by the brute 

historical fact that it happened: we are therefore forced to believe. 

But extinction has not happened, and hides behind the veil of a 

future time which human eyes can never pierce. It is true that the 

testimony of those who survived the bombings of Hiroshima and 

Nagasaki offers us a vivid record of devastation by nuclear arms. 
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but this record, which already seems to exhaust our powers of 

emotional response, illumines only a tiny corner of a nuclear holo¬ 

caust, and, in any case, does not reach the question of extinction, 

which, instead of presenting us with scenes of horror, puts an end 

to them, just as it puts an end to all other scenes that are enacted 

by human beings. After several centuries of bringing a variety of 

nightmarish futures into existence, we have now invented one so 

unbelievable and overwhelming that it cannot come to pass at all. 

(“Come to pass” is a perfect phrase to describe what extinction 

cannot do. It can “come,” but not “to pass,” for with its arrival the 

creature that divides time into past, present, and future—the crea¬ 

ture before whose eyes it would “pass”—is annihilated.) Deprived 

of both past and present experience to guide us as we try to face 

the nuclear predicament, we are left in the unpromising position of 

asking the future to shed light on itself. 

As we look ahead to the possibility of extinction, our secret thought, 

which is well founded in the facts of the case, may be that since 

everyone will then be dead no one will have to worry about it, so 

why should we worry about it now? Following this unacknowl¬ 

edged but logical line of thinking, we may be led to the shrug of 

indifference that seems to have characterized most people’s con¬ 

scious reaction to the nuclear peril for the last thirty-six years. If 

extinction is nothing, we may unconsciously ask ourselves, may 

not no reaction be the right one? By contrast, our thoughts and 

feelings experience no such defeat when we consider a privation 

of future generations which falls short of denying them their exis¬ 

tence—when we imagine, for example, that their supply of oil will 

run out, or that their supply of food will grow short, or that their 

civilization will go into decline. Then, through the widest possible 

extension of our respect for individual life, we can picture their 

plight, sympathize with their suffering, and perhaps take some 

action to forestall the evil. In effect, we are still following the 

ethical precept of doing unto others as we would have them do 

unto us, now expanding our understanding of who the others are 
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to include the unborn, as Burke did. This comes naturally to us, 

as Burke pointed out, because a moment’s reflection reveals to us 

the debt of gratitude that we owe past generations. However, in 

extending our sympathetic concern in this way, of course, we make 

the tacit assumption that there will be future generations, taking 

it for granted that natui'e, acting in and through us, will bring 

them forth, as it always has done. And in the pre-nuclear world, 

before it was in our power to extinguish the species, this confidence 

was warranted. But now the creation of new human beings is just 

the thing that is in question; and, in our attempt to grasp not the 

suffering and death of future generations but their failure to come 

into existence in the first place, a sympathetic response is inappro¬ 

priate, for sympathy can extend only to living beings, and extinction 

is the foreclosure of life. The shuddering anticipation that we may 

feel on behalf of others when we realize that they are threatened 

with harm is out of place, because the lack of any others is the 

defining feature of extinction. 

In removing the sufferer and his suffering with one blow, ex¬ 

tinction again shows its resemblance to death. Montaigne writes, 

“Death can put an end, and deny access, to all our other woes,” and 

adds, “What stupidity to torment ourselves about passing into 

exemption from all torment!” Extinction likewise brings not suffer¬ 

ing but the end of suffering. Among feelings, suffering and joy are 

opposites, but both, like all feelings, are manifestations of life, and, 

as such, are together opposites of either death or extinction. Never 

having faced the end of human life before, we are led by mental 

habit to try to respond to it as though it were a disaster of one kind 

or another, in which people were going to be harmed or bereaved. 

But in doing so we strain for a reaction that, to our puzzlement, 

perhaps, does not come, for the excellent reason that in extinction 

there is no disaster: no falling buildings, no killed or injured people, 

no shattered lives, no mourning survivors. All of that is dissolved 

in extinction, along with everything else that goes on in life. We are 

left only with the ghostlike cancelled future generations, who, 

metaphorically speaking, have been waiting through all past time 

to enter into life but have now been turned back by us. 
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The distinction between harm to people in the world and the 

end of the world—or even the end of a world, such as occurred to 

European Jewry under Hitler—may give us some clue to the nature 

of what Arendt, borrowing a phrase of Kant’s in order to describe 

the unparalleled crimes of Hitler’s Germany and Stalin’s Soviet 

Union, has called “radical evil.” The “true hallmark” of radical evil, 

“about whose nature so little is known,” she says, is that we do not 

know either how to punish these offenses or how to forgive them, 

and they therefore “transcend the realm of human affairs and the 

potentialities of human power, both of which they radically destroy 

wherever they make their appearance.” By crimes that “transcend 

the realm of human affairs and the potentialities of human power,” 

she means, I believe, crimes so great that they overwhelm the 

capacity of every existing system of jurisprudence, or other orga¬ 

nized human response, to deal with them adequately. She goes on 

to say, “Here, where the deed itself dispossesses us of all power, we 

can indeed only repeat with Jesus: Tt were better for him that a 

millstone were hanged about his neck, and he cast into the sea.’ ” 

I would like to suggest that evil becomes radical whenever it goes 

beyond destroying individual victims (in whatever numbers) and, 

in addition, mutilates or destroys the world that can in some way 

respond to—and thus in some measure redeem—the deaths suffered. 

This capacity of evil was demonstrated on a large scale in modern 

times by the totalitarian regimes, which, in a manner of speaking, 

attempted to tear gaping, unmendable holes in the fabric of the 

world—holes into which entire peoples or classes would sink with¬ 

out a trace—but now it has fully emerged in the capacity of the 

species for self-extinction, which, by ending the world altogether, 

would “dispossess us of all power” forever. When crimes are of a 

certain magnitude and character, they nullify our power to respond 

to them adequately because they smash the human context in which 

human losses normally acquire their meaning for us. When an 

entire community or an entire people is destroyed, most of those 

who would mourn the victims, or bring the perpetrators to justice, 

or forgive them, or simply remember what occurred, are themselves 

destroyed. When that community is all mankind, the loss of the 
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human context is total, and no one is left to respond. In facing this 

deed, we will either respond to it before it is done, and thus avoid 

doing it, or lose any chance to respond, and pass into oblivion. 

If this interpretation is correct, every episode of radical evil is 

already a small extinction, and should be seen in that light. Be¬ 

tween individual death and biological extinction, then, there are 

other possible levels of obliteration, which have some of the char¬ 

acteristics of extinction. The “end of civilization”—the total disorga¬ 

nization and disruption of human life, breaking the links between 

mankind’s past and its future—is one. Genocide—the destruction of 

a people—which can be seen as an extinction within mankind, 

since it eliminates an element in the interior diversity of the species 

is another; in fact, genocide, including, above all. Hitler’s attempt 

to extinguish the Jewish people, is the closest thing to a precursor 

of the extinction of the species that history contains. What the end 

of civilization, genocide, and extinction all have in common is that 

they are attacks not merely on existing people and things but on 

either the biological or the cultural heritage that human beings 

transmit from one generation to the next; that is, they are crimes 

against the future. The connection between genocide and extinc¬ 

tion is further suggested by the fact that what the superpowers 

intend to do if a holocaust breaks out (leaving aside the unintended 

“collateral effects” for the moment) is to commit genocide against 

one another—to erase the other side as a culture and as a people 

from the face of the earth. In its nature, human extinction is and 

always will be without precedent, but the episodes of radical evil 

that the world has already witnessed are warnings to us that gigan¬ 

tic, insane crimes are not prevented from occurring merely because 

they are “unthinkable.” On the contrary, they may be all the more 

likely to occur for that reason. Heinrich Himmler, a leading figure 

in the carrying out of the destruction of the Jews, assured his sub¬ 

ordinates from time to time that their efforts were especially noble 

because by assuming the painful burden of making Europe “Jew- 

free” they were fighting “battles which future generations will not 

have to fight again.” His remark applies equally well to a nuclear 

holocaust, which might render the earth “human-free.” This is an- 

146 



The Second Death 

other “battle” (and the word is as inappropriate for a nuclear holo¬ 

caust as it was for the murder of millions of Jews) that “future 

generations will not have to fight again.” 

If our usual responses to disasters and misfortunes are mismatched 

to the peril of extinction, then we have to look in some other quarter 

of our being to find its significance. Individual death once more 

offers a point of departure. We draw closer to death throughout our 

lives, but we never arrive there, for just as we are about to arrive 

we are gone. Yet although death thus always stands outside life, it 

nevertheless powerfully conditions life. Montaigne writes, “You are 

in death while you are in life; for you are after death when you are 

no longer in life. Or, if you prefer it this way, you are dead after 

life; but during life you are dying; and death affects the dying much 

more roughly than the dead, and more keenly and essentially.” We 

are similarly “in extinction” while we are in life, and are after ex¬ 

tinction when we are extinct. Extinction, too, thus affects the living 

“more roughly” and “more keenly and essentially” than it does the 

nonliving, who in its case are not the dead but the unborn. Like 

death, extinction is felt not when it has arrived but beforehand, as a 

deep shadow cast back across the whole of life. The answer to the 

question of who experiences extinction and when, therefore, is that 

we the living experience it, now and in all the moments of our lives. 

Hence, while it is in one sense true that extinction lies outside human 

life and never happens to anybody, in another sense extinction 

saturates our existence and never stops happening. If we want to 

find the meaning of extinction, accordingly, we should start by look¬ 

ing with new eyes at ourselves and the world we live in, and at the 

lives we live. The question to be asked then is no longer what the 

features and characteristics of extinction are but what it says about 

us and what it does to us that we are preparing our own extermina¬ 

tion. 

Because the peril is rooted in basic scientific knowledge, which 

is likely to last as long as mankind does, it is apparently a perma¬ 

nent one. But in the presence of that peril opposite poles of re- 
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sponse, both in feeling and, above all, in action, are possible, and 

the quality of the lives we live together is conditioned in opposite 

ways according to which response we choose. The choice is really 

between two entire ways of life. One response is to decline to face 

the peril, and thus to go on piling up the instruments of doom year 

after year until, by accident or design, they go off. The other re¬ 

sponse is to recognize the peril, dismantle the weapons, and arrange 

the political affairs of the earth so that the weapons will not be 

built again. I remarked that we do not have two earths at our dis¬ 

posal-one for experimental holocausts and the other to live on. 

Neither do any of us have two souls—one for responding to the 

nuclear predicament and the other for living the rest of our lives. 

In the long run, if we are dull and cold toward life in its entirety 

we will become dull and cold toward life in its particulars—toward 

the events of our own daily lives—but if we are alert and passionate 

about life in its entirety we will also be alert and passionate about it 

in its dailiness. 

It is a matter of record that in our thirty-six years of life in a 

nuclear-armed world we have been largely dead to the nuclear peril, 

and I would like to consider more closely what this failure of re¬ 

sponse seems to have been doing to our world. Pascal, taking note 

of the cerebral character of the condition of mortality, once ob¬ 

served that "it is easier to endure death without thinking about it 

than to endure the thought of death without dying.” His observa¬ 

tion perfectly describes our response so far to the peril of extinction: 

we have found it much easier to dig our own grave than to think 

about the fact that we are doing so. Almost everyone has acknowl¬ 

edged on some level that the peril exists, but the knowledge has 

been without consequences in our feelings and our actions, and the 

superpowers have proceeded with their nuclear buildups, in the 

recent words of George Kennan, “like the victims of some sort of 

hypnotism, like men in a dream, like lemmings heading for the sea.” 

For a very short while before and after the first bomb was pro¬ 

duced, a few men at and near the top of the American government 

seemed prepared to deal with the nuclear predicament at its proper 

depth. One of them was Secretary of War Henry Stimson, who knew 
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of the Manhattan Project and, in March of 1945—four months before 

the Trinity test, at Alamogordo—confided to his diary an account of 

a discussion he had had about the new weapon with Harvey Bundy, 

his closest personal assistant. “Our thoughts,” he wrote, “went right 

down to the bottom facts of human nature, morals, and govern¬ 

ments, and it is by far the most searching and important thing that 

I have had to do since I have been here in the Office of the Secre¬ 

tary of War because it touches matters which are deeper even than 

the principles of present government.” Yet those deep thoughts 

somehow did not take root firmly enough in the hearts of the Amer¬ 

ican leaders or of the world at large, and the old ways of thinking 

returned, in the teeth of the new facts. The true dimensions of the 

the nuclear peril, and of its significance for mankind, had been 

glimpsed, but then the awareness faded and the usual exigencies of 

international political life—including, shortly, the Cold War be¬ 

tween the United States and the Soviet Union—laid claim to peo¬ 

ple’s passions and energies. The nuclear buildup that has contin¬ 

ued to this day began, and the nuclear question, having emerged 

abruptly from the twofold obscurity of scientific theory and govern¬ 

mental secrecy, was almost immediately thrust into the new obscur¬ 

ity of the arcane, abstract, denatured world of the theorists in the 

think tanks, who were, in effect, deputized to think the “unthink¬ 

able” thoughts that the rest of us lacked the will to think. 

Thus began the strange double life of the world which has 

continued up to the present. On the one hand, we returned to busi¬ 

ness as usual, as though everything remained as it always had been. 

On the other hand, we began to assemble the stockpiles that could 

blow this supposedly unaltered existence sky-high at any second. 

When the scientists working on the Manhattan Project wanted to 

send word to President Truman, who was at the Potsdam Confer¬ 

ence, that the detonation near Alamogordo had been successful, 

they chose the horrible but apt code phrase “Babies satisfactorily 

born.” Since then, these “babies”—which are indeed like the off¬ 

spring of a new species, except that it is a species not of life but of 

anti-life, threatening to end life—have “proliferated” steadily under 

our faithful care, bringing forth “generation” after “generation” of 
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weapons, each more numerous and more robust than the last, until 

they now threaten to do away with their creators altogether. Yet 

while we did all this we somehow kept the left hand from knowing 

—or from dwelling on—what the right hand was doing; and the 

separation of our lives from awareness of the doom that was being 

prepared under us and around us was largely preserved. 

It is probably crucial psychologically in maintaining this di¬ 

vorce that, once Hiroshima and Nagasaki had been pushed out of 

mind, the nuclear peril grew in such a way that while it relentlessly 

came to threaten the existence of everything, it physically touched 

nothing, and thus left people free not to think about it if they so 

chose. Like a kindhearted executioner, the bomb permitted its pro¬ 

spective victims to go on living seemingly ordinary lives up to the 

day that the execution should suddenly and without warning be 

carried out. (If one nuclear bomb had gone off each year in one of 

the world’s cities, we can well imagine that public attitudes toward 

the nuclear peril would now be quite different.) The continuity, 

however illusory, between the pre-nuclear world and the nuclear 

world which was made possible by these years of not using nuclear 

weapons was important in preserving the world’s denial of the peril 

because it permitted a spurious normality to be maintained—al¬ 

though “normality” was at times embraced with a fervor that be¬ 

trayed an edge of hysterical insecurity. The spectacle of life going 

on as usual carried with it a strong presumption that nothing much 

was wrong. When we observed that no one seemed to be worried, 

that no one was showing any signs of alarm or doing anything to 

save himself, it was hard to resist the conclusion that everything 

was all right. After all, if we were reasonable people and we were 

doing nothing how could there be anything the matter? The totality 

of the peril, in particular, helped to disguise it, for, with everyone 

and everything in the world similarly imperilled, there was no 

flight from imperilled things to safe things—no flow of capital from 

country to country, or migration of people from one place to an¬ 

other. Thoughts of the nuclear peril were largely banned from 

waking life, and relegated to dreams or to certain fringes of society, 

and open, active concern about it was restricted to certain “far-out” 
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people, whose ideas were on the whole not so much rejected by the 

supposedly sober, “realistic” people in the mainstream as simply 

ignored. In this atmosphere, discussion of the nuclear peril even 

took on a faintly embarrassing aura, as though dwelling on it were 

somehow melodramatic, or were a sophomoric excess that serious 

people outgrew with maturity. 

It was not unless one lifted one’s gaze from all the allegedly 

normal events occurring before one’s eyes and looked at the execu¬ 

tioner’s sword hanging over everyone’s head that the normality was 

revealed as a sort of mass insanity. This was an insanity that con¬ 

sisted not in screaming and making a commotion but precisely in 

not doing these things in the face of overwhelming danger, as 

though everyone had been sedated. Passengers on a ship who are 

eating, sunning themselves, playing shuffleboard, and engaging in 

all the usual shipboard activities appear perfectly normal as long 

as their ship is sailing safely in quiet seas, but these same passen¬ 

gers doing these same things appear deranged if in full view of 

them all their ship is caught in a vortex that may shortly drag it 

and them to destruction. Then their placidity has the appearance of 

an unnatural loss of normal human responses—of a pathetic and 

sickening acquiescence in their own slaughter. T. S. Eliot’s well- 

known lines “This is the way the world ends/Not with a bang but a 

whimper” may not be literally correct—there will decidedly be a 

very big bang—but in a deeper sense it is certainly right; if we do 

end the world, the sequence is likely to be not a burst of strong- 

willed activity leading to a final explosion but enervation, dulled 

senses, enfeebled will, stupor, and paralysis. Then death. 

Since we have not made a positive decision to exterminate our¬ 

selves but instead have chosen to live on the edge of extinction, 

periodically lunging toward the abyss only to draw back at the last 

second, our situation is one of uncertainty and nervous insecurity 

rather than of absolute hopelessness. We know that we may fall 

into the abyss at any moment, but we also know that we may not. 

So life proceeds—what else should it do?—but with a faltering and 

hesitant step, like one who gropes in darkness at the top of a tall 

precipice. Intellectually, we recognize that we have prepared our- 
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selves for self-extermination and are improving the preparations 

every day, but emotionally and politically we have failed to re¬ 

spond. Accordingly, we have begun to live as if life were safe, but 

living as if is very different from just living. A split opens up between 

what we know and what we feel. We place our daily doings in one 

compartment of our lives and the threat to all life in another com¬ 

partment. However, this split concerns too fundamental a matter 

to remain restricted to that matter alone, and it begins to influence 

the rest of life. Before long, denial of reality becomes a habit—a dom¬ 

inant mode in the life of society—and unresponsiveness becomes a 

way of life. The society that has accepted the threat of its utter 

destruction soon finds it hard to react to lesser ills, for a society 

cannot be at the same time asleep and awake, insane and sane, 

against life and for life. 

To say that we and all future generations are threatened with 

extinction by the nuclear peril, however, is to describe only half of 

our situation. The other half is that we are the authors of that extinc¬ 

tion. (For the populations of the superpowers, this is true in a posi¬ 

tive sense, since we pay for extinction and support the governments 

that pose the threat of it, while for the peoples of the non-nuclear- 

armed world it is true only in the negative sense that they fail to 

try to do anything about the danger.) Like all those who are in¬ 

clined to suicide, we approach the action in two capacities: the 

capacity of the one who would kill and that of the one who would 

be killed. As when we dream, we are both the authors and the 

sufferers of our fate. Therefore, when we hide from ourselves the 

immense preparations that we have made for our self-extermina¬ 

tion we do so for two compelling reasons. First, we don’t want to 

recognize that at any moment our lives may be taken away from us 

and our world blasted to dust, and, second, we don’t want to face 

the fact that we are potential mass killers. The moral cost of nuclear 

armament is that it makes of all of us underwriters of the slaughter 

of hundreds of millions of people and of the cancellation of the 

future generations—an action whose utter indefensibility is not 

altered in the slightest degree by the fact that each side contem¬ 

plates performing it only in “retaliation.” In fact, as we shall see. 
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this retaliation is one of the least justified actions ever contemplated, 

being wholly pointless. It is another nonsensical feature of the 

nuclear predicament that while each side regards the population of 

the other side as the innocent victims of unjust government, each 

proposes to punish the other government by annihilating that al¬ 

ready suffering and oppressed population. Nor is there any exonera¬ 

tion from complicity in this slaughter in the theoretical justification 

that we possess nuclear arms not in order to use them but in order 

to prevent their use, for the fact is that even in theory prevention 

works only to the degree that it is backed up by the plausible threat 

of use in certain circumstances. Strategy thus commits us all to 

actions that we cannot justify by any moral standard. It introduces 

into our lives a vast, morally incomprehensible—or simply immoral 

—realm, in which every scruple or standard that we otherwise claim 

to observe or uphold is suspended. To be targeted from the cradle 

to the grave as a victim of indiscriminate mass murder is degrading 

in one way, but to target others for similar mass murder is degrad¬ 

ing in another and, in a sense, a worse way. We endeavor to hold 

life sacred, but in aecepting our roles as the victims and the perpe¬ 

trators of nuelear mass slaughter we convey the steady message— 

and it is engraved more and more deeply on our souls as the years 

roll by—that life not only is not sacred but is worthless; that, some¬ 

how, according to a “strategic” logic that we cannot understand, it 

has been judged acceptable for everybody to be killed. 

As it happens, our two roles in the nuclear predicament have 

been given visual representation in the photographs of the earth 

that we have taken with the aid of another teehnical device of our 

time, the spaceship. These pictures illustrate, on the one hand, our 

mastery over nature, which has enabled us to take up a position in 

the heavens and look baek on the earth as though it were just one 

more celestial body, and, on the other, our weakness and frailty in 

the face of that mastery, which we cannot help feeling when we see 

the smallness, solitude, and delicate beauty of our planetary home. 

Looking at the earth as it is caught in the lens of the camera, re¬ 

duced to the size of a golf ball, we gain a new sense of scale, and are 

made aware of a new relation between ourselves and the earth: we 
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can almost imagine that we might hold this earth between the giant 

thumb and forefinger of one hand. Similarly, as the possessors of 

nuclear arms we stand outside nature, holding instruments of cos¬ 

mic power with which we can blot life out, while at the same time 

we remain embedded in nature and depend on it for our survival. 

Yet although the view from space is invaluable, in the last 

analysis the view that counts is the one from earth, from within 

life—the view, let us say, from a bedroom window in some city, in 

the evening, overlooking a river, perhaps, and with the whole col¬ 

ored by some regret or some hope or some other human sentiment. 

Whatever particular scene might come to mind, and whatever view 

and mood might be immediately present, from this earthly vantage 

point another view—one even longer than the one from space- 

opens up. It is the view of our children and grandchildren, and of 

all the future generations of mankind, stretching ahead of us in 

time—a view not just of one earth but of innumerable earths in 

succession, standing out brightly against the endless darkness of 

space, of oblivion. The thought of cutting off life’s flow, of ampu¬ 

tating this future, is so shocking, so alien to nature, and so contra¬ 

dictory to life’s impulse that we can scarcely entertain it before 

turning away in revulsion and disbelief. The very incredibility of 

the action protects it from our gaze; our very love of life seems to 

rush forward to deny that we could do this. But although we block 

out the awareness of this self-posed threat as best we can, engrossing 

ourselves in life’s richness to blind ourselves to the jeopardy to life, 

ultimately there is no way that we can remain unaffected by it. For 

finally we know and deeply feel that the ever-shifting, ever-dissolv¬ 

ing moments of our mortal lives are sustained and given meaning 

by the broad stream of life, which bears us along like a force at our 

backs. Being human, we have, through the establishment of a com¬ 

mon world, taken up residence in the enlarged space of past, pres¬ 

ent, and future, and if we threaten to destroy the future genera¬ 

tions we harm ourselves, for the threat we pose to them is carried 

back to us through the channels of the common world that we all 

inhabit together. Indeed, “they” are we ourselves, and if their ex¬ 

istence is in doubt our present becomes a sadly incomplete affair. 
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like only one word of a poem, or one note of a song. Ultimately, it 

is subhuman. 

Because the weight of extinction, like the weight of mortality, 

bears down on life through the mind and spirit but otherwise, 

until the event occurs, leaves us physically undisturbed, no one can 

prove that it alters the way we live. We can only say that it hardly 

stands to reason that the largest peril that history has ever produced 

—a peril in which, indeed, history would swallow itself up—should 

leave the activities of life, every one of which is threatened with 

dissolution, unaffected; and that we actually do seem to find life 

changing in ways that might be expected. Since the future genera¬ 

tions are specifically what is at stake, all human activities that 

assume the future are undermined directly. To begin with, desire, 

love, childbirth, and everything else that has to do with the bio¬ 

logical renewal of the species have been administered a powerful 

shock by the nuclear peril. The timeless, largely unspoken confi¬ 

dence of the species that although each person had to die, life itself 

would go on—the faith that on earth life was somehow favored, 

which found one of its most beautiful expressions in Christ’s admo¬ 

nition “Consider the lilies of the field, how they grow; they toil not, 

neither do they spin: And yet I say unto you. That even Solomon in 

all his glory was not arrayed like one of these”—has been shaken, 

and with it the also largely unspoken confidence that people had in 

their own instinctual natures has been upset. It seems significant 

that Freud, who pioneered our century’s self-eonsciousness in sexual 

matters, should have been one of the first observers to warn that 

humanity was headed down a path of self-destruction. In the last 

paragraph of “Civilization and Its Discontents,” published in 1930, 

he wrote: • 

The fateful question for the human species seems to 

me to be whether and to what extent their cultural devel¬ 

opment will succeed in mastering the disturbance of their 

communal life by the human instinct of aggression and 

self-destruction. It may be that in this respect precisely the 

present time deserves a special interest. Men have gained 
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control over the forces of nature to such an extent that 

with their help they would have no dijfficulty in extermi¬ 

nating one another to the last man. They know this, and 

hence comes a large part of their current unrest, their un¬ 

happiness and their mood of anxiety. And now it is to be 

expected that the other of the two “Heavenly Powers,” 

eternal Eros, will make an effort to assert himself in the 

struggle with his equally immortal adversary [death]. 

But who can foresee with what success and with what 

result? 

It is as though Freud perceived that the balance between man s 

“lower,” animal, and instinctual nature, which had historically been 

so much feared and despised by religious men and philosophers as 

a disruptive force in man’s spiritual development, and his “higher,” 

rational nature had tipped in favor of the latter—so that now the 

greater danger to man came not from rampant, uncontrolled in¬ 

stinct breaking down the restraining bonds of reason and self- 

control but from rampant reason oppressing and destroying instinct 

and nature. And rampant reason, man found, was, if anything, more 

to be feared than rampant instinct. Bestiality had been the cause 

of many horrors, but it had never threatened the species with ex¬ 

tinction; some instinct for self-preservation was still at work. Only 

“selfless” reason could ever entertain the thought of self-extinction. 

Freud’s merciful, solicitous attitude toward the animal in our nature 

foreshadowed the solicitude that we now need to show toward the 

animals and plants in our earthly environment. Now reason must sit 

at the knee of instinct and learn reverence for the miraculous in¬ 

stinctual capacity for creation. 

It may be a symptom of our disordered instinctual life that, 

increasingly, sexuality has lost its hiding place in the privacy of the 

bedroom and been drawn into the spotlight of public attention, 

where it becomes the subject of debate, advice, and technical in¬ 

struction, just like any other fully public matter. In Freud’s day, 

open discussion of sexual questions helped to free people from a 

harshly restrictive Victorian morality, but in our day it appears that 
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sex, which no longer suffers from that traditional suppression, is 

drawn into the open because something has gone wrong with it and 

people want to repair it. By making it a public issue, they seem to 

acknowledge indirectly that our instincts have run up against an 

obstacle, as indeed they have, and are in need of public assistance, 

as indeed they are. Odd as it may seem, the disorder of our private, 

or once private, lives may require a politieal solution, for it may 

not be until the human future has been restored to us that desire 

can again find a natural place in human life. 

The biological continuity of the species is made into a fully 

human, worldly continuity by, above all, the institution of marriage. 

Marriage lends permanence and a public shape to love. Marriage 

vows are made by a man and a woman to one another, but they are 

also made before the world, whieh is formally present at the cere¬ 

mony in the role of witness. Marriage solemnizes love, giving this 

most inward of feelings an outward form that is aeknowledged by 

everyone and commands everyone’s respect. In swearing their love 

in public, the lovers also let it be known that their union will be a 

fit one for bringing ehildren into the world—for reeeiving what the 

Bible calls “the grace of life.” And the world, by insisting on a cere¬ 

mony, and by attending in the role of witness, announces its stake 

in its own continuity. Thus, while in one sense marriage is the most 

personal of actions, in another sense it belongs to everybody. In a 

world that is perpetually being overturned and plowed under by 

birth and death, marriage—which for this reason is rightly called an 

“institution”—lays the foundation for the stability of a human world 

that is built to house all the generations. In this sense as well as in 

the strictly biological sense and the emotional sense, love creates 

the world. 

The peril of extinction surrounds such love with doubt. A 

trembling world, poised on the edge of self-destruetion, offers poor 

soil for enduring love to grow in. Everything that this love would 

build up, extinction would tear down. “Eros, builder of cities” (in 

Auden’s phrase, in his poem eulogizing Freud on the occasion of 

his death) is thwarted. Or, to put it brutally but truthfully, every 

generation that holds the earth hostage to nuclear destruction holds 
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a gun to the head of its own children. In laying this trap for the 

species, we show our children no regard, and treat them with in¬ 

difference and neglect. As for love itself, love lives in the moment, 

but the moment is dying, as we are, and love also reaches beyond 

its moment to dwell in a kind of permanence. For 

Love’s not Time’s fool, though rosy lips and cheeks 

Within his bending sickle’s compass come; 

Love alters not with his brief hours and weeks. 

But bears it out even to the edge of doom. 

But if doom’s edge draws close, love’s vast scope is narrowed and its 

resolve may be shaken. The approach of extinction drives love back 

into its perishable moment, and, in doing so, tends to break up 

love’s longer attachments, which now, on top of all the usual vicis¬ 

situdes, have the weight of the whole world’s jeopardy to bear. 

There is, in fact, an odd resemblance between the plight of love 

and the plight of war in the nuclear world. Military hostilities, hav¬ 

ing been stopped by dread of extinction from occurring on the field 

of battle, are relegated to a mental plane—to the world of strategic 

theory and war games, where the generals of our day sit at their 

computer terminals waging shadow wars with the ostensible aim of 

making sure that no real hostilities ever happen. Love, too, although 

it has not been prevented altogether, has in a way lost its full field 

of action—the world that included the future generations—and so 

has tended to withdraw to a mental plane peculiarly its own, where 

it becomes an ever more solitary affair: impersonal, detached, por¬ 

nographic. It means something that we call both pornography and 

nuclear destruction “obscene.” In the first, we find desire stripped of 

any further human sentiment or attachment—of any “redeeming 

social value,” in the legal phrase. In the second, we find violence 

detached from any human goals, all of which would be engulfed in 

a holocaust—detached, that is, from all redeeming social value. 

The Japanese used to call the pleasure quarters of their cities 

“floating worlds.” Now our entire world, cut adrift from its future 

and its past, has become a floating world. The cohesion of the social 

realm—the dense and elaborate fabric of life that is portrayed for 
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us in the novels of the nineteenth century, among other places, 

inspiring “nostalgic” longing in us—is disintegrating, and people 

seem to be drifting apart and into a weird isolation. The compen¬ 

sation that is offered is the license to enjoy life in the moment with 

fewer restrictions; but the present moment and its pleasures pro¬ 

vide only a poor refuge from the emptiness and loneliness of our 

shaky, dreamlike, twilit world. The moment itself, unable to with¬ 

stand the abnormal pressure of expectation, becomes distorted and 

corrupted. People turn to it for rewards that it cannot offer—cer¬ 

tainly not when it is ordered to do so. Plucked out of life’s stream, 

the moment—whether a moment of love or of spiritual peace, or 

even of simple pleasure in a meal—is no longer permitted to quietly 

unfold and be itself but is strenuously tracked down, manipulated, 

harried by instruction and advice, bought and sold, and, in gen¬ 

eral, so roughly manhandled that the freshness and joy that it can 

yield up when it is left alone are corrupted or destroyed. 

It is fully understandable that in the face of the distortion and 

disintegration of human relationships in a doom-ridden world a 

“conservative” longing for a richer, more stable, and more satisfy¬ 

ing social existence should spring up. Unfortunately, however, this 

longing, instead of inspiring us to take political measures that would 

remove the world from jeopardy, and thus put life on a solid foot¬ 

ing again, all too often takes the form of a simple wish that the 

world would stop being the way it is now and return to its former 

state, with what are often called “the old values” intact. Rather than 

take cognizance of the radical causes of the world’s decline, with a 

view to doing something about them, these would-be upholders of 

the past tend to deny the existence of our new situation. It is only 

one more part of this denial—the most dangerous part—to imagine 

that war, too, still exists in its traditional form, in which one’s 

enemies can be defeated on the field of battle without bringing an 

end to everything. Conservatism in personal and social questions 

has often gone together with militarism in the past, but now the 

combination is far more perilous than ever before. It represents a 

denial of what the world has now become which could lead to the 

end of the world. If a nation indulges itself in the illusion that, even 
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with nuclear arms, war is possible, and that “victory” can be won 

with them, it risks bringing about its own and the world’s extinction 

by mistake. Alert and realistic conservatives, by contrast, would 

see that everything that anyone might wish to conserve is threat¬ 

ened by nuclear weapons, and would recognize in them a threat 

not only to “the old values” but to any values whatever. And in¬ 

stead of dreaming of the vanished wars of past times they would 

place themselves in the forefront of a movement for disarmament. 

Politics, as it now exists, is even more thoroughly compromised 

than personal and social life by the peril of extinction. Marriage lays 

down its map of hereditary lines across the unmarked territory of 

generational succession, shaping the rudiments of a common world 

out of biological reproduction, which without marriage would con¬ 

tinue anyway, as it did before civilization was born, and does still 

among animals. Marriage is thus half submerged in the unconscious, 

instinctual, biological life of the species, and only half emergent into 

the “daylight” (in Hegel’s term) of history and the common world. 

Politics, on the other hand, is wholly the creature of the common 

world, and could have no existence without it. (If people did not 

have reason and language, they could still reproduce but they could 

not set up a government among themselves.) There is no political 

“moment,” as there is a sensual moment, to fall back on in an 

attempted retreat from the futility of a jeopardized common world. 

Politics, accordingly, is fully stuck with the glaring absurdity that 

with one hand it builds for a future that with the other hand it pre¬ 

pares to destroy. Each time a politician raises his voice to speak of 

making a better world for our children and grandchildren (and 

this is an intrinsic part of what politics is about, whether or not it 

happens to be explicitly stated), the peril of extinction is there to 

gainsay him with the crushing rebuttal: But there may he no chil¬ 

dren or grandchildren. And when, far more ridiculously, politicians 

let us know of their desire for a “place in history,” it is not only their 

swollen vanity that invites anger but their presumption in trying to 

reserve a place in a history whose continued existence their own 

actions place in doubt. 

Since Aristotle, it has often been said that the two basic aims 
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of political association are, first, to assure the survival of members 

of society (that is, to protect life) and, second, to give them a 

chance to fulfill themselves as social beings (that is, to enable them 

to lead a noble or a good life). The threat of self-extermination 

annuls both of these objectives, and leaves the politics of our day 

in the ludicrous position of failing even to aim at the basic goals that 

have traditionally justified its existence. If our economy were to pro¬ 

duce a wonderful abundance of silverware, glasses, and table nap¬ 

kins but no food, people would quickly rebel and insist on a different 

system. The world’s political arrangements, which now aim at pro¬ 

viding some accoutrements of life but fail to lift a finger to save life 

itself, are in no less drastic need of replacement. People cannot for 

long place confidence in institutions that fail even to recognize the 

most urgent requirement of the whole species, and it is therefore 

not surprising that, more and more, people do actually look on 

politicians with contempt, though perhaps without having quite 

figured out why. 

As long as politics fails to take up the nuclear issue in a deter¬ 

mined way, it lives closer than any other activity to the lie that we 

have all come to live—the pretense that life lived on top of a nuclear 

stockpile can last. Meanwhile, we are encouraged not to tackle our 

predicament but to inure ourselves to it: to develop a special, en¬ 

feebled vision, which is capable of overlooking the hugely obvious; 

a special, sluggish nervous system, which is conditioned not to react 

even to the most extreme and urgent peril; and a special, constricted 

mode of political thinking, which is permitted to creep around the 

edges of the mortal crisis in the life of our species but never to 

meet it head on. In this timid, crippled thinking, “realism” is the 

title given to beliefs whose most notable characteristic is their fail¬ 

ure to recognize the chief reality of the age, the pit into which our 

species threatens to jump; “utopian” is the term of scorn for any 

plan that shows serious promise of enabling the species to keep 

from killing itself (if it is “utopian” to want to survive, then it must 

be “realistic” to be dead); and the political arrangements that keep 

us on the edge of annihilation are deemed “moderate,” and are 

found to be “respectable,” whereas new arrangements, which might 
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enable us to draw a few steps back from the brink, are called “ex¬ 

treme” or “radical.” With such fear-filled, thought-stopping epi¬ 

thets as these, the upholders of the status quo defend the anachro¬ 

nistic structure of their thinking, and seek to block the revolution 

in thought and in action which is necessary if mankind is to go on 

living. 

Works of art, history, and thought, which provide what Arendt 

calls the “publicity” that makes an intergenerational common world 

possible, are undermined at their foundations by the threat of self¬ 

extermination. Each such work is a vessel that bears the distillation 

of some thought, feeling, or experience from one generation to 

another. In his 1970 Nobel Prize acceptance speech, Solzhenitsyn 

said, “Woe to that nation whose literature is disturbed by the inter¬ 

vention of power. Because that is not just a violation against 'freedom 

of print,’ it is the closing down of the heart of the nation, a slashing 

to pieces of its memory.” In reminding us that totalitarian govern¬ 

ments seek to break the connections between generations, which are 

so inconvenient to all monomaniacal campaigns, Solzhenitsyn might 

well have been demonstrating that totalitarianism is indeed one of 

the precursors of the peril of extinction, which puts an end to all the 

generations. (The difference is that whereas totalitarianism de¬ 

stroys the memories, extinction destroys all the rememberers.) A 

work of art will often celebrate the most evanescent thing—a glance, 

a vague longing, the look of a certain shadow—but as soon as the 

artist picks up his brush or his pen he takes up residence in the 

immortal common world inhabited by all generations together. As 

the poets have always told us, art rescues love and other mortal 

things from time’s destruction. And it is not only the artists who 

reach beyond their own lifetimes with art; it is also the readers, 

listeners, and viewers, who while they are in the presence of a work 

of art are made contemporary with it and, in a way, with all other 

readers, listeners, and viewers, in all ages. Through art, we “are 

able to break bread with the dead, and without communion with 

the dead a fully human life is impossible” (Auden). The timeless 

appeal of the greatest works of art, in fact, testifies to our common 

humanity as few other things do, and is one of the strongest grounds 
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we have for supposing that a political community that would em¬ 

brace the whole earth and all generations is also possible. 

The other side of art’s communion with the dead (which is the 

basis for Camus’s lovely remark “As an artist ... I began by 

admiring others, which in a way is heaven on earth”) is its com¬ 

munion with the unborn. In nothing that we do are the unborn more 

strongly present than in artistic creation. It is the very business of 

artists to speak to future audiences, and therefore it is perhaps not 

surprising that they—probably more than any other observers, at 

least in the modern age—have been gifted with prophetic powers. 

(In our century, the name of Kafka, who seemed to foresee in so 

many particulars the history of our time, inevitably comes to mind.) 

Indeed, great works of art are often so closely attuned to the future 

that it takes the world a few decades to understand them. There is 

no doubt that art, which breaks into the crusted and hardened pat¬ 

terns of thought and feeling in the present as though it were the 

very prow of the future, is in radically altered circumstances if the 

future is placed in doubt. The ground on which the artist stands 

when he turns to his work has grown unsteady beneath his feet. In 

the pre-nuclear world, an artist who hoped to enable future genera¬ 

tions to commune with his time might be worried that his work 

would be found wanting by posterity and so would pass into obliv¬ 

ion, but in the nuclear world the artist, whose work is still subject 

to this danger, must also fear that even if he produces nothing but 

timeless masterpieces they will fall into oblivion anyway, because 

there will be no posterity. The masterpieces cannot be timeless if 

time itself stops. The new uncertainty is not that one’s work will 

be buried and forgotten in the tumult of history but that history, 

which alone offers the hope of saving anything from time’s destruc¬ 

tion, will itself be buried in the indifference of the nonhuman uni¬ 

verse, dragging all human achievements down with it. The two 

fates, which now constitute a double jeopardy for artistic creation, 

are utterly different. In the first, it is life—the “onslaught of the 

generations,” in Arendt’s phrase—that undoes the work while itself 

surviving. In the second, it is death that swallows up both life and 

the work. The first peril makes us feel our individual mortality more 

163 



THE FATE OF THE EARTH 

keenly, but, for that very reason, makes us feel the common life of 

the species more strongly, and both feelings may inspire us to in¬ 

crease our efforts to accomplish whatever it is that we hope to offer 

the world before we die. The second peril threatens not each indi¬ 

vidual work but the world to which all works are offered, and makes 

us feel that even if we did accomplish our individual aims it would 

be pointless, thus undercutting our will to accomplish anything 

at all. 

It would be futile to try to prescribe to art what it “can” and 

“cannot” do, as though we in the present had a visionary capacity to 

foresee art’s future forms and, like an omniscient critic, accept some 

while ruling out others; but it is possible to reflect on what has 

already occurred, and to wonder what role political and other 

events in the world may have played in this or that development. 

Bearing in mind the irreducible mysteriousness of artistic creativity, 

we may note that some of the developments in art in recent decades 

have the look of logical, if unconscious, adjustments to the newly 

imperilled condition of the species. The art critic and social and 

political observer Harold Rosenberg has spoken of a “de-definition” 

of art, by which he meant a blurring of the boundary lines that have 

traditionally separated artistic creation from other human activities. 

Among the distinctions that have been lost—or deliberately breached 

—are the ones between the artist and his work of art and between 

the work of art and its audience. Rosenberg found the first breach 

in Action painting, in which the meaning of the work came to reside 

in the act of painting rather than in the finished canvas, and he 

found the second in all those artistic events that are called “hap¬ 

penings,” in which the audience is more or less dispensed with and 

the “aesthetic effects are given by the event itself, without inter¬ 

vention on the part of the spectator-participant.” In trying to do 

away with the enduring, independently existing art product and its 

audience, and concentrating on the act of creation, these artists, who 

“left art behind,” seemed to be working toward an art that would 

fulfill itself—like the sexual act that is isolated from the past and 

the future—in the moment, thus giving up on communion with the 

dead and with the unborn: doing away, in fact, with art’s whole 
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dependence on the common world, which assumes the existence of 

the human future. If art could manage this, of course, it would 

escape the futility of trying to communicate with generations that 

now may never arrive. Politics is simply powerless to cut itself off 

from the future and compress itself into a highly charged present 

(although some of the radical students of the nineteen-sixties 

seemed at times to be making the attempt), but art may have more 

leeway for experimentation, perhaps because, as the traditional res¬ 

cuer of fleeting things from oblivion, it starts off being closer to life 

in the moment. Whether these experiments can produce much that 

is worthwhile is another question. Rosenberg spoke of “all those 

ruses of scrutinizing itself and defiantly denying its own existence” 

by which art has survived in recent decades, but he held out little 

hope that these devices could sustain art much longer. Looked at 

in terms of the predicament of the species as a whole, art appears 

to be in a quandary. Art attempts both to reflect the period in which 

it was produced and to be timeless. But today, if it wishes to truth¬ 

fully reflect the reality of its period, whose leading feature is the 

jeopardy of the human future, art will have to go out of existence, 

while if it insists on trying to be timeless it has to ignore this reality 

—which is nothing other than the jeopardy of human time—and so, 

in a sense, tell a lie. Art by itself is powerless to solve its predica¬ 

ment, and artists, like lovers, are in need of assistance from states¬ 

men and ordinary citizens. 

By threatening to cancel the future generations, the nuclear 

peril not only throws all our activities that count on their existence 

into disorder but also disturbs our relationship with the past genera¬ 

tions. We need the assurance that there will be a future if we are to 

take on the burden of mastering the past—a past that really does 

become the proverbial “dead past,” an unbearable weight of mil¬ 

lennia of corpses and dust, if there is no promise of a future. With¬ 

out confidence that we will be followed by future generations, to 

whom we can hand on what we have received from the past, it 

becomes intolerably depressing to enter the tombs of the dead to 

gather what they have left behind; yet without that treasure our 

life is impoverished. The present is a fulcrum on which the future 
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and the past lie balanced, and if the future is lost to us, then the 

past must fall away, too. 

Death lies at the core of each person’s private existence, but 

part of death’s meaning is to be found in the fact that it occurs in a 

biological and social world that survives. No one can be a spectator 

at his own funeral, but others can be there, and the anticipation of 

their presence, which betokens the continuity of life and all that that 

means for a mortal creature, is consolation to each person as he 

faces his death. Death suffered in the shadow of doom lacks this 

consolation. It is a gap that threatens soon to be lost in a larger gap 

—a death within a greater death. When human life itself is over¬ 

hung with death, we cannot go peacefully to our individual deaths. 

The deaths of others, too, become more terrible: with the air so 

full of death, every death becomes harder to face. When a person 

dies, we often turn our thoughts to the good he did while he was 

alive—to that which he gave to the world, and which therefore out¬ 

lasts him in the world’s affection. (When someone who did great 

harm to the world dies, we feel that death has had a more thorough 

victory, since there is so little of his that the world wishes to pre¬ 

serve. Rather, it may wish to bury him even more thoroughly than 

any grave can.) But when the whole world, in which the dead in a 

sense live on, is imperilled, this effort at remembrance and preser¬ 

vation seems to lose its point, and all lives and deaths are threatened 

with a common meaninglessness. 

There have been many deaths in our century that in certain re¬ 

spects resembled those that would be suffered in a nuclear holo¬ 

caust: the deaths of the millions of people who died in the concen¬ 

tration camps of the totalitarian regimes, which sought not only to 

kill their victims but to extirpate their memory from the historical 

record. Because the camps threatened people not only with death 

but with oblivion, remembrance has become for some survivors a 

passion and a sacred obligation. When Solzhenitsyn accepted the 

Nobel Prize, he was at pains to remind the world that he spoke on 

behalf of millions who had not survived, and his whole historical 

reconstruction of the Soviet camp system is pitted against totalitar- 
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ian forgetfulness. Likewise, the command “Never forget,” so often 

heard in connection with the Nazis’ genocidal attack on the Jews, is 

important not only because it may help the world to prevent any 

repetition but because remembering is in itself an act that helps to 

defeat the Nazis’ attempt to send a whole people into oblivion. Just 

because genocide, by trying to prevent the future generations of 

people from being born, commits a crime against the future, it lays 

a special obligation on the people of the future to deal with the 

crime, even long after its perpetrators are themselves dead. The 

need to bear witness and then to remember was felt first by the in¬ 

mates of the camps and only later by the world at large. The French 

journalist David Rousset, a survivor of several camps, including 

Buchenwald, has written of his experiences in those camps: 

How many people here still believe that a protest has 

even historic importance? This skepticism is the real mas¬ 

terpiece of the S.S. Their great accomplishment. They have 

corrupted all human solidarity. Here the night has fallen 

on the future. When no witnesses are left, there can be no 

testimony. To demonstrate when death can no longer be 

postponed is an attempt to give death a meaning, to act 

beyond one’s own death. In order to be successful, a ges¬ 

ture must have social meaning. There are hundreds of 

thousands of us here, all living in absolute solitude. 

Thanks to a few heroic witnesses, and to the existence outside 

the totalitarian world of a nontotalitarian world, which could find 

out about what happened and then remember it, the connections 

between the camp victims and the rest of humanity were never 

altogether severed. There was testimony, the “historic importance” 

of the events in the camps was preserved, “human solidarity” was 

partly maintained, however tragically late, and the “masterpiece” of 

the S.S. was spoiled. Indeed, if we read the testimony of those in 

the camps deeply enough it may help us in our effort to avoid our 

extinction. Arendt, writing in her classic study “The Origins of 

Totalitarianism,” made the connection: 
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Here [in the eamps], there are neither political nor 

historical nor simply moral standards but, at the most, the 

realization that something seems to be involved in modem 

politics that actually should never be involved in politics 

as we used to understand it, namely all or nothing—all, 

and that is an undetermined infinity of forms of human 

living-together, or nothing, for a victory of the concentra¬ 

tion-camp system would mean the same inexorable doom 

for human beings as the use of the hydrogen bomb would 

mean the doom of the human race. 

Yet we must insist, I think, that in fact extinction by nuclear 

arms would be the more profound oblivion, since then the very 

possibility of remembrance or renewal—of the existence of a Sol¬ 

zhenitsyn or Rousset to bear witness, or of an Arendt to reflect on 

their testimony, or of readers to ponder what happened and take it 

to heart—would be gone. In extinction, and only in extinction, the 

connections between the victims and the rest of humanity would 

really be severed forever, and the “masterpiece” of the mass mur¬ 

derers would be perfected, for the night would have “fallen on the 

future” once and for all. Of all the crimes against the future, extinc¬ 

tion is the greatest. It is the murder of the future. And because this 

murder cancels all those who might recollect it even as it destroys 

its immediate victims the obligation to “never forget” is displaced 

back onto us, the living. It is we—the ones who will either commit 

this crime or prevent it—who must bear witness, must remember, 

and must arrive at the judgment. 

A nuclear holocaust would destroy the living and cancel the 

unborn in the same blow, but it is possible, as I mentioned earlier, 

at least to imagine that, through sterilization of the species, the 

future generations could be cancelled while the living were left 

unharmed. Although the condition of being extinct is by definition 

beyond experience this remnant—the living cells of the dead body 

of mankind—would, like a prisoner who knows that he is con¬ 

demned to die on a certain day, be forced to look extinction in the 

face in a way that we, who can always tell ourselves that we may yet 
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escape extinction, are not. To them, the futility of all the activities 

of the common world—of marriage, of politics, of the arts, of learn¬ 

ing, and, for that matter, of war—would be driven home inexorably. 

They would experience in their own lives the breakdown of the ties 

that bind individual human beings together into a community and a 

species, and they would feel the current of our common life grow 

cold within them. And as their number was steadily reduced by 

death they would witness the final victory of death over life. One 

wonders whether in these circumstances people would want to go 

on living at all—or whether they might not choose to end their own 

lives. By killing off the living quickly, extinction by nuclear arms 

would spare us those barren, bitter decades of watching and feeling 

the end close in. As things are, we will never experience the ap¬ 

proach of extinction in that pure form, and are left in an irre¬ 

mediable uncertainty. Nevertheless, the spectre of extinction hovers 

over our world and shapes our lives with its invisible but terrible 

pressure. It now accompanies us through life, from birth to death. 

Wherever we go, it goes, too; in whatever we do, it is present. It 

gets up with us in the morning, it stays at our side throughout the 

day, and it gets into bed with us at night. It is with us in the 

delivery room, at the marriage ceremony, and on our deathbeds. 

It is the truth about the way we now live. But such a life cannot go 

on for long. 

Because the unborn generations will never experience their cancel¬ 

lation by us, we have to look for the consequences of extinction 

before it occurs, in our own lives, where it takes the form of a spiri¬ 

tual sickness that corrupts life at the invisible, innermost starting 

points of our thoughts, moods, and actions. This emphasis on us, 

however, does not mean that our only reason for restraining our¬ 

selves from elimination of the future generations is to preserve 

them as auxiliaries to our needs—as the audience for our works of 

art, as the outstretched hands to receive our benefactions (and so to 

bring our otherwise frustrated charitable impulses to fulfillment), 

as the minds that will provide us with immortality by remembering 

169 



THE FATE OF THE EARTH 

our words and deeds, and as the successors who will justify us by 

carrying on with the tasks that we have started or advanced. To 

adopt such an expedient view of the future generations would be to 

repeat on a monumental scale the error of the philanthropist who 

looks on the needy only as a convenient prop with which he can 

develop and demonstrate his moral superiority, or the more familiar 

and more dangerous figure of the politician who looks on the public 

only as a ladder on which he can climb to power. It would also put 

us in the company of those who, in pursuit, very often, of visionary 

social goals, make the opposite but closely related error of regard¬ 

ing the present generations only as auxiliaries—as the expendable 

bricks and mortar to be used in the construction of a glorious palace 

in which the future generations will take up residence. (We have 

merely to remember how many people have been murdered so that 

"history” might “go forward” to be reminded how great the costs 

of this mistake have been.) Whether we were subordinating the 

living or the unborn generations, this reduction of human beings 

to a supporting role in the completion of cross-generational tasks 

would suggest that we had come to place a higher value on the 

achievements of life than we did on life itself, as though we were 

so dazzled by the house man lives in that we had forgotten who 

lives there. But no human being, living or unborn, should be re¬ 

garded as an auxiliary. Although human beings have their obliga¬ 

tions to fulfill, they are not to be seen as beasts of burden whose 

purpose in existing is to carry on with enterprises that are sup¬ 

posedly grander and more splendid than they are. For in the last 

analysis these enterprises, which together make up the common 

world, are meant to serve life, not to be served by it. Life does not 

exist for the sake of the governments, the buildings, the books, and 

the paintings; all these exist for the sake of life. The works of man 

are great, but man himself is greater. 

The reason that so much emphasis must be laid on the living 

generations is not that they are more important than the unborn but 

only that at any given moment they, by virtue of happening to be 

the ones who exist, are the ones who pose the peril, who can feel 

the consequences of the peril in their lives, and who can respond to 
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the peril on behalf of all other generations. To cherish life—whether 

one’s own or someone else’s, a present life or an unborn life—one 

must already be in life, and only the living have this privilege. The 

question that the peril of extinction puts before the living, however, 

is: Who would miss human life if they extinguished it? To which 

the only honest answer is: Nobody. That being so, we have to admit 

that extinction is no loss, since there cannot be loss when there is no 

loser: and we are thus driven to seek the meaning of extinction in 

the mere anticipation of it by the living, whose lives this anticipa¬ 

tion corrupts and degrades. However, there is another side to the 

entire question. For while it is true that extinction cannot be felt by 

those whose fate it is—the unborn, who would stay unborn—the 

same cannot be said, of course, for extinction’s alternative, survival. 

If we shut the unborn out of life, they will never have a chance to 

lament their fate, but if we let them into life they will have abun¬ 

dant opportunity to be glad that they were born instead of having 

been prenatally severed from existence by us. The idea of escaping 

extinction before one was born is a strange one for us, since it is 

so new, but to generations that live deep in nuclear time, and who 

know that their existence has depended on the wisdom and restraint 

of a long succession of generations before them, we can be sure 

that the idea will be familiar. 

Of every other bequest that the present makes to the future it 

can be said that that which would be gratefully received if it was 

given would also be sorely missed if it was withheld. Of life alone 

is it the case that while its receipt can be welcomed, its denial can¬ 

not be mourned. The peril of extinction, by bringing us up against 

this reality, concentrates our attention in a new way on the simple 

and basic fact that before there can be good or evil, service or harm, 

lamenting or rejoicing there must be life. (Even those who wish to 

exploit and harm other human beings must first want human beings 

to exist.) In corning to terms with the peril of extinction, therefore, 

what we must desire first of all is that people be born, for their own 

sakes, and not for any other reason. Everything else—our wish to 

serve the future generations by preparing a decent world for them 

to live in, and our wish to lead a decent life ourselves in a common 
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world made secure by the safety of the future generations—flows 

from this commitment. Life comes first. The rest is secondary. 

To recapitulate: In a nuclear holocaust great enough to extin¬ 

guish the species, every person on earth would die; but in addition 

to that, and distinct from it, is the fact that the unborn generations 

would be prevented from ever existing. However, precisely because 

the unborn are not born, they cannot experience their plight, and 

its meaning has to be sought among the living, who share a common 

world with the unborn as well as with the dead, and who find that if 

they turn their backs on the unborn, and deny them life, then their 

own lives become progressively more twisted, empty, and despair¬ 

ing. On the other hand, if instead of asking what the act of extinc¬ 

tion means we ask what the act of survival means—and in the nu¬ 

clear world survival has, for the first time, become an act—we find 

that the relationship between the generations is reconstituted, and 

we can once again ask what the meaning of our actions will be for 

the people directly affected by them, who now, because they are 

presumed to exist, can be presumed to have a response. By acting to 

save the species, and repopulating the future, we break out of the 

cramped, claustrophobic isolation of a doomed present, and open 

a path to the greater space—the only space fit for human habitation 

—of past, present, and future. Suddenly, we can think and feel 

again. Even by merely imagining for a moment that the nuclear 

peril has been lifted and human life has a sure foothold on the earth 

again, we can feel the beginnings of a boundless relief and calm—a 

boundless peace. But we can open this path only if it is our desire 

that the unborn exist for their own sake. We trace the effects of 

extinction in our own world because that is the only place where 

they can ever appear, yet those sad effects, important as they are, 

are only the side effects of our shameful failure to fulfill our main 

obligation of valuing the future human beings themselves. And if at 

first we find these future people to be somewhat abstract we have 

only to remind ourselves that we, too, were once *The future genera¬ 

tion,” and that every unborn person will be as vivid and important 

to himself as each of us is to himself. We gain the right perspective 

on extinction not by trying to peer into the inhuman emptiness of a 
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post-human universe but by putting ourselves in the shoes of some¬ 

one in the future, who, precisely because he has been allowed to be 

born, can rejoice in the fact of being alive. 

With the generation that has never known a world unmenaced by 

nuclear weapons, a new order of the generations begins. In it, each 

person alive is called on to assume his share of the responsibility for 

guaranteeing the existence of all future generations. And out of the 

new sense of responsibility must come a worldwide program of 

action for preserving the species. This program would be the guar¬ 

antee of existence for the unborn and the measure of the honor and 

the humanity of the living. Its inauguration would mark the founda¬ 

tion of a new common world, which would greatly transcend the old, 

pre-nuclear common world in importance and in the strength of its 

ties. Without such a program in place, nothing else that we under¬ 

take together can make any practical or moral sense. Thus, the 

nuclear peril, while for the first time in history placing the whole 

common world in jeopardy, at the same time draws into that com¬ 

mon world much that was formerly left out, including, above all, 

the terrestrial biological inheritance. Through the jeopardy of our 

biological substance, even the things that belong to what Arendt 

called the “private realm” are affected, so that ultimately it is not 

only the institutions, arts, and sciences—the enduring, heavy struc¬ 

ture of the world—whose meaning is changed but also the fleeting 

things: sensation, desire, “the summer lightning of individual hap¬ 

piness” (Alexander Herzen). Against the background of the new 

double mortality of life, the fleeting things seem even more flicker¬ 

ing, and more to be protected and cherished. 

By threatening life in its totality, the nuclear peril creates new 

connections between the elements of human existence—a new min¬ 

gling of the public and the private, the political and the emotional, 

the spiritual and the biological. In a strikingly pertinent remark, 

Arendt, speaking of the individual’s capacity for action, writes, 

“With word and deed we insert ourselves into the human world, 

and this insertion is like a second birth, in which we confirm and 
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take upon ourselves the naked fact of our original physical appear¬ 

ance.” Now the whole species is called on literally to take on itself 

the naked fact of its original physical appearance—to protect our 

being through an act of our will. Formerly, the future was simply 

given to us; now it must be achieved. We must become the agricul¬ 

turalists of time. If we do not plant and cultivate the future years of 

human life, we will never reap them. This effort would constitute a 

counterpart in our conscious life of reason and will of our instinctual 

urge to procreate. And in so doing it would round out and complete 

the half-finished common world of pre-nuclear times, which, by the 

time nuclear weapons were invented, had enabled mankind to learn 

and to suffer but not to act as one. 

In asking us to cherish the lives of the unborn, the peril of 

extinction takes us back to the ancient principle of the sacredness 

of human life, but it conducts us there by a new path. Instead of 

being asked not to kill our neighbors, we are asked to let them be 

born. If it is possible to speak of a benefit of the nuclear peril, it 

would be that it invites us to become more deeply aware of the 

miracle of birth, and of the world’s renewal. “For unto us a child is 

born.” This is indeed “good news.” Yet when we turn from extinc¬ 

tion, which silences us with its nothingness, to the abundance of life, 

we find ourselves tongue-tied again, this time by the fullness of 

what lies before our eyes. If death is one mystery, life is another, 

greater one. We find ourselves confronted with the essential open¬ 

ness, unfathomability, and indefinability of our species. (Auden has 

observed that human nature is indefinable because definition is a 

historical act that can upset the human reality it seeks to define.) 

We can only feel awe before a mystery that both is what we are and 

surpasses our understanding. 

Without violating that mystery, we can perhaps best compre¬ 

hend the obligation to save the species simply as a new relation¬ 

ship among human beings. Because the will to save the speeies 

would be a will to let other people into existence rather than a will 

to save oneself, it is a form of respect for others, or, one might say, 

a form of love. (By contrast, the will to avoid the holocaust, which 

would kill off every living person, involves self-interest, and would 
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grow, in part, out of fear. Thus, as we face the nuclear predicament: 

in its entirety, both love and fear are present, but they are inspired 

by threats to different things.) This love, I believe, would bear a 

resemblance to the generative love of parents, who in wanting to 

bring children into the world have some experience of what it is to 

hope for the renewal of life. They know that when a child is born 

the whole world is reborn with it, as in a sunrise, since it is only in 

the mind, heart, and spirit of each human being that the human 

world has existence. If the ideal for the relationship among living 

people is brotherhood, then the ideal for the relationship of the 

living to the unborn is parenthood. Universal brotherhood, which 

seeks to safeguard lives that are already in existence, embodies the 

solicitude and protectiveness of love, and its highest command, 

therefore, is “Thou shalt not kill.” Universal parenthood, which 

would seek to bring life into existence out of nothing, would em¬ 

body the creativity and abundant generosity of love, and its high¬ 

est commandment, therefore, would be “Be fruitful and multiply.” 

But this commandment is not the strictly biological one. The nu¬ 

clear peril makes all of us, whether we happen to have children of 

our own or not, the parents of all future generations. Parental love, 

which begins even before any child exists, is unconditional. It does 

not attach to any quality of the beloved; it only wants him to be. 

But then all love, when it is deep, has something in it of this char¬ 

acter, and is ready to forgive every particular failing in the beloved. 

Shakespeare says that “love is not love which alters when it altera¬ 

tion finds,” and we know from the Bible that “love keeps no ac¬ 

counts.” 

The common world itself can be seen as a product of the super¬ 

abundance of life’s fruitfulness. It is like a surplus, beyond what 

each generation can use for itself, that is passed on in a steadily 

growing accumulation, enabling all the generations to participate in 

a life of mankind which transcends individual life and is not un¬ 

done by individual death. Extinction is a second death, and this 

second life is the life that it destroys. 

Since the future generations will surely do and suffer wrong, 

it is part of the work of this love to come to terms with evil. Love 
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is given Job’s task: to accept and affirm the creation even in the full 

knowledge of the unspeakable injustice and suffering that it con¬ 

tains. Thus, while our capacity for sympathizing with the suffering 

of others is of no help in understanding extinction, because there is 

no suffering (or any other human experience) in it, it would not be 

right to say that the question of suffering does not come up, for in 

saving the future generations we will bring them every kind of suf¬ 

fering that life holds (together with every other human experience). 

The fact that it is not extinction but life that brings suffering, and 

even death, is the clearest proof that extinction is misconceived as a 

disaster in any ordinary sense. On the contrary, survival means dis¬ 

aster—endlessly, as long as life is beset by accident and folly. In the 

pre-nuclear common world, our aim was to spare all generations 

every particular evil that it was in our power to resist, but now our 

determination must be first to give the future generations all the 

evils, which are as much a part of life as breathing, and only then 

to set about mitigating them. Fortunately or unfortunately, we can¬ 

not pick and choose which experiences of life to give the future 

generations. Either we keep them out of life completely or we get 

them in for all of it. 

To favor life on these terms is difficult, but it is not inhuman. 

We find this affirmation in one form in parental love and we find it 

in another form in religious faith, as the example of Job attests. 

Augustine wrote that after his introduction to Christianity “no more 

did I long for better things, because I thought of all things, and 

with a sounder judgment I held that the higher things are indeed 

better than the lower, but that all things together are better than 

the higher things alone.” And he wrote, “All things, by the very fact 

that they are, are good.” A Japanese Buddhist monk seems to have 

been saying the same thing even more simply when he said, “Every 

day is a good day.” A similar affirmation runs through the ceremon¬ 

ial words of Christian sacramental occasions. Marriage vows, in 

which the couple swear to love one another in sickness and in health 

and “for better for worse,” seem to signify an affirmation not only of 

the married condition but of the whole human condition. And in 

the words sometimes spoken in burial services the affirmation is 
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made outright: “Ashes to ashes, dust to dust. The Lord gave, and 

the Lord hath taken away; blessed be the name of the Lord.” 

The first principle of life in the new common world would be 

respect for human beings, born and unborn, based on our common 

love of life and our common jeopardy in the face of our own de¬ 

structive powers and inclinations. This respect would grow out of 

each generation’s gratitude to past generations for having permitted 

it to exist. Each generation would look on itself as though it were a 

delegation that had been chosen by an assembly of all the dead and 

all the unborn to represent them in life. The living would thus look 

on the gift of life the way any political representative should look 

on election to oflBce—as a temporary trust to be used for the com¬ 

mon good. For if the surface of the globe is the breadth of the 

world, time, which politics is now called on to guarantee, is its 

depth, and we cannot expect the world to cohere horizontally if it 

is not joined together vertically as well. In this new world, the 

people of the present generations, if they acquit their responsibility, 

would be the oldest of the grandfathers, and their role would be 

that of founders. 

A second principle of life in the nuclear common world would 

be respect for the earth. This is nothing but a full realization of the 

ecological principle, according to which the earth’s environment is 

seen not merely as a surrounding element in which it is more or less 

pleasant to live but as the foundation of human as of other life. The 

oneness of the earth as a system of support for life is already visible 

around us. Today, no matter how strenuously statesmen may assert 

the “sovereign” power of their nations, the fact is that they are all 

caught in an increasingly fine mesh of global life, in which the sur¬ 

vival of each nation depends on the survival of all. There is no 

“sovereign” right to destroy the earthly creation on which everyone 

depends for survival (although such a right is exactly what each 

superpower now claims for itself). More and more, the earth is 

coming to resemble a single body, or, to use Dr. Thomas’s meta¬ 

phor, a single cell, which is inhabited by billions of separate intel¬ 

ligences and wills. In these circumstances, the use of violence is like 

the left hand attacking the right, or like both hands attacking the 
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throat. We want to maintain the independence of each person’s 

mind and will—for our liberty consists in this—but in doing so we 

must not kill the one terrestrial body in which we are all incarnated 

together. 

A third principle would be respect for God or nature, or what¬ 

ever one chooses to call the universal dust that made, or became, us. 

We need to remember that neither as individuals nor as a species 

have we created ourselves. And we need to remember that our 

swollen power is not a power to create but only a power to destroy. 

We can kill all human beings and close down the source of all future 

human beings, but we cannot create even one human being, much 

less create those terrestrial conditions which now permit us and 

other forms of life to live. Even our power of destruction is hardly 

our own. As a fundamental property of matter, nuclear energy was 

nature’s creation, and was only discovered by us. (What is truly our 

own is the knowledge that has enabled us to exploit this energy.) 

With respect to creation, things still stand as they have always 

stood, with extra-human powers performing the miracle, and hu¬ 

man beings receiving the fruits. Our modest role is not to create but 

only to preserve ourselves. The alternative is to surrender ourselves 

to absolute and eternal darkness: a darkness in which no nation, no 

society, no ideology, no civilization will remain; in which never 

again will a child be born; in which never again will human beings 

appear on the earth, and there will be no one to remember that they 

ever did. 
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our and a half billion years ago, the earth was formed. Perhaps 

a half billion years after that, life arose on the planet. For the next 

four billion years, life became steadily more complex, more varied, 

and more ingenious, until, around a million years ago, it produced 

mankind—the most complex and ingenious species of them all. Only 

six or seven thousand years ago—a period that is to the history of 

the earth as less than a minute is to a year—civilization emerged, 

enabling us to build up a human world, and to add to the marvels 

of evolution marvels of our own; marvels of art, of science, of social 

organization, of spiritual attainment. But, as we built higher and 

higher, the evolutionary foundation beneath our feet became more 

and more shaky, and now, in spite of all we have learned and 

achieved—or, rather, because of it—we hold this entire terrestrial 

creation hostage to nuclear destruction, threatening to hurl it back 

into the inanimate darkness from which it came. And this threat of 
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self-destruction and planetary destruction is not something that we 

will pose one day in the future, if we fail to take certain precautions; 

it is here now, hanging over the heads of all of us at every moment. 

The machinery of destruction is complete, poised on a hair trigger, 

waiting for the “button” to be “pushed” by some misguided or de¬ 

ranged human being or for some faulty computer chip to send out 

the instruction to fire. That so much should be balanced on so fine 

a point—that the fruit of four and a half billion years can be undone 

in a careless moment—is a fact against which belief rebels. And 

there is another, even vaster measure of the loss, for stretching 

ahead from our present are more billions of years of life on earth, 

all of which can be filled not only with human life but with human 

civilization. The procession of generations that extends onward from 

our present leads far, far beyond the line of our sight, and, com¬ 

pared with these stretches of human time, which exceed the whole 

history of the earth up to now, our brief civilized moment is almost 

infinitesimal. And yet we threaten, in the name of our transient aims 

and fallible convictions, to foreclose it all. If our species does de¬ 

stroy itself, it will be a death in the cradle—a case of infant mortal¬ 

ity. The disparity between the cause and the effect of our peril is so 

great that our minds seem all but powerless to encompass it. In 

addition, we are so fully enveloped by that which is menaced, and 

so deeply and passionately immersed in its events, which are the 

events of our lives, that we hardly know how to get far enough away 

from it to see it in its entirety. It is as though life itself were one 

huge distraction, diverting our attention from the peril to life. In its 

apparent durability, a world menaced with imminent doom is in a 

way deceptive. It is almost an illusion. Now we are sitting at the 

breakfast table drinking our coffee and reading the newspaper, but 

in a moment we may be inside a fireball whose temperature is tens 

of thousands of degrees. Now we are on our way to work, walking 

through the city streets, but in a moment we may be standing on an 

empty plain under a darkened sky looking for the charred remnants 

of our children. Now we are alive, but in a moment we may be 

dead. Now there is human life on earth, but in a moment it may be 

gone. 
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Once, there was time to reflect in a more leisurely way on our 

predicament. In August, 1945, when the invention of the bomb was 

made known through its first use on a human population, the people 

of Hiroshima, there lay ahead an interval of decades which might 

have been used to fashion a world that would be safe from extinc¬ 

tion by nuclear arms, and some voices were in fact heard counsel¬ 

ling deep reflection on the looming peril and calling for action to 

head it off. On November 28, 1945, less than four months after the 

bombing of Hiroshima, the English philosopher Bertrand Russell 

rose in the House of Lords and said: 

We do not want to look at this thing simply from the 

point of view of the next few years; we want to look at it 

from the point of view of the future of mankind. The ques¬ 

tion is a simple one: Is it possible for a scientific society 

to continue to exist, or must such a society inevitablv bring 

itself to destruction? It is a simple question but a very 

vital one. I do not think it is possible to exaggerate the 

gravity of the possibilities of evil that lie in the utilization 

of atomic energy. As I go about the streets and see St. 

Paul’s, the British Museum, the Houses of Parliament, and 

the other monuments of our civilization, in my mind’s eye 

I see a nightmare vision of those buildings as heaps of 

rubble with eorpses all round them. That is a thing we 

have got to face, not only in our own eountr\' and cities, 

but throughout the civilized world. 

Russell and others, including Albert Einstein, urged full, global 

disarmament, but the advice was disregarded. Instead, the world 

set about building the arsenals that we possess today. The period of 

grace we had in which to ward off the nuclear peril before it became 

a reality—the time between the moment of the invention of the 

weapons and the construction of the full-scale machinery for extinc¬ 

tion—was squandered, and now the. peril that Russell foresaw is 

upon us. Indeed, if we are honest with ourselves we have to admit 

that unless we rid ourselves of our nuclear arsenals a holoeaust not 

only might occur but will occur—if not today, then tomorrow; if 
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not this year, then the next. We have come to live on borrowed 

time: every year of continued human life on earth is a borrowed 

year, every day a borrowed day. 

In the face of this unprecedented global emergency, we have 

so far had no better idea than to heap up more and more warheads, 

apparently in the hope of so thoroughly paralyzing ourselves with 

terror that we will hold back from taking the final, absurd step. 

Considering the wealth of our achievement as a species, this re¬ 

sponse is unworthy of us. Only by a process of gradual debasement 

of our self-esteem can we have lowered our expectations to this 

point. For, of all the “modest hopes of human beings,” the hope that 

mankind will survive is the most modest, since it only brings us to 

the threshold of all the other hopes. In entertaining it, we do not yet 

ask for justice, or for freedom, or for happiness, or for any of the 

other things that we may want in life. We do not even necessarily 

ask for our personal survival; we ask only that we be survived. We 

ask for assurance that when we die as individuals, as we know we 

must, mankind will live on. Yet once the peril of extinction is pres¬ 

ent, as it is for us now, the hope for human survival becomes the 

most tremendous hope, just because it is the foundation for all the 

other hopes, and in its absence every other hope will gradually 

wither and die. Life without the hope for human survival is a life of 

despair. 

The death of our species resembles the death of an individual 

in its boundlessness, its blankness, its removal beyond experience, 

and its tendency to baffle human thought and feeling, yet as soon as 

one mentions the hope of survival the similarities are clearly at an 

end. For while individual death is inevitable, extinction can be 

avoided; while every person must die, mankind can be saved. 

Therefore, while reflection on death may lead to resignation and 

acceptance, reflection on extinction must lead to exactly the oppo¬ 

site response: to arousal, rejection, indignation, and action. Extinc¬ 

tion is not something to contemplate, it is something to rebel against. 

To point this out might seem like stating the obvious if it were not 

that on the whole the world’s reaction to the peril of extinction has 

been one of numbness and inertia, much as though extinction were 
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as inescapable as death is. Even today, the official response to the 

sickening reality before us is conditioned by a grim fatalism, in 

which the hope of ridding the world of nuclear weapons, and thus 

of surviving as a species, is all but ruled out of consideration as 

“utopian” or “extreme”—as though it were “radical” merely to want 

to go on living and to want one’s descendants to be born. And yet if 

one gives up these aspirations one has given up on everything. As a 

species, weffiave as yet done nothing to save ourselves. The slate of 

action is blank. We have organizations for the preservation of almost 

everything in life that we want but no organization for the preserva¬ 

tion of mankind. People seem to have decided that our collective 

will is too weak or flawed to rise to this occasion. They see the vio¬ 

lence that has saturated human history, and conclude that to prac¬ 

tice violence is innate in our species. They find the perennial hope 

that peace can be brought to the earth once and for all a delusion of 

the well-meaning who have refused to face the “harsh realities” of 

international life—the realities of self-interest, fear, hatred, and 

aggression. They have concluded that these realities are eternal 

ones, and this conclusion defeats at the outset any hope of taking 

the actions necessary for survival. Looking at the historical record, 

they ask what has changed to give anyone confidence that humanity 

can break with its violent past and act with greater restraint. The 

answer, of course, is that everything has changed. To the old “harsh 

realities” of international life has been added the immeasurably 

harsher new reality of the peril of extinction. To the old truth that 

all men are brothers has been added the inescapable new truth that 

not only on the moral but also on the physical plane the nation 

that practices aggression will itself die. This is the law of the doctrine 

of nuclear deterrence—the doctrine of “mutual assured destruction”— 

which “assures” the destruction of the society of the attacker. And 

it is also the law of the natural world, which, in its own version of 

deterrence, supplements the oneness of mankind with a oneness of 

nature, and guarantees that when the attack rises above a certain 

level the attacker will be engulfed in the general ruin of the global 

ecosphere. To the obligation to honor life is now added the sanction 

that if we fail in our obligation life will actually be taken away from 
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us, individually and collectively. Each of us will die, and as we die 

we will see the world around us dying. Such imponderables as the 

sum of human life, the integrity of the terrestrial creation, and the 

meaning of time, of history, and of the development of life on earth, 

which were once left to contemplation and spiritual understanding, 

are now at stake in the political realm and demand a political re¬ 

sponse from every person. As political actors, we must, like the 

contemplatives before us, delve to the bottom of the world, and, 

Atlas-like, we must take the world on our shoulders. 

The self-extinction of our species is not an act that anyone describes 

as sane or sensible; nevertheless, it is an act that, without quite 

admitting it to ourselves, we plan in certain circumstances to com¬ 

mit. Being impossible as a fully intentional act, unless the perpe¬ 

trator has lost his mind, it can come about only through a kind of 

inadvertence—as a “side effect” of some action that we do intend, 

such as the defense of our nation, or the defense of liberty, or the 

defense of socialism, or the defense of whatever else we happen to 

believe in. To that extent, our failure to acknowledge the magnitude 

and significance of the peril is a necessary condition for doing the 

deed. We can do it only if we don’t quite know what we’re doing. 

If we did acknowledge the full dimensions of the peril, admitting 

clearly and without reservation that any use of nuclear arms is 

likely to touch off a holocaust in which the continuance of all 

human life would be put at risk, extinction would at that moment 

become not only “unthinkable” but also undoable. What is needed 

to make extinction possible, therefore, is some way of thinking about 

it that at least partly deflects our attention from what it is. And this 

way of thinking is supplied to us, unfortunately, by our political and 

military traditions, which, with the weight of almost all historical 

experience behind them, teach us that it is the way of the world for 

the earth to be divided up into independent, sovereign states, and 

for these states to employ war as the final arbiter for settling the 

disputes that arise among them. This arrangement of the political 

affairs of the world was not intentional. No one wrote a book pro- 
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posing it; no parliament sat down to debate its merits and then 

voted it into existence. It was simply there, at the beginning of 

recorded history; and until the invention of nuclear weapons it 

remained there, with virtually no fundamental changes. Unplanned 

though this arrangement was, it had many remarkably durable 

features, and certain describable advantages and disadvantages; 

therefore, I shall refer to it as a “system”—the system of sovereignty. 

Perhaps the leading feature of this system, and certainly the most 

important one in the context of the nuclear predicament, was the 

apparently indissoluble connection between sovereignty and war. 

For without sovereignty, it appeared, peoples were not able to orga¬ 

nize and launch wars against other peoples, and without war they 

were unable to preserve their sovereignty from destruction by armed 

enemies. (By “war” I here mean only international war, not revolu¬ 

tionary war, which I shall not discuss.) Indeed, the connection 

between sovereignty and war is almost a definitional one—a sover¬ 

eign state being a state that enjoys the right and the power to go to 

war in defense or pursuit of its interests. 

It was into the sovereignty system that nuclear bombs were 

born, as “weapons” for “war.” As the years have passed, it has 

seemed less and less plausible that they have anything to do with 

war; they seem to break through its bounds. Nevertheless, they have 

gone on being fitted into military categories of thinking. One might 

say that they appeared in the world in a military disguise, for it has 

been traditional military thinking, itself an inseparable part of the 

traditional political thinking that belonged to the system of sover¬ 

eignty, that has provided those intentional goals—namely, national 

interests—in the pursuit of which extinction may now be brought 

about unintentionally, or semi-intentionally, as a “side effect.” The 

system of sovereignty is now to the earth and mankind what a pol¬ 

luting factory is to its local environment. The machine produces 

certain things that its users want—in this case, national sovereignty 

—and as an unhappy side effect extinguishes the species. 

The ambivalence resulting from the attempt to force nuclear 

weapons into the preexisting military and political system has led 

to a situation in which, in the words of Einstein—who was farseeing 

187 



THE FATE OF THE EARTH 

in his political as well as in his scientific thought—“the unleashed 

power of the atom has changed everything save our modes of think¬ 

ing, and we thus drift toward unparalleled catastrophes.” As Ein¬ 

stein’s observation suggests, the nuclear revolution has gone quite 

far but has not been completed. The question we have to answer is 

whether the completion will be extinction or a global political revo¬ 

lution—whether the “babies” that the scientists at Alamogordo 

brought forth will put an end to us or we will put an end to them. 

For it is not only our thoughts but also our actions and our institu¬ 

tions—our global political arrangements in their entirety—that we 

have failed to change. We live with one foot in each of two worlds. 

As scientists and technicians, we live in the nuclear world, in which 

whether we choose to acknowledge the fact or not, we possess in¬ 

struments of violence that make it possible for us to extinguish our¬ 

selves as a species. But as citizens and statesmen we go on living in 

the pre-nuclear world, as though extinction were not possible and 

sovereign nations could still employ the instruments of violence as 

instruments of policy—as “a continuation of politics by other means,” 

in the famous phrase of Karl von Clausewitz, the great philosopher 

of war. In effect, we try to make do with a Newtonian politics in an 

Einsteinian world. The combination is the source of our immediate 

peril. For governments, still acting within a system of independent 

nation-states, and formally representing no one but the people of 

their separate, sovereign nations, are driven to try to defend merely 

national interests with means of destruction that threaten not only 

international but intergenerational and planetary doom. In our 

present-day world, in the councils where the decisions are made 

there is no one to speak for man and for the earth, although both 

are threatened with annihilation. 

The peril that the scientists have brought into our lives stems from 

hitherto unknown properties of the physical universe, but it is not 

an external, self-propelled peril—as though they had discovered that 

forces in the interior of the earth were one day going to blow it up, 

or that a huge asteroid was one day going to collide with it. Rather, 
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the peril comes from our own actions—from within us—and if we 

had never sought to harm one another the energy latent in matter 

would have remained locked up there, without posing any threat to 

anybody. Thus, the peril of extinction by nuclear arms is doubly 

ours: first, because we have it in our power to prevent the catas¬ 

trophe,, and, second, because the catastrophe cannot occur unless, 

by pursuing our political aims through violence, we bring it about. 

Since military action is the one activitv through which we delib¬ 

erately threaten to employ our new mastery over nature to destroy 

ourselves, nothing could be more crucial to an understanding of the 

practical dimensions of the nuclear predicament than a precise 

understanding of what nuclear weapons have done to war, and, 

through war, to the system of sovereignty of which war has tradi¬ 

tionally been an indispensable part. All war is violent, but not all 

violence is war. War is a violent means employed by a nation to 

achieve an end, and, like all mere means, is subject to Aristotle’s 

rule “The means to the end are not unlimited, for the end itself sets 

the limit in each case.” The possible ends of war are as varied as the 

desires and hopes of men, having ranged from the recovery of a 

single beautiful woman from captivity to world conquest, but every 

one of them would be annihilated in a nuclear holocaust. War is 

destructive, but it is also a human phenomenon—complex, carefully 

wrought, and, in its way, fragile and delicate, like its maker—but 

nuclear weapons, if they were ever used in large numbers, would 

simply blow war up, just as they would blow up everything else 

that is human. 

One of the respects in which war is unique among the uses to 

which mankind’s steadily increasing technical skills have been put 

is that in war no benefit is obtained and no aim achieved unless the 

powers involved exert themselves to the limit, or near-limit, of their 

strength. In the words of Clausewitz; “War is an act of violence 

pushed to its utmost bounds; as one side dictates to the other, there 

arises a sort of reciprocal action which logically must lead to an 

extreme.” For only at the extremes are victory and defeat—the results 

of war—brought about. Even when victory and defeat are not abso¬ 

lute, the terms of the disengagement are determined by the near- 
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ness of one side to defeat. In this case, the antagonists, like chess 

players near the end of the game, see the inevitable outcome and 

spare themselves the trouble of actually going through the final 

moves. As Clausewitz writes, “everything is subject to a supreme 

law; which is the decision by arms.” Therefore, “all action . . . 

takes place on the supposition that if the solution by force of arms 

which lies at its foundation should be realized, it will be a favorable 

one.” For “the decision by arms is, for all operations, great and 

small, what cash payment is in bill transactions,” and “however 

remote from each other these relations, however seldom the realiza¬ 

tion may take place, still it can never entirely fail to occur.” Nuclear 

arms ruin war by making the decision by arms impossible. The 

decision by arms can occur only when the strength of one side or 

the other is exhausted, or when its exhaustion is approached. But in 

nuclear “war” no one’s strength fails until both sides have been 

annihilated. There cannot be a victor without a vanquished, the 

collapse of whose military efforts signals the end of the hostilities, 

permitting the victor to collect his spoils. But when both adversaries 

have nuclear arms that moment of collapse never comes, and the 

military forces—the missiles—of both countries go on “fighting” after 

the countries themselves have disappeared. From the point of view 

of a power contemplating war in the pre-nuclear world, war ap¬ 

peared to depend on the possession of great strength, since the side 

that possessed the greater strength had the better chance of being 

victorious. But when war is seen from the point of view of the 

nuclear world it becomes clear that as an institution—as the mecha¬ 

nism with which sovereign states settled their disputes—war de¬ 

pended, above all, on weakness: the weakness of the defeated party, 

whose collapse made the decision by arms (the whole purpose of 

war) possible. And this weakness, in turn, depended on the pres¬ 

ence of certain technical limitations on the ability of mankind in 

general to avail itself of natural forces for destructive purposes. 

When science made the energy in mass available to man, the crucial 

limits were removed, for everybody, forever, and the exhaustion of 

the defeated party—and so the triumph of the victor—was rendered 

impossible. War itself has thus proved to be a casualty of the tre- 
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mendous means that were put at its disposal by science. We are 

now in a position to see that helplessness has always been the spe¬ 

cific product of war, and weakness its essential ingredient. War has 

never been anything but unilateral disarmament—the disarmament 

of one side by the other. But now, before the exhaustion of either 

party can be reached, everyone will be dead, and all human aims— 

the aims pursued in the “war” and all others—will have been nulli¬ 

fied. In a nuclear conflict between the United States and the Soviet 

Union—the holocaust—not only the adversaries but also the world’s 

bystanders will vanish. In this “war,” instead of one side winning and 

the other losing, it is as though all human beings lost and all the 

weapons won. Clausewitz writes, “War can never be separated from 

political intercourse, and if, in the consideration of the matter, this 

is done in any way, all the threads of the different relations are, to 

a certain extent, broken, and we have before us a senseless thing 

without an object.” War can, for example, decline into mere looting 

or banditry or some other form of aimless violence. But, of all the 

“senseless things” that can ever occur when war’s violence (its 

means) is severed from its political purposes (its ends), a nuclear 

holocaust is the most senseless. To call this senseless thing “war” is, 

in fact, simply a misnomer, and to go on speaking of “nuclear war,” 

and the like, can only mislead and confuse us. Thus, while the 

Soviet Union and the United States are perfectly free to fire their 

thousands of nuclear weapons at one another, the result would not 

be war, for no end could be served by it. It would be comprehensive 

destruction—a “senseless thing.” With the invention of nuclear 

weapons, it became impossible for violence to be fashioned into 

war, or to achieve what war used to achieve. Violence can no longer 

break down the opposition of the adversary; it can no longer pro¬ 

duce victory and defeat; it can no longer attain its ends. It can no 

longer be war. 

It must be emphasized that what nuclear weapons have ruined 

is not only “nuclear war” but all war (that is, all war between nu¬ 

clear powers). “Conventional war,” which in fact encompasses every¬ 

thing that deserves to be called war, is ruined because as long as 

nuclear weapons are held in reserve by the combatants, in accor- 
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dance with the supposedly agreed-upon rules of some “limited war/’ 

the hostilities have not run to that extreme of violence at which the 

essential helplessness of one side or the other has been produced. 

If a decision were to be reached while the “defeated” party held 

potentially decisive means of violence in its possession, then that 

decision would be not “by arms” but by something else. We have to 

imagine that this power would accept its defeat while knowing 

that the use of its bombs would reverse it. A current example illus¬ 

trates how little willingness there is among nuclear powers to accept 

such an outcome. For some time, it has been widely believed that 

the Soviet Union enjoys a preponderance in conventional forces 

over the NATO powers in Europe, and the United States has re¬ 

served for itself the right to resort to nuclear weapons in Europe 

rather than accept a conventional defeat there. Thus, the United 

States has already publicly discarded the notion of abiding by any 

rules of “limited war” if those rules should prove to mean a defeat 

for the United States. And there is certainly very little reason to 

suppose that the Soviet Union is any more willing to volunteer for 

defeat than the United States. That being the likely state of things, 

there seems little chance that a conventional war between nuclear 

powers could stay limited. And this means that a conventional war 

between nuclear powers must not even be begun, since it threatens 

the same holocaust that the limited use of nuclear weapons threat¬ 

ens. As a practical matter, this rule has up to now been followed by 

the statesmen of the nuclear world. Disregarding theoretical trea¬ 

tises on the possibility of “limited war” between nuclear powers, in¬ 

cluding “limited nuclear war,” they have held back from any war; 

thus, in our thirty-six years of experience with nuclear weapons no 

two nuclear powers have ever entered into even conventional hos¬ 

tilities. The same cannot be said, of course, of hostilities between 

nuclear powers and non-nuclear powers, such as the Vietnam War 

or the Soviet-Afghanistan war. These remain possible—although, 

for reasons that I shall not go into here, they are not, it would seem, 

profitable. 

It is often said that nuclear arms have made war obsolete, but 

this is a misunderstanding. Obsolescence occurs when a means to 
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some end is superseded by a new and presumably better means—as 

when it was diseovered that vehicles powered by internal-combus¬ 

tion engines were more efficient than vehicles pulled by horses at 

transporting people and goods from one place to another. But war 

has not been superseded by some better means to its end, which is 

to serve as the final arbiter of disputes among sovereign states. On 

the contrary, war has gone out of existence without leaving behind 

any means at all—whether superior or inferior—to that end. The 

more than three decades of jittery peace between the nuclear super¬ 

powers which the world has experienced since the invention of 

nuclear weapons is almost certainly the result of this lack. There is 

thus no need to “abolish war” among the nuclear powers; it is 

already gone. The choices don’t include war any longer. They con¬ 

sist now of peace, on the one hand, and annihilation, on the other. 

And annihilation—or “assured destruction”—is as far from being war 

as peace is, and the sooner we recognize this the sooner we will be 

able to save our species from self-extermination. 

When nuclear weapons were invented, it was as though a battlefield 

on which two armies had been fighting for as long as anyone could 

remember had suddenly been bisected in an earthquake by a huge 

chasm, so that if the armies tried to rush at one another in order to 

engage in battle they would plunge into this chasm instead, pulling 

their nations in with them. And it was as though, further, the 

generals of these armies, having spent their lifetimes fighting this 

war and hearing about their forebears’ exploits in it, periodically 

forgot about the existence of the chasm, and therefore from time to 

time sent their armies into the field—only to discover that the chasm 

was still there. 

The disabling of war is in itself something to be welcomed 

(although not if the price is extinction, or even the perpetual threat 

of extinction), but the system of sovereignty was bereft by it. The 

ultimate puipose of military forces in the system of sovereignty— 

the defense of one’s nation by combating and defeating the attack¬ 

ing forces of the enemy—was nullified in a stroke, for there could be 
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no defense against nuclear weapons. The “final arbiter” had been 

taken away, and nations, now living in terror of their annihilation 

but also terrified of being taken over by their enemies, were left to 

figure out some new means of securing their survival and of pur¬ 

suing their aims in the world. In effect, the system of sovereignty 

faced a breakdown. The world now had to decide whether to reject 

sovereignty and “war” (which, suddenly, no longer was war) and 

institute global political arrangements that would arbitrate inter¬ 

national disputes or to try to shore up sovereignty with the use or 

deployment of nuclear weapons. Lord Russell and a few other 

people favored the first course, but a larger number favored the 

second. Still others favored the first course in the abstract but 

turned out to be unwilling in practical terms to make the radical 

political changes that were called for. It was easy to say, as many 

did, that in a nuclear world mankind had to live in peace or perish; 

it was a far different matter to make actual political sacrifices that 

would permit the nuclear peril to be lifted. The present-day United 

Nations is the empty husk of those irresolute good intentions. But, 

whatever people said, or ineflFectually hoped for, the world in fact 

chose the course of attempting to refashion the system of sovereignty 

to accommodate nuclear weapons. 

The doctrine that resulted was the doctrine of nuclear deter¬ 

rence: the forbidding political and intellectual product of our 

attempt to live simultaneously in the two worlds—the nuclear, scien¬ 

tific world and the pre-nuclear military and political one. Since the 

doctrine is the means by which the world now endeavors to escape 

its doom from moment to moment, it deserves our most searching 

examination. In its intellectual, emotional, and moral tone as well 

as in its content, the doctrine was something new. Not surprisingly, 

the people in charge of framing this doctrine and putting it into 

practice seem at times to suffer from double vision, as though at 

some moments they recognized that we live in a nuclear world, in 

which the life of the species is at stake, but at other times forgot 

this, and believed that wars could still be fought without the risk of 

self-extermination. It is a symptom of the schism between what Ein¬ 

stein called our “thinking” and the reality around us that when our 

194 



The Choice 

strategists set out to think their “unthinkable” thoughts they feel 

obliged to quite deliberately leave the rest of their human equip¬ 

ment—their feelings, their moral sense, their humanity—behind. For 

the requirements of strategy in its present form force them to plan 

actions that from any recognizable moral point of view are indefen¬ 

sible. One strategic thinker, in a striking inversion of the usual 

understanding of ethical obligation, has said that an “iron will” is 

required if one is to recommend the slaughter of hundreds of mil¬ 

lions of people in a nuclear attack—a point of view that is uncom¬ 

fortably close to that of Heinrich Himmler, who told the com¬ 

manders of the SS that in order to carry out the extermination of 

the Jews they had to be “superhumanly inhuman.” In both state¬ 

ments, it is not obedience to our moral feelings but resistance to 

those feelings that is presented as our obligation, as though moral 

feeling were a siren call that it would be weak to give in to and 

that it is our duty to resist. Once the “strategic necessity” of plan¬ 

ning the deaths of hundreds of millions of people is accepted, we 

begin to live in a world in which morality and action inhabit two 

separate, closed realms. All strategic sense becomes moral nonsense, 

and vice versa, and we are left with the choice of seeming to be 

either strategic or moral idiots. The feeling of unreality that pres¬ 

ent strategic thinking arouses is compounded by the fact, itself a 

unique feature of life in the nuclear world, that the strategist must 

incessantly plan for future attacks and counterattacks whose pre¬ 

vention is supposedly the planning’s whole purpose. Strategic think¬ 

ing thus refers to a reality that is supposed never to come into 

existence. Therefore, not only is morality deliberately divorced from 

“thinking” but planning is divorced from action. The result of all 

these novel mental operations is a fantastic intellectual construct— 

the body of strategic theory built up over more than thirty years— 

in which ratiocination, unrestrained either by moral feelings or by 

facts, has been permitted to run wild in a riot of pure theory. On 

this “thinking” almost no bounds are set, and the slaughter of whole 

populations and the extinction of man become all too “thinkable.” 

But the divorce of thought from feeling, of strategy from morality, 

and of planning from action are all only manifestations of the more 
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fundamental divorce between the pre-nuclear basis of our whole 

approach to political life and the reality of our nuclear world. The 

reason we cannot bear emotionally and morally to face the actions 

that we “think” about and plan and the reason the aim of all our 

strategic planning must be to prevent the actions we are planning 

to take are the same: the actions we have in mind, which risk the 

termination of our species, are irredeemably senseless. And as long 

as we continue to accept the underlying assumptions of this strategy 

we will be condemned to go on sketching “scenarios” for futures 

that must never be, while neglecting all planning for futures that 

can be, and that would permit us to be. 

The central proposition of the deterrence doctrine—the piece of 

logic on which the world theoretically depends to see the sun rise 

tomorrow—is that a nuclear holocaust can best be prevented if each 

nuclear power, or bloc of powers, holds in readiness a nuclear force 

with which it “credibly” threatens to destroy the entire society of 

any attacker, even after suffering the worst possible “first strike” 

that the attacker can launch. Robert McNamara, who served as 

Secretary of Defense for seven years under Presidents Kennedy and 

Johnson, defined the policy, in his book “The Essence of Security,” 

published in 1968, in the following terms: “Assured destruction is the 

very essence of the whole deterrence concept. We must possess an 

actual assured-destruction capability, and that capability also must 

be credible. The point is that a potential aggressor must believe 

that our assured-destruction capability is in fact actual, and that our 

will to use it in retaliation to an attack is in fact unwavering.” Thus, 

deterrence “means the certainty of suicide to the aggressor, not 

merely to his military forces, but to his society as a whole.” Let us 

picture what is going on here. There are two possible eventualities: 

success of the strategy or its failure. If it succeeds, both sides are 

frozen into inaction by fear of retaliation by the other side. If it 

fails, one side annihilates the other, and then the leaders of the 

second side annihilate the “society as a whole” of the attacker, and 

the earth as a whole suffers the consequences of a full-scale holo¬ 

caust, which might include the extinction of man. In point of fact, 

neither the United States nor the Soviet Union has ever adopted 
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the mutual-assured-destruction” doctrine in pure form; other aims, 

such as attempting to reduce the damage of the adversary’s nuclear 

attack and increasing the capacity for destroying the nuclear forces 

of the adversary, have been mixed in. Nevertheless, underlying 

these deviations the concept of deterring a first strike by preserving 

the capacity for a devastating second strike has remained constant. 

The strategists of deterrence have addressed the chief issue in any 

sane policy in a nuclear-armed world—the issue of survival—and 

have come up with this answer: Salvation from extinction by nu¬ 

clear weapons is to be found in the nuclear weapons themselves. 

The possession of nuclear weapons by the great powers, it is be¬ 

lieved, will prevent the use of nuclear weapons by those same 

powers. Or, to put it more accurately, the threat of their use by 

those powers will prevent their use. Or, in the words of Bernard 

Brodie, a pioneer in nuclear strategy, in “The Absolute Weapon: 

Atomic Power and World Order,” a book published in 1946: “Thus 

far, the chief purpose of our military establishment has been to win 

wars. From now on its chief purpose must be to avert them. It can 

have almost no other useful purpose.” Or, in the classic, broad 

formulation of Winston Churchill, in a speech to the House of 

Commons in 1955: “Safety will be the sturdy child of terror, and 

survival the twin brother of annihilation.” 

This doctrine, in its detailed as well as its more general formu¬ 

lations, is diagrammatic of the world’s failure to come to terms with 

the nuclear predicament. In it, two irreconcilable purposes clash. 

The first purpose is to permit the survival of the species, and this is 

expressed in the doctrine’s aim of frightening everybody into hold¬ 

ing back from using nuclear weapons at all; the second purpose is 

to serve national ends, and this is expressed in the doctrine’s permit¬ 

ting the defense of one’s nation and its interests by threatening to 

use nuclear weapons. The strategists are pleased to call this clash of 

two opposing purposes in one doctrine a paradox, but in actuality it 

is a contradiction. We cannot both threaten ourselves with some¬ 

thing and hope to avoid that same thing by making the threat—both 

intend to do something and intend not to do it. The head-on contra¬ 

diction between these aims has set up a crosscurrent of tension 
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within the policies of each superpower. The “safety” that Churchill 

mentions may be emphasized at one moment, and at the next mo¬ 

ment it is the “terror” that comes to the fore. And since the deter¬ 

rence doctrine pairs the safety and the terror, and makes the former 

depend on the latter, the world is never quite sure from day to day 

which one is in the ascendant—if, indeed, the distinction can be 

maintained in the first place. All that the world can know for cer¬ 

tain is that at any moment the fireballs may arrive. I have said that 

we do not have two earths, one to blow up experimentally and the 

other to live on; nor do we have two souls, one for reacting to daily 

life and the other for reacting to the peril to all life. But neither do 

we have two wills, one with which we can intend to destroy our 

species and the other with which we can intend to save ourselves. 

Ultimately, we must all live together with one soul and one will on 

our one earth. 

For all that, the adoption of the deterrence doctrine represented 

a partial recognition that the traditional military doctrine had be¬ 

come an anachronism—a doctrine that was suited well enough to 

the pre-nuclear world but lost all application and relevance when 

the first nuclear bomb flashed over the New Mexico desert. In 

assessing the advance made by deterrence, we must acknowledge 

how radically it departed from traditional military doctrine. Tra¬ 

ditional military doctrine and nuclear doctrine are based on wholly 

different factual circumstances, each set of which corresponds to 

the technical realities of its period. Traditional military doctrine 

began, as I have suggested, with the premise that the amounts of 

force available to the belligerents were small enough to permit one 

side or the other to exhaust itself before both sides were annihilated. 

Nuclear doctrine, on the other hand, begins with the premise that 

the amounts of force are so great that both sides, and perhaps all 

mankind, will be annihilated before either side exhausts its forces. 

Like postulates in geometry, these two premises determine the 

entire systems of thought that follow, and no discussion of military 

strategy can make any sense unless one clearly specifies which 

premise one is starting from. But, as I pointed out at some length at 
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the outset of these observations, there is no longer room for doubt 

that in our time the second premise is the correct one. 

The chief virtue of the doctrine of nuclear deterrence is that it 

begins by accepting this basic fact of life in the nuclear world, and 

does so not only on the rhetorical plane but on the practical plane 

of strategic planning. Hence, it acknowledges that victory can no 

longer be obtained in a contest between two well-armed nuclear 

powers, such as the United States and the Soviet Union. Senator 

Barry Goldwater wrote a book, published in 1962, whose title was 

Why Not Victory?” To this question the strategists of deterrence 

have a decisive answer: Because in the present-day, nuclear world 

“victory” is oblivion. From this recognition flows the conclusion, 

arrived at by Brodie in 1946, that the sole purpose of possessing 

nuclear strategic arms is not to win war but to prevent it. The adop¬ 

tion of the aim of preventing rather than winning war requires the 

adoption of other policies that fly in the face of military tradition. 

One is abandonment of the military defense of one’s nation—of 

what used to be at the center of all military planning and was the 

most hallowed justification of the military calling. The policy of 

deterrence does not contemplate doing anything in defense of the 

homeland; it only promises that if the homeland is annihilated the 

aggressor’s homeland will be annihilated, too. In fact, the policy 

goes further than this; it positively requires that each side leave its 

population open to attack, and make no serious effort to protect it. 

This requirement follows from the basic logic of deterrence, which 

is that safety is “the sturdy child of terror.” According to this logic, 

the safety can be only as great as the terror is, and the terror there¬ 

fore has to be kept relentless. If it were to be diminished—by, for 

example, building bomb shelters that protected some significant 

part of the population—then safety would be diminished, too, be¬ 

cause the protected side might be tempted to launch a holocaust, in 

the belief that it could “win” the hostilities. That is why in nuclear 

strategy “destruction” must, perversely, be “assured,” as though our 

aim were to destroy, and not to save, mankind. 

In strategic terms, the requirement that the terror be perfected. 
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and never allowed to deteriorate toward safety, translates into the 

requirement that the retaliatory force of both sides be guaranteed— 

first, by making sure that the retaliatory weapons cannot be de¬ 

stroyed in a first strike, and, second, by making sure that the society 

of the attacking power can be destroyed in the second strike. And 

since in this upside-down scheme of things the two sides will suffer 

equally no matter which one opens the hostilities, each side actually 

has an interest in maintaining its adversary’s retaliatory forces as 

well as its own. For the most dangerous of all the configurations of 

forces is that in which one side appears to have the ability to de¬ 

stroy the nuclear forces of the other in a first strike. Then not only 

is the stronger side theoretically tempted to launch hostilities but— 

what is probably far more dangerous—the other side, fearful of 

completely losing its forces, might, in a crisis, feel compelled to 

launch the first strike itself. If on either side the population becomes 

relatively safe from attack or the retaliatory strike becomes vul¬ 

nerable to attack, a temptation to launch a first strike is created, 

and “stability”—the leading virtue of any nuclear balance of power 

—is lost. As Thomas Schelling, the economist and noted nuclear 

theorist, has put it, in “The Strategy of Conflict,” a book published 

in i960, once instability is introduced on either side, both sides may 

reason as follows: “He, thinking I was about to kill him in self- 

defense, was about to kill me in self-defense, so I had to kill him in 

self-defense.” Under deterrence, military “superiority” is therefore 

as dangerous to the side that possesses it as it is to the side that is 

supposedly threatened by it. (According to this logic, the United 

States should have heaved a sigh of relief when the Soviet Union 

reached nuclear parity with it, for then stability was achieved.) All 

these conclusions follow from the deterrence doctrine, yet they run 

so consistently counter to the far simpler, more familiar, and emo¬ 

tionally more comprehensible logic of traditional military thinking 

—not to mention instinct and plain common sense, which rebel 

against any such notion as “assuring” our own annihilation—that we 

should not be surprised when we find that the deterrence doctrine 

is constantly under challenge from traditional doctrine, no matter 

how glaringly at odds with the facts traditional doctrine may be. 
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The hard-won gains of deterrence, such as they are, are repeatedly 

threatened by a recrudescence of the old desire for victory, for 

national defense in the old sense, and for military superiority, even 

though every one of these goals not only would add nothing to our 

security but, if it should be pursued far enough, would undermine 

the precarious safety that the deterrence doctrine tries to provide. 

If the virtue of the deterrence policy lies in its acceptance of 

the basic fact of life in the nuclear world—that a holocaust will bring 

annihilation to both sides, and possibly the extinction of man as 

well—its defect lies in the strategic construct that it erects on the 

foundation of that fact. For if we try to guarantee our safety by 

threatening ourselves with doom, then we have to mean the threat; 

but if we mean it, then we are actually planning to do, in some 

circumstance or other, that which we categorically must never do 

and are supposedly trying to prevent—namely, extinguish ourselves. 

This is the circularity at the core of the nuclear-deterrence doctrine; 

we seek to avoid our self-extinction by threatening to perform the 

act. According to this logic, it is almost as though if we stopped 

threatening ourselves with extinction, then extinction would occur. 

Brodie’s formula can be reversed: if the aim of having nuclear forces 

is to avert annihilation (misnamed “war” by him), then we must 

cling for our lives to those same forces. Churchill’s dictum can be 

reversed, too: If safety is the sturdy child of terror, then terror is 

equally the sturdy child of safety. But who is to guarantee which of 

the children will be born? And if survival is the twin brother of 

annihilation, then we must cultivate annihilation. But then we may 

get annihilation. By growing to actually rely on terror, we do more 

than tolerate its presence in our world: we place our trust in it. And 

while this is not quite to “love the bomb,” as the saying goes, it 

decidedly is to place our faith in it, and to give it an all-important 

position in the very heart of our aflFairs. Under this doctrine, instead 

of getting rid of the bomb we build it ever more deeply into our 

lives. 

The logical fault line in the doctrine runs straight through the 

center of its main strategic tenet—the proposition that safety is 

achieved by assuring that any nuclear aggressor will be annihilated 
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in a retaliatory strike. For while the doctrine relies for its success 

on a nuclear-armed victim’s resolve to launch the annihilating second 

strike, it can offer no sensible or sane justification for launching it in 

the event. In pre-nuclear military strategy, the deterrent effect of 

force was a useful by-product of the ability and willingness to wage 

and win wars. Deterrence was the shadow cast by force, or, in 

Clausewitz’s metaphor, the credit that flowed from the ability to 

make the cash payment of the favorable decision by arms. The logic 

of pre-nuclear deterrence escaped circularity by each side’s being 

frankly ready to wage war and try for victory if deterrence failed. 

Nuclear deterrence, however, supposedly aims solely at forestalling 

any use of force by either side, and has given up at the outset on a 

favorable decision by arms. The question, then, is; Of what object 

is nuclear deterrence the shadow? Of what cash payment is it the 

credit? The theoretical answer, of course, is: The retaliatory strike. 

Yet since in nuclear-deterrence theory the whole purpose of having 

a retaliatory capacity is to deter a first strike, one must ask what 

reason would remain to launch the retaliation once the first strike 

had actually arrived. Nuclear deterrence requires one to prepare for 

armed conflict not in order to “win” it if it breaks out but in order to 

prevent it from breaking out in the first place. But if armed conflict 

breaks out anyway, what does one do with one’s forces then? In 

pre-nuclear times, the answer would have required no second 

thought: it would have been to strive for the decision by arms—for 

victory. Yet nuclear deterrence begins by assuming, correctly, that 

victory is impossible. Thus, the logic of the deterrence strategy is 

dissolved by the very event—the first strike—that it is meant to pre¬ 

vent. Once the action begins, the whole doctrine is self-cancelling. 

In sum, the doctrine is based on a monumental logical mistake: one 

cannot credibly deter a first strike with a second strike whose raison 

d’etre dissolves the moment the first strike arrives. It follows that, as 

far as deterrence theory is concerned, there is no reason for either 

side not to launch a first strike. 

What seems to be needed to repair the doctrine is a motive for 

retaliation—one that is not supplied by the doctrine itself and that 

lies outside its premises—but the only candidates are those belong- 

202 



The Choice 

ing to traditional military doctrine; namely, some variation of vic¬ 

tory. The adherents of nuclear victory—whatever that would be¬ 

have on occasion noted the logical fallacy on which deterrence is 

based, and stepped forward to propose their solution; a “nuclear- 

war-fighting” capacity. Thus, the answer they give to the question 

of what to do after the first strike arrives is: Fight and “win” a 

“nuclear war.” But victory does not suddenly become possible sim¬ 

ply because it offers a solution to the logical contradiction on which 

the mutual-assured-destruction doctrine rests. The facts remain 

obdurately what they are: an attack of several thousand megatons 

will annihilate any country on earth many times over, no matter 

what line of argument the strategists pursue; and a “nuclear ex¬ 

change” will, if it is on a large scale, threaten the life of man. In¬ 

deed, if victory were really possible there would have been no need 

for a deterrence strategy to begin with, and traditional military 

strategy would have needed no revision. This “solution” is there¬ 

fore worse than the error it sets out to remedy. It resolves the con¬ 

tradiction in the deterrence doctrine by denying the tremendous 

new reality that the doctrine was framed to deal with, and that all of 

us now have to deal with on virtually every level of our existence. 

Consequently, this “solution” could lead us to commit the ultimate 

folly of exterminating ourselves without even knowing what we 

were doing. Aiming at “victory,” we would wind up extinct. 

In the last analysis, there can be no credible threat without 

credible use—no shadow without an object, no credit without cash 

payment. But since use is the thing above all else that we don’t 

want, because it means the end of all of us, we are naturally at a 

loss to find any rationale for it. To grasp the reality of the contra¬ 

diction, we have only to picture the circumstances of leaders whose 

country has just been annihilated in a first strike. Now their country 

is on its way to becoming a radioactive desert, but the retaliatory 

nuclear force survives in its silos, bombers, and submarines. These 

leaders of nobody, living in underground shelters or in “doomsday” 

planes that could not land, would possess the means of national 

defense but no nation to defend. What rational purpose could they 

have in launching the retaliatory strike? Since there was no longer 
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a nation, “national security” could not be the purpose. Nor could 

defense of other peoples be the purpose, since the retaliatory strike 

might be the action that would finally break the back of the 

ecosphere and extinguish the species. In these circumstances, it 

seems to me, it is really an open question whether the leaders 

would decide to retaliate or not. 

This conclusion is not one that is likely to be breathed aloud by 

anyone in or near power in either the Soviet Union or the United 

States. Since deterrence depends fully as much on one’s adversary’s 

perception of one’s “unwavering” will to retaliate as on one’s tech¬ 

nical ability to do it, an acknowledgment that retaliation is senseless 

would in a way amount to unilateral disarmament by verbal means. 

The doctrine of nuclear deterrence thus deters debate about itself, 

and this incidental “deterrence” may have been no small factor in 

the sharp limits placed on the definition of “respectable,” so-called 

“realistic” thinking about nuclear strategy. Nevertheless, the con¬ 

tradiction at the heart of the doctrine has occasioned considerable 

indirect intellectual twisting and turning among the nuclear the¬ 

orists, and the resulting recommendations lead one into byways of 

the maze of strategic theory which stand out as bizarre and fright¬ 

ening even for the catalogues of nuclear strategic “options.” The 

commonest solution to the problem of the missing motive for re¬ 

taliation is to suggest that the policymakers try to cultivate an 

appearance of unreason, for if one is insane one doesn’t need to 

supply any motive for retaliating—one might do it simply out of 

madness. The nuclear theorist Herman Kahn, for example, suggests 

that “it might best deter the attack” by an “appearance of irration¬ 

ally inexorable commitment.” Kahn first wonders whether it might 

not be enough merely to “pretend” to be irrationally committed, 

but he concludes that a pretense of unreason is not reliable, and 

that one must “really intend to do it.” The prescription, then, which 

he calls the policy of “the rationality of irrationality,” is to coolly 

resolve to be crazy. How statesmen are to go about this, Kahn does 

not say. Another solution, quite closely related, is to try to create 

either the appearance or the reality of being out of control. Un¬ 

control, like insanity, removes the need for a rational motive in 
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retaliating, this time by arranging for the retaliation to occur “by 

accident.” Thomas Schelling, addressing the general question “How 

can one commit himself in advance to an act that he would in fact 

prefer not to carry out in the event?,” suggests the tactic either of 

pretending that the crucial decisions will be in part up to “chance” 

or of actually arranging things so that this is true, thus adding to 

Kahn’s concept of reasoned insanity the planned accident. With 

this strategy in effect, he writes, “the brink is not . . . the sharp 

edge of a cliff, where one can stand firmly, look down, and decide 

whether or not to plunge.” Rather, “the brink is a curved slope that 

one can stand on with some risk of slipping.” Therefore, “brink¬ 

manship involves getting onto the slope where one may fall in 

spite of his own best efforts to save himself, dragging his adversary 

with him.” That these astonishing remedies are no less consequen¬ 

tial in the real world than the doctrinal illogicality they try to 

remedy is testified to by, among other things, a statement in the 

memoirs of President Richard Nixon’s chief of staff H. R. Haldeman 

that Nixon believed in the “Madman Theory” of the Presidency, 

according to which the nation’s foes would bow to the President’s 

will if they believed that he had taken leave of his senses and was 

ready to risk a holocaust in order to secure some limited national 

gain. Whether or not Nixon had read the writings of Kahn and 

Schelling, he was following their counsel to the letter. 

The recommendation of these tactics naturally raises the ques¬ 

tions of whether, with the life of our species at stake, we want our 

nuclear decision-makers to be cultivating irrationality and uncon¬ 

trol, and whether a slippery slope over the nuclear abyss is where we 

all want to be. Rut these questions, which I think must be answered 

with a resounding “no,” come up only as a consequence of our 

reliance on “terror” to provide “safety,” and on the threat of “anni¬ 

hilation” to provide “survival.” For it is in an effort to strengthen 

and shore up the terror and make annihilation more certain that 

the strategists and statesmen are forced into these appalling pos¬ 

tures. Their problem is to find a way of appearing “inexorably” 

resolved to do things that can never make any sense or ever be 

justified by any moral code, and irrationality and uncontrol fulfill 
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the requirements for the very reason that they represent the aban¬ 

donment of morality and sense. Adopted as policy, they lend cred¬ 

ibility to actions that are—conveniently for strategic purposes, if 

not for the safety of mankind—immoral and insane. 

It must be added that there is another extreme solution, which 

would entirely remove the defect in the doctrine of nuclear de¬ 

terrence. This solution, described (but not recommended) by 

Kahn, would be to construct a literal doomsday machine, which 

would blow up the whole world as soon as an adversary engaged 

in some activity that had previously been defined as “unacceptable” 

by the machine’s possessor. Kahn, who estimated in i960 that a 

doomsday machine might be built for as little as ten billion dollars, 

points out that the machine would eliminate any doubt concerning 

the retaliatory strike by making it fully automatic. The retaliatory 

strike would still be senseless, but this senselessness would no 

longer cloud its “credibility,” since the action would have been 

predetermined: the foundation would have been provided for a 

fully consistent policy of nuclear deterrence, under which nations 

would be deterred from launching nuclear attacks by the pre¬ 

arranged certainty that their own countries would perish in the 

ensuing global annihilation. But Kahn is also quick to point out 

a disadvantage of the doomsday machine which makes its con¬ 

struction immediately repugnant and intolerable to anyone who 

thinks about it: onee it is in place, “there is no chance of human 

intervention, control, and final decision.” And behind this objection, 

we may add, is an even simpler and more basic one: the chief 

reason we don’t want a doomsdav machine is that we don’t want 

doom—not in any circumstances. Doom doesn’t become any more 

aeceptable because it comes about as someone’s “final decision.” 

And, of course, even though no enemy attack has been launched, 

in a moment of computer confusion the doomsday machine might 

make its own “final decision” to go off. 

Because deterrence, on which we all now rely for whatever 

safety we have, is a psychological strategy, which aims at terroriz¬ 

ing the adversary into holding back from attacking us, it might 

seem that the discovery in one or the other command center of the 
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logical absurdity of the policy would lead to the breakdown of the 

system—or, at least, to the abandonment of the doctrine. That this 

has not occurred is an indication that, even in the abstruse realm 

of nuelear doetrine, theory and practice, thought and reality are 

still different. In the real world, there are several stand-ins for 

the missing motive for the crucial retaliatory strike. The first 

stand-in is revenge, which, even though retaliation is not a rational 

action, might cause it to be carried out anyway. According to the 

emotional logic of revenge, the living aet to right the wrong in¬ 

flicted on the unjustly slain, who, being dead, cannot themselves 

realign the unbalanced scales of justice. Revenge is neither sensible 

nor constructive—especially not in a nuclear holocaust—but it is 

human, and the possibility that it would well up in the breasts of 

the leaders of a country that has just been effaced from the earth 

can by no means be ruled out by an aggressor; he has to consider 

that, even without any irrationality of the planned sort, a “rational” 

response to a nuelear attack can hardly be counted on. The second, 

and perhaps more important, stand-in for the missing motive is the 

irreducible unpredietability of events once the nuclear threshold 

is crossed. At this verge, with the survival of the species at stake, 

the human mind falters. The leaders of the nuclear powers have 

no choice, as they stare into McNamara’s “vast unknown,” but to 

assume that the stakes are total. Certainly there is no need for any¬ 

one to strain to appear irrational, as Kahn suggests, or out of eontrol, 

as Sehelling suggests: a world that has embarked on a holocaust is 

in its nature irrational and out of control. 

Our experience of nuclear crises leads us to believe that when 

the leaders of nuclear powers are foreed to contemplate the reality 

of a holocaust at close quarters they have looked on it in this light. 

That is, they have assumed that if limited nuclear war, or even 

conventional war between the superpowers, breaks out, a holocaust 

is the likely result. Michael Mandelbaum, in his history of nuclear 

strategy and experience, “The Nuclear Question,” published in 

1979, observes that when the Soviet and American leaders con¬ 

fronted one another in the Cuban missile crisis they discovered 

that the fearful nature of a holocaust, which during the days of the 
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crisis partly emerged from abstraction and unreality to become 

almost palpable in people’s emotions, strongly deterred them from 

inaugurating hostilities at no matter how minor a level. Brought 

face to face with the beast, both sides realized that “there was no 

way to fight a nuclear war.” Thus, “in striving to avoid having to 

fight a nuclear war they took great care not to start a war of any 

kind, which they feared would become nuclear.” This lesson of 

experience offered some complementary lessons. One was that al¬ 

though no one had decided to establish a doomsday machine, 

people had to act as though one were in place. They had to assume 

that one misstep could be the misstep that ended the world. The 

notion that there was a middle ground of “tactical” nuclear hostili¬ 

ties of a limited kind, or even of conventional hostilities, disap¬ 

peared under the awful pressure of the crisis. The doorway to 

the “vast unknown” seemed always right at hand, and all the 

scenarios of “limited war” and the like tended to crumble. 

A final “deterrent,” which, although fallible, is both rational 

and human, but which goes unmentioned in deterrence theory, is 

the humanity of the leaders of the nuclear powers. History is 

crowded with ruthless, berserk actions, yet there are none that have 

attained the horror and insanity of a nuclear holocaust, and very 

few that have gone as far as the worst crime of which we do have 

experience—genocide. I believe that without indulging in wishful 

thinking we can grant that the present leaders of both the Soviet 

Union and the United States are considerably deterred from launch¬ 

ing a nuclear holocaust by sheer aversion to the unspeakable act 

itself. 

The inconsistencies that bedevil the doctrine of nuclear deterrence 

—the reliance upon a second strike that has no explicable purpose, 

the need to cultivate irrationality and uncontrol to remedy this and 

other defects, the reliance upon the logic of the doomsday machine 

combined with the failure to carry the logic through to its con¬ 

clusion, and many others that might be mentioned—are all con¬ 

sequences of the larger, inherent inconsistency of reliance upon 
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preparations for annihilation to prevent annihilation. The result of 

relying on this contradictory system for our survival is our present 

half-numb, half-terror-stricken world, in which growing mountains 

of nuclear weapons are supposed to improve the world’s safety, and 

in which we do not know from one moment to the next whether 

we will survive or be exploded back into our original atoms. Re¬ 

flecting on the frightful effects of this arrangement—effects that, 

even without a holocaust, corrupt our lives—we are led to wonder 

why it should be necessary to seek safety in terror, survival in 

annihilation, existence in nothingness, and to wonder why we 

shouldn’t resort to the more straightforward measure of disarma¬ 

ment; of seeking survival by banning the instruments of death. 

Even to put this question, however, is to reveal that in Chur¬ 

chill’s and Brodie’s formulations, which have been echoed with great 

regularity, in many versions, by the statesmen who have been in 

charge of the world’s nuclear arsenals (President Kennedy, for 

example, said in his Inaugural Address, “Only when our arms are 

certain beyond doubt can we be certain beyond doubt that they 

will never be used”), an essential part of the truth is being left 

out. The missing element is the political aim of strategy. For the 

fact is that the nuclear powers do not, as the statesmen so often 

proclaim, possess nuclear weapons with the sole aim of preventing 

their use and so keeping the peace; they possess them also to defend 

national interests and aspirations—indeed, to perpetuate the whole 

system of sovereign states. But now, instead of relying on war for 

this enforcement, as nations did in pre-nuclear times, they rely on 

the threat of extinction. The proposition based on the aim of sur¬ 

vival is that one prepares for extinction only in order to secure 

survival; however, the aim of holding on to the system of sover¬ 

eignty introduces a much less reassuring, much less frequently 

voiced, and much less defensible proposition, which is that one 

prepares for extinction in order to protect national interests. This 

threat not only makes no sense in its own terms, since actual execu¬ 

tion of the threat would eradicate any national interest in whose 

pursuit the hostilities were launched, but also undercuts the policy 

of deterrence, by continually propelling nations to threaten to bring 
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about the holocaust whose avoidance is supposedly the policy’s 

main justification. For while the aim of survival causes statesmen 

to declare regularly that no purpose could ever be served by a 

holocaust, and that the aim of nuclear policy can only be to prevent 

such insanity, the pursuit of national objectives forces them to 

declare in the next breath that they are unwaveringly resolved to 

perpetrate exactly this unjustifiable and insane action if some na¬ 

tion threatens a “vital interest” of theirs. 

Thus, the peril of extinction is the price that the world pays 

not for “safety” or “survival” but for its insistence on continuing 

to divide itself up into sovereign nations. Without this insistence, 

there would be no need to threaten annihilation in order to escape 

annihilation, and the world could escape annihilation by disarming, 

as Russell, Einstein, and others recommended as early as the mid- 

nineteen-forties. Churchill’s aphorism thus needs revision to read, 

“National sovereignty will be the sturdy child of terror and the 

twin brother of annihilation.” This is less pithy and less palatable 

than the original, but it is the truth about our present nuclear 

arrangements. Or, to be exact, and to give those arrangements their 

due, the statement should read, “Safety will be the sturdy child 

of terror, and survival the twin brother of annihilation, provided 

that nations respect one another’s vital interests; otherwise, we end 

the world.” But, no matter how one phrases it, the fact, which is 

rarely, if ever, mentioned either in the cold, abstract language of 

the theorists or in the ringing tones of the statesmen, is that the 

nuclear powers put a higher value on national sovereignty than 

they do on human survival, and that, while they would naturally 

prefer to have both, they are ultimately prepared to bring an end to 

mankind in their attempt to protect their own countries. 

That we have let extinction replace war as the final protector 

of national interests is concealed to a certain extent by the fact 

that so far nuclear threats have been used, broadly speaking, for 

defensive purposes, to preserve rather than upset the status quo. 

For example, no one has attempted simply to conquer other coun¬ 

tries through the threat or the use of nuclear weapons. Our reliance 

on extinction to thus freeze the world more or less in its present 
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state is, in a sense, flushed out of hiding in times of crisis, when 

the status quo is challenged. At these moments—the Berlin crisis, 

the Cuban missile crisis, the American mining of Haiphong Harbor 

in 1972, the Soviet invasion of Afghanistan in 1979, among others— 

the world suddenly glimpses how far the superpowers are ready 

to go in pursuit of their interests. When calm returns, however, we 

are permitted to forget this ugly fact about the nuclear world, and 

to indulge ourselves again in the illusion that we possess nuclear 

arms solely in order to prevent their use. 

As I have noted earlier, the crisis brought about by the Soviet 

invasion of Afghanistan serves to illustrate the contradictory pres¬ 

sures that operate on statesmen in any nuclear crisis. When the 

Soviet Union began the airlift of thousands of troops into Afghani¬ 

stan, early in December of 1979, and, a few weeks later, oversaw 

the murder of the country’s leader. President Hafizullah Amin (an 

extreme leftist who had fallen out of favor with Moscow), and 

installed its own man, Babrak Karmal, in his place, the American 

reaction was immediate and strong, but it involved neither the 

use nor the threat of force. President Carter sharply curtailed the 

sale of grain and certain other items to the Soviet Union, asked the 

United States Olympic Committee not to participate in the Olym¬ 

pics in Moscow in the summer of 1980 (the request was honored), 

and announced that he was asking the Senate to delay consideration 

of the SALT H treaty, which he and Brezhnev had already signed. 

The lack of military action, or even a threat of such action, against 

the Soviets in Afghanistan signalled that, while the American gov¬ 

ernment was greatly disturbed by the invasion, it did not regard 

it as menacing the “vital interests” of the United States. The same 

could not be said, however, of a possible invasion of Afghanistan’s 

neighbor Iran, which supplied oil in large quantities to the West, 

or of nearby Saudi Arabia, which has the largest oil reserves 

of any country in the world. The independence of these nations 

was indeed considered to be a vital interest of the United States, 

because the nations of the Western alliance and Japan had come 

to depend on Middle Eastern oil for the functioning of their econo¬ 

mies; and it was a growing fear that the Soviet Union might next 
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threaten these countries that gave the crisis a nuclear dimension. 

The fact was that the United States was worried not so much about 

Afghanistan and its people as about Western oil supplies. And to 

counter that perceived peril the United States did resort to a mili¬ 

tary threat, which took the form of Carter’s statement, in his State 

of the Union address, in January, that “an attempt by any outside 

force to gain control of the Persian Gulf region will be regarded 

as an assault on the vital interests of the United States of America,” 

and that “such an assault will be repelled by any means necessary, 

including military force.” And shortly afterward any ambiguity 

about the meaning of the threat was dispelled by the story in the 

Times concerning a Defense Department “study” (apparently 

leaked by the Administration) that found that in the event of a 

Soviet invasion of northern Iran the United States should consider 

the use of nuclear weapons. However, just as everyone knew that 

the Soviet Union had conventional superiority in the Persian Gulf, 

everyone also knew that the Soviet Union possessed nuclear weap¬ 

ons and would be perfectly capable of using them in retaliation if 

the United States used them first. No one could suppose that the 

Soviet Union would advance into Iran only to give up and go home 

once the United States had used nuclear weapons against its troops. 

Rather, it was thought, the Soviet Union would either hold off from 

such an invasion in the first place or have some plan in mind for 

responding to an American nuclear attack. Furthermore, it was 

clear to all observers that neither side could expect to “win” a 

nuclear “war” in the Middle East. Only after all the missiles were 

fired—not only at targets in the Middle East but at targets through¬ 

out the world—would any outcome be reached, but that outcome, 

of course, would be mutual annihilation. Since these elementary 

facts were well known to both sides, and had certainly been re¬ 

hearsed countless times in “war games” and the like, both sides 

were well aware that President Garter in threatening to use “any 

means necessary” to defend the Persian Gulf was in effect invoking 

the ultimate sanction: the threat of pushing the world into a nuclear 

holocaust. I shall not deal here with the question of whether or 

not Garter was correct in his judgment that the Soviet Union was 
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considering the conquest of the Persian Gulf countries, and thus 

needed to be deterred from doing so. I only wish to observe that 

in the present global political system a leader of a nuclear power 

who eomes to believe that his nation’s vital interests are being 

threatened by another nuclear power faces a pair of alternatives 

that never confronted any statesman of pre-nuclear times: he can 

acquiesce in the aggression—a policy that, if it were to be followed 

consistently, eould leave his nation at the adversary’s mercy—or he 

can threaten, as Carter did, to unleash a holocaust in which the life 

of mankind might be lost, his hope being, of course, that the threat 

alone will deter the enemy from its aggressive action. 

We are left to wonder what Carter would have done if the 

Soviets had ignored his threat and invaded Iran or Saudi Arabia, 

just as we are left to wonder what any Soviet or American leaders 

would do if an “unacceptable” move against the “vital interests” 

of their countries ever actually materialized—if, for example, the 

Soviet Union invaded West Germany, or the NATO forees invaded 

East Germany. This is what the world had to ask itself during the 

Cuban missile crisis, and what it has to ask itself whenever the 

interests of the superpowers elash in any part of the world. (And 

the question also comes up now in Sino-Soviet disputes—as it did 

when the Chinese recently engaged in a border war against the 

Soviet-backed Vietnamese. The divide that defines “the brink” now 

runs between the Soviet Union and China as well as between the 

Soviet Union and the United States.) As in the case of the retalia¬ 

tory strike in deterrence theory, we encounter the disparity between 

the supposed rationality of threatening the use of nuclear weapons 

and the irrationality of actually using them if the threat should fail. 

For while it arguably makes sense to deter the foe from some action 

with the threat of a holoeaust, it can never make sense to launch 

the holocaust if the foe is not deterred, since there is no human 

purpose that can justify extinction. And yet the suceess of the 

deterrence doctrine depends on the credibility of the threat of this 

unjustifiable use. Would Carter—a dedicated Christian—have risked 

extinction in the attempt to hold on to Middle Eastern oil? When 

he made his threat, did he consider his obligation to all of mankind 
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and to the numberless future generations of human beings? Would 

he have plunged the world into the “vast unknown”? And did 

Brezhnev consider those obligations when he jarred the peace of 

the world by sending his armies across Soviet borders to subjugate 

one of the earth’s sovereign peoples? Would Brezhnev, who has 

stated that to launch a nuclear holocaust would be “suicide,” com¬ 

mit that suicide if he believed that the West was about to gain 

control of Eastern Europe? Would Deng Xiaoping take that risk 

to keep hold of a piece of Inner Mongolia? Did Khrushchev weigh 

the importance of the earth and the human species when he sent 

into Cuba missiles capable of carrying nuclear warheads? And did 

Kennedy weigh the importance of those things when he blockaded 

Cuba and then, according to his brother, waited to find out whether 

events over which “he no longer had control” would lead the world 

into a holocaust? These are the questions that hang in the air over 

our nuclear world, leaving us perpetually uncertain whether the 

next moment may not be the world’s last. 

When one great power adopts a strategic theory, it becomes a 

doctrine; when two rival great powers adopt it, it becomes a system; 

and when those rivals more or less abide by the rules of the system, 

and even hold negotiations aimed at strengthening it (I am think¬ 

ing of SALT), and are prepared to see new nations enter it as they 

develop the necessary technical equipment, the system can be de¬ 

scribed as entrenched. This is the point at which the system of 

deterrence has arrived today. In essence, it is, as we have seen, a 

system of sovereign nation-states presided over by a hedged, or 

qualified, doomsday machine, with which we hope to reap the 

deterrent benefits of the threat of doom without clearly committing 

ourselves to doom if deterrence should fail—as we know that it well 

may, especially with the number of nuclear powers in the world 

growing. The basic dictate of the system is that if in the opinion 

of any nuclear power any other nuclear power seriously breaks the 

rules, then all powers are to be annihilated. Since in a holocaust 

the consequences may be the same for the aggressor, its punisher. 
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and bystanders, the distinction between friendly and hostile nuclear 

forces has lost most of its meaning, and the nuclear arsenals of the 

world are effectively combined by policy into one great arsenal, 

which is looked to by all powers equally for their “safety.” By the 

same token, even conventionally armed nations have the potential 

of blowing the world up, for they may draw the superpowers into 

one of their wars. We can picture this system in simple form if we 

imagine it as a doomsday machine possessed jointly by all nuclear 

powers. It is as though a number of people, each one possessing 

certain valuables that the others want and, furthermore, think they 

have a right to, are grouped in a room around a single bomb that is 

large enough to kill them all if it goes off. Each person holds in his 

hands a switch with which he can detonate the bomb. Every once 

in a while, a new person enters, also holding a switch. These people 

constantly reassure one another that the purpose of the whole 

system is to frighten everyone into inaction and let everyone enjoy 

in peace the valuables he has, and that for anyone to pull the switch 

would be suicidal and insane. Yet whenever a dispute breaks out 

over which valuables rightfully belong to whom, those same people 

hotly declare that enjoyment of their valuables is more important 

to them than everyone’s life, their own included, and declare their 

“unwavering” and “inexorable” determination to set off the bomb 

if they cannot have their way. To this description we must add that 

some of the people in the room are not quite sure that the system 

works the way they have been told it does, and suspect that if 

they are the ones to set off the bomb they may be spared and only 

the others killed. 

Examined in theoretical terms, the deterrence system emerges 

as a monstrous hybrid, stuck halfway between what the political 

philosophers call a “state of nature,” in which individuals live 

together without founding any central authority among them, and 

the so-called “civil state,” in which such an authority has been 

founded. In the passage from the state of nature to the civil state, 

each individual surrenders his capacity for violence to the central 

authority, which then employs the gathered resources, according 

to a system of laws, in the service of the common good. In the 
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deterrence system, the individuals have combined their forces into 

a single force—the machine that will punish everyone with annihila¬ 

tion if anyone breaks the rules—but have failed to establish any 

central authority to preside over it. Thus, they have centralized the 

means of violence while leaving the decision-making decentralized 

—in effect, delegating to each member of the community a veto 

power over the continued survival of the species. It is no overstate¬ 

ment to say that if any society organized its affairs in this way, 

giving to each citizen the power to kill all the others, it would be 

regarded as deranged. (The system is even worse than anarchy, in 

which the evil that each person can do is at least limited by the 

limits of his own strength.) But, for some reason, when it comes 

to organizing the whole world, and providing for its survival, we 

regard such a system as a masterpiece of prudent statesmanship. 

The dilemma of the nation that in order to protect its national 

sovereignty finds that it must put the survival of mankind at risk is a 

trap from which there is no escape as long as nations possess arsenals 

of nuclear weapons. The deterrence doctrine seeks to rationalize 

this state of affairs, but it fails, because at the crucial moment it 

requires nations to sacrifice mankind for their own interests—an 

absurdity as well as a crime beyond reckoning. Indeed, the deter¬ 

rence doctrine actually almost compels the world to live perpetually 

on the brink of doom, for any nation that took a step or two back 

would put its interests and, ultimately, its independence at the 

mercy of the military forces of its adversaries. And although, for 

any number of reasons, an adversary might not press its advantage 

(as, for example, the United States did not right after the Second 

World War, when it possessed a monopoly on nuclear weapons), 

no nation has yet volunteered to put itself at this competitive disad¬ 

vantage. It appears that the only way to escape from the trap is 

to change the system, and take away from nuclear weapons the 

responsibility for defending nations. But unless one supposes that, 

in a global spread of quietism, nations and people in general are 

going to give up the pursuit of their interests and their ideals and 

become wholly inactive, this separation can be achieved only if a 

216 



The Choice 

new way—a nonviolent way—of making and guaranteeing these 

decisions is found. 

In the decades since nuclear arms first appeared in the world, 

the doctrine of nuclear deterrence has commanded the sincere 

respect and adherence of many people of good will—especially 

when they found themselves arguing, as they so often did, with 

the adherents of traditional military doctrine, who even today, in 

the face of extinction itself, go on arguing for “military superiority,” 

and the like. And if one once accepts the existence of the doomsday 

machine, then deterrence theory, however flawed, does offer the 

hope of certain benefits, the main one being a degree of “stability.” 

Therefore, the perpetual struggle of its adherents against the sheer 

lunacy of “fighting a nuclear war” is a creditable one. But the 

fundamental truth about the doctrine and about its role in the wider 

political—and, it must be added, biological—scheme of things also 

has to be recognized. For the doctrine’s central claim—that it de¬ 

ploys nuclear weapons only in order to prevent their use—is simply 

not true. Actually, it deploys them to protect national sovereignty, 

and if this aim were not present they could be quickly dismantled. 

The doctrine, then, has been the intellectual screen behind which 

the doomsday machine was built. And its deceptive claim that 

only by building nuclear weapons can we save ourselves from 

nuclear weapons lent the doomsday machine a veneer of reason and 

of respectability—almost of benevolence—that it should never have 

been given. For to build this machine at all was a mistake of the 

hugest proportions ever known—without question the greatest ever 

made by our species. The only conceivable worse mistake would 

be to put the machine to use. Now deterrence, having rationalized 

the construction of the machine, weds us to it, and, at best, offers 

us, if we are lucky, a slightly extended term of residence on earth 

before the inevitable human or mechanical mistake occurs and we 

are annihilated. 

Yet the deterrence policy in itself is clearly not the deepest 

source of our difficulty. Rather, as we have seen, it is only a piece 

of repair work on the immeasurably more deeply entrenched sys- 
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tern of national sovereignty. People do not want deterrence for its 

own sake; indeed, they hardly know what it is, and tend to shun 

the whole subject. They want the national sovereignty that deter¬ 

rence promises to preserve. National sovereignty lies at the very 

core of the political issues that the peril of extinction forces upon 

us. Sovereignty is the “reality” that the “realists” counsel us to 

accept as inevitable, referring to any alternative as “unrealistic” or 

“utopian.” If the argument about nuclear weapons is to be con¬ 

ducted in good faith, then just as those who favor the deterrence 

policy (not to speak of traditional military doctrine) must in all 

honesty admit that their scheme contemplates the extinction of 

man in the name of protecting national sovereignty, so must those 

who favor complete nuclear and conventional disarmament, as I 

do, admit that their recommendation is inconsistent with national 

sovereignty; to pretend otherwise would be to evade the political 

question that is central to the nuclear predicament. The teims of 

the deal that the world has now struck with itself must be made 

clear. On the one side stand human life and the terrestrial creation. 

On the other side stands a particular organization of human life— 

the system of independent, sovereign nation-states. Our choice so 

far has been to preserve that political organization of human life at 

the cost of risking all human life. We are told that “realism” compels 

us to preserve the system of sovereignty. But that political realism 

is not biological realism; it is biological nihilism—and for that reason 

is, of course, political nihilism, too. Indeed, it is nihilism in every 

conceivable sense of that word. We are told that it is human fate— 

perhaps even “a law of human nature”—that, in obedience, perhaps, 

to some “territorial imperative,” or to some dark and ineluctable 

truth in the bottom of our souls, we must preserve sovereignty and 

always settle our differences with violence. If this is our fate, then 

it is our fate to die. But must we embrace nihilism? Must we die? 

Is self-extermination a law of our nature? Is there nothing we can 

do? I do not believe so. Indeed, if we admit the reality of the 

basic tenns of the nuclear predicament—that present levels of global 

armament are great enough to possibly extinguish the species if a 

holocaust should occur; that in extinction every human purpose 
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would be lost; that because once the species has been extinguished 

there will be no second chance, and the game will be over for all 

time; that therefore this possibility must be dealt with morally and 

politically as though it were a certainty; and that either by accident 

or by design a holocaust can occur at any second—then, whatever 

political views we may hold on other matters, we are driven almost 

inescapably to take action to rid the world of nuclear arms. Just 

as we have chosen to make nuclear weapons, we can choose to 

unmake them. Just as we have chosen to live in the system of 

sovereign states, we can choose to live in some other system. To 

do so would, of course, be unprecedented, and in many ways fright¬ 

ening, even truly perilous, but it is by no means impossible. Our 

present system and the institutions that make it up are the debris 

of history. They have become inimical to life, and must be swept 

away. They constitute a noose around the neck of mankind, threat¬ 

ening to choke off the human future, but we can cut the noose 

and break free. To suppose otherwise would be to set up a false, 

fictitious fate, molded out of our own weaknesses and our own 

alterable decisions. We are indeed fated by our acquisition of the 

basic knowledge of physics to live for the rest of time with the 

knowledge of how to destroy ourselves. But we are not for that 

reason fated to destroy ourselves. We can choose to live. 

In this book, I have not sought to define a political solution to 

the nuclear predicament—either to embark on the full-scale re¬ 

examination of the foundations of political thought which must be 

undertaken if the world’s political institutions are to be made 

consonant with the global reality in which they operate or to work 

out the practical steps by which mankind, acting for the first time 

in history as a single entity, can reorganize its political life. I have 

left to others those awesome, urgent tasks, which, imposed on us 

by history, constitute the political work of our age. Rather, I have 

attempted to examine the physical extent, the human significance, 

and the practical dimensions of the nuclear predicament in which 

the whole world now finds itself. This predicament is a sort of cage 
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that has quietly grown up around the earth, imprisoning every 

person on it, and the demanding terms of the predicament—its 

durability, its global political sweep, its human totality—constitute 

the bars of that cage. However, if a description of the predicament, 

which is the greatest that mankind has ever faced, cannot in itself 

reveal to us how we can escape, it can, I believe, acquaint us with 

the magnitude and shape of the task that we have to address our¬ 

selves to. And it can summon us to action. 

To begin a summary with the matter of war; By effectively 

removing the limits on human access to the forces of nature, the 

invention of nuclear weapons ruined war, which depended for its 

results, and therefore for its usefulness, on the exhaustion of the 

forces of one of the adversaries. War depended, above all, on the 

weakness of human powers, and when human powers came to 

exceed human and other earthly endurance—when man as master 

of nature grew mightier than man as a vulnerable, mortal part of 

nature—war was ruined. Since war was the means by which vio¬ 

lence was fashioned into an instrument that was useful in political 

affairs, the ruin of war by nuclear weapons has brought about a 

divorce between violence and politics. I submit that this divorce, 

being based on irreversible progress in scientific knowledge, not 

only is final but must ultimately extend across the full range of 

political affairs, and that the task facing the species is to shape a 

world politics that does not rely on violence. This task falls into two 

parts—two aims. The first is to save the world from extinction by 

eliminating nuclear weapons from the earth. Just recently, on the 

occasion of his retirement. Admiral Hyman Kickover, who devoted 

a good part of his life to overseeing the development and construc¬ 

tion of nuclear-powered, nuclear-missile-bearing submarines for the 

United States Navy, told a congressional committee that in his 

belief mankind was going to destroy itself with nuclear arms. He 

also said of his part in the nuclear buildup that he was “not proud” 

of it, and added that he would like to “sink” the ships that he had 

poured so much of his life into. And, indeed, what everyone is now 

called on to do is to sink all the ships, and also ground all the 

planes, and fill in all the missile silos, and dismantle all the war- 
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heads. The second aim, which alone can provide a sure foundation 

for the first, is to create a political means by which the world can 

arrive at the decisions that sovereign states previously arrived at 

through war. These two aims, which correspond to the aims men¬ 

tioned earlier of preserving the existence of life and pursuing the 

various ends of life, are intimately connected. If, on the one hand, 

disarmament is not accompanied by a political solution, then every 

clash of will between nations will tempt them to pick up the in¬ 

struments of violence again, and so lead the world back toward 

extinction. If, on the other hand, a political solution is not accom¬ 

panied by complete disarmament, then the political decisions that 

are made will not be binding, for they will be subject to challenge 

by force. And if, as in our present world, there is neither a political 

solution nor disarmament, then the world will be held perpetually 

at the edge of doom, and every clash between nuclear powers will 

threaten to push it over the edge. 

The significance of the first aim—disarmament—which, without 

being paradoxical, we can describe as a “strategic” aim, can be 

clarified if we extend to its logical conclusion the reasoning that 

underlies the doctrine of deterrence. At present, the world relies 

on nuclear weapons both to prevent the use of nuclear weapons 

and to regulate the behavior of nations; but let us go a step—a very 

large step—further, and suppose, for a moment, that the world had 

established a political means of making international decisions and 

thus had no further need for nuclear or any other weapons. In 

order for such a thing to happen, we may ask, would the doctrine 

of deterrence and the fears on which it is based have to evaporate 

in the warmth of global good will? They would not. On the con¬ 

trary, fear of extinction would have to increase, and permeate life 

at a deeper level: until it was great enough to inspire the complete 

rearrangement of world politics. Indeed, only when the world has 

given up violence does Churchill’s dictum that safety is the sturdy 

child of terror actually become true. (At present, as we have seen, 

it is not safety but sovereignty that is the sturdy child of terror.) 

Under the current deterrence doctrine, one might say, safety is 

only the frail, anemic child of terror, and the reason is precisely that 
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the terror is not yet robust enough to produce a sturdy offspring. 

For we still deny it, look away from it, and fail to let it reach deep 

enough into our lives and determine our actions. If we felt the peril 

for what it is—an urgent threat to our whole human substance—we 

would let it become the organizing principle of our global collective 

existence: the foundation on which the world was built. Fear would 

no longer dictate particular decisions, such as whether or not the 

Soviet Union might place missiles in Cuba; rather, it would be a 

moving force behind the establishment of a new system by which 

every decision was made. And, having dictated the foundation of 

the system, it would stand guard over it forever after, guaranteeing 

that the species did not slide back toward anarchy and doom. 

This development would be the logical final goal of the doc¬ 

trine of nuclear deterrence. In the pre-nuclear world, the threat of 

war, backed up by the frequent practice of war, served as a deter¬ 

rent to aggression. Today, the threat of extinction, unsupported, 

for obvious reasons, by practice but backed up by the existence of 

nuclear arms and the threat to use them, serves as the ultimate 

deterrent. Thus, in today’s system the actual weapons have already 

retired halfway from their traditional military role. They are “psy¬ 

chological” weapons, whose purpose is not to be employed but to 

maintain a permanent state of mind—terror—in the adversary. Their 

target is someone’s mind, and their end, if the system works, is to 

rust into powder in their silos. And our generals are already psy¬ 

chological soldiers—masters of the war game and of the computer 

terminal but not, fortunately, of the battlefield. In this cerebral 

world, strategy confronts strategy and scenario battles scenario, 

the better to keep any of them from ever actually unfolding. But 

we need to carry this trend further. We need to make the weapons 

wholly cerebral—not things that sit in a silo ready to be fired but 

merely a thought in our minds. We need to destroy them. Only 

then will the logical fallacy now at the heart of the deterrence 

doctrine be removed, for only then will the fear of extinction by 

nuclear arms be used for the sole purpose of preventing extinction, 

and not also for the pursuit of national political aims. In a perfected 
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nuclear deterrence, the knowledge in a disarmed world that re¬ 

armament potentially means extinction would become the deter¬ 

rent. Now, however, it would be not that each nuclear-armed 

country would deter its nuclear-armed adversary but that aware¬ 

ness of the peril of extinction would deter all mankind from reem¬ 

barking on nuclear armament. All human beings would join in a 

defensive alliance, with nuclear weapons as their common enemy. 

But since that enemy could spring only from our own midst, 

deterrer and deterred would be one. We thus arrive at the basic 

strategic principle of life in a world in which the nuclear predica¬ 

ment has been resolved: Knowledge is the deterrent. The nuclear 

peril was born out of knowledge, and it must abide in knowledge. 

The knowledge in question would be, in the first place, the un- 

losable scientific knowledge that enables us to build the weapons 

and condemns us to live forever in a nuclear world. This knowledge 

is the inexpungible minimum presence that the nuclear peril will 

always have in the life of the world, no matter what measures we 

adopt. In the second place, the knowledge would be the full emo¬ 

tional, intellectual, spiritual, and visceral understanding of the 

meaning of extinction—above all, the meaning of the unborn genera¬ 

tions to the living. Because extinction is the end of mankind, it can 

never be anything more than “knowledge” for us; we can never 

“experience” extinction. It is this knowledge—this horror at a mur¬ 

derous action taken against generations yet unborn, which exerts 

pressure at the center of our existence, and which is the whole 

reality of extinction insofar as it is given to us to experience it—that 

must become the deterrent. 

In a disarmed world, we would not have eliminated the peril 

of human extinction from the human scene—it is not in our power 

to do so—but we would at least have pitted our whole strength 

against it. The inconsistency of threatening to perpetrate extinction 

in order to escape extinction would be removed. The nuclei of 

atoms would still contain vast energy, and we would still know 

how to extinguish ourselves by releasing that energy in chain 

reactions, but we would not be lifting a finger to do it. There would 
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be no complicity in mass murder, no billions of dollars spent on the 

machinery of annihilation, no preparations to snulf out the future 

generations, no hair-raising lunges toward the abyss. 

The “realistic” school of political thinking, on which the present 

system of deterrence is based, teaches that men, on the whole, 

pursue their own interests and act according to a law of fear. The 

“idealistic” school looks on the human ability to show regard for 

others as fundamental, and is based on what Gandhi called the law 

of love. (Whereas the difference between traditional military think¬ 

ing and nuclear strategic thinking lies in the different factual prem¬ 

ises that they start from, the difference between the “realistic” and 

the “idealistic” schools of political philosophy lies in different judg¬ 

ments regarding human nature.) Historically, a belief in the neces¬ 

sity of violence has been the hallmark of the credo of the “realist”; 

however, if one consistently and thoroughly applies the law of fear 

in nuclear times one is driven not to rely on violence but to banish 

it altogether. This comes about as the result not of any idealistic 

assumption but of a rigorous application to our times of the strictly 

“military” logic of traditional war. For today the only way to 

achieve genuine national defense for any nation is for all nations 

to give up violence together. However, if we had begun with 

Gandhi’s law of love we would have arrived at exactly the same 

arrangement. For to one who believed in nonviolence in a pre- 

nuclear setting the peril of extinction obviously adds one more 

reason—and a tremendous one, transcending all others—for giving 

up violence. Moreover, in at least one respect the law of love proves 

to fit the facts of this peril better than the law of fear. The law of 

fear relies on the love of self. Through deterrence—in which any¬ 

one’s pursuit of self-interest at the expense of others will touch 

off general ruin that will destroy him, too—this self-love is made 

use of to protect everyone. However, self-love—a narrow, though 

intense, love—cannot, as we have seen, extend its protection to the 

future generations, or even get them in view. They still do not 

have any selves whose fear of death could be pooled in the common 

fund of fear, and yet their lives are at stake in extinction. The 

deterrence doctrine is a transaction that is limited to living people 
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—it leaves out of account the helpless, speechless unborn (while we 

can launch a first strike against them, they have no forces with 

which to retaliate)—and yet the fate of the future generations is 

at the heart of extinction, for their cancellation is what extinction 

is. Their lives are at stake, but their vote is not counted. Love, 

however, can reach them—can enable them to be. Love, a spiritual 

energy that the human heart can pit against the physical energy 

released from the heart of matter, can create, cherish, and safe¬ 

guard what extinction would destroy and shut up in nothingness. 

But in fact there is no need, at least on the practical level, to choose 

between the law of fear and the law of love, because ultimately 

they lead to the same destination. It is no more realistic than it is 

idealistic to destroy the world. 

In supposing for a moment that the world had found a political 

means of making international decisions, I made a very large sup¬ 

position indeed—one that encompasses something close to the whole 

work of resolving the nuclear predicament, for, once a political 

solution has been found, disarmament becomes a merely technical 

matter, which should present no special difficulties. And yet simply 

to recognize that the task is at bottom political, and that only a 

political solution can prepare the way for full disarmament and real 

safety for the species, is in itself important. The recognition calls 

attention to the fact that disarmament in isolation from political 

change cannot proceed very far. It alerts us to the fact that when 

someone proposes, as President Carter did in his Inaugural Ad¬ 

dress, to aim at ridding the world of nuclear weapons, there is an 

immense obstacle that has to be faced and surmounted. For the 

world, in freeing itself of one burden, the peril of extinction, must 

inevitably shoulder another: it must assume full responsibility for 

settling human differences peacefully. Morever, this recognition 

forces us to acknowledge that nuclear disarmament cannot occur 

if conventional arms are left in place, since as long as nations 

defend themselves with arms of any kind they will be fully sover¬ 

eign, and as long as they are fully sovereign they will be at liberty 
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to build nuclear weapons if they so choose. And if we assume that 

wars do break out and some nations find themselves facing defeat 

in the conventional arena, then the reappearance of nuclear arms, 

which would prevent such defeat, becomes a strong likelihood. 

What nation, once having entrusted its fortunes to the force of 

arms, would permit itself to be conquered by an enemy when the 

means of driving him back, perhaps with a mere threat, was on 

hand? And how safe can the world be while nations threaten one 

another s existence with violence and retain for themselves the 

sovereign right to build whatever weapons they choose to build? 

This vision of an international life that in the military sphere is 

restricted to the pre-nuclear world while in the scientific realm it 

is in the nuclear world is, in fact, thoroughly implausible. If we 

are serious about nuclear disarmament—the minimum technical 

requirement for real safety from extinction—then we must accept 

conventional disarmament as well, and this means disarmament 

not just of nuclear powers but of all powers, for the present nuclear 

powers are hardly likely to throw away their conventional arms 

while non-nuclear powers hold on to theirs. But if we accept both 

nuclear and conventional disarmament, then we are speaking of 

revolutionizing the politics of the earth. The goals of the political 

revolution are defined by those of the nuclear revolution. We must 

lay down our arms, relinquish sovereignty, and found a political 

system for the peaceful settlement of international disputes. 

The task we face is to find a means of political action that will 

permit human beings to pursue any end for the rest of time. We 

are asked to replaee the mechanism by which political decisions, 

whatever they may be, are reached. In sum, the task is nothing less 

than to reinvent politics: to reinvent the world. However, extinction 

will not wait for us to reinvent the world. Evolution was slow to 

produce us, but our extinction will be swift; it will literally be over 

before we know it. We have to match swiftness with swiftness. 

Because everything we do and everything we are is in jeopardy, 

and because the peril is immediate and unremitting, every person 

is the right person to aet and every moment is the right moment 

to begin, starting with the present moment. For nothing under- 
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scores our common humanity as strongly as the peril of extinction 

does; in fact, on a practical and political plane it establishes that 

common humanity. The purpose of action, though, is not to replace 

life with polities. The point is not to turn life into a scene of 

protest; life is the point. 

Whatever the eventual shape of a world that has been re¬ 

invented for the sake of survival, the first, urgent, immediate step, 

which requires no deep thought or long reflection, is for each 

person to make known, visibly and unmistakably, his desire that 

the species survive. Extinction, being in its nature outside human 

experience, is invisible, but we, by rebelling against it, can in¬ 

directly make it visible. No one will ever witness extinction, so we 

must bear witness to it before the fact. And the place for the 

rebellion to start is in our daily lives. We can each perform a 

turnabout right where we are—let our daily business drop from 

our hands for a while, so that we can turn our attention to securing 

the foundation of all life, out of which our daily business grows 

and in whieh it finds its justification. This disruption of our lives 

will be a preventive disruption, for we will be hoping through the 

temporary suspension of our daily life to ward off the eternal 

suspension of it in extinction. And this turnabout in the first in- 

stanee can be as simple as a phone call to a friend, a meeting in the 

community. 
However, even as the first steps are taken, the broad ultimate 

requirements of survival must be recognized and stated clearly. If 

they are not, we might sink into self-deception, imagining that 

inadequate measures would suffice to save us. I would suggest 

that the ultimate requirements are in essence the two that I have 

mentioned: global disarmament, both nuclear and eonventional, 

and the invention of political means by whieh the world can peace¬ 

fully settle the issues that throughout history it has settled by war. 

Thus, the first steps and the ultimate requirements are clear. If a 

busload of people is speeding down a mountainside toward a cliff, 

the passengers do not convene a seminar to investigate the nature 

of their predicament; they see to it that the driver applies the brakes. 

Therefore, at a minimum, a freeze on the further deployment of 
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nuclear weapons, participated in both by eountries that now have 

them and by countries that do not yet have them, is called for. 

Even better would be a reduction in nuclear arms—for example, 

by cutting the arsenals of the superpowers in half, as George 

Kennan suggested recently. Simultaneously with disarmament, po¬ 

litical steps of many kinds could be taken. For example, talks could 

be started among the nuclear powers with the aim of making sure 

that the world did not simply blunder into extinction by mistake; 

technical and political arrangements could be drawn up to reduce 

the likelihood of mechanical mistakes and misjudgments of the 

other side’s intentions or actions in a time of crisis, and these would 

somewhat increase the world’s security while the predicament was 

being tackled at a more fundamental level. For both superpowers— 

and, indeed, for all other powers—avoiding extinction is a common 

interest than which none can be greater. And since the existence of a 

common interest is the best foundation for negotiation, negotiations 

should have some chance of success. However, the existence of 

negotiations to reduce the nuclear peril would provide no reason 

for abandoning the pursuit of other things that one believed in, 

even those which might be at variance with the beliefs of one’s 

negotiating partner. Thus, to give one contemporary example, there 

is no need, or excuse, for the United States not to take strong 

measures to oppose Soviet-sponsored repression in Poland just 

because it is engaged in disarmament talks with the Soviet Union. 

The world will not end if we suspend shipments of wheat to the 

Soviet Union. On the other hand, to break off those talks in an 

effort to help the Poles, who will be as extinct as anyone else if 

a holocaust comes about, would be self-defeating. To seek to 

“punish” the other side by breaking off those negotiations would 

be in reality self-punishment. All the limited aims of negotiation 

can be pursued in the short term without danger if only the ulti¬ 

mate goal is kept unswervingly in mind. But ordinary citizens must 

insist that all these things be done, or they will not be. 

If action should be concerted, as it eventually must be, in a 

common political endeavor, reaching across national boundaries, 

then, just as the aim of the endeavor would be to hold the gates 
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of life open to the future generations, so its method would be to hold 

its own gates open to eveiy living person. But it should be borne 

in mind that even if every person in the world were to enlist, the 

endeavor would include only an infinitesimal fraction of the people 

of the dead and the unborn generations, and so it would need to 

act with the circumspection and modesty of a small minority. From 

its mission to preserve all generations, it would not seek to deiive 

any rights to dictate to the generations on hand. It would not bend 

or break the rules of conduct essential to a decent political life, for 

it would recognize that once one started breaking rules in the name 

of survival no rule would go unbroken. Intellectually and philo¬ 

sophically, it would carry the principle of tolerance to the utmost ex¬ 

treme. It would attempt to be as open to new thoughts and feelings 

as it would be to the new generations that would think those 

thoughts and feel those feelings. Its underlying supposition about 

creeds and ideologies would be that whereas without mankind 

none can exist, with mankind all can exist. For while the events that 

might trigger a holocaust would probably be political, the con¬ 

sequences would be deeper than any politics or political aims, 

bringing ruin to the hopes and plans of capitalists and socialists, 

rightists and leftists, conservatives and liberals alike. Having as 

the source of its strength only the spontaneously offered support of 

the people of the earth, it would, in turn, respect each person’s will, 

which is to say his liberty. Eventually, the popular will that it 

marshalled might be deployed as a check on the power of whatever 

political institutions were invented to replace war. 

Since the goal would be a nonviolent world, the actions of this 

endeavor would be nonviolent. What Gandhi once said of the spirit 

of nonviolent action in general would be especially important to 

the spirit of these particular actions: “In the dictionary of nonvio¬ 

lent action, there is no such thing as an external enemy.’ ” With the 

world itself at stake, all differences would by definition be “internal 

differences, to be resolved on the basis of respect for those with 

whom one disagreed. If our aim is to save humanity, we must re¬ 

spect the humanity of every person. For who would be the enemy? 

Certainly not the world’s political leaders, who, though they now 
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menace the earth with nuclear weapons, do so only with our per¬ 

mission, and even at our bidding. At least, this is true for the democ¬ 

racies. We do not know what the peoples of the totalitarian states, 

including the people of the Soviet Union, may want. They are 

locked in silence by their government. In these circumstances, pub¬ 

lic opinion in the free countries would have to represent public 

opinion in all countries, and would have to bring its pressure to bear, 

as best it could, on all governments. 

At present, most of us do nothing. We look away. W^e remain 

calm. We are silent. We take refuge in the hope that the holocaust 

won’t happen, and turn back to our individual concerns. We deny 

the truth that is all around us. Indifferent to the future of our kind, 

we grow indifferent to one another. We drift apart. We grow cold. 

We drowse our way toward the end of the world. But if once we 

shook off our lethargy and fatigue and began to act, the climate 

would change. Just as inertia produces despair—a despair often so 

deep that it does not even know itself as despair—arousal and action 

would give us access to hope, and life would start to mend: not just 

life in its entirety but daily life, every individual life. At that point, 

we would begin to withdraw from our role as both the victims and 

the perpetrators of mass murder. We would no longer be the de¬ 

stroyers of mankind but, rather, the gateway through which the 

future generations would enter the world. Then the passion and will 

that we need to save ourselves would flood into our lives. Then the 

walls of indifference, inertia, and coldness that now isolate each of 

us from others, and all of us from the past and future generations, 

would melt, like snow in spring. E. M. Forster told us, “Only con¬ 

nect! Let us connect. Auden told us, “We must love one another or 

die.” Let us love one another-in the present and across the divides 

of death and birth. Christ said, I come not to judge the world but 

to save the world.” Let us, also, not judge the world but save the 

world. By restoring our severed links with life, we will restore our 

own lives. Instead of stopping the course of time and cutting off the 

human future, we would make it possible for the future generations 

to be bom. Their inestimable gift to us, passed back from the future 

into the present, would be the wholeness and meaning of life. 
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Two paths lie before us. One leads to death, the other to life. 

If we choose the first path—if we numbly refuse to acknowledge the 

nearness of extinction, all the while increasing our preparations to 

bring it about—then we in effect become the allies of death, and in 

everything we do our attachment to life will weaken: our vision, 

blinded to the abyss that has opened at our feet, will dim and grow 

confused; our will, discouraged by the thought of trying to build on 

such a precarious foundation anything that is meant to last, will 

slacken; and we will sink into stupefaction, as though we were grad¬ 

ually weaning ourselves from life in preparation for the end. On 

the other hand, if we reject our doom, and bend our efforts toward 

survival—if we arouse ourselves to the peril and act to forestall it, 

making ourselves the allies of life—then the anesthetic fog will lift: 

our vision, no longer straining not to see the obvious, will sharpen; 

our will, finding secure ground to build on, will be restored; and we 

will take full and clear possession of life again. One day—and it is 

hard to believe that it will not be soon—we will make our choice. 

Either we will sink into the final coma and end it all or, as I trust 

and believe, we will awaken to the truth of our peril, a truth as great 

as life itself, and, like a person who has swallowed a lethal poison 

but shakes off his stupor at the last moment and vomits the poison 

up, we will break through the layers of our denials, put aside our 

fainthearted excuses, and rise up to cleanse the earth of nuclear 

weapons. 
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