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“Our Cosmic Ancestry in the Stars is an excellent read! Professor Chandra Wickramasinghe, a pioneer of the theory of panspermia and cosmic biology, writes of the accumulating evidence that life populates all capable hosting places throughout the galaxy and the universe. The authors of the book conclude that our salvation as a species lies in the recognition and acknowledgment of our inalienable cosmic origins.”

RUDY SCHILD, PH.D., EMERITUS ASTRONOMER

 AT THE HARVARD-SMITHSONIAN

 CENTER FOR ASTROPHYSICS

“This is a beautifully written book about our cosmic origins and will be understood by everyone wanting to learn more about the origins and further evolution of life on Earth. All the authors have been actively involved in assembling the hard scientific evidence for panspermia and communicating these important proofs to a wider audience. For the past 50 years Sir Fred Hoyle, Professor Chandra Wickramasinghe, and their many contemporary collaborators, such as Gensuke Tokoro, director of the Institute for the Study of Panspermia and Astrobiology (Gifu, Japan), are causing, through their untiring efforts, the second Copernican revolution. Thus 500 years after Copernicus, Galileo, Tycho Brahe, Kepler, then Newton displaced the Earth from the center of the universe, which heralded the birth of the Renaissance in medieval Europe, we are now witnessing an extraordinary rebirth in scientific thinking. We therefore live in revolutionary times. Life did not originate from nonliving elements on the early Earth as is commonly believed—as promulgated by the traditional neo-Darwinian theory of terrestrial evolution. It originated at some unknowable time in deep cosmic antiquity and has spread by panspermic infections and further evolution to all life-compatible habits—comets, moons, planets—throughout the universe.”

EDWARD J. STEELE, PH.D.,

 COAUTHOR OF LAMARCK’S SIGNATURE 


“Chandra Wickramasinghe’s central belief that basic microbial life in the universe could be very common and that it naturally spread across the galaxy is extended in this book to take on the topics of evolution itself and the future progress of humanity. Half a century after Neil Armstrong’s ‘one small step’ on the moon, this book is timely, as the authors ponder key ‘cosmic’ questions about where we may have come from and what our future holds.”

NICK SPALL, SPACE AND SCIENCE WRITER

“Everybody should read this brilliant book! It tells you the answers to many of the things that keep you awake at night. Ultimately, this is a book of hope, the hope of the universal prevalence of life and that we are all part of a cosmic community which has no ending. Read this book and see everything you thought you knew in a new and vital perspective.”

ROBERT TEMPLE, AUTHOR OF THE SPHINX MYSTERY



PROLOGUE

OUR INALIENABLE LINK TO THE COSMOS

We predict that ten years from now our cosmic origin will be deemed as obvious as the sun being the center of the solar system is considered obvious today. Ask a school child: Where did we come from? Who are we? Where are we heading? The answer without the slightest hesitation will be: We came from space, we are an assembly of cosmic viruses, and ultimately we must return to the cosmos.

With the pace of scientific discoveries in diverse fields from astrophysics to molecular biology that all point in the same direction, a long-overdue paradigm shift from geocentric life to cosmic life appears destined to happen. The result of accepting the new paradigm will be far-reaching and profound.

The oldest human remains—the remains of Homo sapiens sapiens—were recently discovered in a cave in Morocco and were dated at about 350,000 years ago. This new discovery pushes back the moment of human origin on Earth more than 100,000 years earlier than was hitherto thought. The theme of this book is that our own genes (DNA), the genes of modern humans, along with the genes of all life on Earth, predated Earth and originated in a vast cosmic context. All our important attributes of life were cosmically fashioned. Instincts for combat, hunting, communication, complex social behavior, and curiosity were all cosmically derived. This deep connection with the universe is one of which we are instinctively aware but so far have chosen to ignore.

The tiniest of viruses, bacteria, microscopic animals (tardigrades), and even seeds of plants have been discovered to be natural space travelers. They can survive in the harsh environment of space and can flit from planet to planet with impunity, building a complex interconnected web of life throughout the cosmos. We humans are effectively part of this web of life; we are no more than complex assemblages of microorganisms, so we owe our links to the wider cosmos. The forces that drive us to ignore this connection will be one of the themes of this book.

The beginnings of our story must go back to the time of Classical Greece. In the fourth century BCE, the Greek philosopher Aristotle, pupil of Plato, tutor to Alexander the Great, made two assertions that were to change the course of history. The first was that Earth was the physical center of the universe, that the stars, planets, and all heavenly bodies revolved around the central Earth. The second was that life of every form arose and continues to arise spontaneously from nonliving inanimate matter on Earth through a mythical process of abiogenesis. Both these assertions turned out to be wrong, but because Aristotle became a towering figure in Western philosophy, his views held sway for centuries.

The first Aristotelean principle, of a geocentric universe, which was held so adamantly and steadfastly, set back the progress of science for many centuries. Only after the completion of the Copernican revolution, which involved the combined efforts of Copernicus, Galileo, Bruno, Tycho Brahe, Kepler, and Newton in the sixteenth, seventeenth, and eighteenth centuries, and after major confrontations with the Catholic Church was the geocentric philosophy finally abandoned. The second Aristotelean principle, of life centered on Earth and arising spontaneously on this planet, continued to dominate philosophy and science for centuries and still continues to do so.

As we shall discuss later there is no doubt that life did not originate on Earth and could not have done so. Nor could it have started de novo on any one of the hundreds of billions of Earth-like planets that exist in our Milky Way galaxy alone. From the arguments we advance in this book we conclude that life, anywhere and everywhere, must have an ultimate origin that is in some way connected with the beginnings of the universe itself. Every single life-form from the humblest single-celled organism to the most complex of plants and animals has an antiquity that stretches as far back in time as we can imagine. Our inalienable links to the cosmos cannot be ignored. Facts that establish this viewpoint continue to unfold without remission.

A sonnet by the American poet Edna St. Vincent Millay from her Collected Sonnets, “Huntsman, What Quarry?,” encapsulates the theme of our book:

Upon this gifted age, in its dark hour,

Rains from the sky a meteoric shower

Of facts . . . they lie unquestioned, uncombined.

Wisdom enough to leech us of our ill

Is daily spun; but there exists no loom

To weave it into fabric. . . .

Our objective in writing this book is to provide the loom to weave our meteoric shower of facts into fabric. This will be the legacy that our children and grandchildren will inherit. Will they find the wisdom that we ourselves were unwilling to accept?



CHAPTER 1

GENESIS OF A THEORY

Orthodoxy means not thinking—not needing to think.

Orthodoxy is unconsciousness.

GEORGE ORWELL, 1984

This book is about the need for fresh thinking, guided only by facts, and most importantly unfettered by prejudice. Insistence on orthodoxy is the surest recipe for intellectual stagnation. In defense of exploring the heterodox aspects in science, Fred Hoyle once said, “For the big unsolved problems of science it will always be the heterodox solution that turns out to be correct. If the orthodox point of view was correct the relevant problem is solved, so for the most difficult unsolved problems it is the heterodoxy that will always win. The difficulty, however, is to decide which form of heterodoxy is correct.”

The heterodoxy that we explore in this book is that we humans are space travelers and so are all other life-forms that inhabit our planet. Every such life-form is a composite assembly of bacteria and viruses that came from space and ultimately arose in a vast cosmic setting. According to this point of view we first arrived on Earth as bacteria and viruses in our cometary spaceships 4.2 billion years ago, as soon as it was cool enough, wet enough, and ready to welcome us and allow us to multiply. Our initial entry was as simple cells (bacterial cells) endowed with the capacity to copy themselves by the process of mitosis (cell division) and feeding on the organic nutrients that had arrived earlier from space. A single cell thus copies into trillions of similar cells. Most importantly, our next (and still continuing) entry to Earth was as viruses carrying new information, embodying code—genetic code akin to digital computer code—that enters cells and augments their DNA. This is the main process that still continues to drive evolution, leading from simple bacteria to the entire spectrum of life on Earth. In this picture, Darwinian evolution, that is to say, evolution through mutations and natural selection, is relegated to a minor role of optimizing emerging life-forms to their local environments.

The theory of cometary panspermia, the idea that life is a cosmic phenomenon, was controversial when it was first proposed in the 1970s, but it is now slowly gaining acceptance. On the basis of all the available facts, the theory is vindicated beyond any doubt. But there is 
still a residual sociological reluctance to admit that this is so.
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Fig. 1.1. Fred Hoyle talking to Chandra Wickramasinghe in Sri Lanka in 1981

When Fred Hoyle (1915–2001) and one of us (CW) first proposed this theory, evidence was, of course, limited compared with what we have today. Our initial starting point was an unexpected astronomical discovery of vast amounts of organic molecules as condensed solid material in interstellar space. The significance of such interstellar organic molecules was scarcely appreciated at the time. But gradually, over the succeeding four decades, they have come to be understood as constituting substantive evidence of our cosmic ancestry. It can no longer be disputed that, at the very least, the complex organic molecules that form the basis of life (and in our view are predominantly the destruction fragments of life) are plentiful in space. But at this point we should stress that such organic molecules that we find in space are a very far cry from the exceedingly complex molecular edifices that we recognize as living cells. The organic molecules that float around in interstellar space can be likened to letters of the alphabet—a, b, c, and so on—and we can imagine them written on the tiles of the word game Scrabble. No matter how vast the number of these letters that are given at random, to go from them to even a single play of Shakespeare would require a miracle of cosmic proportions. That is the magnitude of the information gap to be bridged if we wish to proceed from organic molecules such as the amino acids to all the enzymes that sustain life.

In the 1970s every textbook of biology began with an exposition of the Oparin-Haldane theory of the primordial soup. This was the theory propounded in the 1920s independently by British scientist J. B. S. Haldane and Russian biochemist Aleksandr Oparin. This was an Earth-centered theory based on the Aristotelean idea of the spontaneous generation of life. According to Aristotle, life arises spontaneously from inanimate matter on Earth whenever and wherever appropriate conditions prevailed. He gives us many examples, one of which is his statement that fireflies emerge from a mixture of warm earth and morning dew. Aristotle acquired the reputation of being a meticulous observer of all aspects of the world around him, but upon close scrutiny many of his observations, although philosophically elegant and even poetic, were actually found to be false.
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Fig. 1.2. Aristotle

Aristotle’s writings include discourses on politics, ethics, philosophy, and mathematics, as well as astronomy and biology. Some of his flawed scientific ideas were carried through for many centuries for the simple reason that Aristotle remained a revered and influential figure from antiquity to modern times.

Ironically, the progress of Western science in the post-Renaissance era often began with a confrontation with the fallacious ideas of Aristotle—for instance, his concept of an Earth-centered universe. Today we accept that Earth is an insignificant planet orbiting an ordinary star (the sun) in our Milky Way galaxy. We know from recent studies that there are well over a hundred billion planets more or less like Earth in the Milky Way alone, and there are countless galaxies similar to the Milky Way throughout the observable universe. So there is no longer any resistance to downgrading the status of our home planet, Earth, to that of a mere “speck of dust” in the cosmic context. The situation has been different, however, in relation to the origins of life.

While it took approximately two thousand years for Aristotle’s geocentric view of the universe to be overturned, his theory of the spontaneous generation of life would continue to be upheld by the scientific community for centuries to follow. The primordial soup theory developed by Haldane and Oparin in the 1920s, which became mainstream, was inspired by Aristotle’s ideas. Experiments carried out three decades later, in the 1950s, by Harold Urey and Stanley Miller showed how organic molecules (the simple “alphabet” molecules of life) could be formed relatively easily from inorganic chemicals such as water, methane, and ammonia in the atmosphere.

Today no one doubts that such simple organic molecules may have formed in the early Earth’s atmosphere in the manner demonstrated by Urey and Miller, or they may even have been added from space, raining down into the oceans to form a primordial soup of organic molecules. But the relevance of all this to the origin of life remains highly questionable. Organic molecules—amino acids and nucleotides among others—as we have mentioned, are a very far cry from life. Life even in its humblest form is superastronomically complex, far too complex to arise from random shuffling of molecules in a pond, an ocean, or even a hydrothermal vent.

The mind-blowing complexity of living systems lies in the highly specific arrangements of molecules—amino acids in enzyme chains or nucleotides in DNA or RNA. The required arrangements for a functioning cell cannot be arrived at by the random shuffling of component molecules. A metaphor that has been used to illustrate this problem is not an exaggeration in any sense. We have said that a random origin of life from organic molecules is like a tornado blowing through a junkyard and then assembling a Boeing 747. We must regard the origin of life as being so exceedingly improbable that it has to be considered as a one-off, a unique cosmological event. Once it has originated its incorporation in interstellar dust and comets, its indefinite persistence throughout the universe would follow. All these processes have been discussed in detail elsewhere (e.g. Wickramasinghe 2015; Steele et al. 2018).

A satisfactory theory must not only explain an existing body of facts, but it must also be able to make testable predictions. This latter requirement was fully met for the theory of cosmic life. After our proposal of cosmic life was made in 1981, new techniques and experimental developments led to the generation of new and often unexpected facts. Testing predictions of the theory against a rapidly growing body of facts then became a priority.

If viruses and bacteria of cosmic origin were to be transferred across astronomical and cosmological distances, a continual existence of such material should be observed in interstellar space. With organic molecules already discovered in interstellar space, it did not take much effort to propose explicit tests for the presence of bacteria, viruses, and their breakup products in interstellar clouds. The test was to compare the absorption characteristics of cosmic dust and the laboratory properties of bacteria under the conditions they would encounter in interstellar space. If our theory is valid these two spectra (data sets) should coincide.
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Fig. 1.3. The Horsehead Nebula is a cloud of biological dust in the Milky Way that is dense enough to block the light from background stars. (Image courtesy of NASA)

Our first prediction of the theory of cosmic life was thus fulfilled with amazing precision. As expected our critics were not pleased! Their response was to say, “This is no surprise; a bacterium is made of many simpler chemical structures, and if you mix such structures in the correct proportions the bacterial spectrum would be reproduced.” Strictly true, but hardly probable. This was a case of reviving the epicycles of Ptolemy, which were invented to avoid the conclusion that the sun was the center of our planetary system.

The next key development, which took place in 1986, was concerned with the return of Halley’s Comet after seventy-six years. This was, in fact, the first comet that came under close scrutiny after the dawn of the space age. The popular view at the time was that comets were dirty snowballs (Fred Lawrence Whipple’s “dirty snowball” cometary hypothesis), which came to be demolished fairly quickly by observations that were made in April 1986 using satellites as well as ground-based telescopes.

Before the actual rendezvous of the Giotto space probe with Halley’s Comet in April 1986, nobody had ever seen the nucleus of a comet—only their spectacular tails had been seen and photographed—and people had to theorize and conjecture as to the existence and the nature of the comet’s nucleus or core. Ahead of the observations of 1986 being made, Fred Hoyle and one of us (CW) made a firm prediction, based on our organic comet model, that when a comet was heated in sunlight near its perihelion (closest approach to the sun), it would boil off bacterial dust and turn into a black coal-like body. This prediction was dramatically verified. Moreover, an infrared spectrum of the comet’s dust tail was found to match the spectrum of a bacterium to an amazing degree of precision.

Since 1986, a wealth of data, gleaned from ground-based telescopes as well as space probes, has accumulated relating to other comets. In no instance could we find any contradiction with our biological model of comet dust, although astronomers are still loath to admit this fact. The latest example, the Rosetta space probe’s examination of the comet 67P/C-G has generated a wealth of data that can only be explained satisfactorily and rationally on the basis of a biological model of the dust. Yet there appears to be a concerted effort on the part of a majority of scientists and science journalists to say that although life-related organic molecules have been found in large quantities in comets, they cannot or need not signify life.
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Fig. 1.4. Halley’s Comet (1986) from the ground (top) and Comet 67P/C-G from the Rosetta space probe (2015) (Images courtesy of NASA)

A resistance to accept that life exists in vast quantities in comets and elsewhere in the universe appears deep-rooted in the human psyche. Perhaps this is a natural extension of the earlier resistance to departing from the Aristotelean viewpoint that our planet was the center of the solar system and hence also of the universe. It may also be part and parcel of human psychology to believe that we are unique and allimportant. For egocentrism is a necessary by-product of the geocentric viewpoint that we had cherished for so long.

Life on our planet Earth retains a hallowed and sacred status today. By asserting that life emerged de novo on Earth and thereafter evolved in a “closed box” environment through processes entirely confined to Earth, we instantly exclude any possible biological influence from the external universe. This position is turning out to be fundamentally flawed, and the sooner we realize it and discard it the better.

Ongoing advances in microbiology, including the discovery that many types of microbes can withstand the harshest imaginable environments, both on Earth and in space, all point to their cosmic origin. Microorganisms have been recovered from the abdomens of insects that were trapped and fossilized in amber for over thirty million years. In a recent study a deep frozen lake in Antarctica, sealed away from the outside world for over fifteen million years, has yielded DNA evidence of life, including complex life, persisting under four kilometers of frozen ice. Recently it has been reported that two algal species placed on the exterior of the International Space Station survived for sixteen months, enduring extreme temperature fluctuations and the vacuum of space, as well as considerable UV and cosmic radiation. Seeds of flowering plants have also been shown to survive and germinate after exposure to space conditions.

Even more astonishing are the survival properties of tardigrades (water bears), which are millimeter-sized animals that can survive desiccation, extremely high and low temperatures, the highest imaginable doses of ionizing radiation, and the vacuum of space. There is no Darwinian sense whatsoever by which any of these extreme survival attributes could have evolved in isolation on Earth. Only in the context of an open cosmic system, with an imperative for surviving space travel, could any of these properties be understood.

Another aspect of the theory of cosmic life that surfaced quite early was a connection with disease, a connection that was also linked to evolution. In diverse cultures throughout the world comets were feared as well as worshipped. They were regarded as bringers of life and also of pestilence, disease, and death. One might well wonder whether these ancient beliefs had a direct basis in facts that were meticulously observed and recorded without prejudice. We tend to dismiss all such ancient beliefs as being ignorant superstitions. This may not be true. Would it not be surprising if the people of all the great civilizations—Egyptians, Chinese, and Indians—were ignorant or stupid in this regard? Rather, it is likely that they respected facts for what they were, much more than contemporary societies that are too often constrained by prejudice. It is with such considerations in mind that Fred Hoyle and one of us (CW) began to reexamine all the available data—historic and modern—of pandemics of disease.

We soon discovered that devastating plagues in history swept across vast tracts of land, descending it would seem from nowhere. Often they came suddenly and disappeared equally suddenly. In 430 BCE, a devastating plague struck the city of Athens, which was then under siege by Sparta during the Peloponnesian War (431–404 BCE). In the next three years, most of the population was infected, and perhaps as many as a quarter of the city’s population died. The historian Thucydides left an eyewitness account of this plague, giving a detailed description of its symptoms. Modern physicians who examined these facts have not succeeded in identifying the disease as any known plague. A hitherto unknown disease caused by a pathogenic virus or bacterium of space origin seems to have been involved in 430 BCE.

The Plague of Justinian (541–542 CE) struck Europe in the sixth century and is estimated to have killed between thirty and fifty million people—about half the world’s population at that time. About eight hundred years later the Black Death struck, killing fifty million people between 1347 and 1351. It has recently been suggested that both plagues were spread to humans by rats whose fleas carried the bacteria, but where the bacteria came from in the first instance remains a puzzle.

Careful examination of a vast body of data led Fred Hoyle and one of us (CW) to conclude in 1979 that pathogenic bacteria and viruses delivered to Earth from comets provided the best explanation for many pandemics in history (Hoyle and Wickramasinghe 1979). Of particular interest to us was the study of influenza, and especially the Spanish flu pandemic of 1918 and 1919, which caused some thirty million deaths worldwide. Reviewing all the available data on this pandemic, Dr. Louis Weinstein wrote thus in the New England Journal of Medicine of May 6, 1976:

The influenza pandemic of 1918 occurred in three waves. The first appeared in the winter and spring of 1917–1918. . . . The lethal second wave, which started at Fort Devens in Ayer, Massachusetts, on September 12, 1918, involved almost the entire world over a very short time. . . . Its epidemiological behavior was most unusual. Although person-to-person spread occurred in local areas, the disease appeared on the same day in widely separated parts of the world on the one hand, but, on the other, took days to weeks to spread relatively short distances. It was detected in Boston and Bombay on the same day, but took three weeks before it reached New York City, despite the fact that there was considerable travel between the two cities. It was present for the first time at Joliet in the State of Illinois four weeks after it was detected in Chicago, the distance between those areas being only 38 miles. (Weinstein 1976)

With no long-distance air travel in 1918, simultaneous first strikes in Boston and Bombay offer in our view strong evidence of a component of the virus falling in from space.

All this goes to confirm that spaceborne viruses not only cause disease but also play a crucial role in the evolution of life. On February 12, 2001, the code for the entire human genome was deciphered. A multitude of ancient viral footprints have been discovered in the genomes of all multicelled life-forms. It also came as a surprise that a large fraction of our DNA, perhaps as high as 5 percent, is in some way connected with viral sequences. And a subset of this is in the form of what we now recognize to be related to species-specific “retroviruses,” of a type of which the AIDS virus is just one example. Our own ancestral line—which led through primates and anthropoids to Homo sapiens over hundreds of millions of years—shows clearly the relics of repeated viral or retroviral attacks presumably similar to AIDS. At each such viral attack the evolving line was almost completely culled, leaving only a small surviving and immune breeding group to carry through with a relic form of this virus tucked away in its genome.

Viral sequences thus added through the mechanism of disease provide evolutionary potential that could lead to new genotypes and new species at one end of the scale and to new traits and the capacity to express our genes in novel ways at the other. It is becoming clear that our entire existence on this planet is contingent on the continuing ingress of cosmic viruses, which we had hitherto thought were merely the vehicles for disastrous pandemics of disease. Their positive role in evolution, which was predicted by Hoyle and one of us (Hoyle and Wickramasinghe 1982) is only just beginning to be revealed. The benefits that would follow from such a realization and acceptance can scarcely be imagined at the present time.
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