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COSMIC WOMB
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“Beginning in the 1960s, Chandra Wickramasinghe, Ph.D., together with Fred Hoyle systematically founded the new science of astrobiology. Their discoveries and explanations—reported in numerous scientific papers and eloquently written books—put them in a class of their own, in the same pantheon of scientific immortals as Nicolas Copernicus, Galileo Galilei, Johannes Kepler, Isaac Newton, and Charles Darwin. And now, the brilliant astrophysicist and astrobiologist Chandra Wickramasinghe, Ph.D., has joined with Robert Bauval in bringing Cosmic Womb to a new early 21st-century audience. Cosmic Womb is required reading for all those who want to understand the origins of life on Earth and throughout the cosmos. It is that important.”

EDWARD J. STEELE, PH.D., MOLECULAR IMMUNOLOGIST WITH INTEREST IN VIROLOGY AND EVOLUTION

“A fascinating book based on cutting-edge science that gives us twofold, compelling evidence—first that life (as molecules or bacteria) seeded in the whole cosmos via comets and hence there is a high probability of advanced intelligent civilizations all around us, and second, the embedding of pi, phi, geodetic units, the circumference of Earth, and the speed of light in the Great Pyramid leaves us no alternative but to admit that such a highly scientific civilization has indeed left its imprint on our planet.”

CHRIS H. HARDY, PH.D., SYSTEMS SCIENTIST AND AUTHOR OF DNA OF THE GODS, WARS OF THE ANUNNAKI, AND COSMIC DNA AT THE ORIGIN

“Cosmic Womb is a book that ties together much of the cutting-edge science and theories that are defining a new paradigm of human origin and self-discovery. It is a masterpiece of investigative research that speaks to a cosmic foundation for the development and evolution of human consciousness, technology, and civilization.”

GLENN KREISBERG, AUTHOR OF SPIRITS IN STONE AND EDITOR OF MYSTERIES OF THE ANCIENT PAST AND LOST KNOWLEDGE OF THE ANCIENTS

“What a team! This one is really going to make you think!”

DAVID ROHL, EGYPTOLOGIST AND AUTHOR OF A TEST OF TIME

“Chandra Wickramasinghe, Ph.D., starts off by inviting us to join him on his journey as a scientist searching for the origins of life on our planet. His passion for the topic and his joy with each new discovery are contagious and spellbinding. Then Robert Bauval continues the journey by bringing fresh insights into the Giza pyramid complex as he did in his bestselling book The Orion Mystery.”

WILL HART, AUTHOR OF ANCIENT ALIEN ANCESTORS AND THE GENESIS RACE
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All truths are easy to understand once they are discovered. The point is to discover them.
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PUBLISHER’S PREFACE

A Mystery of the Third Kind

“Space. The final frontier . . .” These words, spoken at the beginning of each Star Trek episode, shaped the imaginations of a generation of baby boomers who dreamed of becoming astronauts, scientists, engineers, and explorers. Suddenly, the idea that there were other worlds and other beings out there became a real possibility. President John F. Kennedy included space exploration in his vision of the “new frontier.” Our ancestors had crossed oceans, prairies, mountains, and deserts in search of better places. A rocket became the replacement transportation for the ships and covered wagons of earlier times. We humans saw ourselves as the pioneers who would be the first to explore the universe.

But are we the first “superior” beings who are here on Earth reaching toward space, or were there advanced civilizations from far away who made contact with this planet and brought knowledge so advanced that we are just beginning to grasp the magnitude of such a possibility?

In this book the renowned mathematician, astronomer, and astrobiologist Chandra Wickramasinghe, Ph.D., and the author, lecturer, and Egyptology researcher Robert Bauval have joined forces to provide compelling arguments and possibly even evidence that in ancient times an advanced civilization from somewhere in the cosmos brought life and knowledge to Earth. One important piece of physical evidence that reflects this use of advanced mathematical, geodetic, and astronomical knowledge is the Great Pyramid of Giza, built with the clear intention to have it and its two neighbors aligned with and mirroring the pattern of the stars of Orion’s belt.

Throughout his life, Wickramasinghe has been consumed with the indomitable desire to know the reason why things are the way they are. As a young boy he asked the questions What is life? What are we here for? What makes the world tick? These are questions that have been asked by our ancestors from time immemorial. Attempts to answer these questions can be thought to define the progress of science.

He was born in tropical Sri Lanka—Ceylon, as it was then called—an island that was tucked away in a remote corner of the British Empire. His father was a Cambridge-educated mathematician who, in the 1930s, had attended lectures by astronomer and physicist Sir Arthur Eddington and University of Cambridge mathematician Godfrey H. Hardy, among others, and had graduated from Cambridge with the highest distinction of “B star wrangler” in the Mathematical Tripos. It was this background, combined with the fact that Sri Lanka is a country dominated by Buddhist rather than Judeo-Christian traditions, that shaped Wickramasinghe’s somewhat idiosyncratic scientific and spiritual development.

In 1960 at Cambridge, Wickramasinghe, under the supervision of iconic astronomer and astrophysicist Sir Fred Hoyle, started research with the ultimate goal and dream of understanding how life started on Earth and in the universe. Hoyle made monumental contributions over a wide range of fields within astronomy and changed the way we think about the universe more than anyone had done in more than a hundred years. By 1962, Hoyle and Wickramasinghe were convinced that interstellar dust provided the chemical fabric from which life must have originated, and he collaborated on the theory of panspermia, which postulates that life originated in the cosmos long before the formation of our solar system and that it was carried to our planet by comets. Wickramasinghe learned from Hoyle that scientific opinions held by scientists, no matter how eminent they might be, should always be questioned. Hypotheses and theories are there to be continuously challenged and rigorously tested against the data that emerges from the real world. The history of science makes it amply clear that in all past ages authority stifled and strangled the progress to science. It is no different today. Blind adherence to authority must therefore be condemned.

Robert Bauval was born in Egypt in 1948. He has been haunted by the mystery of the Great Pyramid of Giza since the 1960s, and as a young boy his head was full of questions regarding this greatest of mysteries from the remote past.

Who created it? When and, more pertinently, why? The pondering of this “mystery of the third kind” has been a lifelong involvement, and now Bauval feels it is time for him to step up and expose what he has come to believe. It is a bold step, because he is aware that by doing so he is putting himself in the firing line of his critics and detractors. But so be it. Noblesse oblige.

Bauval is no stranger to criticism from his peers, and his Orion correlation theory (OCT)*1 has met with heated debates since it was put into the public domain in 1989. Like so many other innovative ideas, the OCT threatened the established consensus. This is especially now the case given the origins and significance of the Great Pyramid.

For the past five thousand years, and perhaps even much longer, this gigantic structure has stood on a small promontory at the eastern edge of the Sahara, a few kilometers from the Nile River and almost spot-on at the thirtieth parallel. It is a perfect geometrical assembly of two 2.6 million stone blocks, some as heavy as a modern locomotive. It has a total mass of six million tons, towering like a man-made mountain a staggering 146 meters above the ground. It was originally intentionally sealed, ostensibly made impenetrable to a nonadvanced intelligence. Only when iron tools were available was it finally broken in to, only to find its interior totally bare and bereft of any signs of human presence. Its strange and elaborate system of corridors, chambers, and shafts to this very day baffles everyone. Why was nothing found in it other than an empty and uninscribed coffer made of a single block of granite? Why not even one single official inscription in the pyramid or outside of it? Why this stark nakedness?*2 Despite the many theories proposed, the blatant truth is that no one—no scholar, no scientist, no dilettante—knows who conceived it, who designed it, and, more intriguingly, why? It is the mother of all ancient mysteries. And what is the explanation?
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Fig. PP.1. The Great Pyramid of Giza in Egypt

Late in 2014 the Swiss author Erich von Däniken invited Bauval and Wickramasinghe to speak at his eightieth birthday party in Stuttgart, Germany.

Bauval and Wickramasinghe had first met in late 1999, when they had participated in a conference at the Thor Heyerdahl Museum on Tenerife Island in Spain, but they had lost touch since then. The gathering at Stuttgart gave them the opportunity to rehash an old idea to do a book together on the possibility that an extraterrestrial contact had occurred in remote antiquity. It was then that Bauval told Wickramasinghe about the recent findings of his architect brother, Jean-Paul Bauval, and of intuitive mathematician Gary Osborn (appendices 1, 2, and 3) and how these dedicated researchers, among others, had convinced Bauval that the geometry of the Great Pyramid encoded a high knowledge of mathematics, geodesy, and physics that strongly implied a contact with an advanced civilization, perhaps even an extraterrestrial one.
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Fig. PP.2. A meeting in Germany with (from left) Robert Bauval,Chandra Wickramasinghe, Dominique Görlitz, and Erich von Däniken
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Fig. PP.3. Robert Bauval (left) and Jean-Paul Bauval (right) with Chandra Wickramasinghe, England, 2016

Wickramasinghe was refreshingly open to this possibility. He had himself long suspected that such a contact might have taken place in ancient times and had no problem discussing this issue openly in a coauthored book, as long as all speculation was based on science. It was then that the phrase “intelligent speculation based on cutting-edge science” was coined, which, both authors agreed, would be the hallmark of the book project. This book presents, in two distinct parts, two different approaches on the issue that converges toward the common conclusion that perhaps a highly advanced system of knowledge, and perhaps even life itself, was brought to Earth from an alien civilization. Wickramasinghe’s task was to present his findings and views on the origins of life in the cosmos and how we, as humans, evolved from it. Bauval’s job was to update readers on the “new science” entailing advances in physics, cosmology, neurology, computers, virtual reality, artificial intelligence, and also what visionary scientists predict for the future. Armed with this update, Bauval would then explore the geometrical design of the Great Pyramid and give conclusions as to what this monument might really be and who or what could be behind its conception and design. Let us be clear from the outset that both authors strongly suspect extraterrestrial contact or, at the very least, an influence.

Both authors are aware, of course, how high and precarious the stakes are in the undertaking of this intellectual adventure. Both have faced the wrath of the academic and scientific communities with their theories, and now a joint collaboration between them will surely stir the controversies even further. But it was not as if they had decided to throw all caution to the wind by tackling the vexed extraterrestrial, or “ET,” topic, but more that they now felt that it was high time to present with honesty and without peer intimidation the idea that the seed of life on Earth originated long ago in the cosmos, that it was carried to our planet by comets, that an ET contact might have taken place in the past, and that the various anomalistic features of the Great Pyramid should be tackled in the light of these latest discoveries in science. The authors decided to follow the argument wherever it may lead, regardless of how controversial or counterintuitive it might appear and, above all, regardless of the consensus of Egyptologists.

Alea jacta est. The proverbial die was cast.



PART I


ORIGINS OF LIFE IN THE COSMOS

BY CHANDRA WICKRAMASINGHE, PH.D.





Prologue

By Chandra Wickramasinghe

In part 1 of this book I will discuss the dilemmas and contradictions faced by conventional models in considering a vast body of evidence relating to life and its origins in the cosmos. Although a new scientific discipline has emerged by the name astrobiology (a name in fact coined by Fred Hoyle and me in 1980 but now forgotten), I shall show that a correct understanding of all the relevant facts that demand relinquishing a suite of antiquated ideas is something that the scientific community is loathe to do. It insists on following the straight and narrow path of orthodoxy. In part 2 Robert Bauval will indicate that ancient mysteries connected with archaeology require new scientific paradigms to be explored. One such case refers to the alignment of the Giza pyramids.

In modern times the involvement of the state or of large organizations in the conduct of science has become necessary to varying degrees. This is due mainly to the requirement of funds to set up laboratories, which are often expensive and beyond the reach of individual scientists. Moreover, the so-called big projects require large teams of scientists using expensive equipment, so organization and central control become imperative. Examples of ongoing big projects include the space exploration of planets by NASA, the Hadron Collider operated by CERN, Laser Interferometer Gravitational-Wave Observatory (LIGO), the observatory that recently detected gravitational waves, and several major genome sequencing projects in several countries—to name but a few.

In its earliest beginnings science arose as the solitary pursuit of individual philosophers whose ideas were often opposed to the status quo. The pre-Socratic philosopher Anaxoragas in the fifth century BC declared that the sun was a red-hot stone and the moon was made of earth, and for his heresy he was banished from Athens.

There are many aspects of the conduct of twenty-first-century science that are uncannily similar to the behavior of a totalitarian state. A totalitarian regime in politics sets out a rigid framework of rules to govern society and a system of law for punishing those who disobey. Transgressions being met with severe penalties implied that there was always a firm motive for citizens to conform. Communist regimes, such as existed in the Soviet Union in the twentieth century, fit well into this general pattern.

While in the spheres of politics and economics such state control may have a justification as a prerequisite for firm and effective government. A similar control extending to other areas of creativity including art, music, and science is less desirable and may act in a way that impedes progress. The justification of eugenics in Nazi Germany with its grotesque and inhumane consequences and the enforcement of obscurantist biological theories including Lamarckism in the Soviet Union, provide examples of such conduct. Biology under Marxism also vigorously defended the principle of spontaneous generation despite the fact that this principle was essentially disproved by the experimental work of Louis Pasteur in the 1860s.

Ideas of the Russian biologist Aleksandr Oparin, which led to the theory of the origin of life in a primordial soup, were undoubtedly inspired by the tenets of dialectical materialism. Oparin and the Soviet scientists drew their inspiration from the German philosopher Freidrich Engels, who had proposed that new qualities of “being” arose at each new stage of organic evolution. Engels noted that higher levels of existence resulted from lower levels, and this progression was deemed part of the natural order of things. The primordial soup paradigm of the origin of life derived from this philosophy still remains the reigning dogma in science although its political and philosophical antecedents are now largely forgotten. We shall discuss this paradigm in a later chapter.
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Fig.
P.1. Aristarchus of
Samos, first Western
philosopher to propose
the idea of panspermia

As we already mentioned, science in the earliest days arose from the initiative of a few, often rebellious, individuals who did not require support or sponsorship from the state. Aristarchus of Samos (310–230 BC) and Hipparcus of Niceae (190–120 BC), who estimated the sizes of the Earth, moon, sun, and the distances of stars by methods of parallax, did not need any expensive equipment. Their work could not therefore have been stopped or prevented by state intervention, if the state happened to be hostile to the outcome.

Modern science has taken on a totally different turn, where progress depends crucially on expensive equipment, large teams of workers, and the support, direct or indirect, of large organizations sponsored by the State. If ideas ran counter to those of an influential majority or a powerful establishment, progress will be severely hampered. This is true both in a capitalist system as well as under Communism, such as prevailed in the old Soviet Union. In either case the control of new ideas is what one would expect within a totalitarian political system. Dissent from a majority position in science is quickly and effectively quelled by starvation of funds or the chastisement of those attempting to promote contrary views.

If all this is true, how, one might ask, is scientific progress still taking place, seemingly at an astounding pace? To answer this question it is useful to divide science into several types. The type of empirical/ predictive science that informs us how matter—living or nonliving—behaves is the kind of science that we routinely learn at school and university. The mechanics of Newton, atomic and nuclear physics, the well-attested properties of matter and radiation do not offer themselves as subjects of political dispute of any kind. It is upon this kind of science that the entire structure of modern technology depends. It is this type of science that was involved in the recent launch of the Rosetta Mission to a comet and the amazingly successful landing of spacecraft Philae on a 1-kilometer-size target, which was 317 million miles away! Although biology at a molecular level (for example, DNA sequencing) is in the same category, the bigger organizational and inferential structures of biology (for example, theories of the origin and evolution of life) lend themselves to manipulation by political and scientific authorities. This is the reason why paradigm shifts in these areas are so difficult to accomplish and their execution fraught with such bitterness and strife, as we shall see in this section.



1

Definite Knowledge vs. Speculation

The stars that yon great firmament adorn

Have birth and death, and yet again are born

And in the skirt of Heaven, the womb of Earth

And they whom God will yet bring to the morn.

THE RUBAYYAT OF OMAR KHAYYAM

TRANSLATED BY EDWARD FITZGERALD
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Fig. 1.1. Earth from the moon
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Fig. 1.2. Sun, planets, and dwarf planets

We now compare aspects of the external world that constitute definite knowledge with others that still occupy the realm of speculation or hypothesis. In some instances a speculative idea eventually comes to be supported by an overwhelming weight of evidence that transports it across the boundary into the realm of fact.

In all past ages people have suffered from wrong ideas about the nature of the world often mistaking speculation for fact. The wrong ideas were often passionately defended until eventually with the arrival of new facts they came to be overturned and replaced. The idea of an Earth-centerd universe was the order of the day for the astronomer-poet Omar Khayyam in eleventh-century Persia. Geocentric cosmology so placing Earth at the center of things prevailed throughout Europe from the time of the Rubayyat well into the Elizabethan era. The slow process of demoting the Earth from the center of things began at the beginning of the sixteenth century. The Copernican revolution, beginning with publication by Copernicus of De revolutionibus orbium Celestium in 1543, progressing through the trial of Galileo Galilei, and culminating in the efforts of Tycho Brahe, Kepler, and Newton, finally removed the Earth from its privileged position of centrality in the solar system. This trend in which our place in the cosmos became diminished continued with advances in astronomy through the nineteenth, twentieth, and twenty-first centuries. Newer and more powerful telescopes and equipment combined with deployment of spacecraft continue to contribute to this process. We now know that our solar system is one of hundreds of billions of similar planetary systems in our Milky Way galaxy, which itself is one of countless billions of galaxies in the observable universe.
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Fig. 1.3. Our solar system’s placement in a galaxy similar to our Milky Way

The material of all earthly life, including ourselves, is derived from atoms that owe their existence to cosmic processes. The carbon, oxygen, nitrogen, phosphorus, and metals in our bodies were all synthesized in the deep interiors of stars and were scattered into our midst by massive stars that exploded at the end of their lives—supernovae.

Regarding current ideas about the grand structure of the universe, cosmology favors a unique origin of the entire universe that is supposed to have taken place 13.8 billion years ago—the big bang theory. This theory owes its origins to Edwin Hubble’s discovery in the 1940s of an expanding universe—distant galaxies moving away from one another. From this discovery the idea developed that the entire universe started as a “point” at some instant of time in the past. After the lapse of 10−36 seconds following this big bang event 13.8 billion years ago, the universe,
which was then still smaller than a single atom, is supposed to
have undergone an episode of inflation lasting for some 10−33 seconds.
Quantum fluctuations in this submicroscopic universe are next posited
to be amplified along with the expansion of the universe, so accounting
for everything we observe—subatomic particles, atoms, clusters of galaxies,
galaxies, stars, planets, and ourselves. And what was there before
the big bang event 13.8 billion years ago? Of course nothing, and this
is the question that is reckoned by some to be meaningless—because
nothing existed before: not even time! Even the very concept of time
may not have a meaning.
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Fig. 1.4. Deep Hubble field of distant galaxies highlighting one spiral galaxy

This is the so-called standard cosmological theory, elegantly crafted
in mathematical formulation and widely supported by a vast and powerful
scientific establishment. But for sure it is not cast in stone. It has
to be admitted that a sizeable chunk of relevant ideas still occupy the realm of speculation, and societal and cultural constraints play a crucial role in defense of this model. Other, less popular but equally elegant, formulations involve models of the universe that are oscillating, with expansion successively followed by contraction, and possessing an essentially infinite age. It is interesting to note that some of these models are strikingly reminiscent of Vedantic cosmologies and the philosophies of India that predated the Christian era by many centuries. Likewise it must be admitted that the standard big bang cosmology does indeed look very much like a modern rendering of the Judeo-Christian story of creation.1

The modern trend to support the currently fashionable big bang cosmology is likely to be as transient as were earlier arguments favoring a long sequence of other cosmologies. The medieval cosmology famously describing the world as a globe carried on the back of a white elephant standing on top of an infinite stack of turtles comes to mind. As mentioned at the outset, all earlier models of the world, including the pre-Copernican Earth-centered cosmology, were passionately defended, but they all turned out to be wrong. It seems likely that the currently favored big bang cosmology will require serious revision in the fullness of time. Modern astronomical data on galaxies forming some four hundred million years (a twinkling of an eye!) after the big bang are beginning to strain the credibility of standard cosmologies. Moreover, we cannot but remain slightly uneasy with the current status quo where the age of the entire universe is scarcely three times the age of the Earth. But let’s not tarry on such inconsequential details.

Let us next turn our attention to Earth, planets, and smaller things, knowledge about which is more certain. Recent studies have shown that the earliest evidence of microbial life on the Earth dates to a time some 4.1 billion years ago.2 Signatures of this early life are to be found as carbon isotope signatures in grains trapped within zircons that condensed when the Earth’s surface was still molten hot and when comet and meteorite impacts were still frequent. This episode of intense meteorite bombardment, representing the last stages in the accumulation of the Earth’s crust, was followed by a period of bombardment by cometary bolides from the outer solar system that would have lasted for a third of a billion years. It is such icy bodies that brought most of the water that went to form the Earth’s oceans. Evaporation of water from the oceans led to an atmosphere and a cloud cover beneath which microbial life that also came with the comets was able to thrive.

In addition to the eight planets in the solar system there are tens of thousands of minor planets, planetoids, or asteroids, and surrounding this entire system at a distance of a tenth of a light-year from the sun is a gigantic shell of comets—the so-called Oort cloud. Most of the asteroids orbit around the sun in a plane between the orbits of Mars and Jupiter in the solar system, but an important class of objects known as Trans-Neptunian, or Kuiper-Belt, objects have orbits that take them far beyond the orbit of Neptune. Over the past decade several comets and minor planets (e.g., Ceres and Pluto) have been examined at close range using instruments carried by spacecraft. We are finding that the distinction between comets and large-class minor planets—typified by Pluto and Ceres—is fast disappearing. Most of the comets that we see from time to time in the sky come from this cloud of comets when they get pushed by passing stars into highly elliptical orbits that bring them into the inner solar system. We shall have much more to say about comets later in this part of our book.

There is also in our vicinity a vast number of small fragments of rock and ice that orbits the sun. When these objects enter the Earth’s atmosphere they are heated to incandescence; and the visible streak in the sky is recognized as a meteor. If such a piece survives to reach the Earth’s surface it is recognized as a meteorite.

Most of the Earth’s early history as a planet from 2.4 billion years ago to 0.6 billion years ago was marked by an alternation of intense cold leading to almost total glaciation and greenhouse/hothouse conditions when tropical temperatures would have prevailed from pole to pole. The so-called Huronian glaciation, which is possibly the severest of ice ages on record, straddled the period from 2.4 to 2.3 billion years ago, and the last major glaciation event, the Cryogenian snowball Earth, persisted from 850 to 630 million years ago. In both these instances the Earth was plunged into the deepest cold.


LIFE ON EARTH

Bacteria and other unicellular life-forms are the only life that existed on the Earth for the first 2 billion years of its history. The record of such early life is found in accumulations of carbonate mineral including calcite and dolomite that are pointers to biology. From evidence of this kind, and more directly from the existence of stromatolites—layered sedimentary grains cemented by biofilm—it can be inferred that microorganisms existed throughout the first 3.5 billion years of the Earth’s history. Such single-celled life-forms were followed by a dramatic explosion of an extraordinarily wide range of multicelled life-forms between 530 and 520 million years ago—the so-called Cambrian explosion. The fact that this happened with extreme suddenness, leaving no trace of any intermediate forms or stages of development leading to multicellularity, presents a continuing enigma for Earth-bound evolutionary theories.

Recent studies on the DNA sequencing of many life-forms have shown that regulatory genes that determine cell function as well as morphology span a wide range of phyla, but why a particular set of genes conducive to cooperative behavior and multicellurality took 3.5 billion years to switch on remains a puzzle. The neo-Darwinian idea that a succession of small changes caused by mutations and consequent innovations derived in situ and followed by natural selection—survival of the fittest—explains such sudden jumps is not supported by the available data.

Some 40 million years after the Cambrian explosion of life, much of the newly evolved species fizzled out from the geological record and were replaced by an exceedingly rich assortment of brand-new flora during another sudden event known as the Great Ordovician biodiversification event. This moment in time can arguably be regarded as the starting point of all the radiations of modern flora and fauna on the Earth. Recent studies have thrown light on the likely extraterrestrial origin of the Ordovician event. In 2014 a group of Swedish scientists discovered a new class of meteorite that appears to have resulted from a gigantic collision in the asteroid belt precisely 470 million years ago, coinciding exactly with the timing of the Ordovician event. Similar events involving cometary and meteoritic interactions with the Earth may, in our view, be responsible for later episodes of biodiversification as well as for a series of mass extinction events that punctuate the long history of terrestrial life.




EMERGENCE OF HOMINIDS

Our own immediate line of descent, the hominids, are thought to have inhabited Eastern Africa five to seven million years ago. The first modern humans walked out of the jungles of Africa as hunter-gatherers 300,000 years ago, when the total population may have been less than 1 million. By about 15,000 years ago we have evidence from cave paintings showing animal shapes linked with constellations in the sky bearing testimony to a burgeoning interest in the cosmos. Artists in more recent times have further pursued our links with the cosmos, as for instance in Paul Gaugin’s famous nineteenth-century painting with the title Where do we come from? What are we? Where are we going? These questions epitomize an unending human quest to understand our ultimate origins, a quest that continues to the present day. In 2017 we have perhaps a little more than a glimmer of the correct answers; but their fullest significance could well continue to elude us for centuries or millennia to come.
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Fig. 1.5. Where do we come from? What are we? Where are we going?
Painting by Paul Gauguin (see also color plate 1)

The nature of our existence as sentient humans was mostly shrouded in magic, mystery, and religion until the intervention of Charles Darwin in 1859. The publication in that year of Darwin’s On the Origin of Species met with violent opposition, particularly from the church. In a debate that took place at the Oxford University Museum a few months after the Darwin book was published, Bishop Samuel Wilberforce is said to have famously asked Huxley, geologist and Darwin’s friend, whether he claimed his descent from a monkey on his grandfather’s or grandmother’s side! Whether this exchange really took place is largely irrelevant. But it cannot be denied that removing God from the story of creation caused great consternation. Many people felt at the time that they were robbed of the comforting sense of security they had enjoyed for so long in the illusory belief in an omniscient, all-powerful God.

Darwin’s theory of 1859 still remains the cornerstone of modern biology. The most recent studies on genome sequencing have established a genetic and biochemical unity of all life, with our own links traced back to simpler life-forms extending all the way down to the humblest bacterium.

At the most rudimentary chemical level, life in all its varied shapes and forms involves the interaction between two groups of biochemicals—nucleic acids and proteins. Each of these constitutes linked chains of simpler molecules, the arrangements of which carry information crucial for life. The nucleic acids (which are double stranded) are themselves constructed from a sugar (ribose) and a phosphate wrapped into a heliacal structure, with pairs of bases (adenine, guanine, thymine, and cytosine) straddling the double helix. The proteins contain about twenty-one separate amino acids linked in folded chains of several hundred molecules in length. The myriad possible arrangements of these twenty-seven or so basic chemical structures make for the enormously wide diversity of life.




IMPROBABILITY OF LIFE

The blueprint for all life from bacteria to plants and animals was discovered in the 1950s by Watson and Crick to reside in DNA—in particular in the precise arrangements of the nucleotides A, G, T, C that effectively code for proteins that in turn control cell function. In a series of books and articles published in collaboration with the late Sir Fred Hoyle, I have argued that the highly specific arrangements needed for the operation of living cells cannot be understood as arising from random processes.3 For the simplest bacterium (Mycoplasma genitalium) the probability that its few hundred genes will be discovered by random shuffling of their amino-acid components gives a figure of 1 in 101000 or smaller. Hoyle and I have compared such horrendous improbabilities to the odds against a “tornado blowing through a junk yard leading to self-assembly of a BOEING 707 airplane.”
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Fig. 1.6. Chandra Wickramasinghe and Fred Hoyle at the 
blackboard in 1979

But how, when, and where did the first bacterial cell originate? With the successful completion of the Copernican revolution at the end of the sixteenth century the importance of the Earth as regards its physical placement in the cosmos diminished. However, the Earth’s supremacy in regard to life and our own existence lingered well in to the twentieth century. The idea of life originating on Earth in a primordial soup was first proposed by Haldane and Oparin in the early part of the twentieth century, and this point of view gained support throughout the latter part of the century.

The idea of an Earth-based primordial soup is now beginning to wear exceedingly thin with the arrival of new evidece from many directions. We have already mentioned that the oldest evidence of life on Earth dates back to 4.1 billion years ago, which is perhaps the first moment in Earth’s history when life could have survived.4 The window of opportunity for a primordial soup, therefore, appears to be pretty well squeezed out of the geological record. The emerging paradigm is of comets and meteorites that predated Earth introducing life in a full-fledged genetic form from 4.1 billion years ago. We shall argue in a later chapter that the blueprint for all life embracing every future contingency and possibility may have predated the solar system by billions of years and may even be in some way an intrinsic property of the universe. This implies an element of teleology—meaning that the shape of life and things to come are in some way already predetermined. Some readers may find this point of view culturally or philosophically unacceptable. But the universe is the way it is and cannot be constrained by social or cultural prejudice.

Once the first life took root on Earth its later development involving the incorporation of new cosmically derived genes was dictated largely by the ever-changing conditions at the Earth’s surface.5 New bacterial and viral genes as well as minor mutations of existing genes manifested themselves in emerging phenotypes subject to their fitness for survival in the context of ever-changing habitats.

While evidence for life originating on Earth is fast vanishing, there still remains a mystery as to where the first self-replicable and evolvable living cell arose. Extending the canvas of life’s origin to embrace ever-larger cosmic dimensions is of course a help, but the ultimate mystery of overcoming a superastronomical improbability hurdle does not entirely vanish.

We can argue that such essentially impossible odds provide the most compelling evidence of a form of intelligence at work—a cosmic intelligence or even an intelligent universe. Crick and Orguel, in their article “Directed Panspermia,”6 skirted around a similar idea based on the high degree of specificity in the arrangement of nucleotides in DNA. The possibility that the Earth was deliberately seeded with life designed by a superintelligent civilization thus remains a logical possibility. But that still begs the question of how and where the superintelligent civilization emerged. Perhaps we are witnessing a convergence of some abstract concept of God.

At the present time the transfer of genes (DNA) between diverse life-forms is being discussed, and some such transfers are routinely carried out for practical purposes—for example, developing pest-resistant or better yielding genetically modified crops.7 A thousand years from now it is entirely conceivable that our descendants will have developed biotechnology to the stage of actually being able to engineer the construction of new life-forms and distributing their genetic seeds throughout the galaxy. Then there is the even more radical possibility that a superhuman civilization became sufficiently advanced technologically to travel between neighboring stars and perhaps directly influenced the course of evolution on alien planets. As far out an idea as this might seem, the prospect has come closer to reality in recent years following the discovery of exoplanets (alien planets like Earth) in our own neighborhood. On the basis of a small sample of our galaxy that has thus far been searched, the current estimate for the total number of habitable exoplanets in the galaxy exceeds 140 billion, with an average separation between neighbors being only some five light-years. The discovery of an Earth-like planet orbiting our nearest neighboring star Proxima Centauri 4.1 light-years away is of particular interest in this context. The prospects for alien life and alien intelligence have soared.





2


Unraveling of a Controversy

We mentioned earlier that the oldest evidence of microbial life on Earth now goes back to 4.1 billion years. At this time the surface of the Earth would have been relentlessly pounded by comet and meteorite impacts leading to surface temperatures that would have been too high for any incoming life to take root. What is found as evidence of life at this time is most likely microbes falling from space that become instantly carbonized on reaching a molten lava field on the Earth. The rocks containing this evidence are found in an outcrop in western Australia and another outcrop in Quebec, Canada.

A somewhat mysterious fact we touched on earlier is that once life is indeed established on Earth in the form of single-celled microbes, it remains in this form for the next 3.5 billion years. Suddenly, 540 million years ago, multicellular life turns up. No one really understands why it took so long to appear, but it remains a fact that every life-form existing today—plant, animal, insect—can trace a direct link genetically to the panorama of life that came to be suddenly established 540 million years ago. It may not be a coincidence that the solar system at this time was brushing against a giant molecular cloud as it was pursuing its 240-million-year-long orbit around the center of our Milky Way galaxy.

From this time forward living forms began to evolve, not continuously but in fits and starts, until at the end of a long line of descent a life-form emerged that that can look back on the processes that created it. This is the stage we have reached today—Homo sapiens sapiens endowed with a brain and intellect capable of unraveling the mysteries of the universe, so say.


A PERSONAL BACKGROUND

My own interest in astronomy and thinking about our place in the universe started at a very early age.1 I think I was fortunate to grow up as I did outside Colombo, Sri Lanka, at a time when there was almost no light pollution to speak of. Night after night the magnificent spectacle of the Milky Way arching across the sky greeted me. By the age of thirteen I vividly remember many evenings of animated discussion about the universe I had with my father, who was himself a gifted mathematician. How did the universe come into existence? How many stars and planets are there? Are there other beings on other planets? Is there life like ours outside the Earth? All these questions had a resonance with my Buddhist upbringing, and I noticed quite early that answers from science and Buddhism often converged.

As a child I was passionate to find answers to these questions, but I soon realized that to make progress one had to acquire a strong background in physics and mathematics. After my schooling I went on to study mathematics at the University of Ceylon and after three years obtained a First Class Honors degree in mathematics. I next found myself, in September 1960, proceeding to Cambridge on a British Commonwealth Scholarship. My plan was to work for a Ph.D. in astrophysics under the direction of Fred Hoyle—the iconic astronomer and astrophysicist of the twentieth century. My first research project was on a somewhat mundane astrophysical problem. It was to understand how the sun’s magnetic field reversed every eleven years. This could not have been more distant from my ultimate goal and dream of understanding how life started on Earth and in the universe. That goal came to be approached more cautiously and in slow stages occupying the next fifty years.




INTERSTELLAR DUST THEORIES

The first tentative steps in this direction were taken in the summer of 1961.2 Fred Hoyle invited me to join him on a walking trip in the Lake District, and it was on this occasion, in the lounge of the hotel where we stayed, that the beginnings of my intellectual journey properly began. I told Fred quite directly that I would like to work on problems that related to the origin of life in the universe. Fred Hoyle could not immediately see how such a goal could be achieved in practical terms, but he led me in a direction that showed some sign of a connection. It was fortuitous that he himself had skirted around this subject in the 1950s and had an intuition that the galaxy must be chockablock with organic molecules.

On dark, clear, moonless nights the whitish band of light arching across the sky is the Milky Way, comprised of billions of individual stars more or less similar to the sun. The Milky Way is splattered with dark clouds and striations, which are actually gigantic clouds of microscopic dust particles that are so dense as to blot out the light of background stars. What is this dust made of, and where does it originate? In 1960 the fashionable answer was that they were comprised of microscopic ice grains, very similar to the ice particles that exist in the cumulous clouds of the Earth’s atmosphere.
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Fig. 2.1. Fred Hoyle in the Lake District, 1961
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Fig. 2.2. Eagle’s nest nebula showing dense clouds of dust in 
the galaxy (see also color plate 2)

After less than a year of study in Cambridge, I was able to debunk this hallowed ice grain theory, proposing instead that the particles were made mostly of the element carbon. This radical new theory was published in 1962 and immediately led to a ferocious debate among astronomers who wished to maintain the status quo and not let go of the old ice grain idea that had become the holy grail of astronomy for twenty years. After a decade and a half of bitter struggle I won my first scientific battle: the carbon dust theory replaced the ice grain theory, and that was that, or so it seemed to me at the time.3 But in science it is never that easy. One thing often leads to another, and sometimes new and unexpected connections emerge.




LIFE MOLECULES IN SPACE

In 1974 the carbon dust theory took a new turn. I published a compelling argument in the journal Nature that the carbon in interstellar dust was not in the form of inorganic soot or graphite but existed as complex organic polymers.4 Although Fred Hoyle did not himself coauthor the first paper on organic polymers, he fully endorsed the idea and felt impelled to take the matter even further. After many exchanges of letters and phone calls Fred Hoyle became convinced that the interstellar dust to which he introduced me in 1961 provided the chemical fabric from which life must have originated and that the Earth-bound primordial soup idea had to be challenged.

In 1977, I came to the conclusion that the chemical composition of interstellar dust (judged by certain features in astronomical spectra) was unequivocally organic, and the best types of organics that matched all the data were similar to biochemicals—that is to say, molecules or chemical substances associated with life.5 However, there were several problems to be resolved. Just as when we see a streetlamp through a fog its light is dimmed and reddened due to scattering by microscopic droplets on the way, a star shining through clouds of cosmic dust is also made to look dimmer and redder. Over the visible wavelength range from 7,000 to 3,000Å, the extinction or dimming of starlight was observed by astronomers to show an invariable pattern, and this behavior was exactly the same in whatever direction one looked. Such a constancy and invariance of behavior was difficult to reconcile with the dust grain models that were being discussed within the framework of orthodox astronomy involving mixtures of inorganic dust particles.




BACTERIAL DUST IN SPACE

Unraveling the composition of interstellar dust had led us in slow stages through a sequence of options: carbon (graphite) particles, organic polymers, and then to complex biopolymers such as cellulose. These organic polymeric particles that had to be present everywhere in the galaxy possessed an average size of a typical bacterium and scattering properties for starlight that exactly matched a freeze-dried hollow bacterium. Good fits to all the available astronomical data became possible on this single assumption—bacteria-like particles in space. Could this be a coincidence? A fluke? Could all this be somehow explained without invoking biology? Of course these questions continued to plague us for many months but had to be explored.




DAWN OF LIFE AS A COSMIC PHENOMENON

After weeks of fumbling through a long sequence of ideas, all of which were proving to be woefully inadequate, we alighted on the most promising, if not utterly outrageous, question. In the gigantic clouds of interstellar dust could we be witnessing nothing other than the dissemination of biology? Could interstellar space be chockablock, not simply with the chemical building blocks of life but with the end products of the living process as well? Living cells and their degradation products! And this would then be required to happen on an unimaginably vast scale. At the end of a long run of frenzied telephone calls between my home in Cardiff and Cockley Moor in the Lake District where Fred Hoyle then lived, we decided that was it! Interstellar grains must surely be bacteria—albeit freeze-dried—but not all dead!6




SERENDIPITY

Here next was an example of the intervention of serendipity in helping our case. My brother D. T. Wickramasinghe (Dayal), professor of mathematics at the Australian National University in Canberra, was also an astronomer and frequently used the 3.9-meter Anglo-Australian Telescope, which happened to be equipped with just the right instruments to look for a spectroscopic signature of interstellar bacteria we could predict on the basis of our bacterial model.

Shortly after our calculations on the scattering properties of bacterial dust was published in 1979, Dayal visited Cardiff to spend some time with our family. Dayal’s visit happened to coincide with a time when Fred Hoyle was also in Cardiff. We naturally got talking about matters relating to interstellar bacteria. Dayal asked, “What do you think can be done at the telescope to prove or disprove your theory?” to which we promptly replied that he could use the infrared spectrometers on the AAT to look at infrared sources near the wavelength of 3.4 micrometers in greater detail than before. A very long path length through the galaxy was needed to have any hope of detecting such an effect unambiguously. The longest feasible path length through interstellar dust that existed within our own galaxy was defined by the distance from the Earth to the center of the galaxy. There were several sources of infrared radiation located near the galactic center that could serve as searchlights for interstellar bacteria. Dayal was doubtful that he would be allocated observing time if he applied for such time specifically to do this project. The general consensus then was that searching for life in space was not regarded as respectable science! Dayal overcame this difficulty however. Although honesty is the best policy it often pays handsomely to be economical with the truth in a world of dubious morality. The deceit involved applying for telescope time to do a quite different project and then illicitly using part of the time to look for the signature of organic matter.7

The observations that were to mark a crucial turning point in our story were carried out in this way by Dayal and D. A. Allen at the AAT in May 1981 after an experimental prediction of what we might expect from bacterial dust had been made. Dayal sent us his raw data by fax to compare with our laboratory spectra, and after an hour or so of straightforward calculations we were able to overlay the astronomical spectrum over the detailed predictions of the bacterial model to find a staggering fit. This was the best possible confirmation of our model that we could hope for, particularly because the experimental data was obtained before the astronomical observations became available. A precise agreement between a set of data points and a predicted curve is normally regarded as a consistency check and validation of the model. The closeness of this fit would normally have been hailed as a triumph of the model. But in our case, because the model of bacterial grains runs counter to a major paradigm in science, the situation was otherwise. All hell broke loose!




REPLICATION OF BACTERIA IN A COSMIC CONTEXT

We all know that given the right conditions, which include liquid water and nutrients, bacteria can grow exponentially. A typical doubling time for bacteria would be two to three hours. Continuing to supply nutrients, a single initial bacterium would generate some 240 offspring in four days, yielding a culture with the size of a cube of sugar. Continuing for an additional four days and the culture, now containing 280 bacteria, would have the size of a village pond. Another four days and the resulting 2120 bacteria would have the scale of the Pacific Ocean. Yet another four days and the 2160 bacteria would be comparable in mass to a molecular cloud like the Orion Nebula. And four days more still for a total time since the beginning of twenty days, and the bacterial mass would be that of a million galaxies. No nonbiological process remotely matches this replication power of a biological cell. Once the immense quantity of organic material in the interstellar material is appreciated, a biological origin for it becomes an absolutely necessary conclusion. This was the position we had arrived at in 1980, and it continues to constitute one of the most compelling arguments in favor of cosmic biology.

But where are astronomical locations where conditions for replication of bacteria can be found? Certainly not in the cold depths of space, where microbes could merely remain in a freeze-dried, dormant state. Planets like the Earth provide too small a total mass of carbonaceous material in the right physical state to make any impact. It is therefore to comets we turned, arguing that comets are the main sources of biological particles in interstellar clouds. An individual comet is a rather small and insubstantial object. But our solar system possesses more than a hundred billion comets that in total mass equal the combined masses of the outer planets Uranus and Neptune, about 1029 grams. If all the dwarf stars (sunlike stars) in our galaxy are similarly endowed with comets, then the total mass of all the comets in our galaxy, with its 1011 dwarf stars, turns out to be some 1040 grams, which is just the amount of all the interstellar organic particles that are found to be present in the dust clouds within the galaxy.

How would microorganisms be generated within comets, and then how could they get out of comets? We know as a matter of fact that comets do eject organic particles, typically at a rate of a million or more tons a day when they visit the inner regions of the solar system. Hoyle and I argued that comets, when they are formed, incorporate interstellar bacterial particles from which only the minutest fraction (10−22) needs to retain viability for a cosmic regeneration process to operate.8 For at least a million years, at the time of their origin, comets would have possessed liquid cores due to the release of energy from radioactive materials which were incorporated within them. Within a very brief period sequential doublings of viable microorganisms would lead to an entire cometary core being converted into biomaterial. When the comets refreeze this amplified microbial material is also frozen in, only to be released when they become periodically warmed in the inner solar system. Some of this bacterial matter may reach planets, which they can seed with life; some of it is expelled back into interstellar space.




DISEASES FROM SPACE?

The next development in our story also came as a surprise and led to further clashes with orthodox science.9 June of 1977 was a particularly inclement month in Wales, and I had succumbed to one of the worst bouts of flu that I could remember. Fred Hoyle and I were in a phase of brisk telephone and fax communication at the time trying to fit a swathe of new astronomical data to our biological dust models.

All this was to change dramatically when, delirious with high fever, I telephoned Fred Hoyle in Cockley Moor in June 1977. I was prompted to pose the question, “Could this flu bug I am suffering from have possibly come from space? Could the old myth that influenza is connected with rain and drizzle be right after all? Could viruses and bacteria be carried in comet dust and actually be entering Earth to infect us at the present time? I recalled that the connection between diseases like the common cold and influenza and inclement weather was well entrenched in Sri Lankan folklore. My mother always told us, ‘Don’t go out in the rain, you’ll catch the cold.’”

My question to Fred brought down a pall of silence on the phone line. Fred Hoyle had listened to all that was said and replied, “I shall think about it and phone you back.” He did in fact telephone back only to agree that this could well be so! Fred was reminded of conversations he had many years back with Australian physicist E. G. (Taffy) Bowen, who had pointed out that an amazing connection existed between freezing nuclei in rain clouds and meteor showers.10 So the evidence we needed may have already been in place two decades earlier.

As a natural consequence of this line of thinking I guessed that patterns of viral diseases over the centuries may reflect the changing environment of cometary meteor showers—the Earth crossing the orbits of debris from different life-bearing comets. Could the common cold and influenza, which are so common today, have been absent in the portfolio of diseases in past times? I remember asking Fred another question that took him aback. Did he know of any Shakespearean character with a common cold? Surely Shakespeare, who dealt with almost every human condition, may have thought fit to have a character sniffling with a heavy cold? After combing through Shakespeare’s plays the answer was that there were none.

This prompted us to study a variety of books on medical history, including the writings of Hippocrates and Galen and the classic Indian medical treatise Charaka Samhita, all of which confirmed that there was certainly clear evidence of a changing pattern of infectious diseases over time. The twentieth-century belief that all pathogens must necessarily have a purely terrestrial origin had no basis in fact. We had argued earlier that comets carried the first life to the Earth 4.1 billion years ago, and this process of bringing new viruses and bacteria could not be assumed to have stopped at some distant time in the past. Comets are with us still and so must continue to have an effect.

Our ancestors of bygone ages were unanimous in believing that comets were the cause of disease and pestilence. All ancient civilizations, including the Indians and Chinese, subscribed to this point of view. We tend nowadays to dismiss these ancient ideas as primitive superstition born out of ignorance. But was this really so? They were perhaps more civilized in many ways than the societies that strut the stage today. They were certainly not bound by adherence to dogma. Nor were they constrained by the authority of institutions that decided what was respectable and proper to believe and what was not. They observed and reported what they saw and experienced.
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Fig. 2.3. Diseases raining down from space—The Triumph of 
Death; painting by Pieter Bruegel, circa 1562




RED FLU PANDEMIC AND ANTECEDENTS

The incident of June 1977 was followed by another serendipitous event. A variety of flu (H1N1) that had not been in circulation for many decades was causing an epidemic that apparently started in Russia (Red Flu Pandemic). This was a godsend for testing the hypothesis of flu from space. Schoolchildren younger than twenty-one years of age would not have encountered this virus and would in principle all be equally susceptible. It was Fred’s idea to use such children as “detectors” of the virus; so we set about the mammoth task to conduct a survey of schools in Wales and England.

The outcome of the survey amply confirmed our suspicions. The way in which cases of influenza were distributed among the boardinghouses at Howell’s School Cardiff and Eton College could not be explained on the basis of person-to-person spread. The indications were clear: that a component at least of the causative agent fell from the skies and was distributed at ground level in accord with the vagaries of swirling air currents.

The success of our studies of the epidemiology of the 1977/1978 influenza pandemic followed by investigations of the history of past epidemics amply confirmed our conviction that viral and bacterial agents of external origin are involved. One particular case was the influenza pandemic of 1918/1919 that claimed more than thirty million deaths worldwide. In 1974, Louis Weinstein, reviewing data from the archives, reported on several aspects of the pandemic that did not fit a simple person-to-person spread. For example, the first outbreaks of the lethal second wave of this pandemic were reported on the same day in Boston and Bombay. This was of course several decades before air travel and so was a clear indication that the virus or a component of it was an incident from space.




VIRUSES IN OUR GENES

In 2001 the genetic code for the entire human genome was first deciphered. One immediate surprise was that there were far fewer genes actually coding for proteins than we had thought—perhaps under 25,000. It is remarkable that sequences of nucleotides in our DNA, which lie outside the genes responsible for coding proteins, appear to be involved in our evolution. A surprisingly large fraction of our DNA, perhaps as high as 10 percent, is in the form of sequences that are ultimately derived from viruses. And a subset of this is in the form of what we now recognize to be related to “retroviruses,” of a type of which the AIDS virus is just one example.11

Some years ago Hoyle and I were ridiculed for suggesting in Lancet that the SARS and AIDS viruses may have originated in space. From what is now emerging it can be seen that this is most likely to be true. Our 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 immune-breeding group to carry through with a relic form of this virus tucked away in its genome.

Viral sequences so added as a result of pandemics, in our view, 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.

Viruses occupy a gray area in biology between living and nonliving states. Its essential components involve a protein coat or capsid enveloping a genome comprised of either DNA or RNA that codes for function. A virus can replicate only within the cell of a host it infects, and such infections are known to cause a large number of diseases in plants and animals. Examples of human diseases caused by viruses include the common cold, influenza, SARS, smallpox, polio, and AIDS. On our model of cosmic life the genes of eukaryotic cells, as well as their dependent viruses, must coexist and be carried in comets.

While the unlikely combination of epidemiology and astrochemistry continued to give us confidence in the concept of life being a cosmic phenomenon, our critics were vocal with an alleged one-line disproof of the theory of diseases from space. It was asked, “How could a virus that evolved outside the Earth possess the capacity to attack terrestrially evolved plants and animals?” The correct answer of course is that this is possible only if life itself originated and evolved on a vast cosmic scale—a scale enormously exceeding the scale of our minuscule Earth. We shall elaborate on this statement later, but for now let it suffice to say that this is the point of view that is today overwhelmingly supported by hard facts and evidence. To ignore this would be to our peril.




ZIKA VIRUS

It is generally agreed that a virus or bacterium that has been resident on Earth for some time could acquire new characteristics, not only from random mutations but also by incorporating new genetic information from incoming viruses (virions). The Zika virus, which is much in the news, appears to have recently undergone precisely such a change.12 Before the year 2000 the Zika virus was in circulation, but it did not cause microencephaly—the smaller skull size and brains—in newborn babies, and this does indeed suggest a major change in the virus. The altered Zika virus that is now spreading in many countries via a mosquito vector has been found to affect fetuses in pregnant women, causing babies to be born with reduced brain and skull size. It has also been shown that a transfer of the virus to gametes (sex cells) can take place in an infected male. The isolation of the virus in semen is an indication of the soma-to-germline feedback process already occurring in this instance. This might lead to a situation similar to the sexual transmission mode of HIV when it exploded worldwide in 1981.

The Zika epidemic, if it proceeds unchecked, will eventually lead to the emergence of a new human phenotype with reduced brain size and diminished cognitive capacity. It is to be hoped, however, that modern medical science, including the development of an effective vaccine, will intervene in time to prevent such a tragic outcome.

It is interesting to note in this connection that the human brain has seen dramatic changes of volume in the past. Between 2 million and 500,000 years ago, skull volumes in hominid skeletons appear to have doubled, possibly in several discrete steps. Over the same period it seems likely that our cognitive abilities including the development of speech with the acquisition of the FOXP2 genes had grown. Many investigators have shown that viral footprints can be identified in human brain tissue to mark important steps that led up to its present condition. The possibility that Zika virus–induced microencephalitis might represent a retrogression of this trend is an alarming prospect that medical science will have to avert before it is too late.

In the 1980s Fred Hoyle and I suggested that it would be prudent to maintain a microbiological surveillance of the stratosphere in a search for incoming pathogens (such as the Zika virus and new strains of flu) so that vaccines may be developed, if necessary, to avert the danger of a future devastating pandemic. It might be predicted that, in general, weeks to months would elapse between the arrival of viral particles at the top of the stratosphere and their descent to ground level. This would give enough time for action in the event that a potentially lethal pathogen is discovered. The time may well be ripe for instituting such protection protocols before a devastating pandemic provides macabre proof of the theory of cometary panspermia.




COMET HALLEY TO THE RESCUE

Historically, another crucial development in the theory of cosmic life was connected with the return to perihelion of Halley’s Comet in 1986. This was the first time that a comet was being studied by scientists since the beginning of the space age. From as early as 1982 a program of international cooperation to investigate this comet came into full swing, the aim being to coordinate ground-based observations, satellite-based studies, and space-probe analysis on a worldwide basis. No fewer than five spacecrafts dedicated to the study of Comet Halley were launched during 1985, the rendezvous dates being all clustered around early March 1986, about one month after the comet’s closest approach to the sun.

In the immediate run-up to these events Fred Hoyle and I had met to discuss what observations might be likely according to our present point of view. What predictions might we possibly make? Our deliberations led us to conclude that organic/biologic comets of the kind we envisage would have exceedingly black surfaces. This is due to the development of a highly porous crust of polymerized organic particles that can permit vigorous outgassing only when the crust comes to be ruptured. We put all our arguments in the form of a scientific paper, which came to be published much later in Earth, Moon and Planets.13 This was only twelve days before the encounter, and our priority would have gone unrecorded had it not been for the fortunate circumstance that the London Times picked up on it and reported its contents.14
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Fig. 2.4. First image of a
comet’s nucleus—Comet
Halley from the Giotto
spacecraft in 1986

On the night of March 13, 1986, we watched our television screens with nervous anticipation as Giotto’s cameras began to approach within 500km of the comet’s nucleus. The fears that the spacecraft might be badly damaged and even destroyed by impacts with cometary dust were proved to be wrong, and the equipment functioned well throughout the encounter. The cameras were expecting to photograph a bright snowfield scene on the nucleus consistent with the then fashionable Whipple dirty snowball model of comets. In the event the television pictures transmitted worldwide on March 13 proved to be a disappointment. The cameras had their apertures shut down to a minimum and trained to find the brightest spot in the field. As a consequence, very little of any interest was immediately captured on camera—the scene was far too dark. The much publicized Giotto images of the nucleus of Comet Halley were obtained only after a great deal of image processing. The stark conclusion to be drawn from the Giotto imaging was the revelation of a cometary nucleus that was amazingly black. It was described at the time as being “blacker than the blackest coal . . . the lowest albedo of any surface in the solar system. . . .” Naturally we jumped for joy! As far as we were aware at the time we were the only scientists who made a prediction of this kind, a prediction that was a natural consequence of our organic/biologic model of comets. Fred and I regarded this development as yet another decisive triumph of our point of view. More triumphs were soon to follow.
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A few days after the Giotto rendezvous, infrared observations of the comet were made by Dayal Wickramasinghe and David Allen using the 40-meter Anglo-Australian Telescope.15 March 31, 1986, they discovered a strong emission from heated organic dust over the 2 to 4 micrometer waveband. As noted earlier basic structures of organic molecules involving CH linkages absorb and emit radiation over the 3.3 to 3.5 micrometer infrared waveband, and for any assembly of complex organic molecules as in a bacterium, this absorption is broad and takes on a highly distinctive profile. The Comet Halley observations by Dayal Wickramasinghe and David Allen were found to be identical to the expected behavior of desiccated bacteria heated to 320 K. Another triumph for our model! Later analysis of data obtained from mass spectrometers aboard Giotto also showed a composition of the breakup fragments of dust as they struck the detector to be similar to bacterial degradation products.

The Halley observations, in our view, clearly disproved the fashionable Whipple’s “dirty snowball” theory of comets. The theory dies hard, however, with variants of it still in vogue with the claim that Whipple was still mostly right, except that there was more dirt (organic dirt) than snow! It could not be denied that water existed in comets in the form of ice, but great quantities of organic particles indistinguishable from bacteria are embedded within the ice. This conclusion was unavoidable unless one chose to ignore the new facts.16




CLUES FROM METEORITES

Because meteorites continue to play a key role in the story of life in the cosmos, I must briefly refer to our contact with Hans D. Pflug, a geologist from the University of Giese. Pflug contacted me in 1980 offering information that he claimed to be compelling evidence for bacterial microfossils in carbonaceous meteorites. The historical background to this work is worth recalling before describing Pflug’s new finds.

As the name implies, the carbonaceous meteorites contain carbon in concentrations upward of 2 percent by mass. In a fraction of such meteorites the carbon is known to be present in the form of large organic molecules. It is generally believed that at least one class of carbonaceous meteorite is of cometary origin. If one thinks of a comet containing an abundance of frozen microorganisms, repeated perihelion passages close to the sun could lead to the selective boiling off of volatiles, admitting the possibility of sedimentary accumulations of bacteria within a fast-shrinking cometary body. We can thus regard carbonaceous chondrites (a type of meteorite) as being relic comets after their volatiles have been stripped.
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Fig. 2.5. Hans D. Pflug,
paeleontologist from
Giesen University

Microfossils of bacteria in meteorites have been claimed as early as the 1930s, but the very earliest claims were quickly dismissed as being contaminants. The story did not end there, however, and the whole argument was revived in the early 1960s. The actors in the new drama included Harold Urey, who was one of the greatest geologists of the century. Urey, together with G. Claus, B. Nagy, and D. L. Europe, examined the Orguel carbonaceous meteorite, which fell in France in 1864, microscopically as well as spectroscopically.17
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