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PRAISE FOR HOLLOW EARTH


“A surprising history of imaginary voyages to the planet’s core . . . entertaining . . . Standish’s research is impressive.”

—New York Times Book Review


 



“Standish . . . has an engaging affection for his cast of fantasists and misguided visionaries.”

—The New Yorker


 



“Gives us fascinating and often bizarre tales . . . Hollow Earth is full of lively illustrations and curious lore. Standish is a good explorer of the dusty corners of history, science and popular myth. His prose is clear and often humorous . . . He’s a good guide to the imaginary hollows.”

—Los Angeles Times Book Review


 



“Standish . . . treat[s] us to a chronicle of fantasies in life and literature about subterranean worlds . . . Spelunkers of the imagination may enjoy this guide to a place not found on any map.”

—Wall Street Journal


 



“Lively and intriguing.”

—Boston Sunday Globe


 



“Standish proves a shimmering, informed guide . . . displaying a genuine care and admiration for those whose creations were scientifically, socially, or literarily worthy, or at least deeply, appealingly eccentric . . . smart and closely read.”

—Chicago Tribune


 



“[Hollow Earth] basks in the lurid glow of a theory whose hypnotic appeal will long outlive its rational plausibility.”

—Village Voice


 



“Fans of Jules Verne, pulp-fiction adventure stories, and schlocky 1950s movies will get a thoughtful laugh out of Hollow Earth . . . A thoroughly enjoyable and fascinating read.”

—Popular Science


 



“The hole story is . . . semi-tortuous and often quite amusing. A journey, so to speak, to the center of mirth.”

—San Diego Union-Tribune


 



“The single strangest and most fascinating book published so far this year . . . a marvel.”

—Palm Beach Post


 



“Standish seems to have a genuine affection for his assorted crackpots and dreamers, and he provides an amusing tour of their various underground utopias . . . a fun romp.”

—Publishers Weekly”


 



“[A] lively and intriguing illustrated cultural history . . . Highly recommended for both science and literature collections.”

—Library Journal


 



“A monumental work of screwball scholarship . . . A highly entertaining romp through the history of a theory.”

—Seed


 



“[An] entertaining cultural history of a delusion.”

—Times Literary Supplement (London)






For Lisa, Maude, and Wilson






Be a Columbus to whole new continents and worlds within you, opening new channels, not of trade, but of thought. . . . What was the meaning of that South-Sea Exploring Expedition, with all its parade and expense, but an indirect recognition of the fact that there are continents and seas in the moral world to which every man is an isthmus or an inlet, yet unexplored by him, but that it is easier to sail many thousand miles through cold and storm and cannibals, in a government ship, with five hundred men and boys to assist one, than it is to explore the private sea, the Atlantic and Pacific Ocean of one’s being alone.... It is not worth the while to go round the world to count the cats in Zanzibar. Yet do this till you can do better, and you may perhaps find some “Symmes’ Hole” by which to get at the inside at last.


 



 


—Henry David Thoreau, Walden
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INTRODUCTION

Here’s one:

What do Sir Edmond Halley, Cotton Mather, Edgar Allan Poe, Jules Verne, L. Frank Baum, Edgar Rice Burroughs, Adolph Hitler, Admiral Byrd, flying saucers, Superman, Mount Shasta, and Pat Boone all have in common?

If you answered the hollow earth, you’re way ahead of where I was before I started looking into this.

Like most kids of my time, I first encountered the idea that the earth might be hollow in Verne’s A Journey to the Center of the Earth—even though he seemed to take forever to get down there. Because my tastes were resolutely low-rent, tending toward rock ’n’ roll and science fiction, as a teenager I also read several of Edgar Rice Burroughs’s Pellucidar novels of wild adventures in a prehistoric world beneath the earth’s crust, starting in the middle with Tarzan at the Earth’s Core. As an undergraduate at Miami University in southern Ohio, I lived for awhile in a dorm named for John Cleves Symmes, an early prominent settler in the area, and learned that he had a namesake nephew, a veteran of the War of 1812, who devoted the last years of his life to proselytizing for an expedition to the North Pole, where he expected to find a vast opening leading into the earth’s interior, which, he believed, was hollow, and contained an unspoiled paradise just waiting, well, to be spoiled. And then in a grad school Poe seminar, I found out that he’d liked Symmes’ peculiar idea enough to use it as an ending for one of his short stories, “Ms. Found in a Bottle,” and as a motif in his only published novel, The Narrative of Arthur Gordon Pym.


Years pass. I’d stuck all this vital information into a corner of the attic I call my brain and pretty much forgotten about it, just as I’d figured the rest of the world had—since everyone knows that it’s not hollow, right? Wrong. While surfing around on the Internet a couple of years ago, I came across a website for a newsletter called The Hollow Earth Insider—along with much else. It turns out that the idea  is still alive and well, at least among a cadre of fringe devotees. Not a few claim they make regular astral-travel visits inside, where they find a New Age civilization of peaceful vegetarians. Type the phrase “Hollow Earth” into your favorite search engine, and prepare to be amazed at the amount of material that turns up. Google produced 2,100,000 hits the last time I looked.

The hollow earth has had a long history. Right down to the present, the idea has been used again and again, changing and evolving in ways that suit the needs and concerns of each succeeding time.

Virtually every ancient culture worldwide, and most religions, has shared a belief in some sort of mysterious subterranean world, inhabited by strange and powerful creatures, right beneath our feet. These underworlds were myriad. The Sumerians believed in a vast netherworld they called Ki-Gal; in Egypt, it was Duat; in Greece and Rome, Hades; in ancient Indian mythology, it was Naraka; certain schools of Buddhism believed in a worldwide subterranean labyrinth called Agartha; in Japan, there was Jigoku; the Germanic people had Hellheim; the Inca called it Uca Pacha, while to the Aztecs it was Mictlan, and to the Mayans, Mitnal. And of course, to the Christians, it’s good old Hell, toured most elegantly by Dante in the fourteenth century in his Inferno. The near-universality of these underworlds isn’t surprising. They’re the dark terrain of the unconscious given tangible form and structure, embodiments of the boogie-man who ran howling through our nightmares when we were kids.

But such mythic/religious ideas started to take on a scientific cast in the seventeenth century, beginning with English astronomer and mathematician Edmond Halley, best remembered for his famous comet. He gave us our first scientific theory of the hollow earth—in his formulation, consisting of independently turning concentric spheres down there, one inside the other. Halley arrived at this notion, which he presented to the prestigious Royal Society of London, to account for observed variations in the earth’s magnetic poles. His true imaginative leap, however, lay in the additional thought that these interior spheres were lit with some sort of  glowing luminosity, and that they might well be able to support life. Generations of science fiction writers have been thankful to him for this ever since.

Although the distinction between “hollow” and “riddled with subterranean labyrinths” is sometimes unclear, I have leaned as much as possible toward truly “hollow,” and so haven’t discussed such popular underground realms as Alice’s Wonderland or other cavern-like subterranean places. What I have tried to do here is trace the permutations on Halley’s idea from his time down to the present. The story weaves in and out of literature and what passes for real life, and veers over into the charmingly delusional more than once. It includes writers major and minor, scientists, pseudo-scientists, religious visionaries and cranks, explorers, evil dictators, New Agers, scam artists, and comic book characters.

One thing I found fascinating was the hollow earth idea’s continuing elasticity—it has been equally useful as a late-seventeenth-century scientific theory, an expression of early-nineteenth-century Manifest Destiny, a vehicle for mid-nineteenth-century musings on paleontology and Darwin, late-nineteenth-century religious utopianism, Teddy Roosevelt–style imperialism, a perfect creepy vehicle for 1950s Cold War paranoia, and a cozy home for dreamy contemporary New Age utopias.

There have been many books recently about important ideas or commodities that have changed the world. This one, I am happy to say, traces the cultural history of an idea that was wrong and changed nothing—but which has nevertheless had an ongoing appeal.






 





Portrait of Edmond Halley at age eighty in 1736. He is holding one of his drawings of the earth’s interior spheres. (Reproduced by permission of the President and Council of the Royal Society)
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HOLLOW SCIENCE


THREE TIMES LATE IN 1691 EDMOND HALLEY stood before the London Royal Society to read papers proposing that the earth is hollow, or nearly so. In a carefully elaborated hypothesis based on principles expressed in Newton’s landmark Philosophiae naturalis principia mathematica (which Halley had helped bring to publication in 1687), he suggested that three concentric spheres lay beneath the surface, turning independently on a north–south axis, each smaller than the next, all nesting within one another, rather like matrushkas, those adorable Russian dolls. He theorized further that there might be life inside, supported by a source of light like that of the sun itself.

Here was a new sort of thinking about the earth’s interior, qualitatively different from all earlier ideas. Not the dark flowering of fearful, gloomy meditation on death; not conjecture about the eternal reward or punishment of fragile, ineffable souls; not mythology or religion or metaphysics, but science. A serious stab at it, at any rate.

Why was he thinking these peculiar thoughts?

Scientific curiosity, certainly, but a curiosity driven by commerce as well.

Today Edmond Halley is known only for the comet of 1682, which he predicted would return in 1758. Until the late seventeenth century, comets were little understood and greatly feared, omens of terrible portent, an alarming anarchic presence in the otherwise orderly heavens. Their motions had been a great mystery. In 1680, a comet had for weeks cut a brilliant path through the night sky, seemingly hurtling toward oblivion on a collision course with the sun. The following year yet another came catapulting in the opposite direction through the solar system on its way to some unimaginable destination. Halley determined that these were not two comets, but one, traveling an epic ellipse on a regular circuit, as did the comet posthumously named for him. Its interval of seventy-four to seventy-nine years (occasional close swipes with the gravitational pull of Jupiter and Saturn slightly alter the timing) means it had been visible at Agrippa’s death in 12 B.C.E., Attila’s defeat at Chalons in 451 C.E., and the Norman conquest of England in 1066 (it’s shown blazing across a section of the Bayeux Tapestry, with a group of frightened onlookers pointing skyward at it). Maybe there was something to the idea of portents, after all. It has been repeatedly suggested that the Star of Bethlehem was a comet—perhaps Halley’s.

Halley would be important to the history of science if only for his influence on Newton’s Principia. The train of thought leading to it was triggered by discussions Halley provoked with Newton about planetary orbits, and Halley not only nudged Newton along during the three years he spent writing it, he also served as editor and publisher, carefully reading and correcting page proofs. Principia appeared under the imprint of the Royal Society, but the money to pay the printer came out of Halley’s own pocket. At every stage he shepherded it along.

It seems fitting, then, that Halley’s hollow earth theory was the first scientific hypothesis to draw on Newton’s revolutionary ideas, and it wasn’t as off the wall as it may seem.

Throughout his life Halley pursued far-ranging interests and scientific investigations. Elected to the Royal Society in 1678 at the age of twenty-two, over the years he presented papers to that body on a hodgepodge of subjects. “The annals of the Royal Society are littered with enterprising papers by Halley,” writes Lisa Jardine in Ingenious Pursuits, “on everything from the global patterns of trade winds, to the mechanics of diving bells, the rise and fall of mercury in the barometer, compass variation, and the beneficial effects of opium-taking.” Of the last, he tried it and liked it. “Instead of sleep,” he wrote in his January 1690 paper, “which he did design to procure by it, he lay waking all night, not as if disquiet with any thoughts but in a state of indolence, and perfectly at ease, in whatsoever posture he lay.”

Such catholicity of interest was true to the idea of the Royal Society at its founding in 1660. One member, Henry Oldenburg, described the group as “a Corporation of a number of Ingenious and knowing persons—for improving Naturall knowledge, whose dessein it is, by Observations and experiments to advance ye Contemplation of Nature to Use and Practice.”1


Members included Isaac Newton, Robert Hooke, Robert Boyle, and Christopher Wren. These were some of the chief laborers constructing a new machine. Together and separately they were fashioning the first cogs and wheels of that whirring rational device, the Enlightenment. The dreamy romanticism that had passed for thought until then—magic, alchemy, astrology, even religion—was being buried, and a shiny new mechanical creature was being put together piece by piece: the universe, newly seen!

The first tangible signs of the Enlightenment-to-be came early in the seventeenth century, with the initial stirrings of what became known as the scientific revolution. Francis Bacon kicked things off by overturning Aristotle and proposing a search for knowledge not through antiquarian study but by firsthand investigation—the basis for the scientific method. This was accompanied by a technological revolution still going full tilt in Halley’s time. Dutch eyeglass maker Hans Lippershey had registered the first known patent for a telescope in The Hague in October  1608, and not a year later Galileo began pointing one of his own construction at the night sky, soon observing mountains on the moon and sunspots, discovering four satellites of Jupiter, and confirming Copernican theories about a heliocentric universe. Sir Isaac Newton first gained notice in 1671 by presenting the Royal Society with a reflecting telescope of his own design. Meanwhile Robert Hooke was looking in the opposite direction through compound microscopes he devised to peer into previously invisible worlds. His self-illustrated Micrographia, an early “coffee table” book published in 1665, inspired Samuel Pepys to buy a microscope and encouraged Anton van Leeuwenhoek, a merchant in Holland, to make his own microscopes from lenses he ground himself. Van Leeuwenhoek began sending to the Royal Society his exquisite drawings of the creatures he was discovering in ordinary drops of water: “an incredible number of very small animals of divers kinds.”

Major advances in precision clock making were also ticking along, another component in this surge of technical innovation and an important part of the scientific revolution itself, since much of what was being studied depended on accurate measurement of time—especially in relation to astronomy, navigation, and surveying. Clocks before the seventeenth century were large, crude devices that never kept anything close to true time. The minute hand wasn’t added until 1670. In 1582 Galileo had observed the timekeeping properties of pendulums, and in 1656 Dutch astronomer and physicist Christian Huygens applied this principle to clock making with notable results. In 1675 he had one of those eureka! moments, thinking of a way to regulate a clock using a fixed coiled spring. This innovation led to smaller watches (though the often contentious Robert Hooke complained that he’d made a spring-regulated clock ten years earlier) that could be used onboard ships, since calculating exact time was the crucial missing component in the search to establish accurate longitude.

Much of this new scientific activity, especially in regard to astronomy and improvements in clock making, was being driven by economic and military interests, as were Halley’s speculations on the hollow earth.

In the seventeenth century England became a true maritime power. From the time of the Restoration (1660) onward, English shippers began rivaling the Dutch, the world’s greatest traders. In the many tangled wars that bloodied the century (between 1650 and 1700, for instance, the English fought three wars against the Dutch and were allied with them in a fourth against the French), the sceptered isle was duking it out with rivals on the open seas and putting together a colonial empire with far-flung holdings the world over. (One notable addition came in 1664, when they seized New Amsterdam from the Dutch and renamed it for the duke of York.) This meant more and more ships crisscrossing the oceans. Naturally they all had to know where they were and where they were going, as any miscalculation could lose money and lives. All those sunken wrecks full of lost plunder are tribute to what was at stake.

Determining latitude was a breeze, achieved by taking an angle on the sun or the polestar. But longitude was a bitch. Theoretically the easiest way to determine longitude was to establish a universal time at a prime meridian and then compare that to local time, applying a simple formula to calculate the distance from the prime meridian. But accurate clocks wouldn’t exist until well into the next century, when John Harrison developed his famous watch and finally, after much cheap dodging on the Royal Society’s part, won the celebrated Longitude Prize of £20,000 (about $12 million today), which had gone begging for fifty years. Until then, the next best thing was fanatically detailed astronomical tables.

In the seventeenth century, astronomy was a weapon in the national arsenal. For example, in 1675 King Charles II was persuaded to okay funding for the Greenwich Observatory. He did this because the sneaky, underhanded French had built one, and he didn’t want England to be faced with an observatory gap! The first scientific institution in Great Britain, it was essentially built as a military installation. The money came from the budget of the Ordnance Department, which, as Lisa Jardine observes, was the Restoration equivalent of the Pentagon. The goal was greater accuracy and detail in astronomical charts—pinpointing the positions  of the stars, the moon, and even the moons of Jupiter. Prior to trustworthy seagoing chronometers, celestial bodies were the most reliable way of determining longitude, distant clocks shining in the nighttime sky.

In 1676 twenty-year-old Halley left Oxford without graduating and eagerly journeyed to the island of St. Helena, a patch of land belonging to the East India Company located 1,200 miles west of Africa’s southwestern coast. Arriving in 1677, there he spent a year mapping the night sky, returning in 1678 to produce a catalog of the celestial longitudes and latitudes of 341 stars—the first of its kind for that hemisphere and a considerable aid to navigation. As we’ll see, navigational concerns led Halley to his theory of the hollow earth, as he attempted to explain variations in the earth’s magnetic poles.

The magnetic compass had come into use during the twelfth century; and while valuable in a general way, sailors soon found that compasses had the annoying habit of significantly deviating from true north. Worse, there was no evident pattern or consistency to the magnetic variation. The lines of the earth’s magnetism bend away from true north, and at any given place these variances themselves vary over time. Understanding the causes might lead to the ability to predict variation and thus compensate for readings that had been misleading sailors for centuries. (Another difficulty lay in New World real estate; territorial boundaries established with simple compasses caused constant legal wrangling as magnetic variation shifted.)

Here was a problem as significant as that of establishing accurate longitude.

Halley had more than a passing interest in magnetic variation. He had investigated the puzzle for years before presenting his 1691 papers and spent several years afterward at sea, primarily mapping magnetic variation in the South Atlantic. Understanding its causes promised potential long-term rewards, but detailed chapter-and-verse charts of current observed deviation were of immediate pragmatic value. His 1701 magnetic charts of the Atlantic and the Pacific were the first such published, as well as the first to connect points on the oceans with the same variance, using lines now called isogonic lines—also the first published.

He had made his first observations on magnetism as a sixteen-year-old schoolboy and continued them four years later during his long excursion to St. Helena. Magnetism was one of the great unknowns. It had been recognized as a force since ancient times, but nobody had a clue what it was. Sailors, for example, believed the powerful fumes given off by garlic somehow interfered with the proper working of the compass, and they wouldn’t allow the stuff onboard.

The earliest scientific ideas about magnetism came from William Gilbert, eventual physician to Queen Elizabeth, who in 1600 published De Magnete after eighteen years of study and experimentation. In it he suggested that the earth is a vast magnet, explaining for the first time why compasses point north. Descartes had a go at a theory of magnetism in his 1644 Principia philosophiae, involving his famous fluids and vortices, but it was as wrong as it was ingenious.

The major work on the subject was Athanasius Kircher’s 1641 Magnes, both exhaustive and a little cuckoo, a perfect emblem of the man himself. Kircher, a German Jesuit born in 1601, combined polymath erudition and intellectual eccentricity in ways far beyond those of mortal men. He is often mentioned as a candidate for “the last man to know everything,” from obscure archaic languages and literatures to the latest in science to the most fantastical absurdities then in currency, all in heaps in the measureless attic of his remarkable mind. He was, as we used to say in the 1960s, a trip. He wrote forty-four books on subjects ranging from Egyptian hieroglyphics to possible causes of the bubonic plague, constructed strange objects (including an automatic organ), and assembled in Rome what was arguably the first natural history museum.

Kircher’s Magnes, as one account describes it, “contains all that was known in his day on the subject of electricity and magnetism . . . filled with curiosities, both profound and frivolous. The work does not deal solely with what modern physicists call magnetism. Kircher discusses, for example, the magnetism of the earth and heavenly bodies; the tides; the attraction and repulsion in animals and plants; and the magnetic attraction of music and love. He also explains the practical applications of magnetism in medicine, hydraulics, and even in the construction of  scientific instruments and toys. In the epilogue Kircher moves from the practical to the metaphysical (and Aristotelian) when he discusses the nature and position of God: the central magnet of the universe.”2


Here is the weltanschauung of a man standing astride two continents of thought, one of them sinking fast. Despite his scientific instincts, Kircher resolutely wrapped his investigations, and especially his conclusions, in the theological fabric that had dominated intellectual pursuits for hundreds of years, one sun setting and another rising in a single mind. The end-of-an-era quality of his work is probably why he is little known now—that and the fact that he contributed virtually no original thought to the new science. But at the time his books were widely read and discussed, and Halley was certainly aware of Magnes. (Four of Kircher’s books were listed in the inventory of Halley’s library at his death.)

Another of his books had a certain relevance to Halley’s hollow earth theory, the encyclopedic two-volume Mundus subterraneus, published in 1665 and something of a best seller in scientific circles—a work that Halley and the other Royal Society fellows would have known intimately. As Magnes compiled everything under the sun that Kircher could find or dream up about magnetism, Mundus subterraneus was a massive miscellany of knowledge and speculation about the earth’s interior that included many knockout etchings by Kircher himself illustrating his theories.

Kircher’s interest in things below stemmed from a long visit to Sicily, where in March 1638 he had close-up views as the famous volcanoes Aetna and Stromboli erupted. On returning to Naples, the enterprising priest arranged to have himself lowered into the crater of Vesuvius, active at the time, to see what he could see. One thing led to another. Nearly thirty years later, Mundus subterraneus gathered in eight hundred pages everything that was known about geography and geology, along with discourses on, for example, underworld giants, dragons, and demons; the spontaneous generation of insects from dung; mining and metallurgy; sections on poisons, astrology, alchemy, fossils, herbs, weather, gravity, the sun and    the moon, eclipses, and fireworks. In addition to his writing, Kircher claimed to have performed palingenesis by restoring a plant from ashes to its original form.

 





Illustration by Athanasius Kircher showing pockets of interior fire scattered in a network beneath the earth’s surface. (Reprinted with permission of the Mineralogical Institute, University of Würzburg, Germany)
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Amid this swirl of observed data and charming crackpottery was at least one speculation closer to truth than not: his notion about pockets of fire down below and the idea that the earth has a fiery center. If he wanted to put underworld giants down there too, he was simply carrying on a tradition that went back to Dante and beyond. His drawings of the earth’s interior were probably the first visual cross-sections attempting to suggest in a scientific way what it might be like inside.

Kircher’s thoughts regarding the world’s hydraulics take a cue from a thirteenth-century encyclopedist known as Bartholomew of England, who believed  a huge whirlpool opening existed at the North Pole. Kircher envisioned the earth as a sort of vast hot water tank. Icy water from the ocean poured in at the North Pole in a great vortex, percolated southward through the earth’s interior, heated by a central fire (provided by alchemical cosmic rays), and emerged on the surface, comfy as bathwater, at the South Pole—a system of heating and circulation he believed kept the oceans from either freezing or turning putrid. As Jocelyn Godwin points out in Arktos, Kircher offers two reasons for thinking this. “The first is scholastic,” she writes, “for he states that everything in the universe has to be in motion, or else it will stagnate and die.” The second is “through analogy . . . with human anatomy”: it functions as a sort of digestive system. “The elements in the sea-water are extracted by this process, to be used for generation of metals. The undigested remains are then expelled at the nether end, the South Pole. As a further analogy with animal anatomy, Kircher likens the circulation of waters to the recently-discovered circulation of the blood. Thus he implies that the earth is constructed and behaves like a living creature.” His drawings illustrating this system (including subterranean lakes and rivers) are probably the earliest attempt to show global patterns of ocean circulation. Although it didn’t figure in Halley’s theory, the motif of polar openings leading inside appears again and again in the history of the hollow earth.

 





Illustration by Athanasius Kircher showing global patterns of ocean circulation. (Reprinted with permission of the Mineralogical Institute, University of Würzburg, Germany)
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Another book about the earth’s interior that enjoyed wide readership in Halley’s time was The Sacred Theory of the Earth by Thomas Burnet. The original Latin edition appeared in 1681, with an English translation following in 1684. Stephen Jay Gould called it “the most popular geologic work of the seventeenth century.” As the new science jolted the existing Christian worldview—the biblical  account of the universe—attempts to reconcile science and theology began to appear. Burnet’s Sacred Theory proved one of the most notable, a pioneering effort in creationist thinking. Burnet (1635–1715) was an English divine who served on the faculty at Christ’s College before becoming royal chaplain to King William III. As Gould wrote of him, “Burnet was a rationalist, upholding the primacy of Newton’s world in an age of faith. For Burnet’s primary concern was to render earth history not by miracles or divine caprice, but by natural, physical processes.”3


Today his ideas read like fanciful daydreams. One main purpose of his Sacred Theory was to explain Noah’s flood in a “scientific” way. No carny show miracles on God’s part after the creation, but natural (and explicable) processes at work. Burnet dismissed the idea that the flood was a local phenomenon exaggerated over time to worldwide dimensions. His reading of Scripture made him believe that the entire globe was inundated. When he calculated that the volume of water in the world’s oceans was insufficient to do the trick, he came up with a theory. Prior to the flood, the earth was unblemished as an egg:
The face of the Earth before the Deluge was smooth, regular, and uniform, without Mountains, and without a Sea. . . . In this smooth Earth were the first scenes of the world, and the first generation of Mankind; it had the Beauty of Youth and blooming Nature, fresh and fruitful, and not a Wrinkle, Scar or Fracture in all its body; no Rocks nor Mountains, no hollow Caves, nor gaping Channels, but even and uniform all over.





A perfect expanse. Nor did it lean slightly lopsided on its axis as it does now, but stood up nice and straight. This meant there were no seasons. At certain latitudes perpetual spring prevailed. Thanks to this eternal spring, both humans and animals had a far better time of it, as well as longer lifespans. The prelapsarian paradise!

According to Burnet, the flood threw the earth so off kilter that along with  other dire results, its axis tilted, and it was goodbye, eternal spring. This idea had a certain currency in the seventeenth century. Milton expresses it in book ten of Paradise Lost (1667), though he attributes the change to a deliberate act of God, who sent angels with celestial crowbars as a wrecking crew to undo Eden by wrenching the earth’s axis askew:
Some say he bid his Angels turne ascance 
The Poles of the Earth twice ten degrees and more 
From the Suns Axle; they with labour push’d 
Oblique the Centric Globe . . . 
. . . to bring in change 
Of Seasons to each Clime; else had the Spring 
Perpetual smil’d on Earth with vernant Flours.





After the flood the world became as it is today—what Burnet calls a “hideous ruin” and our “dirty little planet.” In his view, how did this happen?

According to his theory, similar to one proposed by Robert Hooke in 1668, from the original liquid chaos things settled out according to their densities, the heaviest forming the core, with the “liquors” of the earth rising toward the top, rather like a global parfait. The greater part of these liquors were “volatiles,” chiefly air, but with a considerable amount of minuscule crud mixed in: “The great regions of the Air would certainly have their sediment too; for the Air was as yet thick, gross, and dark; there being an abundance of little Terrestrial particles swimming in it still.” Gradually these settled, precipitated out of the foul air, until “they compos’d a certain slime, or fat, soft, and light Earth, spread upon the face of the Waters. This thin and tender Orb of Earth increas’d still more and more, as the little Earthy parts that were detain’d in the Air could make their way to it.” Over time an even crust formed over a planet largely consisting of water, like scum congealing on a cold pot of stew. He cites Psalms in support of this idea: “God hath founded the  Earth upon the Seas, and to him that extended or stretched out the Earth above the Waters.”

Burnet quotes Moses in regard to what happened next: “The fountains of the great Abyss were broken open.” This was “sixteen Hundred and odd years after the Earth was made.” The culprits were three: the earth standing up so straight and unwavering on its axis, the tender crust covering the watery abyss, and the relentless sun. “Consider the effect that the heat of the Sun would have upon it, and the Waters under it; drying and parching the one, and rarifying the other into vapours.” At the hottest latitudes it would be “continual Summer, the Earth would proceed in driness still more and more, and the cracks would be wider and pierce deeper.” Eventually the sun boiled our earthly egg until it cracked. “When the appointed time was come, that All-wise Providence had design’d for the punishment of a sinful World, the whole fabrick brake, and the frame of the Earth was torn in pieces, as by an Earthquake; and those great portions or fragments, into which it was divided, fell down into the Abysse, some in one posture, some in another.” All fall down. And the world’s face today is the horrible ruin that remained after the floodwaters subsided.

Oddly, given his belief that the sun beating endlessly on equatorial regions put this catastrophe in motion, Burnet places the breaking point near the North Pole, providing a diagram showing an unaccountably regular circular hole in the crust, as if it had been attacked by a cookie cutter rather than blown up by subterranean oceans boiling through ruptured cracks. The proximity to the North Pole makes one wonder if he had been poring over Kircher’s popular Mundus subterraneus, which appeared in 1665, sixteen years before Burnet’s Sacred Theory.


 





Thomas Burnet understood the earth’s surface as solidified scum atop a liquid interior; as a result of the sun beating down on it, a hole appeared—pictured here. (Reprinted with permission of the Northwestern University Library)
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Unfortunately for his career, in the end Burnet seems to have been overly influenced by the new science. In 1692—the same year Halley’s paper about the hollow earth was published in the Transactions of the Royal Society—Burnet produced Archaeologiae philosophicae, suggesting that the Mosaic account of creation may have simply been an allegory. This is a common liberal interpretation today, of course, but at the time it was just a little too hip for the room. King William took considerable heat over having someone with such scandalous views as his court chaplain and had Burnet fired, ironic since Archaeologiae philosophicae was dedicated to William.

Such was the intellectual landscape when Halley proposed his hollow earth theory. Newton’s Principia had provided a paradigm of the new science’s accomplishments. But the scientific revolution did not one day simply appear full-blown, Athena out of Zeus’s head. The late seventeenth century was a transitional time. Old theological certainties were now questions to be answered anew, but a belief in God as the great architect of the universe, evident in the work of Kircher and Burnet, continued to be expressed by such paragons of the new science as Newton himself. Indeed, belief in divine Providence led Halley to several of the more remarkable components of his theory.

The full title of his 1692 publication was An Account of the cause of the Change of the Variation of the Magnetical Needle; with an Hypothesis of the Structure of the Internal parts of the Earth; as it was proposed to the Royal Society in one of their late Meetings.


Halley begins with a rather touching mea culpa, saying that “some years since” (in 1683) he had published “a Theory of the Variation of the Magnetical Compass,” proposing “that the Globe of the Earth might be supposed to be one great Magnet, having four Magnetical Poles.” But on reflection, he continues, “I  found two difficulties not easie to surmount, the one was that no Magnet I had ever seen or heard of, had more than two opposite poles; whereas the Earth had visibly four, and perhaps more. And secondly, it was plain that those Poles were not, at least all of them, fixt in the Earth, but shifted from place to place, as appeared by the great changes in the Needles direction within this last Century.” He says of these problems, charmingly, “these difficulties had wholly made me despond, and I had long since given over an inquiry I had so little hopes of.” They depressed him and he quit thinking about them.

But then he had a flash: “In accidental discourse, and least expecting it, I stumbled on the following Hypothesis.” He doesn’t tell us what triggered the new thinking. He’s aware that what he’s about to propose may at first blush seem wild and crazy and so he cautions, “If I shall seem to advance any thing that looks like Extravagant or Romantick, the Reader is desired to suspend his censure till he have considered the force and number of the many Arguments which concur to make good so new and so bold a Supposition.” Next he marshals magnetic readings taken between 1580 and 1688 from many parts of the world—London, Paris, the southern Cape of Africa, St. Helena, Cape Comorine in India—to establish the general drift to the west of the magnetic needle over time. “The Direction of the Needle is in no place fixt and constant, tho’ in some [places] it change faster than in others.” So something is moving down there to cause this shift, and “this moving thing is very great, as extending its effects from Pole to Pole.” Further, “the motion thereof is not per saltum [by fits and starts], but a gradual and regular Motion.” Fine. But, he continues, given “the structure of our Terraqueous Globe,” it is hard to imagine that anything can move inside it “without notably changing its Centre of Gravity and the Equilibre of its parts.” It would disturb the rotation of the earth on its axis, “occasion strange alteration in the Sea’s surface, by Inundations and Recesses thereof, such as History has never yet mentioned.” So what’s the answer? That “this moving internal substance be loose and detached from the external parts of the Earth.” If it were attached, “the whole must necessarily move together.” But it  doesn’t. The solution—and his great inspiration—“the External Parts of the Globe may well be reckoned as the Shell, and the internal as a Nucleus or inner Globe included within ours, with a fluid medium between.”

Placing another sphere, with its own magnetic poles, turning slowly inside our own, solves the problem of the four magnetic poles. The disparity in rotation is slight—“in 365 Revolves the difference is scarce sensible.” But it is enough to account for the gradual westward drift found in magnetic readings.

Alas, there will be scoffers. After urging “all Masters of Ships and Lovers of natural Truths” to continue collecting data and forward it to the Royal Society, he says, almost with a sigh, “in order to explain the change of the variations, we have adventured to make the Earth hollow and to place another Globe within it: and I doubt not but this will find Opposers enough.” He next tackles possible objections—some with more success than others. There is nothing like this in nature. The inner globe would bang against the outer. The seas would leak into it. And, given the metaphysics of the time, even if it were possible, “yet it does not appear of what use such an inward Sphere can be of, being shut up in eternal Darkness, and therefore unfit for the Production of Animals or Plants.” (Italics mine.)

He dismisses the first objection by pointing to Saturn surrounded by its rings. The nature of gravity would keep the inner globe from “chocking” against the outer. The seas wouldn’t drain into it because, well, “the Wisdom of the Creator has provided for the Macrocosm by many more ways than I can either imagine or express.” (God still came in handy when needed.) “What Curiosity in the Structure,” he continues, “what Accuracy in the Mixture and Composition of the parts ought not we to expect in the Fabrick of this Globe?” And the very nature of “the Magnetical Matter” might help here. Invoking Newton’s Principia, he says that gravity is also such that the particles on the underside of the “Terrestrial parts of our Globe” would over time “molder away or become loose” to “fall in, and with great force descend on the Internal [sphere], unless those particles were of another sort of Matter.” And what might that be? “Why then may we not suppose these said  Arches to be lined throughout with a Magnetical Matter, or rather to be one great Concave Magnet, whose two Poles are the Poles we have before observed to be fixt in the Surface of our Globe.” It’s all done by magnets! The magnetical matter would pull everything upward and patch up any holes that might form, like a puncture-proof tire.

Again he turns to Newton, this time in regard to the relative densities of the earth and moon. Newton had calculated that “the Moon be more solid than the Earth as 9 to 5.” Since the earth consists of the same materials and is so much larger, Halley asks if it isn’t then logical to suppose “four ninths thereof to be Cavity?” As it happens, Newton’s calculation of the moon’s density was one of the few major errors in the Principia (the real ratio is 1 to 81), but no one knew that at the time.

Now we get to the good part. What possible use might these inner spheres have?

He first allows “that they can be of very little service to the Inhabitants of this outward world, nor can the Sun be serviceable to them, either with his Light or Heat.” But he has answers to this objection. What follows next is a neat conflation of science and religion. He says that “it is now taken for granted that the Earth is one of the Planets”—the Copernican view of the universe—“and that they all are with reason supposed Habitable, though we are not able to define by what sort of creatures.” This too was a popular idea at the time. A book published in 1686 by French scientist Bernard le Bovier de Fontenelle, Conversations on the Plurality of Worlds, a chatty account of the latest scientific news that helped further acceptance of the Copernican system, appeared in not one but two English translations in 1688. “I shou’d think it very strange,” he wrote, “that the Earth shou’d be inhabited as it is; and the other Planets shou’d be so entirely desolate and deserted.” He enumerates the vast variety of life on earth, down to those “thousands of small living Creatures” seen through the microscope, and then asks, “After this, can you believe, that Nature, who has been fruitful to Excess as to the Earth, is barren to all the rest of the Planets?”

This notion of an “abundant Providence,” the idea that creation must be as copious as possible because that would logically be part of the Creator’s plan, was a commonplace in seventeenth-century theology. Halley uses it, seemingly taking inspiration from de Fontenelle to make an argument for a more abundant creation within the earth:
Since we see all the parts of the Creation abound with Animate Beings, as the Air with Birds and Flies, the Water with the numerous varieties of Fish, and the very Earth with Reptiles of so many sorts; all whose ways of living would be to us incredible did not daily Experience teach us. Why then should we think it strange that the prodigious Mass of Matter, whereof this Globe does consist, should be capable of some other improvement than barely to serve to support its Surface? Why may not we rather suppose that the exceeding small quantity of solid Matter in respect to the fluid Ether, is so disposed by the Almighty Wisdom as to yield as great a Surface for the use of living Creatures as can consist with the conveniency and security of the whole.





An inner sphere would provide more room for life.

But, he notes, ever aware of skeptics, some will say there can be no life down there without light “and therefore all this apparatus of our inward Globes must be useless.” He admits he doesn’t have a solid response to this one and says, a bit defensively, “To this I answer that there are many ways of producing Light which we are wholly ignorant of,” and offers some possibilities: the medium itself may be “luminous after the manner of our Ignes fatui.” This is the Latin term for the phosphorescent light that hovers over swampy ground at night, sometimes known as will-’o-the-wisp. Seems like a stretch. A better possibility comes next: “The Concave Arches may in several places shine with such a substance as invests the Surface of the Sun.” But he does not suggest what the substance may consist of and  ultimately falls back on the unknown: “Nor can we, without a boldness unbecoming a Philosopher, adventure to affect the impossibility of peculiar Luminaries below, of which we have no sort of Idea.” There may be a source of light down there beyond guessing about up here. Gently parodying the common academic appeal to ancient authority, he adds that “the Poets Virgil and Claudian have gone before me in this Thought, inlightning their Elysian Fields with Sun and Stars proper to those infernal, or rather internal, Regions.” He quotes two lines from book six of the Aeneid: 

Largior hic campos aether et lumine vestit 
Purpureo; Solemque suum sua Sidera norunt. 
(As translated by Robert Fitzgerald in 1983)

 



Wider expanses of high air endow 
Each vista with a wealth of light. Souls here 
Posess their own familiar sun and stars.





And three from book two of Claudian’s The Rape of Proserpine: 

Amissum ne crede diem, sunt altera nobis 
Sidera, sunt orbes alii, lumenque videbis 
Purius, Elysiumque magis Mirabere Solem. 
(As translated by Jacob George Strutt in 1814)

 



. . . Think not to thee the light of day 
For ever lost: we own a glorious sun; 
And other stars adorn our firmament, 
With purest splendor. How wilt thou admire 
The beaming radiance of Elysian skies;





Halley comments, wryly: “And though this be not to be esteemed as an Argument, yet I may take the liberty I see others do, to quote the Poets when it makes for my purpose.”

One way or another, there is light down there sufficient to support life.

Somewhere along the way in this argument—after many readings I still find it difficult to pinpoint—truly warming to his subject, he raises the number of these interior spheres from one to three. He now refers the reader to a diagram appended to the end of the paper. Describing it, he says, “The Earth is represented by the outward Circle, and the three inward Circles are made nearly proportionable to the Magnitudes of the Planets Venus, Mars and Mercury, all of which may be included within this Globe of Earth, and all the Arches sufficiently strong to bear their weight.”

There it is. Three independently moving spheres inside, well-lit and capable of supporting life. The paper concludes on a brave note, though tinged with a defensive twitch or two:
Thus I have shewed a possibility of a much more ample Creation, than has hitherto been imagined; and if this Seem strange to those that are unacquainted with the Magnetical System, it is hoped that all such will endeavor first to inform themselves of the Matter of Fact and then try if they can find out a more simple Hypothesis, at least a less absurd, even in their own Opinions. And whereas I have adventured to make these Subterraneous Orbs capable of being inhabited, ’twas done designedly for the sake of those who will be apt to ask cui bono [What is the good of it?], and with whom Arguments drawn from Final Causes prevail much. If this short Essay shall find a kind acceptance, I shall be encouraged to enquire farther, and to polish this rough Draft of a Notion till hitherto not so much as started in the World, and of which we could have no Intimation from any other of the Phenomena of Nature.





It should be noted that except for the life and light he posited down there, for which science fiction writers have been thanking him ever since, but about  which, per the above, he obviously had certain reservations—his ideas regarding the causes of the earth’s magnetism and the complicated shifts in the magnetic poles were quite prescient and not far in principle from current thinking. According to recent Halley biographer Alan Cook, “he showed an understanding of the essential structure of the Earth’s magnetisation.” The earth does consist of separate spheres of a sort: the outer crust; the mantle, which accounts for two-thirds of the planet’s mass; a dense liquid layer of magma consisting chiefly of molten iron that’s about half the earth’s radius in extent; and a solid inner core inside that. The layer of molten metal is circulating—like Halley’s internal Sphere—which creates electrical currents, which in turn create magnetic fields. The earth can be thought of as a great electromagnet. Even today all of this isn’t entirely understood. But Halley was closer to being on the right track than it might seem at first blush.

 



 



In 1716, England was treated to a spectacular aurora borealis display—another phenomenon little understood at the time, and not completely so now. This came at the end of the “maunder minimum” in Europe and England, a period of low sunspot activity lasting from 1645 to 1715 that coincided with a near absence of the northern lights. Halley observed the display and wrote a paper offering an explanation for it that involved his theory of the hollow earth. He rightly supposed that the earth’s magnetic field played a part in creating the aurora. Alan Cook comments that “his analysis of the structure of aurorae and their correspondence with the Earth’s magnetic field remains impressive after nearly three hundred years.” Halley further speculated—incorrectly—that the source of the particles reacting to the magnetic field to create the aurora might be the “medium” between the shell and the first internal sphere leaking out into the atmosphere. It might tend to leak more at the poles because, as Cook puts it, he believed that there “the shell is thinnest on account of the polar flattening of the earth.”

At the age of eighty, Halley sat for what would be his last portrait. It is far different from the earliest known portrait of him at about age thirty, with long  black hair dropping to his shoulders, in which he looks rather remarkably like a young Peter Sellers, with an expression on his face combining determination with a gleam of mischief in the eyes. In this later portrait his long wavy hair has gone white, he’s added a few pounds, and his face shows patient resolve, like he’d rather be anywhere else than sitting still for this portrait painter. He’s wearing a black velvet scholarly robe with lacy white shirt cuffs poofing out of the sleeves, and he seems to be standing in his library, with a number of large volumes on shelves behind him. It would be unremarkable but for the large sheet of paper he holds in his left hand, angled so the viewer can see what’s on it—a drawing of spheres within spheres, almost identical to the one appended to his 1692 paper on the hollow earth in the Royal Society’s Philosophical Transactions. Of the hundreds of projects he’d involved himself in, with accolades given for his work in dozens of areas, he remained fond and proud enough of his hollow earth theory to have it memorialized in what he must have suspected would be the last official portrait done of him. Those natural philosophers, the Beach Boys, would approve: Be true to your school!

Halley would probably have been flattered, amused, and appalled at the uses to which his theory would be put in the years to come.






 





John Cleves Symmes portrait by John Audubon. (Collection of the New York Historical Society)
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SYMMES’ HOLES


THE NEXT MAJOR HOLLOW EARTH EVENT BEGAN MODESTLY on April 10, 1818, in St. Louis, then the westernmost town of any size on the American frontier. Founded in 1764, the former French trading post had grown from a muddy backwater into a booming crossroads, becoming the stepping-off point to the West. The Lewis and Clark expedition embarked from there in 1804, the year after the Louisiana Purchase, an 827,987-square-mile tract of land that doubled the size of the country, bought from Napoleon at the bargain-basement price of a little under three cents an acre. In 1805 St. Louis was made the Territory of Louisiana’s seat of government, and then in 1812, capital of the Territory of Missouri. Between 1810 and 1820 the population increased 300 percent. When the War of 1812 concluded in December 1814 (not counting the belated Battle of New Orleans), people began pouring in there, whether seeking boomtown opportunity or simply stopping to take a few deep breaths and buy some (overpriced) pots and pans before heading  farther west. One of the new steamboats first put in there in 1817, beginning a traffic that would give St. Louis a prominence in the West that would last until the coming of the railroad in the 1840s and 1850s, when previously piddling Chicago would eventually steal its thunder. In the years immediately after the War of 1812, St. Louis was ripping and roaring.

One of those who landed there after the war was Captain John Cleves Symmes.

On April 10, 1818, he commenced handing out a printed circular of his own composition. It was his bold mission statement:
CIRCULAR

Light gives light to discover—ad infinitum

 



 



ST. LOUIS, MISSOURI TERRITORY, NORTH AMERICA

April 10, a.d. 1818

 



 



To all the World:

 



 



I declare the earth is hollow and habitable within; containing a number of solid concentric spheres, one within the other, and that it is open at the poles twelve or sixteen degrees. I pledge my life in support of this truth, and am ready to explore the hollow, if the world will support and aid me in this undertaking.

 



 



JNO. CLEVES SYMMES

Of Ohio, late Captain of Infantry

 



 



N.B.—I have ready for the press a treatise on the principles of matter, wherein I show proofs of the above positions, account for various phenomena, and disclose Dr. Darwin’s “Golden Secret.”

 



 



My terms are the patronage of THIS and the NEW WORLDS.

 



 



I dedicate to my wife and her ten children.

I select Dr. S.L. Mitchill, Sir H. Davy, and Baron Alexander Von Humboldt as my protectors.

 



 



I ask one hundred brave companions, well equipped, to start from Siberia, in the fall season, with reindeer and sleighs, on the ice of the frozen sea; I engage we find a warm and rich land, stocked with thrifty vegetables and animals, if not men, on reaching one degree northward of lattitude 82; we will return in the succeeding spring.4


 



 



J.C.S.





This wasn’t a stray brainstorm that occurred to him during a nightmare brought on by a bad fish or after getting a little too corned up at the tavern. He had been thinking and thinking on this. How he came to these conclusions—and how he came to believe so passionately and persistently in them—is a mystery. But until he died in 1829 at age forty-eight, the hollow earth was his obsession, his only dream, his tragedy.

Born in Sussex County, New Jersey, in 1780, Symmes was named for a prominent uncle whose generosity would figure in his future. The older Symmes was a Revolutionary War veteran and chief justice of New Jersey, who in 1787 put together a corporation to buy a 330,000-acre tract of public land in the southwestern corner of the present state of Ohio, between the Big and Little Miami rivers, north of the Ohio River, a deal sometimes known as the Symmes Purchase.

His younger namesake started out well enough. His father, Timothy Symmes, was a Revolutionary War veteran and a judge in New Jersey who married twice and had nine children altogether. John Cleves was the oldest in the second   crop of six. He had the usual semi-haphazard elementary education. Years later he recalled reading, at age eleven, “a large edition of ‘Cook’s Voyages,’” which his father, “though himself a lover of learning, reproved me for spending so much of my time from work, and said I was a book-worm.”5 He added that at “about the same age I used to harangue my playmates in the street, and describe how the earth turned round; but then as now, however correct my positions, I got few or no advocates.” Poor Symmes. Already a visionary pariah in grade school.

He joined the army as an ensign—the lowest officer rank—at age twenty-two and was commissioned as captain in January 1812, months before war was declared against Great Britain. He did most of his service on the western frontier near the Mississippi River.

Symmes was at Fort Adams fifty miles below Natchez in 1807, as the final act in Aaron Burr’s delusional scheme of personal empire was unfolding near there. Another dreamer! Burr was on his way down the Mississippi with an armed flotilla, rumored to be planning to seize New Orleans, in cahoots with the territorial governor, James Wilkenson. But Wilkenson got cold feet, ratted Burr out to President Jefferson, and rushed additional troops to several forts along the river, including Fort Adams, ordering those stationed in New Orleans to prepare for an attack. Burr got wind of this betrayal and went ashore north of Natchez, where he was arrested. Managing to fast-talk his way out of the charges, he masqueraded as a river boatman and melted into the wilderness on the eastern side of the river, making his way toward Spanish Pensacola. But as additional information about his schemes came to light, he was rearrested near Mobile and taken to Richmond, where he was tried for treason before Chief Justice John Marshall—and, somehow, acquitted.
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