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"The largest astronomy book in the world."

 — Paul Kosok, 1941



Chapter One
 The Red Plain

 The desert was the colour of dried blood. It stretched in every direction — flat, featureless, baked to a crust by a sun that had been shining on this particular patch of earth for longer than anyone could calculate, with a heat that turned the air above the ground into a shimmering, liquid thing that played tricks on the eyes and drove men to see water where there was none.

This was the Pampa Colorada. The Red Plain. A coastal plateau in the Nazca Desert of southern Peru, about four hundred kilometres south of Lima, in a landscape so arid that almost nothing grew. The plain of lines and figures covers roughly four hundred and fifty square kilometres — a canvas of sun-baked gravel and stone.

The ground was a mosaic of pebbles — millions of them, billions, each one coated with a thin layer of iron oxide that had oxidised over millennia into a deep reddish-brown patina that archaeologists called desert varnish. The pebbles sat on a lighter substrate — a pale, yellowish-grey subsoil made of gypsum, clay, and calcium carbonate. The two layers were separated by a few centimetres at most. Scrape away the dark surface, and the light ground beneath was exposed. Leave it exposed, and the dry, windless climate would preserve it, unchanged, for thousands of years.

It was, in other words, the largest canvas on Earth. And someone had drawn on it.

In the mid-1920s, a young Peruvian archaeologist named Toribio Mejía Xesspe was hiking through the foothills at the edge of the pampa. A student of Julio C. Tello — the man they called the father of Peruvian archaeology — he was conducting a survey of the region, cataloguing surface features and ancient sites with the thoroughness of a man who had been trained to look at the ground and see what it was hiding.

What Mejía Xesspe saw, from the elevated vantage point of the foothills, were lines. Not natural lines — not the random scoring of water channels or the fracture patterns of geological stress. These were straight lines, ruler-straight, stretching across the pampa in long, clean paths that converged and diverged at precise angles. They ran for hundreds of metres, some for kilometres, cutting across the desert surface like the guidelines of some vast, unfinished architectural plan.

He noted them in his survey. He described them as ancient roads, or perhaps ritual pathways — ceques, the sacred lines that radiated from holy sites across the Andean world. It was a reasonable interpretation. The lines looked like paths. They ran in straight trajectories between points that might have been ceremonial sites. And ceques were a known feature of Andean religious geography, documented by the Spanish chroniclers who had encountered them in the sixteenth century.

Mejía Xesspe published his observations. He presented them at an archaeological conference in Lima in 1939. They generated mild interest and no particular excitement. The lines were curious, certainly, but they were not extraordinary. Ancient peoples made lines. Ancient peoples made roads. The Nazca pampa was covered with the remnants of a dead civilisation, and dead civilisations left marks on the ground. It was archaeology, not mystery.

But Mejía Xesspe had been standing on the ground when he made his observations. He had seen the lines from the foothills — from an angle that revealed their straightness and their extent, but not their purpose. He could not see what the lines were drawing. He could not see the shapes.

Because the shapes were enormous. The hummingbird was around fifty metres long. The condor measured roughly one hundred and thirty-five metres from beak to tail. The monkey, with its impossible spiral tail, stretched more than a hundred metres across the desert floor. The spider was about forty-six metres of anatomical precision, rendered at a scale that reduced a human being to a speck.

These were not paths. They were pictures. And they had been drawn by a civilisation that had no way of seeing them.

The Nazca Lines — more than eight hundred straight lines, three hundred geometric designs, and over seventy animal and plant figures, etched into the surface of one of the driest deserts in the Americas — would not be truly discovered until humans learned to fly. And when they did, the world would ask a question that it has never satisfactorily answered: why would anyone draw pictures that only gods could see?

 [image: Aerial view of the Nazca pampa desert plateau]The Pampa Colorada — the Red Plain — stretching across 450 square kilometres of coastal desert in southern Peru. The dark, iron-oxide-coated pebble surface conceals the lighter subsoil beneath, forming the canvas for the world's largest gallery of geoglyphs.
 

Chapter Two
 The View from Above

 Paul Kosok was not looking for the Nazca Lines. He was looking for irrigation canals.

Kosok was an American historian at Long Island University in New York, a careful, methodical scholar whose speciality was the ancient water management systems of coastal Peru. He came to Peru in 1939 to study the vast network of canals, aqueducts, and reservoirs that the pre-Columbian civilisations of the Peruvian coast had built to transform desert into farmland. It was dry, technical work — the archaeology of plumbing — and it required him to travel extensively across the coastal regions, mapping channels and surveying the remains of ancient hydraulic engineering.

The aeroplane changed everything.

Commercial aviation had come to Peru in the 1930s, and as flights increased between Lima and the southern cities, passengers and pilots began to notice something strange on the plateau near Nazca. From the air, the desert was not featureless. It was covered with marks — long, straight lines that ran for kilometres, enormous geometric shapes, and what appeared to be colossal drawings of animals and birds, so large that they were invisible from the ground but perfectly legible from a thousand feet in the air.

Kosok heard about the markings. He was intrigued. Any feature that large, on a landscape that dry, might be related to water management. In 1941, he arranged to fly over the pampa in a small aircraft, and he saw the lines for the first time from the air.

The experience was transformative. Below him, spread across the red-brown surface of the desert, was a gallery of images so vast that no single human eye could take them in. Straight lines radiated from central points like the spokes of enormous wheels. Triangles and trapezoids, some hundreds of metres wide, were cleared with geometric precision. And scattered among the geometric forms were the figures — a hummingbird, its wings outstretched, its long beak pointing toward a convergence of lines. A monkey with a spiral tail. A condor with wings spread wide enough to shade a city block. A spider, rendered with the anatomical accuracy of a scientific illustration, each leg and each body segment precisely proportioned.

Kosok photographed everything. He flew over the pampa repeatedly, building a photographic record of the lines and figures that was more comprehensive than anything that had existed before. He could see what Mejía Xesspe could not: the lines were not just paths. They were part of a unified, planned, deliberate composition that covered hundreds of square kilometres of desert floor.

Then came the moment that would define the Nazca Lines for a generation.

During the Southern Hemisphere winter solstice in June 1941, Kosok was on the pampa at sunset. He had been tracing one of the long straight lines on foot, following it across the flat terrain to see where it led. As the sun dropped toward the horizon, he noticed that the line he was standing on aligned with the setting sun.

Kosok felt the hair rise on his arms. He looked around. Other lines, visible from his position, radiated in different directions — toward different points on the horizon where the sun, or the moon, or specific stars might rise or set at significant times of the year. The pampa was not a gallery. It was a calendar. A celestial map. An observatory built on a scale that dwarfed anything the modern world had imagined.

"The largest astronomy book in the world," he called it.

The phrase was irresistible. Newspapers picked it up. The Nazca Lines entered the public imagination as an ancient astronomical computer — a Peruvian Stonehenge, drawn in the dirt, pointing at the stars. It was a beautiful idea, elegant and romantic, and it would dominate thinking about the lines for decades.

It was also, as it turned out, almost certainly wrong. Or at least, greatly overstated. But Kosok would not live to see the theory challenged. He returned to the United States in 1948 and devoted himself to other projects. The study of the Nazca Lines passed to someone else — someone who would spend the next fifty years on the pampa, measuring, mapping, cleaning, and defending the lines with a ferocity that bordered on obsession.

Her name was Maria Reiche. And the lines would become her life.

 [image: Aerial photograph of the Nazca hummingbird geoglyph]The Hummingbird — 93 metres long, one of the most iconic of the Nazca geoglyphs. Paul Kosok first photographed the figures from the air in 1940, calling the pampa "the largest astronomy book in the world."
 

Chapter Three
 The Lady of the Lines

 Maria Reiche was born on May 15, 1903, in Dresden, Germany, into a family that valued precision the way other families valued warmth. Her father was a municipal judge. Her mother was practical and exacting. The household ran on schedules, order, and the quiet assumption that discipline was the foundation of all worthwhile achievement.

Reiche absorbed these values and sharpened them. She studied mathematics, physics, astronomy, geography, and modern languages at the Technische Universität Dresden, emerging with a command of five languages and the kind of analytical mind that could hold a complex geometric proof in one hand and a star chart in the other. She was brilliant, restless, and profoundly unsuited to the constricted world of Weimar-era Germany, where women with scientific ambitions were expected to teach schoolchildren and keep their ambitions modest.

In 1932, she left. A position had opened for a German-speaking tutor in Cusco, Peru — the children of the German consul needed a governess. Reiche applied, was accepted, and sailed for South America with the intention of staying a year or two. She stayed for the rest of her life.

Peru transformed her. The ancient civilisations, the landscapes, the sheer density of archaeological material lying on and beneath the surface of the country captivated her mathematical mind. She found work as a translator and tutor, moving between Lima, Cusco, and the provincial cities, always looking for a project that would engage her fully — something that demanded the precise, obsessive kind of intelligence that she possessed in abundance and that the world had so far found no use for.

In 1940, she met Paul Kosok. He was lecturing on his work at the Nazca pampa, showing his aerial photographs, explaining his theory about the astronomical alignments. Reiche was riveted. Here was a mathematical problem of extraordinary scale and complexity — hundreds of lines, dozens of figures, spread across a canvas the size of a European city, all waiting to be measured, mapped, and decoded. Here was a puzzle worthy of her mind.

Kosok took her to the pampa in 1941. She saw the lines from the air for the first time. And something happened — something that defies rational explanation, because Maria Reiche was the most rational woman who ever lived. She fell in love. Not with a person. With a place. With a problem. With the idea that the lines meant something, that the meaning could be found through measurement and calculation, and that she was the person to find it.

When Kosok left Peru in 1948, Reiche stayed. She did not merely stay. She moved to Nazca. She rented a small room in town, bought a broom and a measuring tape, and began the work that would consume the next fifty years.

She worked alone. Every day, she walked onto the pampa before dawn — the light was best in the early morning, when the low sun cast long shadows that made the shallow lines visible. She swept the desert surface with her broom, clearing away the fine sand and dust that accumulated on the figures, restoring their visibility line by line, metre by metre. She measured everything. She used a theodolite, a compass, a steel tape, and her own body as a measuring instrument, counting paces across the hummingbird, the monkey, the spider, the condor, building a record of dimensions and angles that was meticulous to the point of compulsiveness.

Her theory, developed over years of measurement, was an extension of Kosok's solstice observation. The lines, she believed, formed a vast astronomical calendar. The animal figures were constellations — or representations of celestial phenomena — and the straight lines pointed to the rising and setting positions of the sun, the moon, and specific stars at dates that were significant to the agricultural cycle. The Nazca, she argued, had built the world's largest astronomical instrument, using the desert as their observatory and the sky as their clock.

She published her findings in 1949, in a slim volume titled The Mystery on the Desert. A German edition followed in 1968 under the title Geheimnis der Wüste, and the book became a standard introduction to the Nazca Lines for a generation. Her prose was as precise as her measurements — dry, methodical, scrupulously careful — and her conclusions were presented not as certainties but as hypotheses to be tested.

But it was not her scholarship that made Reiche extraordinary. It was her devotion.

She did not just study the lines. She guarded them. She appointed herself their protector — an unpaid, self-authorised custodian of the most fragile archaeological site in the Americas. The pampa surface was incredibly delicate. A single footprint could last for centuries. A vehicle could destroy a figure in seconds. And the lines had no legal protection, no fence, no guards, no recognition from a Peruvian government that had more pressing concerns than ancient scratches in the desert.

Reiche fought. She fought the local government, the national government, the Pan-American Highway authority, the farmers who drove cattle across the pampa, the tourists who wandered the desert unsupervised, and anyone else who threatened her lines. She lobbied, petitioned, argued, cajoled, and occasionally stood physically in the path of vehicles to prevent them from crossing the geoglyphs. She persuaded the Peruvian Air Force to conduct aerial photographic surveys. She gave lectures, raised awareness, and used her growing international reputation as leverage to demand official protection.

The protection came, eventually. Slowly. Grudgingly. But it came, in large part because one stubborn German mathematician refused to stop fighting for it. When the Nazca Lines were designated a UNESCO World Heritage Site in 1994, it was widely acknowledged that without Maria Reiche, there might have been nothing left to protect.

She spent her final years in a wheelchair, her eyesight failing, her body worn out by decades of desert sun and solitary labour. She died on June 8, 1998, in Lima. She was ninety-five years old. Her former home in Nazca was converted into a museum — the Museo Maria Reiche — and she was buried there, near the lines she had given her life to preserve.

They called her La Dama de las Líneas. The Lady of the Lines. It was the kind of title that invited sentimentality, and sentimentality was the one thing Maria Reiche would never have tolerated. She was not sentimental about the lines. She was precise. She was obsessive. She was right about some things and wrong about others, and she would have been the first to say so — provided you could prove it with measurements.

The astronomical theory she championed would be challenged, tested, and ultimately found wanting. But the lines survived. That was her monument.

 [image: Maria Reiche, the Lady of the Lines]Maria Reiche (1903–1998), the German mathematician who devoted fifty years to studying and protecting the Nazca Lines. Her advocacy was instrumental in the 1994 UNESCO World Heritage designation.
 

Chapter Four
 The Builders

 The people who made the lines are not a mystery. They left their name in the soil.

The Nazca civilisation flourished on the southern coast of Peru from approximately 200 BCE to 600 CE — eight centuries of cultural achievement in one of the most hostile environments on the planet. They were not an empire. They had no capital, no king, no centralised government. They were a network of chiefdoms — independent communities scattered across the river valleys that cut through the coastal desert, bound together by shared religious practices, a common artistic language, and the terrible, constant, existential problem of water.

The problem was simple and insoluble. The Nazca desert receives almost no rain. The rivers that cross it are seasonal — fierce torrents during the brief highland wet season, dry beds of sand and stone for the rest of the year. Agriculture was possible only in the narrow green ribbons along the riverbanks, where irrigation could draw water from the flow before it vanished into the desert. Everything else was rock, dust, and heat.

To survive, the Nazca became engineers. They built the puquios — a system of underground aqueducts so sophisticated that dozens of them still function today, two thousand years after their construction. The puquios were tunnels dug down to the water table, lined with stone, and accessed through spiral-shaped openings called ojos — eyes — that also ventilated the channels.

The ojos were remarkable. They were built as descending spirals, corkscrewing down from the surface to the channel below. Seen from above, they looked like enormous stone whirlpools set into the desert floor.

The Nazca were also artists of extraordinary ability. Their pottery — polychrome vessels painted in at least twelve distinct colours — is among the most beautiful and technically accomplished of any pre-Columbian civilisation. They painted before firing, applying mineral-based slips to the wet clay in complex, precisely rendered designs: mythical beings with multiple limbs, killer whales with human attributes, spotted cats, serpentine creatures, and above all, the great anthropomorphic deity that dominated their religious art — a figure with streaming hair, multiple trophy heads, and an expression of terrible, impassive authority.

Trophy heads. That detail deserves attention. The Nazca practiced head-taking. Archaeological evidence — the sheer quantity of prepared skulls found in Nazca contexts, the frequency of head imagery in their art, the ritualistic way the skulls were pierced and strung on cords — makes clear that the taking, preparation, and display of human heads was central to Nazca religious life. Whether these were the heads of enemies, of the honoured dead, or of sacrificial victims remains debated. What is not debated is that the Nazca lived in an intimate relationship with death, and that death was woven into the fabric of their most sacred practices.

And they drew on the desert.

The method was elegantly simple. Workers removed the top layer of dark, iron-oxide-coated pebbles from the pampa surface, exposing the lighter subsoil beneath. The lines were shallow — typically ten to fifteen centimetres deep — and the removed pebbles were piled along the edges, creating low borders that enhanced the contrast between the dark surroundings and the light interior. No paint. No pigment. No construction material other than what was already there. The lines were made by subtraction — by taking away the surface to reveal what lay beneath.

The tools were simple: wooden stakes, cords woven from plant fibres, and human hands. For the straight lines, stakes were driven into the ground at intervals and a cord was stretched between them. Workers scraped the surface along the cord, maintaining the line. For the animal figures, researchers believe the designs were first drawn at small scale — perhaps on cloth or on a flat surface — and then transferred to the pampa using a grid system, scaling up the proportions point by point.

Wooden stakes have been found at the ends of some lines, exactly where the surveying method would predict them. The construction required no aerial supervision, no hot-air balloons, no extraterrestrial assistance. It required patience, planning, and the kind of communal coordination that the Nazca practiced in every other aspect of their lives.

Researcher Joe Nickell demonstrated in the 1980s that a small team of workers could recreate even the largest Nazca figures in a matter of days, using only stakes, cord, and manual labour. The method was not mysterious. The scale was impressive, but the technique was accessible to anyone with a rope and a plan.

The mystery was never how. The mystery was why.

 [image: Nazca polychrome pottery vessel]Nazca polychrome pottery — among the most technically accomplished ceramics of the pre-Columbian Americas. The Nazca used at least twelve distinct colours, applying mineral-based slips before firing.
 

Chapter Five
 The Sacred Pathways

 Maria Reiche said the lines pointed at the stars. Paul Kosok called them the largest astronomy book in the world. For decades, the celestial calendar theory dominated scholarly and popular understanding of the Nazca Lines. It was elegant, it was romantic, and it had the appeal of a single, clean explanation that tied the lines to something universal — the movement of the heavens, the rhythm of the seasons, the cosmic order that all ancient civilisations seemed to worship.

Then the statisticians arrived, and the theory fell apart.

In 1973, Gerald Hawkins — the American astronomer who had made his reputation by demonstrating astronomical alignments at Stonehenge — turned his attention to the Nazca Lines. He fed the orientations of 186 lines into a computer and tested them against the positions of every significant celestial body at every significant date over a range of centuries. The results were disappointing. Some lines aligned with some celestial events, but no more than random chance would predict. There was no systematic pattern. The pampa was not an observatory.

Anthony Aveni, an archaeoastronomer at Colgate University, confirmed the finding in the 1990s with a more comprehensive analysis. He and his team conducted the most thorough survey of the Nazca Lines ever attempted, recording the orientation of every line, trapezoid, and geometric figure across the entire pampa. The statistical conclusion was unambiguous: the evidence was "insufficient to support" Reiche's astronomical theory. The lines did not point at the stars with any meaningful consistency.

But Aveni found something else. Something that Reiche had overlooked because she was looking at the sky instead of the ground.

The lines pointed at water.

Or more precisely, the lines followed the course of rivers, underground aquifers, and ancient water channels across the landscape. The great trapezoids — those enormous cleared areas, hundreds of metres wide and long — were aligned along the axes of the valleys. The straight lines radiated from points that coincided with water sources, spring sites, and the junctions where underground aquifers could be accessed. The lines were not a celestial map. They were a hydrological one.

"Our discoveries clearly showed," Aveni would write, "that the straight lines and trapezoids are related to water."

The water theory was given its fullest articulation by Johan Reinhard, an American anthropologist and National Geographic Explorer-in-Residence. In 1985, Reinhard proposed that the lines were sacred pathways — ritual routes along which processions walked to petition the mountain gods for rain and the fertility of the earth. In a desert that received four millimetres of rain per year, water was not a resource. It was a deity. It was life itself, and the absence of it was death, and the people who lived in this landscape would have organised their entire religious and ceremonial life around the desperate, constant need to bring water from the mountains to the fields.

The mountain worship theory made sense of details that the astronomical theory could not explain. The lines converged at points on the horizon where mountains were visible — the same mountains where rain fell and rivers began. The trapezoids were large enough to serve as gathering places for hundreds of people — the kind of communal ritual spaces that ethnographers had documented in Andean communities that still practiced forms of mountain and water worship. The animal figures, Reinhard argued, were offerings — images drawn in the earth as gifts to the deities who controlled the water, made visible from the sky because the gods looked down from the mountains.

David Johnson, an independent scholar from Poughkeepsie, New York, went further. Starting in 1996, Johnson proposed that the geoglyphs literally mapped the underground water system. Trapezoids marked the width and extent of aquifers. Zigzag lines indicated the boundaries where aquifer flow changed direction. Triangles pointed toward water sources. Spirals showed where the flow changed course underground. The lines, in Johnson's reading, were a map of the invisible — a three-dimensional representation of the water that lay beneath the desert surface, rendered in two dimensions on the pampa floor.

The correlation was tested and found to hold in at least five documented cases. The theory was not conclusive — five cases out of hundreds — but it was provocative. It suggested that the Nazca knew their aquifer system so intimately that they could draw it from memory, at a scale visible only from above, and that the drawing itself was an act of reverence — a way of acknowledging the hidden water on which their survival depended.

There was another theory, more prosaic but perhaps more honest. The lines were not about the stars. They were not about the water. They were about the walking.

The ceremonial pathway theory, developed by multiple scholars, proposed that the act of constructing and traversing the lines was itself the ritual. The Nazca did not build the lines to look at them. They built the lines to walk them. The long straight paths were processional routes, walked by groups of worshippers during religious festivals. The geometric clearings were gathering places. The animal figures were ritual circuits — paths that the faithful walked in prescribed patterns, tracing the outline of a spider or a monkey as an act of devotion.

The evidence for this was partly archaeological — pottery fragments and offerings were found along the lines, consistent with processions — and partly ethnographic. Andean peoples throughout the region practiced rituals that involved walking prescribed routes across sacred landscapes. The Inca ceque system, documented by Spanish chroniclers, was a network of forty-one lines radiating from the Coricancha temple in Cusco, along which processions moved to visit shrines and make offerings. The Nazca Lines could be an earlier, larger, more elaborate version of the same tradition.

No single theory has won. The lines remain a Rorschach test for scholars: astronomers see a star chart, hydrologists see a water map, anthropologists see a ritual landscape, and the truth is probably some combination of all three — or something else entirely, something the Nazca understood and we have lost the vocabulary to describe.

What is certain is that the lines mattered. They mattered enormously. A civilisation does not invest centuries of communal labour into something trivial. Whatever the lines meant, they were the most important thing the Nazca ever made.

 [image: Aerial photograph of the Nazca spider geoglyph]The Spider — 47 metres of precise anatomical detail, identified as a member of the genus Ricinulei, found only in the Amazon rainforest. Astronomer Phyllis Pitluga argued it represents an anamorphic diagram of the constellation Orion.
 

Chapter Six
 Chariots and Charlatans

 In 1968, a Swiss hotelier named Erich von Däniken published a book that would sell over thirty million copies in more than two dozen languages, transform the Nazca Lines into a global pop-culture phenomenon, and irritate professional archaeologists to a degree that still has not fully subsided.

The book was called Chariots of the Gods? — the question mark performing the same function in publishing that it performs in tabloid journalism, which is to say: allowing the author to make a claim while technically not making it. Von Däniken's claim, question mark notwithstanding, was straightforward. The great achievements of ancient civilisations — the pyramids of Egypt, the statues of Easter Island, the stone circles of Europe — were not built by humans. They were built by, or with the assistance of, extraterrestrial visitors who had come to Earth in the distant past, imparted their knowledge to primitive humanity, and then departed, leaving behind monuments that no merely human civilisation could have produced.

The Nazca Lines were his star witness.

Von Däniken argued that the long straight lines on the Nazca pampa were landing strips — runways for alien spacecraft that had used the flat desert as an airfield. The animal figures, he suggested, were signals or messages created by the Nazca after the aliens departed — cargo-cult images drawn in the earth in the desperate hope that the sky gods would see them and return. The lines were too large to be seen from the ground, von Däniken pointed out, so they must have been designed to be seen from the air. And since the Nazca had no aircraft, the intended audience must have been visitors who did.

The argument was seductive in its simplicity and catastrophic in its logic. It assumed that ancient peoples were incapable of large-scale engineering — an assumption that was not only wrong but patronising, carrying the implication that brown-skinned civilisations in South America could not have built impressive things without white-skinned aliens showing them how. It ignored the archaeological evidence that explained exactly how the lines were constructed. It ignored the cultural context that explained why. And it answered the question "Why can't we see them from the ground?" with "Because aliens" rather than with the far more interesting question: "Why did the Nazca make things they couldn't see?"

Professional archaeologists responded with exasperation. The lines were shallow scratches in the desert surface, ten to fifteen centimetres deep. They would have been destroyed instantly by the exhaust of any landing spacecraft. The "runways" were not flat, not smooth, and not oriented in any consistent direction. The animal figures bore no resemblance to anything an extraterrestrial navigator might find useful. The entire theory was, as one archaeologist put it, "an insult to the intelligence of the Nazca and to the discipline of archaeology."

Von Däniken was unmoved. He was also, it must be said, spectacularly successful. Chariots of the Gods? became one of the best-selling non-fiction books in history, and across more than thirty sequels, von Däniken would sell over seventy million books worldwide. He spawned television specials and an entire industry of ancient-astronaut speculation that continues to generate content for cable television and social media to this day. The History Channel series Ancient Aliens, which first aired in 2010, regularly features the Nazca Lines in episodes that present the extraterrestrial hypothesis with the same breathless credulity that Chariots pioneered half a century earlier.

The damage was twofold. First, it distorted public perception of the Nazca Lines, turning a genuine archaeological marvel into a prop for pseudoscience. For millions of people, the Nazca Lines are "those alien landing strips in Peru" — a misidentification so deeply embedded in popular culture that even people who know better repeat it as shorthand. Second, it diverted attention from the real questions — the questions about Nazca religion, about water, about social organisation, about the relationship between ritual and landscape — that are infinitely more interesting than the question of whether aliens visited Peru.

Jim Woodman tried a different kind of fringe theory. In the 1970s, Woodman proposed that the Nazca had achieved flight — that they had constructed hot-air balloons from locally available materials and used them to oversee the construction of the lines from the air. He claimed to have found pottery depicting a balloon, built a replica using Nazca-era materials, and achieved a brief, uncontrolled flight over the pampa. The experiment was dramatic but unconvincing. The pottery was widely disputed. No archaeological evidence of flight technology had ever been found in any Nazca context. And the construction method documented by researchers — stakes, cords, and a grid system — required no aerial supervision whatsoever.

The fringe theories shared a common flaw. They all began from the assumption that the lines were a problem to be solved — that their existence demanded an extraordinary explanation. But the lines were not extraordinary in their method. Ancient peoples all over the world made large-scale marks on the landscape. The hill figures of England, the effigy mounds of the American Midwest, the geoglyphs of the Amazon — all were created by pre-industrial societies using simple tools and communal labour. The Nazca Lines were larger, more numerous, and better preserved than most, but they were not alien. They were human. Brilliantly, obsessively, magnificently human.

The real question was never "How could they have made these?" It was always "What did they mean?" And that question, unlike the alien hypothesis, has never been fully answered.

 [image: The Nazca astronaut or owl-man figure on a hillside]The so-called "Astronaut" — a 30-metre humanoid figure etched into a hillside. Despite its nickname, the figure predates any concept of spaceflight by two millennia. It was Erich von Däniken's star witness for the extraterrestrial hypothesis.
 

Chapter Seven
 The Lines Speak

 In the twenty-first century, the Nazca Lines began to reveal secrets that had been invisible for two thousand years. The tools that unlocked them were not shovels or theodolites. They were drones, satellites, and artificial intelligence.

The transformation began quietly. In 2019, a team of researchers from Yamagata University in Japan announced the detection of 143 previously unknown geoglyphs on the Nazca pampa. The figures had been identified using high-resolution aerial imagery and ground-truthing — the patient, painstaking work of comparing satellite photographs with features visible on the desert surface. The new geoglyphs were smaller than the famous figures — many were less than ten metres across — and they depicted a different range of subjects: humanoid figures, decapitated heads, two-headed snakes, and abstract shapes that defied easy categorisation.

The discovery suggested that the known geoglyphs — the famous hummingbird, spider, and monkey — were only the most conspicuous members of a much larger population. The pampa was more densely decorated than anyone had suspected. The lines were not a gallery of greatest hits. They were a library.

In October 2020, during routine renovation work on a hillside near the pampa, workers uncovered a figure that stopped the archaeological world in its tracks. It was a cat — a lounging feline, about thirty-seven metres long, etched into the slope of a hill in a style that was immediately recognisable as older and simpler than the classic Nazca figures. The cat was dated to the late Paracas period (roughly 500 BCE–200 CE), making it one of the oldest known geoglyphs at the site — and attributing it not to the Nazca civilisation at all, but to its predecessor, the Paracas culture.

The cat changed the timeline. The geoglyphs were not a single project by a single civilisation. They were a tradition — a practice of landscape drawing that had been maintained, developed, and elaborated over centuries, passing from the Paracas to the Nazca like a language from one generation to the next. The lines were not a monument. They were a conversation.

Then came the machines.

In 2022, Yamagata University announced the discovery of 168 new geoglyphs, found using aerial imagery, drones, and field verification. The figures were small, faint, and had been overlooked by every previous survey. Many were barely visible to the naked eye — shallow scrapes in the desert surface, eroded by centuries of wind and time, detectable only by the subtle colour difference between the cleared interior and the surrounding desert varnish.

The real breakthrough came in September 2024. Sakai's team, now working in collaboration with IBM Research, announced the discovery of 303 new figurative geoglyphs — found in just six months using artificial intelligence trained to recognise the faint visual signatures of ancient geoglyphs in aerial photographs. The AI scanned thousands of high-resolution images, flagging areas where the subtle contrast patterns suggested human modification of the desert surface. Researchers then verified each detection on the ground.

The new figures nearly doubled the known total. They included birds, fish, plants, spiders, humanoid figures with elaborate headdresses, decapitated heads, and — in one particularly striking image — an orca wielding a knife. They were concentrated in areas close to ancient pathways, suggesting that they were meant to be seen by people walking the desert rather than by observers overhead.

By 2025, the count had risen again. An additional 248 figurative geoglyphs were announced, bringing the total to 893 known figures — of which 781 had been discovered through Yamagata University's AI-and-aerial-image work. The newly announced figures averaged around ten metres long. The technology had revealed more in five years than human eyes had found in five centuries.

But the technology also revealed threats.

The Nazca Lines are among the most fragile archaeological sites on Earth. Their preservation depends entirely on the extreme aridity and stability of the pampa surface — conditions that are increasingly under assault. Urban development is encroaching from the edges. Illegal miners dig into the desert margins. Tomb raiders excavate Nazca burials, damaging the surface as they go. And climate change is increasing the frequency of El Niño events, which bring torrential rains to a landscape that was never designed to handle moisture.

In December 2014, Greenpeace activists entered the restricted area near the hummingbird geoglyph during a United Nations climate conference in Lima. They laid out a promotional message in large yellow letters on the desert surface, leaving footprints across the desert varnish. The Peruvian government described the damage as "irreparable." Under Peruvian law, damaging a World Heritage site can carry a prison sentence of up to six years.

In January 2018, a truck driver drove his rig off the Pan-American Highway and across the pampa, leaving deep tyre tracks over a fifty-by-one-hundred-metre area and damaging three geoglyphs. The driver said mechanical failure; authorities said he ignored warning signs and may have been trying to avoid a toll. He was arrested, and the tracks remain visible on the desert surface.

The irony is bitter. The same aridity that preserved the lines for two thousand years makes them uniquely vulnerable to even trivial disturbance. Even small disturbances can remain visible for a very long time. The lines survived twenty centuries of nature. They may not survive twenty more years of humanity.

 [image: Aerial photograph of the Nazca monkey geoglyph]The Monkey — with its distinctive nine-coiled spiral tail, stretching across 93 metres of desert floor. By 2025, AI-assisted drone surveys had identified 893 geoglyphs on the pampa, nearly doubling the previously known total.
 

Chapter Eight
 The Desert Remembers

 There is a viewing tower on the edge of the Nazca pampa — a metal platform, thirteen metres high, erected by the roadside where the Pan-American Highway cuts through the desert. From the top, on a clear day, you can see three geoglyphs: the tree, the hands, and the lizard, or what remains of the lizard. The Pan-American Highway sliced the lizard figure in two. The road runs directly through its body. You can stand on the tower and see the head on one side and the tail on the other, separated by a strip of asphalt that carries trucks and buses between Lima and Arequipa, the drivers unaware that they are bisecting a two-thousand-year-old drawing.

It is a useful image. The Nazca Lines have always existed at the intersection of wonder and indifference — marvels that are invisible from the ground, threatened by the people who walk on them, and understood by almost no one.

The UNESCO designation in 1994 helped. The official name — "Lines and Geoglyphs of Nasca and Palpa" — was added to the World Heritage List under three criteria. The first recognised the lines as "a unique and magnificent artistic achievement that is unrivalled in its dimensions and diversity anywhere in the prehistoric world." The second acknowledged their exceptional testimony to the beliefs of a vanished culture. The third identified them as a unique form of land use "especially vulnerable to the impact of modern society."

That vulnerability is the defining fact of the Nazca Lines in the twenty-first century. The site is strictly protected — access to the pampa is restricted and controlled. But enforcement is imperfect. The pampa is vast. The budget is small. And the threats are constant: development, mining, looting, tourism, vandalism, and the slow, irrevocable changes in climate that are altering the desert's relationship with water.

The flights continue. Small aircraft operate from the Nazca airstrip, taking tourists over the pampa in looping circuits that trace the outlines of the most famous figures. From the windows, the hummingbird is perfect — its wings outstretched, its beak pointed, its proportions exactly right, drawn with a confidence that seems impossible for a civilisation that could never have seen it from this angle. The monkey curls its spiral tail. The condor spreads its wings. The spider, forty-six metres of anatomical precision, sits in the desert like a specimen pinned to a board.

And scattered around them, invisible to the casual tourist but revealed by the AI, are the hundreds of smaller figures — the humanoids with headdresses, the decapitated heads, the fish and serpents and abstract forms that tell a more complex story than the guidebooks allow. The famous figures are the headlines. The smaller figures are the text. Together, they form a document that no one alive can fully read.

What do the lines mean?

The honest answer is: we do not know. We have theories — water, stars, ceremonies, clans, calendars, maps — and each theory illuminates a part of the truth. The lines probably served multiple purposes, in the way that a cathedral serves multiple purposes: it is a place of worship, a statement of power, a work of art, a community project, and a claim on eternity, all at once. The Nazca Lines were likely all of these things, and more, and the more is the part we have lost.

We know how they were made. We know, approximately, when they were made and by whom. We know something about the civilisation that made them — their pottery, their aqueducts, their relationship with death and water and the mountains that brought rain. We know that the tradition stretched across centuries, from the Paracas to the Nazca, and that it represented the most sustained and ambitious act of landscape modification in the ancient Americas.

What we do not know is the experience. We do not know what it felt like to walk the outline of the spider in the dark, following the white line of exposed subsoil through the desert night, surrounded by the sound of drums and the smell of burning offerings and the vast, star-filled sky overhead. We do not know what the monkey meant to the person who drew it — whether it was a prayer, a map, a story, a name, or something for which we have no word. We do not know what the Nazca saw when they looked at the desert. We see lines. They saw something else.

The desert remembers, but it does not explain.

Maria Reiche understood this. She spent fifty years measuring the lines, and at the end of her life she knew their dimensions but not their meaning. She knew the angles but not the intent. She had devoted her existence to the preservation of something she could describe in mathematical detail but could not, finally, comprehend.

Perhaps that is the point. Perhaps the Nazca Lines are a reminder — the largest reminder ever made — that human beings have always been capable of creating things that outlast their own understanding. The pyramids will stand after their builders' names are forgotten. The cave paintings of Lascaux will survive the language of the painters. And the lines on the Nazca pampa will still be there when the last theory has been proposed and the last scholar has walked the desert, looking at the ground and wondering what it was trying to say.

The hummingbird does not answer. It never has. It just lies there in the red dust, wings spread, beak pointed, waiting for someone who can read the message that a civilisation scratched into the earth two thousand years ago and left for the sky to keep.

 [image: Aerial photograph of the Nazca condor geoglyph]The Condor — 134 metres from beak to tail, wings outstretched across the desert surface. The Nazca Lines were designated a UNESCO World Heritage Site in 1994, recognised as "a unique and magnificent artistic achievement unrivalled anywhere in the prehistoric world."
 

Timeline

 c. 400–200 BCE — The Paracas culture creates the earliest geoglyphs on the Nazca pampa, including the cat figure discovered in 2020 — the oldest known geoglyph at the site.

 c. 200 BCE – 500 CE — The Nazca civilisation creates the majority of the geoglyphs during eight centuries of cultural activity. Over 800 straight lines, 300 geometric designs, and 70+ animal and plant figures are etched into the desert surface.

 c. 500 CE — The Nazca construct the puquio underground aqueduct system. Researchers documented forty-three puquios near Nazca, of which more than thirty still carry water today.

 c. 500–750 CE — The Nazca civilisation declines and collapses, likely due to a catastrophic El Niño event compounded by deforestation of the Huarango tree.

 1553 — Spanish chronicler Pedro Cieza de León publishes the first written mention of the lines, describing them as trail markers.

 1927 — Peruvian archaeologist Toribio Mejía Xesspe spots the lines while hiking through the foothills — the first modern scholarly observation. He interprets them as ancient ritual pathways (ceques).

 1940–1941 — American historian Paul Kosok conducts the first aerial surveys. On June 22, 1941 — the winter solstice — he observes lines converging at the sunset point and calls the pampa "the largest astronomy book in the world."

 1946 — German mathematician Maria Reiche begins her lifelong study and preservation of the lines. She will devote fifty years to the work, sweeping the desert surface by hand to keep the figures visible.

 1949 — Reiche publishes The Mystery on the Desert, proposing that the lines form an astronomical calendar.

 1968 — Erich von Däniken publishes Chariots of the Gods?, claiming the lines were alien landing strips. The book sells over 30 million copies and transforms the Nazca Lines into a global pop-culture phenomenon.

 1973 — Astronomer Gerald Hawkins tests the astronomical alignment theory by computer analysis of 186 lines and finds no statistically significant pattern.

 1985 — Anthropologist Johan Reinhard proposes the water/fertility cult theory: the lines were sacred pathways for rituals petitioning mountain gods for rain.

 1990s — Anthony Aveni conducts the most comprehensive survey of the lines to date. Confirms insufficient evidence for the astronomical theory, but finds clear correlation between lines and water features.

 1994 — The "Lines and Geoglyphs of Nasca and Palpa" are designated a UNESCO World Heritage Site.

 1998 (June 8) — Maria Reiche dies in Lima at age ninety-five. Her home in Nazca is converted into a museum.

 2014 (December) — Greenpeace activists damage the hummingbird geoglyph during a protest at a UN climate conference, leaving footprints across 1,600 square metres of protected ground.

 2018 (January) — A truck driver drives his rig off the Pan-American Highway and across the pampa, damaging three geoglyphs over a 50-by-100-metre area.

 2020 (October) — The cat geoglyph is discovered during hillside renovation — the oldest known figure, dated to 200–100 BCE, attributed to the Paracas culture.

 2024 (September) — Yamagata University and IBM announce 303 new figurative geoglyphs discovered using AI in just six months, nearly doubling the known total.

 2025 — Total known geoglyphs reaches 893, with 781 identified through AI and aerial-image analysis.

 • • •

 

About This Book

 The Nazca Lines is a dramatised historical narrative based on documented events. The chronology, key figures, and factual framework are grounded in primary sources and historical scholarship; dialogue and some scene detail are imaginatively reconstructed to bring the story to life.
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