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AUTHORS NOTE

	Every primary source quoted in this book, from the Alexiad of Anna Komnene to the Antapodosis of Liutprand of Cremona, is drawn from the surviving Byzantine and Latin record. Where I describe the private thoughts of a soldier on the walls or a merchant in the harbor, I have done so within the bounds of what the sources tell us was possible, plausible, and consistent with the customs of the age. I have not invented battles, sieges, emperors, or outcomes. I have, in a few places, imagined the texture of a single evening: the smell of a workshop, the sound of a bronze nozzle being tested in a courtyard, the private fear of a man waiting for an enemy fleet to round a headland. These moments are marked by their nature as scenes rather than as citations, and they rest on what historians and archaeologists have established about daily life in Constantinople during the seventh through twelfth centuries.

	This is a book about a weapon whose recipe no longer exists anywhere on earth. It is also a book about what a civilization will do to protect the one thing standing between it and destruction. I have tried to write it the way the story deserves: as a mystery with real stakes, populated by real people, set in one of the most remarkable cities that has ever stood.

	 


PROLOGUE

	THE NIGHT THE SEA CAUGHT FIRE

	In the early summer of 941, a fisherman standing on the shore near the mouth of the Bosphorus would have seen something that had never before been witnessed by human eyes: the surface of the sea itself bursting into flame.

	The fleet approaching Constantinople that year belonged to Igor, prince of Kiev, and by the account of the Rus chronicles that survive from the period, it numbered in the thousands of vessels, shallow drafted longboats built for the rivers of the Dnieper and adapted for the open water of the Black Sea. The Byzantine capital they were sailing toward had been left almost undefended. The main imperial fleet was engaged against Arab raiders in the eastern Mediterranean. The bulk of the professional army was stationed along the empire's eastern frontier, hundreds of miles away. Constantinople, the richest city in the medieval world, appeared to be exactly what Igor's scouts had reported: open, wealthy, and unguarded.

	What the Rus prince did not know, and what his scouts could not have told him even if they had seen it with their own eyes, was that the Byzantine co-emperor Romanos I Lekapenos had gathered fifteen aging warships, vessels considered too old for front-line service, and fitted each one with a device that had been the empire's most closely guarded secret for nearly three centuries.

	The Rus, unfamiliar with these strange, retired-looking ships and eager to capture their crews, made what seemed like the obvious tactical choice. They surrounded them.

	It was the last mistake many of them would ever make.

	From bronze tubes mounted on the bows and sterns of the Byzantine ships, a liquid fire erupted across the water, clinging to hulls, to oars, to the men themselves, and continuing to burn even as panicked sailors leaped into the sea to escape it. The Lombard diplomat Liutprand of Cremona, writing decades later from testimony passed down through his own stepfather, who had witnessed the destruction of the Rus fleet as a Western envoy present in the city, recorded that the attackers, on seeing the flames, chose to jump into the water rather than face the fire, and that many drowned under the weight of their own armor while others burned regardless of the sea around them. Survivors who managed to reach the shore were captured and executed. The prince who had come to plunder the wealthiest city on earth returned home, by most accounts, with a fraction of the fleet he had set out with.

	This was Greek fire, and the battle in the summer of 941 was neither its first appearance nor its last. It had already saved Constantinople from two devastating Arab sieges in the seventh and eighth centuries. It would go on to be used against rebels, against pirates, against the Bulgarians, and eventually against Crusaders, for a span of time that historians now measure not in decades but in centuries. No other weapon in the medieval world matched its combination of psychological terror and battlefield effectiveness. Enemies who managed to capture the apparatus intact still could not make it work. Enemies who tried to copy the substance produced only inferior imitations. The formula itself, according to the tenth century emperor Constantine VII Porphyrogenitus, was to be guarded as one of three things that must never, under any circumstance, pass into foreign hands, ranking alongside the imperial regalia and the marriage of a Byzantine princess to a foreign ruler.

	And then, sometime in the centuries that followed the Fourth Crusade's sack of the city in 1204, the knowledge simply stopped being used. The sources fall silent. The last confirmed deployment of the classic siphon-projected liquid fire appears to belong to the twelfth century, and by the time the Ottoman Turks finally breached the walls of Constantinople in 1453, ending the Byzantine Empire after more than a thousand years, the weapon that had saved the city so many times before was gone. Not banned. Not replaced by something obviously superior in every case. Simply gone, its formula lost so completely that no chemist, no historian, and no military engineer has ever definitively reconstructed it in the eleven centuries since its invention.

	This is the story of that weapon: how a refugee fleeing a conquered homeland gave an empire a technological edge that outlasted his own lifetime by seven hundred years, how that empire built one of history's most successful state secrets around a jar of flammable liquid, and how, in the end, even the most zealously guarded knowledge can be lost to time. It is a story of chemistry and engineering, of espionage and imperial paranoia, of desperate naval battles fought within sight of the greatest city on earth, and of the modern scientists and historians who have spent decades trying to answer a question the Byzantines themselves would have found almost sacrilegious to ask out loud: what, exactly, was in the jar?

	 


CHAPTER ONE

	A CITY THAT SHOULD NOT HAVE SURVIVED

	Stand today on the promontory where the old city of Constantinople once faced the water, and you can still feel why an emperor named Constantine chose this spot in the year 330 to refound the ancient Greek colony of Byzantium as the new capital of the Roman world. The peninsula juts out into the confluence of three bodies of water: the Bosphorus strait to the east, the Sea of Marmara to the south, and the natural harbor known as the Golden Horn curling along the northern shore. On three sides, the city is nearly surrounded by sea. On the fourth, the landward side facing west into Thrace, a series of walls would eventually rise that eight centuries of enemies would fail to breach through direct assault.

	This geography was not an accident of nature that Constantinople's founders stumbled upon. It was the entire point.

	A city built at the hinge between Europe and Asia, controlling the only sea passage between the Black Sea and the Mediterranean, sitting astride every major trade route that connected the grain fields of southern Russia to the markets of Italy and Egypt, was a city that would inevitably attract the ambition of every power within reach of it. The Persians wanted it. The Avars wanted it. The Arabs wanted it, twice, with armies and fleets large enough to nearly succeed. The Bulgarians wanted it. The Rus wanted it, more than once. Later the Crusaders would take it by treachery rather than by siege, and later still the Ottoman Turks would finally succeed where so many others had failed. For over eleven hundred years, Constantinople was arguably the single most fought over piece of real estate on the planet, and for most of that time, it held.

	To understand why Greek fire mattered as much as it did, you first have to understand what the city was defending, and why it was worth defending at almost any cost.

	By the seventh century, when the events of this book begin, the Byzantine Empire, as historians now call the surviving eastern half of the Roman Empire, had already endured what should have been several extinction level crises. The western half of the Roman world had collapsed into a patchwork of Germanic kingdoms in the fifth century. The eastern half, ruled from Constantinople, had absorbed that shock, survived a catastrophic plague in the sixth century that may have killed a quarter or more of its population, and then, just as it seemed to be recovering, found itself facing an entirely new and unprecedented threat pouring out of the Arabian Peninsula.

	The rise of Islam in the seventh century produced one of the fastest and most complete military conquests in recorded history. Within a single generation of the Prophet Muhammad's death in 632, Arab armies had overrun Byzantine Syria, Byzantine Palestine, and Byzantine Egypt, three of the empire's wealthiest and most populous provinces, and had gone on to destroy the Sassanid Persian Empire entirely. By the 670s, the caliphate's fleets were sailing into the Aegean, its armies were pressing into Anatolia, and its commanders were openly discussing what many considered the logical next step: the conquest of Constantinople itself, and with it, the extinction of the last remnant of the Roman state that had dominated the Mediterranean world for the better part of a thousand years.

	Modern readers, accustomed to thinking of the Byzantine Empire as a fixture of the medieval world that simply existed until 1453, tend to underestimate how close it came to ending in the 670s instead, nearly eight centuries earlier. If Constantinople had fallen to the Arab sieges of the late seventh or early eighth century, the entire subsequent history of Europe would have unfolded differently. There would have been no Byzantine bulwark absorbing the brunt of Islamic expansion into southeastern Europe for the following seven centuries. There would have been no continuous transmission of Greek scientific, philosophical, and literary texts through a surviving Greek speaking Christian state, texts that would later flow west during the Renaissance and help ignite it. The Balkans, quite possibly all of southeastern and central Europe, would have faced a dramatically different trajectory, decades or centuries earlier than the Ottoman conquests that eventually did arrive.

	What stood between the Arab caliphate and the total collapse of the eastern Roman world was, in the most literal sense, a wall of water and a wall of stone, and behind both of those walls, a chemical weapon whose composition remains disputed to this day.

	The stone walls are the easier part of the story to tell, because they still exist. The Theodosian Walls, named for the fifth century emperor Theodosius II under whom the final and most formidable version was constructed, ran for roughly four miles across the landward approach to the city, consisting of a triple line of defenses: an outer moat that could be flooded, a low outer wall, and a massive inner wall studded with towers that in places rose to heights of forty feet or more. These walls were, by any measure, among the most sophisticated fortifications built anywhere in the pre-modern world, and they succeeded in turning back siege after siege for a thousand years, falling to direct assault only once, in 1453, and even then only after the introduction of massive gunpowder artillery specifically designed to breach them.

	But the walls alone could not have saved Constantinople from the threats it faced in the seventh and eighth centuries, because those threats did not come only from the land. They came from the sea as well, and in some ways the sea was the more dangerous approach. An army stuck outside the Theodosian Walls, no matter how large, would eventually run short of supplies, suffer from disease in its camps, and face the harsh reality that a besieging force often died of starvation and illness before the besieged city did. A fleet, however, could blockade the city's harbors, cut off the grain shipments from Egypt and later from the Black Sea region on which the city's enormous population depended, and potentially force a surrender through starvation without ever needing to breach a single wall.

	This is precisely what the Arab commanders attempted in both the first great siege of 674 to 678 and the second in 717 to 718. In both cases, Arab fleets sailed into the waters around Constantinople with the explicit intention of blockading the city by sea while land forces pressed the siege from the west. In both cases, the Byzantine navy, using a weapon that had only recently been developed, met those fleets and destroyed them so thoroughly that the sieges collapsed.

	That weapon was Greek fire, and its story begins not in Constantinople itself but in a conquered province hundreds of miles to the southeast, with a single refugee fleeing a world that the armies of Islam had just finished conquering.

	Before we follow him there, it is worth pausing to consider something that is easy to lose sight of when reading military history from a comfortable distance of thirteen centuries: the sheer scale of what was at stake in these sieges was not abstract. Constantinople in the seventh century held a population that may have exceeded three hundred thousand people, at a time when most European cities numbered in the low thousands. It held the greatest library and scholarly tradition surviving anywhere in the former Roman world. It held the Hagia Sophia, still at that time the largest domed building on earth, a structure so architecturally audacious that later visitors from across Europe and the Islamic world would travel specifically to see it. It held the imperial treasury, the administrative apparatus of a state with functioning taxation, professional bureaucracy, and standing armies at a time when most of western Europe had reverted to subsistence level political organization. Everything that a modern reader associates with continuous, organized civilization in the eastern Mediterranean and, by extension, much of what would later flow into the European Renaissance, depended on this single city not falling.

	It very nearly did fall. Twice, within the span of about forty years, Arab commanders brought overwhelming force against Constantinople with every reasonable expectation of success, based on the conquests that had preceded these campaigns. Syria had fallen in a matter of years. Egypt had fallen even faster. Persia, an empire that had rivaled Rome itself for seven centuries, had been utterly destroyed. There was no obvious reason, from the perspective of an Arab general in the 670s or the 710s, why Constantinople should prove any more resilient than Damascus or Alexandria or Ctesiphon had been.

	And yet it did prove more resilient, and the reason, according to virtually every surviving account from both Byzantine and Arab sources, was a weapon that appeared seemingly from nowhere: a liquid fire that could be projected from ships, that clung to whatever it touched, that continued burning even on the surface of the sea, and that reduced entire enemy fleets to blackened wreckage in a matter of hours.

	The Byzantines called it, in their own sources, by several names: sea fire, liquid fire, prepared fire, or simply the fire of the Romans, since they continued to think of themselves as Romans throughout their history even as the western world began calling them Greeks. It was later Crusader and Western European chroniclers who coined the term that has stuck in the historical record ever since: Greek fire, a name given by outsiders to a weapon whose Byzantine masters would probably not have recognized it, since to them it was simply the fire, or the fire that saves, a technology so central to their survival that it needed no further qualification.

	What follows in this book is the story of how that fire came to exist, how it was used, how it was guarded, and how, centuries later, it disappeared so completely that no one alive today can say with certainty exactly what was burning in those bronze tubes as they were aimed at enemy ships across the water of the Bosphorus. It is a story that takes us from a refugee's workshop in a newly conquered Syrian city to the walls of Constantinople under siege, from the private council chambers of Byzantine emperors terrified of a secret slipping into enemy hands, to modern laboratories where historians and chemists have spent decades trying to recreate a formula that vanished from human knowledge roughly eight hundred years ago.

	The Architecture of Defiance

	To walk the line of the Theodosian Walls today, even in their weathered and partially ruined state, is to encounter one of the most carefully considered pieces of military engineering that survives anywhere from the ancient or medieval world. The project began under Theodosius II in the early fifth century, its construction overseen by the praetorian prefect Anthemius, who served as the young emperor's regent and de facto ruler of the eastern empire during the years the walls first rose. The initial single wall, completed around 413, was expanded within a generation into the full triple line of defenses that would define the city's landward profile for the next thousand years: an outer ditch, wide and deep enough to be flooded in times of siege, fronting a low outer wall studded with its own towers, which in turn stood before the massive inner wall, its towers rising higher still and spaced so that archers and engineers stationed on one could bring supporting fire onto the ground before its neighbors.

	This was not defense by accident or improvisation. It was defense by calculation, the product of engineers who understood that an attacker who somehow crossed the ditch and scaled the outer wall would find himself trapped on a narrow terrace, exposed on every side to missile fire from the towering inner wall just ahead, with no useful way forward and no easy way back. Byzantine military planners of subsequent centuries inherited this system and maintained it with a seriousness that reflected its centrality to the empire's survival, repairing earthquake damage, as inscriptions still visible at several of the ancient gates attest, and periodically extending or reinforcing sections as new threats or new technologies demanded.

	It is worth remembering that Constantinople was not merely one fortified city among many in the medieval Mediterranean world. It was, in a very real sense, the fortified city, the standard against which every other siege of the period was implicitly measured, and the fact that its walls held for so long against so many determined enemies, while other great cities of late antiquity, Rome among them, fell to various besiegers within the same centuries, tells us something important about the sheer scale of investment and expertise the Byzantine state poured into the physical defense of its capital.

	But walls alone, however formidable, answer only half of the strategic problem a city like Constantinople faced. A wall keeps an army out. It does nothing, on its own, to prevent a fleet from sailing past it, encircling the city by sea, and starving its population into submission over a period of months or years, a strategy that required no breach of any wall at all, only patience and control of the surrounding water. This is precisely the vulnerability that both of the great Arab sieges examined in this book's early chapters attempted to exploit, and it is precisely the vulnerability that Greek fire, once introduced, closed as effectively and as permanently as the Theodosian Walls had closed the landward approach centuries earlier.

	The City

	
	
	
	
	
	
	
	
	
	
	
	
	
	
