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			In no future war will the military be able to
ignore poison gas.
It is a higher form of killing.

			 

			Professor Fritz Haber, winner of the Nobel Prize for
Chemistry, inventor of chemical warfare, 1923

		

	
		
			INTRODUCTION

			A Higher Form of Killing was the first book either of us ever wrote. It was published in 1982, fared reasonably well, was translated into German, and duly passed into honorable obscurity about a decade ago. We never expected to return to the subject.

			But chemical and biological weapons have assumed a horrible importance again. Indeed, they are probably more of a threat to the security of the world now than they were twenty years ago, when America’s decision to develop a new generation of “binary” chemical weapons first prompted our interest in their history. Astonishingly, it seems likely that more people were killed by poison gas in the 1980s than in any decade since the First World War—as many as 20,000 in the Iran-Iraq War alone. A type of weapon which most military experts thought to be obsolete, and which three generations of arms negotiators have sought to outlaw, has made a comeback—and with a vengeance.

			Chemical and biological weapons (CBW)—frequently, and not inaccurately, described as “the poor man’s atomic bomb”—are instruments of mass destruction that were once within the reach only of the world’s most sophisticated nations. But the proliferation of technology has now made them readily available to such secondary powers as Iraq, Iran, Syria, Libya, and North Korea. Indeed, Japanese terrorists have managed to manufacture one of the most deadly of all the nerve agents—sarin—in their own private facility. After the attacks on America of September 11, 2001, President George W. Bush declared that the world was “at war with terrorism.” It is, regrettably, fairly likely that at some point in the course of this “war,” the terrorists will try to strike back with at least one of the weapons described in this book. Five people have already died from weapons-grade anthrax poisoning in the United States. It is not, at the time of writing, clear where that anthrax came from, or who used it. But there are worryingly large quantities of weaponized anthrax in existence. The collapse of the Soviet Union, for example, has finally revealed the full extent of the Kremlin’s CBW arsenal. It must be regarded as a serious possibility that some of this material has found its way into new hands.

			Our original purpose in writing this book was to put together the first general history of gas and germ warfare. It begins on the western front in 1915, when the Germans unleashed an attack using vaporized chlorine. It charts the growing escalation of gas warfare in that conflict, as each side sought to out-poison the other with new and more deadly weapons: phosgene, mustard gas, cyanide. It describes how the world’s powers then sought to outlaw chemical weapons, and how Nazi scientists developed a whole new generation of poison gases in the 1930s: the so-called nerve agents. It recounts the beginnings of the first major biological weapons program—in Britain, in the Second World War—and tells how Russia and America eventually came to stockpile massive amounts of the most deadly toxins on the planet.

			We describe it as a “secret history” because these weapons have generally been tested and manufactured clandestinely—for obvious reasons. All methods of killing are distasteful, but there is something particularly repulsive and shameful about the use of chemicals and germs. They are, first and foremost, indiscriminate weapons—“dirty,” as one young soldier we met during our researches put it. They rely for their effectiveness on taking their victim unawares. By and large they are invisible, and do their damage from within the body. You may not see the bomb or bullet that kills you, but that external threat is somehow “cleaner” than the malignant tumor, the paralysis or suffocation inflicted by these unseen weapons.

			Poison gas and germ weapons turn civilization on its head. Diseases are not fought, but carefully cultivated; doctors use their knowledge of the functions of the human body to devise ever more effective means of halting those functions; agriculturalists deliberately induce fungi and develop crop destroyers. The chlorine that poisoned our grandfathers at Ypres came from the synthetic dye industry and was available thanks to our grandmothers’ desire for brightly colored dresses. Modern nerve gases were originally designed to help mankind by killing beetles and lice; now, in the hands of the military, they are insecticides for people. (Indeed, if you want to imagine the effect of a nerve agent on a human being, the frantic death of a fly sprayed by an ordinary domestic insecticide gives an approximate picture.) Chemical and biological warfare, as one writer has put it, is “public health in reverse.”

			Ever since the first gas attack during the First World War, man has attempted to come to terms with the impulse that led him to develop these weapons. The provisions of the Biological Warfare Convention of 1972, and, most recently, of the Chemical Warfare Convention of 1997, have done much to outlaw gas and germ warfare. Yet the specter, somehow, has never entirely gone away. Why this should be so is one of the recurrent themes of this book.

			We have not rewritten or revised the ten chapters that form the bulk of A Higher Form of Killing. No doubt if we were embarking on it today, we would approach the subject differently. Here and there, new facts have come to light—for example about the extent of testing on human volunteers at Porton Down in the 1950s—but these have not substantially altered the story as we originally told it. And we would probably not have been quite so naïve. Looking back, there is an occasional tone of astonished outrage in these pages which seems to belong to another era. This is no doubt partly because we were younger, but partly, also, because we assumed we were writing about weapons that were on their way to becoming obsolete. It never occurred to us that less than two years after this book appeared, Saddam Hussein would be using mustard gas to turn back waves of Iranian infantry, let alone that Iraq would end up filling Scud missiles with anthrax to fire at Israeli civilians.

			Therefore, the brief eleventh chapter we have added, to sketch in the principal events of the past two decades, we have called “Full Circle.” The world, it turns out, has not heard the last of those terrible weapons, which first made their appearance on a warm spring afternoon in France nearly ninety years ago.

			Robert Harris,
Jeremy Paxman
December 2001 

		

	
		
			ONE

			“Frightfulness”

			The twenty-second of April 1915 had been a warm and sunny day, but toward the end of the afternoon a breeze sprang up. It came from the north, from behind the German lines, blew across noman’s-land, and gently fanned the faces of the Allied soldiers in position around the village of Langemarck, near Ypres.

			They were new to the trenches—French reservists and Algerians from France’s north African colony. To them the fresh wind must have seemed a good omen, for a few seconds later, as if on cue, the German guns that had been bombarding them all day suddenly stopped firing. An abrupt silence descended over the front.

			A few hundred yards away, four divisions—of the Twenty-third and Twenty-sixth German Army Corps—crouched in their trenches. They had waited there since dawn, unable to move for fear of giving away their presence. Now, just as it had begun to seem too late, the moment had come. The wind had changed. An attack.

			At five o’clock, three red rockets streaked into the sky, signaling the start of a deafening artillery barrage. High-explosive shells pounded into the deserted town of Ypres and the villages around it. At the same time the troops sheltering near Langemarck saw two greenish-yellow clouds rise from the enemy’s lines, catch the wind, and billow forward, gradually merging to form a single bank of blue-white mist: out of sight, in special emplacements protected by sandbags and concrete, German chemical warfare pioneers were opening the valves of 6,000 cylinders spread out along a four-mile front. The cylinders contained liquid chlorine—the instant the pressure was released and it came into contact with the air it vaporized and hissed out to form a dense cloud. At thirty parts per million of air chlorine gas produces a rasping cough. At concentrations of one part per thousand it is fatal. The breeze stirred again, and one hundred and sixty tons of it, five feet high and hugging the ground, began to roll toward the Allied trenches.

			Chemical warfare had begun.

			The wave broke over the first line within a minute, enveloping tens of thousands of troops in an acrid green cloud so thick they could no longer see their neighbors in the trench. Seconds later they were clutching at the air and at their throats, fighting for breath.

			Chlorine does not suffocate: it poisons, stripping the lining of the bronchial tubes and lungs. The inflammation produces a massive amount of fluid that blocks the windpipe, froths from the mouth, and fills the lungs. In an attempt to escape the effects, some men tried to bury their mouths and nostrils in the earth; others panicked and ran. But any exertion or effort to outdistance the cloud only resulted in deeper breaths and more acute poisoning. As the tide of gas washed over the struggling men their faces turned blue from the strain of trying to breathe; some coughed so violently they ruptured their lungs. Each man, as the British casualty report was later to put it, was “being drowned in his own exudation.”1

			Advancing cautiously behind the chlorine cloud came the German infantry, all wearing crude respirators of moist gauze and cotton tied round their faces. They passed through an unprecedented scene of horror. The dead lay where they had fallen, arms outstretched trying to escape the gas. Interspersed with the corpses, the wounded and dying sprawled gasping and choking as their agonized lungs coughed up mouthful after mouthful of yellow fluid. Any metal object the chlorine had come into contact with was tarnished. Buttons, watches, coins; all had turned a dull green. Rifles were rusted and looked as if they had been left out in the mud for months. Most of the breechblocks on the sixty guns the Germans captured that day were unusable.

			Any of the French still capable of movement fled. The British suddenly found the roads and bridges of their sector clogged with retreating soldiers, many of whom could only point at their throats in explanation. By six o’clock, even as far back as ten miles, the chlorine cloud was still making men cough and their eyes smart. By seven o’clock, the few French guns that had been left in action were ominously silent.

			The first large-scale gas attack had taken the Allied commanders so completely by surprise that it was not until the early hours of the morning that they began to appreciate the scale of the disaster that had overtaken them. The Germans had torn a hole four miles wide in the western front, smashing in an afternoon defenses that had held for months. The German commander, Falkenhayn, was as startled as his opponents by the overwhelming effect of chemical warfare. He had seen gas merely as an experimental aid to his attack and had insufficient reserves ready to exploit his advantage. But for that he might have been able to drive right through the Allied line to the Channel ports: the gas attack could have won the war for the Germans. Instead, as night fell over Ypres, the German soldiers dug in. Falkenhayn’s “experiment,” the Germans reckoned, had cost the Allies 5,000 men dead and 10,000 wounded.

			Thirty-six hours later, while the British and the French were still struggling to fill the breach in their defenses, the Germans struck again. At 2:45 A.M., shortly before dawn on April 24, Captain Bertram of the Canadian Eighth Battalion noticed some greenish-white smoke rising from the German front line about 600 yards away. Traveling at eight miles an hour, the cloud “drifted along the ground toward our trenches, not rising to more than seven feet from the ground when it reached our front line.”2 The bank of high-density chlorine rolled over the Canadians, whose only protection was handkerchiefs, socks, and towels that they urinated on and then stuffed into their mouths. Over the next few hours they were subjected to successive waves of gas so thick they blotted out the sun. Once or twice through the clouds the Canadians caught glimpses of German troops apparently dressed as divers, wearing large hoods with a single glass eyepiece set in the front.

			There was the same panic-stricken scramble for the rear. On a small stretch of ground leading from the advanced trenches to the supports Bertram counted twenty-seven bodies of men killed trying to outrun the gas; he himself collapsed with vomiting and diarrhea, unable to breathe, with a feeling “of great heaviness in the bottom of the chest.”

			The German gas and artillery attack killed 5,000 men. Sergeant Grindley of the Canadian Fifteenth Battalion was one of hundreds carried off the battlefield into the primitive medical posts. The doctors had no idea how to treat gas casualties and two days later Grindley died, gasping for breath. The surgeon who treated him called it “air hunger.” In blue pencil he scrawled a postmortem report:

			The Body showed definite discoloration of the face and neck and hands. On opening the chest the two lungs bulged forward. On removing the lungs there exuded a considerable amount of frothy light yellow fluid, evidently highly albuminous, as slight beating was sufficient to solidify it like white of egg. The veins on the surface of the brain were found greatly congested, all the small vessels standing out prominently.3

			Of those who survived the gas attack, 60 percent had to be sent home; half were still fully disabled at the end of the war.

			Neither for the first time nor the last, men like Grindley—“lions led by donkeys”—suffered for the blunders of their commanders who for weeks beforehand had been warned of what the Germans were planning. Although the facts were suppressed at the time, we now know that on April 13, over a week before the first attack, a French patrol had captured a German soldier actually carrying a respirator. The soldier, a twenty-four-year-old private named August Jäger of Germany’s Twenty-sixth Army Corps, revealed the German plan to use gas and described the position of the cylinders (the existence of which had already been confirmed by aerial reconnaissance). Jäger’s information was passed to the French divisional commander, General Ferry, who in turn passed it on to the British and French high commands with the advice either that the men threatened be withdrawn or the gas emplacements bombarded. Both his warning and his advice were ignored. As the official British report on the affair—classed “secret” until almost sixty years after the attack—put it:

			We were aware of the fact that the Germans were making preparations for the discharge of gas for several days previously. . . . Nobody seems to have realized the great danger that was threatening, it being considered that the enemy’s attempt would certainly fail and that whatever gas reached our line could be easily fanned away. No one felt in the slightest degree uneasy.... 4

			Neither Ferry nor Jäger profited when their predictions were proved correct. Ferry was dismissed from his post by the French high command, furious at having their incompetence revealed. Jäger’s fate was grimmer. In a memoir published in 1930, Ferry imprudently named him as the source of his information. Jäger, now a civilian, was promptly arrested, and at Leipzig in 1932 he was sentenced to ten years’ penal servitude, the court deciding that his betrayal of German plans had helped cost them the war—the last and perhaps saddest casualty of the first gas attack.

			The victims of Ypres were evacuated to the area around Boulogne, where they became the focus of intense scientific curiosity. What gas were the Germans using? What protection could be devised against it? The British ransacked their universities and hospitals for experts who might be able to provide the answers to these questions, and by the end of April the seaside town was filled to overflowing with wounded and dying men, attended by a small army of specialists and academics.

			The largest hospital was housed in the famous prewar casino at Le Touquet, one of the great symbols of the golden era that came to an end in August 1914. Now—wrote one of Britain’s leading physiologists, Joseph Barcroft—in elegant rooms that had once echoed to the sound of the roulette wheel, “one simply wades through wounded.” Another hospital, in the Pleasure Pavilion at the end of the pier, was “so full that it was almost impossible to move about. All the beds full and all available space on the floors. All the other hospitals are the same. Sometimes the beds are made and three cases pass through the bed in a day.” 5

			The feelings of shock and outrage were compounded by the fact that poison gas was specifically outlawed by international law. The Hague Declaration of 1899 had helped lay down the principle that there were certain methods of combat that were outside the scope of civilized warfare. The signatories, including Germany, had pledged among other things “to abstain from the use of projectiles the object of which is the diffusion of asphyxiating or deleterious gases.”

			To the gassed soldiers sixteen years later, this Edwardian gentlemen’s agreement must have been as far removed from the realities of 1915 as the ornate chandeliers and paintings crated away at the casino. With extraordinary cynicism, the Germans claimed that by not using projectiles but instead releasing the cloud of gas from cylinders, they had avoided breaking the Hague agreement. The German newspaper Kölnische Zeitung went so far as to claim that “the letting loose of smoke clouds, which, in a gentle wind, move quite slowly toward the enemy, is not only permissible by international law, but is an extraordinarily mild method of war.”6 The British commander in chief, Sir John French, did not think so. On April 23 he telegraphed London asking for the means to retaliate. On the twenty-fourth, as the Canadians were enduring the second gas attack, Lord Kitchener, the war minister, replied. “Before we fall to the level of the degraded Germans,” he informed French, “I must submit the matter to the government.” It was clear, international agreements notwithstanding, that general chemical warfare could not now be far off. While the cabinet considered the British position with regard to gas, news of the attack was spread to the general public.

			There was a great spasm of anti-German feeling. The press fueled the anger, printing vivid accounts of the suffering of the wounded. “Their faces, arms, hands were of a shiny grey-black colour,” wrote The Times of London, “with mouths open and lead-glazed eyes, all swaying slightly backwards and forwards trying to get breath.”7 Lord Northcliffe’s Daily Mail appealed to the women of England to make respirators using a simple pattern of cotton wool in a gauze envelope. The response to the Mail’s call was enormous: a million of these embryo gas masks were made in a single day. Unfortunately, thousands reached the front and were issued; they were useless when dry and caused suffocation when wet. A week after they arrived, the British high command ordered them to be withdrawn; by the time the last one disappeared from the battlefield some days later, the Mail’s respirator had been responsible for the deaths of scores of men.

			Not that the official policy was much better. The army relied on the advice of two British professors, Haldane and Baker, who visited the front on April 27. They recommended as protection the “use of cloths, etc., moistened with urine, earth folded in cloth or enclosed in a bottle from which the base has been removed.”8 These stopgap measures were all that the Allies had to carry them through three gas attacks on May 1, 6, and 10.

			The last and greatest attack of the summer came on the twenty-fourth. At dawn, under cover of a heavy artillery barrage, the Germans released chlorine along a two-mile sector of the front, between the Menin Road and Sanctuary Wood, southwest of Ypres. The men who held the line—soldiers of the British First Cavalry, Fourth, and Twenty-eighth Divisions—clutched hastily issued respirators consisting of two layers of flannel (with tapes attached to tie over the mouth) that were meant to be dipped in soda solution before use, bottles of which were placed in the trenches.

			The menacing cloud of greenish-white gas swirled over the British positions as it had over the French and Canadian, but this time at a totally unexpected density. The chlorine reached a concentration that proved fatal a mile and a half away; it was still strong enough to cause vomiting and smarting of the eyes nine miles from the front. Three miles back, at Ypres, houses and trees were completely blotted from view and the cellars of the hospital “became filled with a fog.” In the trenches themselves—only a few hundred yards from the cylinders—the gas produced desperate scenes, as General Wilson recorded:

			At first men used their respirators correctly, but as they became choked with gas the men redipped them in the solution which was distributed along the trenches.

			As the gassing continued, the men became excited and could not be prevented from putting the respirators to their mouths without squeezing them dry, the result was that the men could not breathe through the saturated respirators and, thinking they were being suffocated by the gas, dipped them at shorter intervals, breathing hard between the dips instead of holding their breath, with the inevitable result that they were rendered unconscious by the gas.9

			The attack lasted for over four hours. During the next few days, nearly three and a half thousand men were treated for gas poisoning; more than half of them had to be sent home to England. There were no figures for the number of dead.

			Two days later, on May 26, a strange figure clad in a uniform “bearing telltale marks of long association with mud and barbed wire,” a cap split by a shell splinter and a pistol strapped to his belt, appeared at the Advanced General Headquarters of the British army at Hazebrouck. Major Charles Howard Foulkes of His Majesty’s Royal Engineers had an appointment with General Robertson, chief of staff to Sir John French. It was an interview, Foulkes later recalled, of few words:

			“Do you know anything about gas?” he asked, to which I replied quite truthfully, “Nothing at all.” “Well, I don’t think it matters,” he went on; “I want you to take charge of our gas reprisals here in France. Something is going on in London and you must cross over and find out all about it. Then come back here and tell me what you propose to do”; and with this I was dismissed.10

			The British army had, in Foulkes, appointed as “gas adviser” a figure seemingly straight from the pages of Kipling or Rider Haggard. Foulkes was one of seven sons of a British chaplain in India, all of whom grew up to serve the empire, and five of whom were buried overseas. By the time of his appointment in 1915 Foulkes was forty. He had spent twenty-three years in the army, and had seen service in Sierra Leone (“The White Man’s Grave” where he had twice nearly died of malaria), Gambia, the Gold Coast, South Africa, the West Indies, Nigeria, and Ceylon. During the Boer War he had devised bicycle-mounted photo-reconnaissance equipment and several times narrowly escaped being shot while photographing Boer positions. In 1902, posing as a newspaperman and ostensibly covering the eruptions of the Mount Pelée volcano, he had secretly photographed the French fortification in Martinique for the Secret Service. In the same year, traveling on horseback and by canoe, he penetrated deep into hostile and largely unexplored country to chart the boundary between northern Nigeria and the French Sahara. A big game hunter, a First Division football player (for the Scottish side, Heart of Midlothian), a competitor at the 1908 Olympic Games, this remarkable, archetypal son of the empire was to crown his career as ADC to the king and die in his bed—in the same year that men landed on the moon—at the age of ninety-five.

			In 1915 the task facing him was to tax even his ingenuity to the utmost. The British high command wanted gas ready to employ in their autumn offensive. Foulkes had five months to devise a gas weapon, get it into production, recruit and train men to use it, and work out how best to employ it. Fortunately for the British, these attempts would not be hampered by further German gas attacks. After the attack on May 24, the wind began to blow from the west, and the Germans transferred their Gas Corps to the eastern front, where it was employed with devastating results against the ill-equipped Russian army. Apart from two attacks against the French in October, no more gas was discharged against the Allies in France until December.

			The major problem confronting Foulkes was the one that he, as a soldier, could do least about: the weakness of the British chemical industry. There was nothing in the United Kingdom, or even in the rest of the world, that could remotely match the productive capacity of Germany’s eight giant chemical combines huddled together in the massive concentration in the Ruhr known as the Interessen Gemeinschaft—the IG.

			To fight a war with poison gas requires highly efficient mass production, a demand which the IG (then capitalized at an estimated $400 million) was ideally suited to meet. Most First World War gases could be manufactured in bulk using the methods and machinery normally employed in making dyestuffs. By the start of the war, Germany had a virtual world monopoly in the production of dyes; Britain on the other hand could produce only a tenth of what she needed. The imbalance was to be a serious handicap to the Allied chemical warfare effort, which right up to the end of the war lagged behind the efficiency of their enemy’s. Indeed it was this unchallengeable superiority in chemical production, together with the fact that the British naval blockade was starving them of supplies of nitrate for making high explosive, that first led the German high command to contemplate using gas.

			They had introduced a form of tear gas (called T-Stoff after its inventor, Dr. Tappen) on the Russian front in January 1915. T-Stoff, one of the precursors of modern riot gas, was considered just within the scope of weapons permitted by the Hague Convention. The Allies had similar weapons. In March, the French, on the initiative of a conscripted policeman, introduced tear gas cartridges and grenades. The British were developing a stink bomb for clearing dugouts named SK after South Kensington where it was invented. In the stress of war, it seemed but a short step from the use of gases that incapacitated men by temporarily blinding or choking them to the introduction of lethal agents.

			The introduction of chemical warfare was in fact actively canvassed by the IG cartel from the outset of the war, most notably by its head, Carl Duisberg. An “imperious Prussian who would not tolerate dissent in either his personal or his business life,”11 a man who (specifically) spoke of and believed in the “Führer Principle” long before Hitler was ever heard of, Duisberg belonged to the scientific and industrial elite whose skill and unscrupulousness was to enable Germany to fight the world for ten out of the next forty years.

			The chemical industry was the foundation of Germany’s war machine. Without Duisberg’s factories’ discovery and mass production of synthetic nitrates, the kaiser would have been forced to sue for peace in 1915. Now the initiation of poison gas warfare promised both to strengthen further the IG’s position in Germany, and to revive the moribund dye industry, which had been at a virtual standstill since the start of the war. Duisberg urged the employment of chemical warfare at a special conference of the German high command in the autumn of 1914 and he personally investigated the toxicity of the various war gases. (Later he arranged for the offices of his own company, Bayer, to be decorated with a giant frieze depicting all the various aspects of the factory’s war work: one panel showed gas being made, another shells being filled, a third gas masks being assembled. At the end of the war he proudly displayed this work of art to a bemused Allied officer.)

			To Duisberg’s enthusiasm and the productive power of the IG was added the genius of Germany’s leading industrial scientist. The man today generally credited as the father of chemical warfare was the head of the Kaiser Wilhelm Institute in Berlin: Fritz Haber. Forty years old, a brilliant chemist, a future Nobel Prize winner and a fervent patriot, Haber energetically set about the task of finding the world’s first practical lethal chemical weapon. Work began in the autumn of 1914. “We could hear,” stated a witness at the end of the war, “the tests that Professor Haber was carrying out at the back of the institute, with the military authorities, who in their steel-gray cars came to Haber’s Institute every morning. . . . The work was pushed day and night, and many times I saw activity in the building at eleven o’clock in the evening. It was common knowledge that Haber was pushing these men as hard as he could.”12 In one of these early experiments a laboratory was blown up, killing Haber’s assistant, Professor Sachur.

			By January Haber had a weapon ready to show the army. Instead of filling the chemical into shells, he proposed to discharge it from cylinders. The chemical he chose was chlorine, a powerful asphyxiating gas that could be easily stored in the cylinders in liquid form; on contact with the air it evaporated into a low-hanging cloud, which, with a favorable wind, could be carried into the heart of the enemy’s position. In addition, there were large stocks of chlorine to hand. Even before the war, the IG was producing forty tons per day; British production was less than a tenth of this.

			The shock of the new weapon, the scale upon which an attack could be mounted, and the ability of gas to penetrate even the strongest fortifications, gave the Germans great hope that chemical warfare might end the deadlock in the west. Haber himself went to Ypres to supervise the attack. Yet despite the fact that between April 22 and May 24, 500 tons of chlorine were discharged from over 20,000 cylinders, the Allied line held. Gas could not win the war alone—it had to be backed by a powerful offensive, which at Ypres the Germans failed to mount. Haber was bitterly disappointed. The military commanders, he wrote later, “admitted afterward that if they had followed my advice and made a large-scale attack, instead of the experiment at Ypres, the Germans would have won.”13

			Haber returned to Berlin where his wife Clara pleaded with him to give up his work and stay at home. Haber refused. In May he left for the eastern front where in three devastating attacks forty miles west of Warsaw the Russians lost around 25,000 men killed and wounded. Throughout the war the poorly protected Russians suffered the worst of all the countries engaged in the chemical war: by the end of the war they were said to have suffered almost half a million casualties. In just one of the early attacks the Siberian Regiment was virtually eliminated—it began with thirty-nine officers and 4,310 men; it ended with four officers and 400 men.14

			In the west, however, it was the Germans who were about to suffer. Duisberg had made a fatal miscalculation about the Allies’ inability to respond with chemical weapons. Far from breaking the stalemate as he and Haber had hoped, gas was to become a major part of it. A pattern was established that was to persist to the end of the war: the Germans would initiate the use of a new gas to try to break through; it would fail, be copied by the Allies, and the cycle would repeat itself. In the summer of 1915, as work began in the Kaiser Wilhelm Institute on the next war gas—phosgene— Foulkes struggled to find the men and material for the Allies’ first gas attack—using chlorine.

			Haber himself was left to mourn the personal cost of his work on chemical warfare. On the night that he left for the eastern front, Clara Haber committed suicide.

			And so, by a combination of industrial might, military expediency, and the skill of a handful of patriotic scientists, the world drifted into chemical warfare. Britain’s poison gas offensive was waged by an elite section of the army, raised by Foulkes and known as the Special Companies (later the Special Brigade). Everyone was given extra pay and all held a rank at least equivalent to corporal. Most of them were new recruits, science graduates or industrial chemists. After the war many of them became key figures in Britain’s fledgling Imperial Chemical Industries. In 1915 they carried revolvers instead of rifles, were largely excused from the discipline of the parade ground, and learned instead to handle the “oojahs,” the great 190-pound cylinders of chlorine that required two men to carry them and were to be the basis of Britain’s first chemical attack.

			By September 25, 5,500 of these cylinders, containing 150 tons of gas, had been manhandled into position at Loos in Belgium ready for the British offensive. They had been shipped across the Channel in the greatest secrecy, each in an unmarked wooden box carried at a cost of twelve shillings each. A patrol of airplanes ensured that the Special Companies were not observed as they prepared the attack.

			The need for surprise was paramount. In all plans for the attack distributed to company commanders, gas was referred to simply as “the accessory,” and severe penalties were imposed on anyone who accidentally described the accessory as gas. The attitude of most officers to the accessory, and to the ill-assorted soldiers in charge of it, was well summed up by the old-school Captain Thomas in Robert Graves’s Goodbye to All That:

			Thomas said: “It’s damnable. It’s not soldiering to use stuff like that, even though the Germans did start it. It’s dirty, and it’ll bring us bad luck. We’re sure to bungle it. Take those new gas-companies—sorry, excuse me this once, I mean accessory-companies—their very look makes me tremble. Chemistry-dons from London University, a few lads straight from school, one or two NCOs of the old-soldier type, trained together for three weeks, then given a job as responsible as this. Of course they’ll bungle it. How could they do anything else?”15

			Yet, for all the suspicion, Foulkes could, on the eve of the Battle of Loos, look back on a remarkable achievement. Five months after the German initiation of gas warfare had caught the Allies by surprise, he had 1,404 men, including fifty-seven officers under his command. As they moved into position at midnight on the twenty-fifth, Foulkes waited nervously at Sir Douglas Haig’s battle headquarters at a nearby chateau, a large-scale trench map spread out on the table in front of him, with small flags representing each of his commanders. At 5 A.M. Haig considered calling off the attack. The wind was so slight that stepping onto the grounds of the chateau, he asked one of his officers to light a cigarette; the puff of smoke scarcely drifted in the still morning air. Nevertheless, the attack went ahead. At 5:50 A.M. the cylinders were opened. One gas officer, in a sector where the wind was least favorable, refused to discharge the gas. His refusal was relayed to headquarters who instructed him to do as he was told. A few minutes later he was horrified to see the cloud drift back, gassing hundreds of British troops.

			Graves was scathing about the efficiency of Foulkes’s men in his sector of the front. The spanners they had been provided with for unscrewing the cocks of the cylinders were the wrong size and “the gas-men rushed about shouting for the loan of adjustable spanners.” Only one or two cylinders were released. Warned of the attack the Germans opened fire: “direct hits broke several of the gas cylinders, the trench filled with gas, the gas-company stampeded.”

			[image: image]

			The original order given to Sergeant J. B. Moss of the Special Brigade’s B Company on September 25, 1915, instructing him to prepare for Britain’s first gas attack (Imperial War Museum).

			Things went better elsewhere along the front. An aerial reconnaissance report handed to Haig shortly after 6 A.M. reported that “the gas cloud was rolling steadily over toward the German lines.” As the chlorine reached the first trenches, warning drums began to sound along the length of the German front. In the trenches themselves the scenes were a virtual replay of those at Ypres in April. Officers and men were equally unprepared. Masks had been lost or forgotten, most of the respirators they had were useless (after the attack one British sergeant reported burying twenty-three gassed Germans: all were wearing respirators). German commanders reported complete panic. Men who had been given no rations for four days as a result of the constant bombardment that had preceded the gas attack were already weak and quickly collapsed. Some tried to crouch in dugouts—these were at first free from gas, but gradually it accumulated and forced them out. Seventy Germans tried to come over the top to surrender but were mown down by their own machine gunners who were better equipped than the ordinary troops, with divers’ helmets and oxygen cylinders. Eventually though even they succumbed: their oxygen supply lasted thirty minutes; by carefully interspersing the clouds of chlorine with waves of smoke, the British padded out the attack to forty minutes. The smoke had an additional psychological effect, blotting out the autumn morning with a fog so thick that as far back as four miles behind the German line visibility was less than ten paces.

			An hour after the first discharge of gas, the British infantry charged the German line, penetrating a mile in the first rush. “Behind the fourth gas and smoke cloud,” reported the war correspondent of the  Berliner Tageblatt, “there suddenly emerged Englishmen in thick lines and storming columns. They rose suddenly from the earth wearing smoke masks over their faces and looking not like soldiers but like devils. These were bad and terrible hours.”16 A soldier of the First Middlesex Regiment, in a letter that was stopped by the censor, wrote:

			I don’t want to see another scene like last Saturday morning. It was just Hell with the lid off. . . . The artillery bombarded them for four days and nights, never stopped, seven hundred guns behind us. At 5:45 on Saturday morning we turned the gas on the devils—it was an awful sight—and at 6:30 we climbed over the parapet and charged them. I carried a field telephone. Four of us started, I was the only one to reach the first German trench, which was full of dead, about three or four deep, all gassed. But they had the machine guns in the third-line trenches, and they mowed us down, and everywhere was mud and blood. When they called the roll on the 1st Middlesex, 96 answered present out of 1020.17

			British soldiers fought their way through German trenches that were a wasteland of dead. The Twentieth Brigade reported “whole machine gun crews lying gassed to death.” Other troops described “five men and two officers lying heaped in one place, blue in the face and undoubtedly gassed to death.” Men lay facedown in the trenches; one officer reported a German still seated in his chair— gassed. Elsewhere, six dead Germans were found huddled together, as if trying to ward off the cold. Many of the dead were in the second and third lines, and in the communicating trenches where they had died trying to scramble to the rear. “We saw the deadly effects of our gas,” wrote one officer to a London paper. “The Germans had suffered as we too had suffered in the past.”18

			In some places, the German line was penetrated by British troops to a depth of three miles. But, as in so many battles of the First World War, the gains were transitory and small, the sacrifices enormous. Although eighteen guns and 3,000 prisoners were captured, the Battle of Loos cost the British over 50,000 casualties. There was no breakthrough. As at Ypres, gas—unpredictable in its effects and heavily dependent upon the weather—had failed to achieve the decisive victory each side sought. Like Haber, Foulkes was left after the battle to sigh a series of “ifs”: “if fortune had been a little kinder, if the wind had been only slightly more favorable, there is no doubt whatever that Sir John French would have gained a smashing victory on this day.”19 As it was, within a week the Germans had recaptured almost all the ground they had lost.

			After Loos, gas was an even more unpopular weapon than it had been before. In the three weeks after the first discharge, 2,000 British troops were reported as casualties of British gas; fifty-five cases were severe and ten died. Pipes and cylinders often leaked, frequently they were damaged by enemy shells; and when a gas attack occurred, the wind often wafted the cloud over the wrong side. Even the commanders viewed it with distaste.

			In the ordinary soldier there was born a hatred of gas that steadily deepened as the war progressed. For the next three years men were kept constantly on their guard. Allied anti-gas schools were set up at Havre, Rouen, Étaples, Abbeville, Boulogne, and Calais. Every soldier was put through a standard course that included an hour immersed in a cloud of gas (to give him “confidence in his respirator”) and half a minute exposed to tear gas (to give him a fright and teach him to take anti-gas precautions seriously). Masks had to be put on in a regulation six seconds—but before being allowed to do so, and while still exposed to the tear gas, men had to repeat their name, number, and battalion; sometimes they were made to do it twice. “It was,” as one historian has put it, “a brisk business, which sent men back to the front with an aggrieved feeling of the unfairness of gas.”20 It was believed that gas casualties were a result of slack discipline. Courts of inquiry were held on the victims, and each gas case had to wear a “wound stripe”—visible evidence of his neglect in allowing himself to be gassed. (This practice was only stopped after the introduction of mustard gas, when there were simply too many casualties for the system to cope with.)

			The effectiveness of these stern measures is reflected in the statistics for gas casualties. Of the 180,983 British soldiers officially accounted as having been gassed in the First World War, only 6,062 are recorded as having died, giving a mortality rate of around 3 percent21 (although, as will be discussed later, this figure is almost certainly well below the true number).

			Using these figures, advocates of chemical warfare later argued that gas was actually the most humane of the weapons used in the First World War, wounding far more than it killed. But the figures do not reveal either the horror or persistence of gas wounds. Nor do they show the psychological casualties. As the fighting dragged on, the constant state of gas readiness imperceptibly sapped men’s strength and fighting spirit. Fear was omnipresent. Every few miles along every road, signs warned of the danger of gas. As far back as twelve miles you had constantly to carry your mask. In the event of a gas alarm a deafening racket arose along the front. Bells were rung, empty shell cases beaten, and the great Strombus horns— twenty-eight to the mile, powered by compressed air and audible nine miles away—let out warning screams. One eyewitness recalled:

			With men trained to believe that a light sniff of gas might mean death, and with nerves highly strung by being shelled for long periods and with the presence of not a few who really had been gassed, it is no wonder that a gas alarm went beyond all bounds. It was remarked as a joke that if someone yelled “gas,” everyone in France would put on a mask. . . . Two or three alarms a night was common. Gas shock was as frequent as shell shock. 22

			In June 1915, 2,500,000 “hypo helmets” were issued—bags of flannel which had been chemically impregnated against chlorine. The bags were placed over the head and tucked into the collar; two eyepieces cut into the front and made of celluloid enabled the wearer to peer out at the scene around him. In the autumn the British added modifications—the helmet was better impregnated and a rubber exhaust tube was added. Nine million of these P helmets were issued by December.

			The shapeless hood, the twin eyeholes, the elephant’s trunk of rubber hanging down from the mouth—the respirators gave the men a nightmarish quality as they moved around in the dense clouds of gas. The masks were extremely uncomfortable to wear. Often they leaked around the mouthpiece, or the eyepieces cracked and let in the gas. They produced a feeling of suffocation. A dangerous concentration of carbon dioxide was likely to build up inside. They made you sweat, and when that happened the eyepieces steamed up and the chemical solution the flannel had been dipped in began to run, stinging the face and dripping down the neck. And in a long attack, the effectiveness of the helmets could come dangerously close to exhaustion; with the chemical protection worn away, the gas was able to seep through.

			The P helmet had been hastily improvised to provide protection against phosgene, another chemical used in the dye industry, whose potential as a war gas had been noticed by the Allies in the summer of 1915. The helmet arrived at the front in the nick of time.

			At 5:30 A.M. on December 19, the German Gas Corps broke their six-month silence on the British front with an attack at Ypres using phosgene for the first time. Captain Adie of the Royal Army Medical Corps recalled a loud hissing sound. “Almost at the same moment red rockets went up from the German lines . . . I was at Headquarters drinking a cup of tea with the Colonel. At first I thought the water from which the tea was made had been over-chlorinated—a moment later I thought I could smell gas.” 23

			Traveling at great speed, the cloud—a mixture of chlorine and phosgene—outstripped the alarm system of gongs and klaxons and took hundreds of men unawares; one man was gassed five miles behind the front line. Panic set in on the dark winter morning as shell fire cut all the telephone wires to the front. It was mid-afternoon before Adie could reach the first trench. Most of the chlorine victims were already dead, “blue and puffed out,” the wounded frothing from the mouth. The phosgene victims began to feel worse as the day progressed. Men who thought they had escaped being gassed suddenly found the slightest effort made them ill.

			Some 30 or 40 men left the trench to report sick. To get to the road the men reporting sick had to go across about 100 yards of very rough muddy ground. The exertion, in heavy wet greatcoats, and with all their equipment, caused great alteration in their condition, and by the time they reached the road they were exhausted and were quite unable to proceed any further. The road was strewn with exhausted men, and we did not get them all in until 7 AM the next morning. The history of the men who remained at duty in the trenches was still more striking. One man, feeling fairly well, was filling sand bags when he collapsed and died suddenly. Two more men died in the same way that evening.24

			One officer died suddenly in an ambulance, another collapsed while walking to report his symptoms. A third reported to a medical post at 8:30 P.M. “He said he didn’t feel very well, but he did not look very bad. I gave him a cup of tea which he drank and we talked for a little while. Suddenly he collapsed in the chair he was sitting on. I gave him some oxygen but he died an hour afterwards.” That day 1,069 men were gassed; 116 died.

			The appearance of phosgene greatly deepened the fear of gas. Like chlorine it had quirky side effects—for example it made pipe tobacco taste like hay. But it was, at a rough calculation, eighteen times as powerful as chlorine, practically colorless and odorless, and much more difficult to detect. Effective in concentrations of just one part in 50,000 it had a deadly delayed action. A victim who has inhaled a lethal dose at first feels nothing more than a mild irritation of the eyes and throat that quickly passes off; for up to two days afterward a man might actually feel mildly euphoric. Throughout this period his lungs are filling with fluid. Collapse comes quickly. The slightest action—turning over in bed for instance—can send the respiration rate rocketing to 80 breaths per minute, the pulse to 120. The “drowning period” begins. Official reports describe “an abundant flow of thin watery fluid, often streaked with blood, which simply flows from the mouth as the dying patient loses the power to expel it. After death, the foam from this fluid may dry to a white efflorescence around the mouth.”25 Victims were known to cough up four pints of this yellowish liquid every hour; it could take forty-eight hours to die.

			The gas produced some of the most curious stories of the war. Foulkes recalled a German taken prisoner after a British phosgene attack. At his interrogation, in high spirits, he ridiculed the ineffectiveness of British gas. Twenty-four hours later he was dead. One German died while writing a letter home to his family. Because of its delayed action, phosgene caused many casualties among the men of the Special Companies, who were unaware that they were being poisoned.

			One sergeant got a slight dose of gas the day after an attack had been made, whilst disconnecting pipes from the empty cylinders: he paid no attention to it, did not even mention it at the time and carried on with his duties. He slept and breakfasted well on the following day, but an hour later he became very ill and died twenty-four hours after inhaling the gas.26 

			At the Battle of the Somme alone, fifty-seven of Foulkes’s men died from the effects of their own gas.

			It was at the Somme, in June 1916, that the Allies first used the new gas. In the biggest attack they had launched up to that time, chlorine and phosgene were released along a seventeen-mile front, producing a massive cloud that penetrated twelve miles behind the German lines. The cloud wiped out men, horses, wildlife, insects, vegetation—virtually everything it touched. Three months before autumn, all the leaves on the trees in the nearby Monchy wood had fallen. The war correspondent of the Frankfurter Zeitung wrote of the hundreds of dead rats and mice that “are found in the trenches after gas attacks. Owls are greatly excited. Behind the front, fowls and ducks are said to have become restless a quarter of an hour before the gas clouds approached; and the gas kills ants and caterpillars, beetles and butterflies. I found a hedgehog and an adder both killed by gas. The only birds that seem indifferent to the gas are the sparrows.” 27 A few weeks later, in August, a German cloud of phosgene reached a height of sixty feet and passed through a wood near Ypres, killing thousands of birds nesting in the trees.

			On the Somme, phosgene killed men in the hundreds. The Daily  Chronicle enthusiastically reported that “British wounded brought back from the German trenches by their comrades relate that the effects of the new gases experimented with are terrible. One soldier of the Highland Light Infantry, who took part in one of the principle incursions into the enemy trenches, declares that all the Germans occupying that particular sector were dead. Two hundred and fifty corpses were counted lying huddled together.”28

			The story was the same as in previous gas attacks: men caught unawares, panicking, and spreading the terror and confusion that enabled the gas to do its work. “Some men,” according to a report captured from the German Twelfth Division, “were taken by surprise and put on their masks too late, others ran too quickly and tore off their masks because of the difficulty of breathing. Others, again, tumbled about during the alarm and either had their masks torn off or displaced.”29 The dead were too numerous to bury: the dugouts where they lay were merely blown up or filled in with earth.

			In the first eighteen days of the Somme battle, the Special Brigade carried out fifty gas attacks. Phosgene became the main British chemical weapon. Over the next nine months almost 1,500 tons of it were discharged.

			To the British—the public, the army, even the men of the Special Brigade—gas was universally known as “Frightfulness.” Even after years of war and atrocity that had seen the introduction of such terrifying new weapons as the tank, the zeppelin, and the U-boat, gas was still the most hated and feared of them all, with a complete demonology to itself. Chemical weapons came to epitomize all that was most disgusting and evil about the war, a mood captured best in Wilfred Owen’s famous poem:

			Gas! Gas! Quick, boys!—An ecstasy of fumbling,
Fitting the clumsy helmets just in time;
But someone still was yelling out and stumbling,
And flound’ring like a man in fire or lime . . .
Dim, through the misty panes and thick green light,
As under a green sea, I saw him drowning.

			 

			In all my dreams, before my helpless sight,
He plunges at me, guttering, choking, drowning.

			 

			If in some smothering dreams you too could pace
Behind the wagon that we flung him in,
And watch the white eyes writhing in his face,
His hanging face, like a devil’s sick of sin;
If you could hear, at every jolt, the blood
Come gargling from the froth-corrupted lungs,
Obscene as cancer, bitter as the cud
 Of vile incurable sores on innocent tongues,
My friend, you would not tell with such high zest
To children ardent for some desperate glory,
The old Lie: Dulce et decorum est
 Pro patria mori.

			 

			Foulkes tried his best to play down this image. He was tireless in his efforts to promote gas. He acted as its ambassador, even to neutral nations not fighting the war but who wanted to know more about the potentialities of chemical weapons. He introduced Open Days at the Special Brigade’s headquarters at Helfaut. There were regular demonstrations to convince the skeptical. “On several occasions,” Foulkes recalled, “there were more than 100 generals present at a time, and 300 or 400 officers altogether.” Winston Churchill visited Helfaut and came away, according to Foulkes, powerfully impressed by chemical warfare—a conviction that was to be of crucial importance a quarter of a century later, when Britain was next at war. Other VIP visitors included the duke of Westminster and George Bernard Shaw.

			This public relations exercise was useful, but in the end Foulkes won the battle against the critics of gas warfare through simple military expediency. A chemical arms race developed, in the rush of which there was no time to worry about ethics. Soon, virtually every leading chemist in Britain was at work on some aspect of gas warfare. Thirty-three different British laboratories tested 150,000 known organic and inorganic compounds in an attempt to develop the most poisonous war gas possible, and in 1916 this massive research and development organization was given its focus when the British opened an installation whose name has been synonymous with poison gas ever since—the chemical warfare establishment at Porton Down. Occupying a 7,000-acre site on Salisbury Plain, Porton (whose work is described in chapter two) employed over a thousand scientists and soldiers whose job it was to transform the theories of the laboratory into actual weapons.

			In a short time, chemical weapons moved from the fringes of the war to its very heart. In 1915, 3,600 tons of gas were discharged. In 1916 that figure more than quadrupled, to 15,000 tons. Chemicals and airplanes vied with one another as the fastest-developing forms of warfare. Gas attacks ceased to be carefully planned set-piece affairs; they became an everyday occurrence. For the British, the expansion was due in particular to two new weapons—the Livens Projector and the Stokes Mortar—that despite their prosaic titles were innovations as deadly as they were revolutionary. “The heirs of the Livens Projector,” one expert has written, “are the multiple rocket launchers and the aircraft cluster bombs.” 30

			Captain F. H. Livens, the inventor of the projector, was marked by two key characteristics—a passionate hatred of the Germans, and unflagging energy. A former civil engineer and commander of Z Company of the Special Brigade, “Livens,” recalled Foulkes, “had a strong personal feeling in the war connected, I believe, with the sinking of the Lusitania.” He was a go-getter, enthusiastically leaping in and out of gas clouds to test their effects, and prone to commandeer equipment he needed, if necessary, at the point of a gun.

			His invention was crude, but so effective that it was still one of the army’s main chemical weapons thirty years later. The projector was a steel tube, generally between three and four feet long, and eight inches in diameter. It was simply buried in the ground at an angle of forty-five degrees, and fired remotely by means of an electrical charge, generally in banks of twenty-five at a time. The charge sent a drum containing 30 pounds of chemical, usually pure phosgene, hurtling from the tube. The only warning the enemy received was the flash of the discharge. Seconds later a core of TNT burst the container over their positions, setting up an instantaneous, lethal concentration of gas. Rather than releasing the clouds of gas from cylinders that then placed them at the mercy of the wind, the Livens Projector was a means of
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