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PREFACE
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Everybody damns the Tunneller; GHQ because he invariably has his job finished months before the rest of the Army are ready for the ‘Great Push’; Army troops because he invariably upsets all their preconceived notions as to the safety of trenches and dugouts; Divisional troops damn him because he is outside their sphere of influence; Brigade troops because he refuses to move when they do and because he knows by heart that part of the line to which they come as strangers; Brass hats because they dislike his underground habits; Regimental officers because he refuses to allow them to use his deep and snug dugouts; Subalterns because of his superior knowledge; Tommy because he is the direct cause of numerous extra fatigues and – alas that it should be so – because of his extra pay; and last and loudest, the Boche damn him because of his earnest and unceasing attempts at uplifting and converting them into surprised angels. It is also owing to his success in this noble work of the missionary that the Tunneller is highly respected by all branches of the forces.


E Synton, 1918


For over eighty-five years, and despite the passing of a second global war, the battlefields of the Great War of 1914–1918 have remained tranquil. Millions of mourners, tourists, casual visitors, pilgrims even, have visited Ypres and its arc of trenches since the guns fell silent on Armistice Day, 11 November 1918. From the immediate end of the conflict, unemployed officers with memories of battle indelibly locked into their consciousness led parties over the old front lines and rear areas of the Salient, unwittingly contributing to the development of the first burst of mass tourism in history. Over the past twenty-five years, battlefield tourism has become big business in Ypres and its satellite villages, and the First World War has reverted to its original title – the Great War.


Unbeknown to most visitors to the Salient is the vast network of tunnels, subways and dugouts that everywhere lie hidden beneath their feet. They are making their presence felt in a limited way through collapse, a crack in a wall here, a dip in the road there, and apparently benign holes in the middle of fields – clues to an unimagined underground world in which tens of thousands of young men relaxed, laughed, wrote letters home to sweethearts and families, ate and slept, cowered, and fought and died. Some still lie in the ever silent tunnels today.


The war beneath the fields was not reported in the same way as the great battles, Loos, Somme, Arras, Verdun, Passchendaele, but nevertheless it was a crucially important conflict, and contributed materially to the struggle on the surface. It was a peculiar secret war which triggered extraordinary feats of initiative, inventive engineering, creativity, human endeavour, and courage – often by men who were too old to take part in the trench war above. Theirs was a different form of heroism and sacrifice, their war one which was almost divorced from the conflict on the surface, indeed, from the army itself. It has always been deserving of more attention.


This book is a result of many years’ labour on the battlefield, underground, and in the archives. Its purpose is simple; to recount the story of the tunnellers in Flanders from 1914–18, and tell it in such a way that the nebulous third dimension of the battlefront – that which lies beneath the battlefields – becomes clear. It examines the development of mine warfare, and its logical re-invention and new expression during the unparalleled siege conditions of the Western Front; through illustration and the words of the participants, it describes why this secret war was fought, what it was like to fight it, and tellingly, of the legacy it has left for future generations.


We alone are responsible for the contents of this book, and for any error and omission. We are, however, grateful to the following individuals who have helped us in our quest for information, and in providing other assistance, both above ground and beneath: Phillipe Acke; Gary Andrews; Donna Baldey; Jeremy Banning; Tom and Bex Barton; Matthew Bennett; Craig Bowen; Martin Brown; Nico Broukaert; Colin Butler; Andre and Simonne Callens; Jane Carmichael; D A Cassels; Rebecca Cheney; Peter and Carolyn Chasseaud; Stefaan Coopman; C H Cowan; Marc Dejocheere; Del De Lorme; Mathieu De Meyer; Marc Dewilde; Julie and James Doyle; Nick Fear; Mick Forsyth; Chris Fowke; Mike and Kate Fox; Mary Freeman; Andy Gammon; Joyce Gillard; Nicholette Goff; Giles Guthrie; Peter Hart; Karen Harvey; Patience Hilton; Andre Hooreweghe; John Howard; Kristof and Anne Jacobs; Alain Jacques; Angela John; Simon Jones; Chris and Liz Lane; Stephen Lee; Didier Lenglaert; Guy Lucas; Roy Macleod; Laurie Milner; Alan Moore; Anne Morgan; Gerald Napier; Steve O’Grady; Neil Oliver; Phillippe Oosterlynck; David Parry; Ian Passingham; Paul Peppiate; Tony Pollard; Hilary Roberts; Andy Robertshaw; Simon Robbins; Phillip Robinson; Ted Rose; Mike Rosenbaum; Rik Ryon; Luc Salomez; Nick Saunders; Guido Scharre; Roni Schnable; Wilf Schofield; Geoffrey Smith; William Spencer; Nigel Steel; Ross Thomas; Brian Todd; Joris Van Acker; Jan Vancoillie; Paul Van Damme; Richard Van Emden; Patrick Van Wanzeele; Diederik Vyncke; Kate Wade; Beverley Williams; Jamie and Bev Wilson; Barbara Woodward; The French family; Redruth Town Museum; and the staff of The Anchor, Faversham for the foaming ale and excellent lunches. We also thank the Imperial War Museum, the Royal Engineers’ Museum and Library, and the Manchester Museum, for permission to reproduce certain photographs, maps and plans; Marc Dewilde, Mathieu de Meyer and Pedro Pype of the Instituut voor het Archeologisch Patrimonium (IAP) for their assistance with archaeological investigations; BACTEC International, Rochester, for geophysical support; and the staff of the Public Record Office (now National Archives) for their help with our research. Extracts from the diaries of Frank Hurley are by kind permission of the Australian War Memorial, which holds the original documents in its collection. We would like to thank the following landowners for 
permission to work on their property: Frans Aernoudt, Eric Boussery, Maurice Cappoen, Andre Dejonckheere, Gerard Devos, Bernard de Tavernier, Itienne van Cayseele, Willy Vermeulen. However, this book could not have been contemplated without the support, experience, knowledge and patience of Maggie Lindsay Roxburgh, curator of the wonderful Royal Engineers’ Library – our eternal gratitude goes to her. New (non-map) line illustrations are copyright Andy Gammon, 2003; all colour photographs are copyright Johan Vandewalle. We have attempted to obtain permission to reproduce illustrations and where necessary, text quotations. Where this has not been possible, we would be happy to hear from the copyright holder.


Peter Barton


Peter Doyle


Johan Vandewalle


Vlaanderen,


January 2004









AUTHORS’ NOTE



Throughout the pages of this book we have retained the convention of using the French spelling of towns, villages and geographical features; these are now more properly signposted in Flemish, but to most of the armies fighting in Flanders Ypres – ‘Y’, ‘Yeepree’ or ‘Wipers’ to the British – would be more easily recognisable than its more correct modern equivalent of Ieper. Punctuation in diary and letter extracts is as seen in the original documents.


We have used metric measurements in our own descriptions and discussions; imperial measurements, the standard of the day in 1914, are retained without translation in original quotes. For reference, one yard is equivalent to 0.91 metres and one inch, 2.54 centimetres. British tunnels and dugouts were built to standard imperial measurements; where given in our own text the appropriate metric equivalent is provided.









ABBREVIATIONS



AEMMBC – Australian Electrical, Mechanical, Mining and Boring Company


Bde – Brigade


BEF – British Expeditionary Force


Btn – Battalion


Cpl – Corporal


CO – Commanding Officer


Coy – Company


CRE – Commander, Royal Engineers


CQMS – Company Quartermaster Sergeant


CSM – Company Sergeant Major


DCM – Distinguished Conduct Medal


DSO – Distinguished Service Order


E in C – Engineer in Chief


GHQ – General Headquarters


HQ – Headquarters


HLI – Highland Light Infantry


Lt – Lieutenant


2 Lt – Second Lieutenant


MC – Military Cross


MEBU – Mannschafts Eisenbeton Unterstände


MG – Machine gun


MM – Military Medal


MO – Medical Officer


NCO – Non Commissioned Officer


OC – Officer Commanding


OP – Observation Post


Pte – Private


QM – Quartermaster


RA – Royal Artillery


RAMC – Royal Army Medical Corps


RE – Royal Engineers


RFC – Royal Flying Corps


SAA – Small arms ammunition


Sgt – Sergeant


SME – School of Military Engineering


TC – Tunnelling Company


TM – Trench mortar


VC – Victoria Cross









INTRODUCTION



It is interesting to think what a section of one of these trenches will look like when dug up in years to come by some research party. Dead British, German and French soldiers, rifles, equipment, bully beef, biscuits, Tickler’s jam – all mixed up with wood, straw and mud, and forming various strata.


Lieutenant W Congreve,


3rd Battalion, Rifle Brigade,


Ypres, 19 December 1914


These words describe the British trenches at Petit Bois below the village of Wytschaete, near Ypres, in Belgium. They are prophetic, recognising before the first Christmas of the war that the confrontation was to be a long and bitter struggle; a struggle that would leave a lasting legacy, inscribed in both the strata of Flanders and so deeply in human memory. Congreve’s concept of an indelible record which would be pored over by future research teams in an attempt to decipher the events and conditions of his battles betrays how symbolic the landscape of Flanders had already become to those serving there, after only four months of fighting.


Ypres, a small but attractive mediaeval city now more commonly known by its Flemish name of Ieper, was to become the hub of action in Belgian Flanders. To the armies of the Great War, Belgian, French, British, German, and many others from the continents of North America, Australasia, Asia and Africa, it represented a precious jewel or a coveted prize, and was contested passionately during almost five years of bitter conflict. Never lost by the Allies, it was the centrepiece of four major battles and many more minor actions. Overlooked on three sides by the Passchendaele Ridge, the city was almost permanently shell swept; British names such as ‘Hellfire Corner’ give an indication of life during daylight hours. Outside the city walls, elaborate trench systems were developed that followed the arcuate form of the higher ground to the north, east and south, on a trace which almost embraced the town. These trenches formed what became known as the Ypres Salient; a huge, curving, forward bulge in the British lines which allowed the Germans to direct a semi-circle of fire down on the defenders within its arc.


The Salient – ‘the Immortal Salient’ as it became known after the war – was to the British what Verdun was to become for the French nation – a symbol of freedom, and the most symbolic battlefield of the Western Front. Winston Churchill was even to suggest that Ypres be left in ruins as a testament to commitment and sacrifice. With a resurgence of interest in the Great War in recent decades, ‘the Salient’ has once again become a site of mass ‘pilgrimage’. The Menin Gate, the primary memorial to the missing with its portal looking towards a road along which millions of men had to pass to reach the front, is its focal point.


In the decades since 1918, the battlefields of the Salient have been reclaimed. The plough and bulldozer have together groomed away most of the evident scars of warfare that Billy Congreve saw. Of the colossal number of earthworks which once disfigured the fields of Flanders, only a handful now remain – a sad situation for the ever-growing numbers of visitors anxious to experience a taste of authentic battleground. In today’s Salient new roads, factories, and agricultural buildings arrest and distract the eye, and with yet more new highways planned to slice through the old battlefields in the coming years, the region is becoming more and more like parts of south-east England, where the throbbing resonance of the internal combustion engine is ever present. To the eyes of the uninformed the landscape of battle has long since become unrecognisable.


Underground, however, it is a different tale. Here, just beneath the rich Flemish soil, history is still very tangible; go deeper still and in many places it is complete in every detail, precisely as the soldiers left it at the beginning of the Advance to Victory in late 1918, and in such a state of preservation as to allow the reconstruction of the ‘social history’ of the war beneath the surface in such fine detail that the old workings can almost be repopulated. Tunnels and subways, dugouts and galleries have been left untouched, forgotten as the war swept on from Ypres towards its conclusion. These are eerie, dangerous places to dwell, and in many cases their existence is being revealed through decay and collapse. All the armies which laboured in Ypres and the Flanders plains were involved; indeed tunnels were dug wherever trench systems developed during the Great War. But this book is about Flanders, and particularly the work of British, Australian and Canadian military miners and engineers – often collectively and proudly known as the Corps of Royal Engineers, RE, or just sappers – and the Pioniere of the German armies that opposed them. We have tried to tell the story as far as possible in their own words. They were indeed the most versatile of soldiers.


Recounting the story of tunnels and dugouts is fraught with other less obvious dangers. The conflict was so secret, and the personnel involved so secretive that personal reminiscences and diaries are rare. Official accounts of actions were, apart from technical detail, often brief and lacking the dash and ‘colour’ of infantry escapades. Britain’s official military historian, Brigadier-General Sir James Edmonds (an RE officer himself), struggled at times to gather definitive information even of renowned tunnelling actions, his preferred solution being to appeal to ex-sappers through the correspondence columns of the Royal Engineers Journal and The Sapper, hoping to benefit from direct personal memories rather than official documents to fill in missing data. His ‘begging’ letters were usually headed ‘Troubles of an Official Historian’.


The engineers effectively dictated the way the whole war was conducted, and their contribution was so vast and varied that it would take a lifetime to recount in full. This is illustrated by a conspicuous omission from the series of British publications entitled The Work of the RE in the European War 1914–1919, a set of volumes produced in the 1920s. So great was the task of compilation that no one could be found who was willing to write a ‘Fieldworks’ volume to complement those on Military Mining, Geological Work, Water Supply, Supply of Stores and Equipment, and so on. It has often been surmised that had Edmonds not been engaged on the mammoth task of writing the official history – a sign outside his office in Whitehall stated ‘Visitors are warned that any time wasted in frivolous conversation may delay the completion of the Official History’ – he might well have been tempted by Fieldworks. Fortunately, two volumes of the Royal Engineer Series, Military Mining and Geological Work, exist to provide a basis for the RE’s war beneath Flanders’ fields, the rest of the mountain of data is distributed throughout myriad official war diaries and reports and notes.


Fewer than one percent of the front line forces were employed in underground work during the war. The conflict was far too secret for anything but the scantest details to be known during hostilities, and in the initial flood of reminiscences published soon after the Armistice it is therefore unsurprising that so few were by tunnellers. Books, essays, articles and papers on underground work remain relatively rare, although a slow drip of precious material continues to emanate from family archives as books and films illuminate the story. As for books there are two recognised British classics in the field: Tunnellers by W Grant Grieve and Bernard Newman, and War Underground by Alexander Barrie. Neither could be written today as the testimonies of the men who served beneath the battlefields of the Western Front are no longer available to detail and colour what was one of the most veiled conflicts in the history of warfare.


Published in 1936, Tunnellers was produced in honour of Grieve’s tunnelling comrades, with the poignant dedication ‘To Those Who Stayed Underground’. Grieve wrote from personal experience, and his book pays particular attention to technical detail, and is consequently not really for those without an elementary grasp of mining methods and terminology. It is, however, essential reading if a deeper understanding of the work of the military tunneller is required. Sandy Barrie’s War Underground on the other hand, first published in 1962, is much more of the modern mould and aimed at a general audience. Barrie was not versed in mining ways, and therefore made sure to provide accessible descriptions relying heavily upon his many interviews with tunnellers – which, in a different way, we too have done. His eminently readable work rattles along, skilfully managing to avoid repetitive episodes, which is not an easy task when most of the activity takes place in almost exactly the same environment. Blending these two books produces an excellent text history. However, despite Barrie’s vivid descriptions, many readers might find that it is still difficult to conjure an image of the environment of this bizarre conflict in the mind’s eye, and the true nature of the tunnelling war consequently remains hard to fully understand. The keys, we believe, are illustrations combined with direct personal testimony.


In producing this book we have relied on four principal sources: the tunnels and dugouts we have seen and documented with our own eyes; published accounts such as those of Grieve and Barrie, Edmonds’ official works, and many other war, unit and formation histories; war diaries, official documents and original maps and plans; unpublished accounts, and direct personal reminiscences – contributions, wherever possible, from the words of the sappers and tunnellers themselves. For those who wish to delve further, a great deal more detailed information can be gleaned from the list of references at the back of the book. As far as possible we have set out to cover the most important aspects of the tunnellers’ work, animating everyday lives and revealing the sheer scale of their achievements beneath the fields of Flanders in their own words, and in previously unpublished maps, plans, photographs and sketches. Sandy Barrie’s priceless interview transcripts for War Underground, preserved in the archives of the Royal Engineers’ Museum, have formed a textual ‘core’ alongside diaries and accounts from the RE Library at Chatham; Johan Vandewalle’s astonishing photographs, taken during fifteen years of underground investigations, are the heart of the book.


The book commences with the outbreak of war in Flanders and the development of the Salient, and the tactical imperative of returning to the ancient arts of sapping and mining, practices which have been employed in every century except perhaps the present. The history of military mining is concisely set out, before the underground war in its most modern incarnation is explained and recounted.









Chapter I


FLANDERS FIELDS:
THE YPRES SALIENT



Do you know the terrain of Flanders? The trench lines weaved their way over long and gently rolling ridges, through shallow depressions and across wide expanses of almost flat countryside. In the rich alluvial and sedimentary deposits forming the upper strata of earth and clay, water collected in the trenches, especially in the winter, and even more so in the mine galleries, initially only one or two metres below the surface and later four metres deep, progressively transforming them into quagmires.


Oberstleutnant Otto Füsslein, Kommandeur des Mineure,


4th German Army


Flanders is a region of Europe that has been fought over for centuries. Predominantly a low-lying plain, it stretches from the chalk uplands of Artois and Picardy in northern France to the coastal strip of sand dunes between Dunkirk and Ostend. French Flanders incorporates the coalfields of Loos and Lens, also to be bludgeoned by the Great War, whilst Belgian Flanders, running from the French border to the North Sea, is a centre of hop production giving the country its fame for beer, its coastal estuaries their fame for mussels. Squeezed between the rugged Ardennes mountains and the North Sea, Flanders has throughout history been the main route for countless invading and retreating armies intent on east-west movement, and vice versa.


The region is divisible into belts of simple geology. From a military viewpoint these are critical. For millennia, the extensive dune belt has protected the flat and very low lying terrain inland of the dunes – the Polders – from flooding, a fact that military engineers have taken full advantage of in the past. From the twelfth century the town of Nieuport situated on the edge of the Polders, had been successfully defended by inundation – deliberate flooding – five times between 1488 and 1677, on one occasion holding out against Louis XIV for no less than five years.


Inland from the Polders, the ground slowly begins to rise. Gently and almost imperceptibly the zone of potential inundation gives way to the ‘wet Flanders plain’, a region which is founded on the Argile de Flandres, Flanders clay. Of exactly the same composition as the clay beneath London, both were formed in a geological age named after the town of Ypres – the Ypresian. Both are also naturally impervious, confining all rainwater close to the surface. Consequently, drainage from the flat and fertile fields of Flanders is slow, and to describe the soils during wet periods as ‘heavy going’ is more than an understatement. Canals, culverts, ponds and moated farms abound, and the local population has derived water from these natural and man-made features for centuries. Ironically beneath the bed of Flanders clay is a deep, untapped layer of fine sands filled with pure water prevented from moving upwards to the surface by the same clay barrier that blocks percolation downwards. It is an often ignored fact that during the Great War some of the swamp-like conditions for which the battlefields became renowned were created not only by the destruction of drains and streams on the surface, but also by the piercing of the deeper clay layer by huge ground-penetrating shells, allowing water under pressure to be forced upwards from depth, adding to surface flooding and the nightmare conditions of battle. To farmer and soldier alike, water has been a bugbear in Flanders for millennia: how to shelter from it, how to supply it for man, beast and machine, and how to get rid of it.
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The trench lines of the Western Front as they lay between 1914-1918
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The basic geology of the British sectors of the Western Front showing the delineation between clay and chalk areas








Situated upon the clay plain close to the Yser river, and nestling against the low slopes of the Passchendaele Ridge, lies the town of Ypres. As the wealthy centre of the European cloth trade until the end of the sixteenth century, Ypres had played shuttlecock to forces from across Europe and beyond for many centuries, each invader keen to annex her great wealth. The British had been regular visitors, sometimes in defence, sometimes in attack. In the fourteenth century the Bishop of Norwich besieged the town, almost starving the inhabitants to death; in 1658 the forces of Oliver Cromwell captured Ypres whilst fighting alongside the French against Spain; in 1793 the Duke of York passed through during yet another struggle in Flanders – nearby Mont Kemmel was the hill which the ‘Grand Old Duke’ marched his men up and down. In a more benign visitation during the Hundred Days War which culminated at Waterloo, British military engineers surveyed and strengthened dozens of existing fortifications throughout the Low Countries, and Ypres and many other fortified settlements benefited from a limited reconstruction of their defences.
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The Passchendaele Ridge system: the controlling topographical feature of the Ypres Salient








The evenness of the clay plain around the city is broken by a complex of low lying hills of clay and sand that have been sculpted over millennia by the action of lazy streams draining down to major waterways such as the Yser and Lys rivers. Forming part of a chain known euphemistically as Les Alpes de Flandres, few are more than fifty metres high, while others reach a breathtaking altitude of around a hundred metres. They are composed of strata collectively known as the Paniselian, named after Mont Panisel near Mons. Importantly, the subtle but complex geological make-up of the ridges includes a substantial percentage of sand – a naturally more free draining material than the heavy soil of the clay plain below. Particularly important among Les Alpes is the Passchendaele Ridge. Its numerous streams – beeks – break its profile into distinctive spurs such as the Messines, Pilckem, Westhoek and Broodseinde ridges – names which would become indelibly engraved into the bloody history of not only the Flanders region but the whole world by 1918. The ridges provide a range of panoramic viewpoints over what is otherwise a relatively featureless landscape – a landscape perfect for manoeuvring large bodies of troops. Since before Roman times the apparently quiet, timeless, rural Flemish idyll has been a battleground; not for nothing did it earn the nineteenth century title of the ‘Cockpit of Europe’.


The coming of world war


Belgium was not even a hundred years old when war came in 1914. The peoples of West Flanders however, were used to change, and although peace had reigned since the birth of their nation there was no reason to believe that this new European war would be any different from all the others which had come and gone over many centuries: the Flemish peoples and culture would continue to survive somehow. One thing was certain: it was sure to be a mobile affair, everybody said so, and if the invader did happen to come their way, as history indicated, he would pass swiftly through en route for the coast.


As the war burst onto the world stage, the Germans enacted a variation of the Schlieffen Plan, a scheme planned some years before which envisaged action against France in the west before tackling Russia in the east. Like so many armies before them, Germany had read the terrain carefully and chosen to follow the northern route through Belgium into France to avoid more inhospitable locations farther south: the wooded uplands of the Ardennes, a string of fortresses from Belfort to Epinal and Toul to Verdun, the Vosges mountains and, practically on the Swiss border, the great fortress of Belfort itself. For the opening offensive in August 1914 it was established that a small German force would defend and if necessary retire in these well-protected southern sectors, whilst in the north an army six times as strong would seek a lightning envelopment of the enemy, employing a great anti-clockwise wheeling movement revolving around the hub of Metz. Their target was Paris, and a swift French capitulation. After France had fallen Germany would turn her full attention upon Russia, a nation with almost unlimited manpower, but one, it was assumed, that would take a long time to mobilise. Indeed, Flanders was looked upon as a theatre of secondary importance, and protestations from young Belgium were to be brushed aside.


In July 1914 the Belgians were well aware of the growing danger and had mobilised their army – totalling 150,000 men – accordingly. In pursuance of the Schlieffen Plan, in just thirteen days the Germans had mobilised 1.6 million troops to fight in the Western Theatre. They concentrated four formidable armies on the Belgian frontier, and on the night of 3 August 1914 intelligence reports suggested that an attack was about to take place. They advanced on 4 August with two cavalry divisions crossing the border, effectively signalling the commencement of hostilities on what was to become known as the Western Front – and at the same time guaranteeing a British Imperial involvement.


The opening moves


Until Allied assistance arrived to drive the invader out, the Belgians felt quite confident and able to depend upon her well-developed system of fortified towns with many outlying ‘detached’ forts, to hold back, or at least hold up, the enemy advance. The immense fortress systems were carefully designed and comprehensive, and had been updated in recent decades by the addition of ferro-concrete to the ancient stone-built defences. But they were simply no match for Germany’s modern artillery. On 17 August, having come under intense and heavy shellfire from massive howitzers, the Liège forts were the first to fall. The next day King Albert of Belgium ordered his army into its first retirement, hoping to reach the relative safety of the vast Antwerp fort system. In less than three weeks after the first German soldier had set foot over the border, Brussels had fallen and half of Belgium was under enemy occupation. On 24 August the Germans crossed the French border, thrusting into the Champagne region, and on the same day the Belgians were forced to evacuate Namur, another great fortress town upon which high hopes had been placed. Its garrison too fell back on Antwerp.
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An ‘outwork’ at Liège. A typical example of modern Belgian home defence in 1914








The British Expeditionary Force (BEF) – then a small army of highly trained regular troops – went into action near Mons on Saturday 22 August and pushed forward counter-attacks. Encouraged by the stiff fighting both there and on the Sambre river, the Belgian General Staff ordered localised sorties in the form of counter-attacks outside Antwerp, but the actions were short-lived. When news of the beginnings of an Allied retreat at Mons arrived, the Belgian cavalry once more slipped back to the dubious shelter of the ancient city. By the end of August the French had also been forced to abandon Lille and Soissons, Laon, Craonne, Maubeuge and Reims, and on 3 September German cavalry were within thirteen kilometres of Paris.


The situation looked bleak for Belgium, France and Britain, but farther south a spectacular reversal in fortune was about to take place. Between 5 and 10 September at the Battle of the Marne, the Germans were unexpectedly forced into retreat, with the battlefront eventually coming to a standstill along the line of the Aisne river. To great rejoicing, Reims was retaken by the French. Then the sector deadlocked. The seeds of the Western Front were fast being sown as both sides began extending their lines northwards in a series of unsuccessful attempts to outflank each other. As the line inexorably lengthened, doors of tactical opportunity began to close; soon there would be no flanks left to turn. To achieve their final ambitions the Germans were forced to look as far north as was physically possible – to the Belgian coast.


By 17 September the entire Belgian Army lay within Antwerp’s ring of magnificent forts. The Germans brought up super-heavy artillery and mortars, planning a traditional old fashioned siege, and knowing full well after the victories at Namur and Liège that the fortifications would not survive the pounding of their guns – at Antwerp, with any luck, the Belgian army could be eliminated from the war altogether. The great German howitzers roared into action on 28 September. Inside the city walls the authorities, both civil and military, having already witnessed the destruction wreaked elsewhere by the massive weapons, were left in little doubt of their fate: if even a remnant of their army was to be saved, the forts and the city would have to be abandoned. The decision to retire was swiftly made, and the coastal town of Ostend was chosen as the next refuge. By 10 October the whole of the Belgian Army had crept away bit by bit, night by night, until Antwerp was left undefended. The Mayor had no choice but to capitulate; the city had fallen to a force one-third the size of its defending garrison.


The war was now but nine weeks old, three-quarters of Belgium had fallen, and its army had been reduced from 150,000 to 82,000 men. By falling back on Ostend it was hoped that with Allied assistance another stand could be made to secure western Flanders, but at this time British reinforcements were only just disembarking at St Omer, and the left wing of the French force was still over ninety kilometres away at Arras. Without assistance, Ostend too was seen to be untenable; there was no choice but to retreat yet farther to the Yser river – and wait.


By 15 October, with the fighting in the south dying down, the French were drawing closer. They had pushed their front north to La Bassée, not far from the Belgian border, and the British 7th Infantry Division and 3rd Cavalry Division had arrived at last to take up positions in front of Ypres, on the right of the Belgians. The front lines now stretched from the Argonne to the North Sea, but nowhere were they strong enough to withstand piercing by a concerted attack. All the signs were that a massive German effort would shortly be made to crash through the ever deteriorating northernmost coastal sector to capture the Channel ports and then sweep southwards and eastwards towards Paris. An enfeebled Belgian Army, holding the sector from Ypres to the sea, was all that lay in their path.


The Yser


In mid-October 1914 the Belgian lines followed the route of the Yser river and Yperlee canal for thirty-five kilometres from Nieuport to Boesinghe, a small village just north of Ypres. From a defensive viewpoint the positions were good. The river was twenty metres wide with embankments on both sides. Between Nieuport and Dixmude it ran through the Polders: flat as a billiard table and only a metre or two above sea level, its main features apart from the river were man-made: a canalised tributary of the Yser feeding water-borne traffic to and from Ypres, and a two-metre high embankment on top of which ran the railway line serving the coast.


The river failed to stop the German assault; by 26 October, after a week of repeated thrusts, the battered remnants of the Belgian Army had been forced from its banks. They retired to the last real but feeble obstacle in Flanders: the Nieuport–Dixmude railway embankment. The position was now as critical as at any time since 4 August. To make matters worse the Belgian artillery had been reduced to 100 rounds of ammunition per field gun, and Allied reinforcements were still unavailable. With their main body of troops massing with the French for a joint counter-offensive astride the Lys in northern France, the British dared not weaken their already meagre defences around Ypres by sending men to help in the Yser sector.


With the situation approaching breaking point the Belgians now placed their trust in one of the most ancient of military tactics: inundation, a highly effective method of slowing or blocking an advance by flooding the potential battlefield. On 22 October 1914 a small-scale inundation of about four square kilometres stemmed a determined German advance – at Nieuport, a town which had seen it all before. This small success, and the long-awaited arrival of a small French force, spurred Belgian military engineers to extend the scheme: to flood far more land than had ever been necessary in the past five hundred years.


Apart from the Yser river, the Polderlands to the south of Nieuport were criss-crossed by two other water systems: a series of navigable canals and a complex network of drainage ditches and evacuation canals which displaced excess rain and seawater during wet periods and also irrigated the land in summer. The key to the entire labyrinthine water system was a complex of locks and sluices on the tidal section of the Yser in the heart of Nieuport. It was these locks that maintained the fine balance of water levels over tens of thousands of hectares of Polder land. But inundation was not just a case of opening all the valves at once and hoping for the best; whilst desperately seeking to flood the greatest area in the shortest time to halt the German advance, it was equally imperative that the Belgians kept their own defensive positions dry.


Having made the decision to inundate, it soon became clear that there was a serious problem: the Belgian Army were entirely unacquainted with the lock, sluice and drainage systems both at Nieuport itself and in the surrounding area. What was needed was local knowledge – but most of the inhabitants of the region had already fled. With incredible good fortune an old Nieuport lock-keeper was traced; he advised the Belgian Army which gates and sluices to open and close, and when and where to build barriers to contain the resulting flood. On 29 October, when the coastal sector defences were hanging on by a thread, the sluices of the old Furnes canal were opened by Belgian engineers, allowing the rising North Sea tide to charge through, flow around the town of Nieuport to the south and burst out across the Polder plain. Over a period of three nights, under shellfire, the sluices were opened at high tide and closed during the ebb. Water seethed out across the lowlands, and was unable to return. The lock-keeper had also identified twenty-two critical drainage culverts beneath the Nieuport–Dixmude railway embankment. These were firmly sealed, restricting the rising waters to its north side – the direction of the invasion. As the waters rose, the Germans strove desperately to break through before their route was decisively blocked. Against all odds, the Belgians prevailed – the coastal route to the Channel ports had been closed.
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The man who helped save the Channel ports and in so doing played a key role in the creation of the Western Front: Nieuport lock-keeper Henri Geeraerts
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The inundated Polderlands photographed from Nieuport on 5 June 1915; the waters are confined to the north side of the Nieuport-Dixmude railway by the embankment








The inundations eventually formed a huge shallow sea reaching fifteen kilometres inland to Dixmude and covering thousands of hectares. Waist deep, it would become a permanent feature for the remainder of the war, ruling out all hope of further major hostile offensives across the Polders. The Germans, dismayed but undeterred, made the only tactical move possible by shifting farther inland; accordingly, the inundations were also further extended by flooding part of the sector between Dixmude and Ypres. The waters now lapped against the edge of the Ypresian clay plain itself, enhancing the defensive barrier of the canalised Yser river which connected the two towns. With every bridge destroyed and no physical means at hand to cross the canal, it was enough of an obstacle to force the Germans, still resolute in the quest for victory before winter, to push yet farther inland to the south – towards Ypres – beyond the edge of the Polders and onto the plain where the first gentle ridges swelled from its uniform smoothness. Here, the Germans knew that inundation was impossible, but with every passing day it was becoming a narrower sector in which to fight; south of Ypres the French were reinforcing and securing the front between the Franco–Belgian border and La Bassée, so as winter approached the sole remaining battleground now lay between the French town of Armentières fourteen kilometres to the south of Ypres and Boesinghe, three kilometres north. Liège, Namur, Brussels, Antwerp, Ostend – all had fallen. The next target was clear: Ypres. And it was the last chance for a German victory in 1914.
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French troops in primitive 1914 trenches before the formation of the Ypres Salient
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The First Battle of Ypres


YPRES! It is not easy to convey what this word meant to the British Army. It was a symbol – as Verdun was to the French – of the tenacity of the race, of the certainty of victory.


C J Macgrath, 1920


German troops had already closely examined Ypres before the first battles took place there. Having dropped a few shells into the market place to announce their imminent arrival, and quell any thoughts of resistance amongst the locals, they had actually been in full possession of the town as early as 7 October 1914. After this fateful day it was not until October 1918 that the beleaguered city would at last lie beyond the range of German guns. In 1914 twenty thousand troops had marched in, forced the people to pay a levy of 75,000 francs, and sent out reconnaissance parties towards neighbouring Poperinghe. It was when these scouts returned to report approaching British forces that the Germans chose not to continue their subjugation. Having been in occupation for three days they left, marching out to take up temporary residence on the slopes of the Passchendaele Ridge overlooking the town and its road and rail routes to the north, south and east. The gently undulating spurs which spread finger-like from the ridge were soon to become intimately known to a generation of young men from a dozen nations: Pilckem, Frezenberg, Bellewaarde, Broodseinde, Messines, Westhoek. The part they were to play in the First Battle of Ypres – and indeed the whole of the war – was crucial.


There was no doubt that German forces were still rightly confident of victory despite their setbacks on the Aisne and Yser: they knew how hard hit the French and Belgians had been during the first few months of war, and how small were the British supporting forces arriving in the sector. Drawing reserve troops from other parts of the front they doubled their fighting strength in front of Ypres. In the knowledge that road and rail communications in northern France were excellent, they believed that if the enemy could be defeated here the Channel ports and the Pas de Calais – and perhaps Paris itself – might still be theirs in time for Christmas. Further encouragement was derived from the knowledge that the British had suffered severe losses to their small professional army, especially during the Mons battle and retreat, and had no immediate reserves to call upon.


My recollection is of a damnably long, wearying bewildering trek in the wrong direction, punctuated by periods of intense unpleasantness and a huge mass of indigestible rumours. Maps were non-existent; we had only been issued with maps for an advance, and we soon walked off those! For many days the Company map was a French motor touring map, which I was fortunate enough to ‘borrow’ from an unlucky refugee motorist. I don’t think I am in any way exaggerating when I say that no junior regimental officer had any real idea as to what was happening. The general impression was that, for some reason, the enemy was always round our flanks, that he had far greater numbers of men and machine-guns and heavier artillery. This outflanking business always meant getting out of nasty situations; it ended abruptly on September 6th; to us, at the time, it seemed quite unexplainable. We lived without information, fed on rumour, so I don’t think it is incorrect to state that the regimental officer who took part in the retreat really knew least about it all.


 Lieutenant B K Young,


7th Field Company, RE


Reinforcements from the now calmed Somme and Aisne sectors were known to be arriving daily in the northern battlegrounds, but the German numerical superiority still looked overwhelming. A better opportunity for victory was unlikely to present itself, and to fail now would mean waiting until the following spring to launch another offensive; it could be guaranteed that by then large numbers of fresh troops drawn from British territories worldwide would have arrived at the front. And there was another fear: without a final victory in Flanders the Germans might also be faced with the possibility of heavy fighting on two widely separated fronts – against Russia to the east and France and Belgium to the west; such a complication had to be avoided at all costs, so no postponement to the Ypres offensive would be allowed. Besides, the Kaiser himself expected a decisive victory before Christmas. At home, German newspapers boldly trumpeted that the advance on Paris might have been delayed but the ‘March on Calais’ was about to begin - and the ‘March on Warsaw’ would follow.


And so, on 19 October the German army streamed down towards Ypres. Although the outnumbered British were too weak to stand their ground in the last act of open warfare on the Western Front for almost four years, every available man took part in a scrambling and often confused defence, fighting alongside the French, stopping gaps, skirmishing through woods, fighting from hedgerow to hedgerow and farm to farm, whilst all the time dropping back closer and closer to Ypres. This grinding, exhausting and desperate mêlée was the First Battle of Ypres – and within it the great German offensive withered and wasted away. The enemy force may have been numerically superior, but many were troops who had been trained in haste, for a meagre six weeks, before being thrown into battle; at Ypres they met a small but highly professional force of British regulars, well led, and even in defence inculcated with the spirit of the offensive. In Germany First Ypres was to become known as the Kindermorde – the Massacre of the Innocents.


When the fighting eventually subsided on 22 November, the old British Expeditionary Force had been almost destroyed, half of its establishment were dead or wounded, and their French Allies had suffered equal losses. As for Germany, she emerged from the battle a whole army lighter, and the colossal casualty lists ruled out further action for the moment. Time was no longer on anyone’s side. As the grip of winter closed upon the land, the first stabilisation and definition of the trench lines began, as exhausted troops put down their rifles, took up the modest spade and began to dig. Unknown to the world the war of movement was over, and in the mud, snow and frost of a Flanders winter the foundations for the greatest siege in military history were being laid.
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Ypres from Passchendaele. The German view from Passchendaele brewery in April 1915 illustrating the immense observational value of holding the ridge tops








Perhaps out of a sense of frustration the German artillery began the process of the total ruination of Ypres from their ridge-top vantage points. The Germans were clear in their intentions: the struggle was not over yet; until they could regroup and push home the next offensive the hold on the amphitheatre of ridges would not be lost; beneath the enemy gaze the British too determined that not even a square metre of ground held by the BEF and their Allies at that time would be relinquished. By Christmas, the Ypres Salient, a fifteen-kilometre, sickle-shaped sweep from Boesinghe in the north to Ploegsteert in the south, had been born. For the next four years blood would be daily shed somewhere within its boundaries.


The first winter – the slide into stagnation


The British Expeditionary Force, with the help of French and Belgian Allies, could indeed be satisfied and proud that the German onslaught had been brought to a standstill in the face of massive odds, but the old Force was become a mere spectre of its former self. It now faced a Flemish winter in primitive trenches and hastily prepared field fortifications.


The weather, ground conditions and an appalling lack of equipment conspired to make life wretched for the men in the line in front of Ypres, but the situation was made infinitely worse by the denial of permission to withdraw even a few metres to drier ground; the troops were ordered to hold the positions from which the last enemy attack had been fought off, regardless of their tactical suitability.


For the next week we were on night-wiring in front of Ploegsteert Wood and St Yves. Winter had really set in and the infantry had even greater difficulties to contend with in the awful and all-pervading mud – many of them were still wearing the pre-war pattern shoe and spat; the mud just sucked these off at every step. I remember seeing two men bending down and start lifting a stretcher with a wounded man – all that happened as they tried to lift was that the stretcher stayed where it was and the two men went steadily into the mud. As stores came up the Scottish regiments were given boots and short puttees.


Trenches, wire, dugouts, etc., as known in 1914, were very primitive articles to those of twelve months later. Of tools and stores, we had practically none, and the majority of the few tools that could be collected were of the ‘local’ pattern and not suited to either the British infantry or the task in hand. The winter was spent by us in what really amounted in brief to ‘helping the infantry make bricks without straw.’ This recital of mine hardly conveys the general wetness, muddiness and inadequacy of our so-called front line with its miserable cubby-holes called ‘dug-outs’. The weather was desperate – rain, frost, snow and mud were our portion. Of the infantry of those days it is impossible to speak too highly – even at the end of the year only one company of a battalion at a time was ever out of the line, and even then that company was used of a night as a working party. We Sappers were so few and the Divisional line so long, that our small efforts were necessarily lost to some degree when compared with all the multitudinous tasks that cried out for accomplishment.


Lieutenant B K Young,


7th Field Company, RE
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Most of the British positions in front of Ypres were quite inappropriate for a lengthy stay, particularly during winter months, but the pleadings of infantry commanders in the line fell upon deaf ears at GHQ; in their opinion the trenches were temporary and a spring advance and breakthrough simply a formality. It was only matter of months away – 7 March 1915 was the date chosen. Until this time the Commander-in-Chief required ‘as much pressure as possible’ to be brought upon the enemy.


Meanwhile, across no man’s land, the Germans had been far-sighted. Having advanced thus far they felt no loss of face in making small withdrawals to better positions. Safer and drier in their hillside and ridge-top residences they were able to gaze down upon the miserable British and French, who could do nothing but pray for frost to stiffen the cloying Flanders mud. In one of the many ironies of the war, these same sodden, overlooked positions would give British engineers a critical advantage when the war beneath the trenches began – but for the moment – and not for the last time – the weather was as much the enemy as the Germans.
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German officers enjoying a comfortable life on the ridge tops








What did the infantry do at Ypres? Nine-tenths of the time they were fighting nature, the remainder they were fighting Germans; and all the time that they were fighting nature the German from his vantage points on the high ground could look down into their very boot-tops, so the toll of life was high.


Captain Hugh Pollard, 1920


Trench warfare now started in earnest: trench pumps, loophole plates for observation and sniping, wire entanglements were gathered together, along with any kind of machinery, lightweight if possible, that could help the troops to dig, bore and scrape their way to a position of relative safety and shelter. Britain was combed for any kind of hand pump which might help keep water levels down, and contracts went out to manufacturers for urgent supplies. Suitable weaponry was also still unavailable to fight this new static war.
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Neat, clean, dry and very well built German trench








On the 18th [November 1914], the Company moved to Gorre, a somewhat squalid village some two miles behind the Givenchy–Festubert Sector, which was held by the Meerut Division. Here a factory for hand-grenades (as many as 450 jam-tin bombs per day were made), trench mortar ammunition, and charcoal braziers, was started. The grenades and mortar bombs were somewhat crude affairs, and the latter were extremely apt to explode at the muzzle of the mortar, which was either a wrought-iron tube or a hollow wire-bound piece of timber. Classes of infantry were instructed in the art of throwing the hand-grenades, but pupils generally were not enthusiastic!


Major H W R Hamilton,


20th (Field) Company Indian


Sappers and Miners


Improvisation and experimentation such as this was typical of the British attitude to conflict, and ‘unofficial’ fabrication of all kinds was to be continuous throughout the Great War. Indeed, the military engineer was about to come into his own. Since the Peninsular Campaign of the early nineteenth century, British engineer officers had been actively encouraged to suggest and devise potential improvements in equipment from their personal experiences in the field. There was never any shortage of enquiring minds in the Corps – in 1820 almost half of Britain’s qualified engineers were Royal Engineer officers.


The Great War was to produce fertile pastures for the inventive, and during the four years of fighting literally thousands of ideas were despatched from the front lines to the home depot of the RE in Chatham for consideration. Each was fed through the Royal Engineer Committee, where its respective merits were debated. If an initial approval was granted, the contraption would be built and rigorously tested, both in Britain and in the field, and if satisfactory, an official order was likely to follow. Trench warfare guaranteed that many an extraordinary and imaginative suggestion was put forward. From the development of the most complex machinery to the holding power of the humble nail, nothing was considered to be beyond experimentation and useful modification. As a simple example of the scope of this process, in 1916 alone, when it may be thought that a thoroughly proven model would have long been officially selected, eight varieties of wire-cutters were tested and compared. The most mundane of objects, the humble sandbag, was also scrutinised. There were designs for waterproof paper bags, vegetable fibre bags, canvas bags, rotproof bags, white bags for use in chalk, and special bags with which to roof surface shelters. Someone tried to invent a ‘noiseless pick’, others a trench catapult; there were even rocket-propelled grapnels for dragging barbed wire entanglements from the German lines. As the trenches of Flanders became a fixed component of the landscape nothing was to escape review and experiment.


Second Ypres


On 22 April 1915 the Second Battle of Ypres erupted upon the fields of Flanders. It had precisely the same aims as the offensive of the previous November, and came even closer to a breakthrough for the Germans. The attack commenced with the first use of poison gas on the Western Front. Although entirely experimental it was a great success – but the Germans remained unaware of the fact until it was too late to take decisive advantage. The gas attack had been waiting to be launched for several weeks but the wind had stubbornly remained unfavourable. On the morning of 22 April it had again been too light to safely release the chlorine vapour from cylinders in the front lines, and the Germans were forced to wait many hours before conditions altered in their favour. Only in the late afternoon was it deemed safe to open the valves. Curious and anxious eyes peered from loopholes in the Allied trenches to see streams of greenish mist rolling over the pastures east of Langemarck. The attack caused instant mayhem and an eight-kilometre wide gap opened up in the French Algerian lines. But the combination of late timing and a strenuous defence by recently arrived Canadian troops on the right of the gas attack meant that there was simply not enough time for the Germans to exploit the surprise before night fell; as the light faded Allied reserves were rushed in to fill the breach and hold off further German infantry assaults. More gas attacks followed in subsequent days, and all were endured, but at terrible cost.
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Illustration from an RE comparative test of wire cutters, spring 1916
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British dead in a captured trench, 2nd Battle of Ypres 26 April 1915








It is widely believed that had the assault on the first day of battle taken place in the morning instead of the evening, leaving a full quotient of daylight for the infantry to exploit the effects, Ypres – and Belgium – would have fallen, with dire consequences for the Channel ports, and ultimately Britain itself. It was not only Belgium which was being defended; the muddy ditches of Flanders were to be the forward defences of the British Empire itself.


As the Second Battle continued, a series of defeats and tactical withdrawals for the British, French and Canadians resulted in the arc of the Salient contracting, and contracting again before the German force was finally spent. The positions which both sides came to occupy on 25 May 1915, the last day of battle, were to remain theirs for the next two years. The front was now fixed, the war of movement in the Salient was over, Ypres was a ruin, and a huge mutual siege had begun.


[image: Illustration]


Ypres and the Menin Gate in ruins, 1917








31st May 1915. As it was such a quiet morning we came back right through Ypres which was indeed a scene of desolation. I don’t suppose in the whole town of well on to 20,000 inhabitants there is one single house unharmed. Most have one or two holes, even in the suburbs; round the Place practically all are levelled to the ground. The famous Cloth Hall where William II was to have been crowned King of Belgium last November is a roofless shattered ruin. The barrel organ cylinder which used to work the famous Carillon was lying at the foot of the clock tower. Half a dozen houses were burning briskly as we passed and in fact the only live Belgian we saw belonging to Ypres was a half-starved cat. No words or even photos can express the havoc caused in what was once the show place in western Flanders.


Major S H Cowan, OC 175 TC, RE


Artillery is king:
the Salient 1915–1917


Despite the triumph of holding off the first two German onslaughts of the war, the position in which the British found themselves at the end of June 1915 was no more a happy one than before. Quite simply, they had underestimated the potential scale and duration of the conflict and its nature, and had certainly not expected to be in the invidious and rather shameful position of still being stuck beneath the gaze of the enemy after nine months of fighting; indeed, after Second Ypres even more Allied positions were now located on low and wet ground.


The war of guns, which began at this time and intensified week-by-week for the next two and a half years, was unparalleled in military history, and with the principal lines of attack and defence now firmly fixed, it soon began to seem that the artillery might be capable of winning the war on its own. Dependency upon its destructive powers was ultimately to become practically absolute on both sides. For the first few months following the formation of the new Salient the German gunners held the upper hand; an unforgivable shortage of ammunition on the British side had restricted even retaliatory shelling to emergencies only, condemning the troops to sit and suffer in their primitive trenches and shelters.


Men are learning now, and indeed have learned, that when ordered to dig they must do it with a will in order to escape heavy loss from shell fire. Digging is as important as shooting. The country being easy to dig in, the Germans get quickly right underground, making head cover good enough to save them from any shell which does not hit directly.


49th Div CRE papers, Spring 1915


New artillery practices quickly evolved. At first the guns were used to fight troops, with shrapnel shells employed against infantry attacks across open ground, and high explosive to bludgeon the trenches. Then, as their numbers grew, guns fought guns with counter-battery fire. Increased precision in gunnery was inevitable, and area shoots followed, intense bombardments designed to obliterate a farm, a trench, a road junction, or a larger chosen patch of ground and everything which lay within its boundaries; the barrages which preceded each stage of the major offensives of 1917 were the ultimate example of this. Once an attack was underway there was a further development, a finely tuned co-operation of man and metal known as the creeping barrage, where the infantry sheltered behind a moving wall of shellfire. Finally, the decision was made to seek out and destroy not only the surface features but also the dugouts, subways and tunnels designed to protect men. The advent of the delayed action shell, which burrowed deep into the ground before exploding, made sure that even the deepest dugouts were not entirely safe havens. The appetite of the guns was never to be satisfied.


The key to artillery success in the Salient was observation. From their vantage points the German spotters were able to observe the whole of the British front, its reserve and support lines, communication trenches, tracks and roads, making daylight targeting and ranging straightforward.


That’s the worst of the Ypres Salient. He [the German] has perfect Artillery Observation from Wytschaete, St Eloi, Hill 60 and Bellewarde Ridge. And we are downhill everywhere – even at Hooge there is rising ground in front of us so we have to depend upon observing from our own trenches for the close work and from Aeroplanes and Balloons when we shell further back. How we all curse the SALIENT.


Major S H Cowan, OC 175 TC, RE


After dark, when the forward areas were known to be alive with activity, the German gunners could rightly feel confident that every round they fired was likely to find its mark. By contrast, the British were everywhere downhill gazing up towards a foreshortened horizon, their gunners requiring balloons or aircraft for spotting enemy movement and positions beyond the ridges. And then there was the problem of logistics, funnelling masses of supplies and huge numbers of troops into the narrow confines of the Salient. Every item of war materiel had to be fed in via routes that were known, overlooked and pinpointed by the enemy gunners. Nothing could be transported in daylight. The Germans on the other hand enjoyed excellent road and rail communication from outside the arc of the Salient to the west, north and east. Supplies could be moved close up to the front under cover of the ridges at practically any time of the day or night. They had space, and plenty of it. Sheltered in this way, large gangs of enforced civilian labour were employed to supply the forward areas, and even to work on defence lines well within range of hostile fire. Across no man’s land the British were cramped, overlooked, and restricted to using military personnel for any and every job which had to be done. The result was a thin ribbon of destruction snaking around the town of Ypres, hugging the central contours of the nearest spurs of the ridge system.


The most important aspect of this early period of positional warfare was the extension and completion of the system of opposing defensive earthworks. By the end of May 1915 an unbroken trench line, effectively an unbroken pair of fortress walls with no vulnerable flanks to attack, stretched from the North Sea coast at Nieuport-Bains to the Swiss frontier. In this new form of siege warfare barbed-wire entanglements replaced ancient ditches and moats, and machine gun positions and snipers’ posts, the fortified bastions of old. Eventually, any movement above ground during daylight was tantamount to suicide. Stalemate settled resignedly upon the Salient. The troops began to develop an intimate acquaintance with every traverse, sandbag, ditch, and shattered tree; farms, roads and trenches, in fact every aspect of the landscape was re-named with a familiar homely label as the British Tommies dug and delved to make their positions into ‘homes’, which were to be far less temporary than they were led to believe. The Ypres Salient, a tiny blood-soaked shard of Western Flanders, became an emblem of fierce British pride, with the motto ‘Thus far and no farther’.


After Second Ypres small limited assaults and trench raids became commonplace all around the Salient, but it was those places with the greatest value for observation, such as Hill 60, the Bluff, St Eloi, and Hooge, which became the hotspots. These small hills and low ridges often forced opposing lines closer and created bulges in them, miniature salients from which the Germans could best see every movement behind the Allied lines. To drive them out a new tactical approach was needed. Engineers would have to consider the possibilities of dislodgement of fixed positions using ancient siege warfare tactics, and it was in these few intensely localised positions that the embryonic underground war began to gestate. Ultimately it would encompass almost every sub-sector around Ypres. From the beginning of 1915 until the ‘great push’ in early summer to the late autumn of 1917 – the Third Battle of Ypres – military mining was to become a principal preoccupation for thousands of men.


When open warfare reached stalemate and the long front between the North Sea and the Swiss Jura solidified as both sides grew exhausted, the discarded and almost forgotten techniques of siege warfare received a new lease of life. As the enemy could not be attacked on the surface, he was attacked from under the ground. At key points along the front, mainly dominating ridges, men dug towards the enemy like moles – in narrow galleries, shored up with timber to prevent the tunnels from caving in, and set mines to blow up his trenches and thus breach his defences and open the way for our storm troops. While men laboured above ground with picks and shovels, wire cutters and explosives, below ground the pioneers went about their work, exactly as in the times of Frederick the Great.


Oberstleutnant Otto Füsslein,


Kommandeur des Mineure,


4th German Army


The curtain was eventually to come down on military mining over two years later on 7 June 1917 with the Battle of Messines Ridge, by any standards a brilliant success, and due in no small part to the shattering effects on morale caused by the detonation of nineteen great mines in combination with the greatest artillery bombardment the world had yet seen. The infantry clash was abrupt by comparison to earlier battles, with the ridge falling in a matter of hours rather than the usual weeks or months, and casualties on the attacking side ‘astonishingly low’, a fraction of those expected. It was rightly hailed as a triumph – the first true British victory of the war. But much was to happen beneath the fields of Flanders beforehand.









Chapter II


FROM SIEGE WAR TO WORLD WAR



The Art of Mining requires a perfect Knowledge both of Fortification and of Geometry; that by these previous helps, the Engineer may be qualified to inform himself in the Nature of all Heights, Depths, Breadths, and Thicknesses; to judge perfectly concerning all Slopes and Perpendiculars, whether they be such as are Parallel to the Horizon, or such as are Visual; together with the true Levels of all Kinds of Earths. To which is added, a consummate Skill in the Quality of all Rocks, Earths, and Sands in general; the whole accompanied with a thorough Knowledge in the precise Force of all sorts of Gunpowder.


Henry Manningham, 1756


From the dawn of time man has been driven by a desire to gather together and protect his family and possessions. The earliest tribal groups built primitive fortifications to defend against hostile attack, and as these groups became larger and more sophisticated the natural progression was to build ever larger and more sophisticated fortresses. To an invader, however, the more impressive the stronghold, the greater the ‘prize’, and the keener the desire to conquer. As defences evolved from timber pallisade to stone built forts and castles with ditches and moats, assailants found that forward planning and time was required to conquer their objective – the era of the siege, the first form of organised warfare in history, had begun.


Having first tried negotiation and threats, siege tactics included starving the enemy into surrender by blockade of supplies or, before the appearance of gunpowder, a frontal attack on the fortress using siege towers or ladders. Breaches in defensive walls could also be created using siege engines of the throwing variety such as trebuchets, catapults and ballistas, or battering rams. A cat, sow or mantlet might also be employed. These were siege engines resembling a house on wheels with an immensely strong roof to deflect missiles such as stones, arrows, molten lead or boiling oil, beneath which engineers could work unmolested as they began dismantling the fabric of the fortress at ground level. Tunnelling beneath the walls might also be undertaken from here. The main drawback was that when such a machine was wheeled into position, it was perfectly obvious to the defenders what was about to take place, and the all important advantage of surprise was lost.
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Henry Manningham’s early British treatise on Military Mining. Note the signature. The book was once the property of Lieutenant Henry Shrapnel, inventor of one of the most effective anti-personnel weapons of war, the Shrapnel shell
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Before gunpowder. Bringing down the walls by undermining and the ‘burned prop’ process








Apart from the cunning plan or strategem – the Trojan Horse being the best known example – the most efficient way of effecting surprise was through mining. The beginnings of military mining as an integral part of siege operations are lost in antiquity, but it was to become as important a weapon as the sword, spear, pistol or musket was to infantry engagements – and also to continue practically unchanged for millennia. However, although early chroniclers were assiduous in describing the design and usage of their ‘high-tech’ siege engines, military mining was so common a method of attack that few felt it warranted the effort of a detailed written description. The recording of materials, construction methods, and the ‘mundane’ practicalities of mining were therefore sadly ignored in print for many centuries – until the arrival of gunpowder.


In 2000 BC the Egyptian Army were already bringing down fortress walls by undermining, and by 850 BC the Assyrians had a special ‘Corps of Engineers’ organised for the same purpose. Unsurprisingly, the earliest texts are Roman and come from an engagement in Etruria, a region of Italy just north of Rome. At the siege of the hilltop fortress of Fidenea in AD 430, Roman miners burrowed into the mountainside to emerge with cohorts of infantry within the town itself. To achieve such a direct penetration to the heart of a fortress was unusual, however; it was also a risky business as the defenders might well have become aware of the tunnel and be waiting with a ‘welcoming’ committee for it to break surface. The most common method of forced entry was to attempt to create larger and consequently safer access points for storming parties by bringing down part of the fortress structure itself – the walls.


The ancient Assyrians had been unusual in having a dedicated corps of military miners; in other armies there were no training schools or texts on siegecraft, and knowledge was gained by experience and word of mouth. Military mining, although apparently simple, was not quite as straightforward as it seemed. In a classical siege, the siegemaster first selected one or more critical points in the defences, such as a corner tower or a main wall; and from a position of safety, preferably at a point out of sight of the defenders and out of reach of their missiles, the tunnel was begun. To achieve rapid progress such tunnels were usually shallow, taking advantage of softer ground near the surface, and rarely more than two metres deep. It will at once be seen that deep moats were a considerable barrier to a tunnelled attack, as were fortresses constructed on solid bedrock. Once the target had been reached, undermining of the foundations began by enlarging the end of the tunnel to form a chamber. Inside, the masonry was shored up with baulks of strong, dry timber, and when complete these were packed around with brushwood which was then set alight, often with assistance of pitch or tallow (once, at Rochester in 1215, with the help of a herd of fat pigs). As the props burned through and collapsed, the unsupported section of wall above would in turn fall through into the void. A breach had been made. The attacking infantry, mobilised and ready for the assault, swarmed through into the fortress. This is known as ‘burnt prop’ mining. As long as the geology was favourable, i.e. the ground was soft enough to tunnel through, military mining was a simple, effective and reliable method of bringing a siege to a successful conclusion – if you had the time, money and patience.
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A countermine before the advent of explosives showing the moment of breakthrough into the offensive mine gallery








However, apart from ground conditions, the success of a mine attack also depended upon whether the defenders inside the fortress had detected the existence of the offensive mine or tunnel. If not, and the attack was unexpected, the game might be all but up for the besieged; on the other hand, if they had become aware of the enemy tunnelling, defenders were perfectly capable of stalling the siege by driving their own tunnels – counter-mining – to intercept those of the attackers, preferably at a point before it was too late, i.e. before the enemy reached their walls.


If they then could locate and break into the attackers’ tunnels, it was possible to fight them off hand-to-hand underground. If successful, the tunnels could then be blocked and permanently defended, thereby rendering them inoperative and forcing the attackers to begin tunnelling elsewhere or think of an alternative scheme. Hand-to-hand battles underground were a grisly business in the dark, confined and stifling space of a mine gallery, but other ingenious methods could be used to drive the enemy out without a face-to-face encounter. It might be possible, for instance, to divert a watercourse to flood the hostile workings and drown the attackers (this was chronicled during the Siege of York in 1644 and attempted several times during the Great War). Ingenuity encouraged by the desire for self-preservation went further: at the siege of Themiseira by Mithridates in 68 BC, the defenders introduced tigers, bears and hives of angry bees into the enemy galleries. Even forms of asphyxiating gas were used.


At the siege of Ambracia, by Fulvius, 189 years before our era, they had not the precaution to carry away the earth which was excavated from the gallery, or to spread it about; and the besieged observing this indication, carried on a defensive mine, which meeting the besieger’s mine, filled it with smoke by means of burning feathers in a cask made of sheet iron, one end of which was pierced with a great number of holes, and the access to it prevented by long javelins; in the other end was introduced the mouth of a pair of bellows to drive out the smoke.


Professor I Landmann, 1815


The advent of explosives


The mine produces an effect in the ranks of the besieger far greater than the fire from the ramparts. The imagination exaggerates the danger, ever appearing more formidable as it is mysterious and obscure. It is in vain that the bravest of besiegers attempt to push on the attack and overcome at all price the obstacle which impedes their advance. Yet a handful of men, by a slow, dangerous, and most difficult process, conquer, where numbers and courage succumb – a striking example of the superiority of industry and skill over force. And now a struggle is commenced and carried on amidst silence and darkness. The besieged, who cannot avail himself of such large charges as are fired by the besieger, still retains on his side all the advantages of that science which foresees, observes, calculates, and regulates everything. His attentive ear is directed to all the points by which the besieger can advance.


Professor I Landmann, 1815


With the advent of gunpowder, mine warfare became a somewhat more volatile affair. The opportunity to use explosive charges was clearly an advantage. However, although valuable in attack, gunpowder was equally useful in defence, adding immensely to the capability to ward off both surface and underground assaults. Most importantly, it gave the defender the chance to destroy hostile tunnels and their occupants by an underground explosion known as a camouflet, and in particular to undermine and destroy enemy positions before they reached a critical position, i.e. outside the walls of a fortress. When conditions and time allowed, permanent defensive tunnels could also be put in place long in advance of an attack, to be quickly charged with powder when necessary – a tactic which was first used as early as 1497 at Salses in Rousillon in southern France. It was to become a standard universal practice in the eighteenth and nineteenth centuries.
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A Manningham diagram showing underground galleries and the effects of a mine being ‘sprung’








The camouflet was an explosion calculated to limit damage to a restricted area underground without destroying surface works, and by luck and judgement obliterate both the enemy and his tunnel. Camouflets certainly helped to avoid frightening hand-to-hand fighting, but the tactic was of course also reciprocal, and could be taken a step further – it might equally be employed by attackers to destroy countermines laid by defenders – using mines against mines against mines. This was a new terror in an environment where both sides were already blindly stalking each other, reliant solely on sound to locate their foe; with camouflets neither side could know which moment might be their last.


The development of the gunpowder mine came surprisingly late to Europe, almost 200 years after the first appearance of the explosive in the western hemisphere. One of the earliest documented examples is credited to John Vrano, who used black powder to fire a celebrated countermine against the Turks in about 1433 during the Siege of Belgrade. It was news of his success which led to the deliberate development of underground defensive strategies using explosives. A celebrated and influential action took place in 1509 during the Siege of Padua by a combined force of French, Germans and Italians. The Venetian defenders, under attack by artillery, calculated that by the time the enemy guns could rupture their defences, it would be possible to arrange a surprise ‘welcome’. Chambers were rapidly excavated beneath their own walls – and mines laid. When the enemy artillery eventually created a breach and the massed infantry were swarming over the tumbled masonry, the defenders sprung their mines, wiping out the storming party almost to a man.


In the early days gunpowder, being relatively rare, was prohibitively expensive. Its widespread use in military mining came only towards the end of the fifteenth century when it became available at an affordable price, and gradually the use of explosives in underground attacks became commonplace. Despite the growth of artillery in the sixteenth and seventeenth centuries, mining continued to be a key siege-breaking technique, simply because it was often far more efficient and swift than other methods. Early artillery pieces, although undoubtedly terrifying for those on the receiving end, were ineffective and inaccurate except at close range, and gun barrels soon wore out. For this reason gunpowder mines continued to be integral to siege warfare even as improvements in artillery took place. Indeed, the military mine would remain a deadly weapon for another three hundred and fifty years, until the era of permanent fortresses was over at the end of the nineteenth century.


The Renaissance


The Renaissance brought with it the dawn of a golden age in the arts and sciences, and a new spirit of experimentation in the art of war. Beginning with the Italians in 1540, fortification underwent a metamorphosis, transforming from art to science, and a new creativity was seen in military architecture. Mine warfare was to be fully incorporated into the new approaches.


Strategists now began to specialise in planning for underground offence and defence, working alongside military architects in designing surface works such as bastions, ditches and shellproof buildings in place of vulnerable towers, castles and keeps. The combination of the military mine alongside new and increasingly powerful and accurate artillery pieces meant that in devising defensive positions engineers had to do some radical rethinking. Lofty fortresses were now easy prey to improved guns and gunnery. Their replacements were to be squat structures, hugging the ground, presenting a smaller target for missiles, and much more robust. Towers were replaced by multiple bastions, spacious and low constructions accommodating defensive cannon, designed not only to fire back at attackers, but also to offer mutual cross-fire support for each other, thereby leaving no part of a fortress unprotected.


Some of these great new strongholds might have looked impregnable to artillery and infantry attack, but finding a defence against mining was still a knotty problem. Instead of the castle’s high walls, deep ditches now encircled the entire fortress. Without walls to bring down it was they, not the fortress itself, which became the offensive miner’s primary target. From 1670 all new fortresses incorporated permanent systems of countermines which spread like probing fingers from within the safety of the citadel far beyond its walls and ditches. Lined with brick or masonry, these tunnels were designed to last for centuries. The magnificent designs of military engineers such as Sebastien le Prestre de Vauban and Cormontaigne incorporated permanent defensive tunnels specifically to possess an immediate subterranean advantage over any potential enemy mine attack. Many were vast and complex works, with such strength in depth that an assailant was sure to be forced to fight a prolonged underground battle no matter how determined and numerous his force of tunnellers.
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