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PREFACE


My dear Morse,


This is only a line to congratulate you and your Company very heartily upon the special mention which has been made of the good work in the C-in-C’s Order of the Day of 4th December. You must, I’m sure be extremely proud of this, for as far as I can remember it is one of the very few occasions upon which a Company has been specially selected for such a distinction …


These simple lines, from a letter dated 11 December 1918, belie the significance of the achievements to which they allude and the three men at their centre. The letter was penned by Lieutenant General Sir William Birdwood, KCB, KCSI, KCMG, KBE, CIE, DSO, former General Officer Commanding I Anzac Corps and a man who endeared himself to many Australian soldiers in the First World War. At the time of writing, Birdwood had just relinquished command of the British Fifth Army on the Western Front.


The abbreviated form ‘C-in-C’ refers to the Commander-in-Chief, Field Marshal Sir Douglas Haig, KT, GCB, GCVO, KCIE, who commanded all British forces on the Western Front, at that time just under two million men. The letter’s recipient was Major Richard Victor Morse, DSO, known to all as Victor, and the commanding officer of the Australian Electrical and Mechanical Mining and Boring Company. The number of men under his command at the time amounted to some 260.


During World War I, Field Marshal Haig’s Special Orders of the Day were roughly equivalent to the posting of blogs on social media internet sites today. They represented a means of publically communicating important messages to a large number of people through a single portal. On 4 December 1918, less than a month after the cessation of hostilities that marked the end of the First World War, Haig published a Special Order in which he expressed his thanks to all the men associated with the work of the tunnelling companies for their contribution to the Allied victory. By war’s end, a total of 25 British, three Canadian, one New Zealand and three Australian tunnelling companies had served across the entire Western Front. At full strength, each company boasted on average around 600 men, the total number of tunnellers in the British Expeditionary Force (BEF) amounting to just over 19,000. There were also many thousands who had passed through the ranks of the companies and had been repatriated due to wounds they had suffered or illnesses contracted in the course of their duties. By 4 December 1918 several thousand more were no longer alive to hear the Special Order read to them by their commanding office. These were the men who had been killed or who had died on active service with the tunnelling companies. Of these, 340 were Australian.


Haig concludes his Special Order with the sentence: ‘I should like to include in the appreciation the work done by the Army Mine Schools and by the Australian Electrical and Mechanical Mining and Boring Company.’ As Birdwood remarks, what makes this declaration so memorable is the fact that individual units were rarely singled out. So why was the Australian Electrical and Mechanical Mining and Boring Company specifically mentioned? The reason is simple: it was a unique unit in the BEF. It was also a unit whose influence far exceeded the meagre size of its workforce. It was one of the quiet achievers of the Western Front, without whose efforts the living conditions of the men in front-line positions throughout the British sector would have been even more appalling than history records. Indeed the success of many of the Allied tunnelling companies on the Western Front was due, at least in part, to the crucial but largely unsung services provided by this unit.


The story of the three Australian tunnelling companies following the disbandment of the Australian Mining Corps on the Western Front in May 1916 is told in Crumps and Camouflets, the seminal history of Australian tunnelling and mining in the First World War. Crumps and Camouflets also mentions a smaller sibling unit to the tunnelling companies, likewise born of the demise of the Mining Corps. The story of this unit was lost, scattered and blurred even more comprehensively than that of the tunnellers, so much so that it was impossible to include a full description of its history in Crumps and Camouflets. Now, some years later, The Lightning Keepers sets out to redress that omission, focusing purely on the exploits and achievements of the Australian Electrical and Mechanical Mining and Boring Company, the story of the men who filled the unit’s ranks, their methods, equipment and the extraordinary grit they displayed in performing some of the most unpleasant and difficult tasks in a war noted for the dreadful conditions in which it was waged.


Any history of the Australian Electrical and Mechanical Mining and Boring Company must necessarily begin with the inevitable abbreviation of the unit’s unwieldy name. Australians are famously skillful at abbreviating and reinventing names and this unit presented an excellent opportunity to put such skills to the test. Even its acronym, AE&MM&B Coy, proved too cumbersome for most and, by late 1916, some bright spark, no doubt nonplussed by the jumble of letters, devised the nickname ‘the Alphabetical [or Alphabet] Company’ which immediately stuck, at least in unofficial circles.


The Lightning Keepers is the story of the ‘Alphabeticals’, the men of the Alphabet Company who, under the command of Major Victor Morse, DSO, operated and maintained pumps, generators, ventilation fans, drilling equipment and other rather more ingenious devices in extreme circumstances, many of which could never have been imagined by their manufacturers. While not formally established as the Australian Electrical and Mechanical Mining and Boring Company until October 1916, for the sake of simplicity the unit will be referred to as the Alphabet Company from the time of its arrival in France in May 1916.


It is not difficult to understand why the Alphabet Company has been overlooked for the past century. It was numerically one of the smallest Australian units of the First World War, with just some 260 souls at full strength. It was established on the battlefield and was therefore largely unknown to the military establishment in Australia and certainly to the general public. Much of the work in which it was engaged was designed to support front-line tunnelling activities, which were generally secret undertakings. Most importantly however, the vast bulk of records relating to the unit diary, which all BEF units were required to maintain, were destroyed in a fire just months before they were due to be handed to the War Office. While a unit history was hastily typed up by the company’s commander, Major Victor Morse, based on his recollections and the remnants of records salvaged from the fire, the level of detail that characterises this ‘history’ is minimal in comparison to the amount of information that would otherwise have been available to historians. So, for all intents and purposes, the Alphabet Company and the Alphabeticals have drifted through history known only to fellow veterans of the war through first-hand contact or experience.


Yet, while small in size and not particularly well known, the Alphabet Company’s area of operations in the British sector of the Western Front was enormous. It arrived in France with 13 electric generating sets, underground ventilation and water-pumping equipment, almost 40 portable drilling machines and large, steam-powered drilling machines. Given the conditions in which the troops lived and fought, this equipment was desperately needed, as were the men who operated and maintained it under the same, often horrendous conditions. As their work was increasingly prized, more and more equipment was purchased and more men trained in its operation, their workplaces frequently hot, cramped, smelly little dugouts, cellars or roughly constructed lean-tos.


Despite the critical loss of records and the passing of a century, effectively preventing a faithful and detailed account of all the works and all the places in which the unit operated during its time in France and Belgium, it is possible to describe the typical work of the unit based on the remaining records. While the emphasis of this volume is necessarily on some of the better known battlefields of the Western Front, much of what is portrayed in The Lightning Keepers is new to the landscape of Australian military history and will come as a revelation to many scholars of this period. In this way, this book seeks to do justice to the work of the dynamic little unit that was the Alphabet Company and the men who were the lightning keepers.




CHAPTER 1


THE AUSTRALIAN MINING CORPS


The Alphabet Company’s story begins with the raising of the Australian Mining Corps, just one element of Australia’s response to the outbreak of war in Europe in 1914. On 28 June, the assassination of Archduke Franz Ferdinand of Austria and his wife Sophie in Sarajevo became the catalyst for a series of events that culminated in a spectacular and catastrophic collapse in European harmony in which one of the opening acts was the invasion of Belgium by German forces. Plans for such an invasion had, in fact, been prepared years in advance by the German high command. Germany was the lead player in the Triple Alliance, an alliance between Germany, Austria-Hungary and Italy. The counter-alliance, known as the Entente, comprised the empires of Great Britain, France and Russia. The German ‘Schlieffen Plan’ had been carefully formulated in the dawning days of the twentieth century. In the event of a continental war, the Germans planned to overthrow France through the rapid encirclement and capture of Paris before turning their attention to the east to deal with Russia. The fundamental premise for the plan was swift, open and mobile warfare which would see German forces sweeping down through a violation of neutral Belgium and into northern France. On 31 July, Russia was the first of the Entente powers to mobilise its armies against Austria-Hungary which, three days earlier, had declared war on Serbia. Germany, as the primary supporter of Austria-Hungary, had little choice but to assist its ally and implemented the Schlieffen Plan. This sparked a domino effect and Europe suddenly found itself in the throes of a war that quickly infected other parts of the globe.


Once enacted however, the plan was only a partial success. Its Achilles’ heel soon became evident in the security of supply lines and the unexpectedly dogged resistance of the Belgians, French and the hastily marshalled British Expeditionary Force (BEF). By the second week of September 1914, just one month after the declaration of war, the momentum of the initial German thrust had been lost and the advance to Paris was halted at the Battle of the Marne. The Schlieffen Plan collapsed and the war, like most wars, descended into a huge and deadly guessing game.


After a desperate northward ‘race for the sea’, both sides dug in, resolving to defend every inch of hard-won ground. A war of stagnation commenced and with it what became known as ‘trench warfare’. This lethal stalemate was to last for the next three and a half years and plunge the lives of millions of men on both sides, and millions more civilians who remained on the fringes of the killing zones, into a nightmarish existence.


The stagnation that typified trench warfare was not the result of a lack of progress in the science of warfare — quite the reverse, in fact. The evolution of military technology in the first decade of the twentieth century was nothing short of phenomenal compared to the relative hiatus that had gripped the preceding century. British military tactics and equipment varied little between the Battle of Waterloo in 1815 and the fall of Sebastopol in the Crimean War, 40 years later. Possibly the greatest advance of the nineteenth century was the rifling of gun barrels that allowed projectiles to be fired in a straight line, dramatically improving the likelihood of actually hitting an opponent.


As the end of the nineteenth century approached, developments in science and technology stemming from the industrial revolution drove the pace of technological change. The powerful industrial countries of Western Europe relied on their technological supremacy to either advance or maintain their imperial aspirations and, as is the case today, advances in science and industry were harnessed by the superpowers of the day to maintain their military supremacy.


The power of the newly developed technology and the modern tactics of warfare were certainly in evidence in the second Boer War of 1899 to 1902, a conflict that was characterised by a marked disparity in firepower between the Boer forces and the British. By contrast, from the onset of the First World War, the lead protagonists were evenly matched in their capacity to develop and execute the latest technologies. The scale of conflict that characterised this war was utterly unprecedented in military history and only a handful of military strategists, including the British Secretary of State for War, Lord Horatio Kitchener, had any inkling of the devastating effects and the tragic consequences of the new technologies now employed by enemies of equal strength. However a mismatch remained between the architects of conflict and the technology at their disposal. As the roar of guns heralded the outbreak of the First World War, the tactics of most military planners were already anachronistic and unsuited to the deployment and use of the increasingly sophisticated resources at their disposal.


The early days of the war quickly produced a stalemate along the Western Front and, as the winter of 1914 descended, the now infamous war of attrition commenced, although its formal adoption as a military strategy was not to occur until later. Immobility, however, was to reap unexpected benefits. As the two sides settled and dug in, the stability of their lines allowed new and innovative strategies to be planned and trialled, sometimes with a high degree of effectiveness. Less successful strategies were also trialled and many proved abject failures, often leading to the waste of valuable life. Some developments were radical in the extreme: centuries of reliance on horsed cavalry ceased almost overnight, replaced by a fortified equivalent — the tank. Other developments that evolved to meet the new challenge of modern trench warfare included the use of creeping barrages of massed artillery of a wide range of calibres to shield advancing ground attacks. The ingenious use of raiding parties was tested and perfected, portable trench mortars and flame-throwers were developed, aerial bombardment was tentatively used with the arrival of fledgling air forces, and the first chemical agents (chlorine and mustard gas) made their appearance — all among a flourish of inventive techniques aimed at breaking the deadlock.


For both sides, however, the dominant factor in the new style of warfare was quickly discovered: the effective use of overwhelming artillery firepower, rapidly recognised as the key to winning the war. The arsenal of artillery that was eventually employed by both sides during the conflict was staggering and ranged in calibre from portable trench mortars to 15-inch railway-mounted naval guns. Both sides realised almost immediately that maximising the efficient use of artillery depended on the ability to view an enemy’s positions and thus accurately guide the shells to their targets. This could be achieved by gaining control of the elevated ground overlooking the enemy. High ground therefore became the prized objective so fiercely disputed during the war. At the time the Western Front readied itself for a long campaign in late 1914, the German Army occupied much of the high ground, particularly in the characteristically flat landscape of northern France and Flanders, and this was to play a pivotal role in the strategic use of tunnelling and mining.


It was on the Western Front that an unseen and largely unheard war was waged underground while battles and skirmishes took place on the surface, in the trenches and across no man’s land. In that ‘war within a war’, a dramatic panorama unfolded, largely unknown to the wider military community and to the even more remote outside world. Information passed to families at home in letters or postcards was so heavily censored that it was impossible, even for those closely connected to the hidden combatants, to understand exactly what they were doing or where they were for most of the time. The underground war was waged by British and German miners. These were the ‘tunnellers’ of the Western Front.


Over a brief three-year period from August 1914 to June 1917, military mining rose from an obscure and uncoordinated ad hoc operation to a sophisticated and systematic form of warfare that has remained unsurpassed since the First World War. The need for miners and mining engineers in the theatre of war was born of the single feature that was unique to the first three years of World War I — immobility.


As the stagnation of trench warfare shaped the campaign that unfolded on the Western Front, commanders and strategists quickly realised that frontal attacks launched against a well-entrenched enemy would almost always result in serious loss of life and equipment. The only reasonable alternative lay in attack from under the ground. In many parts of the front, the distance between the opposing trench-lines amounted to less than 100 metres with little prospect of movement on either side. These conditions were perfectly suited to the use of mining as a weapon with which to inflict enormous damage on enemy materiel and manpower and, more insidiously, to drain his morale and create a pervasive state of permanent anxiety.


‘Military mining’ bore little resemblance to civilian or commercial mining. The mining described in this book refers to the act of placing an explosive device —	a ‘mine’ — below the ground with the intention of destroying enemy personnel or infrastructure. The act of tunnelling was necessary to place the destructive charge below the enemy position. This was the prime reason for the formation of the allied French, British, Australian, Canadian and even Portuguese tunnelling companies. They were formed to counter the German mining threat.


Mining was introduced almost immediately after the front lines on the Western Front crystallised in late 1914 and it was German miners who took the initiative. On 20 December 1914 the first mines of the war were detonated under the British front line outside the village of Festubert. The total charge used in that first subterranean attack was a mere 0.34 tonnes, a tiny amount compared to what would soon become the norm. In spite of the comparatively small charge, the effect on the morale of the soldiers who were the target of the explosions was shattering. The mining war on the Western Front had commenced.


A mining war also developed in other theatres of conflict. After landing on the Gallipoli peninsula in late April 1915, the Australians initiated a protracted program to counter and dominate Turkish mining efforts at Pope’s, Quinn’s and Courtney’s posts, at the head of Monash Gully where front lines were a mere tens of metres apart. The Australian mining experience on the peninsula throughout 1915	was, however, based on ad hoc, improvised units of men selected in the field, using whatever materials they could find. This situation highlighted the need for specialists to undertake this type of military operation. As a consequence, while the latter phases of the Gallipoli campaign were unfolding, officers and men with mining experience were being selected from recruits within Australia to form specially trained and equipped tunnelling companies.


[image: image]


Plate 1. Brigadier General Robert ‘Ducky’ Napier Harvey, CB, CMG, DSO, Inspector of Mines for the BEF in France. Harvey was responsible for all tunnelling companies in the British sector of the Western Front (photo from Grieve and Newman, Tunnellers).


While ultimately successful, the Australian mining strategy at Gallipoli was hampered by limited access to the latest technology. By contrast, military mining on the Western Front evolved into a smoothly run and well-coordinated operation. On 1 January 1916, the War Office approved a request from General Headquarters (GHQ) for the formation of a new staff post: Inspector of Mines. This post would place supreme command and coordination of all British mining operations on the Western Front under the leadership of one man. Colonel Robert Napier Harvey of the Royal Engineers and formerly the aide to Brigadier General George Fowke, the then Commander of the Royal Engineers in France, was appointed Inspector of Mines for the BEF and promoted to the rank of brigadier general, based at GHQ. Although the post was held by an officer of the Royal Engineers, his chain of command and area of responsibility were largely distinct and separate from typical engineer units.


The BEF was divided into armies. A Controller of Mines was assigned to the staff of each army headquarters and assumed direct control of mining operations within his army area. All tunnelling companies operating within an army area reported directly to its army Controller of Mines.


Both the First and Second armies established their own mine schools. The schools provided basic mining training and refresher courses for the tunnellers as well as specialist courses in mine rescue and the art of listening for enemy counter-mining. Selected officers and sappers from each of the tunnelling companies operating in those army areas were sent for initial training and follow-up revision in a range of specialist military mining skills. They were also put through an intense physical training regime. The First Army Mine School was based at Houchin, south-west of Béthune, while the Second Army Mine School was located at Proven, north-west of Ypres.


Tannatt William Edgeworth David


The formation of an operational military unit which concentrated the skills of the Australian mining fraternity was largely due to the efforts of a worldrenowned professor of geology from Sydney University. Tannatt William Edgeworth David, or Edgeworth David as he was more commonly known, is considered the founding father of the Australian Mining Corps and, by association, the unit that is the subject of this story, the Australian Electrical and Mechanical Mining and Boring Company. The Australian tunnellers held Edgeworth David in the same high regard as the British tunnelling companies reserved for their legendary founder, the British engineering powerhouse John Norton-Griffiths.


Edgeworth David was born in Wales on 28 January 1858 and was, by any measure, a remarkable individual. He was an habitual adventurer and campaigner who cherished a constant desire to be in the thick of the action. He arrived in Australia in 1882 and, soon after, discovered and mapped the Maitland coalfield while working as a geological surveyor with the New South Wales (NSW) government. He was appointed Professor of Geology and Physical Geography at the University of Sydney in 1891 and, by 1896, had risen to be the President of the Royal Society of NSW. By the turn of the twentieth century he had built an enviable reputation in senior government and academic circles within Australia.


Edgeworth David was eager to use his social standing and professional profile to further the cause of science and exploration. From 1906 to 1907 he used his influence with the Australian government to raise badly needed funds for Ernest Shackleton’s 1907–09 Antarctic expedition. Not content with having secured funding for the expedition, Edgeworth David — by then a sprightly 50 years old with a slight, almost frail stature — also secured himself a place on the expedition as the head of scientific staff.
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Plate 2. Portrait of Major (later Lieutenant Colonel) Tannatt William Edgeworth David, CMG, taken on 16 February 1916, four days prior to his departure from Sydney aboard the HMAT Ulysses as Senior Technical Adviser to the Australian Mining Corps (AWM P01017.001).


Having been created a Companion of the Order of St Michael and St George in 1910 following his return to Australia, and never one for resting on his laurels, Edgeworth David soon forged ahead with his next visionary scheme. In 1911 he became closely involved with preparations and fundraising for his young friend Douglas Mawson’s epic Antarctic expedition. This time however, the hardy adventurer did not undertake the journey himself. Instead, just three years later, when Europe erupted into war, Edgeworth David prepared himself for a journey of a different kind. The First World War adventure would prove too tempting for the seasoned campaigner to resist.


In spite of his age, Edgeworth David was determined to be actively involved in the war and was also fervent in his support for Australia’s commitment to the conflict. At the outbreak of war he held the position of NSW Branch President of the Universal Service League. The League was an influential body and listed a number of powerful Australians among its more prominent members, including the Anglican Archbishop of Sydney, Dr John Wright, and the former Premier of NSW, Sir Joseph Carruthers. One of the society’s prime objectives was to:


… advocate the adoption for the period of the present war, the principle of universal compulsory war service, whether at home or abroad; and to support the Government in producing at the earliest possible moment such organisation as is necessary to secure wise and just application of this principle.1


While still a fledgling nation in 1914, Australia had already profited from over 60 years of large-scale mining operations equal to anywhere else in the world; indeed mining had provided significant ballast for the young country’s economy. Australia was rich in both minerals and the men experienced in extracting these precious resources. By 1915, reports describing the critical role of tunnelling on the Gallipoli peninsula and the mining operations undertaken by both sides in France were being carefully studied in Australia. Such reports set the formidable minds of Edgeworth David and his counterpart at the University of Melbourne, Professor Ernest Skeats, to work.2 It was not a vast leap of imagination for men well versed in the sciences of geology and mining to recognise the value of applying such skills to an Australian contribution to the war. Given the spirit of patriotism that gripped Australia in the months immediately following the Gallipoli landing, the proposal that Australia provide its own military mining companies was quickly appreciated and encouraged.


In August 1915 the professors made a submission to the Minister for Defence, Senator George Pearce, proposing the formation of a unit whose specific purpose would be military mining and tunnelling. The proposal was duly accepted and, on 9 September 1915, Senator Pearce sent a cable to the British Secretary of State for the Colonies, Andrew Bonar Law, offering the services of an Australian Mining Corps:


In view of the Commonwealth’s exceptional resources in expert miners, mining engineers and machinery this government is prepared to organize at once and dispatch at an early date a Mining Corps numbering up to 1,000 for service in the Dardanelles or elsewhere, such Corps to consist of miners skilled in the handling of mining machinery and plant for rapid tunnelling, whether with or without explosives, experienced mining engineers and geologists and fully equipped with all necessary machinery and appliances.3


The offer was duly accepted and, although requested to provide units of around 300 men, the size of the tunnelling companies then being formed in Britain, a mining corps comprising three tunnelling companies was envisaged, totalling a slightly larger number of men than specified in the original cable. By the middle of October 1915 details of the proposed Mining Corps had become official and recruitment began in earnest.4 The Mining Corps officers would comprise mining engineers and surveyors with underground experience, while its non-commissioned officers (NCOs) and sappers would be men experienced in underground work. Due to the specific nature of the work, a number of special conditions applied to the recruitment of miners to fill the ranks of the corps. The age limit was extended from 45 (the age usually applied to the Australian Imperial Force — AIF) to 50 years and soldiers with the desired skills who had already enlisted in the AIF could now transfer to the new unit.


The formation of a Mining Corps afforded Edgeworth David a golden opportunity to put into practice the founding principle of the Universal Service League. Characteristically, he was the driving force behind the recruitment and organisation of the corps and, reminiscent of the Shackleton Expedition, he used his involvement as a means to join the team. On 25 October 1915, at the age of 57, he was commissioned into the corps with the rank of major as the Officer in Charge of the Technical Headquarters Staff.


The corps was effectively established as ‘an experiment to overcome exceptional conditions arising from trench warfare on the Western Front’.5 A committee was formed in each state and nominated officers were authorised to select recruits from miners already enlisted. Miners were formally enlisted at local enlistment stations and, from there, the men were sent to local training camps which also acted as staging camps.


Those recruits with mining engineering qualifications were originally enlisted as reinforcements for the Field Company of Engineers which was a typical engineering support unit for an infantry division. They were then transferred to the newly formed Australian Mining Corps after first attending the Officers’ Training School for Engineers at Moore Park in Sydney. The training at Moore Park during those early days was a source of bemusement to many. Much of the field training was spent running, building observation masts of ever-increasing height and learning knot-tying and lashing. As a junior subaltern, Oliver Woodward reminisced that such training ‘hardly seemed appropriate’ and it challenged his preconceptions of the way an officer should be equipped on the eve of his embarkation for the war in Europe.6 As junior officers were identified and transferred for service in the Mining Corps, the incongruity of their situation was amplified when they took up residence at the Sydney Cricket Ground, their dormitory under the Members’ Stand and their mess in the Members’ Dining Room.7


In December 1915, the corps was concentrated at its own training camp at Casula near Liverpool on the western outskirts of Sydney. Here candidates were tested for their fitness to undertake tunnelling work and those found unsuitable transferred out. Those who were accepted embarked on a course of training conducted between December 1915 and February 1916. The training school provided more intensive training in military drill and specialist mining work.


The Mining Corps was equipped as a unit of the Australian Corps of Engineers. The colour patch worn on the shoulder and used to signify the wearer’s unit was a purple ‘T’, identifying the wearer as a tunneller. When the companies later separated into individual fighting units, a metal number denoting the company number was worn over the patch. Having arrived in France and before their worth had been proven, the tunnellers’ colour patch would evoke ingenious suggestions from the resident troops as to the exact role of the wearer, ‘tourist’ proving the most popular designation and the one that justifiably attracted the most colourful retorts.


In the heady days of patriotic fervour that gripped Australia in 1915 and into 1916, a steady stream of donations found their way to military units from private individuals and companies. Not all these donations took the form of currency and, foremost among the paraphernalia that arrived at the Australian Mining Corps was the latest model Studebaker car (curiously, minus the tyres) for the use of the officers at Corps Headquarters. The Studebaker was funded by a number of private businesses in Brisbane, Sydney, Melbourne, Adelaide and Perth.


The Australian Mining Corps consisted of a headquarters and three companies and even sported its own band of professional musicians, many of whom were later absorbed into the Alphabet Company. Corps Headquarters comprised 12 officers and 29 other ranks commanded by Lieutenant Colonel Albert Fewtrell, a 30-year-old civil engineer from Drummoyne in Sydney. Prior to enlistment, Fewtrell had been employed by the NSW Railways and also held a regular commission with the Australian Field Engineers which had facilitated his elevation to the position of Commanding Officer (CO).
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Plate 3. Australian Mining Corps Band. The officer seated to the left of the drum is Captain Stanley Hunter (image courtesy of R. Nilsson).


Each of the three Mining Corps tunnelling companies consisted of 14 officers and around 370 other ranks. The corps was, in fact, not much larger than a typical infantry battalion and was sometimes referred to as the ‘Mining Battalion’. A typical infantry battalion at full strength comprised a headquarters and four companies totalling some 1000 officers and men. Australian tunnelling companies differed from contemporary Australian military units in almost every conceivable way — a fact that was to become a source of considerable pride to the men of the unit.


The first draft of reinforcements for the Australian Mining Corps also assembled in Sydney and consisted of two officers, Lieutenants Reginald Langdon and Hubert Carroll, along with 100 other ranks. By mid-February 1916	the Australian Mining Corps, now comprising 55 officers, 1250 other ranks and associated stores and mining equipment, was ready to depart for the war.
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Plate 4. Officers of the Australian Mining Corps, Casula Camp, Sydney, January 1916. Notable officers in the context of this story are: Captain Richard Victor Morse (second row seated, second left), Captain Stanley Hunter (second row seated, fourth left), Major William Tannatt Edgeworth David (second row seated, fifth left) and Lieutenant Colonel Albert Fewtrell (Officer Commanding Australian Mining Corps Headquarters, second row seated, centre). The mascot was a bulldog named Puncher. Six officers in this photograph did not return from the war, while 22 were later decorated. Missing from this photograph are Captain James Shand and Lieutenant William Anderson who embarked with the corps in Sydney and later become members of the Alphabet Company (AWM PR87/108).


British Mining on the Western Front in 1916


By the time the Australian companies arrived in France in May 1916, the mining situation along the Western Front was well established. Mining operations had been conducted by specially formed and dedicated tunnelling companies since February 1915. In the intervening 16 months, the skills of exclusively British tunnelling companies had been employed along the length of the British front. However there were numerous mining ‘hotspots’ where mining and tunnelling activity had been intense since the early days of 1915. Mining was not conducted continuously along the whole front line, but usually at key strategic positions where the front lines were close and one side or the other had a point of strategic ascendancy such as elevated ground or a ‘salient’.


Salients were formed where the front lines deviated from a straight line to form a projection. Where the landscape is flat, a salient provides an advantage to the troops holding the inside of that projection as machine-guns and artillery in the salient can direct a line of fire along and sometimes behind the front lines of the opposing force.


One of the largest salients on the Western Front was the Ypres salient which ran in an extended arc around and to the east of the city of Ypres in north-western Belgium. The British held the Ypres salient while the Germans held the high ground around the salient and were able to look into and across it and direct accurate fire on the British. Many salients were much smaller, extending just a few hundred metres to a kilometre or so in length. Because of the advantage they provided to opposing forces, salients were the targets of fierce fighting in attempts to wrest the advantage from the enemy. The jutting nature of many salients usually meant that the distance between the two front lines was reduced, making them an obvious target for mining activity.


The operations of the British tunnelling companies would eventually cover vast swathes of the British front line during the period of underground warfare that effectively lasted until mid-1917. Mining ‘hotspots’ such as Hill 60 in the Ypres salient, the Mound, the Bluff (outside the village of St Eloi), the Brickstacks at Cuinchy, Hill 70 outside Lens, and the Hohenzollern Redoubt near Auchyles-Mines were the first targets for the fledgling tunnelling companies. Over the course of the next two years, those names would become etched in the collective psyche of a multitude of men — tunnellers and infantrymen alike. As more British divisions arrived and occupied more of the Western Front trench lines, the frontage covered by mining operations increased accordingly. Eventually, the full extent of the British sector was covered by the tunnelling companies, from Nieuport Bains (Nieuwpoort Bad) on the Belgian coast to the Somme River in Picardy, France.


To the uninitiated, tunnelling represents the simple act of digging a narrow hole in the ground, often to allow others to crawl through. In reality, however, there was nothing simple about tunnelling. What the tunnellers created in their assigned sectors were complex and elaborate underground systems of connected shafts, inclines, tunnels, drives, chambers, dugouts, subways and posts. The tunnel systems contained medical dressing stations, fully equipped and manned mine rescue stations, dugouts (underground rooms where men could rest and shelter from shellfire), command posts and even infantry subways similar to train subways that allowed large numbers of men to walk below ground in safety, equipped with electric lighting, water-pumping apparatus and ventilation systems.


Where the water table permitted, the mining systems were worked on a number of levels simultaneously. The first level — termed the ‘shallow’ system —	usually lay just below root level, at a depth of three to six metres. The second system occurred at around 15 metres and was usually referred to as the ‘fighting’ or ‘intermediate’ system. The deep systems were often sunk to around 30 to 35 metres in depth. Fighting between opposing miners in the multi-level systems usually occurred in the intermediate level where listening was concentrated and camouflets were fired. The deep systems were sunk for the laying of massive quantities of explosives. Most excavations were fully supported and lined with wood, typically Oregon pine, which was supplied in standardised ‘sets’. In the chalkier subsoil of the Picardy region around the Somme and up as far as the Béthune coalfields, there was less need to fully line the tunnels and chambers with wood, chalk being less susceptible to collapse than the clay and sand-rich substrata of Flanders.


A number of factors directly influenced the success of military tunnelling and mining operations and, consequently, whether the miners would live or die. It was crucial for the miners to possess a good understanding of the strata through which they were expected to tunnel and a very accurate surveying capability. They needed equipment to allow them to hear through solid earth and, at the same time, decipher the sounds that could be heard. It was also essential that they could work in absolute silence as it was secrecy that comprised the fundamental and overriding principle behind the success of this method of warfare. The need to maintain secrecy led to the adoption of extraordinary modus operandi and dominated the manner in which the work of the tunnellers was conducted.


The men worked continuously in shifts underground — in some areas for years on end — and, until mid-1917, always in silence, trying to make as little noise as possible to avoid signalling their position to the enemy. The miners tapped, picked, shovelled and listened, fully aware that the enemy was doing the same somewhere in the morass of earth in front, above or below them. The men working below ground were intensely aware that, at any given moment, their lives could be extinguished without warning or they could be suddenly cut off from their comrades by hundreds of tonnes of collapsed earth and debris, to die slowly and alone in the dark. They existed as players in a deadly game of cat and mouse, caught in two wars simultaneously. Above ground was the regular war fought by the infantry soldier. The tunnellers lived that war during their time of rest between shifts and were exposed to the same risks of wounding or death as their fellow soldiers. Like their brothers in the infantry, many tunnellers were killed above ground by shell and gunfire. Returning to their work underground, the tunnellers descended from the regular to the unseen war — the war that only they knew, the terrors of which only they were conscious. Many tunnellers on both sides of the conflict died in that subterranean war.8
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Diagram 1. Schematic diagrams illustrating the basic differences between offensive and defensive mining.


It is difficult to imagine how anyone could endure such an existence without severe psychological trauma. The men spent up to eight hours a day, every day, in a dimly lit, cramped, damp, isolated and silent environment with the constant spectre of a sudden, violent death. Yet, endure it they did.


The objective of military mining was essentially to dig to a selected location below the enemy’s position without being detected and then destroy that position. With two opposing groups of miners facing each other, one force would often attack while the other defended, although on occasions both forces simultaneously attacked and, at other times, simultaneously defended. For each scenario, a different method of mining was employed.


Defensive mining was undertaken solely in response to the actions of enemy miners. The main defensive mining structure was a ‘lateral gallery’, a tunnel running below no man’s land in front of and parallel to the trench system or other strategically important points being defended. The standard mine gallery measured a claustrophobic 1.3 metres high by 0.7 metres wide. Movement along these galleries could never be described as either easy or rapid.


The galleries were sunk sufficiently in advance of the front-line trenches to ensure that, if an enemy mine was detonated, it would not damage the front-line positions. The lateral gallery was initially constructed by digging a vertical shaft from a dugout in a front-line trench or an angled shaft from a communication trench located some distance behind the front line. A number of shafts were dug along the front to be defended, spaced at intervals of around 35 and 70 metres. Once the shafts were dug and stabilised to a predetermined depth, a ‘drive’ would be constructed. A drive was effectively a straight tunnel directed towards the enemy trenches. Drives would be excavated to a fixed length and, when they reached that length, ‘cross cuts’ or tunnels at right angles to the head of the drive, would be dug. When the cross cuts from each shaft joined, they formed the lateral gallery, equivalent to an underground front-line trench.


Listening posts were excavated at intervals of around 15 metres along the face of the lateral gallery closest to the Germans. These posts took the form of short tunnels, again driven directly towards the enemy trenches, extending out below no man’s land. Once they were sufficiently distant from the frontline trenches to ensure that an enemy mine could not damage those trench lines, two short dugouts were constructed to form a ‘T’ at the head of the drives. These dugouts formed the listening post, with each branch of the ‘T’ facing another from the neighbouring listening posts. In this way it was possible to detect a sound through the earth from more than one point and thus ‘triangulate’ the position, or fix a bearing on it in three-dimensional space. The source of the noise could then be pinpointed and, if the listener determined that it came from an enemy miner moving towards the workings either in front, above or below, the sounds could be tracked and followed until defensive counter-measures were deemed necessary. When a critical distance was reached, a defensive measure was taken — either a camouflet or, if a more powerful charge was required, a mine.


Mines and Camouflets — the Tunnellers’ Weapons


Offensive mining involved tunnelling from the shafts in the most direct route possible to predetermined locations below strategically important enemy positions. Once a particular location was reached, a chamber was excavated, charged with a calculated amount of high explosive, wired up and tamped. The objective of offensive mining was usually to destroy enemy positions on the surface. The deeper the mine was laid, the greater the payload required for the explosion to break the surface of the earth. The craters formed by the deeper mines were vast, a clear consequence of the enormous charge that had been laid.


Many of the shallow mines resulted in craters not significantly bigger than would be formed by a large calibre artillery shell. In the case of mines laid for the Somme offensive in July 1916, the mines were deliberately over-charged to produce craters with lips as high as three and a half metres. Huge craters resulted, many of which are still evident today, including the Lochnagar Crater outside the village of La Boisselle. The forward lips of the craters were to act as ready-made parapets for the attacking British infantry who would consolidate the crater lips and establish machine-gun emplacements as a defence against counter-attacks. Generally, however, this plan was not realised. Indeed, in many cases, it was the enemy who consolidated the craters. The Germans proved time and again that they were particularly adept at capturing mine craters and making the best use of the protection that these craters afforded.


The tunnellers referred to underground explosions as ‘blows’, and these were categorised in two types. The first was a ‘mine’ — a charge of explosives of a calculated size which penetrated the surface of the ground and caused damage to whatever lay within the blast zone above the charge. The second was a ‘camouflet’ — a smaller charge designed not to break the ground surface, but rather to destroy enemy tunnels and mines. The camouflet was the tunneller’s equivalent to a duelling pistol. British and German tunnellers spent most of their time attempting to locate one another below ground, second-guess their adversary’s moves and destroy enemy workings before these could be used to kill friendly troops or damage the front line they were engaged to protect.


By the time the Australians arrived in early 1916, the science of mining in the clay of Flanders and the chalk of northern France was well advanced. Not only were there advances in the type of explosives being used, the sheer size of the mines being deployed on a day-to-day basis was vastly greater than those first used by the Germans at Festubert in December 1914. Mines with explosive charges of around four and a half tonnes and camouflets of around half a tonne were routinely used. But even these charges would eventually be dwarfed in size by the mines used at the climax of mining on 7 June 1917.


Prior to July 1915, gunpowder, or ‘black powder’ as it was sometimes called, and guncotton were the tunnellers’ explosives of choice. Gunpowder was a simple explosive compound that could be ignited easily with a lit fuse. Guncotton was a more stable compound with two and a half times the explosive force of gunpowder. The most advanced explosive compound was ammonal, developed before the war, but not widely known and not immediately used. Ammonal comprised a mixture of ammonium nitrate, trinitrotoluene (TNT), aluminium shavings and charcoal. It proved such an effective compound that, following a hastily arranged trial under battle conditions, ammonal became the explosive mainstay of the tunnelling war. The great advantage of both guncotton and ammonal was their stability, allowing ease of transport and handling — ammonal could generally be stacked safely in 20-kilogram boxes. In terms of sheer weight of firepower, however, it was ammonal that proved its deadly edge. It had almost four times the explosive power of normal gunpowder and almost twice that of guncotton.


Ammonal was sufficiently stable to be transported to the front in battle conditions without exploding if struck by a stray bullet or fragment of shrapnel. Most importantly, in the quagmire that was the Western Front, it was waterproof. Both guncotton and ammonal required the use of a detonator to ignite. Detonators were small explosive charges, usually electrically fired. When a large mine was laid, often involving many hundreds or, in some cases, thousands of boxes of ammonal, the detonators were laid inside a number of these boxes. These were known as the priming charges. The priming charges, when detonated, acted as a catalyst to ignite the remainder of the ammonal charge.


The mines used on the Western Front employed enormous explosive charges —and there was a reason for their size. In order to outwit the German miners, the Allied tunnelling companies attempted to mine to a greater depth than their opponents. The deeper the mines were buried, the more sizeable the charge required to effect the desired outcome. The experience gained by the firing of innumerable mines and camouflets by the British tunnellers meant that, by the time the Australian tunnelling companies arrived, there were precise mathematical equations developed for predicting the size of a mine crater when a mine of a given charge was detonated at any depth below ground in any given geological strata. This was the clearest indication of the advances in mining science on the Western Front.


The shortest distance between the centre of a mine charge and the ground surface was known as the line of least resistance. The distance from a mine charge to the limit of the underground effect of an explosion was known as the horizontal radius of rupture. Knowledge of the likely horizontal radius of rupture prior to the detonation of a mine was critical for two reasons. Once approaching enemy workings were detected or the miners suspected that a charge was being prepared, the distance of the work was determined either by listening or estimation. A camouflet was the most common means of destroying or disrupting nearby enemy workings without causing too much peripheral damage. When preparing charges for a camouflet, the miners had to be sure that the charge was of sufficient magnitude to destroy the enemy workings through the ground beyond the charge, otherwise the camouflet would prove totally useless. In addition, the miners had to estimate the likely effect of an explosion on their own nearby workings. If a camouflet was required to intercept an approaching enemy mine gallery, the miners would place the charge in the optimum location to destroy the approaching works while, at the same time, minimising any damage to their own workings.


Knowledge of distances and depths was therefore crucial to the operations of the tunnelling companies and surveying was used to overcome the inexactness of guesswork. Systematic surveying of the mining systems was conducted using theodolites, usually on a weekly basis with assistance from the British field survey companies of the Royal Engineers. The survey results were plotted on a coordinate system that was overlaid with aerial photographs showing the British and German trench systems. Daily progress of work was plotted on the coordinate overlays, and tracings of the updated mine system were made and forwarded to the relevant Army Controller of Mines at the end of each week.


The task of surveying the mines was simplified by the fact that mine galleries were usually driven in a direct line because soil removed from under the ground had to be disposed of above the ground. Soil disposal was a major problem that plagued all tunnelling operations. The straighter the tunnels, the smaller the quantity of soil produced for disposal. It was soil disposal, rather than the size of the tunnellers themselves, that was a major factor in dictating the dimensions of the tunnels and ensuring they remained necessarily small.


Allied mining in northern France and Flanders was conducted in two distinct geological environments: clay and chalk. Each environment required a different approach to mining. On the Western Front, the boundary between the two different geological areas lay in the vicinity of the La Bassée Canal between Lens and Armentières. The geology of Flanders, in the northern, Belgian sector of the Western Front, is characteristically clay and, apart from a strategically important but low-lying ridge that arcs around the south and east of Ypres, the landscape is relatively flat. The combined effect of clay soil and flat topography spells poor natural drainage in the Flanders region. Centuries of cultivation have overcome this through heavy modification of the landscape with the construction of a network of drains and ditches to rid the land of water during wet periods. The flat topography and the inability of rainwater to quickly drain through the ground also ensure that groundwater lies close to the surface of the earth. When the carefully laid network of man-made drainage was damaged or destroyed, as it was along much of the front during the war, the result was the infamous waterlogging and mud of the Flanders fields.


Unlike Flanders and the northern sector, the southern geological zone of the Artois and Picardy is characterised by chalk and, although not mountainous, the countryside is generally more undulating than Flanders and gives rise to a number of important rivers including the Somme, Scarpe and Escaut, many of which have had their flow modified through the construction of interconnected canals.


Disposal of soil proved one of the greatest threats to maintaining secrecy since the soil being removed from below the ground was usually a different colour to that of the surface. Simply dumping the mined soil behind the mine shafts would have clearly advertised the location of the mines on German aerial photographs. Not only would the position of the soil indicate that tunnelling was actively occurring, it would also point to the precise location of the mine entrances. This problem was particularly evident in the mining systems south of the La Bassée Canal near Béthune, where the underground strata changed from the clay and sand of the north to the chalk of the south. The startling white of the chalk waste rock was easily recognisable from a distance. Great care was taken to remove the mine waste and either disperse it so that it blended into the surface soil, or move it to dumps well behind the front lines. Sometimes it was necessary to cover the waste with camouflage netting.


A mine explosion was a terrifying experience for those who survived and an awe-inspiring spectacle for those who witnessed the blow, even from a safe distance. When a large mine was detonated there was no immediate explosive boom, just a deep, almost inaudible rumble, followed by a pause. Sometimes even the officers detonating a mine, particularly a deep mine, would be uncertain as to whether the mine had exploded. Seconds later, however, all doubt would be dispelled as the earth above the charge literally stood up, the pressure of expanding gases from the mine chamber pushing all above it upwards and outwards. In such an explosion, as the earth is pushed up, the restrictive pressure on the super-heated and confined gases diminishes, allowing the gas to expand, accelerating upwards and outwards. The fractured earth increasingly expands, pushed out by the rapidly expanding gas. A dome of earth forms and, as it grows, it starts to dissolve — almost gracefully — into a massive, three-dimensional jigsaw puzzle. The gas and vapour at the core is suddenly free to escape through the myriad expanding cracks. As it does, it reacts with oxygen and ignites. The inside of the dome appears to explode for a second time as flames blast through the cracks and the monstrous apparition booms. Jets of white and red-hot flame and vapour shoot through the sides and top of the dome, further propelling the earth in all directions. With the release of pressure from its centre, the mass of earth collapses back on itself in a chaotic jumble and the dome subsides. Much of the soil does not fall back to where it originated, but lands out to the side of the centre of the explosion. Consequently a crater is formed and a crater lip, a mound encircling the crater which is highest at the edge of the hole, drops away until the original level of the ground is reached.


Mine blasts did not discriminate: everything within the immediate blast zone was destroyed. At the edge of the blast zone, thousands of tonnes of airborne soil and detritus descended, burying everything below. Those fortunate enough not to be carried skyward in an initial mine blast could still be buried alive by the fallout in the nearby trenches or killed by the concussion of the shock wave. Once-familiar stretches of trench could disappear in an instant, along with any listening posts, machine-gun pits or dugouts that could contain a score of sheltering men. For days following a mine explosion, poisonous gases, namely odourless carbon dioxide and carbon monoxide, would seep up through the shattered earth and, unless dispersed by the wind, form invisible and deadly pools at the bottom of the mine craters.
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