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 THE BATTLE OF CESME, 5 JULY I770. The Turkish fleet of twenty ships, the line and frigates and at least thirteen galleys were outmanoeuvred by a smaller Russian squadron off Chios and almost totally destroyed by fireboats. About 11,000 Turks were killed. The Russians, however, failed in their attempt to exploit the situation by driving the Turks from the Aegean.
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 WARFARE IN THE EIGHTEENTH CENTURY
 
 I
 
 N 1757 ALAUNG-HPAYA stormed Pegu, uniting Burma under his rule. In
 
 the same year Frederick the Great of Prussia, then fighting what would be known
 
 as
 
 the
 
 Seven
 
 Years
 
 War
 
 (1756-63), defeated his French and Austrian opponents at Rossbach and Leuthen
 
 respectivel~
 
 The
 
 latter
 
 campaign is frequently cited in works on military history, the former never. Yet both were equally important to contemporaries in their own sphere and to the future development of different regions of the world, and both tell us much that is of interest to the military historian. The same can also be said of campaigns that were less important: for example, the French capture of the fortress of Kehl, the sole gain of their Rhineland
 
 advance
 
 in
 
 1733
 
 (which
 
 would be returned after the 1735 peace), and the major battle at Buleleng in the same year by which Gusti Agung Made Alengkajeng maintained his hegemony in Bali. The Eurocentric account is limited not only in its coverage, but also in its analysis. The historian assumes that a particular military trajectory, that of the major European powers, is allimportant, charts its course and seeks to explain it. By doing so he or she neglects developments in other societies; he or she also fails to offer a comparative account within which European developments can be better appreciated. The Eurocentric approach may appear to be valid when studying 1900, when European states and military methods did indeed dominate most of the world; it is not, however, appropriate for the year 1800, still less so for 1750, when a large part of the world was outside European control. What then is to be the approach of this book, other than to give an account of warfare in the several parts of the globe? Is there any integrating model? r6
 
 INTRODUCTION
 
 First, one theme is, indeed, variet~ This is not a matter simply of recording an interesting diversity of military practice, but is, instead, crucial to the argument that different military practices and systems were appropriate in different parts of the world. Second, and related to the last point, there is no sense of technological triumphalism, no belief that there was a hierarchy of military achievement based on the adoption of particular weapons. Third, no single model can adequately comprehend both land and naval
 
 Battle of Rossbach, 5 November 1757. A fast-moving battle in which the speed of the Prussian response under Frederick the Great routed the opposing French army and their German allies. The Prussian infantry fired as it advanced.
 
 systems of warfare, and consideration of land and sea underlines the theme of 17
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 Battle of Kolin, 18 June 1757. This Prussian defeat badly dented Frederick the Greats reputation. The decision to abandon a planned flank attack and, instead, mount a frontal assault on Daun's wellchosen position led to heavy losses among the Prussian infantry. Frederick s arrogance led him to plan poorly and then to lose control of the battle. The Prussians lost 13,000 men, and abandoned their siege of Prague.
 
 diversit): This theme relates in strategy, tactics and organization to different space/force ratios which can be traced across the globe. In particular, these ratios help account for the continued role of cavalry in many societies. Thus, the standard image of warfare in this period, that of a close-range exchange of fire between tightly-packed lines of infantry - which was, indeed, important In Europe - can be supplemented by a number of others, from the cavalry of central Asia to the Mura archers in their Amazonian fastnesses. In order to illustrate the nature and importance of non-European warfare and also to appreciate what was distinctive about conflict in Europe, I shall begin in Tibet. 18
 
 INTRODUCTION
 
 In the eighteenth century Asia was the most populous continent of the world, and much of it was little touched by European power. Tibet was the pivot of a struggle between China and its most powerful adversary - not China's European neighbour, Russia, nor the naval powers of western Europe, but the horseman empire of the Dsungars. This struggle indicated that the variety of military methods in the world was a matter of more than variety and curiosity. Different methods reflected the needs of particular military environments. Warfare that did not involve European troops or methods dictated the fate of much of the world in the eighteenth century.
 
 CHAPTER ONE ...
 
 ......:===:. .J -•. - - - - -
 
 -----..~:T":~~ ~-
 
 WAR WITHOUT EUROPEANS
 
 COSSACK RAIDER. Cossacks had a fierce reputation) but were but one example of the light cavalry forces that were so important in eighteenth-century Asia. Such forces combined mobility and fire-power, but made scant impact on fortified positions. The Cossacks became an adjunct of Russian military power.
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 WAR WITHOUT EUROPEANS 1717 A 6,OOO-strong Dsungar force invaded Tibet. This expedition, launched by the last of the Mongol nomad empires of central Asia, was, in terms of military techniques, a world away from the Spanish amphibious force that successfully invaded the Mediterranean island of Sardinia in that year. The Dsungar invasion revealed that centuries-old patterns of military behaviour were still valid. Crossing into Tibet by a very high and arid route, the Dsungar
 
 I
 
 The Kangxi emperor of China (1662-1723) successfully synthesized the Chinese and Manchu military traditions. After suppressing the Rebellion of the Three Feudatories, he expanded Chinese power, defeating the Dsungars in 1696 and 1697.
 
 22
 
 N
 
 horsemen lost many men as a result of the harshness of the terrain, but they pressed on. They had not been sent on a mere raid, which would have been of no consequence except to the victims. On the contrary, the expedition was part of a bitter struggle for mastery over a broad swathe of inner Asia lying between the
 
 WAR WITHOUT EUROPEANS
 
 Dsungars, based in what is now Xinjiang or north-west China, and the Manchu rulers of China. This struggle lasted until the 1750s and resulted in China expanding to its greatest geographical extent. Already, in 1696, the Chinese Kangxi emperor had defeated the Dsungar leader Galdan Boshugta at Gio-modo in Mongolia. The two powers had then struggled for dominance in Tibet, which was not then part of China, and control over which would affect the loyalty of the eastern Mongols to China. In 1717 the Dsungar target was Lha-bzan Khan, a Chinese protege who had deposed the Dalai Lama, the Tibetan spiritual leader, in 1706. Lha-bzan Khan's advisers were divided as to the best way in which to respond to the Dsungars. One, Aka Taiji, recommended fighting in an open plain; another, P'o-lha-nas, suggested taking up a strong defensive position, the strategy adopted by the Chinese in 1696. The former reflected a cultural and social preference for cavalry warfare,
 
 The Kangxi emperor inspecting the building of a dyke. Chinese strength owed much not only to the demographic and economic power of China, but also to the government's ability to mobilize and organize these resources. This was particularly effective in the successful long-distance deployment of forces in Tibet and against the Dsungars.
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 the latter pressure to use firearms. In the end Lha-bzan's army remained in the pastures that fed his animals, and it was attacked there by the Dsungars. A general musketry volley was followed by fighting at close quarters, particularly with swords and knives, and, after a number of similar battles, Lha-bzan was driven back to Lhasa, which was successfully stormed after midnight on 21 November 1717. The campaign and its consequences are of wider relevance for students of military history, offering little-known examples of more widespread processes. First, they indicate the transience of military achievement. The Chinese launched Chinese swivel gun. Artillery developed differently in China and Europe. The Chinese were aware that their gunpowder weapons were less effective and sought the advice of European experts. They did this more so in the seventeenth than eighteenth centuries, in part because Ming and then Manchu China was more under pressure in the seventeenth.
 
 a counter-attack in 1718, and, although one Chinese army was wiped out by the Dsungars in that year, concerted operations by two armies led to the conquest of Lhasa two years later. This transience is important because it serves as a reminder of the difficulty of achieving lasting triumphs and of the problems of assessing military capability and effectiveness, both in contemporary terms and over the longer term. Which battles and campaigns are important and worthy of study? How are armies to be judged? The argument that, for example, non-European military systems such as China's were redundant because a century later, at the time of the Opium Wars, they could not resist the Europeans, is unhelpful if it neglects earlier and, at the time, equally testing challenges that did not defeat them.
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 Second, the 1717 campaign indicates the crucial role of politics in warfare. Chinese success in 1696 owed much to support from Galdan's rebellious nephew, Tsewang Rabtan, and disunity on Lha-bzan's side was important to the result in 1717. His regime rested on force, his army was divided and lacked coherence, and the attack on Lhasa was greatly assisted by traitors within. The major role of politics in conflict is also more generally true. Thus, the Mughal Emperor Aurangzeb's difficult campaign against Maratha-held forts in India in 1699-1704 depended on bribery, a process eased by the nature of loyalty in that society: Torna fell to a surprise night storming in 1704, but in most of the other forts the commanders were bribed to surrender. Similarly, financial-political considerations played a crucial role in the British defeat of
 
 {
 
 the Nawab of Bengal at Plassey in 1757: the Nawab's leading general, Mir ]affir, had reached an understanding with Robert Clive. Third, the 1717 Dsungar campaign revealed the importance of cavalry, as did the overrunning of Turkestan in central Asia by the Dsungars in 1724-5. The tactical aspects of cavalry warfare had profound effects on the strategic understanding of what constituted victory. In particular, warfare in the steppes, where there were few strongholds, relied upon very relative degrees of victory: Conditions were extremely fluid and the enemy could always ride away: As a result, leaders had to think about how best to control the situation; gaining some kind of hold over a population without the regular application of force was far from easy: Subsidies and genocide were two possibilities, both (but especially the former) employed at times in Chinese relations with their neighbours. The Manchu used Lamaist Buddhism to control the Mongols and therefore needed to dominate the Tibetan centres of Buddhism. Conflict over Tibet revealed the interaction of steppe and Chinese understandings of victory: It was necessary to determine which was most important: holding territory or defeating the army in the field, the two poles of the Chinese-steppe continuum of warfare. Cavalry was crucial to the struggle between China and the Dsungars. Such an important role for cavalry is not the
 
 Malay Kris weaponry. Hand-to-hand weapons were more important in the eighteenth century than is often appreciated. These weapons were employed by dynamic powers and people~ such as the Nepalese Gurkhas who used swords (kukris). In south-east Asia~ war elephants~ pikes~ swords and spears were still important ~ and firearms made scant impact on tactics.
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 WAR WITHOUT EUROPEANS
 
 impression that emerges from warfare in western Europe or from European operations elsewhere in the world. In these, especially in the latter, infantry predominated, and war centred on the recruitment, deployment and tactical capability of the infantr~ Cavalry was of particularly limited value in amphibious operations, such as the Spanish invasion of Sardinia, given the difficulties of transporting and landing horses safel~ It was not only in European operations that infantry predominated; it was also crucial in areas outside the European military tradition, for example the forested regions of coastal west Africa, Amazonia, Ceylon (Sri Lanka), the Himalayas and south-east Asia. But cavalry still dominated warfare in many areas, such as central and south-west Asia, India - apart from Kerala in the south and the waterlogged Ganges plain - and the savannah belt of Africa. Cavalry was also important in eastern Europe: Polish and Russian armies had large numbers of cavalry for fighting on open plains, especially against Turks. However, much of their cavalry was irregular - for example, Cossack forces - and the role of cavalry in European regular armies was less important than it was, for example, in Mughal India. Far from cavalry becoming less important throughout the world, as was indeed the case in western Europe, it became more so in some regions. This was
 
 Tibetan culture. The expansion of major powers was achieved in part at the expense of longestablished cultures such as that of Tibet. Control over Tibetan Buddhism was seen as important to consolidate the Chinese position in Mongolia and to improve Chinese strength in the struggle with the Dsungars. OPPOSITE:
 
 Depiction of c011fbat in a Nepalese legend. The Gurkhas were one of the more dynamic south Asian powers. They proved effective in Himalayan conflict and in their tactics made extensive use of ambushes and temporary fortifications, particularly stockades.
 
 27
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 certainly the case with the wide expanses of the Great
 
 Japanese steel arrow heads. Japan was not expansionist in this period, and it was not threatened by China. Its abandonment of gunpowder weaponry in the seventeenth century could therefore be maintained. Increased European naval penetration of the northern Pacific threatened this situation.
 
 Plains of North America, where the use of the horse spread from Spanish-ruled Mexico northwards, reaching the Cheyenne and Pawnee by 1755, and the Sioux, on the modern Canadian border, by 1770. Both there and in south Asia the horse proved reconciliable with the use of missile weapons, not only the bow and arrow, but also pistols and muskets. Indeed, far from cavalry proving anachronistic, it was to be armies relying on the combination of horse and gun that conquered Persia in 1721-2, and successfully invaded northern India in 1738-9 and 1752-61. However, these
 
 campaigns
 
 in
 
 India,
 
 especially
 
 the
 
 1738-9 invasion, were actually massive raids; widespread occupation did not follow, in part because infantry would have been needed in order to gain and garrison fortified positions. In much of Africa the use of cavalry was restricted by the tsetse fly, in south-east Asia by the effects of topography and dense tree cover. Thus,
 
 environment
 
 was
 
 an
 
 important
 
 constraint on the effectiveness of particular weapons systems, limiting the global impact of technological developments, and affecting the development of particular types of warfare in different regions. For example, the Ganges plain below Patna was very rich but, with its numerous waterways and waterlogged fields, it was bad cavalry country and was usually avoided by cavalry forces. However, a typology of warfare based on adaptation to environmental factors is limited, not only because no one-dimensional typology is adequate, but also because other important factors may be omitted from such an analysis. One factor that is often forgotten, for example, is the political context; like the environment, this affects what is possible in warfare and thus provides the parameters for the more commonly discussed factors, such as strategy, tactics, weaponry, logistics, leadership and morale. It is possible to contrast areas of the world with limited state development,
 
 such
 
 as
 
 Patagonia,
 
 Amazonia,
 
 North America,
 
 Australasia, the Pacific and parts of south-west Africa, with others where government was more developed and society more differentiated, such as Japan, China, Burma, Siam, Kandy (the interior of Sri Lanka), India, Persia, the Ottoman empire and much of west Africa. In the former
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 The British navy had control of neither European nor American waters, and it was unable to defeat the French before Spain entered the war - on 17 July 1778 Augustus Keppel failed in his attempt to destroy the Brest fleet off Ushant. British naval strength was concentrated on defending home waters, so Toulon was not blockaded and the Toulon fleet was able to sail to American waters and threaten New York in 1778. The following year, France and Spain sent a fleet into the Channel; this attempt to invade Britain was thwarted by disease and poor organization rather than by British naval action. The British position in the West Indies was also challenged. It was not until the battle of the Saints on 12 April 1782 that there was a decisive British naval victory to rank with Lagos and Quiberon Bay. It was a testimony to the rising importance of colonies and transoceanic operations, and the failure of the British to maintain an effective blockade, that this battle was fought in the Caribbean, off the lIes des Saintes, south of Guadeloupe. The outnumbered French, under their commander,
 
 Fran~ois de
 
 Grasse, were soundly
 
 defeated by George Rodney, who broke through the French line, capturing five ships of the line, including the flagship, the Ville de Paris, with de Grasse himself. This was a great British achievement. Although there were thirty-six British ships of the line against thirty French ships, the French ships were larger and the total displacements of the two fleets were roughly equal; in most fleet actions, the number of ships of the line present tends to overestimate British and underestimate French strength as French ships were on average larger than the British. The same applies to number of cannon, as the French pound was heavier than the
 
 50
 
 Battle of Quiberon Bay, 20 November 1759. The Brest squadron escaped late in the year, but was delayed by the need to join with transports and by contrary winds, giving Sir Edward Hawke an opportunity to attack in a high wind.
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 Battle of Quiberon Bay, 20 November 1759. British
 
 gunnery and seamanship proved superior in this confused engagement, and seven French ships of the line were captured, sunk or wrecked.
 
 NAVAL WARFARE
 
 143
 
 WARFARE IN THE EIGHTEENTH CENTURY
 
 Battle of the Glorious First of June 1794. Richard, Earl of Howe, with twenty-five ships of the line successfully attacked a French fleet of twenty-six of the line sent to escort a grain convoy from America. Howe, who had gained the weather gauge through skilful seamanship, could not fully execute his plan for all his ships to cut
 
 144
 
 British and the larger French ships had 36-pounders against British 32-pounders. However, the British gradually obtained a qualitative advantage in cannon. The French commander in the Indian Ocean, Pierre-Andre Suffren, was more successful than de Grasse, fighting Edward Hughes in a series of engagements in the Bay of Bengal in 1782-3. Peace came in 1783, but it was not convincing. Five years later, Cornwallis wrote about a possible attack on the French in Pondicherry: 'unless we have a fleet capable of looking the enemy in the face, we must not hazard a considerable body of troops'. The relative success of the Bourbons encouraged a naval race in the 1780s, when they and Britain both launched a formidable amount of tonnage. These
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 huge naval forces dwarfed those of non-European powers far more decisively than they had when Christopher Columbus and Vasco da Gama sailed forth in the 1490s. Some other powers also greatly expanded their navies in the 1780s: Russia became the fourth leading power and the Dutch, who had been in that position, or higher, until the early 1750s (before dropping to fifth in 1755-65 and to sixth in 1775-80), expanded their navy to regain, with a greater size than before in that century, the fifth position from 1785. Denmark, Sweden, Naples, Portugal and the Turks also all increased the size of their navies. Sweden and Russia fought a series of bitter naval engagements in the Baltic in 1788-90 as Gustavus III attempted, unsuccessfully, to win back territory lost to the Russians in 1743.
 
 the French line, each passing under the stern of a French ship and engaging it from leeward, but enough ships succeeded; superior British gunnery was at close range for long enough to cost the French seven warships (one sunk, six captured) and 5,000 casualties; the vital convoy, however, reached France.
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 Battle between Swedish and Russian fleets at Skargard, 1790. Gustavus III of Sweden was committed to his navy and developed it as a force against Catherine the Great of Russia. However Russia held off the Swedish attack in 1788-90.
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 Programmes of naval construction indicated not only the resources of European governments, but also the capability of their military-industrial complexes. For example, progress in British metallurgy improved their gunnery towards the end of the century, and the impact of British naval gunfire on enemy hulls and crews markedly increased during the war period 1793-1815, when enemy ships were reduced to wrecks in a comparatively short time. Britain had an advantage in technology as well as having good seamanship and well-drilled gun crews. Fleets of warships were powerful and sophisticated military systems, sustained by mighty industrial and logistical resources based in dockyards that were among the largest industrial plants, employers of labour and groups of building in the world. These dockyards were supported by massive storehouses, such as the vast Lands Zeemagazijn in Amsterdam, which was destroyed by fire in 1791. Naval bases required considerable investment. In 1784 a British diplomat reported of the newly begun French base at Cherbourg: 'The mole is to consist of fourscore immense cases of a conical form, filled with stones, and to be sunk close to each other. The expense of everyone of these cases is estimated at near twelve thousand pounds.' Already, in the age of sail, these military-industrial complexes had a capacity for change. There were numerous innovations, which were put to good use. Improvements in seaworthiness, stemming in part from the abandonment of earlier top-heavy and clumsy designs, increased the capability of warships both to take part in allweather
 
 blockades
 
 and
 
 to
 
 operate
 
 across
 
 the
 
 oceans.
 
 Furthermore, after the War of American Independence, the French adopted recent British naval innovations, such as the copper-sheathing of ships' bottoms in order to discourage barnacles and so increase manoeuvrability; there was also the new powerful short-range cannon, the carronade, a gun named after the Scottish ironworks where it was manufactured. Standardization was increasingly apparent in the period, and in 1786 the French adopted standard ship designs for their fleet. A similar pattern can be discerned in another sphere of intense naval competition, the Baltic. There developments in ships of the line were mirrored by the improvement of galleys designed to operate among the archipelagos in the Gulf of Finland. In 1788-90 the Swedo-Russian war there saw each side attempting to match or thwart the naval capability of the other. The Swedish ship designer, Fredrik Henrik af Chapman, had studied in France and Britain. He developed oared archipelago frigates whose diagonal internal stiffenings enabled them to carry heavy guns in a light, shallow-draught hull, and oared
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 gunboats, small boats with great fire-power and a small target area; the guns were moved on rails and used as ballast when the boats sailed in open waters. In 1788-90 both navies constructed a large number of oared vessels, but, while Sweden concentrated on gunboats, the Russians built a large number of oared frigates as well. The battles of 1790 would demonstrate that the gunboat was the better solution. The Europeans also took their naval military-industrial capability abroad, with major shipyards at colonial bases such as Havana and Halifax. In the West Indies the British had two naval bases on Jamaica - Port Royal and Port Antonio - as well as English Harbour on Antigua, begun in 1728. Port Royal was able to careen the larger ships of the line sent there. The growing British naval and mercantile presence in the Indian Ocean owed much to shipyards in India, where merchantmen were constructed, averaging 600-800 tonnes and capable of
 
 A somewhat fanciful illustration of the first use of a submarine in war, the Turtle, designed by David Bushnell and manned by Ezra Lee, attacking off Staten Island, 6-7 September 1776. Serious problems were encountered with navigating in the face of the currents and the charge could not be attached. The second attempt, on 5 October 1776, also failed. The Turtle was spotted and the target was lost.
 
 carrying very large cargoes. 149
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 Overseas naval forces supported European trade. In 1725 when French merchants were expelled from their base at Mahe on the west coast of India, the French sent a squadron from Pondicherry, forcing the return of the merchants and obtaining new commercial benefits. Moves against French trade at the coffee port of Mocha in Yemen led to the dispatch of a squadron from Pondicherry in October 1736. Arriving off Mocha the following January, the French bombarded the port, disembarked troops and seized the port, thereby restoring their commercial privileges. European navies organized the charting of much of the world's coastlines, to the benefit of trade as well as the assertion of power. For example, in 1764-81 George Gauld was instructed by the British Admiralty to chart the waters of the Gulf of Mexico, a means to consolidate the recent acquisition of Florida. However, naval operations outside Europe, especially in the Indian Ocean and the Caribbean, remained greatly dependent on climate and
 
 AVAL W
 
 dise~se.
 
 Despite improvements in some spheres, the general conditions of service
 
 at sea remained bleak. Disease led to high mortality, from, for example, yellow fever in the British and Spanish fleets in the 1720s and typhus in the British and Dutch fleets in the 1740s. The situation was exacerbated by cramped living conditions, poor sanitation and inadequate and inappropriate food; in particular there was a shortage of any fresh food, fruit or vegetables, and hence no vitamin
 
 c.
 
 The cumulative impact was both to make naval service unattractive and to
 
 ensure serious losse among those already in service. Britain and France came close to war in the Dutch crisis of 1787 and, this time with Spain on France's side, in the Nootka Sound crisis of 1790. They did not fight again, however, until 1793, by which time the French fleet had been badly affected by the political and administrative disruption stemming from the French Revolution. In 1793 the British were invited into Toulon by French·
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 Capture of t Lucia, February 1762, by Captain Augustus Hervey, husband of the bigamous Duche s of Kingston and, later, Third Earl of Byi tol. The defeat of the French navy left h ir island pos e io to British amphibio In 1762 Hervey went on to take part in the capture of Havana. In 1779 he attacked the state of the navy in the House of Lords. {
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 Royalists, before being driven out again by revolutionary forces benefiting from the well-sited cannon of Napoleon, then a young artillery officer. The following year the British defeated France's Brest fleet at the battle of the Glorious First of June. The British had grasped the controlling maritime position, only to see it collapse in 1795-6, when the French forced the Spanish and the Dutch into alliance and gained the benefit of their fleets, forcing the vulnerable British to evacuate the Mediterranean. Once more able to threaten invasion, the French confronted Britain in a struggle for her survival in 1797-8 and 1805, a struggle the result of which was decisive in the defeat of the attempt to subvert Europe to one hegemonic power and, ultimately, to the destructive will of one man. Much of this book owes its novelty and importance to a determination to contextualize European developments and to give due weight to non-European powers and peoples. At sea, however, there was no balance, no frontier of
 
 Battle of the Saints, 12 June 1782. The outnumbered French fleet, commanded by de Grasse, was soundly defeated by George Rodney, who broke through the French line, capturing five ships of the line, including the flagship. British cannon fire was particularly effective thanks to innovations that increased the ease of serving cannon, of firing them instantaneously, 4nd the possible angles of training them.
 
 capability and control. This was dramatically demonstrated as European warships, under naval commanders such as J ames Cook, Jean-Fran~ois de La Perouse, Antonio Malaspina and George Vancouver, explored the Pacific, on the unknown side of the earth. They established the first European colony in Australasia - the British base at Botany Bay in 1788 - considered where to establish naval bases, charted and (re-)named the world, and in 1790 came close to conflict over trade on what would later be called Vancouver Island. There was still much of the world's land surface where European military strength and European models were unknown, but the warships that ran out their guns around the globe were the forceful edge of the first real integration of the world, an integration made by Europeans and to their own ends and profit.
 
 New Zealand war canoe drawn by Sydney Parkinson who accompanied Captain Cook to the Pacific. His drawings were used for two narratives that appeared in 1773.
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 A SCENE FROM THE SEVEN YEARS WAR. Such close-quarter combat was less common in battle than this illustration might suggest. A large percentage of wounds was caused by musket balls;, not bayonets or swords.
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 ONFLICT WAS CENTRAL
 
 to European history in
 
 this as in other centuries; wars were common,
 
 often long-lasting, and frequently involved heavy casualties. Far from being inconsequential and indecisive, the battles and wars of the period changed the politics of the age. With the exception of the Turks, who relied on cavalry and infantry attacks rather than disciplined infantry fire-power and linear formations, the striking feature of warfare in Europe was the
 
 essential
 
 similarity
 
 in
 
 weapons
 
 systems and tactics between the opposing armies (and navies). This did not make a sweeping victory impossible,
 
 as
 
 the
 
 Russians demonstrated in 1710 when they overran the eastern Baltic territories of Sweden (Estonia and Livonia) after Peter the Great's crushing defeat of Charles XII at Poltava in the Ukraine in the previous year.
 
 However,
 
 such
 
 triumphs
 
 were
 
 generally due, not to distinctive tactics and weaponry, but rather to numbers of troops, the experience and motivation of the soldiers, the exploitation of terrain, generalship, particularly in terms of the retention and employment of reserves, and the chance factors of battle. Thus, at Poltava, numbers and generalship were crucial: the Swedes suffered terrible A cantonal system of recruitment was established in Prussia between 1727 and 1735. Every regiment was assigned a permanent catchment area around its peacetime garrison town) from which it drew its draftees for lifelong service. For most of the year the troops worked.
 
 casualties, as their brave and foolhardy attack on a well-defended Russian position exposed them to the more numerous Russian infantry and artillery. New weapons were developed: the socket bayonet and the flintlock musket in the late seventeenth century, the elevating screw for cannon in the eighteenth, as well as the introduction of conic ramrods which allowed the reduction of the difference between the muzzle calibre and the ammunition calibre and thereby promoted more precise targeting. The rapid introduction of successful inventions or modifications in most European armies suggests that the importance of closing technological gaps was well recognized. The introduction of the socket bayonet helped to change the face of the
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 European battlefield. Prior to that, infantry had been divided between musketeers and pikemen. The former were more numerous and provided fire-power, but the pikemen were necessary in order to protect the musketeers from cavalry and from other pikemen. The combination of the two was complex and led to a degree of tactical inflexibility as well as a density of formation that limited the possibilities of linear deployment over an extensive front. Initially, plug bayonets were adopted. They fitted into the muzzle of the barrel, but had to be removed before firing, a process that caused delay and could damage the barrel. However, at the close of the seventeenth century, these were
 
 Battle of Poltava, 1709. Striking Russian victory over Charles XII of Sweden. The Swedes suffered terrible casualties as their attack on a well-defended Russian position exposed them to superior forces and artillery. Charles could not grasp control of the battle as he had at Narva in 1700.
 
 replaced by socket bayonets, which were attached to a metal ring around the 157
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 barrel. Muskets could now be fired with bayonets in place. By 1697 the majority of English musketeers used socket bayonets; in the 1700s the pike, no longer necessary, disappeared from European armies. This led to an increase in fire-power and tactical flexibility, as all the infantry were now armed with muskets. The change permitted more effective drill, and drill and discipline were essential to fire-power. More linear infantry formations were employed on the battlefield. Battalions were drawn up only three ranks deep, and firings were by groups of platoons, in a process designed to maximize the continuity of fire and fire-control. The greater battlefield mobility of the infantry put a premium on a more mobile field artillery, and this was achieved Frederick the Great leading his troops. In practice generals did not usually lead from the front in European warfare. Such conduct would have made it very difficult to exercise command or retain control.
 
 during the eighteenth century, with advances being made by the British, Swedes, Austrians, Russians, Prussians and French. Tactical innovations were also rapidly disseminated, rendering any advantage merely
 
 temporar~ In
 
 1745 Frederick the Great, the young warrior-king of Prussia
 
 (1740-86), developed the attack in oblique order, so as to be able to concentrate overwhelming strength against a portion of the linear formation of the opposing arm~
 
 Frederick devised a series of methods for strengthening one end of his line
 
 WAR WITHIN EUROPE
 
 and attacking with it, while minimizing the exposure of the weaker end. This tactic depended on the speedy execution of complex manoeuvres for which welldrilled and well-disciplined troops were essential. It was used to great effect in defeating the Austrians at Leuthen (6 December 1757): Frederick, benefiting from the cover of a ridge, turned the Austrian left flank while a feint attack led the
 
 SOCKET BAYONETS
 
 Austrians to send their reserves to bolster their right. The Austrian left crumbled
 
 These were widely used among the larger German armies by the 1690s. They increased fire-power, but did not greatly encourage attacks because bayonet drills were for a long time based on pike drills, with the weapon held high and an emphasis on receiving advances.
 
 under the oblique attack. However, the Austrians soon developed tactics to thwart the oblique attack, usually by retaining reserves which could be moved to meet the Prussian attack; the tactical gap was thus closed. Frederick the Great is generally seen as representing the highest point of warfare in the eighteenth century before the French Revolution, but this is misleading, not least because it has led to a neglect of such effective contemporary forces as the Austrians under Count Leopold Daun, the French under Marshal Saxe and the Russians under Rumyantsev. Moreover, in Frederick's last war, the War of the Bavarian Succession with Austria in 1778-9, victory eluded him. In addition, Frederician tactics were most suited to the particular environment of east-central Europe,
 
 Flintlock Muskets. The British Brown Bess had a large bore ensuring that it could take musket ammunition of any calibre. The loose fit of the ball helped ramming and thus contributed to the rate of fire, but ensured that accuracy was lost with distance. Problems were also caused by the stiff trigger, by powerful recoil, and by poor performance in wet weather if the powder became damp.
 
 especially the unenclosed tracts of Bohemia and Silesia. Their limitations were to be revealed in the French Revolutionary War from 1792, in the face of French troops fighting in open order in the enclosed and wooded country of the Austrian Netherlands and eastern France. Prior to that conflict, the tactics of European armies had focused on the deployment of infantry in close-packed, thin, linear formations, in order to maximize fire-power. 'After a terrible firing of near half an hour', according to 159
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 Battle of Sheriffmuir, 1715, by John Wootton. The Jacobites under John, Earl of Mar, failed to exploit their numerical superiority and, after an indecisive battle, left the government forces under John, Duke of Argyll in possession of the battlefield and with the initiative.
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 a participant, the French front line retreated before the British at Dettingen (1743). Linear formations also lessened the problems of command and control
 
 posed by the limitations of information and communication on the battlefield. Soldiers used flintlock muskets equipped with bayonets, and fired by volley, rather than employing individually aimed shot. Despite the bayonets, hand-to-hand fighting on the battlefield was relatively uncommon and most casualties were caused by shot. The accuracy of muskets was limited, and training, therefore, stressed rapidity of fire, and thus drill and discipline. Musket fire was commonly delivered at close range. The problems created by short-range muskets, which had a low rate of fire
 
 r60
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 and had to be re-sighted for each individual shot, were exacerbated by the cumulative impact of poor sights, eccentric bullets, heavy musket droops, recoil, overheating, and misfiring in wet weather. As muskets were smooth bore and there was no rifling, or grooves, in the barrel, the speed of the shot was not high and its direction was uncertain. Non-standardized manufacture and wide clearances (windage) meant that the ball could roll out if the barrel was pointed towards the ground, while, at best, the weapon was difficult to aim or to hold steady. Balls were rough cast and the spherical bullets maximized air resistance. The development of iron, instead of wooden, ramrods was believed to increase the rate of musket fire, but these often bent and jammed in the musket, or broke
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 or went rusty; and frequent use of the ramrod distorted the barrel into an oval shape. Despite these failings, because the combatants were densely packed and fought at close range, casualties could be substantial. Low muzzle velocity led to dreadful wounds, because the more slowly a projectile travels the more damage it does as it bounces off bones and internal organs. The infantry was flanked by cavalry units, but the proportion of cavalry in European armies declined during the century as a result of the heavier emphasis on fire-power and the greater cost of
 
 cavalr~
 
 Cavalry was principally used on the
 
 battlefield to fight cavalry; cavalry advances against unbroken infantry were uncommon, although infantry was vulnerable to attack in flank and rear. At Dettingen, French cavalry attacked British infantry only to be cut to pieces by their fire-power, as a British participant recorded: George II at the battle of Dettingen, 1743, by John Wootton. The French set a trap for the less numerous British. One part of their army under the Duke of Grammont was deployed in a strong position behind the Dettingen stream, blocking the British route, while another part threatened the British rear. Instead of holding his position, Grammont advanced, only to be driven back by superior British musketry.
 
 They rode up to us with a pistol in each hand, and their broad swords slung on their wrists. As soon as they had fired their pistols they flung them at our heads, clapped spurs and rode upon us sword in hand. The fury of their onset we could not withstand so they broke our ranks and got through; but our men immediately closed [ranks] and turned about, and with the assistance of a regiment ... who were in our rear, the French horse being between both, we killed them in heaps. r62
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 Cavalry played a crucial role in some battles, such as the British victory over the French at Blenheim (13 August 1704) and the Prussian over the French at Rossbach (5 November 1757). Cavalry-infantry co-ordination, or at least combination, could be important. At Fraustadt in 1706 a Swedish army under Karl Gustaf Rehnskjold defeated a Saxon force twice its size, the numerous Swedish cavalry enveloping both Saxon flanks, while the relatively small Swedish infantry held off attacks in the centre. In general, however, cavalry was less important than it had been in the past. Unbroken infantry was more vulnerable to artillery than it was to cavalry, especially because of the close-packed and static formations that were adopted in order to maintain discipline and fire-power. The use of artillery on the battlefield increased considerably during the century, and, by the end of the Seven Years War, Frederick the Great, who had not, initially, favoured the large-scale use of artillery, was employing massed batteries of guns. Cannon became more mobile and standardized: the Austrians in the 1750s and the French, under JeanBaptiste Gribeauval, from the 1760s were the leaders in this field. The greater standardization of artillery pieces led to more regular fire and thus encouraged the development of artillery tactics away from the largely desultory and random preliminary bombardments of the seventeenth century in favour of more efficient exchanges of concentrated and sustained fire. Artillery was employed on the battlefield both to silence opposing guns and, more effectively, in order to weaken infantry and cavalry units. Grape and canister shot were particularly effective; they consisted of a bag or tin with small balls inside which scattered as a result of the charge, causing considerable numbers of casualties at short range. Other technological developments proceeded more
 
 slowl~
 
 Although the first
 
 operational use of a submarine occurred in 1776, when the American David Bushnell tried unsuccessfully to sink HMS Eagle in New York harbour, it was not followed up; as yet the very bases of successful underwater existence, such as compressed air, did not exist. Experiments with the use of manned balloons for warfare and with the use of rockets in Europe had to wait until the 1790s. Nevertheless, despite the absence of major technological advances, it is important to note the economic weight underlying European power. The main Russian state arsenal at Tula produced an annual average of nearly 14,000 muskets between 1737 and 1778. In the 1760s the French produced 23,000 muskets annually at Charleville and Saint-Etienne. New gun foundries were established, including those at Woolwich (1716) and Vienna (1747). The Prussian siege-train at Stralsund in 1715 contained eighty 24-pounders and forty mortars. The military strength of the major states rose
 
 substantiall~
 
 The size of the
 
 Russian regular army tripled in the last forty years of the century, a period also of rising Russian naval strength; the annual army costs rose from 9.2 million roubles in 1762 to 21 million roubles in 1796, during a period of modest inflation. The ability to mobilize resources for war reflected the nature of a society: the combination of a cash economy (which provided a basis for taxation),
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 under-employment and governments that enjoyed great authority over the bulk
 
 A major struggle in central Europe that led to no territorial changes and, instead, consolidated the existing situation, thus confirming Prussia's earlier gains.
 
 of the population, although not the social elite, created the context for the major mobilization of manpower for war. This took a variety of forms, including the systems of general conscription (with exemptions) in eastern Europe, but the common element was the assumption that the bulk of the male population would serve if required and on terms that they did not influence, and that their views on the purposes and methods of warfare would not be sought. Mutinies were rare, and when they occurred, as in the Wiirttemberg army in
 
 1758, they were caused by a serious collapse of trust. Desertion was far more
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