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Louisbourg: A Historical Introduction
The economic and political condition of France after a half-century of virtually continuous warfare, combined with lack of initiative in military engineering following Vauban's death, resulted in stasis as far as the development of fortifications and the construction of new frontier defences were concerned. The terms of peace ratified by the series of agreements referred to as the Treaty of Utrecht salvaged what was possible from the wreckage of Louis XIV's dynastic and territorial ambitions; it was also the turning point in the fortunes of New France.
 

Drawn by the apparently limitless wealth of fish and fur, the French had been exploring deeper into the North American continent since the early part of the 16th century. By the beginning of the following century, Quebec and Montreal had become the starting points of expeditions reaching out across the Great Lakes into the prairies and down the Mississippi waterway to the Gulf of Mexico. At the same time, expanding English settlements along the eastern seaboard gradually denied the French access to the Atlantic coast except in the area of the Gulf of St. Lawrence, and armed conflict became inevitable. European military technology thus followed closely on the heels of exploration and colonization, but the essential ingredient of 18th-century warfare as practised in Europe - a network of strongly fortified towns - was missing. New France was sparsely populated and its few towns were only lightly defended. For the most part, New France could be characterized as a wilderness with isolated garrisons guarding natural routes leading to the hinterland.

At a time when the potential of New France could have been realized, Louis XIV's priorities remained firmly European, yet the insistence of Chancellor Pontchartrain in retaining fishing rights on the Atlantic coast and ensuring that the islands of Cape Breton and St. Jean (Prince Edward Island) remained French reveals an unexpected, vigorous appreciation of the potential value of the fishing trade. More surprising was the commitment of the French government to strengthen existing fortifications in Canada (at Quebec and Montreal primarily) and to fortify strategic locations on Cape Breton - a commitment that, despite many complaints and queries over costs, and the vicissitudes of Regency government, was respected until the final collapse of New France in 1759.

The decision to safeguard French fishing interests by formally establishing a colony on Cape Breton followed immediately upon the ratification of the Treaty of Utrecht, and the island, in recognition of its enhanced status, thereafter became known as Isle Royale.
 Choice of the location of its capital took somewhat longer, and not until 1719 was Havre à l'Anglois, by then renamed Louisbourg, given preference over the two other ports under consideration.3 A brief summary of the town's history will aid an understanding of the way in which the defences were laid out and modified.4
The director of fortifications appointed to the colony was Jean-François du Verger de Verville, a member of the Corps of Engineers. His proposals for the three ports had all been quite similar in approach: a simple line of fortifications linking bastioned redoubts to isolate a piece of land overlooking the harbour. It is clear that already by 1717 Verville had a firm idea of the way in which he would defend Louisbourg, and the instructions he received were in effect an official sanctioning of his project, for which he was then given a free hand. The harbour itself, by virtue of its narrow channel, could be well defended against hostile ships, and in the unlikely event that any did force an entrance, the navigable waters would be completely exposed to artillery fire. Four batteries, one on an islet beside the channel mouth, another opposite the channel on the north shore, and the others on the promontory overlooking the southwest arm, were to ensure the necessary cross-fire. Verville was also concerned about the landward approaches, and to guard against an attack from the west he proposed to isolate the promontory by a defensive line "en forme d'ouvrage à double couronne": a partial enceinte consisting of three fronts, two full bastions occupying the centre and a half-bastion at each extremity, one on the harbour shore, the other on the open coast, forming a double-crown work. The bastion built on the highest point of ground and constructed as an independent masonry redoubt was to be the first priority. The other bastions and curtains were initially to be thrown up as fortifications de campagne in earth; only later were the plans modified to include masonry escarps in all sectors. The town was to develop behind the line and the governor's quarters and garrison barracks were to be incorporated in a building extending across the gorge of the principal bastion - the Bastion du Roy. Thus closed on all sides, the bastion could be held against an attack from an enemy who had broken into the town, and was therefore regarded from its conception as the citadel of the town. Work proceeded slowly, Verville concentrating on the citadel at the expense of the harbour defences until 1723, when he received specific instructions to begin the batteries. Friction between Verville and the governor, St. Ovide de Brouillan, over priorities and authority culminated in Verville's recall in 1725; the engineer who had been sent out the year before to serve as his lieutenant at Louisbourg, Etienne Verrier, now became chief engineer of the town. For the next five years, construction was begun or continued at various locations, so that the citadel remained unfinished for the time. The Island Battery and the shore battery (Royal Battery) were begun, as was the half-bastion on the harbour shore (the Dauphin Half-Bastion). The gorge of this work was closed off by a curved battery, the guns of which complemented the harbour defences.

The town itself was not neglected. As the population grew and a systematic town plan was implemented, government buildings were added: a hospital occupying an entire town block, a storehouse (magazin général), and a bakery with an armoury on its upper floor. Residences for the chief engineer and other king's officials were also provided by the Crown. Not until 1733 was Verrier able to turn his attention once more to the King's Bastion, completing the gun platforms and parapets. He had also been extending the defences southwards to the Princess Bastion which completed the original enceinte. Between the Princess Bastion and the King's Bastion was the other full bastion of the "double crown," the Queen's Bastion. Construction on this work and the connecting curtains continued with some delays until 1735. The last section of the landward enceinte, the curtain wall between the King's Bastion and the Dauphin Half-Bastion, was not undertaken until 1736-37. But before the enceinte could be considered properly finished, another major project was initiated by the governor's concerns for the town, undefended to the seaward or east side of the promontory. A new enceinte was therefore proposed, one which would be ultimately connected to the original one by defensive works along the shore to north and south, enclosing the town completely. Like the westward-facing defences, the eastward-facing ones were to consist of three fronts with full bastions located in the centre. To the north was to be a simple communication on pilings across the large pond behind a gravel strand near the extremity of the promontory. On the strand itself was to be another artillery battery, adding yet more fire-power to the harbour defences. This battery (Pièce de la Grave) was to be connected with a quay wall following the harbour until it joined the earlier enceinte beneath the semicircular battery of the Dauphin Half-Bastion. The quay itself, while primarily designed as a facility for off-loading goods and materials arriving by ship, was laid out as a tenaille front. A long, straight curtain was flanked at each extremity, a parapet surmounted the wall along its entire length, and gun embrasures were let into the flanks. Further fire-power was provided by a spur battery in the shallows beneath the battery of the Dauphin Half-Bastion.

To the south, overlooking the rocky shoals of the coast, the old enceinte, terminating with the Princess Bastion, was linked to the new by a crenellated curtain running parallel to the beach and into the right flank and the face of the new, southerly bastion, named for the town's governor, Brouillan. The other full bastion was named in honour of the Minister of the Marine, Maurepas. The possibility of an approach by small boats being made through the shoals was obviously a cause of concern, since a cavalier was added to the rear of the Princess Bastion, thereby commanding the inward-curving beach. A covered gallery with loopholes for swivel guns made up the left face of the half-bastion.

By 1743, more than 20 years after work had first begun, the defences of the town and the harbour were substantially complete. All land or sea approaches were well flanked, and powerful artillery batteries commanded the most vulnerable sectors. The ramparts were fronted by a ditch, covered way and glacis. Incorporating natural ponds, a considerable part of the ditch was either water-filled or at least marshy. In front of the Dauphin Half-Bastion and for some way along the curtain was a large expanse of water, the level of which could be controlled to some extent by the operation at high or low tide of a sluice in a small dam (batardeau) which sealed off the harbour end of the ditch. Because the King's Bastion was located on relatively high ground, with bedrock close to the surface, the ditch in front of it was dry, but drainage patterns, influenced by the excavation of the ditch, produced a marshy area that extended southwards to the coast. In front of the easterly defences the ditch was completely flooded, and the Maurepas Bastion was located in a pond which surrounded the ramparts.

Wherever the terrain permitted, the outer edge of the ditch was delimited by a counterscarp, beyond which were a covered way and glacis. The covered way was enlarged at several points to form places d'armes, but no other outworks were included. The main road into the town followed the harbour shore past the Royal Battery, around the shallows of the southwest arm, and entered by way of the Dauphin Gate. The gate was designed in the grandiose style common to European fortifications, with classical columns surmounted by military trophies flanking the royal coat of arms. Guardhouses stood alongside the road immediately behind the gate. The security of the entrance was ensured by the multiplicity of barriers. Approaching from the country, the road led through a passageway in the glacis, which could be closed off, crossed the covered way, and then came to a wooden bridge over the flooded ditch. The final section of bridge was formed by a drawbridge.

Although the Dauphin Gate was the only practical access to the town by land under normal, peacetime circumstances, two other elaborate, guarded gateways were built: the Queen's Gate, in the curtain between the Princess and Queen's Bastions, and the Maurepas Gate, between the Maurepas and Brouillan bastions. Three postern tunnels (sally-ports) were incorporated in the defences, one in the left re-entrant angle of the Dauphin Half-Bastion, another in the right re-entrant angle of the King's Bastion, and the third in the curtain between the King's and Queen's bastions. Finally, the Frederick Gate, an ornamental gate of timber with a slate roof, spanned the principal wharf on the quay.

The prosperous community which grew up within the walls and along the harbour, where a fauxbourg of dwellings, fishing shacks and inns developed, owed its existence to trade based primarily on the fishing industry.5 The predominant position that Louisbourg came to command in the Atlantic trading system led inevitably to rivalry with the New England colonies. As the political climate in Europe degenerated into war, the French colonies in North America were encouraged to go on the offensive; privateers based at Louisbourg began to harass New England shipping, provoking reciprocal action in which the British navy was quick to participate.6 Expeditions from Louisbourg captured the English fishing establishment at Canso on the northeastern mainland of Nova Scotia in May, 1744, and in September unsuccessfully attacked Annapolis Royal, the English town and fort overlooking the Bay of Fundy. These acts focussed attention on Louisbourg and provided further incentives to New England factions pushing for an expedition against the French stronghold. Their motives were inspired more by profit than by fear, as McLennan has pointed out:

When the British colonies sent out about ten times as many privateers as the French, the latter being vastly less effective, it is not reasonable to believe that New England was seriously dismayed by French privateering or failed, in irritation at her small losses, to calculate her surpassing gains. 

These considerations led to the conclusion that ... New England had no real fear of invasion but that the monopoly of the fisheries meant such prospective wealth, the sound business insight in the leaders of her people led to their grasping an opportunity to benumb French competition in the markets of the world. This opportunity presented itself when war existed: Louisbourg was short of provisions, its fortifications weak, its garrison small and mutinous.7
These forces, put in motion by William Shirley, Governor of Massachusetts, resulted in an expedition that contained all the ingredients of a Hollywood swashbuckling epic: Commodore Warren, bringing a Royal Navy squadron from the West Indies to assume command of the combined British and Provincial fleet, in contrast with the amateur soldiers of the Provincial Army led by a New England merchant, William Pepperrell, landing through the surf on the beaches to the southwest of the town under French fire; the abandonment of the Royal Battery without a shot being fired and its subsequent occupation by New Englanders who turned the guns on the town; cannon and mortar batteries being set up to batter the walls and bombard the town after tremendous exertions in dragging the ordnance across miles of swamp; a party of Provincials killed and scalped by Indians; a naval blockade and chase as a French supply ship attempted to bring relief to the town but was fought to a standstill and captured; a daring night assault on the Island Battery, repulsed with considerable loss to the attackers; siege batteries advancing ever closer despite spirited fire from the defenders and the exploding of guns caused by the New Englanders' over-enthusiastic "double-shotting"; the bombarding of the Island Battery from heights above the lighthouse; and the systematic destruction of embrasures on the Dauphin and King's bastions.  The only element lacking was an all-out assault, carrying the place by storm. With the Island Battery effectively out of action, the New Englanders were in fact preparing for a combined assault. Warren was to force the harbour at the same time as a landward assault was launched on the breach established in the Dauphin Half-Bastion, but the French realized the hopelessness of their situation and surrendered. They had held out for 43 days of siege since the first battery was established; the Provincial Army took possession of the town on 28 June, 47 days after their landing.

Euphoria quickly gave way to disillusionment. Throughout the entire siege only 101 New Englanders had been killed, the majority in the abortive attempt on the Island Battery; in the months that followed, some 1200 died of disease in the overcrowded, unsanitary conditions they had to endure during the winter of 1745-46.8 More concerned with the political equilibrium in Europe than the potential of a North American empire, the British government conceded Cape Breton at the negotiating table. By the summer of 1749 the French were back in Louisbourg.

Not surprisingly, little had been done to the fortifications during the occupation. In an effort to reduce the danger from the nearby high ground which had proved so beneficial to the besiegers, a makeshift cavalier had been raised on the ramparts of the Dauphin Half-Bastion, making use of the rubble from the ruined Circular Battery. The right flank of the King's Bastion, which, next to the Dauphin Half-Bastion, had sustained the worst damage, had been repaired sufficiently to be able to serve as an effective battery. The New Englanders appear to have carried out few other major repairs.

Reverting to the status quo ante bellum accentuated the obvious: conflict between England and France for control of North America was inevitable, and Nova Scotia was the battleground. The British, deprived of a ready-made fortified naval base, established Halifax as a counterbalance to Louisbourg. The French, alarmed by the implications of a gradual encirclement, incited their Indian allies to harass the settlers and strengthened the garrison and fortifications of Louisbourg. Troop build-ups began on both sides, and British naval squadrons began to patrol the coast and seize French ships.9 

The value of Cape Breton had been realized belatedly by the French government, as their expensive and ill-fated attempt to recapture Louisbourg from the New Englanders in 1746 had shown.10 Now its importance as a centre of commerce and a strategic outpost to New France was reflected in the appointment of an experienced engineer, Louis Franquet, in 1750. Initially responsible for recommending improvements to Louisbourg, he became in 1754 director general of fortifications for the whole of New France as well as Isle Royale. It is therefore ironic that, with the ever-increasing threat of war, so little was done to improve the town's defences. Franquet's report offered two options; the first was based upon correcting faults in the existing enceinte, while the second, more expensive, alternative emphasized defence in depth by modifying and supplementing the outworks. The former was adopted, but there were delays in appointing a contractor to carry out the work. In Louisbourg the issue was clouded by that chronic malaise of colonial management, conflicting lines of authority, while at Versailles the indecision caused by the divergent recommendations from governor and engineer was heightened by frequent ministerial changes. Work on the fortifications was to a great extent paralysed.11 Improvements were essentially limited to strengthening the Dauphin Half-Bastion and gate area, rebuilding the right flank of the King's Bastion, enlarging the ditch in front of the curtain between the Princess and the Queen's bastions, transforming the place d'armes there into a demi-lune, and adding a counterguard in front of the Princess Bastion. War was declared between the two powers in the spring of 1756, by which time Franquet, fearing an attack at any moment, concentrated on raising field fortifications along the coastline at the most likely landing places.

The second siege was in many respects a re-enactment of the first, albeit on a larger scale and with a professional cast. An audacious landing under heavy fire was again effected on the beaches west of the fortress (8 June 1758); siege batteries were established, often on the same vantage points as earlier ones, and the systematic, ruthless pounding of the place into submission began.12 A spectacular climax to the events was reached with the burning of all but two French men-of-war in the harbour. Demoralized and in desperate straits, the French surrendered 49 days after the landing and following 37 days of heavy bombardment.

There was to be no repetition of the events following the Treaty of Aix-la-Chapelle. Regardless of any possible exchanges of territory at a future peace conference, Pitt was determined that the French were to have no stronghold on the North American coast: "The King is come to a Resolution, that the said Fortress, together with all the works, and Defences of the Harbour, be most effectually and most entirely demolished ...."13 The work was carried out that year.

The fortified towns of Canada continued to expand as urban centres after the British conquest, and the original structures suffered in consequence. No trace of the fortification walls of Montreal now remain, while those of Quebec City, repaired, modified and maintained by the British army for over a century and then stabilized as a promenade around the town once their military function had ceased, bear little resemblance to the original. Louisbourg, by contrast, was abandoned except for the occasional dwelling, and the small fishing community of English and Scottish settlers that became the modern town grew up along the north shore of the harbour, away from the French town. The site, falling gradually into ruin and growing over with grass, was largely undisturbed by subsequent development and became an archaeological time-capsule reflecting a short but intense occupational span.

Recognizing the historical significance of the place, the Canadian government designated it a historic site in 1928 and created the Fortress of Louisbourg National Historic Park in 1940. In 1960 the ambitious concept of "restoring" the town was put forward and approval was given by Parliament to initiate a modified version of the project; the aim was to "restore" a major portion of the town and its fortifications to a state representing their appearance during the French régime.14 A full assessment of the present programme would be as fascinating as the study of the original French achievements, and an objective evaluation a worthwhile contribution towards an appreciation of the difficulties and responsibilities entailed in preserving our cultural heritage.

Such analysis is outside the scope of the present work, but inasmuch as the course of modern events has had a direct impact on the research process and its results, as expressed in construction or exhibits, reference will be made to particular cases. Despite escalating costs and ever-extending deadlines, the Canadian government stood by its commitment, very much as its 18th-century French counterpart had done, and provided the funds that enable the reconstruction programme to continue. Despite the constraints inherent in the requirement to sustain a largely construction-oriented endeavour, the historical and archaeological research carried out during this period would not have been possible without this commitment.


Louisbourg: The Setting
Choice of Site
The reasons for choosing Louisbourg, as opposed to other harbours on Cape Breton, once it became clear that Placentia (Newfoundland) could no longer remain a French colony, are not self-evident. That the French authorities were concerned primarily about safeguarding the fishing industry was stated in the original instructions from Pontchartrain to L'Hermitte in 1713; the Placentia inhabitants were to be relocated in a port that could be defended, was within easy reach of the fishing grounds, and suitable for landing and drying the catch.15 Of the three most propitious areas - Port Toulouse (modern-day St. Peters), Louisbourg and Port Dauphin (modern-day Englishtown) - initial reports favoured Port Dauphin, and the official position was made clear to Verville when he was instructed to prepare estimates for fortifying all three locations:

[Louisbourg] would have been made the principal establishment if the port could have been easily fortified, and if there had been a large enough gravel strand on which to dry the catch from the fishing vessels, but the meagre strand there, together with the enormous costs required to fortify this port safely, made the late king, in response to requests from the officers of Isle Royale and merchants of the kingdom, decide upon Port Dauphin as the principal establishment ... the Council wishes to make the Sieur de Verville aware that as far as his fortification designs are concerned, it is not acceptable to fortify in the colonies to the same extent as in Europe because of the great cost ....16 (Author's translation).

By the following year the members of the council had reconsidered and declared Louisbourg to have priority. Verville was to proceed upon the lines he had already recommended for fortifying the harbour there. In a letter to Costebelle and Soubras, governor and commissaire of the new colony, it was stated that

His Majesty has decided to begin the fortifying of this island at the port of Louisbourg, it being the most important port in terms of its advantages over the others for the fishery and because of its location.17 (Author's translation).

The decision was influenced by commercial rather than military considerations, but Verville can scarcely be held responsible on the basis of his report of the year before.18 The engineer was careful to adhere to his instructions and draw up proposals for the three sites, even finding time to consider a fourth possibility, Baye Royalle, just south of Port Dauphin. While noting that the harbour at Louisbourg "according to the feeling of the merchants and fishermen appears in this respect the best on the island,"19 his overall recommendation for Port Toulouse appears to have been more favourable:

Because of the lie of the land, well suited to being fortified, by the difficulty of forcing an entry into the port once the channel markers have been removed, because of the fertility of the land and because it is close to Acadia with its fishing grounds, this port is one of the best locations on the island.20 (Author's translation).

The fortifications proposed for all locations were similar, consisting of masonry redoutes bastionnées and field fortifications combined to isolate a small section of coastline. Comparative costs showed that Louisbourg would be the most expensive to establish, followed by Port Toulouse and then Port Dauphin.21 In opting for Louisbourg, the council was committing the government to the most expensive choice, one which their subsequent decision to improve the field fortifications by revetting them in masonry was to render even more costly.22 

If Verville cannot be criticized for encouraging the selection of the Louisbourg site, his report may be questioned for what he did not say.  His comments on Port Toulouse reveal that a tenable defensive position was something to which he attached importance, but at Louisbourg his main preoccupation was the harbour: the Royal and Island batteries originated with his initial proposals. He felt that the landward side was relatively safe as no landings were possible and sufficient command of the nearby knolls could be achieved by the construction of "une forte Redoute Bastionnée exécutée en maçonnerie ...." By the following year he revised his ideas of coastal security:

I was assured that an assault landing on the beach at Louisbourg was impossible at any time and that there would be no need to fortify it.

We came ashore at five places in a single morning, 

it is wise to examine closely what one is told in 

America.23 (Author's translation).

Curiously, there is little evidence that he initially considered the terrain from an attacker's point of view. Once alive to the possibilities of an attack overland, and given the authority to proceed with the fortifications, he concentrated on the landward fronts to the exclusion of the harbour defences until specifically ordered to remedy his oversight,24 but his original choice of ground was poor. Superficially, the proposed enceinte looks reasonable: the main redoubt is located on the highest point of land, the other redoubt, initially to be a fascined earthwork, occupies another hillock, and the extremities rest on the coastline and harbour shore respectively. The partial polygon enclosing these works was large and not quite regular, each angle being obtuse and not identical. The two regular bastions were wide and well proportioned, but the plan of the promontory on which the three fronts were laid out indicates the engineer's dilemma. To the south, beyond the point where the enceinte joins the coast, is Cap Noir, itself dominated by a rocky eminence with a dangerous command of the Princess-Queen's front. More serious is the rising, broken ground to the northwest. There a series of low knolls overlooks the Dauphin Half-Bastion - where the fortifications join the harbour-front and the main entrance to the town was located. Not only did this provide an ideal location for gun batteries to fire against the King's-Dauphin front and the whole town, but it also provided a considerable expanse of dead ground, seriously reducing the effectiveness of defensive fire from the King's Bastion.

To have advanced the line of fortifications to incorporate these dangerous sectors would have created more problems. The two knolls chosen as the foremost points of the double-crown work25 were well to the rear of the high land at each extremity: to abandon them in order to base the extremities on the heights at Cap Noir and in front of the Dauphin Bastion would mean setting a major portion of the defences in low-lying, swampy ground and greatly expanding the total area. To maintain the two central knolls but to swing the extremities forward would create an unacceptable re-entrant in the enceinte, with long curtains exposed to enfilading fire. Excluding the possibility of relocating the entire alignment, the alternatives would have been along the lines of Franquet's 1751 proposal to establish detached works on the commanding ground, but would have been a solution confined to the immediate environs.

What surprisingly few of the site plans indicate - and none with any real accuracy - is the extent to which the ground rises from the shore. Verville does not appear to have attached any importance to this serious shortcoming nor to have reflected on the dangerous degree to which his plan left the town exposed. The very fact of locating the King's Bastion on the highest point of the enceinte meant that the fortifications would have to slope away on each side, particularly so in the sector of the King's-Dauphin front. Viewed from across the harbour, the town, its streets rising towards the King's Bastion, lies completely unprotected, the King's-Dauphin curtain is vulnerable to enfilade, and the right flank of the King's Bastion is not screened by its glacis. Perhaps with the advantage of hindsight, Jean-Pierre Roma, evaluating Louisbourg's role as a fortress after it was returned to France in 1748, succinctly outlined its weaknesses:

It is a place shaped like an amphitheatre commanded by several heights from which it can be raked with 
cannonballs and musketry so effectively that no one is safe there, either in the houses or in the streets.26 (Author's translation).

Capping this unfavourable situation was the Royal Battery. Located at the water's edge midway along the north shore of the harbour, it was designed to complement the harbour defences by commanding the channel should any hostile ships successfully run the gauntlet of the Island Battery's cannon. For this function it was theoretically well located. Equally, however, it was superbly located to fire directly into the town, albeit at extreme range and not with all of its guns. It was itself commanded by a nearby ridge of high ground and had little effective defence to the rear.

By concentrating on the immediate vicinity of the town site and the landward defences, and by not bringing out the problems caused by the downward slope to the Dauphin Half-Bastion, Verville conveyed an impression of a better defensive position than was actually the case. The Council of Marine and the Corps of Engineer's committee were probably not even aware of the dangers of Roma's "amphitheatre" effect.

This effect is most pronounced from the ridges which surround the harbour and command the fortress from a distance of some two miles. The elevations entailed are relatively low; at the highest point the ground is not more than 61 m above sea level, and drops in a series of terraces until the harbour shore is reached. To the southwest the ground levels off into an extended marshy plain (Plaine de Gabarus) of which the peninsula of Louisbourg is a part. The ground here is only 0.35-4.5 m above sea level except where glacial activity or outcrops of bedrock have resulted in small knolls. The knoll chosen for the site of the King's Bastion was no more than 13.7 m above sea level, while the hillock on which the Queen's Bastion was built was 12.2 m above sea level.27 Several high points ranging between 9.1 and 13.7 m above sea level are within close range of the fortifications.28 

Choice of the ground was less than propitious. While it is true that for Franquet a choice of location no longer existed, he appears to have had an unjustifiable confidence in the capacity of the ground to discourage would-be attackers, even when he knew of the events of the first siege:

The ground in front consists mainly of rock of a kind which creates almost insurmountable problems to an approach by way of trenching, from which I conclude that, by carrying out the proposed improvements [raising the glacis, placing more traverses on the covered way, and enlarging the places d'armes], any enemy will only be able to advance an attack on the above-mentioned three fronts [those facing landward] with great difficulty and with all the preparation and procedures of a formal siege.29 (Author's translation).

The location of the town was thus not given the fullest attention by the engineers responsible for its defences, both at the beginning and, more incredibly, after the ground had proved unsafe. In fact, if not hopeless, the whole position was, to say the least, a challenge to a military engineer. Because of the amphitheatre effect, construction of detached works on the nearby knolls would not have entirely solved the problem of commanding fire: the encircling ridges would have been ideal locations from which to cannonade such redoubts as well as the main enceinte. Moreover, other circumstances militated against the choice of Louisbourg. Verville had revised his opinions concerning the possibility of landings along the coast. Had he given more time and thought to local conditions, he might also have recognized the problems of building on a low spit of land jutting out into the Atlantic. Destructive gale-force winds can sweep across the exposed site, lifting roofs and smashing boats; heavy seas can tear out huge sections of the shoreline and flood the low-lying land; coastal fog can create a chilly, damp micro-climate in which the drying of mortar becomes difficult. The next 20 years were to reveal the extent to which climate combined with poor materials to cause continual frustration and misery to the builders. While access to the fishing grounds was of prime importance to the French, Louisbourg was not necessarily the only logical choice, Port Toulouse being much closer to the rich Canso banks. We are left to conclude that if Verville did not actively recommend Louisbourg over other possibilities, he did not prepare his report with the thoroughness his training should have demanded. Beyond this lies the question of his judgement as an engineer, which was constantly questioned by the governor to the extent that he was eventually recalled. He had proposed lines of fortification similar to Louisbourg's for Ports Toulouse and Dauphin, which he felt were naturally defensible, but which were also commanded by higher ground. Granted that the likelihood of a serious attack was considered remote at the time, there is little justification for ignoring such a basic concept of fortification.

Yet in essence Verville's proposals for defending Louisbourg went unaltered. The only major modification was the addition of the front comprising the Brouillan and Maurepas bastions and its communications to the original defences, but this did not entail the alteration of any of the works Verville had proposed. The weakness of its defensive position being unsuspected or ignored, Louisbourg was judged more than adequate to fulfil its role as a base for the fishing industry.

Physical Environment
Initially, the terrain must have looked very much like the undisturbed coastal zone of present-day Nova Scotia: low hills covered for the most part with scraggly, stunted fir or spruce trees rising above innumerable lakes and streams, or open patches of swampy ground upon which heather, pitcher-plants and other vegetation capable of flourishing in the acidic, poorly drained soil grow in profusion. The earliest known view of Louisbourg Harbour30 depicts just such a scene, with the forest almost to the shore in most areas. The area to be occupied by the town and fortifications is shown as being already partially cleared: the displaced settlers from Placentia had begun establishing themselves there, as evidenced by the numerous habitations and fishing wharves all along the harbour shore. The defences Verville proposed were already under consideration, at least in the eyes of the artist, who showed the hills which were to be the sites of the bastions clear of trees and marked by tall poles. Subsequent activity on the site necessarily altered the ground considerably as the ditch was dug and the original hillsides were modified to accept the ramparts, but in the course of archaeological excavation, natural soil horizons and old land surfaces were exposed enabling a comprehensive picture of the pre-occupation landscape to be formed.

In the immediate area of Louisbourg, underlying bedrock is predominantly Proterozoic (Pre-Cambrian) - metamorphosed sedimentary rocks classified in the Forchu Group and comprised of volcanic tuff and acidic lava, breccia, shale and sandstone. Later inclusions of softer strata deposited in basins in the older rock have largely been eroded away, causing lakes to form and creating coastal indentations such as Louisbourg Harbour.31  Weathering and glacial activity have produced a stony parent material of glacial till from which, in turn, the local soils have developed. Deposited by the retreating ice-fields of the last glaciation, the cover varies from a few centimeters in depth to some 6 or 7 m in moraines or hollows in the bedrock. While the basically unaltered parent material is colloquially referred to as "pink clay," it is far too coarse to be classified as such, and deposits of true clay which can be fired are rare in the area, the nearest ones being on the Mira River. The subsoil is more correctly a sandy loan, as are the soils that develop from it, but poor drainage and high rainfall cause it to be heavy and sticky when excavated, whence the popular designation. In its undisturbed condition, it is hard and compact when dry because of the pressure exerted by the ice, but once excavated and redeposited, it lacks cohesion. Moreover, the quantity of inclusions is high, apart from the basic sand constituent: particles range from gravel (particles 2-7.5 mm in diameter) to cobbles (7.5-25 mm) to stones (over 25 mm) and huge glacial erratics. Bedrock close to the surface is affected by weathering and disintegrates rapidly into shaly fragments. Excavating in such material is no easy task and the resultant fill is less than ideal for constructing earthworks.

It is scarcely surprising that the topsoil is of poor quality. Podzolization occurs to varying extents throughout the area, the majority of soils being classified as gleyed podzols of the Mira Series, formed by imperfect drainage of constantly moist soils.32 The leaching of minerals from just below the surface by the steady percolation of rainwater and their redistribution lower down give the soils of the area a colourful and highly distinctive profile. The surface or L-H horizon (fresh litter and decomposed organic material) formed beneath the vegetation cover is dark brown to almost black and peat-like in texture. Rainwater turns acidic as it percolates through this horizon so that the underlying Ae horizon is almost totally leached out and presents a light grey to almost chalk-white appearance. The top of the B horizon is stained yellowish brown by redeposited iron. Present intermittently in this horizon at Louisbourg is a true iron-pan: a hard, brittle band only a few millimeters thick and so dark as to appear almost black, as opposed to the more diffuse iron-enriched zone which is sometimes referred to erroneously as an iron-pan. As the effects of weathering and percolation become less apparent, the colours of the B horizon become a more muted pinkish or greyish brown and merge into the C horizon, essentially unaltered parent material.33 Where a complete soil profile has been buried intact, the original surface is thus readily identifiable, given a basic understanding of the soil horizon. Discovery of the dark L-H horizon immediately on top of the greyish-white Ae horizon did cause confusion during the initial archaeological investigations of 1962 and 1963, leading to interpretation of these layers as evidence of extensive fire (charcoal and ash) or as layers of lime-rich mortar.34 More prevalent has been the practice of describing a buried L-H horizon as an old sod or turf-line; this term should be applied only when a turf existed originally, but ground cover locally contains very little grass to produce a true turf except in once-cultivated areas. Hence the term should be confined to sectors where grass had been introduced, such as on the glacis, terrepleins or parapets, and pre-occupation buried surfaces referred to as buried organic layers.

There is little reason to assume any radical change in flora since the 18th century. Pollen analysis from buried surfaces within the King's Bastion reveals a ground cover typical of the coastal plain today: a predominance of heath (Ericaceae) and ferns (Polypodiaceae) with small shrubs (Viburnum) and moss (Sphagnum). Also present was a tree cover showing a preponderance of species common today, such as balsam fir (Abies balsamae [L.] Mill.), alder (Alnus) and spruce (Picea) with high proportions also of birch (Betula). Pine (Pinus) and hemlock (Tsuga) were then, as now, not common, but a surprising range of hardwoods no longer found in the immediate vicinity - such as hickory (Carya) and oak (Quercus) - was present, albeit in very small proportions. Maple (Acer) and willow (Salix) still abound at some distance from the site.35 Louisbourg was not noted for an abundance of good construction lumber, as St. Ovide and L'Hermitte had pointed out as early as 1713,36 and the best hardwood stands must have been rapidly exhausted. Significantly, samples of wood surviving in buried surfaces are identified as fir and spruce, while samples of beams and flooring are pine and hemlock. The few traces of hardwood that have been identified are either oak or maple.37
Post-Demolition History to 1960
Following the demolition of the fortifications and the eventual abandonment of the town, the site did not, as so often happens in the forest zone of Eastern Canada, revert to its original vegetation. Intensive occupation of a relatively small area (ca. 57 acres) radically changed the soil of the site with the cultivation of gardens and the accumulation of earth fill for the defences. Organic waste and the large amounts of lime used in mortar for the defences and dwellings greatly enriched the otherwise acid soil and a thick turf rapidly developed with the result that the whole area, ruined ramparts and house foundations alike, took on the appearance of open meadowland with low knolls. One species of grass has been identified as being European in origin and is known with the province only in the Louisbourg area,38 raising the possibility that the French imported grass seed for the purpose of stabilising the ramparts and parapets; however, the grass, while of the strong, tenaciously rooted variety preferred for this purpose,39 is found around the town but less commonly on the glacis.

While the defences had been systematically demolished and most of the houses destroyed during the siege or subsequently allowed to fall into ruin, the site was not completely deserted.40 The French were gone, but a British garrison remained in occupation until 1768. By 1784 only four of the old French buildings remained standing and the residual British population was limited to a few families. Throughout the 19th century, settlement was equally limited, settlers of Irish, Scottish or English descent living in shacks along the shore or in wooden houses among the ruins. Animals grazed freely across the site and were penned in those casemates of the King's Bastion that had withstood demolition and the ravages of the climate. Visitors attracted by the romantic allure of history compared the once-thriving town with the desolate heath it had become and sought for ghosts - or treasure - in the ruins. On a more practical level, the site became a good source of building material, and many dressed sandstone blocks were removed to Halifax for use in public buildings or taken as foundation stones by settlers occupying the harbour shore outside the fortress. Removal of the entire "east gate," presumably the Maurepas, for this purpose is recorded. Bricks were a valuable commodity too, quarried and sold by lots of a thousand at a time. Where houses were constructed within the limits of the French town, foundations, cellars, wells and latrines left their mark on the site, as did attempts at field clearance and the establishment of property lines. Maps and photographs from the early years of the 20th century clearly indicate the density and type of occupations at the time. Yet the effect on the archaeological record was mitigated by the size of the site, only the most readily accessible areas being picked over.

Ironically, the worse damage has been the result of sporadic attempts to stabilize or "restore" the ruins. Interest in the site as an historic monument was first expressed at the turn of the century by Captain D.J. Kennelly, Royal Indian Navy (retired), the superintendent and co-owner of the Sydney and Louisbourg Coal and Railway Company, when the company began buying up the old town with a view to extending the railway there and building a coal dock. These plans never materialized and the railway never progressed beyond the northeast end of the harbour, but Kennelly developed an interest in the site and determined to preserve it. He was successful in bringing about legislation declaring the place a national historic monument and establishing a memorial trust in 1903. Over the next three years he concentrated his efforts on the still-standing casemates of the King's Bastion: three on the left flank and four on the right had survived with their stone arches and the rampart above them intact. All loose masonry and protective earth fill over the arches were removed, the intact masonry supported with wooden cribbing and planks, and a cement pad poured on the roofs. Considerable amounts of rampart material must have survived more or less in situ, since a 1906 report noted that "about twelve hundred cubic yards" were removed from the roofs and around the casemates, sufficient to build a roadway 700 ft. long and 20 ft. wide across the King's Bastion to the contemporary access road. His activities were confined to structures which had survived above ground, and little excavation below the existing surface was carried out. On the inside of the casemates, a layer of broken stones was deposited on the surface, which was level with the terreplein of the bastion, before the cementing took place. On the left flank the escarp had survived, albeit in poor condition, providing a rear wall to the casemates, and enough excavation was carried out to permit stabilization of the escarp wall down to the level of the casemate floors and the terreplein of the bastion. A drystone drain was installed to allow water in the casemates to run off through the rubble accumulated at the left re-entrant angle.

Kennelly's enthusiasm and energy led to the gradual acquisition by the federal government of all properties within and immediately adjacent to the ruins of the town, and to the eventual declaration, in 1928, of the area as a historic site. Ambitious, if somewhat vague, proposals for the reconstruction of major elements of the fortifications were put forward, along with expressions of concern for the condition of the casemates.41 Work carried out then was mercifully more modest in scope, although inevitably some of the most interesting areas of the town were objects of attention. In 1935-36 a museum and caretaker's house were built in what was Block 34 of the French town, thereby destroying house foundations. In the following decade, the casemates were again subjected to maladroit attempts to stabilize them, the facade of the left flank interior was extensively rebuilt, and repointing in cement was carried out on all exposed surfaces. The fill was entirely removed from the two pavillons or wings of the barracks and the walls were refaced from the foundation up to terreplein height; the rest of the building was stabilized by extensive repointing, but excavation did not extend much below terreplein level. The ditch on the town side was completely cleared, and the basement wall repointed or rebuilt on its outer surface, and the piers of the bridge across the ditch were reconstructed. Doorways, fireplaces and vents were rebuilt with dubious accuracy, and the bakery ovens in the basement of the north half of the building similarly disturbed. On the townside place d'armes the guardhouse foundations were stabilized.

After the war further attempts at stabilization were made under the auspices of the federal Engineering Service. Use of heavy equipment in archaeologically delicate areas ensured that this programme was an unmitigated disaster. The hospital, which occupied an entire town block, suffered the worst damage.42 The house of the commissaire-ordonnateur was similarly treated, and a roadway bulldozed through the ramparts at the site of the Queen's Gate, destroying all traces of the original structure.

Of the work of the 1930s and 1940s, few records remain.43 Most were apparently destroyed as "dead file" material in the late 1950s, although several photographs of these and earlier periods have survived.

Prior to the present programme, the last major intervention on the site was archaeological testing in various sectors throughout the park in an attempt to determine the feasibility of restoring the surviving remains.44 The majority of the work consisted of locating the corners of structures and giving a brief description of the condition of the masonry, although the fortifications of the town were not examined apart from the guardhouse at the Queen's Gate and the powder magazine in the Brouillan Bastion. Considering the time and resources available, the programme encompassed a remarkably wide range, even including some test-trenching in the Island and Royal batteries. Unfortunately, there was no subsequent backfilling, with the result that trenches continued to erode and exposed structures to deteriorate. While objects of pottery, glass and metal were recovered, dressed stone doorway and window surrounds of architectural significance were left in the field to be shattered by winter frosts and displaced by work crews. 

The various interventions recorded since the fall of Louisbourg all left their mark, but in overall terms, if we except the hospital, the barracks and commissaire-ordonnateur's house, the effect on the site was not too serious. In archaeological terms, the town and its defences had been extremely well preserved and offered a rare opportunity for the excavation of a fortress relatively undisturbed since its demise. In 1961 the site appeared as open, grass-covered fields in which the outlines of buildings and streets could be clearly traced; the fortifications were a series of grass-covered mounds and moss-covered rubble in which the demolition craters were clearly visible. Only the casemates and the cemented remains of a few buildings hinted at the extent of the material that lay beneath the surface.

The Sieges
A detailed account of the 1745 and 1758 sieges is beyond the scope of this report (reference may be made to several published sources45), but an analysis of tactics and an attempt to identify siegeworks positions are necessary prerequisites to an assessment of the degree to which the fortifications met expectations.

The 1745 Siege
The two sieges were remarkably similar. The first siege has been characterized, more in admiration than in criticism, as "a campaign of amateurs."46 Certainly there were many irregular and even bizarre aspects to the campaign, which appears to have depended as much upon luck, audacity and Divine Providence as upon proper planning. In overall terms, however, there is no doubt that the organizers' strategy was sound. A direct assault on the harbour by naval vessels being rightly considered impractical, the expedition set ashore at the nearest safe landing place in Gabarus Bay, then moved overland to positions around the harbour and in front of the fortifications. Taking the harbour batteries was essential prior to any attempt to force the entrance to the harbour, and at the same time, siege batteries would attempt to destroy the landward fortifications.

Thus a two-pronged attack developed, the first major move being against the Royal Battery. No assault of this strategic work was necessary as the French precipitately abandoned it and the New Englanders walked in without firing a shot.  The structure had not been disabled by the departing garrison and its guns had been inadequately spiked; consequently, the besiegers used the battery as a base and opened fire almost immediately with the four 36-livre cannon whose embrasures allowed them to be trained on the town.

At the same time, the beginning of the land approach to the town was signalled by the opening of the Green Hill Battery. The location of this battery has caused some confusion to historians, but the confusion is more apparent then real and stems from attempts to locate it by correlating various documentary sources rather than examining the ground. Pinpointing Green Hill on the several plans of the siege cannot be done accurately because the plans themselves are not sufficiently accurate. Various prominent landmarks such as ponds, White Point and Flat Point are all sufficiently displaced, when compared to modern topographic sheets, that Green Hill may be any of several hills in the area. But it was selected, even before the expedition set sail, as the one hill that commanded both the town and all other heights in the immediate vicinity,47 and only one hill meets this requirement.

Green Hill was nonetheless too far away for effective artillery bombardment; shots fell randomly with little apparent effect on the defences. Batteries closer to the town had to be established. Again, the lie of the land dictated the obvious route: moving down the slopes of Green Hill in a northeasterly direction, one comes to a series of lower hills between the Barachois and the King's-Dauphin front. The area, known as the fauxbourg of the Dauphin Gate,48 was divided into properties, one of which, belonging to Jacques Rabasse, was chosen as the location for a battery of Coehorn mortars. Although no surviving maps or plans indicate exactly where this property was, the description of a hauteur on the edge of the Barachois near the rue du fauxbourg makes the high ground overlooking the pond a logical choice, as the plans showing the siegeworks suggest, imprecise though they are, and the hill may be identified with some confidence. Located on a ridge parallel to and some 460 m from the right face of the King's Bastion, the Rabasse Battery's field of fire was depicted as concentrating on that area of defences, although lines of fire were also drawn between the battery and the right flank of the Queen's Bastion. It is not clear whether the fire is incoming, outgoing, or both. 

The weak point of the enceinte was the Dauphin Bastion, and it was there that the major efforts of the land attack were concentrated. Taking advantage of the cover offered by the ridge extending from the Rabasse height toward the Dauphin Bastion, the New Englanders dug a trench in which two additional batteries could be erected. One, some 400 m from the Dauphin Gate, was used primarily to neutralize the guns of the right flank of the King's Bastion, which effectively flanked the Dauphin Bastion and vicinity, delaying the advance. The other, on the "hauteur de Francoeur," was almost at the foot of the glacis, the distance to the gate being estimated at a mere 250 yards (222 m). Other descriptions make it clear that this hill was the one which had been a cause of concern to St. Ovide in the 1730s and which Franquet lowered by 7 pieds in the 1750s; at this time, because of a lime kiln built there for the repair work to the Dauphin Bastion, it was referred to as the "hauteur du four à chaux."

From such an advanced position, the tenaille front incorporating the gate was at point-blank range. The battery was within musket-shot of the ramparts, and much small-arms fire was exchanged. All efforts now concentrated on opening a breach in the wall. The task was not without danger: the battery was exposed to the fire from the bastion it was attacking and from the right flank of the King's Bastion. The area in front of the Dauphin was also exposed to fire coming over the water from the Piece de la Grave, to the great discomfort of the gunners in the advance batteries.49
The Royal Battery had been aligned so that only a few of its guns could be used directly against the town, but the New Englanders promptly removed the remainder from their embrasures and set them up in field batteries. Some were used to supplement the Coehorn mortars of the Rabasse Battery and others were destined for a battery being constructed on a bluff overlooking the harbour and directly opposite the Dauphin Bastion. Known to the French as the "hauteur de Martissan" after the owner of the property, to the English it was Titcomb's Battery, named after its commander, Major Moses Titcomb.50 Although farther from the bastion than the Rabasse Battery (670 m as opposed to 460 m), the guns in the new position could fire over the water at the exposed and unprotected masonry of the Dauphin Gate and Circular Battery. No intervening ground or glacis would deflect the shot. The effect of 36-livre (the equivalent of British 42-pounder) cannonballs under such conditions was devastating.

The siege was progressing well as far as the attackers were concerned and it seemed that events would soon culminate in a successful assault, but there was one drawback. Ideally, an assault should combine the army, storming a breach, and the navy, forcing the harbour, but while the land advance had established a breach and was ready to launch an assault by the end of May, the harbour batteries had yet to be silenced. Commodore Warren of the British squadron would not risk his ships until the Island Battery no longer constituted a threat.

Rather than carry out the logical, if more painstaking, steps of encircling the harbour and bombarding the Island Battery from a height, the New Englanders attempted a direct assault on the island, but were repulsed with the heaviest losses they were to endure throughout the whole campaign. Only then were guns taken around the harbour to Lighthouse Point and the Island Battery reduced. The way into the harbour was now clear and an assault imminent; the town surrendered.

The 1758 Siege
A landing in force on the same beaches as before was the prelude to the siege of 1758, although this time the French had endeavoured to forestall such an eventuality. Entrenched positions for troops armed with muskets and even small cannon were established around the shores of the most suitable landing places to both the north and the south of the town, but in the face of resistance, the British troops landed and began to encircle the harbour. As before, silencing the Royal and Island batteries was considered a priority, and as before, the French had abandoned Royal Battery without a struggle, but lest it be used against the town, they had removed its guns and partially demolished its defences. Thereafter, the Royal Battery had no importance in the sequence of events.

The experience of the first siege - and perhaps common sense -indicated that the best way to deal with the Island Battery was from the commanding heights of Lighthouse Point and the campaign again took the form of a two-pronged attack. Wolfe struck north along the harbour shore, then pushed east and south to the lighthouse, while the other forces took position on Green Hill and began establishing a wide arc of batteries.

Once the Island Battery had been put out of action, Wolfe returned to take up an advanced position on the north of the land attack, with the intention of pushing forward to "two Eminences not far from the West Gate."51 The most detailed and demonstrably accurate plans of the siege establish that these hills were the "hauteur de la justice" and the "hauteur du four à chaux"; the latter position was never operational as the town surrendered before the battery was fully established.

Apart from the much larger, professional British force in 1758, the major new dimension as compared to the earlier siege was the presence of a French naval squadron in the harbour. McLennan lists ten ships with armament ranging from 16 to 74 guns,52 a force to be reckoned with in terms not only of sheer fire-power but also of the number of men capable of augmenting the defence of the town. Much effort therefore went into building siege batteries directed at the ships rather than the town, and earthworks intended to screen troop movements and encampments from the fire of the potentially lethal floating batteries. This in part explains the numerous siegeworks ringing the northeastern sector of the harbour beyond the Royal Battery. In fact, only one French ship, the 36-gun frigate Aréthuse, was ever used to any effect, and the French failure to exploit to the full the aggressive potential of the other ships has been severely criticized. The culmination of the siege was the destruction by fire of all but two ships. (One of the two was captured by a hotly contested cutting-out expedition and the other, the Aréthuse, escaped).53 The demoralized French surrendered.

Although this siege was carried out by a professional force, it gives little impression of the ordered symmetry of a classic siege such as might be expected in a European context. No extended parallels are apparent and only in the direction of the Dauphin Bastion was there a systematic advance. The attack developed to the south of Green Hill consisted of a line of batteries extending away from, rather than parallel to or approaching the enceinte, the positions being dictated not by principles of geometry but by the lie of the land. A low, broken line of hills and knolls stretches across the peninsula on a roughly north-south alignment, and the trace of the defences is such that, except for the proximity of the Princess Bastion to the isolated point of Black Rock, the Dauphin Bastion is nearest to any high ground. The expanse of open bog is greatest in the south-westerly quarter; the high ground is the only choice for siege artillery. The impracticality of an assault over this terrain does not justify McLennan's criticism that extending the attack southward from Green Hill was futile.54 The issue of the ships in the harbour had not been resolved at the time the southerly advance was made, and it made good sense to keep the siege trains out of reach of the harm that the Aréthuse had demonstrated could be inflicted. Moreover, the weakness of the Princess Bastion was appreciated by those familiar with the town from the 1745-49 occupation, and the opportunity existed for extending an attack along the coastline to the vantage point of Black Rock. Franquet had been fully aware of this danger, recommending a detached redoubt in the area or at least razing the rock. Failing to accomplish either, he made do with an entrenched line from the glacis to Black Rock and small cannon mounted in field positions on the only high points along the coast. Any advance following the coastal plain would be contested directly and would also be subject to flanking fire from the ramparts. Under such circumstances, long-range batteries to destroy the flank embrasures are almost mandatory as a prelude to an advance; there is no need to assume that they would be attempting to breach the walls. Even if no advance were contemplated, sound siege tactics consisted of harassing the defenders over as wide an area as possible. Constantly on the alert, uncertain as to where the main attack would develop, unable to concentrate their strength in one sector, obliged to use more ammunition than they could afford, they would be forced all the more quickly to surrender.55
Whether or not, as part of the long-range bombardment, conscious attempts were made to damage the town and to terrorize the inhabitants is open to dispute. Certainly the French believed the worst of their enemies56 and McLennan cites Amherst's orders to aim at the fortifications and not the town as if his gunners had to be instructed to desist from conduct unbecoming the rules of siege warfare.57 Taking into account the compact layout of the town behind the walls and the inaccuracy of 18th-century artillery, it seems inevitable that a high proportion of projectiles would land within the town whatever the gunners' intentions might have been. In the siege of Quebec the following year, there was no doubt: Wolfe, desperate to force a surrender, resorted to the deliberate bombardment of civilian targets.58
As topographical detail is more accurately depicted on some of the plans of the second siege than on those of the first, identification of positions may be made more confidently. Central to both sieges is Green Hill. Wolfe appears to have bypassed the Rabasse position and set up a battery on the "hauteur de la justice," which had not been exploited in the first siege. His next move, toward the lime-kiln hill, was common to both sieges. Similarly, across the Barachois, the "hauteur de Martissan" (Titcomb's Battery of the first siege) was again a logical choice; however, the batteries were now located farther from the shore, probably on the ridge above the present-day road, and considerably more guns were deployed. While the exact location of the batteries on the far side of the harbour may be debated, the terrain leaves little room for many alternatives.

Fieldworks
Positive identification of actual remains in the field is far more problematical. The terrain itself is a large factor. In a region where topsoil is at best a thin, stony litter over bedrock or waterlogged peat bog, the survival rate of temporary earthworks can scarcely be expected to be very high. Dense forest cover since the end of the French occupation has obscured many of the positions and made field investigation an arduous, frustrating task in which aerial surveys have been of only limited help. Nor has subsequent settlement contributed to preservation of the works around the harbour or closest to the town. On the Rabasse, Francoeur and Martissan heights no discernible traces of batteries or trenches survive, all three areas having been cleared for farming from the 18th century until the early 1960s, and the majority of works clustered around the northeast arm of the harbour have been effaced by the growth of the present-day town.

During the first siege only five batteries (not counting the Royal Battery) were established, and all the areas except Green Hill are devoid of any vestiges from either siege. The identification of Green Hill topographically is further confirmed by the numerous trenches, depressions and remains of breastworks on the crest and slopes, scarcely recognizable though most of them are. It was used as a starting point for the extensive works employed in the second siege and therefore the basic assumption is that any earthworks located there are attributable exclusively to the second siege. Certainly there was no way of distinguishing works of the earlier period.

Some of the best-preserved and most readily identifiable fieldworks are those constructed by the French. Franquet's Black Rock entrenchment has already been mentioned. Of the several V-shaped positions forward of this area, three are still clearly visible on knolls at the edge of the shore. The extensive lines of trenches in the Flat Point landing area and across the White Point peninsula have all survived virtually intact. At the main landing place of Kennington Cove (L'Anse à Cormorandière), trenches along the east end of the bay may still be seen, but coastal erosion and land clearance have destroyed everything else. North of the lighthouse, substantial traces of trenches are still visible at Gun Landing Cove (L'Anse à Gauthier) although coastal erosion is accelerating there.

The 1758 siege was characterized not only by the number of batteries and trenches established, but also by the many redoubts and defenced encampments flung up by the British. In part necessitated by the threat of the French ships' guns, they were required as a standard precaution against sorties by the besieged and any relief forces that might come to the aid of the town.

A British plan of the campaign shows the troop dispositions in detail. The main encampment is well to the west of the town, strung out along the ridges overlooking the Flat Point (Landing Cove) Brook. Turning thence in a northeasterly direction, various camps and redoubts occupy the high ground overlooking the harbour itself but out of effective cannon range. In the hills above the Royal Battery are still more encampments, together with batteries firing on the ships. A final encampment, established by Wolfe's brigade, is situated on the ridge above L'Anse à Gauthier, northeast of the lighthouse. On the lower ridges immediately behind Green Hill and dominating the Barachois and southwest arm of the harbour are advance posts and siege batteries. Across the open ground leading to Green Hill is an épaulement to protect troops from the fire of the Aréthuse.

Rectangular earthworks and depressions are still to be found on the wooded slopes along Flat Point Brook. To the south of the modern road to Kennington Cove, the remains follow the ridge to the west of the brook. North of the road, similar remains may be traced until their alignment intersects the brook, but beyond that, no positive identifications have been made.

In the area of Green Hill, the épaulement has vanished but the square redoubt on the knoll immediately to the northwest is still visible. Closer to the Barachois, trenches and redoubts clustered around the stream may still be seen, although the area has been disturbed by the construction of Marconi's towers in 1901, other buildings in the early 1900s, and a recent picnic ground.

Above the Royal Battery, the most prominent feature still to be seen is a large, rectangular enclosure comprising a ditch and raised earthwork - the remains of a large troop camp. Vague trench outlines may still be detected on the slopes behind the camp, but any traces of the emplacements on the forward slopes have been obliterated by the construction of the modern visitor reception centre.

On the far side of the harbour are well-preserved remains of a double-crown redoubt of earth, occupying twin knolls overlooking what is today known as Havenside. From the way the work is positioned, it was designed not to fire on the ships, but to thwart any surprise attacks against the various batteries set up in the Lighthouse Point area.

For the most part, what has survived of the various siegeworks is badly degraded and barely recognizable. The best-preserved features are the square encampment above the Royal Battery, the double-crown redoubt at the northeast end of the harbour, and the French entrenchments around Flat Point Cove.

Conclusions
Twice besieged, Louisbourg was twice taken. From its inception, the place was criticized by a succession of governors for the inadequacy of its defences and faults in its construction which were attributed to the shortcomings of the engineers and contractors. The litany of complaints about the climate and the poor quality of the masonry which is such an integral part of the official correspondence certainly support the view that the place was in constant, abysmal disrepair, a helpless prey to any enemy who chose to attack it. Two statements, one from a French source, the other from a British, illustrate the prevailing attitude:

The walls have to be recoated with roughcast mortar every three years, the harshness of the climate causing the roughcasting to fall away, which causes the joints [in the masonry] to deteriorate, the stones, being extremely irregular, cannot be laid in regular courses with proper joints as is done everywhere else ... the climate of Ile Royale is so hard, ... the weather there changes easily several times a day, for it can happen that it is snowing heavily, the next moment it is raining down by the bucketful and within the same hour it freezes so hard as to shatter stones; these freezing temperatures following the heavy rain are what distort the walls and make them work apart so that they can no longer stand ....59 (Author's translation).

More disparaging was the opinion of the British during the 1745-49 occupation:

Upon the whole the General design of the Fortifications is Exceeding Bad and the Workmanship worse executed and so Disadvantageously Situated that almost every rising Ground or little Eminence Commands one part of other, that either a Vast Sum of mony must be laid out to Fortify it properly or it will never answer the Charge or Trouble.60
The vulnerability of the low-lying site was of concern to the French also. The problems with masonry, particularly the parapets and embrasures, which caused Verrier so much trouble in every sector, need no further elaboration. Franquet's detailed reports on the dilapidated condition of the escarps and the major repairs needed to restore them to their proper state clearly demonstrate that the problems were, if anything, worse in the years immediately preceding the second siege.61 The outspoken criticisms heaped upon Franquet by the military commanders, who held him chiefly responsible for the inadequacies of the defences,62 together with statements made during the siege to the effect that the masonry could not withstand the concussion of the guns on the ramparts as they were fired,63 reinforce the overall impression of decrepitude and vulnerability.

Was Louisbourg an expensive failure as a fortress? The very use of the term "fortress" conjures up an image of grand military strategy not entirely appropriate to the context of Louisbourg and should be applied with reservation. While it would be fatuous to contend that a town surrounded by ramparts and with a population comprised in large part of troops was not a fortress, the town was not conceived of as performing the same role as the strategic frontier places such as Neuf Brisach or Briançon; it was not placed on Isle Royale as part of a grand territorial design. Louisbourg's origins were commercial rather than military.64 French usage sheds some light on the issue. While the word "forteresse" exists in the language, it is rarely applied to fortified towns, "place forte" or "ville fortifiée" being the more usual terms; "forteresse" is used poetically, rather than technically, or sometimes to refer to prisons.65 The term "forteresse" was never applied to Louisbourg, and the alternatives appear to have been used rarely, if at all. On the many maps and plans and in the official correspondence such phrases as "la ville de Louisbourg," "la ville de Louisbourg et ses fortifications," occasionally "le port de Louisbourg," and often simply just "Louisbourg" are common currency. This is natural both in the European context in which towns, almost by definition, were walled, and in the context of a town whose raison d'être was fishing and commerce, not frontier defence. The same argument may be applied to numerous examples: we speak of Quebec City and the City of Montreal, but never think of them as fortresses, and in spite of its extensive defences, Portsmouth is a harbour town, not a fortress.

Why does Louisbourg emerge from history as a fortress rather than a town? Despite the interest and patriotic fervour briefly aroused by the two successful sieges, Louisbourg was never the focal point of British colonial policy in North America and has consequently become little more than an historical footnote, a stepping stone in the path of conquest. Historians treating of the grand themes - the epic of empire, the struggle for dominance of a continent, the birth of a nation - consider Louisbourg primarily in the context of Anglo-French rivalry. The place flits briefly across the stage as a nest of privateers and a stronghold threatening the expansion of New England and hence as the proving ground for the arms of a nation not yet born; later it is the obstacle barring the route to Quebec and Canada.66
While a case may be made for these points of view, to regard Louisbourg exclusively in such an historical context is to overemphasize its military and strategic aspect. The very term "fortress" has powerful military connotations which distort our perceptions. To anyone unfamiliar with the detailed studies of the town and its commerce undertaken over the last two decades, the realization that there was more than a military presence comes as a surprise. The site was not chosen as a strategic frontier location controlling access to a hinterland in the manner in which, for example, Mont Louis was established in the Pyrenees.67 The population was not conscripted to maintain the fortifications; the fortifications were constructed to defend the town and harbour. Thus, in relation to the European background, Louisbourg was a fortified town, and isolated place vulnerable to attack and therefore, in accordance with French custom, furnished with a defensive perimeter. By any European standards, this perimeter was modest.

As first conceived, the enceinte of Louisbourg was little more than a basic horn-work like that used to cover a faubourg of a large town such as Besançon or Verdun. Smaller towns of roughly the same size as Louisbourg - or even less - were, because of their strategic locations, much more strongly defended. Montmédy in the Ardennes, Le Quesnoy on the northeast frontier of France, and Neuf Brisach in Alsace may be cited among numerous other examples. It is only when we consider even smaller places, located some distance to the rear of the principal frontier barriers, that anything comparable to Louisbourg may be found. In terms of the actual trace of fortifications, it most closely resembles Mont Dauphin, located on a narrow, rocky outcrop commanding the valleys leading to the Italian passes guarded by the mountain stronghold of Briançon, and the port of Antibes on the Côte d'Azur. The latter in particular invites direct comparison with Louisbourg because of its sheltered port and the defences which cut off a promontory of land enclosing the port. The headland on the other side of the port entrance commands the approaches with a square, four-bastioned fort (Le Fort Carré) of early 16th-century origin.68 Yet even in the most simple fortifications, more extensive use of outworks is evident in the European examples than was ever the case at Louisbourg.

In a strictly North American context, Louisbourg's preeminence is perhaps more readily understandable, Parkman claiming it to be "reputed the strongest fortress," French or British, in North America, with the possible exception of Quebec.69 If we are to take "fortress" to apply in a general sense to any fortified work, this was undoubtedly true, but in the sense of fortified towns, we may legitimately ask what others existed at that time. The French holdings in North America were vast, extending up the St. Lawrence to the Great Lakes, westward to the foothills of the Rockies, and south along the Ohio and Mississippi river systems through Louisiana to the Gulf of Mexico. But the area could scarcely be considered overpopulated, 90 percent of the inhabitants clustering in a small region along the St. Lawrence on each side of Quebec City; any claim to the rest was "an illusion of territorial power."70 Towns were few and far between and, in essence, numbered only five: Louisbourg on the Atlantic coast, Quebec, Trois-Rivières and Montreal on the St. Lawrence, and New Orleans on the Gulf of Mexico. Of these, only three - Louisbourg, Quebec and Montreal - were furnished with bastioned masonry fortifications. The defences proposed for New Orleans in 1722 were never realized.71 

Elsewhere, strategic routes were guarded by isolated posts whose function was essentially military. Controlling access to the Acadian peninsula, for instance, were Forts Beauséjour and Gaspareau; south of Montreal along the valley of the Richelieu, leading to Lake Champlain, were Forts Chambly, St. Thérèse, St. Jean and Isle aux Noix; on Lake Champlain were Forts St. Frédéric and Carillon (Ticonderoga); further west on the upper St. Lawrence and Lake Ontario were Forts La Présentation, Frontenac and Niagara; Fort Presqu'ile guarded the portages from Lake Erie to the Ohio River at the headwaters of which was situated Fort Duquesne (Pittsburg). Between Lakes Erie and Huron, Detroit was at once a frontier fort and an important trading post, as was Michilimackinac on Lake Michigan, while a string of lesser posts extended across the prairies as far as the Saskatchewan River. Fort Chartres guarded the southerly route toward the Mississippi. Although New Orleans was never fortified, several forts were constructed around the bay from time to time. Only a few forts - Niagara, Chartres, Chambly, St. Frédéric and Carillon - made extensive use of masonry; the rest were enclosed by simple wooden palisades or earthen ramparts, or a combination of both, and for the most part, the traces consisted of four bastions based on a square figure. Beauséjour, with five bastions, was an ambitious exception. Used as strategic bases in the French and Indian War (1754-63), the forts played the role reserved for fortresses in the European theatres of war, although no regular artillery sieges were conducted against them. Only against the essentially European fortifications of Louisbourg and Quebec were European methods employed (in both cases made possible by sufficient command of the sea to permit the transportation of siege artillery). Viewed in this context, Louisbourg may be seen not as one of the great fortresses, but as one of the very few places only remotely deserving of the description.

Mighty fortress or no, Louisbourg certainly absorbed a disproportionate amount of funds compared to what was spent on fortifications elsewhere in New France, and Thorpe has demonstrated that expenses actually exceeded those on Quebec.72 Given the construction problems that plagued the place and loom so large in the official correspondence, were the fortifications an unjustifiable extravagance, an attempt by European engineers and contractors to impose European concepts on a North American context to which they were ill-suited?

There did not seem to be anything over-ambitious in the simple line of redoubts and retrenchments Verville initially proposed for the three possible locations he had in mind. Nor was the concept of redoubts bastionnées without precedent. A more ambitious series of redoubts had already been envisaged for Quebec by Beaucours and Chaussegros de Léry before the decision was made to defend the town with a continuous enceinte;73 the substantially intact foundations and parts of the escarp of the bastion or éperon in front of the redoute Dauphine demonstrate that, in its intended form, it would have looked quite similar to the originally free-standing King's Bastion at Louisbourg. In the case of Quebec, a line of independent redoubts was abandoned in favour of a regular, bastioned enceinte constructed in advance of the original alignment, whereas at Louisbourg the communications between the redoubts were strengthened and revetted in masonry. How this decision came about and who took it is not clear. Thorpe would have it that in spite of instructions to keep the defences simple in accordance with the size of the colony, Verville exceeded his mandate and committed the government to an extensive, ambitious construction programme.74 Little justifies this assertion since the engineer's first proposals were in line with his instructions and only later was he authorized to use masonry for anything other than the King's Bastion.75
It has further been asserted that the decision to use masonry was a grave error, the more rudimentary colonial techniques, using earth and timber, as proposed by engineers with colonial experience, such as l'Hermitte, being far more suited to the conditions.76 While a commitment to masonry was indisputably costly in terms of time, effort and money, once the original choice of site and the decision to fortify it had been made there was little alternative. A masonry escarp was a means to an end, not an aesthetic whim; its function was to retain the earthen mass of the rampart and to present to an enemy a steep, unscaleable surface. The undesirable characteristics of masonry in the face of artillery bombardment were fully appreciated by the French engineers, but earthworks alone would erode too quickly, filling the ditches and forming gentle slopes that would present less of an obstacle; this was a criticism levelled at the earlier Dutch style of fortifications built in much less severe climates. 

At Louisbourg, conditions were poor. The builders experienced difficulties in excavating the ditches in all sectors of the fortifications, encountering bog, boulders, high water tables and bedrock. The ditches did not produce enough earth; when the new enceinte at Rochefort Point was constructed, topsoil had to be stripped from within the town, even from the cemetery, to add to the rampart fill. Even so, Franquet's general criticism of the fortifications was that they were too low and their parapets not thick enough. The earth that could be found was of poor quality: stony, glacial till that is heavy and sticky when wet but lacks consistency when dry. The French complained of its poor quality during construction, as did the British when they tried to tunnel into the ramparts to place their demolition charges, and the recent archaeological excavations have borne out these complaints all too well, extensive shoring being the only remedy to frequent trench collapse. Wherever a soft cover of earth was desirable to absorb enemy fire, as on the glacis, a distinctive feature of the fill was the quantity of stones at the bottom, the better earth, in such scarce supply, being carefully reserved for the upper layers.

Lacking consistency, the earth finds its natural angle of repose on a fairly gentle slope: approximately 35 degrees to the horizontal as opposed to the 45 degrees theoretically attainable. While a steep slope could be achieved with careful terracing, a distinct difference existed between what was originally proposed and what was revealed in archaeological sections across the slope of the curtain ramparts. Both Verrier's original specifications and Franquet's recommended revisions called for a 45-degree slope, but neither of them achieved this, the slopes being much gentler. Thus, even if there had been sufficient supplies of earth to raise the ramparts entirely in that material, the steepest slopes attainable would still have been far too easily assailed. Some form of retaining wall was therefore necessary. The French were largely unsuccessful, in their quest for durable palisade posts, and the posts installed rotted very quickly; wood could never have been a reliable means of retaining the ramparts. Masonry was the only solution available.

The error lay less in choice of technique than in choice of site. An essential prerequisite to any construction is a good source of materials, but Louisbourg and its environs are not blessed with a wealth of natural resources. While supplies of sandstone, gypsum for plaster and limestone for mortar are all to be found elsewhere on the island, the French added to their difficulties by locating their principal establishment just about as far away from such sources as they could. Lumber, too, was constantly in short supply, good stands of timber being rare and hardwood virtually non-existent. Because of easy access to the sea, the builders of Louisbourg came to rely more and more on materials imported from other centres for their requirements: bricks and lumber from New England, sandstone, ornamental limestone and building hardware from France.77
Choice of site was thus less than ideal from a purely construction point of view. The inadequacies of the site in military terms have already been discussed. In light of our assessment of the defences and the main events of the two sieges, are we able, with the advantage of hindsight, to identify fundamental errors or omissions in the design of the fortifications? The application of a polygonal figure - and hence a bastioned trace - to the contours of the terrain made the low hills that were incorporated as bastions a logical choice, assuming that the decision to settle Louisbourg was irrevocable. It has been suggested that the other side of the harbour on the high ground above Lighthouse Point would have been a better military choice since there was no commanding ground in the immediate area, 78but such a position is not tenable. Viewed from the harbour shore or from the road, the high ground appears to offer a secure location, but in fact the approaches from the north are furrowed with high ridges and gullies providing natural trenches along which whole armies could advance under perfect cover. Moreover, there is no easy communication with the shore or the hinterland; anyone attempting to defend it would be easily cut off and starved into surrender. Nor, from the commercial aspect, could an adequate quay front be established.

Commanding ground is not necessarily fatal if it can be controlled. Vauban characteristically took advantage of undefended ground when besieging a place, but was always careful to control the same ground with detached works when improving the defences of the captured town, which could never be taken by the same tactics he had used. The sieges and subsequent additions to the defences of Besançon and Luxembourg are classic examples. No attempt to remedy the problem of the commanding hills around Louisbourg ever got beyond the proposal stage.

There was, perhaps, some justification for this prior to the first siege: an approach overland by siege artillery was considered impractical. Ironically, such an opinion seems to have been encouraged by St. Ovide, who in his obsessive concern to ensure the complete protection of the harbour, felt that the landward defences could look after themselves. Complaining to the minister that Verville was wasting his time on the enceinte rather than concentrating on the harbour batteries, he successfully brought about a revision of priorities. His assessment of the landward defences is worth citing:

Up to the present, work has concentrated on building a bastion to defend against a landward attack, which could only come about once an enemy had landed in the harbour, and this would be impossible today if construction of the harbour batteries had been begun first ...;

these batteries would oblige an army to land down the coast in Gabarus Bay and from there

he would be absolutely incapable of carrying out [an attack on the town] because the only access is by way of mountainous slopes; over rocks; and through swampy forests which are almost impassable even to the local inhabitants, who can only get through with difficulty.79 (Author's translations).

To what extent Verville concurred with St. Ovide's evaluation of the situation is not known, but he certainly never recommended any detached works, nor did he express any concern over the potential danger from the nearby hills. Verrier, responsible primarily for carrying out the construction of the fortifications according to his predecessor's designs, was similarly unconcerned with any problems beyond the foot of the glacis. We have already encountered his condescending tone in finally preparing plans to build, if the minister should so order it, a simple lunette in front of the Dauphin Gate "to relieve the governor's fears."

While the fears in question were expressed by Governor Duquesnel, the issue had been raised previously, probably by the obsessively cautious St. Ovide:

A counterguard must be built in front of the Dauphin Gate, this gate being completely exposed ... this counterguard will besides augment the harbour defences and prevent an enemy setting up a position in the area of Martisan's property.80 (Author's translation).

The accuracy of the prediction requires little comment. In view of the damage inflicted on the gate, the Circular Battery and even the right flank of the King's Bastion by Titcomb's Battery, established on the "hauteur des Martissan" in 1745, it is interesting to speculate on the outcome had the counterguard been built. Aggressive fire could have kept the besiegers from establishing both Titcomb's and the advanced batteries, while the structure would have screened the gate area from the worst bombardment.

Perhaps the most caustic criticisms of Verrier's capabilities came from the commissaire-ordonnateur, Bigot, following the first siege. The gate, he said, was no stronger than that of a country house and Verrier's only justification that

he only made [the walls on either side of the gate] and the Dauphin Gate itself strong enough to resist musketry fire; I wouldn't have believed that it was acceptable to incur such expenses in the name of the king to protect merely against musket shots.81 (Author's translation).

If Bigot reported Verrier's statement accurately, we must conclude that the attitude expressed as early as 1723 by St. Ovide prevailed, and that there was a general air of confidence shared by engineers and governors alike that no artillery attack need be expected from overland. It is scarcely likely that Bigot was unaware of this, although he was careful to disclaim all knowledge after the event.

Concerned above all with the security of the harbour, St. Ovide was by extension concerned with the security of the Royal Battery. It appears that he foresaw the potential threat from the rear, where the defences were light and, again, nearby, commanding hills offered an advantageous position to an attacker: the same prescient memorandum in which a counterguard was deemed necessary for the Dauphin Gate indicated the need of a redoubt on the hill above the Royal Battery.82
Control of the battery was an essential element of the 1745 siege. The French failure to defend it and the consequences of their precipitate retreat have already been discussed. Strategically, the error lay in the design, which concentrated the defences to seaward. That the engineers failed to take sufficient heed of the problem, even after it had been pointed out, proved to be a serious miscalculation. Muller seized upon the contemporary event to illustrate theories:

There is generally another fault committed, which is, that if these forts or batteries are left open behind, or are very little fortified towards the land; the enemy may land men in the dark and surprise them ... The same thing happened last year at Cape Breton, where the French had a battery of 15 large pieces of canon which the English surprised in the dark, and turned the canon against the place, whereby they became soon masters of it.83
What is surprising is the degree to which the French were unable to benefit from the lessons of the first siege. Most of Franquet's efforts were expended on the ramparts of the landward enceinte, and his project for improving control of the approaches and commanding heights were not authorized. More seriously, little was done to improve the situation at the Royal Battery, with the result that the work was again more of a liability than a vital element of the defence once a landing had been effected.

Franquet's project for establishing redoubts in front of the Dauphin Bastion and on Black Rock was not unduly ambitious, consisting as it did of extending the existing line of fortifications no further than the range of musketry, with well-protected communications connecting directly to the main works. The shortcoming of the redoubts, especially the one in front of the Dauphin Bastion, would have been that, anchored to the enceinte, they would not achieve command of more than the immediate environs and would have been subject to the same bombardment as the bastion behind them. The redoubts would have come into their own if an enemy attempted a direct approach, but would have been no deterrent to the establishment of siege batteries. In describing the various fronts of fortification, Franquet frequently mentioned the ground immediately beyond the glacis and the natural defence of the bog; with the flanking fire from the redoubts, he felt, an attack would be unlikely to succeed.84
The mine gallery under the glacis, Verrier's lack of concern for any additional outworks, and Franquet's confidence that no effective siege trenches could be dug in the boggy terrain all point to the conclusion that the engineers felt themselves well prepared to resist a "siege en reglue" and its precisely laid-out parallels and saps systematically drawing closer to the foot of the glacis. They seem almost to have fallen victim to the efficiency of their own training. To the Corps of Engineers, siegecraft had become a highly refined art practised with surgical precision according to well-defined rules and timetables derived from estimates originally prepared by Vauban. Only a regular siege conducted according to their rules could succeed and the terrain would not permit one: therefore the fortifications could withstand an attack even in the unlikely event that an enemy could bring artillery into action on the landward side.

If that was their reasoning, the outcome of the first siege should have disabused them. True, Franquet wished to command the nearest heights, but even so, he gave no consideration to the hills around the Barachois and to Green Hill, which was well within range. The poor results obtained by the New Englanders' battery on Green Hill in 1745 should not be taken as a general indication of the effective range of siege artillery; it reflected rather on the quality of that particular artillery and the gunners. Fire from the King's Bastion actually dismounted one of the Green Hill guns - no mean feat considering that the besiegers were having difficulty hitting the walls at that range (ca. 1500 m).85 The ring of British batteries in 1758 is more indicative of effective range.

In retrospect, Green Hill appears to have been the key. In both sieges it was a most effective assembly point and location for opening the artillery bombardment. From there an advance to left or right could be made, bringing artillery into forward positions, making optimum use of natural cover and hence digging the minimum of trenches. How would things have gone had the French themselves controlled Green Hill? Although it is itself commanded by the ridges to the northwest, the range is extreme. More important, it was one thing to land artillery on the beaches and drag them over the low swampy ground to the Green Hill position, but would have been quite another to manoeuvre them up into the higher ground beyond. Green Hill is at a natural crossroads. The low, open ground extending towards the coast curves around the hill, running in one direction along the harbour shore and in the other to Black Rock. In the second siege the frigate Arthéuse, anchored in the Barachois, effectively held up the British advance by commanding these approaches; from a position on Green Hill, the command is superb. Rising above the "Plaine de Gabory," the hill's slopes provide a natural glacis for any fortification on its crest. Had the French invested less in the Royal Battery and instead built a powerful little fort on Green Hill, the whole land attack might well have been thwarted.

Such a fort would have been in the true Vauban tradition. One thinks of Mont Chaudane above Besançon, or, more appropriately, of the forts on the heights on either side of the small Mediterranean port of Collioure, near the Spanish border. However, prior to the first siege, the necessity did not appear to exist, and afterward, considering the fate of Franquet's projects, it seems unlikely that such a proposal would have been accepted even if it had been made. As the withdrawals from the Royal Battery and the coastal defences around Kennington Cove demonstrated, the troops' ability to conduct a spirited resistance in a detached position was limited. Perhaps this justified the early rejection of Franquet's redoubts: "the troops which at all times have been garrisoned here can never be compared with the old-established infantry of France as far as defending a place is concerned ...." (author's translation) wrote Rouillé in his letter rejecting any advanced works.86 

Much has been made of the condition of the masonry as a contributory factor to the fall of Louisbourg. Was this, too, a reflection on the engineers' capabilities? The design of the fortifications and many of the buildings clearly did not take sufficient account of the climate, but to maintain that there was no construction season and the walls fell down as soon as they had been built87 is oversimplification. Normally, construction can be carried out from mid-May to mid-October, while the problems of maintenance first began to manifest themselves with the parapets and embrasures a few years after construction. Use of beach sand still retaining a high salt content has been blamed for the failure of the mortar to set, largely perhaps on the basis of Franquet's speculations,88 but the need for properly preparing sand for mortar was well known, as several treatises note and as Verville was careful to specify in his original devis.89 The source of the trouble seems to have been in the small, irregular stones used for most of the construction, combined with the length of time required for lime mortar to set in a region of constant fogs, high humidity and driving rain. Once moisture has penetrated the joints - or has never left them - the effects of freezing temperatures are devastating. Naturally these first became evident on the most exposed areas, the parapets.

Archaeological excavation of the fortifications has demonstrated that under certain conditions the masonry was solidly built and able to withstand the combined ravages of climate, time and man, the most striking examples being the casemates of the King's Bastion, the powder magazine of the Dauphin Bastion, and the quay wall. The casemates and the escarps to which they were attached owed their survival primarily to the massive interior partition walls which acted as buttresses. If Verville had been allowed to continue with his idea of placing casemates behind all the escarps of the King's Bastion, all the walls would have been better preserved. As it was, the lack of interior buttresses caused the escarps of the faces to deteriorate badly, a problem Franquet recognized but was unable to rectify.

Approaching the problem from another direction, Verrier and Boucher were fully conscious of the shortcomings of the mortar and were able to devise the thoroughly practical, if unconventional, solution of encasing the walls in planks which acted as forms behind which the masonry could set firm. Franquet recognized the virtue of this technique, as his rebuilding of the right flank escarp of the King's Bastion testified. The extensive use of turf on the parapets and merlons was another inelegant but workable solution. It was never their intent or hope to build maintenance-free walls; a regular maintenance schedule was an essential prerequisite of sound defence. In using Medusa cement rather than lime mortar, the engineers responsible for the modern reconstruction of Louisbourg have reduced, rather than eliminated, the problem. Less than 20 years after construction, large cracks have appeared in the masonry and embrasures are being forced by frost action away from the parapets in which they are set. Climactic conditions caused and are causing unending maintenance problems.

In siege warfare as it had come to be practised in Europe in the 17th and 18th centuries, no place was expected to last indefinitely against an enemy. Fortresses presented a series of barriers to invading armies and served as bases for friendly armies. The ability to wage war successfully depended on the tactical disposal of armies in relation to fortified places: the campaigns of Marlborough (1702-10) are the classic examples. Vauban himself was a strong advocate of camps retranchés, large fortified enclosures in the lee of a fortified place permitting an army to rest and renew its supplies in safety while retaining the flexibility of movement that was lost once the army moved into the place itself. Once an enemy had committed himself to the siege of one place or to advance along a particular route, forces from other places could be regrouped to relieve the siege and to attack in their turn. Fortresses and armies were thus interdependent.

In this form of warfare, Louisbourg could not participate. It had no neighbours and no friendly armies were within reasonable distance. The nearest and only equivalent was the French navy, and relief by sea was a forlorn hope. Given sufficient determination on the part of an enemy who managed to control the sea and set an army ashore, no real chance existed of help arriving from the outside or even of getting a message through to ask for that help.

Nevertheless, the fall of Louisbourg in either siege was not a foregone conclusion. In spite of the disadvantages of the location and the disrepair of the fortifications, resistance was spirited. In both sieges the effects of prolonged bombardment on the town and civilian population were as much a factor in bringing about a surrender as anything else. In the first siege the New England troops were becoming disenchanted, especially after the Island Battery fiasco, and could well have decamped in the face of another setback. The only practicable breach established was in the Dauphin Bastion. Although the King's Bastion, its right face and flank in particular, suffered badly, no assault on it was ever contemplated. Both in 1745 and 1758, Louisbourg held out unaided for more than six weeks after the enemy had landed, and even in comparison with the length of sieges in the European theatres of war, such resistance was creditable by any standards.90
War games may be devised to replay the events of both sieges, to speculate on the great "ifs" of history, in attempts to identify the crucial points in the campaigns. Could the defence have been more inspired? Should there have been more sorties, should the landings have been resisted more vigorously? Could the harbour shore have been held by better placement of redoubts and intelligent use of the ships available? On the other side, what steps could the besiegers have taken to achieve quicker results with less risk? Such speculations are irrelevant: the events speak for themselves. Forced into the historical limelight as a reluctant fortress, Louisbourg fell to besieging armies after resisting, alone and unaided, for much longer than could have been expected considering its many defects. More could not be asked.

In establishing a fortified town on a remote island in the Atlantic off the North American mainland, the French were extending into the New World the fortification concepts of the Old. Engineers, contractors, administrators and soldiers came with those concepts to reinforce the conceit that here was another corner of France. Inevitably, the search to understand Louisbourg's fortifications has led back along that route to the European origins of the bastioned system.

Louisbourg's defences, albeit simple and inadequate by European standards, were squarely in line with methods and theories dating back to Vauban and beyond him to the Italian engineers who served under Francis I. The bastioned system had dominated European military architecture for well over a century prior to Louisbourg's founding and was beginning to show signs of obsolescence. Conceived as a response to a medieval form of warfare, bastions provided the defence with an overwhelming superiority against an enemy attempting to break through the walls of a place by main force. Geometrically calculated flanking fire ensured that no area of the enceinte could be assaulted openly with impunity and no blind spots existed to be used as a refuge for miners attempting to topple the walls. But the very success of such a defence stimulated progressive improvements in siege tactics. An enemy, forced by the protruding configuration of the bastions and an impenetrable curtain of fire from the flank batteries to begin his attack from a considerable distance away from the walls, had to approach gradually, under cover, until such time as he could hope to establish a breach. In bringing siegecraft to its highest form, Vauban above all eliminated the advantage bestowed upon the defence by the system he himself had been at such pains to improve. In its original form the bastioned system depended for its success on a poorly armed, inadequately protected force coming into its fields of fire. It was an inherently supine, nonagressive, form of defence that was no match for an enemy pushing forward well-protected trenches and siege batteries, especially with the improvements in artillery that occurred in the 17th century. In order to be effective, the passive defence of solid walls had to be combined with mobile forces on the outside. Toward the end of his career, Vauban stressed this repeatedly and began experimenting with different forms of fortifications, realizing the shortcomings of the basic bastioned design. Yet the medieval traditions died hard and Vauban's inventive curiosity was not perpetuated. Thus at Louisbourg the traditional, simple enceinte emerged, its defences essentially designed to deal with an enemy at close quarters. It is almost as if the engineers, so familiar with the rites of siege warfare, felt that no attack was to be considered seriously until it approached the foot of the glacis.

The short life span of the town and the lack of development subsequent to its destruction and abandonment offered a unique opportunity to examine a bastioned system unmodified by the changing military requirements of later generations. The initial research objective - to provide sufficient architectural detail of the fortifications to allow convincing reconstruction - could not have been accomplished without first understanding the methods and theories that were the common currency of the French military engineers who built Louisbourg, then assessing in detail what their intentions were and what they claimed to have accomplished. Scrupulous though the engineers' records were and graphically impressive though their many plans and drawings are, no real dimension could be given to the emerging image of bastioned work without visiting and studying numerous existing sites in Europe. To study Louisbourg's defences, archaeological excavation was the sole means of grasping reality. Thus the three strands of documentary research, analogues in military architecture, and analysis of the excavated remains are inextricably interwoven.

The exercise of participating in a major reconstruction programme, far from being a limiting factor, resulted in more exacting research, detail for detail, than would have been the case had no requirement existed that structures should actually arise. In dealing with an archaeological site of an 18th-century European culture, an adequate understanding of the site can only come about through an examination of the architectural, documentary and material evidence of that culture as a whole and of the site in particular. This paper is offered as a contribution towards such an understanding.
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