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Abstract 
This study traces the evolution of the 
Canadian lighthouse from the first 
structure at Louisbourg to the latest 
developments in lighthouse design and 
technology within the past decade. 
The treatment is regional, with empha­
sis on the older extant structures. An 
appendix lists data on individual light­
houses within regional agencies. 

Submitted for publication 1973 
by Edward F. Bush, 
National Historic Parks and Sites 
Branch, Ottawa 

The murmur rose soft as I silently gazed 
On the shadowy waves playful motion 
From the dim distant/and, till the 
lighthouse fire blazed 
Like a star in the midst of the ocean. 

Thomas Moore 
{composed on leaving Halifax aboard 
a British frigate, October 1804) 

Introduction 
The purpose of this study is to trace 
the evolution of the Canadian light­
house from its inception in the 18th 
century to the present time, and to 
provide, it is hoped, a sound historical 
reference work on Canadian light­
houses. In no sense, however, should 
it be considered an architectural treat­
ment, for which the writer is hardly 
qualified. Architectural reports on 
specific lighthouses, where available, 
have been quoted. 

Trinity House 
Warnings to mariners in the form of 
towers or other structures bearing 
lights have been in use for centuries. 
The lighthouse system in Canada, 
however, was based on the British 
"Trinity House," formed in the early 
1 500s. 

Lights in the form of beacon fires 
and pole lights were frequently main­
tained by various monastic orders in 
England throughout the Middle Ages. 
With the suppression of the monas­
teries in the reign of Henry VIII, it be­
came apparent to mariners and ship­
owners alike that some authority should 
be established to carry on the good 
offices of the monks along Britain's 
storm-swept coasts. In 1514 the king 
granted a charter in the name of the 
Holy Trinity as the Shipmen of Mar­
iners of England. Its present charter, 
granted by James II in 1 685, describes 
it under the impressively mediaeval 
title of "The Guild, Fraternity, or 
Brotherhood of the Most Glorious and 
Undivided Trinity and of St. Clement 
in the Parish of Deptford Stronde in 
the County of Kent." Its first function, 
however, was merely the direction of 
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the naval dockyard at Deptford : only 
in 1 573 did it undertake the erection 
of beacons and sea marks. 

In 1 604 a board of directors com­
posed of two naval officers, eleven 
officers from the merchant service and 
several prominent figures from civil 
life to be known as the Elder Brethren 
of Trinity House was selected from the 
members of this association. In 1 609, 
the Elder Brethren assumed complete 
executive control, with the otherwise 
designated Younger Brethren holding 
the franchise or the election of mem­
bers to the senior body. The Trinity 
House charter was suspended during 
the republican interlude, but was re­
newed at the Restoration. This inter­
nationally celebrated authority has 
functioned continually from that day 
to this. Its contribution to lighthouse 
design and technology can scarcely be 
overestimated. 

In later years, the Scottish coast 
became the charge of the Northern 
Lighthouse Board, and similarly the 
Irish coast of the Irish Lighthouse 
Board, both of which were fully au­
tonomous.1 Our own Quebec Trinity 
House, established in 1 804, owed 
both its inspiration and its title (though 
not its authority) to the English parent 
body. 

Lighthouse Structure 
Basic Principles of Lighthouse Design 
and Location 
Lighthouses may be broadly defined 
under two heads : wave-swept and 
land structures. Although the latter 
may frequently be found in exposed 
locations, in general the wave-swept 
tower offers the greatest challenge to 
designer and builder alike. There are 
four kinds of construction used in 
wave-swept towers at present: (1) 
masonry and concrete, (2) cast-iron 
plated, (3) caisson foundation and (4) 
openwork steel. Masonry and concrete 
construction is preferred at sites where 
stone or brick is costly to transport. 
The openwork steel tower is resorted 
to on shoals, coral reefs or sandbanks 
in which a secure foundation is to be 
had only by means of steel piles driven 
deep where excavation is impractical. 
Likewise, the caisson foundation often 
is recommended at such locations.1 

Figure 2 illustrates basic types of con­
struction currently in use. 

Lighthouses may also be function­
ally categorized under four general 
heads: (1) landfall lights, (2) major 
coastal lights, (3) secondary coastal 
lights and (4) harbour lights. Landfall 
lighthouses are located on shipping 
approaches generally well offshore to 
serve as the first landfall for inbound 
shipping and to provide a first bearing 
for outbound shipping. As one would 
suppose, landfall lighthouses are 
equipped with the most powerful lights 
available. Examples of several well-
known landfall lighthouses are Bish­
op's Rock off the Scilly Isles (the first 
sight of the approaching English coast 
on a course forthe Channel), and near­
er home, Cape Race and Belle Isle, 

from which eastbound shipping out of 
the St. Lawrence takes its departure. 
Next in importance are the major coast­
al lights on the approaches to major 
ports or at the mouths of principal riv­
ers. The Sambro Island lighthouse on 
the outer approaches to the port of 
Halifax and the oldest surviving light­
house in Canada is an example in this 
category, as is Prince Shoal at the con­
fluence of the Saguenay and St. Law­
rence rivers. These two are fitted with 
powerful lights, although generally not 
to the same extent as the landfall lights. 
Secondary coastal and harbour instal­
lations exhibit lights of decreasing 
power and intensity; the latter, many 
of which may aptly be described as 
shaped like a pepper-shaker 10 or 1 5 
feet in height, are often to be found at 
the head of piers or jetties. 

Wave-swept lighthouse towers are 
usually of tapering circular design and 
are frequently set upon square founda­
tions. Land-based lighthouses, by con­
trast, come in all shapes and sizes. 
Briefly they may be broken down into 
three broad types : (1) towers solely, 
(2) towers with attached dwellings 
and (3) houses with short towers, cu­
polas on the roof, or simply exhibiting 
the light from a window. Simple mast 
and pole lights are frequently seen on 
inland waterways other than those of 
such expanse as the Great Lakes. Tow­
ers are in a variety of shapes, circular, 
hexagonal and octagonal being the 
most common. 

The range of a l ight; that is, the 
distance at which it can be seen in 
clear weather, is computed in nautical 
miles and is dependent on two factors: 
the height of the light above the water, 
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1 Harbour l ight. Western Gap. Toronto Harbour. 
(Canada. Department of Transport.) 

governing what is termed its "geo­
graphic range," and the intensity of 
the light computed in candela (an in­
ternationally recognized unit of lumi­
nous intensity equivalent to a British 
standard candle), called its "luminous 
range." In the case of major lights of 
high intensity the range is limited only 
by the curvature of the earth-hence 
range varies directly with the elevation 
of the light. Atmospheric conditions 

such as fog, rain, snow or haze greatly 
reduce the range of all lights.2 Landfall 
lights are installed in towers up to 200 
feet in height (often, though not in­
variably, the distance between high 
water and the focal plane of the light) 
with ranges of from 20 to as high as 25 
nautical miles. Major coastal lights 
rarely exceed 1 50 feet. 

The height of a lighthouse tower is 
determined by its location. In general, 
tall towers are called for on low-lying 
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shores or offshore rocks in order to 
gain the maximum range. On the other 
hand, lighthouses built on lofty pro­
montories often call for squat towers, 
for if at a high elevation the light might 
too frequently be obscured by fog. 

In choosing a lighthouse site an 
area subject to rapid coastal erosion 
should be avoided. Many a sturdily 
built lighthouse has been undermined 
by this process, necessitating removal 
to a safer location. Sable Island, with 
the unenviable title "the graveyard of 
the Atlantic," is a notorious example 
of the effect of coastal erosion, and 
another is Long Point on Lake Erie. 
The opposite phenomenon is coastal 
accretion, brought about by offshore 
currents or river estuaries dumping 
deposits in such amounts that the 
shoreline advances, thereby reducing 
a lighthouse's effectiveness. 

Another basic factor fundamental 
to the very purpose of a lighthouse was 
under debate in the early 1 9th century: 
Should a light serve to warn the mar­
iner to keep well clear or encourage 
him to approach the location ? A case 
in point again is Sable Island, on 
which many a ship had foundered. As 
early as 1 801, two lighthouses were 
recommended for this location, one at 
either end of the treacherous crescent-
shaped isle, to be located as near the 
hazardous sandbars as possible.3 

Nothing was done, however, other 

than the establishment of a rescue 
station. More than 30 years later, 
Francis (later Sir Francis) Beaufort, a 
celebrated naval hydrographer, con­
demned the project in his "Report on 
the several documents relating to the 
Lighthouses of the British Colonies in 
North America." 
Nothing however could be more mis­
chievous than placing there a light, 
though more than once recommended, 
it could scarcely be seen further than 
the shoals extend and could therefore 
always act as an enticement into 
danger.4 

Another 38 years were to pass be­
fore the Department of Marine took 
the long-deferred project in hand and 
put the first pair of lighthouses in 
service in 1 873. By that time, lights' 
of such sufficient power were avail­
able that Francis Beaufort's objections 
were no longer tenable. Today lights 
serve both functions, depending on 
the location and hazards involved. 

British Structural Design 
The 1 8th century is noteworthy for the 
remarkable progress made in light­
house construction and the begin­
nings of greatly improved lighting 
apparatus. Nowhere was this more 
apparentthan in the British Isles, 
France and Sweden. 

English architects pioneered the 
challenging design and construction 
of the first wave-swept towers, struc­
tures exposed, generally on rocks off­
shore, to the full onslaught of the sea. 
The first of these was the Eddystone 
light, 14 miles off Plymouth and open 
to the broad Atlantic. Henry Win-
stanley built the first Eddystone light­
house, an elaborate tower in the 

Baroque tradition featuring galleries 
and projections. Completed in 1 697, 
it was swept away by an unprece­
dented^ fierce storm on 26 November 
1 703. John Rudyerd, a silk mercer of 
London, assisted by two expert ship­
wrights completed the second light­
house on the Eddystone Rocks in 
1709. Although sturdily built of bolted 
and clamped oak timbers, this second 
structure fell victim to fire in 1 775. The 
third lighthouse, built by John Smea-
ton between 1 756 and 1 759, subse­
quently was condemned due to sub­
sidence of its foundation. The fourth 
and present Eddystone lighthouse, 
1 33 feet in height, was completed by 
J. N. Douglass in 1882. 

The most difficult project of all fell 
to a Scottish engineer, R. Stevenson, 
grandfather of the talented novelist 
and poet Robert Louis Stevenson. The 
construction site chosen for the Bell 
Rock lighthouse consisted of rocks 1 2 
miles off the east coast of Scotland. 
The site was a peculiarlyhazardousone 
because the foundation work was be­
low high water. This well-known off­
shore light was completed in 1 811. 
Yet another notable achievement was 
the building of the Skerryvore light­
house off the Isle of Tiree, on the 
mountainous and irregular west coast 
of Scotland. The Skerryvore light, 1 58 
feet in height, was completed in 1 844. 
These exposed towers required a high 
measure of skilled design on the part 
of the engineer or architect, imple­
mented by rugged masonry.5 

As steam replaced sail on the high 
seas during the rapidly industrializing 
1 9th century, many waveswept light-
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2 Drawings of typical lighthouse structures : a. ma­
sonry tower ; b. cylindrical tower on square house 
on round base; c, round caisson structure; d, skel­
eton iron tower. (U.S. Coast Guard publication.) 

houses were built at exposed sites in 
various parts of the world. Horsburgh, 
Singapore in 1 851 ; Minot Ledge, 
Massachusetts in 1 860; Alguada Reef, 
Andaman Sea in 1 865, and Great 
Basses, Ceylon in 1 873 are but a few.6 

Canadian Tower Construction 
Although the two earliest Canadian 
lighthouses, Louisbourg and Sambro 
Island, were very solidly built masonry 
structures, this was not to be the in­
variable pattern for the future. The 
British North American colonies were 
bound by the limitations of a more 
stringent purse than either the United 
States or Great Britain. In the case, for 
instance, of the two St. Paul Island 
lighthouses built in 1 831 and 1 839, 
the Elder Brethren of Trinity House in 
London strongly recommended stone 
construct ion and dioptric apparatus; the 
Nova Scotia lighthouse commissioners 
on the other hand, opted for wooden 
towers fitted with catoptric apparatus. 
This decision was not solely based on 
economy: the governor made known 
in a despatch to the colonial secretary 
on 23 March 1 838 that to proceed 
otherwise would have resulted in con­
siderable delay.7 

Wood, although less durable than 
masonry, was frequently preferred in 
Canada due to its abundance.The New 
Brunswick lighthouse commissioners, 
for example, showed a preference for 
wood or frame construction for this 
reason. Normally one would not ex­
pect a frame tower to be as durable as 
a masonry structure, although a num­
ber of timber and frame lighthouses 
have in fact stood the test of time. One 
of these is the Gannet Rock lighthouse. 
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a rock station 7 miles off the southern 
tip of Grand Manan Island. This light­
house, built in 1 831 and, apart from 
the lantern, still in its original state to­
day, was the object of critical remarks 
on the part of the master of H M sloop 
Persian in 1 851. A New Brunswick 
lighthouse commissioner's defence of 
the structure has been borne out surely 
by the test of time. 
The building is of wood, as are all the 
Light Houses of the Province, but this 
one is of the very best construction, a 
frame of heavy timber, boarded and 
shingled in a good state of preserva­
tion and repair. The lower flat or first 
storey is studded off from the frame 
lath 'dandplastered? 

Many circular cast-iron lighthouse 
towers were built along the shores of 
Newfoundland and were the subject 
of much dispute. The imperial authori­
ties (Board of Trade and the Admiral­
ty) who built the majority of the more 
important lighthouses in Newfound­
land favoured this type of construc­
tion.9 A typical structure of this type is 
shown in Figure 31. Local authorities 
frequently took issue with this im­
perial predilection for iron towers. 
Robert Oke, a celebrated Newfound­
land lighthouse authority, in his report 
for 1 856 inveighed against the un-
suitability of iron towers in so damp a 
climate. A case in point was Cape 
Race tower; condensation and hoar­
frost on the interior walls had made 
the living quarters uninhabitable. A 
marginal notation within the report 

indicates that the Board of Trade had 
been warned of this possibility before­
hand.10 A visiting Canadian engineer, 
G. F. Baillarge, supported this con­
tention on a visit to Newfoundland 
nearly 10 years later.11 Sir Alexander 
Bannerman, the lieutenant governor, 
made the same point in a despatch of 
22 December 1857, contending that 
brick was the most suitable material 
for use in Newfoundland.12 

Iron towers found favour because 
of the very little maintenance required 
compared with brick and masonry. In 
1 878, the Newfoundland inspector of 
lighthouses and public buildings 
strongly recommended an iron tower 
for the projected Cabot Island light­
house. Brick and stone required an­
nual maintenance, even in the case of 
the best materials, whereas iron re­
quired but a little paint to counteract 
corrosion.13 The subject remained a 
debatable one in Newfoundland. 

John Page, Canadian chief engin­
eer, in his report for 1 859, favoured 
stone work to brick for exterior sur­
faces. Brick did not lend itself so well 
to circular construction. Wood, brick 
and stone had all been used in light­
house construction throughout British 
North America, wood being the most 
prevalent, particularly on inland 
waters. The wooden St. Paul Island 
lighthouses had withstood the ravages 
of wind and weather in that stormy 
location for the previous 20 years. 
Page completed his observations with 
the conclusion that the objection to 
iron towers was the danger of insta­
bility, and that mode of construction 
should only be resorted to at sites 
where stone and brick were not avail­
able and costly to transport from a 
distance. The soundest tower design 

was to be found in France, in which an 
insulating air space was left between 
the inner and outer walls to counteract 
the deleterious effect of dampness. 
Only stone of uniform grain should be 
used ; generally speaking in Canada 
granite and limestone were most satis­
factory.14 Reinforced concrete and 
steel, available in the early years of the 
20th century, were to add a new 
dimension to lighthouse design. 

The Canadian engineer previously 
cited, G. F. Baillarge, found that Amer­
ican pressed brick lined inside and 
out with Portland cement was a fre­
quently used alternative to the cast-
iron tower in Newfoundland. This 
combination proved moisture-resis­
tant to a high degree, a prime requisite 
in a climate as damp as that of New­
foundland. Based on a stone founda­
tion, this type of construction frequent­
ly was combined with three or four 
courses of freestone at the topmost 
levels, ostensibly the better to wi th­
stand the effects of weathering in 
windswept locations. The freestone 
was brought in from Wallace, Nova 
Scotia, priced at 30 to 60 cents per 
cubic foot. The Boston region supplied 
the American pressed brick at $7 per 
thousand.15 

The Department of Public Works 
records offer considerable construc­
tion detail on the Cape Jourimain 
lighthouse (CapeTormentine) com­
pleted in 1 870. This is worth citing, 
not because there was anything un­
usual about this tower but rather be­
cause it was representative of the 
period. It was a timber and frame 
eight-sided tower 51 feet in height, the 
sloping sides tapered from a 20-foot 
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3 Cape Bonavista light w i th parabolic reflectors fitted 
w i th Argand burners. (Canada. Department of 
Transport.) 

length at base to 9 feet at the top. 
There were four storeys including the 
lantern room. The joists at ground level 
and the first storey were 1 3 inches 
deep and 4 inches thick. The sides, 
floor and hatchway of the lantern were 
sheathed in galvanized iron as a fire 
preventive. From ground level to the 
lantern platform the tower was cov­
ered with high-quality shingling, and 
above this level with galvanized iron. 

The cost of construction, including 
a dwelling, was $2,974. The light was 
ready for service by 5 January 1 870.16 

A perusal of the Admiralty light 
lists compiled in 1 864 covering the 
coasts and inland waters of British 
North America indicates that light­
house towers generally followed a cir­

cular, square or octagonal design.17 

The tabular statement of lighthouses 
for the (pre-Confederation) Province 
of Canada on the eve of the federal 
union lists square frame and stone 
towers as recurrent types in what were 
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shortly to become the provinces of 
Quebec and Ontario. Brick was not 
in common use in this region. Hexag­
onal and octagonal towers were not 
uncommon with one light at Coteau-
du-Lac described as "on top of a 
house."18 

The new century, which has so 
featured accelerating technological 
change, gave early confirmation of this 
trend both in lighthouse construction 
and apparatus. Reinforced concrete 
and steel skeleton towers made their 
appearance in the early years of the 
20th century. The tower installed at 
the north end of Belle Isle in 1 906, 
which went into service the following 
spring, was a cast-iron structure built 
in sections by the Montreal firm of 
H. R. Ives. A coat of reinforced con­
crete was applied a few years later, 
the whole supported by buttresses 
resting on rock.19 

An early forerunner of the now 
familiar skeleton steel tower was or­
dered by the Department of Public 
Works for the north pier at Kincardine, 
Ontario, in the spring of 1 903.20 Point-
au-Baril lighthouse on Georgian Bay 
(Lake Huron) was of similar design, 
and was installed the same season. 
As with most towers of this type, these 
were square with sloping sides im­
parting a tapering shape to the whole. 
The Varennes light in Quebec was 
a third early installation. Both rein­
forced concrete and skeleton steel 
towers had won general acceptance 
and were to be found at a number of 
locations by 1 91 7.21 

Sable Island posed a challenging 
site for lighthouse construction. In an 
utterly exposed location far out in the 
Atlantic, the desolate and notorious 
island, by reason of its continually 
eroding and shifting sands, never al­
lowed for permanence of installation. 
The first pair of lighthouses, wooden 
structures at either end of the crescent-
shaped island, date from 1 873. A 
lighthouse of skeleton steel design 
was installed in 1 917. Built by the 
Dominion Bridge Company in Lachine, 
the tower was shipped in sections to 
Dartmouth at a total cost (fob) of 
$3,836. An individual foundation for 
each of the four legs of the tower was 
provided to a depth of seven to eight 
feet, in order to cope with the ceaseless 
undercutting of the sand by the wind. 
Re-assembled on the site, the work 
was completed and the light in opera­
tion by 1 8 December 1 917.22 Only 
nine years later, the corrosive action of 
the salt air had had its effect on parts 
of the tower. In 1 935 a concrete tower 
was recommended for Sable Island on 
the grounds of steel's rapid corrosion 
at such a location. Nonetheless, a de­
cision in May of the same year again 
favoured open-work steel construction, 
still in use today at the site. 

A cast-iron cylindrical tower was 
designed and built at the Prescott 
depot, complete with lantern and op­
tical apparatus, for assembly at Cape 
Norman in the Strait of Belle Isle in 
1 906. Cape Bauld, in the same region 
on the northern coast of Newfound­
land, was being provided for in similar 
manner the same year.23 These two 
installations featured the long familiar 
circular cast-iron construction but 
were of Canadian manufacture. 

Post-1 945 tower construction felt 
the rapid winds of change. In 1 952 an 
offshore lighthouse, the foundation 
for which was a cellular crib of rein­
forced concrete built in the Sault Ste. 
Marie drydock and towed to the site, 
replaced the lightship on Gros Cap 
Reef, Lake Superior. On the cribwork 
filled with concrete, whose prow-
shaped foundation was especially 
designed to withstand ice pressure, 
rested a lighthouse, fog alarm and 
radio. This offshore installation re­
sembles the forepeak and bridge of a 
lake freighter.24 

The White Island Shoal lighthouse, 
replacing a lightship in Lake Superior 
in 1 955, and the Prince Shoal light­
house on the lower St. Lawrence are 
of similar design. The foundation con­
sists of a steel pier in the form of a 
cone on which rests an inverted cone 
of similar dimensions, its top thus 
providing a circular flight deck for the 
reception of helicopters as well as a 
base for the light and radio installa­
tions.25 

Apparatus: Lights and Optics 
The Whale-oil Lamp 
The principal handicap of the oil-fed 
lamp has always been the smoking of 
the wick, depositing a film of soot on 
the lantern glazing and so decreasing 
rapidly the effectiveness of the light. 
This centuries-old problem was over­
come in 1782 by an invention by the 
Swiss, Ami Argand, of a virtually 
smokeless oil lamp utilizing a circular, 
sleeve-like wick through and around 
which was a free circulation of air, 
much improving combustion. The 
lamp, soon to be known by the name 
of its inventor, was enclosed within 
a glass chimney reminiscent of the 
coal-oil lamps used by our grand-
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