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Introduction

As a roofing material slate has historically been unparalleled in its com-
bined attributes of permanence and appearance. A natural building stone, this
metamorphic rock, characterized by an excellent parallel cleavage, possesses
the essential mincral constituents white mica and quartz that are highly
resistant to water absorption and weathering or abrasion. The varying presence
of accessory constituents, such as hematite and chlorite, has produced slate in
a varicty of desirable colours. Yet, as this study indicates, being a natural
building stone also limited the use of slate as a roofing material. Even with the
most cfficient quarrying methods serviceable slate has always represented as
little as 10 to 40 percent of material quarried. Slate is not only expensive to
produce, it is heavy. The weight of slate increases freight charges and renders
installation difficult in comparison to factory-made materials. For these rea-
sons, in this century slate ultimately failed to compete with manufactured
roofing products.

Slate roofing flourished in Canada in the last half of the 19th century
stimulated by architectural fashion, the railway and urban development that
made quarrying cost-cffective. Slate roofs continued to appear between 1900
and 1930. But in these decades the market for slate, increasingly assaulted by
cheaper products, was reduced to the wealthy client. This book first discusses
the rise and decline of the material indicating where it was most popular and
why. With a view to suggesting thec most suitable treatment in historic build-
ings, the range of decorative possibilitics in slate arc then described and
rclated, by example, to changing architectural styles. Finally, on a practical
level, I review how Canadians usually applied or installed roofing slate and
where they obtained supplies of the material.
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The specific purpose of this building material book is to assist preserva-
tionists, inside and outside the Canadian Parks Service, in the evaluation and
treatment of building components from an historic "Canadian" perspective.
This slate study and others in process, such as milled and finished lumber, will
establish context of material use — time, place, stylistic interpretation and
installation techniques. It is also hoped that they will suggest new approaches
for looking at Canadian architecture and increase our understanding of how
material choice and handling distinguish Canada’s built heritage. Indeed, it
may well be through the study of building materials and systems that historic
Canadian ingenuity and innovation in architecture will be revealed and
defined.

The research for this book drew on a wide range of documentation. The
analysis of historic consumption and demographic trends in the use of roofing
slate was largely based on annual reports of Canadian government departments
and their branches — Geological Survey, Mines, Trade and Commerce — and
supplemented by secondary sources and the architectural files of the Canadian
Inventory of Historic Building (CIHB). Decorative effects in slating were
defined from 19th-century encyclopedias and stylistic trends identified by
sampling architectural treatises, popular pattern books and photographic
archives. Information on slating methods was gathered from specifications,
handbooks and professional periodicals. Details on the origin and types of
roofing slate used in Canada were found in the Geological Survey Reports of
Canada and the United States.
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I. A late 19th-Century Urban Phenomenon

Slate roofing reached its greatest popularity in Canada during the 1880s.
Usable domestic slate for roofing was discovered in the 1840s but the practice
of slating here and elsewhere was never just a function of supply. In Wales,
where the material was always plentiful, slate did not achieve its status as a
national roof covering until mid-19th century when transportation improved,
population and cities grew, demand for building material increased and archi-
tectural styles suited to slate roofing were popularized through pattern books
and builders’ manuals.! In Canada, railway development, city growth and
architectural demand converged slightly later to produce the widespread use
of slate. Slate consumption statistics pinpoint 1889 as the high point for the
use of slate roofing in Canada. Extant slated buildings identified through the
Canadian Inventory of Historic Building (CIHB) reinforce and amplify the
statistical and historical record of slate roofing as a late 19th century, urban
and, given settlement patterns, eastern phenomenon.

Slate is a fine-grained rock formed from clays and shales by intense
metamorphism. The pressure and high temperatures of the metamorphic pro-
cess rearrange the mineral grains of shale into parallel positions with a
tendency to split with ease in one direction. Slaty cleavage, as this tendency
is termed, produces thin, smooth, even sheets of rock which can be used for
roofing. A proper roofing slate contains very little of the original clay but
consists mainly of mica, quartz and chlorite, minerals that are highly resistant
to absorption and weathering. Variations in mineral and chemical composition
determine slate colour which ranges from blue, black, and grey to green, purple
and red. Slate, in sum, is a natural quarried product whose historic use
depended on the development of markets able to support its cost of production.
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The religious architecture of New France provides the first examples of the
use of slate roofing in Canada. The initial churches, stripped down imitations
of the monumental classic architecture of 17th-century France, used foreign
building materials. The 1666 Jesuit church built on the Place du Marché at
Québec, and designed in the form of a latin cross with a bell tower at the
transept crossing, had a French-slated hipped roof.> A second example was
Notre-Dame-de-1’Immaculée-Conception established as the parish church of
Québec in 1664.* Seminaries and convents also used French slate. At Québec,
the Jesuit College was slate covered and the second Ursuline Convent was
partly roofed with slates. Accounts indicate that the nuns bought 38 000 slates
in 1674 and paid Maitre Robert Pepin "piqueur d’ardoise” for installing both
slates and shingles.5 In 1687, 36 000 slates, with 300 feet of lead and 60 000
nails were sent to Montreal from the port of La Rochelle in France to cover
the Sulpician seminary then being built.b

French slate also covered several of the public buildings of the civil
administration of New France. Inadequate slate supplies meant that several
materials were frequently used on the one roof. In 1716 the Intendant’s Palace
was roofed with both boards and slate.” The King’s Engincer Chaussegros de
Léry wrote the Conseil de Marine in 1721 urging double the amount of slate
be sent to the colony in order to cover the boarded King’s buildings at Québec.
"Roofs in slate last a long time," he noted, "and the repairs are not as big as
for a shingle roof that requires frequent replacements and repairs”[transla-
tion].8 The use of slate roofing for official buildings in Québec was observed
by traveller Peter Kalm who recorded in 1749, "The roofs of the Public
buildings are covered with common slate which is brought from France
because there is none in Canada."® French slate was also installed on the
barracks of the King’s Bastion built at Louisbourg in the 1720s.!°

Both legal and practical steps were taken by the authorities of New France
to extend the use of slate roofing to private buildings particularly in the towns.
After a fire which destroyed 138 buildings in Montreal in 1721, Intendant
Michel Bégin issued an ordinance that all houses there should henceforth be
built of stone and covered with a double covering of boards "until it is possible
to use tiles or slate." A comprehensive building code for all the towns in the
St. Lawrence Valley, issued in 1727, forbid shingles, specified roof framing
and again recommended slate or tile covering.11 Between 1728 and 1733,
efforts were made to open a roofing-slate quarry at Grand Etang on the south
bank of the St. Lawrence River between the seigneuries of Rimouski and Trois
Pistoles. Samples sent to France were judged of good quality. De Léry himself
covered his house with the local slate and Intendant Hocquart bought 101 600
slates on the King’s account for roofing the palace and powder magazines.
These trials soon revealed that the Grand Etang slate had poor cleavage and
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its rough surface was too porous to resist the elements. Since the poor local
slate cost more than the superior imported product, the quarry was aban-
doned.!? Despite the efforts of the 1720s, the practice of slate roofing grad-
ually stopped even for church and public buildings whose owners could afford
to buy foreign slate.

Whether because of the failure of the local industry or the expense and
inadequate supply of imported slate, during the 1730s and 1740s, tinplate or
fer blanc was imported for trial on the Intendant’s Palace.'® Documents record
that tinplate, another incombustible material, had already been used in the
colony as early as 1670 by the Ursulines and Sulpicians.14 When the palace
experience indicated that the tinplate soldering cracked when frozen, Chaus-
segros de Léry, the champion of slate, seized the occasion for its promotion:
"Of all the roofs, the best in the Country is that in slate which resists the
frost"[translation].15 The re-covering of the palace with tin, despite this
endorsement, hinted official disapproval or impatience with slate. One can
only speculate on the use of slate for roofing if the French Regime had
continued. After the British conquest the French architects and engineers who
were slate’s main promoters were either dead or had left the colony. Nearly a
century would pass before slate roofing would again receive official recogni-
tion and acceptance for ecclesiastical and public building.

By the time English architects began to establish themselves in Quebec in
the 1790s, tinplate had become the most popular fire-proof roofing material
for churches. Both Lady Simcoe and Isaac Weld travelling in Quebec in the
1790s observed that tin roofing on churches was already "the custom of the
coumry."16 The "fer-blantiers" of New France had developed a method to
prevent rusting by laying the squares diagonally and folding corners over the
nails,17 a practice continued by British builders in the construction of the
Anglican cathedral at Québec between 1799 and 1804. English use of tin for
roofing in Québec may have been reinforced by the fact that the chief supplier
of tinplate in North America during this period was Great Britain.!®

In the first half of the 19th century tin roofing also spread to commercial
and public building to the exclusion of slate. An agent of the Phoenix Fire
Insurance Company wrote from Montreal in 1809 "in the covering of houses
in this country they never employ Tiles or Slates, which are not thought to
stand the Climate, as well as Tin or Sheet Iron."19 In its recommendations on
the form and nature of building best adapted for barracks and storehouses, the
1825 Smith Commission on the defence of British North America reasserted
the prevailing belief in the superiority of tin or iron over slate roofing:

The roofs of the principal buildings in this country are covered with
plank, upon which sheets of Tin or Iron are nailed. We think this an
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excellent sort of roof, much less liable to be out of order and to require
repair, than slate or tiles. We are of opinion that the roofs of all
Barracks, Storehouses or Government Buildings in the Canadas ought
to be covered in this way.20

Contrary to British military practice in Quebec, the Atlantic colonies of
British North America during this period saw general use of slate for stone
public and commercial buildings. In her study of roofing materials used by the
Royal Engincers in Canada, Elizabeth Vincent has found that while spurning
slate in the upper colonics the Engineers preferred the material on the east
coast. Duchess slates (slates 12 inches by 24 inches) were adopted for covering
the magazines of the Halifax citadel and its dwelling casements and the
original slates of the south magazine covered in the 1840s are still intact.?!
Many Maritime public buildings were roofed with slate: Province House,
Halifax, 1811-18; Admiralty House, Halifax, 1819; Province House, Charlot-
tetown, 1843-47; and Government House, St. John’s, 1827.2% The major
seaports of Saint John, Halifax, and St. John’s were predominantly wood built,
shingle-roofed towns. However, through the century numerous fires cven-
tually made brick or stone buildings roofed with slate the norm for waterside
warchouses and stores.?

At mid-century slate was still a forgotten roof covering in central Canada.
In the mercantile part of the city of Montreal which included "the most elegant
and substantial of the public Buildings" nine-tenths of the buildings had roofs
of tin or sheet iron. Insurance reports pointed out that "Tiles or Slates being
nowhere used in the Colony."24 The prevailing disregard of slate was reit-
erated in a Quebec Gazette article on various kinds of roofing used in Lower
Canada. The feature on 10 June 1846 reported, "Slates are at present but little
appreciated in this country although they have stood the test of climate."®> The
negative attitude toward slate roofing in pre-Confederation Ontario and Que-
bec is most practically and quantitatively illustrated by G.F. Baillairgé’s 1867
report describing the public buildings of Upper and Lower Canada. The
document which summarizes most major construction since 1830 lists about
115 buildings including houses of parliament, observatories, custom houses,
post offices, court houses, jails and drill sheds. Four buildings have slate roofs,
the most significant being the houses of parliament just completed in the
capital of the new Dominion of Canada.?®

The choice of slate for roofing the Ottawa Parliament Buildings, a construc-
tion project of unprecedented magnitude in British North America, was the
result of several circumstances that dramatically changed builders’ attitudes
toward the use of this material in the 1850s and 1860s. The population of Upper
and Lower Canada almost tripled from 637 000 in 1825 to 1 842 000 in 1851.%7
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The rapid settlement stimulated financial and commercial development of
Toronto and Montreal, and created an increased demand for building materials
of all kinds. Railway improvements contributed to the urban growth and made
possible commercial slate quarrying in the United States and Canada by
linking cities with quarries away from ship routes.2® Henceforth a supply of
roofing slate was readily available and reasonably priced. Finally a shift from
conservative Neoclassical public building that de-accentuated rooflines to the
Gothic Revival and Second Empire styles featuring steeply pitched, coloured,
patterned roofs encouraged the use of slate as it could be readily fitted to
complex roof forms and lent itself to fanciful designs.29

Beginning in the 1850s Canadians had access to closer and cheaper sources
of roofing slate than those historically provided by European and British
quarries. Slate quarrying had taken place in the northeastern United States
since 1734 but only started to be exploited on a large scale in the 1850s.%°
Railway and urban development in Canada encouraged the export of United
States roofing slate north, a pattern of trade that was further supported by the
Reciprocity Treaty of 1854 which exempted American slate from duty. Tables
of the Trade and Navigation of the Province of Canada for the period of the
treaty from 1854 to 1866 (Table 1) show that, except for three years when a
small portion was admitted from Great Britain, all the slate imported into
Canada came from the United States.’! The value of the American slate
imported under the Reciprocity Treaty reached a high point of $12 763 in
1859, its subsequent decline reflecting the disruptive effect of the Civil War
on American production and the development of domestic sources in the
1860s.

The Geological Survey of Canada identified localities in the Eastern Town-
ships of Quebec (Fig. 1) suitable for quarrying roofing slate as early as 1847.32
Specimens of roofing slate from Kingsey, Frampton, Melbourne, Shipton and
Tring were shown at world industrial exhibitions in London (1851) and Paris
(1855).33 Quarries operated briefly at Shipton and Kingsey in the 1850s but
the first viable enterprise was the Walton Slate Quarry (Fig. 2) established in
the township of Melbourne in 1861.

A variety of sizes was produced to sell at an average price of $3.80 a square
(the amount needed to cover 100 square feet of roof surface with a three-inch
lap). This price provided roofing slate in Canada at or under London prices?’4
and prompted the use of Melbourne slates in the covering of the Parliament
Buildings then under construction.>> In 1868, a second slate quarry was
established two miles away by Montreal entrepreneur Charles Drummond. The
New Rockland Slate Quarry soon surpassed the Walton company producing
in 1875, 7000 to 8000 squares of roofing slate in contrast to 3000 squares by
its competitor.36 Roofing slate quarries were opened intermittently in British
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Columbia, Nova Scotia and Newfoundland. The Newfoundland roofing slate
industry, successful for a brief period from 1902 to 1905, sent most of its
product to England.37 The two Eastern Townships quarries, which began
production in the 1860s, were always the principal source of roofing slate
production in Canada and supplied most of the needs of the Canadian market
until 1900.

The simultaneous beginning of a domestic roofing slate industry and the
adoption of Gothic Revival and Second Empire styles for public building in
the new Dominion were pivotal in increasing the popularity of slate roofing
in Canada. The 1867 Parliament Buildings set the tone, embodying design
elements of both styles and emphasizing the picturesque effect of the roof by
the use of polychromatic (variously coloured), slate-covered mansard roofs
and towers (Fig. 3). After Confederation the federal Department of Public
Works chose the Second Empire Style to spread the federal image in an
ambitious building program for post offices and custom houses throughout the
country. The identifying feature of this style was the mansard or broken roof
with slate arranged in decorative patterns on the slopes.38 In contrast to the
four slate-roofed buildings listed in the 1867 Public Works report, Chicf
Architect Thomas Fuller’s report on public buildings for 1867-82 records 26
with slate roofs.>’ "Slates, 20 in. by 10 in., of approved tint or quality, from
Richmond," was a standard phrase in specifications for federal post offices
and custom houses (Table 2) until the late 1880s.

Enthusiasm for Second Empire, fanned by federal allegiance to the style,
was also manifest in public architecture at the provincial and municipal levels,
in commercial and religious buildings and in the homes of wealthy fashion-
conscious urban residents. Important design features such as pavilions and rich
sculptural decoration were often lost in the diffusion of the style but the
visually alive mansard roof remained a characteristic trait. During the 1870s
"mansardization” in fact became a craze, frequently being superimposed on
buildings whose main stylistic roots lay clsewhere.* In central Canada and
particularly in Ontario (see next chapter), mansard roofs were covered with
variously cut and coloured slates.

Slate roofs were also a basic element in the Canadian treatment of the High
Victorian Gothic style which emerged in the second half of the 19th-century.
Abandoning the rational structuralism which dominated earlier phases of the
Gothic style, architects embraced greater freedom of form with exuberant
visual effects. In the execution of the irregular silhouettes, vertical thrust and
colour accents that distinguished this free interpretation of the Gothic Revi-
val,41 roof form and covering played an essential role. University College,
Toronto (1856-59) "one of the first great High Victorian Gothic Buildings in
Canada,"42 was capped by a banded polychromatic slate roof (Fig. 4). A
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similar slate pattern was repeated with even greater visual effect on the Ottawa
River elevation of the Parliament Buildings (Fig. 5). The fashion was quickly
assimilated by religious and domestic architecture creating a wider market for
slate. The consumption of slate in Canada peaked in 1889 (Tables 3 and 4) just
before the influence of the High Victorian Gothic began to fade in the 1890s.

The principal periods for the popularity of slate roofing in Canada can be
identified precisely by a review of the annual values of locally produced and
imported roofing slate that appear in the reports of the Division of Mineral
Statistics and Mining of the Geological Survey of Canada and the Tables of
the Trade and Navigation of the Dominion of Canada. Canadian slate statistics,
which begin only in 1886, are slightly skewed by the inclusion of school
blackboard slates in production figures from 1886 to 1896. By ascertaining
the value of school slates from other sources, however, it has been possible to
isolate the value of roofing slate production. Table e showing annual con-
sumption on a monetary scale for the 50-year period from 1886 to 1936,
indicates slate roofing enjoyed greatest popularity from 1886 to 1894, 1906 to
1914, 1921 to 1923 and 1928 to 1930. Quantities of imported and Canadian
roofing slate (Table 4)"'4 that would provide a more accurate index of use are
not recorded in comparable units before 1900. Though Canadian production
is initially recorded in tons, an 1889 Geological Survey report stated that the
New Rockland Slate Quarry, the only quarry in operation that year, produced
26 400 squares of roofing slate.®> Added to the import of 8417 squares of
American slate, Canadian consumption in 1889 thus attained 34 817 squares.
Between 1906 and 1914 when values again rose Canadians annually used
between 20 000 and 22 000 squares of slate. About a third of this quantity was
used from 1928 to 1930, although the total value or price of slate exceeded
pre-war figures. Both yearly values and quantities of roofing slate thus reveal
that the popularity of slate roofing in Canada reached its zenith in the period
from 1886 to 1894. So great was the demand for slate in 1889, roofers
complained to the Canadian Architect and Builder that the duty must come
off foreign slate since the New Rockland Company could not provide the
necessary supplies.46

Five years after the market for roofing slate appeared insatiable, thirst for
the material abated not to revive until after 1900. Technical advances, econ-
omic conditions and architectural taste all seemed to be at play in the decline,
illustrating the difficulty of isolating factors influencing the use of construc-
tion materials. A great reduction in the price of copper about this time*’ may
have induced the federal government to reconsider the advantages metals
offered in light weight, incombustibility and easy installation. After 1888,
Public Works specifications began to call for galvanized iron and copper
roofing rather than slate.*8 Copper roofing replaced slate on the front of the
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Centre Block in 1890 and also covered the Langevin Block constructed
between 1888 and 1890.%° Reaction to the picturesque forms of High Victorian
Gothic and Queen Anne Revival architecture also set in during the 1890s. The
eclecticism of the era continued in the parade of Beaux-Arts, Chateau and
Romanesque designs that began to appear in Canadian cities, but the former
polychrome effects in roofing were now passé. Many architects and builders
working in these styles found metal and other roofing materials acceptable
where hitherto only slate had been able to provide desired patterns and natural
variety of colour. Besides the rivalry of other materials and changing taste,
world recession contributed to the decline in the use of roofing slate in the
1890s. From a high of 200 men in 1893, the workforce of the New Rockland
Quarry was reduced to 90 in 1897.%° Canadian production temporarily stopped
in May 1900. Although it resumed a year later, the quarry never again supplied
more than a third of the Canadian consumption of roofing slate.! (See
Table 4).

Slate roofing enjoyed a second wave of popularity in Canada from 1906 to
1914, the result of one of the most vigorous periods of industrial growth in our
history. As manufacturing concentrated in cities, the urban population of
Canada increased from 29.8 percent in 1881 to 41.8 percent in 1911.% The
settling of the west and boom in railway construction further stimulated
eastern secondary industry and urban growth. New municipalities sprang up
on city peripheries, many of them later being annexed to the larger centres.
Building in the multiplying middle- and working-class neighborhoods ex-
hibited a type of economic construction and a high degree of industrialization.
Flat roofs which cut expenses in time and money became common but many
architects still resorted to an 80 degree slate slope of four to six courses above
the cornice to improve the design. In some planned industrial towns such as
the present Montreal area of Maisonneuve, row houses were required to have
stone facades and slate roofing continued to be employed.5 3 Thus slate in this
period was not just evident on institutional architecture and wealthier houses,
but also in the common domestic buildings the row houses and duplexes that
lined the expanding working-class sections of Canada’s urban centres.

The pre-war boom in building construction which stimulated the use of
slate roofing was ultimately its undoing. Architects, now concerned about the
speed of construction and the cost per square foot of space, began to demand
roofing materials that were cheap, easily handled and installed. In 1887 the
Scientific American hailed the introduction of sand-coated fibrous pulp or felt
roofing as "superior to that of slate because of its lighlncss."54 Since then a
whole range of materials from cement, asbestos and even crushed slate was
developed as surfacing for asphalted felt and marketed as prepared or "ready”
roofing. Slate trade literature reacted to the new competition. In its 1907
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brochure entitled "Slate and Its Uses" the Genuine Bangor Slate Company of
Easton, Pennsylvania, pressed the advantages of slate roofing in comparison
to standard competitors such as tin, steel and corrugated iron. But it launched
its lengthiest and most vigorous defence against composition roofing, manu-
factured coverings made of tar, asphalt, gravel or asbestos coatings on felt,
wool and other malerials.55 The Contract Record, sequel to the Canadian
Architect and Builder, declared in August 1911 that "prepared or ready
roofings have come to stay."56 By the 1920s asbestos and other composition
shingles were being marketed in a varicty of shapes, sizes and a wide range of
colours.

To understand why slate failed to compete with the newer manufactured
roofing materials, many of which were inferior to average slate in attractive-
ness and permanence, one must look at the nature of the respective products.
Factory-made materials were subject to the economics of mass production and
to a high degree of mechanization that lowered costs. As a natural product,
roofing slate was deposited in specific areas or beds of a rock structure, the
serviceable stone representing as little as 10 to 40 percent of the amount
quarried. Mechanization of slate quarrying by the introduction of the track
channeler (1897) and the wire saw (1926)58 reduced some industry waste, but
was unable to overcome the cost edge of the synthetic materials. Added to the
inherent expense of producing roofing slate was the weight factor. Since slate
was a heavier material than most of its competitors it had to bear the cost
burden of higher freight charges and the inconvenience of handling. Finally
the proper setting of slate on a roof demanded more skill than that required by
certain other roofing materials, a degree of care that was not appreciated by
speculative builders.>’

In the 1920s and 30s, slate roofing appealed to a restricted section of the
building industry conscious of capitalizing on the design potential of slate and
its reputation for permanence. During this period architects developed great
enthusiasm for coloured, thick heavy slates known as architectural grades to
achieve various effects ranging from the simple wood shingle look to the
antique graduated roof. Slates two-inches thick and weighing from 75 to 200
pounds each were popular for roofing large residences. Special demand was
created for the red slates of New York and the variegated green and purple
slates of Vermont. The price per square of the architectural grades, as much
as $50 per square for 1 1/2-inch-thick red New York, suggested that slate had
become the roofing material of the wealthier client who could afford an
architect designed home.® In 1930 the value of roofing slate used in Canada
reached $118 765, nearly $17 000 more than its pre-war value, yet the quantity
was little more than a third that consumed in 1914. (See Table 4 here and Table
5 in Chapter 4).






