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UNDER
THE DUFFERIN TERRACE

Pierre Beaudet

The eyes of strollers who walk on the Dufferin Terrace in Québec City turn naturally to the majestic
views offered by the St. Lawrence River and its neighbouring shores. But who would suspect the
presence, under the boardwalk, of exceptional archaeological ruins that bear witness to various as-
pects of the rich history of the capital of New France, and of the British colonies in North America?
The veil covering these archives in the ground was partly lifted during the excavation campaigns car-
ried out by the Canadian Parks Service between 1980 and 1987.

Before being respectively sealed over again or placed in storage awaiting future site develop-
ment, architectural remains and artifacts were the subject of specific studies, whose results are de-
scribed in the following pages. However, before approaching the heart of the matter, let us review
why and how the archaeologists of the Canadian Parks Service came to probe into the soil accumulat-
ed over the centuries under the Dufferin Terrace.

A New Face for an Old Beauty

The steps of thousands of visitors and the cycle of the seasons affect wood, as surely as the combina-
tion of air and rain gives patina to roofs made of copper. The Dufferin Terrace has to be occasionally
refurbished — its planks replaced and foundations strengthened — in order to receive again the
strollers who, in increasing numbers, come to discover one of the major jewels of an exceptional ur-
ban landscape now recognized as a World Heritage Site by UNESCO.

In the past, this work was carried out, by hand with pick and shovel, without much damage being
done to remains of the previous occupations of the site. With modern excavation techniques, these ar-
chaeological deposits can be easily destroyed. This is why investigations were undertaken in 1980 at
the time of major stabilization work.

Depending upon the presence of archaeological deposits and their relative importance, several
sectors under the Terrace and its periphery were the subject of more or less extensive and careful re-
search. Thus, were found ruins of several buildings and structures of various kinds and functions,
which identified the traces of the successive occupations of the famous promontory.

Champlain ordered the construction of the first fort on the site in 1620. Over the years, the fort
was rebuilt, the wooden fortifications replaced by masonry works, and the dwelling place demolished
to make room for the Chiteau Saint-Louis. The latter was enlarged many times, and gradually sur-
rounded by outbuildings and other service facilities until it was destroyed by fire in 1834. The first
Terrace, which was known as the Durham Terrace, was built in 1838 above the ruins of the Chéteau.
Its extension to the south, in 1854, led to the demolition of the outbuildings that had, until then, sur-
vived. Finally, the platform was extended to its present length in 1878, when it was named the Duf-
ferin Terrace. Thanks to frequent refurbishings, it continues to offer an exceptional panorama to
strollers, while protecting the archaeological archives resting under the boardwalk.
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From One Campaign to Another

The first archaeological campaign (1980) was undertaken in the southern section of the Terrace. One
of its objectives was to locate the remnants of a stable built at the beginning of the 19th century. The
discovery of a chimney footing and a significant quantity of domestic objects and food remains, bear
witness to the residential character of at least part of the building. A guard house, with massive stone
walls that, today, measure over 4.5 metres in height, was also investigated by the archaeologists. Fi-
nally, the remains of fortification walls, and elements of several old drainage systems built in stone,
brick, or wood were found in the vicinity of the Terrace supporting wall.

Archaeological remains uncovered in the southeast courtyard of the Chateau Saint-Louis.
(Canadian Parks Service. photo: Michel Elic: 33G86R37X-9)
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The investigations carried out in 1981 made it possible to discover a domestic settlement and var-
ious defensive works. Now covered with grass, the sector located between Carricres Street and the
Terrace revealed the architectural remains of two houses, one of French and the other of English con-
struction, and remnants of a well, latrines, and sheds. The artifacts found in this well-defined context
provided precious information on the identity and daily lives of their inhabitants.

In 1982, the archacologists focused upon the sector of the Governor’s Lower Garden and some
elements of the defensive works. Vestiges of the town enceinte and of batteries dating from the 18th
and 19th centuries were partly revealed. Another objective of that excavation campaign was to identi-
fy landscape elements — garden areas, paths, flora — which had, over the years, come and gone with
the change of seasons and fancy. Testing in the area situated next to the enceinte of Fort Saint-Louis
made it possible to determine that this was an area of very great interest, and that it should be the fo-
cus of excavations for the 1985-1987 period.

The following studies do not concern the research described above, whose results have been pub-
lished elsewhere (see Bibliography). Rather, they are indicative of the most recent research carried
out between 1985 and 1987 in the southeast courtyard of the Chéteau Saint-Louis, and in a neigh-
bouring area of the Lower Garden.

CITY OF QUEBEC
THE FORTIFICATIONS AND THE DUFFERIN TERRACE
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0Old Québec, outline of the fortifications and location of the Dufferin Terrace. (Canadian Parks Service, drawing: Frangois Pellerin: 88-38G-D15)
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The Southedcst Courtyard of the Chateau
Saint-Louis and the Neighbouring Sector
of the Lower Garden

The area of the Terrace that was excavated in 1985 and
1986 provided a wealth of data, artifacts and structural
remains that bear witness to the physical evolution of the
site and the daily life carried out under the shadow of the
Chéteau Saint-Louis. We were aware of the importance
of this area from the results of previous archaeological
and geotechnical surveys as well as through a study in-
dicative of a dense and varied occupation.

The superposition of historical plans showing the suc-
cessive developments of the site and solid indicators con-
cerning the stratigraphy of the soil were used to formulate
an excavation strategy that was suitable to the kind, con-
figuration, and size of the deposits involved. Other factors
of a technical and logistic order were also taken into ac-
count, in order to coordinate our research with the facelift
that the venerable Terrace was to undergo.

Taking into account the extent of stabilization work,
the extraordinary wealth of the site, and the interest of
the Canadian Parks Service in its future development,
systematic and exhaustive excavations were called for
in those sectors with the greatest potential. Elsewhere,
monitoring and the recording of meaningful data would
suffice to meet our needs. The vast excavation area ex-
tended over almost 750 metres square and was between
1.40 and 4.50 metres deep. Archaeologists were not dis-
appointed, as almost each metre square of excavated
ground delivered a significant clue or piece of the
puzzle.

The investigations, which involved the collabora-
tion of over 30 labourers, field assistants, draftsmen and
artifact specialists, took place over a period of almost
nine months distributed equally between 1985 and
1986. Monique Elie and Roxane Renaud, two Canadian
Parks Service archaeologists, were responsible for di-
recting these operations and the subsequent analyses.

The objective of our investigations was to better un-
derstand the occupation of the site through time and to
study the various human activities that left significant
remains in the ground. All the defensive works, service
buildings, water supply systems, and the former status
of the Terrace were described in a detailed resource in-
ventory that takes into account each of the structural en-
tities identified. The most promising avenues of
research were selected in order to carry out more in-
depth thematic studies.

1985-86

1982

1980

20m

The excavation sectors under the Dufferin Terrace.
(Canadian Parks Service. drawing: Frangois Pellerin; 88-38G-D9)
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The depth of history: schematic cross-section showing various occupation levels in the sector of the southeast courtyard of the Chateau

Saint-Louis.
(Canadian Parks Service, drawing: Frangois Pellerin: 88-38G-D14)

Of War and Peace,
Of Hot-Houses and Icehouses,
Of Masters and Servants...

In the first chapter of this book, Roxane Renaud takes us down to the very bottom of the stratigraphic
accumulation of the site; that is, to the early beginnings of its occupation. She describes the defensive
works and objects of war which testify to the original purpose of this strategic location.

The icehouse of the Chateau Saint-Louis was the first service building constructed on the site.
Monique Elie will introduce us to its exceptional architecture and various functions through exam-
ples that reveal the purpose and methods of ice conservation.

The archaeological research also produced abundant data on the horticultural practices that were
carried out both under glass and out of doors in a large Québec urban garden, from the end of the
18th century until the middle of the 19th century. A chapter prepared by Roxane Renaud will de-
scribe these discoveries and place them in their cultural, geographic, and technological context.
Genevieve Duguay will describe the collection of horticultural tools — plant pots and trays, glass
bells, and flower boxes — found during the excavations.
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. FUNCTIONAL ENTITIES PRESENT ON THE SITE

!‘ DEFENCE

THE OUTBUILDINGS

— First battery of the Chateau — Icehouse

1691-1740
. — 1781-1815 hot-house
— Southeast bastion of Fort Saint-Louis

— Powder magazine or guardhouse — 1815-1854 greenhouse

— Second battery of the Chateau
1742-circa 1780

— Latrines
— Half-moon battery — Stable and carriage house
— Wood shed

— South end of the laundry

THE TERRACES ‘
— Unidentified building
— Durham Terrace, 1838 and 1854
— 1815 greenhouse lean-t
— Dufferin Terrace, 1878 and subsequent refurbishings Sipeiiivlsedeat-io

— Ash house

VARIOUS DRAINS

— Masonry drain, circa 1815
— Spillway and drain, 1815-1854
— Drain, circa 1880

B S | S ]

Table 1

Monique Elie, in “Masters or Servants?” describes the difficulties involved in interpreting ar-
chaeological objects recovered from sites frequented by people of very different backgrounds. This
study illustrates the exceptional interest of the artifacts found under the Terrace.

Darlene Balkwill and Catherine Fortin will introduce us to the diet of people who lived on the
site around the first half of the 19th century, and emphasize some aspects of an environment in the
midst of change. The first study was based on information provided by thousands of domestic and
wild animal bones; the second derives its conclusions from the study of a considerable number of
plant remains recovered from the latrines which stood near a building that was used first as the
kitchen of the Chateau, and later as the house of the gardener.

To round out this volume, Genevieve Duguay presents an illustrated retrospective of the 150
years in the life of the Terrace. When we look at the wealth of these archives hidden in the soil and
these illustrations of past times, how can we not be convinced that it is by far the most picturesque,
prestigious, and attractive site in the old capital? A place so rich in history and landscape that, by it-
self, it has come to define and characterize the city of Québec.

P. B. .

17
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"FROM THE MOUTHS OF MY
CANNON AND MUSKETS”

Roxane Renaud

When the boardwalk of the Dufferin Terrace was lift-
ed in the spring of 1985, the archaeologists were as-
tonished to find, half-buried in the surface rubble, an
object they had never seen in their previous excava-
tions. The containers used to collect artifacts sudden-
ly seemed ridiculously small, as the researchers came
face to face with a heavy gun carriage that had to be
pried from its resting place by a powerful crane with
a telescoping boom. The archaeologists had hardly
expected to be greeted by such a find in the first day
of excavation! However, they view this dramatic dis-
covery as added confirmation of the richness of the
site. According to the literature, this sector of the
Terrace had played an important role in the history of
the fortified town and between 1980 and 1983 sever-
al defensive structures had already been found in this
location. The remains of a few batteries and a guard-
house, as well as the fortifications along the cliff,
were carefully scrutinized both during the systematic

excavation campaigns, and during the stabilization
work.! (Fig. 1.1)

This time, the excavation has revealed military
structures dating from the fourth version of Fort
Saint-Louis, a masonry construction erected by Fron-
tenac between 1691 and 1693 and gradually aban-
doned during the second half of the 18th century.
Research made it possible to identify imposing re-
mains of the two faces and the right flank of the
southeast bastion of the fort and of the battery of the
Chateau, half of which was demolished and the other
half reconstructed in the 1740s. A masonry building,
the presence of which was a surprise to the archaeol-
ogists, and artifacts bearing witness to military activi-
ties carried out at the time were also recovered.
Before attempting to describe these discoveries, let
us review a few highlights in the history of Fort
Saint-Louis in the years before Frontenac arrived in
New France.

i !.1«1(
4 'M'hrh't &

L.1  The fortification wall that serves to support the present Terrace, during the time of Cockburn.
(Aquatint based on a drawing by J.P. Cockburn; Musée du Québec, photo: Patrick Altman; G 53. 106 E [2] 1)
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[...] selon ' oyseau, il falloit la cage [...]
(Champlain, 1626)

THE FORTS OF CHAMPLAIN AND MONTMAGNY

When Champlain decided to establish his colony in
Québec, it was undoubtedly because the promontory
and the narrowing of the river in this location offered
excellent natural protection. In 1608, he settled close
to the river, and his “Abitation” was built both as a
housing facility and for the storage of provisions.
This structure was also designed as a rudimentary de-
fensive retreat.2 Faced with the threat of ever-increas-
ing numbers of enemies, Champlain took measures to
improve the defensive works of his “Abitation”. In
1620, he decided to avail himself of the strategic ad-
vantages offered by Cap-Diamant: a fortress built on
the heights dominating the “Abitation” would offer
better protection. He thought that if the St. Lawrence
River had provided the way for him to reach Québec,
it could well offer the same opportunity to others...
Henceforth it would be from a wooden retreat built
on the top that sentries would be on the lookout for
the enemy. A few years later, Champlain ordered the
reconstruction and the enlargement of the structure.
In case of attack, the réduit should be sufficiently
large to accommodate all the inhabitants. Champlain

also gave orders to build his own dwelling, a modest
version of the first Chateau Saint-Louis:

[...] celuy qui y estoit avoit esté assez bon

pour peu de personnes selon I’ oyseau il fal-

loit la cage, & que I'agrandissant, il se

rendroit plus commode, qui me fit resoudre

de I'abattre & de I'agrandir [...] .3

Work on this project continued over a period of

some ten years, until the death of the founder in 1635.
The following year, Montmagny, the new governor, de-
cided that the wooden fortress was no longer adequate
for the deferce of the colony which was being con-
stantly threatened by the English and Iroquois. Conse-
quently, he had the fort reconstructed; however, this
time, he used masonry in order to improve, if he could,
a structure that had, until that time, required regular re-
pairs.* He wished the work to be done in accordance
with the rules of the art of fortification. Including re-
pairs, this ambitious project would take more than 25
years; that is, until the arrival of a new governor whose
thunderous words have become so famous.
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1.2 The southeast bastion and the battery of the Chiteau. Project designed by Villeneuve for the enlargement of Fort Saint-Louis.

(National Archives of Canada: C-15900)



“From the Mouths of My Cannon and Muskets”

[...] je n’ai point de réponse a faire a votre
général que par la bouche de mes canons et a
coups de fusils [...]

(Frontenac to Phips’ envoy, October 1690)

THE SOUTHEAST BASTION OF THE FORT BUILT BY FRONTENAC

After the attack by English troops commanded by
Phips in 1690, Governor Frontenac gave orders for
the reconstruction of the enceinte in the same loca-
tion, and for the installation of batteries on one side
and the other of the left face of the southeast bastion
of the fort. This time, the work was carried out very
quickly and, in 1693, the fort which had been de-
signed by Villeneuve took its final form (Fig. 1.2).

In 1692, the specifications presented by Frontenac to
those in charge of the work added a few details con-
cerning the techniques to be used to construct the en-
ceinte. The curtain walls and bastion masonry works
should rest on bedrock, have a thickness of four
French feet at the base, and be suitably high.5 As for
the stonework, the outside facing would be made of
Beauport stone or sandstone from Cap Saint-Claude,
and the inside facing from Québec stone. In Novem-
ber 1693, Intendant Champigny described the struc-
ture as a simple stone wall sixteen feet high and

adequately thick, behind which simple scaffolds
without terrepleins would in time be built, in order to
fire a barbette, above the wall.6

Until the time of the Conquest, the enceinte was
repaired many times, but no major modifications
were made. In the second half of the 18th century, it
was slowly abandoned by the English, who thought it
could no longer be of service.

This fort incloses the governor general chati-
ault a few small Magasines which seems to be
the whole use fort [sic] it. It defends nothing, it
is at presents praticable neither for canons or
small arms.’

Impressive remains of the southeast bastion
walls have been found under the Dufferin Terrace,
very near the Chateau Frontenac (Fig. 1.3). Excava-
tions have cleared a section of the wall which

Lt 1 1 1 Imetres

1.3 Defensive works of Fort Saint-Louis excavated in 1985 and 1986.

(Canadian Parks Service, drawing: Frangois Pellerin; 88-38G-D10)
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extends over four metres high near the edge of the
cliff, and revealed that, in fact, the foundations rest
on bedrock, as specified in the document. The work
had been leveled during the course of previous reno-
vations. For example, the east end of the left face was
demolished to make room for the retaining wall of
the Dufferin Terrace. Only the lower foundations of
the right face of the bastion were still evident under
the remains of a greenhouse built in the same loca-
tion in 1815. The right flank had been cut off from its
outside facing by the construction in the 20th century
of a restaurant adjoining the Chateau Frontenac.

At this point, it would be useful to say a few
words about the size of those sections of the structure
that were spared. Running over a total length of
31.70 metres, the wall measures between 1.00 and
1.40 metres wide at its base. These dimensions corre-
spond rather closely to the four French feet (1.23 m)
specified in the 1692 contract. The lengths of the
right flank (8.50 m) and of the left face (15 m) corre-
spond perfectly with the dimensions shown on a plan
drawn at the end of the 17th century after the work

was completed.8 The materials used in the stonework
for the wall consist mainly of limestone blocks and
rubble, a few sandstones, and bricks, whose presence
is evidence of later repairs. The rubblework consists
of pieces of shale and limestone held together by
mortar. The arrangement of the stones in the facings
is not regular, especially in the lower part of the rem-
nants, where the blocks were no more than roughed
out and propped up in certain locations against the
construction trench.

The opening designed by Villeneuve in the cen-
tre of the left face of the bastion was located during
archaeological excavations carried out in 1985. This
postern would have been used by the gunners respon-
sible for the Chéteau batteries located on both sides
of the fortification. The bevelled opening in the
thickness of the wall measures 1.92 m on the inside
and 1.56 m on the outside which leaves little room
for the passage of heavy artillery pieces and carts.
This passage does not appear on any plans dating af-
ter the end of the 17th century.

1.6  12-pound cast-iron carronade carriage as it was found under the Terrace.

(Canadian Parks Service, photo: Michel Elie; 38G85R6X-9)



“From the Mouths of My Cannon and Muskets”

1.4 Plan of the battery of the Chateau reconstructed in 1742. (National Archives of Canada; C-42462)

THE CHATEAU BATTERY
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[...] depuis la construction du
fort en 1620, on s’ était quand
méme appliqué a rendre sa
position plus solide, en éta-
blissant des batteries aux
points faibles et en dressant
des canons du coté de I est
d’ ou on attendait I' ennemi .9

In 1685 the town plans show for the first time can-
nons located outside the fortifications of Fort Saint-
Louis.!0 At the same time as he was working to
enlarge the fortress, Frontenac was able, between
1691 and 1693, to complete the battery. It consisted
of 17 rectangular platforms, nine of which were built
outside the fort, and eight inside. Originally, these
structures were hidden behind a wall of stones laid
dry, measuring one and a half French feet in width,
and pierced by embrasures which were covered, un-
der orders from Beaucours, with a row of gabions in
1712.11 Thirty years later, the section located inside
the enceinte was abandoned. Under orders from the
engineer, Chaussegros de Léry, the outside platforms
assumed a trapezoidal shape!? (Fig. 1.4). The new
structure was protected by a wall over three feet thick
reinforced by a large row of gabions. However, it
was finally abandoned shortly after the Conquest, be-
cause, on the west side, there was now a rampart run-
ning north to south that could secure the protection of
the town.!3

A few flimsy wooden remnants, found more
than seven metres under the level of the Dufferin Ter-
race, still bear witness to the existence of these two
batteries. Inside the southeast bastion of the fort the
archaeologists were able to determine the locations
of four equidistant rectangular platforms, as they
found in some sites a layer of heavily decayed wood
over the natural clay soil. Even though the floor of
the platforms had completely disappeared, the posi-
tion of sleepers made of white cedar, joists made of
soft wood, and the presence of forged nails still in

place, provided a clear indication of the construction
techniques used and the scale of the structure. Three
sleepers had been laid on the ground about 1.50 m
from one another, and five or six joists had been laid
crosswise over them, 60 cm apart. This solid infra-
structure was used to support the platform timbers
which were attached using large nails, every 24 cm,
in a north-south direction. The final structure formed
a platform measuring about 3 metres by 2.5 metres.
The four structures found were at the bottom of the
slope described by the profile of the site developed at
the end of the 17th century. In accordance with the
general principles of fortification, the surface was
slightly higher at the back than in front in order to
counterbalance the thrust produced when the guns re-
coiled.!'* We have estimated that the number of can-
nons (or mortars) that could fire from inside the fort
could be as high as eight, if we take into account the
distance separating these platforms from the rem-
nants of the Chateau Saint-Louis located under the
north end of the present Terrace. This corresponds
perfectly to the plan drawn by Villeneuve for the en-
largement of the fort (Fig. 1.2).

The first battery left no apparent traces of its ex-
istence outside the southeast bastion; however, rem-
nants of its reconstruction in the 1740s are still in
place near the imposing wall (Fig. 1.3). This time,
the wood remains mark the location of a trapezoidal
platform like those that appear on the plan drawn by
Chaussegros de Léry in 1742 (Fig. 1.4). The white
oak timbers were laid in a north-south axis, as in the
case of the first battery, and nailed to nine cedar
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joists arranged in a fan shape and separated by 20 to
50 centimetres. The width measured at the back of
the remains is about four metres, while the estimated
length of the structure is four to five metres. There
was a slight slope in the platform from back to front.
According to the plan drawn by Chaussegros, nine
platforms should have been reconstructed outside the
enceinte; however, archaeologists were able to find
only one during their excavations on the site of the

AN UNEXPECTED DISCOVERY

Dufferin Terrace. It has been impossible to determine
accurately the layout of the battery. Because of the
advanced state of decomposition of the remains, the
true dimensions of the platform are not known. The
presence of creamware in the fill covering the struc-
ture indicates that it was abandoned between 1770
and 1780, when the site ceded its primary defensive
role to the activities related to the outbuildings of the
Chateau Saint-Louis.

Under the foundations of an imposing greenhouse
were revealed the walls of a masonry building that
appears only on one 1779 plan!5 (Fig. 1.5). The doc-
ument shows a small square building in the gorge of
the southeast bastion; however, its purpose is not de-
scribed. Despite the small size of the building (5.35
m X 3.95 m), the limestone walls are 0.75 m thick.

They are not cut by any openings. The inside facing
of the four walls is covered with a thick coat of rough
plaster to the leve! of a pine floor, whose insubstan-
tial remains can still be found a few centimetres
above the rock. The artifacts — among others,
creamware and pearlware — recovered from the rub-
ble that filled the inside of the small building, and

1.5 Building of unknown function discovered under the remnants of a greenhouse.

(Canadian Parks Service, photo: Michel Elie: 33G86R 126X-9)



“From the Mouths of My Cannon and Muskets”

from the underlying floor level, indicate that it was
abandoned around 1780. These rather domestic ob-
jects did not seem to have any relationship with the
specific function of the building. Because of the level
of the floor, which corresponds to that of the adjacent
battery, the lack of any openings, and the approxi-
mate date when it was abandoned, archaeologists be-
lieve that the building was related to the military
activities of the site. Since it was common practice to

REMNANTS OF MANY BATTLES

build near the batteries a small magazine where the
necessary gunpowder could be kept:

It is usual to make little cells or cavities near to
the battery, at a convenient diftance, in which to
keep the gunpowder. These cells [...] are [...]
called little magazines of the battery.'

During the bombing of Québec, the stronghold that
once extended under the Terrace was undoubtedly a
choice target. Cannon balls, bomb fragments, grape
shot, and the smell of sulfur emanating from the old-
est occupation levels in the site can still vividly bring
to mind the horror of war. But first, a few words
about the heavy gun carriage mentioned above (Fig.
1.6). The manufacturer’s stamp reveals the English
origin of the carriage, which is similar to the car-
ronade carriage still in place in Fort Lennox on the

Tle-aux-Noix.!7 This piece of artillery, which is short-
er and lighter than cannon, was first used by the
British in 1779. Its main use was as artillery for the
garrison assigned to the defence of the permanent
fortifications.!8 The reason for the presence of the
gun carriage in the rubble is not known; however, it
may have been abandoned during the work carried
out in the 19th and 20th centuries to renovate the
Terrace, after it had been used in one of the batteries
in the sector.

@@ grape shot
w 2,88 cm , L
grape shot X
: 3,66cm 7,00 cm

round sh
7,18 cm (3 poun

grenade
,10cm (3,5 pounds)

bomb fragm

fragment of 24,70cm (IQinches)
bar shot (?) -

17,25cm

or grape shot

round shor
B

5,00 cm (I pound)®

grape shot D
2,24 cm

1.10 Buttons from military uniforms. From top to
bottom and left to right: brass, VRI (Victoria

round shot Regina Imperatrix, 1876-1901); iron and tin,
14,10cm (24 pounds)

68th Regiment, first half of the 19th century;
tin, 60th Regiment, probably 1759-1800;
copper, Royal Artillery, ca. 1785-1802; tin,
70th Battalion, first half of the 19th century;
copper alloy, Royal Artillery, 1802-1820.

(Canadian Parks Service, photo: Jean Jolin;
38G-106/ACM/PR-6/P-179)

1.7 Cast-iron artillery projectiles from the Terrace site.
(Canadian Parks Service, photo: Jean Jolin; 38G-106/ACM/PR-6/P-20)
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The discovery of the gun carriage was certainly
spectacular, but other signs of defense were also
found, mainly in the levels corresponding to the time
when the batteries were abandoned (Fig. 1.7). Over
fifty bomb fragments with diameters of up to 36 cen-
timetres were removed from the oldest layers. A few
of these heavy, hollow cast iron balls were equipped
with two handles and pierced by an opening, called a
priming-hole, through which the powder was put in.
This opening was then plugged with a wooden fuse,
also filled with powder, which was used to fire the
ball.! One of these fuses, made of beechwood, and
still containing traces of sulfur, was found under the
Terrace among some bomb fragments. This object
could also have been used as a grenade fuse. Archae-
ologists found a few of these small hollow projec-
tiles, each pierced by a hole, which could be thrown
manually rather than using a mortar.20 Another object
that played the same role as the bombs and grenades
had to undergo several laboratory analyses before it
was possible to determine its composition and to
identify it properly. It consists of a cylindrical box
made of tinplate and containing some thirty small
lead balls and a tarry substance (pine resin), as well
as sulfur and hair. This caseshot canister, which also
contained hemp fibres and two small pieces of wood,

and could have been used as a wick or fuse for firing,
was set in motion in the same way as a bomb.2!
Many cannon balls of various sizes completed the
collection of projectiles recovered from the site of the
Terrace. Some double-headed bar shot, which were
generally used to dismast and sink ships,?2 are clear
evidence of the proximity of the river and the danger
of enemy raids from that side of the town.

The use of firearms on the site was evidenced by
the discovery of gun parts (Fig. 1.8), ammunition,
and firing equipment. For example, the presence of a
side plate, a buttplate, cartridges, and lead shot of all
sizes, firing caps, friction tubes, and gunflints
(Fig. 1.9) attest to the presence of soldiers — or
small game! — in the vicinity.

Some objects remind us that men in military uni-
forms were a common sight in that location for more
than two centuries. Many uniform buttons (Fig. 1.10)
represent the regiments that by turns ensured the de-
fense of the town. Regardless of whether it is a tin
button lost from the jacket of a simple soldier, or the
brass button of a senior officer,?3 their discovery is a
reminder of those men whose exploits and defeats
have left such an important mark on our history.

1.8 Gun and sword parts. From left to right: sword pommel, in
copper alloy; sword blade (?), in forged iron; iron tip for the
handle of a cavalry sabre; fragment of the buttplate of an
English gun of the last quarter of the 18th century, made of
copper alloy; side plate of a Long Land gun (c. 1730-1780),
made of copper alloy.

(Canadian Parks Service, photo: Jean Jolin; 38G-106/ACM/PR-6/P-176)

1.9 Dutch gunflints; top: grey-blond flint; bottom: grey flint.

(Canadian Parks Service, photo: Jean Jolin; 38G-106/ACM/PR-6/P-185)
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These detailed descriptions of the changes un-
dergone by the first fortification on the site and the
military customs and practices of the time can enrich
our understanding of the methods used by the author-
ities in the colony to defend it against its enemies.

Just as interesting are the discoveries that speak
to us of the domestic day-to-day life in the fortified
enceinte. Matter was being organized, given shape,
and varied activities carried out which in turn would
leave their own clearly recognizable traces.

R.R.

ARCHAEOLOGICAL DISCOVERY

The work carried out to extend the Durham
Terrace on the site of the old Chéteau and Fort
Saint-Louis have recently led to the discovery
of an interesting archaeological relic. When
demolishing the old wall separating the en-
ceinte of the fort from the outlying garden, two
heavy monumental stones were found in one of
the corners of the wall. These contained a cop-
per plate carrying a Latin inscription that we
reproduce here with its translation. [...] [In the
year of grace one thousand six hundred and
ninety-three, in the reign of the most august,
invincible, and Christian King of France, Louis
the Great, 14th of that name, the most excellent
Louis de Buade, Count of Frontenac, for the
second time Governor of all New France |[...],
has caused this citadel with its adjacent fortifi-
cations to be built, at the expense of the King
[...]. — And has laid this corner stone.]

Le Canadien, 1 September 1854
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AMONG THE OUTBUILDINGS OF
THE CHATEAU, AN ICEHOUSE

Monique Elie

On a warm summer night, what could be more re-
freshing than sitting on the gallery enjoying a most
delicious frozen dessert? Lady Aylmer and her hus-
band, the Governor, could enjoy these pleasures not
only in their residence in Montréal, but also in their
summer house in Sorel, and in the Chéiteau Saint-
Louis in Québec. Well-stocked icehouses provided
their cooks with a continuous supply of ice for the
preparation of these desserts which were decidedly
“fit for the gods.”?

The icehouse, which was designed to keep win-
ter snow and ice for use in the summer,3 has certainly
contributed to the delight of the most discriminating
palates. Like the refrigerator and freezer of today, it
also played an important role in food preservation,
and in soothing everyday aches and pains. Before we
look at the benefits of having a “permanent” supply
of frozen water, let us steal a glance at how our an-
cestors stored and preserved this precious substance,
particularly at the Chateau Saint-Louis where an ice-
house was unearthed among the outbuildings.

How to Obtain Good Results
with an Underground Icehouse

Now that the Gallery before our house is re-
paired we shall take our Coffee and Ice there
and keep au frais, this warm weather.

(L.A. Aylmer, 10 June 18311)

2.1 The icehouse is the small square building located near the

curtain wall. The drain is drawn with a broken line.
(Plan du chdteau de Québec by Sieur de Villeneuve; National Archives of
Canada; C-15900)

During the siege of Petra, Alexander the Great, who
wanted to keep a supply of snow for the summer, or-
dered the excavation of thirty trenches that were filled
with snow and covered with brushwood and leaves.4
Undoubtedly, people had already taken notice of the
fact that the snow that piles up during the winter in
places such as ditches and gullies that are never
touched by the sun can often last throughout the year.
By the 16th century, many Mediterranean countries
were already collecting snow in the mountains and
storing it in caves and pits located lower down the
slope, in order to meet the needs of coastal
populations.5 In France, even though the word glaciére
does not seem to have been in common use before
1640, the future Henri II and his son Henri III had al-
ready enjoyed the luxury of ice.6 Finally, the idea of
storing ice spread to England and America during the
course of the 17th century.” In 1665, the Governor of
Virginia received letters patent allowing him to keep
ice and snow “in such pits, caves and cool places as he

should think fit [...].”8 In New France, shop owners and
innkeepers were among the first to build icehouses for
themselves.” In 1684, the Jesuits of Québec already had
a supply of ice at their disposal at the height of sum-
mer.!0 Plans show that an icehouse was used at the
Chateau Saint-Louis as early as 1692 (Fig. 2.1). And,
even though this type of construction did not start to
spread into the countryside before the middle of the
18th century, the seigneur of Lauzon had already
availed himself of an icehouse by the 17th century.!!
Thus, it is not so surprising that, in 1749, Pehr Kalm
commented upon the existence of such comforts in the
homes of Québec’s upper class. |2

In 1771, a new icehouse — traces of which were
discovered under the Dufferin Terrace — was built
next to the Chateau Saint-Louis. Its effectiveness de-
pended not only upon its location, infrastructure,
shape and volume, but especially upon its resistance
to humidity and heat, and the ingenuity of the method
used to stock it.
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Location: A Perfect Blend
of Practicality and Esthetics

The ice storeroom described by the Swedish
voyageur Pehr Kalm consisted of a cellar dug under
the body of the building. On the other hand, the ice-
houses built on the shores of the St. Lawrence and
described by Baroness de Riedesel some thirty years
later, were built close to each individual house.!3
This could be explained by the fact that most country
houses in the 17th century and the first half of the
18th century had no basements.!4 For all sorts of rea-
sons, for example, to build them near the source of
the ice, to group them with other outbuildings, or
even to integrate them into the gardens,!S other ice-
houses were built away from the houses, at times a
little too far away for the taste of the owners. In
Montréal, the Grey Nuns of the Hopital Général
complained that the icehouse they built in the 19th
century, on the site of the windmill belonging to the
Charon brothers, was too far away for conve-
nience.!6

At the Chéteau Saint-Louis, the French icehouse
was located several metres to the south of the
Governor’s residence, quite near the southern curtain
wall of the fort. After 1694, it is drawn at the eastern
end of the curtain wall rather than toward the centre.
Could this be the result of a reconstruction, or
merely lack of accuracy in the plans? In 1771, the
British built a new icehouse a little farther to the
east, beyond the junction of the southern curtain wall
and the southeast bastion of the fort.!7 However, the
distance separating it from the building remained
just about as convenient as it was before (Fig. 2.2).

While many icehouses consist of nothing more
than a simple ice reservoir, some constructions may
also include a dairy, or a cold chamber. Others, in or-

The Pit: The Excavation and Lining

Like Alexander’s ice pits, the Laurentian icehouses
could be built, according to Baroness de Riedesel, in
the simplest possible way. It was only a question of
making a hole in the ground and filling it three-
quarters of the way up with ice and water which
would then freeze and stop all the cracks.!?
However, underground icehouses could not always
be built so easily, especially if they were intended
for permanent use. Supporting the walls of a pit dug
in loose or unstable ground, for example, required
the construction of solid and water-tight walls.
Depending upon the materials available, the volume

der to fit more gracefully into the landscape of a
Parisian garden of the 19th century for example,
were crowned with a gazebo, a dovecote, an
Egyptian dance room, or even fronted by a Chinese
pavilion!!® The icehouse shown on the plans of Fort
Saint-Louis at the time of Frontenac was probably
more than just an ice storeroom since a wooden floor
had been built over the reservoir. The structure that
replaced it in 1771 certainly had a cold room that
could be used to store perishable goods. It was sepa-
rated from the gardens by walls and buildings, and
seems to have lacked any of the embellishments
which became fashionable in the next century.

2.2 Locations of the icehouses of the Chateau during the French
and English regimes (Drawing made from Fig. 2.1 [circa
1692], the Plan de I'enceinte de la ville et chdteau de Quebek
en 1694 [NAC, C-21761], and the survey of the icehouse un-

earthed under the Dufferin Terrace [1771]).
(Canadian Parks Service, drawing: Frangois Pellerin; 88-38G-D8)

of ice to be stored, and how long-lasting a structure
was desired, the walls were built of wood, brick, or
stone.

In 1803, in an essay dealing with the construc-
tion of icehouses, the American farmer Thomas
Moore wrote that the best structures used a wooden
framework to line the walls.20 In Québec, this tech-
nique was used, for example, in the 1740 icehouse
unearthed by Parks Canada archaeologists in the
Saint-Maurice Ironworks which was described as a
pit lined with a wooden box.2!
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On the other hand, the Dictionnaire des jar-
diniers (1785), a translation of the 1768 edition of
The Gardener’s Dictionary, recommends that the pits
should be lined with brick.22 This style seems to have
been popular in Virginia where, in the 18th century,
pits faced with brick replaced most of the older ice-
houses that had been built with bare clay walls.23

The Encyclopédie of Diderot and D’ Alembert
recommends the use of stone to line the walls of the
excavation, unless wood was preferred, or the ground
was very firm. The icehouse in the Fortress of
Louisbourg, like those in Metz, in the French mother
country, were built in this fashion during the first half
of the 18th century.24 But stone also had its followers
among the Anglo-Saxons; thus, the reservoir of the
icehouse owned by the United States Superintendent
of Finance, Robert Morris, in Philadelphia, in 1784,
had a masonry lining.25 At the Chéteau Saint-Louis
in Québec, the icehouse built in 1771 for the
Governor was partly excavated into the rock, but the
mason John Bell nevertheless dressed the walls of the
pit with a stone and mortar facing that was over

1.5 metres thick at the top2¢ (Fig. 2.3). Roughly cut
blocks and chunks of limestone, shale, and some-
times sandstone, made up the rather irregular courses
of the structure brought to light by the archaeologists.

2.4 On this engraving drawn from the Histoire de I' Amérique

septentrionale of Bacqueville de la Potherie, the icehouse is
the only construction in the southeast courtyard of the
Chateau.

(Québec [circa 1700]; National Archives of Canada; C-4696, detail)

2.3 The icehouse found under the Dufferin Terrace, during the course of the excavation.  (Canadian Parks Service. photo: Michel Elie; 38G85R103X-11)
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Carefully dressed stones were also found, especially
on the east side, the inside and outside wall facings,
and in the southeast corner of the reservoir. They
may have been used to replace broken or crumbling
blocks during the course of repairs like those carried

A little Geometry

out in 1781, both to the wall of the old battery and to
the icehouse.2? In its 1846 edition, Loudon’s An
Encyclopaedia of Gardening, which was published in
London, once again recommended the use of stone as
facing for the pit.28

In other respects, the pit could take the shape of an
inverted truncated cone which would make it easier
to excavate and reduce the risk of cave-ins. Many
icehouses from Italian constructions of the 17th cen-
tury to Loudon’s proposal in the middle of the 19th
century, adopted this model. The Louisbourg ice-
house was no exception.2?

Often, the supporters of the inverted truncated
cone recommend that the depth of the pit should be at
least equal to or longer than its largest diameter
(Table 1). The icehouse in the Fortress of Louisbourg
was not built to this profile. Its proportions are closer
to those proposed by Bélidor in the 1729 edition of
La Science des Ingénieurs [...], which recommended
that the depth should be more or less equal to the ra-
dius of the circumference. In his opinion, the ground
should follow its natural slope, and would conse-
quently hold up at an angle of 45 degrees.30

The cylindrical shape has an advantage over the
cone in that it makes it possible to store a greater
quantity of ice for the same exposed area. It is likely
that this was the shape preferred by Philip Miller in
The Gardener's Dictionary. It was also used in
Monticello in 1802, by the President of the United
States, Thomas Jefferson.3! According to Miller, the
diameter and depth should be identical to those sug-
gested by Loudon for a pit in the shape of a truncated
cone; namely, a depth equal to or longer than the di-
ameter at the top. Even though it was much larger
than those discussed by Miller, the dimensions of
Jefferson’s icehouse pit were consistent with the pro-
portions recommended in The Gardener’s
Dictionary.

Pits with square or rectangular sections also had
their supporters. However, we should not take it for
granted that the squares and rectangles identified as
icehouses on the old plans of large Québec proper-
ties, such as the Hotel-Dieu, Spencer Wood, and
Woodfield in Québec, or even in the Mother House
of the Notre-Dame congregation, and the Sulpician
Seminary in Montréal, necessarily represent the ac-
tual shape of the ice pits.32 They could also reflect
the configuration of the buildings on top. On the

other hand, the French icehouse unearthed in the
Saint-Maurice Ironworks is truly representative of
this category. The underground box has a rectangular
section and vertical walls, and the depth of the pit is
smaller than its horizontal dimensions.33

Thomas Moore believed that the ideal icehouse
assumed the shape of an inverted truncated pyramid
with a square section. Once faced, this ice chamber
framed by “perpendicular” posts may not have re-
tained the same configuration.34 It could end up in
the shape of a cube, as was the case with the plans
for an icehouse proposed in The American Museum,
or, Universal Magazine [...], in September 1792.
Even though the pit was sixteen feet per side at the
top and twelve feet per side at the bottom, the inside
of the ice reservoir, bordered by a wall of logs, mea-
sured only nine feet per side from top to bottom. This
American periodical also described another icehouse
where the underground reservoir had the shape of a
truncated inverted pyramid with a square base. This
structure, which was seen in the Chesapeake
Peninsula, is deeper than it is wide.3?

We do not know the shape of the ice chamber in
the icehouse built near the Québec residence of the
French Governor.36 On the other hand, the masonry-
lined pit dating from the British occupation has been
studied by archaeologists. In the general shape of an
inverted truncated pyramid with a rectangular sec-
tion, it is nevertheless characterized by slightly
arched flanks (Fig. 2.11). The slope of the walls is
not the same from the bottom to the top of the reser-
voir. The four walls slope by about 45° in the bottom,
and then straighten gently so that the tops of the
north and south sides only slope by about 35°, and
those of the east and west sides are only about 20°
short of the vertical.

The construction found under the Dufferin
Terrace shows a configuration that is similar to that
of the pyramidal reservoir depicted in The American
Museum. However, contrary to the latter, the depth is
shorter than its horizontal dimensions. The “funnel”
shape and proportions of the underground section of
the Québec icehouse are also reminiscent of the
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icehouse excavated in Louisbourg, and even more of
that described by Bélidor. Could these similarities
have been the result of a certain French military tra-
dition and inherited from the old icehouse, or were

they passed on through books or the men responsible
for building them? Unquestionably, the fact that the
pit of the English icehouse was excavated into the
rock could also explain its configuration.

SIZES AND ICE STORAGE CAPACITY OF SOME

UNDERGROUND ICEHOUSES
CIRCULAR SECTION Diameter .
RESERVOIRS Top Boffomn Dwpth Capacity
INVERTED
TRUNCATED CONE
Italian icehouses 25ft/7.62 m - 47 ft/14.33 m -
(R. Boyle, 1683)
Louisbourg (1725) 14.66 ft/4.47 m 10.12 ft/3.08 m 8.73 f1/2.66 m 32.65m3
Bélidor (1729) 16 Fft/5.2 m 3 Fft/0.97 m 6.5Fft/2.11m 18.25 m3
7.7 Fft/2.56 m 21.62m3
Diderot and D’ Alembert 2 or 2.5 fathoms/ - about 3 fathoms/ -
(Paris, 1757) 3.90r4.87m c.585m
A. Ure (New York, 1845) 16 ft/4.88 m - 24 ft/7.32 m -
Loudon (London, 1846)
small icehouse 6 ft/1.83 m - 8 ft/2.44 m -
large icehouse 9 or 10 ft/ = Qor 10 ft -
2.740r3.05m
CYLINDRICAL E]
Miller
(England, 1768-1785)
small icehouse 6f1/1.83 m 6 ft 8 ft/2.44 m 6.41m3
large icehouse 9 or 10 ft/ Qor 10 ft Qor 10 ft 16.21 or
274 0or3.05m 22.24 m3
Thomas Jefferson 16 ft/4.88 m 16 ft 16 ft 91.1ms3
(Monticello, 1802)
QUADRANGULAR SECTION Horizontal dimensions )
RESERVOIRS 5 Bfiarn Depth Capacity
RECTANGLE
Saint-Maurice 9.3x11.3ft/ 93x11.3ft 8.55ft/2.6 m 25.44 m3
Ironworks (1740) 2.83x3.44m
R. Morris 16 ft/4.88 m 16 ft 16 ft 115.99 m3
(Philadelphia, 1784)
The American Museum 9 ft/2.74 m 9 ft 9 ft 20.64 m3
(Maryland, 1792)
T. Moore (1803) 8 ft/2.44 m 8 ft 7ft/2.13 m or 12.69 or
8 ft 14.5 m3
TRUNCATED PYRAMID @
Dufferin Terrace (1771) 6x4.65m 2.65x2.15m 1.92m 29.57 m3
The American Museum 8.5 ft/2.59 m 6.5f1/1.98 m 9 ft/2.74 m 14.42 m3
(The Chesapeake, 1792)

table |
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The Capacity of the Reservoir

The dimensions of the pit should be proportional to
the quantity of ice to be stored. However, several en-
cyclopedias mention that the larger the ice chamber,
the more likely that the ice would last a long time,
since the stored ice itself would provide a source of
cold.37 In 1792, an American from Maryland thought
that about 28 cubic metres of ice was not quite
enough to ensure that the ice would last throughout
the entire hot season. On the other hand, in the Traité
d’architecture rurale, published in Paris in 1810, Mr.
de Perthuis estimated that the minimum capacity of
an ordinary icehouse should be 39.6 cubic metres, in
order to keep the ice properly.38 Larger icehouses
also have other advantages. In fact, a small expan-
sion in surface area corresponds to a large increase in
storage volume which would proportionally allow
significant savings in the construction.3 Moreover, a
large icehouse makes it possible to store the amount
of ice required for more than one year, and would
consequently offer some protection against any even-
tual shortages, if the subsequent winter were too
mild.40

The top of the ice chamber formed by the ma-
sonry facings of the icehouse uncovered in the south-
east bastion of Fort Saint-Louis measures about
6 metres in length by 4.65 metres in width. The ice
chamber is 1.92 metres deep, with horizontal dimen-
sions dropping to 2.65 by 2.15 metres at the level of

Two Sworn Enemies: Humidity and

While greenhouses thrive on humidity and heat, an
icehouse must unrelentingly struggle against the
same elements. Its weapons are a dry location, an ef-
ficient drainage system, and proper insulation.

Keeping the Body Dry and the Nose
to the Wind

All authors agree that the first condition that must be
met when building a good underground icehouse is to
locate it in a dry spot. For Andrew Ure, editor of A
Dictionary of Arts, Manufactures and Mines [...], this
means that the soil itself must be sandy and dry. If the
ground is heavy, clayey, and wet, according to Philip
Miller, it would be better to build the ice chamber
above the surface of the ground. This method to avoid

the floor used to hold the ice. Thus, it could hold
over 29 cubic metres of ice which is a little more
than at the Master’s house in the Saint-Maurice
Ironworks, and a little less than at the Fortress of
Louisbourg (Table 1). Robert Morris and Thomas
Jefferson were able to store much more, but they
may have had to compensate for losses due to the
warmer climate. In fact, our long cold winters, the
long periods when the Governor and his family were
out of town during the summer, and the ease with
which provisions could be obtained as a result of the
urban location of the Chateau Saint-Louis may cer-
tainly explain different needs.

~ I
i u [
2.5 An addition was built between the icehouse and the curtain
wall.
(Plan de Québec |[...] En I'année 1702: National Archives of Canada; C-15788,
detail)

humidity was widely used in North America during
the 19th century, particularly in rural areas.4!

In the case of underground ice storerooms, care
must also be taken regarding any groundwater and
subterranean trickles.#2 Thus, it is always preferable to
choose an elevated location, which will, among other
things, allow all surrounding water to drain away.*3 In
Québec, the small La Glaciere fort was placed by
Levasseur de Neré in 1697 on the heights of “cap aux
Diamants.” The engineer subsequently erected on the
same location where the Citadel rises today, the La
Glaciére bastion.* In 1729, Bélidor would suggest that
the icehouse for the use of the officers in a fortress
should be enclosed in a solid bastion.#> Other authors,
more interested in civil architecture, would propose
placing the structure against the sides of a hill, near the
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top.46 Despite the slight variations in its location shown
on the old plans, the icehouse in the Chateau Saint-
Louis remained enshrined in the slope which drops to-
ward the cliff overhanging the lower town.

Miller insisted that an icehouse must be exposed
to the sun and air so that any humidity could be con-
trolled more easily. In his opinion, it would be un-
thinkable to conceal it under the shade of trees as
recommended by Bélidor.4” He would undoubtedly
have disapproved of George Washington’s idea of
planting ivy around his icehouse in Mount Vernon.48
At the Chéteau Saint-Louis, the French icehouse was
placed in a very open spot, away from the smallest
hint of a shadow, before an addition was built against
the south side in 1702 (Figs. 2.4 and 2.5). On the
other hand, a wood shed and a stable, and later a
greenhouse with an attached lean-to were built
around the British icehouse, allowing only the east
wind and the morning sun to reach it with their gentle
drying touch (Fig. 2.6).

In other respects, the waterproof properties of
the chosen location could be improved by a few
rather simple measures. Bélidor recommended that
the masonry should be allowed to dry thoroughly be-
fore building the roof of the icehouse.49 According to
Moore, the best way to protect an icehouse against
rain and to allow the free circulation of air, would be
to build a thatched roof supported by posts a few feet
from the ground.5 Moreover, all icehouse owners
were strongly encouraged to dig a drainage channel
around the building to collect any surface water that
would otherwise tend to leak into the structure.5! In
1818, the roofer Jacques Feluet built a metal and
shingle duct between a wooden building and the
Chateau Saint-Louis icehouse.52 This may have been
done to protect the icehouse from water dripping
from the roof of one of the three adjacent structures.

Beware of Any “Hot” Baths or Air Drafts!

Inside the ice chamber, water from melting ice must
not be allowed to come in contact with the remaining
ice, since this would lead to further melting.53
Therefore, a way had to be found to prevent any drip-
ping, or at least to keep it from wearing away the ice.
Diderot proposed two solutions: to build a dead well
two feet wide by four feet deep at the bottom of the
pit and to place the ice on a grating attached to the
top of this well; or to build a floor, about three feet
from the bottom of the pit, under which the water
could drain.

The first method was used in various places, in-
cluding Louisbourg and Metz, and was recommended

by Bélidor, although the dimensions were different.
In fact, the size could vary depending, for example,
upon the nature of the surrounding soil, the proximity
of groundwater, or even the elevation and capacity of
the icehouse.5 This style of construction was popular
for a long time, since it was still recommended in the
1845 edition of A Dictionary of Arts [...].

The solutions advanced by Morris, Moore, and
Loudon are quite similar to Diderot’s second pro-
posal. The flooring of the ice storeroom described by
Robert Morris consists of an openwork platform
made of cross-beams laid on top of wooden blocks,
about two feet above a layer of coarse gravel at the
bottom of the pit.55 Instead of being permeable, the
bottom could also have been faced with masonry,
sloped into a drain and covered with cement.56 On
the other hand, Thomas Moore suggested the use of a
sloped watertight floor with a drain at its lowest
point. Planks assembled by tongue and groove or
nailed to struts were attached to sleepers about a foot
above the bottom of the trench which had been previ-
ously lined with dry sand. Finally, Moore recom-
mends that a few pieces of wood be placed over this
floor in order to support the ice. As far as the
drainage pipe is concerned, it would slope away from
the pit over most of its length. The outer end should
be bent in order to form a trap that would be always
full of water, so as to prevent any exchanges with the
outside air. If there is not enough slope to be able to
dig a drain easily starting at the bottom of the store-
room, Moore suggests that the icehouse should be
built in a mound of earth, entirely above the surface
of the ground.57

In the ice chamber proposed by Loudon, a solid
grating or old cart wheel was used as flooring, and

The Chatean .
5 Gererreer  (ereerids
Hestdterece | H

2.6 The icehouse is almost entirely surrounded by other
outbuildings.
(H. Pooley, 1827; National Archives of Canada; NMC-21206, detail)
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SECTION

PLAN

a: outside perimeter of the ice reservoir
b: slope of the wall of the reservoir
c: inside perimeter of the reservoir
d: ice support (cart wheel)
e: masonry base under the support
f: antechamber
g: opening through which ice is put in
h: ice
j: pit to drain water from melted ice
k: drain
1: trap

2.7 The underground icehouse in the shape of an inverted truncated cone.

(Drawing made on the basis of similar illustrations published in J.C. Loudon, loc. cit., Fig. 618, and the Encyclopaedia: or, Dictionary of Arts, Sciences [...] [Philadelphia, 1798],

Vol. IX. plate CCL: Canadian Parks Service, drawing: Frangois Pellerin; 88-38G-D6)

installed two feet above the bottom. From there, the
water could run outside through a small underground
channel equipped with some sort of air trap to pre-
vent the air from getting in (Fig. 2.7). Loudon ex-
plains that some people stored ice on a heavy grating
installed over a grooved floor connected to a water-
tight well built into the passage leading to the ice-
house. The collector well could be emptied as
needed, using a container, without having to enter the
ice chamber itself. This may have been the system
used at Monticello since, in February 1806, Thomas
Jefferson had to ask one of his employees to make
sure that the water was drawn out of the icehouse
once or twice a week, or as often as necessary.’®

Very often, according to Loudon, one’s confi-
dence was put in the coolness of the site, particularly
if the surrounding ground was dry. Must we conclude
that, in 1846, many icehouses did not yet have any
particular drainage system? In the colony, an ice-
house built in Montréal at the beginning of the 18th
century would be equipped with a grating to drain the
water dripping from the ice.5¥ Also in Montréal, a
duct was built in 1785 to drain dripping water from
the ice supply kept by the Hopital Général.?0 In the

capital, the icehouse built by the Hétel-Dieu in 1735
was also drained by a duct.6! It is not certain, how-
ever, that this was the general norm, particularly in
the country.

At the Québec residence of the Governor, a duct
was used to drain the icehouse as early as 1692. It
started on the east side and dropped in a straight line
toward the edge of the cliff (Fig. 2.1). On the other
hand, the underground drain that started in the east
side of the wall of the British ice reservoir ran down
the slope in a zigzag path (Fig. 2.8). Water from
melting ice dripped into the channel along well-
jointed vertical masonry walls about 27 centimetres
high. The channel had a covering of pine boards and
a floor of stones and mortar 15 to 29 centimetres
wide. Its slope was a little over five degrees. Through
its tortuous path to the outside of the reservoir, the
liquid does not seem to have met with any obstacles
such as a trap, that would have made it possible to
cut off contact with the outside air. It is nevertheless
possible that some type of stopper, like that described
by Loudon, was placed under the east wall of the
reservoir, in a site inaccessible to archaeological ex-
ploration. But it would not have been surprising if in
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those earlier times the zigzag path alone would have
been used to fight, in its own rudimentary way, any
air circulation. In this respect, the channel seems to
start zigzagging under the eastern wall: it cuts
through the inside facing of this wall in the middle of
its length but, on the outside, it emerges from the fac-
ing near the south end of the bottom of the reservoir.

The ice was laid on an openwork floor made of
ten parallel oak beams over 20 centimetres per side
(Fig. 2.9). The ends of the platform were embedded
under the base of the sloping side walls of the reser-
voir, about 15 to 20 centimetres from the bottom of
the pit. The 3 to 5 centimetre gaps between the tim-

2.8 The zigzag path of the icehouse drain.

bers allowed the water to drain to the bottom, where
a watertight mortar layer prevented it from filtering
into the cracks in the rock. The water ran into the
mouth of the drain which was opened on the side of
the pit, between the bottom and the underside of the
beams (Fig. 2.10).

Wrapped from Top to Bottom

In order to keep ice for a long time, the icehouse
must be well insulated. The walls must be water and
air-tight. When the walls of the ice chamber are made
of bare clay, for example, it is always necessary to

(Canadian Parks Service, photo: Michel Elie: 38G86R 125X-5)
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cover the sides with straw.62 This precaution must be
taken in order to prevent freezing from damaging the
walls of the pit, and the heat of the ground from melt-
ing the ice.

If the reservoir of the icehouse was made of
wood, the walls could rest against the earth walls of
the pit, which they helped to support, or they could
be placed some distance away from them. In the first
case, the posts of the framework were often covered
on one side and the other with planks assembled by
tongue and groove or nailed to struts. The space be-
tween the inside and outside walls was then filled
with reeds, straw, sawdust, peat, or other kinds of
materials with poor conduction characteristics.63 The
icehouse unearthed in the Saint-Maurice Ironworks

2.9 The platform used to support the ice.

probably belongs to this category.®* In the second

case, Thomas Moore suggested that only the inside
of the wood posts should be covered with lap-jointed

planks, to prevent the water from running outside. At

the beginning of the winter, clean dry straw should

be stuffed in the space between the wood facing and

the natural walls of the pit. In this way, according to

Moore, the latter would be protected from any deteri-

oration caused by freezing.65

Finally, according to Miller, when masonry was
used, it should be quite thick and, according to
Diderot, well coated with mortar. In A Dictionary of
Arts [...], Ure specifies that Roman cement should be
used. The stones were held by mortar only in the
upper part of the reservoir built by the American

(Canadian Parks Service, photo: Michel Elie; 38G86R47X-4)
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Morris, while the rest was built with dry masonry.
On the other hand, in the icehouse discovered near
the Chateau Saint-Louis, all the joints were filled
with mortar, and even the facings had been covered
with rough plaster. Despite such precautions, stone
itself was a problem. In fact, as Pehr Kalm accu-
rately reported, it “attacks the ice.”66 Apart from
oozing with condensation, it offers no resistance to
heat.

Layers of air trapped in the masonry would pro-
vide the walls of the storeroom with an insulating
value that is proportional to their thickness. Whether
this measure is used or not, stone walls must be kept
separate from the ice, using a less conductive mate-
rial such as wood, straw, reeds, sawdust, moss, coal,
or even better, a combination of these.67 This is why,
according to Pehr Kalm, the ice cellars in the
Québec region had to be lined with wood.68

The wood lining could be placed directly
against the masonry in the ice chamber. This was the
case in a Berlin icehouse where the inside walls
made of baked bricks were covered with narrow
planks set about one inch apart. In another German
icehouse, thin sticks covered with straw and ar-
ranged one against the other, were used to cover the
rubble walls. The wood lining and the masonry walls
could be separated by a space where a poor conduc-
tor, such as straw, could be inserted.®®

2.10 Beam used to support the ice, embedded into the masonry un-
der the east wall of the reservoir, above the mouth of the drain.
(Canadian Parks Service, photo: Michel Elie; 38G86R73X-11)

Pine was used to insulate the walls of the reser-
voir unearthed under the Dufferin Terrace. The hori-
zontal planks were nailed side to side over
perpendicular timbers embedded in three parallel
grooves cut into each of the flanks and following
their respective curvatures (Figs. 2.11 and 2.12). The
timbers were attached, using forged nails, to a hori-
zontal piece of wood at the back that was set into the
masonry during the construction of the pit lining. In
the east and west facings, the lower ends rested partly
on the first beam of the ice support to which they
were attached by two forged nails. On these facings,
the tops were not held by a closed groove, as in the
north and south ones. The insulating boards found by
the archaeologists rested against the masonry.
However, a thin layer of wheat straw, remains of
which were found at the bottom of the north wall,
may have originally been inserted between the ma-
sonry walls and the wood facing.

When the inside of the masonry ice chamber was
not lined with wood, as in the case of Louisbourg and
the icehouse built by Robert Morris in Philadelphia,
it was imperative to place another non-conductive
material between the ice and the wall at the time the
ice was put in. Most often, the use of dry straw was
recommended.70

The bottom of the ice storeroom must also be
carefully insulated. Diderot recommended that the
grating or openwork flooring should be covered with

2.12 The forged nails used to attach the wooden facing were still
visible.
(Canadian Parks Service, photo: Michel Elie; 38G86R32X-8)
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a layer of straw, before the ice was stored. Wheat
stalks, remains of which were found in the icehouse
at the Chateau Saint-Louis, may have been used for
this purpose. On the other hand, Miller and Loudon
recommend that a few branches of dry wood should
be placed over the ice support, and that a layer of
reeds, which are better for this purpose than the more
commonly used straw, should be spread above it. The
plan proposed by Moore allows for the use of poor
conductors such as ash, sawdust, or straw between
the bottom of the pit and the floor, as long as the lat-
ter had been made perfectly watertight.”!

Alexander gave orders to cover his icehouses
with twigs and leaves. Showing evidence of the same
sound judgment, the Italians of the 17th and 18th
centuries covered theirs with a good layer of thatch.
The model proposed by Diderot is very similar to the
Italian snow pits described by Robert Boyle.in 1683.
A pyramidal framework placed above the pit was
carefully covered with straw without leaving any
openings so that the lower layers came down to
ground level. In this roof, the Italians opened a nar-
row door lined with thatch. Diderot added to the
north side of the icehouse a narrow passage tightly
closed by a door at both ends. It goes without saying
that the first door had to be closed before the second
was opened, thereby preventing outside heat from
penetrating into the icehouse in the summer. Finally,
like the Italians, Diderot chose to insulate the ice by
covering it directly with a layer of straw. Moreover,
he suggested that wooden planks secured with large

2.11 Three timbers were embedded into each of the bowed walls
to hold the planks of the wooden facing.
(Canadian Parks Service, photo: Michel Elie; 38G86R 135X-4)

stones should be placed over the straw, in order to
keep everything well compacted.’?

Almost one hundred years later, A Dictionary of
Arts [...] described almost exactly the same method
proposed by Diderot. Only the shape of the roof had
changed, assuming the outline of a cone.”? In the
meantime, Thomas Moore expressed his preference
for thatch, not only because it was effective against
humidity, but mainly because it could protect the
contents of the icehouse from the direct rays of the
sun. As we have seen, his roof stopped a few feet
from the surface of the ground, allowing for proper
ventilation. However, for all this, the air could not
reach the ice, since Moore recommended that the lat-
ter should be blanketed with a thick layer of straw or,
even better, that the ice chamber should be covered
over with planks, leaving only one door to go down
inside.74

right flank of the southeast bastion,
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A
LTl — |
4 = LA
|chimney of [ ¢ : A | wood
= the | AL shed
I & N (M i
“|greenhouse [ s T
> o =0 ‘ Pl
1 A1l W RS
ice reservoir
drain
o 2
metres

2.14 At the top of the masonry walls of the reservoir were found
remains of the walls and floor of the cold chamber. The
darker parts correspond to the bowed walls of the reservoir. In
the centre of the rectangle, appear the wooden beams that
were used to support the ice.

(Canadian Parks Service, drawing: Frangois Pellerin; 88-38G-D5)
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As far as Philip Miller was concerned, he pro-
posed, in 1785, that the icehouse should be topped by
a single or double vault protected by a roof covered
with slate or tile. The vault would start at the top of
the walls of the ice chamber, three feet above the sur-
face of the ground. The roof would sit on an exterior
wall that could be either circular, square, or with six
or eight corners and raised just to the level of the
vault or higher if necessary, so that a door could be
built. To prevent sun and air from getting inside, a
bed of reeds two feet thick, topped by a layer of mor-
tar mixed with hair, would be laid over the roof be-
fore the covering was installed. The opening used to

fill the icehouse could be protected with a closely fit-
ting stone. Barley straw would be used to insulate the
external door installed in the north side. At the same
time, the door used to take out the ice should be pro-
tected from the outside heat by an antechamber.

Loudon’s Encyclopedia introduces several varia-
tions on this theme. First, the two proposed vaults are
separated by an air space. Next, the ice is put in
through an opening placed at the top of the arch. The
precious substance is removed through three swing-
ing or sliding, rather than hinged, doors. One only
has to remove the straw filling the two enclosed

2.13 The Chateau icehouse as it appears on the Duberger model, 1801-1808.

(Canadian Parks Service, photo: Jean Audet; 100/MD/PR-6/S-26-8)
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porches in order to take out the ice. It is important to
point out that this measure is even more effective
when the passage zigzags, and when the chamber is
entered only early in the morning or late in the day.
Instead of being topped by a roof resting on an exter-
nal wall, the vaulted chamber is covered with a layer
of thin clay, and then with an earth mound that also
covers the entry passage.

What methods were used to enclose underground
constructions topped by a room on the ground floor?
The Louisbourg icehouse was successively topped
with a square gabled roof, a gabled roof with six or
seven sides, and a conical roof. The second, which
was built before 1730, was made of a pine frame-
work covered with shingles. It rested on a masonry
wall about six feet high, built over a foundation at-
tached to the top of the inverted cone forming the ice
reservoir. This footing may also have been used to
support the ground floor platform, which was possi-
bly equipped with a trap door. At the entrance to the
building, the presence of an antechamber with the
outside door oriented to the north, reveals the care
from the heat. There is no proof that the walls were
covered with earth, as in the case of an icehouse in
Metz; nor that shrubs were used to shade the con-
struction from the sun’s rays, as counselled by
Bélidor.7s

Robert Morris also taught George Washington
other tricks, derived from his own experience, that
could be used to properly seal an icehouse of this
type. After raising the wall of the ice chamber to
ground level, Morris built a foundation two feet deep
and two feet outside the wall, surrounding it com-
pletely. Over this base, he placed thick stone and
mortar walls about ten feet high, and covered the out-
side face with plaster. Once the roof was installed, a
horizontal plank ceiling was nailed in, and the space
between the two was stuffed with straw. To this
point, Morris’s measures were similar to those rec-
ommended by Miller; however, contrary to the latter,
Morris, who needed a floor at ground level, used it to
improve the insulation of the ice chamber. Under the
floor joists, which rested on the top of the reservoir,
he installed a ceiling, and stuffed the space between
the two with straw. A trap door was opened in the
middle of the floor to give access to the ice in the
storeroom. Finally, according to the rules of the art,
the door of the building was oriented toward the
north.76 Eventually, Washington would build his own
icehouse which, in late autumn of 1785, he covered
with dirt and sod.”’

The small square building representing the ice-
house at the Chéteau Saint-Louis on plans drawn
around 1692 could have been covered with a pavilion
roof (Fig. 2.1). At the beginning of the 18th century,

an addition was added to the south side; thereafter,
the drawings show that the two constructions shared
a single ridge roof. It seems that the roof was covered
with shingles. When it was refurbished in 1730, the
surface area was estimated to be ten fathoms. The
east wall of the rectangular construction had two
openings, one of which resembled a vault. The north
wall was blind and may have been protected by a fire
barrier (battlements). We know that the building had
a floor containing a trap door and windows that could
be closed with shutters, since, in 1733, the records
show that these had been repaired at the same time as
the doors.78

The archaeological excavations revealed only a
few traces of the superstructure of the British
Governor’s icehouse. On the one hand, remains of
pine beams measuring about 30 centimetres thick
which were embedded in the mortar around the top
of the ice reservoir, suggest log construction. Taking
into account the type and thickness of the wood used,
we may estimate that the resistance of the walls to
heat would be equivalent to RSI 2.65 (R 15).7°
Estimating on the basis of the remains, the external
dimensions of the building were 9.10 metres by
about 7.60 metres. The numerous fragments of metal
recovered in the demolition debris indicate that, at
least in its last version, the icehouse was covered by
a metal roof in the “Canadian” style. However, the
debris could also have come from neighbouring out-
buildings destroyed at the same time as the icehouse,
in 1854.

According to the written documentation, 354
feet of timber and 128 boards were bought in 1771,
to be used “in the Roof framing and Beams [...]”" and
“in the double Covering [...]"80 respectively. Does
this mean that the wooden framework of the roof was
then covered with a double layer of the same mate-
rial? It is difficult to be sure, because it could also
have been used for the double facing of the ice-pit,
for which no other sum is recorded in the account
books. It seems that soon after the icehouse was
built, the level of the ground around it was raised and
covered with sod.8! In 1773, soil was again brought
in “for the Ice-house, Covering and Planking it round
to prevent Cattle going on it.”82 The three-dimen-
sional Duberger model probably is indicative of land-
scaping around the building, when it shows the roof
reaching very close to the surface of the ground
(Fig. 2.13).

From the expenses incurred in 1771, we can con-
clude that the ice cellar was covered with a floor
equipped with a hinged trap door.83 The traces un-
covered at the top of the facing of the masonry walls
of the reservoir seem to indicate a very different type
of construction (Fig. 2.14). Unevenly spaced
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horizontal grooves were found perpendicularly to the
direction of the walls. Most of them were closed at
the end facing the inside of the reservoir, so that the
Joists embedded there could not extend regularly
above it. The pine floor planks were attached by
forged nails to the cedar joists which, in most cases,
could not be more than 1.5 metres long. They could
cover only the top of the walls of the reservoir, going
around the pit in the same direction as the walls
(Fig. 2.15):

This kind of floor could not have helped to insu-
late the ice kept underneath in the upper part of the
reservoir. Taking into account the distribution of the
open grooves, it would probably have been possible
to install a complex infrastructure that could hold a
floor above the reservoir, by crisscrossing longer
joists. However, no material remains have been
found that could support the hypothesis formulating
such an arrangement in the last state of the icehouse.
As for the remains from the occupation of the cold
chamber, they were found mainly on the floor that
surrounded the reservoir, and not in the debris that
fell in during the demolition.

The purchase of two double shutters when the
icehouse was constructed seems to indicate the pres-
ence of windows; however, they are not shown in the
Duberger model, and archaeological research has
been unable to confirm their presence. It appears that
the cold chamber was closed using a double door.84
In 1772, a porch made of 108 feet of timber and 50
boards was added, and insulated by covering it with
s0il.85 This could not have been built on the north
side, where the wood shed was located or, on the
west side, where the stables were. No archaeological
remains have made it possible to locate it on the east
side. If it was, in fact, placed there, it may have been
demolished, or entirely removed during the course of

What to Use, Snow or Ice?

large scale renovations, like those carried out in
1778. That year, the 354 feet of original timber were
replaced, and 112 new boards were used for the cov-
ering.8¢ On the Duberger model, the front wall of the
east side is almost completely hidden with earth.
Only the south side, so unsuitable for an opening, re-
mains; here again, no traces have been found.
Nevertheless, it is still possible that the mysterious
porch was built against the right flank of the south-
east bastion of the fort, in the place where the pave-
ment surrounding one of the 1815 greenhouse
chimneys was found (Fig. 2.14). This would explain
why the archaeologists were unable to find the foun-
dations, and the fact that the icehouse has such a
rectangular shape on the Duberger model.

2.15 Remains of the floor of the cold chamber.
(Canadian Parks Service, photo: Michel Elie; 38G85R51X-10)

Diderot said that snow is in great demand in hot
countries. Maybe it was more common and easier to
collect than the ice that formed on lakes and rivers.
In Québec, until the middle of the 18th century, the
custom seemed to be to use snow. According to
Robert-Lionel Séguin, river ice was not commonly
collected before that time.87 Those who wrote about
icehouses do not seem to agree about what would be
the best material to store in these facilities.88 What

are the advantages of one over the other? Abundance
and ease of handling are certainly important choice
elements. It is also necessary to take into account the
“shelf life” of these two forms of frozen water. On 2
June 1784, George Washington asked his friend
Morris whether it was because he had filled his ice-
house with snow rather than ice that he had found
himself so soon left in the lurch! Morris replied to the
first American President that, one year, the snow
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stored in his Philadelphia icehouse was lost in June,
while another year the ice had lasted until the fall.8

It may be that the two statesmen did not know
anything about the particular care that must be taken
to store snow over a long period of time. Diderot
thought that, if it was collected in dry weather and
compacted as much as possible into the icehouse
without leaving any gaps, snow would last as long as
ice. In very cold weather, the snow should also be
sprinkled with a little water, in order to compact it.
Almost one hundred years later, A Dictionary of Arts
[...] shares the same convictions and recommends the
same methods. Without taking sides, Loudon, in An
Encyclopaedia of Gardening, emphasizes the need to
exclude air from the snow and work it in such a way
that it approaches the texture of ice.

Ice storage also requires certain precautions. As in
the case of snow, one should choose, as much as possi-
ble, a day that is cold and dry and leave the doors and
trap doors wide open, so that the icehouse itself is very
cold.% According to Moore, after collecting the ice, it
should be exposed to the cold air for at least one night.
If the outside temperature is very cold, the temperature
of the ice will drop several degrees.?!

Should we, like Diderot, choose the largest and
thickest pieces of ice or, like Miller and Loudon, pre-
fer thin ice that is easier to break up? Indeed, it is
necessary to crumble the frozen substance, and to
crush it into fine particles “not larger than those of
sand or salt,” before storing it in the ice reservoir.9?
In order to carry out this operation, one could use a
mallet, a club, or a stick. The finer the fragments, the
easier it will subsequently be to pack them tightly.

Inside the reservoir, the ice is again beaten with
a large mallet, axe head, or rammer, and occasionally
sprinkled with a little water. This is done in order to
eliminate any gaps in the ice, so that, as everything
freezes, it becomes a solid mass that must be broken
with a chisel or axe when one wants to remove a
chunk. This is how it is possible to keep ice over a
long period of time.%3

Unfortunately, we do not know what raw mate-
rial was used to fill the ice reservoir at the Chateau
Saint-Louis. In the capitale de la neige supply was
not a problem: snow fell in great quantities, and the
ice that formed on the St. Lawrence and St. Charles
rivers was there for the taking (Fig. 2.16).

2.16 Ice cutters on the St. Charles River.

(Jas. P. Cockburn, “Cutting Ice in Winter at Quebec for Summer™; National Archives of Canada, C-40342)
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To Use or Not to Use Additives?

Layering the contents of the storeroom by alternat-
ing slabs of ice and beds of straw was out of the
question as this would result in a porous mass.%
Rather, Miller’s The Gardener’s Dictionary recom-
mends the use of a little saltpetre spread between
each ten to twelve inches of ice, in order to pack ev-
erything tightly together. Loudon also believed in
the virtues of using salt. He recommended that it
should be mixed with the sprinkling water in a pro-
portion of ten pounds of salt for every ten gallons of

Paid for in Coin and in Kind

water, and that enough of this solution should be
poured on the ice, when filling the reservoir, to satu-
rate it completely. He said, the ice would become as
hard as rock, and last three times longer than if pure
water had been used. It would also be less vulnera-
ble when exposed to the air. Loudon explains this
phenomenon saying that the heat absorption capacity
of salted water, and consequently of salted ice, is
lower than that of water or ice to which nothing has
been added.

In Thomas Jefferson’s home, in Monticello, it was
the manager of the property who was in charge of
filling the icehouse. This operation took place be-
tween the end of December and the beginning of
March, most often in January. In 1803, sixty-two
cartloads of ice were required to fill the reservoir.
The President paid $70 to cover all expenses, includ-
ing the men’s work, as well as the cost of their food
and drink.9%5

In An Encyclopaedia of Gardening, Loudon em-
phasizes that, for a long time, the custom was to put
the gardener in charge of the collection, storage, and
conservation of the ice. It is unclear whether or not
the first two activities, at least, were always under
the responsibility of the same person, in an urban
setting like Québec City.9 The documentation is
very discreet on this question. The “Bordereau de la
dépense faite en Canada pendant I’année 1740 [...]”
mentions only the fact that various carters and jour-
neymen were paid 102 pounds for filling the
Chateau icehouse.97 The account books of the Hotel-
Dieu make no mention of the person or persons re-
sponsible for these operations, who were very
probably part of the household. They do not mention
ice cutters either. This may have been because this
task was carried out by domestic servants, or be-
cause the cost of the work was included in the sums
paid for extra help to prepare the icehouse?® and to

Was the Chateau Saint-Louis
Icehouse a Good One?

several carters for trips to the lower town,% to fill
the icehouse.

From 1826 onward, the hospital paid carters for
many snow trips. In the account books, there are no
longer any mentions of filling the icehouse, despite
the significant renovations that were made to the
structure. We may wonder whether the snow cart
mentioned is evidence of work carried out to stock
the ice reservoir.!00 On the other hand, the activity of
the carters may have simply reflected the removal of
snow from the property. Is it possible that the seven
or eight additional ice trips paid for each year be-
tween 1848 and 1851 were related to the work of
filling the reservoir? Unfortunately, the treasurer of
the hospital does not say.!01 Also, the responsibility
for collecting the ice remained unspecified. As far as
the time when this activity took place is concerned,
according to Robert-Lionel Séguin, it was generally
carried out between mid February and the beginning
of March.102

Exceptionally, the administrator of the Hotel-
Dieu Hospital in Québec clearly mentions, at the be-
ginning of the 19th century, the type of work carried
out by journeymen engaged in stocking the
icehouse.!93 Day labourers were also paid to arrange
and crush the ice.!04 The workers were paid in cash;
however, in March 1760, for example, the hospital
also gave them over 2 pots de vin [et] 3 paintes
d’eau de vie.105

On the basis of available written testimony, it is diffi-
cult to know whether the icehouse at the Chateau was
able to satisfy its users and their needs. Was it be-
cause it was only an outbuilding, an utilitarian struc-
ture, that we find little mention of it, or was it

because it was rarely a source of major problems?
The remains uncovered indicate that, because of its
location, construction materials, shape, capacity, ar-
rangement, and insulation, as long as it was filled
properly, this icehouse would be entirely satisfactory.
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WHAT WAS THE ICEHOUSE USED FOR?

In 1754, the Hotel-Dieu nuns gave orders to have a
brass wire mesh installed on the southwest and north-
east windows of the icehouse, to prevent rats from
coming in.!%6 From this, we may conclude that the
building was not only used to store ice, but that it
also had a cold chamber to keep foods that could at-
tract vermin. The presence of a wire mesh over the
mouth of a bottom drain could lead to the same con-
clusion. These undesirables were feared, not only be-
cause of the ravages they could cause in the cold

Ice for Drinks

chamber, but also because they could damage the
materials used to insulate the ice cellar, or because
they could even contaminate the ice itself.

In order to preserve perishable products in one
of the rooms of the icehouse, it was not essential to
have ice that was clear and clean. The ice was used
for many other purposes — in a glass or at the table,
in the kitchen, in the living room, or in the sickroom
— for which cleanness was desirable, if not essential.

The Greeks and Romans used snow and ice to cool
their drinks. Hippocrates was opposed to this prac-
tice, particularly in the heat of the summer, because
he thought that this could lead to a too-sudden cool-
ing of the body. According to the Greek physician,
his contemporaries would, however, put their lives or
health in peril rather than deprive themselves of the
pleasures of drinking iced water. Even during his
campaigns, Alexander the Great did not think of
snow as a luxury, and it is said that he wanted to be
always able to offer cool refreshments to his
ladies.!07 He is also said to have used ice to cool the
hundreds of barrels of wine distributed to his troops
on the eve of battle. He may have wanted to give
them courage! For his part, Nero loved to enjoy his
wines well chilled with snow brought down from the
mountains by his slaves.108

It is said that, at the time of the Crusades,
Saladin offered snow water to Richard the Lion
Heart. In Turkey, the precious mixture, as well as ice
in chunks and sherbets (drinks made with fruit juice)
could be easily afforded by everyone during the 16th
century. At the same time, in Spain and Italy, the use
of snow water was widespread among a rather large
number of people.!% On the other hand, in the court
of France, snow was still considered as an effeminate
luxury at the end of the century. King Henri III used
to add it to his wine, which evidently had the result
of diluting it. In his Ice Book (1844), Thomas

Ice for Frozen Desserts

Masters assures us that this method of cooling would
nevertheless be used in France throughout the first
quarter of the 17th century. This inconvenience
would be finally eliminated when the bottle contain-
ing the alcoholic beverage would be put in a cooler
filled with crushed ice or with water whose tempera-
ture had been lowered by adding saltpetre.!10 Glass
coolers filled with ice water that could be used both
to rinse and cool the cups could be found on the ta-
bles of nobles, and on those of the religious and mili-
tary elites, and later on the ones of the bourgeoisie. In
1729, Bélidor reported that, quite often, icehouses
were built in order to give the officers in a garrison
the pleasure of enjoying cool drinks in the sum-
mer. !

In Québec, the Jesuits scandalized Baron
Lahontan in the summer of 1684 by drinking iced
wine and water. The guest considered this practice
too luxurious to be suitable for those in religious or-
ders.!12 In the middle of the next century, persons liv-
ing in Place Royale owned glass coolers.!13
Moreover, Pehr Kalm mentions that people of quality
put ice in their drinking water and wine during the
summer.!14 In 1831, the traveller Thomas Fowler re-
ported that, since river water in Québec was warm
during the summer season, ice was used to cool the
drinking water in the houses of the gentry and in all
elegant establishments.!15

In ancient times, ice and snow were not only used to
cool the palates of drinkers. The famous emperor
Nero, for example, had a weakness for a little dessert
made of snow flavoured with honey and the juice and

pulp of various fruits: the ancestor of modern fruit
sherbets! In the 13th century, Marco Polo brought
back from China the recipe for a frozen milk dessert
that may resemble the ices we enjoy today. Could
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this dish have been the precursor of ice cream? The
latter was probably created by Italians as late as the
16th century, when ices and sherbets became very
popular. Furthermore, it was an Italian, Catherine de
Medici, who, undoubtedly with the help of her cooks
and chefs, introduced frozen desserts to France when
she went there to marry the future king Henri II, in
1533.

At the beginning of the 17th century, Charles I of
England seemed to have ice cream served regularly at
his table.!16 At that time, it was known that snow or
ice mixed with saltpetre could produce a solution
with a very low temperature. After this discovery, the
fondness for delicious frozen desserts became
widespread among Europeans who were well off.!17
Later, thanks to the Italian Procope and other maitres
limonadiers in Paris, who formed a Guild in 1676,
frozen drinks and ices flavoured with fruits, flowers,
anise seed, and cinnamon as well as tangy frangipani
sherbets became accessible to the masses.!!8

If we believe Jane Austen, iced desserts were still
considered a luxury in England at the beginning of the
19th century. In 1808 she wrote: “[...] In the mean-
time for Elegance & Ease & Luxury [...] I shall eat Ice
& drink French wine, & be above vulgar econ-
omy.”!19 In the United States, it was at this time that
ice cream ceased to be a delicacy reserved for the
rich. In 1700, it was served by the Governor of
Maryland. In 1777 New York confectioners started to
advertise it in their newspapers. George Washington
and Thomas Jefferson developed a true passion for
this dessert, and it dazzled the high society invited to
state dinners at the White House. In his Physiologie
du goiit, the French gastronome Brillat-Savarin
recounts the success enjoyed by one of his fellow-
countrymen who sold ices and sherbets to the citizens
of New York in 1794 and 1795. The need had been
created. At the beginning of the 19th century, the cus-
tom of collecting ice had become common, and well-
insulated icehouses became widespread throughout
the United States. Consequently, the number of con-
fectioners increased, and ice cream parlours and itin-
erant vendors made their appearance.!20

Iced ligueurs'2! may have been introduced in
Québec at the time of the French regime, and were at
least known among the people of quality who could
attract the services of an experienced chef. Among
the various desserts offered to Pehr Kalm by the nuns
of the Hopital Général in Québec, no mention was
made of neiges!22, sherbets, or other frozen de-
lights.123 But this does not mean that the raspberry,
strawberry, and blueberry liqueurs that were some-
times listed among their purchases, could not have
been used to flavour homemade ices.!4 We may be
absolutely certain that, even though, according to
Mrs. Simcoe, Canadian icehouses were rarely used to
make ices for dessert, the Québec upper crust of the
end of the 18th century was nevertheless able to en-
joy these pleasures. Indeed, the wife of the colonel
recounts that ices were in great demand during a din-
ner held by the Honourable Judge Thomas Dunn in
November 1794, when the stoves were so hot, that
the temperature may have reached 90°F.125

Ice and snow did not only play an important role
in the making of these gorgeous and delicious re-
freshments. The conservation and presentation at the
table of these iced delights, as well as creams and
compotes, sometimes also required the services of
the precious frozen substance. On the one hand, the
containers used in the kitchen and the pantry, the
counter of the ice cream parlour and the cart of the
itinerant seller could be placed on a block of ice or
sunk into a basin filled with snow or crushed ice. On
the other hand, in the 17th century, there was a serv-
ing platter, made of glass or ceramic, that made it
possible to combine coolness and refinement at the
table. This cooler consists of a container with side
handles and two independent parts, which were gen-
erally cylindrical in shape, and designed to fit one
into the other, but keeping the walls and bottom from
touching; this was topped by a cover with a raised
edge, that formed another container. The food placed
in the inner dish was kept cool between two layers of
ice, one placed in the space between the two platters,
and the other on the cover.!26

Ice for Medicinal Purposes

While some may appreciate the pleasures that can be
enjoyed by having snow or ice, others can but bless
the heavens for their favourable effects on health.
Well before they were able to understand that the
bacteria responsible for spoiling meat, fish, and veg-
etables become more or less inactive at low tempera-
tures, it was known, from experience, that food stays

edible much longer when kept at low temperatures.
There are documents that bear witness to the fact
that, in Québec City, during the French regime, cold
was used to preserve foods. Many times, travellers
mentioned that, through freezing, food stores re-
mained good to eat, even without salt, until the
spring.!27 It sometimes happened that a spell of good
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weather would come right in the middle of the win-
ter. In January 1795, Mrs. Simcoe feared that meat
bought, as usual, in large quantities in the fall would
become spoiled.!28 Governor Dalhousie mentioned a
similar situation in 10 December 1826:

Much alarm in the kitchen department all over
the Province, in as much as the stores of frozen
meat, poultry & fish will be utterly destroyed if
such weather lasts in the melting mood.'29

This natural resource was generally available
without cost, and every year at the same time.
Baroness de Riedesel could not get over her amaze-
ment when she was assured, in the autumn of 1781,
that she could store provisions such as fish and poul-
try, in the attic, for the winter.

Tout ce qu’il y avait a faire, quand nous avions
besoin de quelque chose pour la table, tel que
viande, poisson, oeufs, pommes ou citrons, était
de les placer dans I’ eau froide le jour précédent.
De cette facon, le froid s’ en retirait et la viande,
tout comme le poisson, redevenaient tendres et
Juteux.!30

Mrs. Simcoe, however, was not as favourably
impressed with the results. It seems that she was more
than homesick when she complained, in 1792, that
the cooks were not as competent as those in England
and that, since the food was all frozen, it was not as
tasty.!3! The reason is that, when it is frozen slowly,
the process breaks up the cells and food becomes de-
hydrated, and loses taste and consistency. Meat thus
frozen cannot be roasted.!32 Fifteen years later, John
Lambert recounted how, during the month of April,
he had tasted turkeys that had been stored for the win-
ter in a cellar or a garret, and that he had found them
remarkably good.!33 Perhaps, they had been buried in
snow as it was apparently done with chickens, and
feathered game?!34 This custom, which Mrs. Simcoe
qualified as a “New York™ habit, was thought to make
it possible to retain the juices of the poultry much bet-
ter than when the frozen bird was hung.!35

The Refrigerator of Yesteryear

We may imagine that freezing is not always de-
sirable. Moreover, in some seasons, it is simply im-
possible. On these occasions, the block of ice
carried in a bed of straw to the kitchen or pantry
spared many good people an ill day, by keeping
fish and poultry from spoiling while waiting for
their turn to go into the cooking pot! Moreover,
how many pans and jugs of milk could have been
enjoyed fresh thanks to the frozen blocks that took
turns to cool them in the dairy house? Mrs. Simcoe
also wrote of to the use of ice to cool butter.!36

Contrary to what Hippocrates believed, drink-
ing iced liquids, particularly during the dog days of
summer, is often considered to be very beneficial.
According to A Dictionary of Arts [...], this lifts the
state of lassitude and torpor, and cures indigestion,
and the almost total loss of appetite and occasional
dysentery, that may be caused by excessive heat.!37
According to Rural Residences (1818), suitably ar-
ranging pieces of ice in one of the rooms of the
house during a suffocatingly hot day produces
cooling air currents activated by the hot air.!38 This
is similar to the advice provided in the 1988 ver-
sion of Environment Canada’s Canadian Weather
Trivia Calendar: “In the hot weather, sit in front of
a fan placed behind a bowl filled with ice
cubes.”139

In earlier societies, the health benefits provided
by the availability of ice at all times were not lim-
ited to the prevention of disease. In Malta, the
Knights thought that snow was the only remedy
that could save them from dying of their various
ills.140 For his part, in 1824, Sir Walter Scott as-
sured us that ice safely stored in an icehouse by a
vigilant gardener, during the previous winter, made
it possible to save the life of his best friend, who
had injured his head when thrown from his horse.
Thanks to the continuous application of ice on the
head of the patient, his pulse, which had risen dan-
gerously as the result of a very high fever, could be
lowered and kept at a safer beat.!4!

It seems that 2,000 years before icehouses were in-
troduced in England and America in the 17th century,
the people of China were already storing their food in
underground structures filled with ice.!42 Whereas
the first European icehouses, which formed part of
the “technical” accoutrements of the most elaborate
establishments, were generally used as ice reservoirs
rather than as food storage facilities.!43 Nevertheless,

little by little, people became aware of the advan-
tages offered by an icehouse when it was used as a
cold chamber. In 1755, a dictionary asserts not only
that ice could be used to store the victuals that can so
easily spoil during the summer, but also that it could
be used to restore those that had started to become
tainted!!44 For its part, Loudon’s Encyclopedia
praises the great usefulness of the icehouse to the
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gardener. When stored in an icehouse, vegetables
such as peas, beans, and cauliflower stay fresh for
some time after harvesting. The temperature of the
room, which may be kept at about 4.5°C, or slightly
above the freezing point, during the whole summer,
also makes it possible to slow down the sprouting of
potatoes, other tubers, bulbs, plants in pots, and cut-
tings. During the winter, the cold chamber could pro-
tect any beehives placed there for hibernation from
any sudden jump in temperature. 145

Without repudiating its primary function, the ar-
chitecture of the icehouse was modified to suit its
new uses.

Petit a petit, le mode constructif évoluera pour
permettre I'aménagement de logettes de conser-
vation d’aliments dans le couloir d’ accés puis
plus tard, d’y prévoir une antiglaciére ou cham-
bre froide de dimensions parfois con-
séquentes.146

Well protected, the antechamber built at the en-
trance to the icehouse was in fact cool enough to
store perishable materials. Shelves could be built

along the walls of the antechamber or, if the walls
were made of masonry, nooks could be cut into them
to provide storage. When needs were greater, as in
the case of a German pharmacist who wanted to keep
in his cellar mineral water produced during the day,
the number of antechambers would multiply, lose
their corridor shape, and assume the proportions of a
storage room!47 (Fig. 2.17a). A gallery built around
the ice reservoir could also be used as a cold chamber
(Fig. 2.17b). This solution was proposed, among oth-
ers, in the February 1842 issue of the Gardeners’
Chronicle, for the construction of a fruit storage
room.!48 Another example of this type of arrange-
ment was provided in the 19th century in a plan
drawn by a German Baron, who wanted to keep his
meat and preserved foods fresh during the sum-
mer.!49 According to Loudon, many icehouses built
along these lines were equipped with recessed
shelves in the outside facing of the thick walls of the
ice chamber, and in the external wall facing it. The
cold storage room was vaulted and had two or three
small openings covered with gratings which, when
not sealed with closely fitted stones, allowed the pas-
sage of light and air. In Europe, antechambers and
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galleries were built not only in underground ice-
houses, but also in those built above ground. The
warehouses built to store beer in Germany are a good
example.!50

According to Mrs. Simcoe, in Canada icehouses
were used as pantries to store meat.!5! On all evi-
dence, they were the best place to do this, particu-
larly when the meat had not been preserved in any
way. It is, however, difficult to evaluate to what ex-
tent the icehouse was effectively used as a “refrigera-
tor” in this area. We do not know, for example,
whether the ice stored in the icehouses owned by
store owners and hotel keepers in Montréal, at the be-
ginning of the 18th century, were used to keep meat
during the four months of intense heat inside or out-
side the building.!52 Pehr Kalm does not specify ei-
ther whether the meat from slaughtered animals that
could not be consumed at one time was kept fresh in
an icehouse or elsewhere.!53 In effect, there were
other places where people could store ice, in order to
keep meat and fish fresh, however briefly; and where
less delicate foods, and those that were suitably pro-
cessed, could be stored. In the second basement of
the Sulpician Seminary in Montréal, there was a root
cellar and a storeroom and, in the third basement, a
small meat cellar known as a “jambonnier.”!54 At the
Hotel-Dieu in Québec, the nuns had outfitted their

house with a dairy, a root cellar, an egg room, and a
larder.!55 In the Chateau Saint-Louis, meat was kept
in a large cupboard and in a larder. Food products
could also be stored on shelves built in the cellars, in
the pantry, and in the dairy.!56

A document of the Hopital Général in Montréal
reveals that many of the townsfolk stored their meat
in the very good icehouse the nuns had on their prop-
erty in the 18th century.!57 Unfortunately, we do not
know how this food compartment was arranged. By
about 1780, along the river, the foods are said to have
been placed on a clean plank that was used to cover
the underground ice reservoir.!38 Even though used in
the more rural areas, this type of icehouse, where the
cold chamber seems so rudimentary, was not charac-
teristic of those that were built in some farms in the
19th century and later. At that time, above-ground (or
only partly buried) icehouses were starting to make
an appearance. In some cases, these were used as
dairies, or were attached to a cold chamber that was
used for that purpose.!59

In 1851, the Journal d agriculture [...] du Bas-
Canada recommended the use of a type of icehouse
where an actual room was built over the ice cellar. A
floor with a trap door was used to separate the two
superimposed spaces, and fans installed in the gables
of the roof were used to remove hot air in the

2.18 What did the well-stocked interior of the 1771 icehouse look like?

(Canadian Parks Service, drawing: Frangois Pellerin; 88-38G-D4)




Among the Outbuildings of the Chateau, an Icehouse

2.19 Iron bar with hooks used to hang food in the cold chamber of the icehouse.

(Canadian Parks Service, photo: Jean Jolin; 38G-106/ACM/PR-6/P-35)

summer.!60 The icehouse in the Louisbourg Fortress,
like that built by R. Morris in Philadelphia, are good
18th-century examples of this type of structure. As
we have seen, in Louisbourg, the cold chamber mea-
sured approximately six feet high from the floor at
ground level, to the beginning of the roof. Built over
a larger reservoir, the walls of the cold storage room
erected by the American Morris, were about ten feet
high and were plastered on the outside. Both the ceil-
ing and the floors were insulated.

The above-ground section of the French ice-
house at the Chateau Saint-Louis had windows and
shutters that could be used to control the temperature
and humidity inside the building to a certain extent.
It seems that the cold chamber built over the British
icehouse, at least at the beginning, also had windows
that could be closed using double shutters. A floor
over the entire inner area of the room would offer a
spacious stretch of 8.55 metres by about 7.0 metres
for the storage of various goods, and ease of circula-
tion (Fig. 2.18). The account books show that two
racks were installed in 1773, and that shelves were
built in 1779.161 If the wooden platform covered only
the top of the masonry walls of the reservoir — as
may later have been the case — the available space
would shrink to a corridor measuring only 26.4 me-
tres in length by about 1.2 metres in width. This cor-
ridor could have been expanded: timbers embedded
in the narrow slanting grooves at the top edge of the
north and south walls of the reservoir could have
served to support a gallery overhanging the ice stor-
age room. On the other hand, the same remains could
have been used to support a railing or a dividing wall
built around the reservoir, and thus point to the pres-
ence of a much smaller cold chamber.

The height of the room is not known. The
Duberger model shows the layout of the landscape
outside, rather than the free height inside. It also
shows that the roof of the icehouse was lower than
that of neighbouring buildings; but this does not
mean that it was difficult to move around inside. The
archaeological excavations have revealed that the
floor of the cold chamber was located at a level that
was lower than those of the wood shed and the sta-
bles. A 3-metre long strip of forged iron, still carry-
ing thirty-five of its thirty-six original hooks, was
discovered in the demolition debris that filled the ice
reservoir (Fig. 2.19). This iron bar, which measures
6.5 centimetres wide by 1.1 centimetres thick, was

secured to the ceiling around the middle of its length
by a forged ring bolt, which had a sharp 18—centime-
tre tip with four barbed sides. To prevent it from
swivelling, it could be attached to the wall by one
end, which has been folded at right angles, and
through which three holes have been drilled. Hooks
are attached to the bar every 6.5 centimetres, with the
blunt end hammered against the support to form a
rivet. Arranged in succession on one side and the
other of the bar, the hooks were undoubtedly used to
hang all sorts of victuals, including fresh, smoked, or
dried meats, either whole or in quarters, or made into
sausages. The bone remains found in the building
call to mind the cuts of beef, veal, mutton, pork,
moose, and caribou that had probably been wrapped
in icehouse cloths;!62 the poultry, such as chickens,
turkeys, and domestic geese; the small game, includ-
ing duck, grouse, passenger pigeons, hares, and even
beaver; as well as the freshwater, anadromous, and
marine fish that could one day have been suspended
from those hooks, away from the rats.!63 Other hooks
found may have been used to hang a chain of garlic
or lantern from a wall or beam (Fig. 2.20). Three of
these had iron spikes for hanging, while the fourth
had two holes.

Since the icehouse was located very close to the
greenhouses and the Lower Garden, we can imagine
that the gardener may have used it to store his bulbs,
cuttings, and dormant plants. Also, it was surely con-
venient to use it to store freshly harvested fruits and

2.20 Forged iron hooks. Height of the centre hook: 158 mm.
(Canadian Parks Service, photo: Jean Jolin; 38G-106/ACM/PR-6/P-47)

55



Chapter 2

56

vegetables, and even those bought at the market, be-
fore they found their way to the pantry or were re-
quired in the kitchen, to be sent to the table, or used
in preserves. In this case, it is possible that, once pro-
cessed, they would again have found their way back
to the icehouse.

Remains of several creamware and stoneware
pots, coarse earthenware and stoneware jars,
stoneware bottles and jugs, glass demijohns,!64 bot-
tles and flasks, as well as of barrels have been found
on the site (Figs. 2.21 to 2.31). They could have been
used to store jams, liqueurs, syrups, vinegars, salted
or marinated vegetables, and salted herbs, as well as
oil, water, soda waters or alcoholic beverages, spices,

2.21 Creamware preserve pots. Height of the centre pot: 106 mm;
outer diameter: 95 mm.
(Canadian Parks Service, photo: Jean Jolin; 38G-106/ACM/PR-6/P-36)

2.22 Iron barrel hoops and brass tap. Diameter of the smallest
hoop: 290 mm.
(Canadian Parks Service, photo: Jean Jolin: 38G-106/ACM/PR-6/P-38)

2.23 Bottles used to store drinks. From left to right: stoneware beer
bottle, soda water bottle, and glass wine bottle, all of British
manufacture. Height of the body of the wine bottle: 132 mm;
diameter at the base: 96 mm.

(Canadian Parks Service, photo: Jean Jolin; 38G-106/ACM/PR-6/P-51)

honey, b