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Abstract

The unusual spring and summer weather of the year 1816 in central
Canada is discussed using Canadian newspaper accounts together
with manuscript records from early amateur weather observers.
Many of the spectacular meteorological events of this year that are
known to have affected the northeast United States have close parallels in central Canada. The available instrumental records suggest
that the summer of 1816 in central Canada was colder than any that
has been observed in more-recent times.
1. Introduction

The extreme cold that prevailed during the spring and
summer of 1816 in some regions of the world represents one
of the most unusual climatic episodes that has occurred since
the advent of instrumental weather observations. The effects
were particularly severe in northern New England, where
1816 was to be popularly remembered as the "year without a
summer." In New England the unusual weather began with a
severely retarded spring, with frost and snow recorded several times during April and May (Ludlum, 1966; Stommel
and Stommel, 1983). On 7 June there was a significant snowfall throughout Maine, Vermont, New Hampshire, and northern New York. In a few days the temperatures had warmed to
more-seasonable values, but three further cold waves with
frost were to follow in July and August. The New England
corn crop was severely affected and considerable hardship
resulted. Unusually cold temperatures and widespread famine also occurred in Europe (Post, 1974). The peculiar meteorological events of 1816 followed the massive eruption of
Mount Tambora in April 1815, and so the cold summer has
been regarded by many as a spectacular manifestation of the
influence of volcanic aerosols on the surface climate (e.g.,
Stommel and Stommel, 1983).
Most published studies of the anomalous weather of 1816
have focused on conditions in New England. A number of
anecdotal accounts were collected in the early work of Perley
(1891). Ludlum (1948), Hoyt (1958), and Ludlum (1966,
1985) provided more complete descriptions of the weather in
the summer of 1816; these were based largely on newspaper
accounts together with some instrumental records kept by
individuals in New England. Recently Stommel and Stommel
(1983) have published a fascinating monograph discussing
the anomalous weather of 1816, its causes, and its immediate
and long-term social effects.
Most of these works have included at least peripheral references to the weather of 1816 in the British colonies that half
a century later were to become the nation of Canada. In the
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FIG. 1. Map showing the locations mentioned in the text. The
dashed line shows the border with the United States. The dotted line
is the border between the present Canadian provinces of Ontario and
Quebec, which in 1816 were the colonies of Upper Canada and
Lower Canada, respectively. The town of York was renamed Toronto in 1834.

present article a more-complete discussion of the Canadian
"year without a summer" will be presented. In the process,
some of the very early history of the scientific observation of
the weather in Canada will be revealed. In particular, attention will be focused on two rather remarkable men, Alexander Spark and John Samuel McCord, who were taking
regular instrumental observations in 1816, and who can be
considered the earliest individuals of importance in the history of Canadian meteorology.
In Section 2 the events of 1816 as revealed in Canadian
newspapers of the time are discussed. Section 3 is a sketch of
the early history of Canadian meteorological observations,
with particular focus on the observers active in 1816. In Section 4, the available instrumental observations are examined
in order to learn how unusual the conditions of 1816 really
were. A brief summary then follows in Section 5.
2. Canadian newspaper accounts of the weather
in 1816

The general sequence of events in central Canada can be followed in contemporary newspaper stories. The most complete descriptions are given in the newspapers of Quebec City
and Montreal (see Fig. 1 for the locations of the towns mentioned in this article). As one moves westward to Kingston
and then to York, one finds reduced newspaper coverage of
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the weather throughout the spring and summer of 1816; this
may indicate that the cold was less severe in the west.
The unusual cold was noted by the Quebec Mercury on 14
May 1816 where it was briefly reported that "we had a fall of
snow this morning; the weather continues cold," and concern was expressed for the consequent delays in sowing the
wheat crop. By 28 May the editors were willing to suggest a
possible cause: . . much has been said in the American
papers of the remarkable spots being lately seen on the sun's
disk, . . . it has been suggested that the extraordinary cold
weather may have been the effect of so much of the sun being
thus inumbrated."
Following the snowstorm of 6 and 7 June one finds the
Quebec Mercury stating that "we had a pretty heavy snow
yesterday [6 June] for an hour and a half. Some has fallen
today. The wind is northerly and heated stoves are not uncomfortable. Several birds have been found perishing in the
streets." The Montreal Gazette reports that it snowed on
both 7 June and 8 June. The Kingston Gazette reported some
snow on 6 June. The York Gazette has no reference to this
remarkable snowstorm.
After the early-June snowstorm, there is a fairly optimistic
report in the Montreal Gazette of 17 June to the effect that
"the weather has assumed within these few days a favourable
change, and we now begin to be sensible of the influence of
the summer sun. The reports from the country are more
cheering with regard to the appearance of the wheat in this
district, than might have been apprehended from the extreme
backwardness of the season." Indeed, after this there is little
interest expressed in the Canadian papers concerning the
weather during the remainder of the summer. The only Canadian newspaper report of the three severe cold waves known
to have afflicted New England in July and August is in the
Quebec Mercury of 9 July, and even here the weather appears
to be an excuse for the writer to air his moral concerns about
women's fashions of the time: "Cold weather has for these
last three or four days returned to us, to a degree to make fire
comfortable, particularly for sedentary people. We mean
males, for as to females, near naked as they generally are, it is
seldom they can keep from the fire in any weather."
Optimistic reports concerning the crops are repeated in the
Quebec Mercury on 30 July, and then, on 24 September, it
was reported that ". . . the season generally, for some time,
has been favourable, so as to give time to the wheat in the
neighbourhood to ripen, though late." Unfortunately, the
delay in the ripening of the wheat crop meant that, at least in
some parts of Lower Canada (i.e., the present province of
Quebec), much of the crop was to be destroyed by frost in late
September and early October. Thus the Quebec Mercury fox 8
October states that "the failure of the harvest in certain parishes on the South Shore of the St. Lawrence, below Quebec,
owing to the late frosts, we regret to learn threatens the most
serious consequences to the inhabitants of those parishes . . .
[several parishes] are said to have entirely lost their wheat
harvest." The Halifax Chronicle, in December, was to report
on the resulting famine as follows: "It has been given us from
the most authentic sources, that several parishes in the interior parts of (Quebec) are already so far in want of provisions
as to create the most serious alarms among the inhabitants."
The general picture of the summer of 1816 that emerges
from perusal of contemporary Canadian sources is similar to
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that documented for New England. In particular, the cold
spring and the early-June snowfall apparently affected the
present provinces of Quebec and Ontario, at least as far west
as Kingston. The July and August cold waves that brought
frost (and consequent damage to the corn crop) in New England may have been less severe in Canada, but frosts in the
early autumn apparently destroyed much of the wheat crop
in parts of Quebec. Just as in New England, the hardships
caused by the weather in 1816 were to be recalled and exaggerated throughout the years. In the 1890s W. L. Smith, a Toronto newspaper reporter, traveled throughout rural Ontario
gathering tales from the surviving pioneers. His collected
stories (Smith, 1923) contain several references to the
"summerless year" of 1816. His book includes the following
amazing statement attributed to a resident of southern Ontario: "Snow commenced falling in June, and until spring
came again the whole country was continuously covered by a
wintry blanket."
3. The observers

In the United States and Europe, meteorology became a subject of significant interest to governments only in the mid and
later nineteenth century. The Canadian experience was typical in this respect; the colonial government set up an observatory in Toronto in 1840, and a nationwide weather forecasting service was established in the 1870s. However, in earlier
times there were far fewer weather observations by private
individuals in the sparsely populated Canadian colonies than
in either western Europe or the United States. Whereas the
earliest series of daily temperature records in America are
thought to date from the 1730s (e.g., Ludlum, 1966), the first
instrumental observations in Canada were apparently taken
in the late 1760s by individual British Army officers (Rose,
1766; Dymond and Wales, 1770). These early measurements
cover only a few months. The first extensive daily instrumental records in Canada are apparently those of Rev. Alexander
Spark at Quebec City beginning no later than 1798, and of
the McCord family in Montreal commencing in 1813. By the
cold year of 1816, these individuals had been joined by employees of the Hudson's Bay Company at two company posts
along the eastern shore of Hudson Bay.
The following sections will describe these early observations and give brief sketches of the men responsible. The
source for biographical information about Spark is Lambert
(1983), while that for the McCord family comes from summaries provided by the McCord Museum of Montreal (see
also Atherton, 1914).
a. Reverend Alexander Spark of Quebec City
Born in Scotland in 1762, Alexander Spark came to Quebec
in 1780 as a teacher in a local school. He went back to Scotland in 1783 to study for the Presbyterian ministry and to receive ordination. He soon returned to Quebec City and became assistant to the aging Presbyterian minister there,
ultimately taking over the ministerial duties by 1789. In addition Spark became editor of two local newspapers (which
were owned by a member of his congregation) for some years
during the 1790s. Under Spark's leadership his congregation
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FIG. 2. The entries for June 1816 from the meteorological register of Reverend Alexander Spark of Quebec City. The left hand page contains miscellaneous diary entries. The columns in the right hand page are (from left to right) the day of the month, temperature (degrees F) at 8
A.M., barometric pressure (inches of mercury) at 8 A.M., description of the weather at 8 A.M., temperature at noon, temperature at 3 P.M.,
barometric pressure at 3 P.M. , and description of the weather at 3 P.M.

grew in numbers and prosperity, and he helped to organize
the growth of the Presbyterian Church throughout the entire
colony of Lower Canada. His services were recognized by the
award of an honorary doctorate by the University of Aberdeen in 1804.
Throughout the years of his ministry, Spark continued his
work in education, personally tutoring students in classics
and mathematics and also helping to establish schools for the
poor. At the time of his death in 1819, he had been proposed
as a trustee for the administration of public schools throughout Lower Canada.
Alexander Spark was the epitome of an Enlightenment
clergyman. His interests were very broad indeed. His library
is reported to have held 850 volumes in several languages.
His personal journals include notations that he made on history, philosophy, music, and literature. According to Lambert (1983), Spark had a "surprising interest in love poetry,
which he wrote in a studied formal style, when not in a lighthearted vein." Spark's interests extended to such areas of
natural science as astronomy and botany. He even performed electrical experiments with homemade apparatus.
Spark's principal scientific activity was observing the
weather. Currently extant are his meteorological registers
from December 1798 through to the day of his death in
March 1819. Throughout this period (with only about 20
missing days), he recorded the temperature at 8 A.M. and/or

3 P.M. each day (in later years there are also some noon
temperatures). After 1803, barometric readings (to the nearest 0.1 inch) were also included. Figure 2 is a reproduction of
the entries from his register for June 1816. This general format is followed throughout the registers, with the instrumental observations and a brief description of the daily weather
on the right-hand page, and more-extensive comments on the
weather and other diary entries on the left-hand page. The
registers make fascinating reading today, as the miscellaneous entries on the left pages include such things as his reflections on the French Revolution, translations of Italian Renaissance poetry, and notes about current events, together
with such homely items as kitchen recipes and household
accounts.
In Fig. 2 one can see the very cold temperatures recorded
for 6 June through 9 June 1816. The entry on the left hand
page for the eighth reads, "The 6th, 7th and today bleak cold
very uncommon weather for the season—on the 7th it
snowed a little the whole day—at 10 at night the ground was
completely covered." The entry above for the seventh reveals
that Spark witnessed another interesting event on the day of
the snowstorm: "Paid Stinson a prisoner for copying some
tunes—he attempted to escape from jail when I came out."
It is known that someone in Quebec City was taking
temperature observations in the early 1790s, since some
temperatures were published in the Quebec Herald newsUnauthenticated | Downloaded 01/09/23 03:13 AM UTC
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paper in February 1790, and in Le Magazin de Quebec during
1792-94. The publication of temperatures in Le Magazin de
Quebec appears to coincide with the period Spark edited that
paper, and so it is a reasonable surmise that Spark's observations had begun by this time. If this is indeed true, then his
manuscript records prior to 1798 have yet to be found.
b. Thomas and John Samuel McCord of Montreal
There are also currently extant manuscript meteorological
records dating from January 1813 from the McCord family
of Montreal. These records extend to 1842 and are largely the
work of John Samuel McCord. Since John Samuel was born
in 1801, however, it is reasonable to suppose that in the earliest years his father, Thomas McCord, may have been involved in the taking and recording of observations. Indeed it
is possible to identify the handwriting of more than one individual in the early years of the McCord manuscript.
Thomas McCord (1750-1822) emigrated to Lower Canada from Belfast as a young man, and the money he made in
Montreal in the distillery business was the basis for the family's prosperity. After acquiring wealth, Thomas entered public life, serving for several years in the Legislative Assembly
of Lower Canada.
Thomas' eldest son, John Samuel McCord (1801-1865),
was a very prominent citizen of Montreal. Called to the Bar
in 1822, he became a successful lawyer. In 1842 he was made
a judge, and he ultimately served on the highest court in
Lower Canada. John Samuel was also active in the military,
rising to the command of a brigade in the Militia. Other of his
activities in the community reflect an interest in public
health; he was on the board of the Montreal General Hospital and a trustee of the Protestant Burying Grounds. He
served as Chancellor of Bishop's College (now Bishop's University in Lennoxville, Quebec) from 1858 to 1865. Figure 3
shows McCord sometime after 1858.
J. S. McCord was also very much involved in the study of
natural science. In contrast to Spark, who might be best described as a scientific "dabbler," McCord was an amateur
scientist of some distinction. He was in correspondence with
some of the leading scientists of the day, including the geologist Charles Lyell and the astronomer John Herschel. Some
of his observations were cited by Lyell (1845). McCord's
measurements of solar and terrestrial radiation at Montreal
were published in a European journal (McCord, 1840). Some
of his reflections on the possible changes in Canadian climate
were also published (McCord, 1848). McCord was a member
of the Albany Institute in New York state, and in 1827 was
one of the founders of the Montreal Natural History Society.
In addition to taking regular thermometric and barometric observations, McCord was interested in more-fundamental aspects of meteorology. His notebooks include some
simple data analysis aimed at finding a relation between rainfall and the phase of the moon, as well as an exposition of his
ideas of how the Gulf Stream affects the prevailing winds. He
was very much interested in the question of climate change,
and in order to investigate this issue he collected temperature
observations from a large number of North American
locations.
The McCord meteorological registers vary in format
through the years. The manuscript page for June 1816 is re-

FIG. 3. Daguerrotype of John Samuel McCord. Courtesy of the
Notman Collection of the McCord Museum.

produced here as Fig. 4. In this early period, temperature
measurements were recorded twice each day, usually between 7 and 8 A.M. and then between 4 and 5 P.M. In addition,
a brief description of the weather was included. In later years,
more-frequent temperature observations are sometimes recorded and barometric measurements also appear. Unfortunately, McCord ceased his daily meteorological observations
in 1842, when he felt his new judicial duties would not allow
him sufficient leisure for their continuance.
c. The Hudson's Bay Company
In 1814, the Hudson's Bay Company, which controlled large
areas of the Canadian north and northwest, instituted a program of daily thermometric observations at their Whale
River and Eastmain posts on the eastern shore of Hudson
Bay. The rather optimistic purpose of these measurements
was to assess the potential for agriculture in the region (Wilson, 1985). At Eastmain, the observations continued into
1821, while at Whale River they cease in August 1816.
Further details are given in Wilson (1985).
4. The manuscript records of the weather in 1816

a. Introduction
Even a casual perusal of the Spark and McCord manuscripts
reveals the unusual character of the weather in the spring and
summer of 1816. The June snowstorm at Montreal and Quebec City occurred almost a month later in the year than the
latest recorded measurable snowfall in modern times at
Unauthenticated | Downloaded 01/09/23 03:13 AM UTC
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FIG. 4. The entries for June 1816 from the meteorological register of the McCord family of Montreal. The entries in the columns (from left
to right) are the day of the month, the hour of the morning observation, the minute past the hour (the dots entered in this column apparently
mean that the observations were taken on the hour), the morning temperature (in degrees F), the hour of the afternoon observation, the minute
past the hour, the afternoon temperature, and then a description of the weather along with the direction of the prevailing wind.

either city. Also notable in the record is a virtual absence of
any particularly warm weather in 1816. Spark's 3 PM
. .
temperatures are greater than 80°F (27°C) only six times
throughout the whole summer, while McCord's afternoon
temperatures rise to over 80°F on only seven days. In Spark's
comments he never makes reference to the weather being
particularly warm at any time during this summer.
A comparison of the monthly mean temperatures (average
of 8 A.M. and 3 P.M. ) computed from the entries in the last ten
years of Spark's register is given in Table 1. The 1816 temperatures in March through October were below the ten-year
average for each of these months, while those in March, April,
May, June, July, and September of 1816 were the coldest recorded. Also striking in Table 1 are the cold temperatures observed in the summers of both 1815 and 1817. The persistence
of the cold into 1817 is evident in other localities as well (e.g.,
the New Haven temperature record reproduced on page 23 of
Stommel and Stommel (1983), and the central England
temperature series of Manley (1974)). Indeed, in the Hudson
Bay region the summer of 1817 may have been even colder
than that of 1816. Table 2 shows the monthly mean tempera-

tures in the spring and summer of each year from 1815
through 1821 at the Eastmain trading post (Wilson, 1985).
The temperatures recorded for both May and June in each of
1815, 1816, and 1817, along with the July temperature in
1817, are all much lower than the values measured in the
years 1818-1821. The extreme cold during the summers of
1815-1817 is also reflected in the recorded descriptions of ice
conditions in Hudson Bay (Wilson, 1985).
In the following paragraphs, an attempt is made to use the
manuscript records to reconstruct the sequence of unusual
meteorological events in central Canada during 1816 and to
compare the Canadian weather with that observed in New
England.
b. April and May
The reports of the cold spring found in newspapers of the
time are confirmed by the Spark and McCord meteorological
registers for 1816. In Quebec City the 8 A.M. temperature
dipped to 10°F (-12°C) on 10 April, and then on each day
from the 15th through the 18th the 8 A.M. temperatures were
Unauthenticated | Downloaded 01/09/23 03:13 AM UTC
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1. The monthly mean temperatures (average of 8 A.M. and 3 P.M. values) from the measurements of Reverend Alexander Spark at
Quebec City. In degrees C.
Month

1809

1810

1811

1812

1813

1814

1815

1816

1817

1818

January
February
March
April
May
June
July
August
September
October
November
December

-13.6
-13.1
-7.5
3.3
11.4
18.2
18.6
18.0
11.9
10.9
-3.6
-5.9

-12.1
-9.5
-2.6
5.6
12.3
19.6
18.6
19.9
14.6
6.0
0.0
-8.4

-10.2
-7.5
-0.2
6.2
13.5
18.3
21.1
19.5
14.8
4.9
-0.3
-7.0

-13.0
-11.6
-6.3
2.8
10.2
16.5
19.1
20.0
13.0
7.2
-0.1
-7.9

-13.3
-8.7
-6.0
5.0
11.4
17.3
19.0
19.7
16.0
7.5
-4.5
-8.5

-10.6
-7.9
-4.6
2.9
12.5
19.4
18.7
18.4
13.2
7.5
1.5
-10.1

-11.7
-10.2
-2.7
2.9
9.4
17.5
20.8
17.8
12.5
6.6
-2.0
-9.3

-10.7
-10.4
-6.9
2.7
8.4
15.0
16.1
18.0
11.9
4.9
-0.6
-9.3

-14.7
-13.3
-3.4
2.6
9.6
15.9
19.4
17.3
13.1
4.4
0.6
-7.3

-12.9
-14.4
-2.3
3.0
12.2
18.4
21.0
18.4
13.9
7.6
1.0
-9.4

TABLE 2. Observed monthly mean temperatures as processed by
Wilson (1985) for the summer months at the Hudson's Bay Company post at Eastmain. Missing months indicated by "M." Temperatures in degrees C. Adapted from table 1 of Wilson (1985).

Year

May

June

July

August

September

1815
1816
1817
1818
1819
1820
1821

-1.2
0.3
-4.1
6.0
3.2
2.5
1.1

6.4
6.7
3.9
9.9
8.0
10.3
8.3

14.8
M
10.9
13.5
14.8
13.8
M

14.6
M
M
12.4
12.4
12.4
M

6.2
M
M
9.7
8.4
7.1
M

below freezing. This mid-April cold spell was even more severe in Montreal; McCord's morning temperatures were
below freezing on each day from the 10th through the 17th.
The weather in May in Quebec City was also unusual.
Spark recorded snow on both 1 May and 29 May (the latest
measurable snowfall at Quebec City in modern records was
on 6 May, according to information from the Canadian Atmospheric Environment Service). Spark's Quebec City temperatures dipped below freezing on the mornings of both 17
and 29 May. Unfortunately there are no observations recorded in the McCord register from 4 through 28 May. On
the 29th there is no reference in the McCord manuscript to
the snow noted by Spark in Quebec City, but the occurrence
of frost is recorded on that day.
c. June
The most memorable aspect of the weather of 1816 in New
England was the snowstorm of 6-8 June. Spark's comments
on the June snow in Quebec City have been noted earlier;
they leave little doubt that the snowfall on the seventh
amounted to a significant accumulation. Examining the righthand page of Spark's register for June 1816 (Fig. 2), one
learns that the fifth was cool, with rain in the morning and
clearing skies in the afternoon. Rain recommenced during
the night of the fifth, and the temperature began to drop; by
the morning of the sixth, the rain was mixed with snow. On
the seventh, the snow was continuous and Spark's thermometer registered 34°F (1°C) at 8 A.M. and only 36°F (2°C) at 3 PM
. .
The skies cleared on the morning of the eighth, but not until
the afternoon of the 10th was the temperature in Quebec City
to rise above 60°F (14°C).

The sequence of events surrounding the snowstorm as recorded by McCord in Montreal (see Fig. 4) was somewhat
different. The 7 A.M. temperature on the fifth was 60°F (14°C)
and, although there was no afternoon temperature reading,
the weather for the day was described as "warm and sultry."
There must have been a precipitous cooling during the night
so that by 7 A.M. on the sixth the temperature had dropped to
40°F (4°C); this temperature change was accompanied by a
reversal of the wind from southerly to northerly. The sixth
opened with rain, which turned to "showers with snow" later
in the day. The temperature continued to drop so that there
was "ice and frost" during the night and a 34°F (1°C)
temperature at 7 A.M. on the seventh. In contrast to the situation at Quebec City and throughout much of northern New
England, there was no snow recorded in the McCord manuscript on the seventh (in agreement with the Montreal Gazette
report mentioned earlier in Section 2). However, the temperature remained so cold that frost and ice were recorded again
on the night of the seventh. McCord noted some "light
snow" on the eighth.
The remainder of the month of June was most notable for
the occurrence of the nearest approach to a heat wave in the
summer. On each of the 21st, 22nd, and 23rd both McCord
and Spark measured afternoon temperatures of at least 80°F
(27°C). Nothing comparable in the nature of warm weather
was to be experienced during the remainder of the summer.
Similar weather was observed as far east as Brunswick,
Maine, where 21, 22, and 23 June were the three warmest
days of the entire summer (Stommel and Stommel, 1983,
p. 45).
d. July, August, and September
The most significant meteorological events during July and
August in New England were cold waves from 5 through 9
July and in late August. These were accompanied by widespread frost and played an important role in the agricultural
disaster in New England (Stommel and Stommel, 1983).
These summer cold waves were also observed at Quebec City
and Montreal, but were apparently much less severe there
than in parts of New England. Figure 5 shows the 8 AM
. .
temperatures recorded by Spark each day during July, August, and September (no data for 3, 4, 5, and 29 July). The
early July cold spell is evident in Fig. 5, with the 8 AM
. .
temperature dipping to 46°F (8°C) on 7 July. In Montreal the
coldest morning temperature observed by McCord in July
Unauthenticated | Downloaded 01/09/23 03:13 AM UTC
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FIG. 5. The 8 A.M. temperatures recorded at Quebec City by Alexander Spark during July, August, and September 1816.

was 48°F (9°C) on the eighth. These temperatures can be
compared with the 33.5°F (1°C) recorded on 9 July at Brunswick, Maine (Stommel and Stommel, 1983). Given the
temperatures observed at Montreal and Quebec City, it
seems unlikely that frost would have occurred near either
town. By contrast, there was a damaging frost over much of
northern New England; in Maine "ice froze thick as window
glass" (Stommel and Stommel, 1983).
In New England, the frost returned on 21 August and then
again on 29 August. The temperature record at Quebec (Fig.
5) shows morning temperatures on both the 21st and 29th
that are relatively cold, but which are much warmer than
would suggest the likelihood of frost. Similar temperatures
were measured on these days by McCord in Montreal.
The remaining meteorological events of interest in this unusual year were the late-September frosts that administered
the coup de grace to much of the unharvested wheat crop. The
8 A.M. temperatures recorded by Spark (Fig. 5) range between 36°F (2°C) and 40°F (4°C) on each of 24-29 September. McCord's morning temperatures on these days were
even colder. The occurrence of such temperatures at the end
of September is actually not very unusual (a low of —4.8°C
was recorded at Quebec City in September 1980). However,
in 1816 the retarded state of the wheat crop due to the anomalously cold weather earlier in the summer made the crop
vulnerable to these autumnal frosts.
e. Comparison with modern values
The comparison of the temperature measurements taken in
1816 with modern data is beset with a number of obvious difficulties. Nothing is known concerning the accuracy or calibration of the thermometers in use by either Spark or
McCord. It is known, however, that many commercially
available thermometers at the turn of the nineteenth century
had achieved reasonable accuracy (Middelton, 1966, Stommel and Stommel, 1983). By the 1830s, J. S. McCord himself
had become sufficiently interested in possible instrumental
errors to compare the readings of nine different thermometers. These comparisons revealed discrepancies of typically
one or two degrees Fahrenheit. It is not known, however, if
this set of nine included the one that had been used in 1816.
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Another uncertainty is added because nothing is known of
the exposure of the thermometers as employed by either
Spark or McCord, or any other aspects of the procedures
used in making their observations.
Another problem concerns the different locations of the
instruments in 1816 and the modern stations. For Quebec
City this problem is particularly acute, since the available
modern observations are from the Quebec City Airport. In
Montreal there have been continuous temperature observations taken at the McGill University Observatory since 1872
(incidently these are the observations for Montreal that are
used in the well-known "World Weather Records" data set,
e.g., Clayton, 1927). The observatory has been located near
downtown Montreal during this time, perhaps within a kilometer of the location of the McCord home in 1816. Of
course, the growth of the city over the years introduces still
more complications in the interpretation of temperature differences between 1816 and later periods.
Even with all the attendant uncertainties, the comparison
of the temperatures in the Spark and McCord manuscripts
with those measured more recently is still an interesting exercise. Table 3 shows the coldest monthly minima and maxima
temperatures in modern (1951-80) records at Quebec City,
compared with the coldest 8 A.M. and 3 P.M. temperatures recorded by Spark in each spring and summer month of 1816.
Table 4 is a similar comparison of modern (1872-1980) records at Montreal with those of McCord for 1816 (there are no
values quoted for April and May since there are a great many
missing observations in both months in the McCord manuscript).
The Quebec City modern minima in Table 3 are, with the
exception of the month of June, at least 3°C lower than the
coldest 8 A.M. temperatures recorded by Spark in 1816. Now
it is likely that the actual minima in these spring and
summer months would have been reached earlier in the day
than 8 A.M,. and so the 1816 temperatures may well have
approached the modern records. It is almost certain that the
7 June 1816 minimum would have been below the —0.6°C
record for that month set in 1958. The coldest 3 P.M.
temperatures measured by Spark in May, June, and July
were all lower than the modern coldest daily maxima in
those months. It is likely that the actual maxima were
reached later in the day than 3 P.M. , and this would bring
the 1816 extremes closer to the modern records. Once again,
the very cold 3 P.M. temperature of about 2°C on 7 June
1816 would appear to have no counterpart in the modern
records (where the coldest daily maximum in June is almost
8°C).
A similar picture is presented by the comparison of the
coldest minima and maxima at Montreal in Table 4. It appears that the extremes of cold recorded in each month of the
spring and summer of 1816 are close to or exceed the extremes observed over much longer periods of more-normal
meteorology.
Table 5 presents a comparison of monthly average temperatures computed from the McCord manuscript with those
from Montreal during 1875-1920 (Clayton, 1927). The
1875-1920 period is the coldest segment of the modern
Montreal temperature record (Hillaire-Marcel et al., 1981)
and is presumably less affected by urbanization than the
more-recent data. The values are not strictly comparable
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TABLE 3. Comparison of the coldest 8 A.M. and 3 P.M. temperatures measured at Quebec City by Spark in 1816 with modern ( 1 9 5 1 - 1 9 8 0 )
coldest monthly minima and maxima observed at the Quebec City Airport. The year in which the modern record was set is shown in
parentheses. Modern values from the Canadian Atmospheric Environment Service. Temperatures in degrees C.

Month
April
May
June
July
August
September

Modern Coldest
Daily Minimum
-18.9
-6.7
-0.6
3.9
2.2
-4.8

(1954)
(1974)
(1958)
(1969)
(1965)
(1980)

1816 Coldest
8 A.M.

Modern Coldest
Daily Maximum
-12.8
3.9
7.8
13.9
12.2
6.7

-12.2
-1.1
1.1
7.8
7.2
2.2

1816 Coldest
3 P.M.

(1954)
(1974)
(1956)
(1962)
(1965)
(1956)

-5.6
2.2
1.1
11.1
13.3
10.0

Comparison of the coldest 7 - 8 A.M. and 4 - 5 P.M. temperatures measured at Montreal in 1816 by J . S. McCord with modern
coldest monthly minima and maxima. The year in which the modern record was set is shown in parentheses. Modern observations
from the Canadian Atmospheric Environment Service. Temperatures in degrees C.
TABLE 4.
(1872-1980)

Month
June
July
August
September
TABLE

Modern coldest
daily minimum
1.1
7.8
6.1
0.0

(1945)
(1979)
(1903)
(1914)

1816 Coldest
7-8 A.M.

Modern coldest
daily minimum
11.1
13.3
12.2
6.1

1.1
8.9
7.2
1.1

1816 Coldest
4-5 P.M.

(1977)
(1923)
(1890)
(1911)

3.3
8.3
11.7
12.2

5. Comparison of monthly mean temperatures (average of morning and afternoon values) measured at Montreal by J. S. McCord in
1816 and modern (1875-1920) means (average of daily minimum and maximum). Temperatures in degrees C.
Month
June
July
August
September

1816 Mean

Modern mean

16.1

18.3
18.3
13.3

since the 1816 temperatures are means of McCord's morning and afternoon observations, while those of Clayton
(1927) were computed as the average of the daily minimum
and maximum. The 1816 mean temperatures do come out
lower than the 1875-1920 mean in each month, although the
differences are only 1.1-2.4°C. In addition it appears that
there were individual months in the 1875-1920 period with
mean temperatures comparable to, or even colder than,
those in 1816.
5. Summary

The manuscript weather records kept by Alexander Spark of
Quebec City and the McCord family of Montreal reveal
much concerning the nature of the weather in 1816. The cold
spring and the early-June snowstorm observed in New England were closely paralleled in central Canada, but the New
England cold waves later in the summer were evidently less
severe in Canada. The temperatures at both Quebec City and
Montreal in 1816 were certainly unusually cold, and the
temperatures observed on a number of individual days were
close to the monthly record lows that have been reported
over long periods of modern observations. Thus, while it is a
gross exaggeration to refer to 1816 as the "year without a
summer," one can certainly apply Ludlum's (1948) conclu-

18.2

20.7
19.4
14.8

Coldest modern monthly mean
15.6
18.8
17.1
12.5

(1900)
(1884)
(1894)
(1904)

sion to the weather of central Canada: "There is nothing in
modern records to rival either the snowstorm of June 1816,
or the prolonged period of subnormal temperatures from
April to September of that year."
It is difficult to accurately gauge the social consequences of
the anomalous weather of 1816 in Canada. It seems clear
from newspaper accounts that serious damage was done to
the harvest in at least some regions of Lower Canada. It appears equally obvious from the relative silence of the newspapers that the actual hardship, at least in regions around the
major towns, was limited. It is likely that, just as in New England (Stommel and Stommel, 1983), the real suffering following the harvest of 1816 was on the pioneer farms in remote
regions of the country. The hardships in such rural areas
were not documented at the time, but come down to us today
in exaggerated form in folktales and legends.
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Appendix. A note on the manuscript sources.

The meteorological records of Reverend Alexander Spark
from December 1799 to March 1819 are in two volumes
which are now in the possession of the McGill University
Archives. Also in the McGill Archives is the McCord family
meteorological register for January 1813 through December
1826. The bulk of the McCord family papers is in the McCord
Museum in Montreal. Included amongst these are J. S.
McCord's scientific correspondence and his scientific notebooks. His daily meteorological observations for at least
1832-1842 are also in the McCord museum.
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