WILLIAM R. BARON

EIGHTEENTH-CENTURY NEW ENGLAND CLIMATE VARIATION
AND ITS SUGGESTED IMPACT ON SOCIETY!

Spring, 1773, came early to the rolling hills and fields
of Gorham, a farming community a short distance from
Portland, Maine. During the third week of April Stephen
Longfellow had begun to plow. In early May he sowed
his rye and wheat and planted his “sauce” garden. By the
middle of the month his potatoes and Indian corn were
in and beginning to sprout. Everything was proceeding
as it should and prospects were high for a good harvest.
Unfortunately for Longfellow and other farmers of the
area, late frosts occurred on the nineteenth and twenty-
second of May and killed the young sprouting plants.
Overnight one month’s labor was wasted. It took Longfel-
low until June 11 to replant his crops. He noted in his
diary that planting his fields with seven quarts of Indian
corn took him, three boys, and one yoke of oxen eleven
days or forty-four man-days. To replant took about a third
as much time. Every time there were late spring frosts
(which occurred about three years in every ten) he lost
considerable labor as well as all his seed, and he ran a
greater risk of having his crops cut off early in the fall.
If he decided to wait to plant until later in the season,
he increased the probability of having his crops killed be-
fore reaching maturity by early frosts, which were even
more frequent than those of late spring.?

Longfellow’s situation was not uncommon for any ag-
riculturalist of any time period or geographic locale. It
is no great revelation to any agricultural historian that
unexpected, severe changes in weather phenomena can
disrupt a farmer’s careful planning and sometimes bring
economic ruin. If our eighteenth-century New England
farmer guessed incorrectly concerning when to plant,

201



when to harvest, how many head of livestock to winter
over, or what crops to plant, he would suffer the conse-
quences of labor-costly replanting, frost-damaged pro-
duce, dead or missing sheep and cattle, and food short-
ages. Nor did the weather’s caprice make itself felt only
with the farmer.

All eighteenth-century New Englanders were forced to
deal with potential extremes of weather while making ev-
eryday decisions. All had to decide what clothing was best
suited to the day’s activities, how much wood to cut to
heat their houses in the winter, and how best to keep cool
during warm summer days. Others had occupational deci-
sions affected by changes in the weather. Weavers and
spinners were particularly attuned to changes in humidity.
Mill operators had to anticipate stream levels, aware that
droughts or floods could spell disaster for their enter-
prises. Merchants had to consider the possibility of storms
at sea disrupting shipping and sinking vessels with badly
needed cargoes aboard. Travelers on land had to deal
with the problems of deep, drifting snows that blocked
roads, and with quick thaws or heavy rains that turned
dirt paths into quagmires. In addition there were storms
and floods that washed out bridges and destroved ferries.

To assist in the decision-making process, some New En-
glanders recorded weather entries, planting and harvest-
ing times, and rain and storm frequencies in their diaries.
These entries, along with keen observation of contem-
poraneous natural phenomena, were used to conduct an
informal probability study aimed at predicting the weath-
er for the coming week, season, or year. (The colonial
almanac was the most formalized of these attempts at pre-
diction.) The results were combined with other economic
and social factors as part of what was an informal “rational
choice™ decision-making process. An individual's degree
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of success in making the right decision often was the dif-
ference between a life of prosperity or poverty.®

One of the factors that exacerbated the decision-making
process for New Englanders during the 1700s was the
marked variability of the weather from season to season
and year to year. For example, a somewhat warm, snowy
winter was followed by a very cold, open one. Fall frosts
often fluctuated between occurring very early, sometimes
even in August, or very late. There were droughts one
year followed by floods the next. Accurate decision-mak-
ing under such circumstances would be difficult if not
impossible.

Historical climatologists have known for some time that
during the period 1450 through 1850 the world experi-
enced a climatic pattern distinctly different from the one
that has dominated our climate during the present cen-
tury. The climatological name for this period is the Neo-
glacial or Neo-Boreal, but many refer to it as the “Little
Ice Age.” Hubert Lamb, a leading researcher in the field,
describes the period as marked by cooler temperatures
(up to 1° C colder than today), a prominence of polar
anticyclones (high-pressure areas), and a southward dis-
placement of depression tracks in the northern hemis-
phere. Also, there was considerable blocking of upper
winds by pressure patterns. This contributed to a slowing
and sometimes a stagnation of weather systems as they
moved along the depression track. Although this cool
period did not begin or end at the same time for all loca-
tions in the northern hemisphere, most suffered the great-
est declines in temperature between 1550 and 1690.*

In most locations the eighteenth century was a period
of change, with steadily increasing yearly mean
temperatures. A number of Little Ice Age-like
phenomena still prevailed, especially the increased
variability of various weather phenomena brought about
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by frequent blocking of circulation patterns in the middle
latitudes. Data for the period of the Little Ice Age in
North America are much more difficult to obtain than
data for Europe upon which Lamb based much of his
research. However, work by Irving Friedman measuring
deuterium, a stable isotope of hydrogen, in the wood of
dated tree rings from the bristlecone pines of the White
Mountains, California, has developed a proxy
temperature record for the West Coast. It shows that the
temperature decline reached its limit in the early to mid-
1600s. After 1650 there was a steady increase in
temperatures until 1800. Additional dendroclimatological
work by Harold Fritts and his staff at the Laboratory of
Tree-Ring Research, University of Arizona, shows
evidence of northerly winds over the western and central
portion of North American middle latitudes during the
period 1700-1890. These reconstructions also imply a
continuation of these cold winds to the Atlantic coast in
the form of northwesterly and westerly surface winds. On
the basis of these data, Lamb believes the meteorological
conditions produced blocking high-pressure cells over
Iceland and the northeastern Atlantic. Such blocking
patterns contributed to meteorological conformity within
seasons but variability from season to season and year to
year.’

A detailed climate record for New England during the
period 1600 through 1980 is being reconstructed by the
Northeastern Environmental Research Group at the
University of Maine at Orono. This record will be used
to test models constructed by Fritts, Lamb, and others as
they pertain to climatological conditions in the
northeastern United States.®

A detailed record for the eighteenth century, using
early instrumental records, some proxy data such as tree-
ring records from northern and western New England,
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and, especially, daily diary materials is being
reconstructed. Quantification of the qualitative word
pictures contained in the diaries was achieved by the
development and use of content-analysis techniques,
making the diary materials compatible with other records.
Where possible, each record, instrumental, proxy, or
diary, was compared with independently reconstructed
records of other types for similar time periods and
locations. Initially, a record for Boston and surrounding
southeastern New England was reconstructed and tested.
Reconstructions for other areas in the Northeast are
presently in preparation.’

The Boston reconstruction supports Lamb’s theory that
blocking high-pressure cells were predominant during
much of the eighteenth century. There is considerable
evidence of great variation in a number of climatological
parameters over intervals of decades, years, and seasons.
For example, the decades of the 1720s, 1750s, and 1760s
were cool while those of the 1770s and 1790s were warm.
Precipitation accumulations also varied dramatically from
decade to decade. The 1720s were dry, the 1730s wet,
the 1740s dry, and the 1750s somewhat wet. The 1760s
and 1770s were dry, the 1780s average, and the 1790s
dry (see figure 1).® Growing seasons were shortened
considerably in the 1740s, 1760s, and 1780s and were
somewhat shorter in the 1730s, 1750s, and 1770s (see
figure 2).° Fair skies predominated more than usual
during the 1720s, but there was an increase in cloudiness
during the 1730s and a return to predominantly fair
conditions during the 1740s and 1750s.

Marked shifts in the various parameters were not
limited to time spans of decades. For example, there were
numerous instances when first fall killing frosts occurred
one year in November and then in early September or
late August in the next. (On the average, first fall frosts
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occurred twenty-five days earlier than they do today.)
During the decade of the 1740s there were two winters
that were very severe (1740/41 and 1747/48) and four that
were very mild (1739/40, 1742/43, 1744/45, 1745/46). This
was typical of almost every decade in the century except
the 1760s. There were also frequent occasions when
floods and droughts alternated from one growing season
to the next. For example, there were droughts and dry
spells in 1749, floods in 1751, droughts in 1752, floods
in 1754 and 1755, droughts in 1756 and 1757, floods in
1758 and 1759 and droughts in 1761. There was similar
variability from season to season and year to year in
storminess, early and late springs, and snowy and open
winters (see tables 1 and 2)."° While research on the
variability of New England weather during the nineteenth
and twentieth centuries is not yet completed, early results
indicate that there has been considerably less variability
during the present century."

What sort of an impact did this variability of weather
extremes have on eighteenth century New Englanders?
There is an abundance of scattered evidence illustrating
the impact of weather extremes on various individuals.
For example, Rev. Willilam Homes of Chilmark,
Massachusetts, reported that considerable rain during
August of 1719 “much damaged” the English hay.
Because American grasses were not as nutritious for
livestock, the reduction of English hay supplies probably
forced farmers to slaughter more livestock because they
lacked sufficient hay to winter over the usual number of
animals. Supplies of meat for the following few years
would be reduced as farmers tried to rebuild their herds.
In 1724 Homes again reported that supplies of grass and
corn were decreased but this time because of drought.*”

Bad storms also affected colonial life. Jonathan
Sanborn, Jr., of Hawke, New Hampshire, reported a
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TABLE 1

STORM AND DROUGHT FREQUENCIES FOR EASTERN MASSACHUSETTS. 1730-1819

D Mean Storms* Year Most Year Least Number of Dry
ecades
per Year Storms Storms Summers per Decade

1700s — — — 3

1710s — — — 2

1720s — — — 3

1730s 4.8 1733 (10): 1734, 37 (1) 0

1740s%* 6.2 1742 (11) 1748 (2) 4

1750s 4.0 1759 (12) 1752 (1) 4

1760s 1.3 1764, 65 (18) 1769 (8) 3

1770s 10.2 1772 (18) 1773,76 (6) 6

1780s 6.1 1781, 87 (10) 1789 (2) 6

1790s 4.2 1790 (8) 1793, 94, 95, 97 (2) 1

1800s 5.9 1805, 07,08, (9) 1801 (1) 2

1810s —_ — — 2
1730-1819 6.6 1764, 65,72 (18) 1734, 37,52, 1801 (1) 36

* number of storms

* excluding thunder storms

** missing data




TABLE 2

AVERAGFK SNOWY DAYS PER WINTER FOR EASTERN MASSACHUSETTS, 1730- 18240

Decade Mean # Davs Winter Most Winter Least Mean Date Mean Date Earliest Latest
Snowed/Winter Davs Snowed Days Snowed First Snow Last Snow Fall Snow Spring Snow
17305 17 Days 1736/37 {33y 1729/30(8) Dec. + Apr. 8 Nov 10,1732 Apr. 28, 1732
17405 17 Days 1743/44 (23) 173940 ¢ 10) Dec. 2 Apr. 15 Nov. 8, 1746 May 11,1749
1750s* 23 Days 1758/59 (38) 1756/57 (18) Nov 2 Apr 4 Oct. 26, 1753 Apr. 20, 1759

and 1758
1760s* 18 Davs 1765/66 (21) 1763/64 (14) Nov 12 Apr.3 Nov 7,1762 May 11, 1769
1770s 20 Days 1769/70 (26) 1770/71 (13) Nos. 27 Apr.+4 Nov 9, 1771 Mav 1, 1777
1780s 19 Days 1784/85 (24) 1782/83 (12) Nov 15 Apr. 3 Oct 19,1783 Apr 22,1787
1790s 19 Days 1798/94 (28) 1791/92, 1792/93, Nov. 3 Apr. 9 Sept. 27,1792 May 12, 1799
1795/96, 1797/98,
(14)

1800s 20 Days 1805/06 (33) 1802/03 (13) Nov. 17 Apr 10 Oct. 28, 1808 May 31, 1808
1810s** 17 Days 1810/11(25) 1813/14 (13) Nov 11 Mar 27 Oct 17, 1816 Apr 12,1816
1730-1819 19 Days 1758/59 (38) 1729/30 (8) Nov. 17 Apr.6 Sept. 27,1792 May 31, 1808

* days with snow

* some missing data

** does notinclude summer snows of 1816




series of bad storms during December of 1778 and
January of 1779 in which “many people perished” and
vessels were wrecked on Rye Beach. Likewise, Rev.
Edward Holyoke, president of Harvard, recounted in his
diary that a bad storm on March 24, 1765, “did much
damage to wharves, warehouses, “and other shorefront
properties at Boston and other locations on Massachusetts
Bay. Rev. Manasseh Cutler of Ipswich, Massachusetts,
reported a storm in October of 1770 that did similar
damage and another in 1772 that dropped so much rain
that there was *“a very great freshet, a vast deal of hay
lost, and all the salt hay damaged.”"

Nor were droughts, floods, and storms the only
weather-related phenomena that caused a disruption of
normal business, loss of property, or even loss of life.
During severely cold winters ice often locked up harbors
normally open to commerce. Usually the colomals made
the best of the situation, often turning the freezeup into
a social occasion, as in the winter of 1740/41. That year,
John Tudor of Boston reported that the ice was so thick
between Boston and the Castle (set on an island in the
harbor) that a tent was erected halfway between the two
to provide entertainment for those crossing the ice on
horseback and in sleighs. Yet another weather phenomena
that had considerable impact on colomial lives was
lightning that sometimes burned houses and barns, killed
livestock, and, all too frequently, the colonials themselves
(see table 3). References to such incidents are numerous
in diaries for the period."

Moving from the assessment of possible weather-related
impacts on individuals to analyzing possible impacts on
society presents some methodological problems that
demand considerable additional research. Useful, long-
running records are fragmentary and few in number. In
addition the researchers must account for a number of
factors at work, in addition to meteorological variability.
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TABLE 3

MEAN NUMBER OF THUNDERSTORMS PER YEAR

FOR EASTERN MASSACHUSETTS, 1730-1819

. . Year Most Year Least

Decade Spring | Summer Fall Winter Total Thunderstorms Thunderstorms
1730s 1.1 2.8 2 .1 4.2 1730, 36, 38 (7)® 1733 (1)
1740s .9 2.4 .6 .1 3.9 1740 (9) 1741 (1)
1750s* 1.8 7.4 4 4 10.0 1752, 53,59 (12) 1757 (6)
1760s* 2.0 5.8 .8 1 8.7 1763 (19) 1765 (2)
1770s 4 2.1 2 . 2.7 1770 (9) 1773, 74, 78 (0)
1780s 9 i 3 0.0 1.9 1788 (5) 1784 (0)
1790s .6 1.0 7 .1 24 1799 (7) 1792,93,96 (1)
1800s 1.2 1.7 8 2 3.9 1805, 08 (6) 1800, 02 (1)
1810s* 2 1.1 1 0.0 1.4 1819 (6) 1813, 14, 15, 18 (0)
1730 - 1.0 2.8 5 1 4.3 1763 (19) 1773,74, 78, 84,

1819 1813, 14, 15, 18 (0)

* number of days with thunderstorms

* missing data




For example, J. D. Post, in his study of meteorological
change and food prices during the Napoleonic period,
has pointed out that one-to-one comparisons between
yearly mean temperatures and food-price indices are too
simplistic because they fail to account for all the other
variables involved."

Now that a meteorological record for the eighteenth
century has been reconstructed, more detailed studies of
colonial New Englanders’ interaction with the
environment are needed. For example, there is a need
for a study of the long-term effects that the Little Ice
Age may have had on society. Eighteenth-century New
Englanders were born and grew up in a climate
dominated by a variability of extremes, and their parents
and grandparents also lived under the same conditions.
Was the cooler climate partially responsible for the
development of certain forms of architecture,
landscaping, and structure positioning? Was the mulu-
layered nature of colonial clothing the partial product of
a 300-year period of variable weather conditions? How
did folk knowledge concerning when to plant or to harvest
developr Was the multicrop system used by the colonials
developed, in part, to offset crop losses due to variable
weather? Was the practice of planting several food crops
with varying meteorological requirements a way for the
colonial farmer to insure that at least one or two would
reach maturityr

Studies also are needed on the short-term, year-to-year
effects of the fluctuations. More indepth research must
be undertaken on the subject of colonial agricultural labor
practices and requirements. How long did it take to
complete a given job? What was the normal cycle and
duration of agriculturally related tasks? Research tools
developed for use in the field of agriculture and resource
economics should be utilized. In this regard M. L. Parry’s
study of the impact of climate variation on agriculture
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and settlement in geographically marginal areas of
Scotland and Scandinavia might serve as an example of
the type of study that could be conducted on eighteenth-
century agricultural communities in the uplands of
northern New England. Likewise the work of T. L.
Anderson, W. B. Rothenberg, D. E. Ball, G. M. Walter
and others on colonial agricultural resources and
productivity provide both records for comparison with
climate/weather reconstructions and are examples of
studies that could be conducted on similar materials from
other time periods and New England locales.'¢

Impact studies must be undertaken on storm and flood
damage. What impact did such damage have on the
economy of a town, region or business? Likewise what
was the impact of frequent, severe winters on home-
heating requirements, especially in light of rising wood
prices in some of the larger towns such as Boston?

These questions and a number of others, as yet
unformulated, await answers. The results of all of these
studies should provide a variety of socioeconomic records
that can be compared to eighteenth-century climate/
weather reconstructions to ascertain what, if any, impact
the variable weather may have had. An analysis of the
links between climate and society is a timely study in light
of such recent events as the droughts in California and
the Midwest, the storms that destroyed parts of the Texas
Gulf Coast, the cold winter of 1978/79 and the New
England blizzard of 1978. The mass media has made
much of these weather extremes and, 1n some cases,
advanced dire predictions for the future. It is time for
historians to help place these recent aberrations in
perspective.
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1719-1755; William Tudor, ed., Deacon Tudor’s Diary (Boston: W.
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