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Top-down History:

Delimiting Forests, Farms,

and the Census of Agriculture

on Prince Edward Island Using
Aerial Photography, ca. 1900-2000

Joshua D. MacFadyen and William M. Glen

INTRODUCTION

This chapter examines Prince Edward Island’s agro-ecosystems from the top down using remote
sensing data from aerial photographs in a Geographical Information System (GIS). The total area
of crop land and other “improved” land on farms has been investigated by censuses and other
routinely generated sources for almost two centuries. The quantity of improved agricultural land
has thus been a common way to measure deforestation.! The development of historical forest in-
ventories using GIS and aerial photography, however, shows that the Censuses of Agriculture were at
best an approximate measure of deforestation until the mid-twentieth century. There was slightly
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more cleared land and far less forest than what
appeared in the census, and the discrepancies
were quite large in some areas. In the post-war
period, the presence of abandoned farms and
a growing number of non-census farms made
census estimates even less useful for under-
standing changing land use patterns on Prince
Edward Island. The inventories also offer a new
perspective on the process of land reverting to
forest in areas of agricultural decline. When
examined at the property-level, the data re-
veal acute inequalities in the processes of farm
settlement and abandonment. This methodo-
logical examination of new sources calls into
question the previously held estimates of agri-
cultural activity, its ecological impact, and the
rates of forest regrowth in agro-ecosystems.
Remote sensing sources are only begin-
ning to influence the way historians see the
Canadian environment, and Prince Edward
Island offers a unique case study due to its rich
collection of historical aerial photographs and
the provincial government’s ability as a small
province to create complete land-use and for-
est inventories. The province’s small size meant
that it has been entirely photographed in mul-
tiple intervals since 1935. Complete inventor-
ies were created that now allow historians to
examine land-cover and land-use change on all
crown and private land, including the Prince
Edward Island National Park. These process-
es were not possible in larger jurisdictions, but
the example of property sampling in Prince
Edward Island offers a spatially explicit model
for studying land-cover and land-use change
anywhere in Canada. The necessary sources for
this analysis, aerial photographs and cadastral
maps, exist in varying degrees of completeness
for most populated areas of the country, and
they offer students of environmental and social
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history a new glimpse of the country from
above.

In Prince Edward Island, inventories allow
the measurement of forest areas and compos-
itions at a number of points in time and for any
defined geographic area. Preliminary analysis
of three sample watersheds and a selection of
private parcels suggests that the extent and
composition of forest cover are indicators of
both the limitations and the ecological im-
pacts of intensive farming in the early twenti-
eth century. When forest cover is examined at
the property level, representative samples can
be created to study the full range of product-
ive capacities of farms. The Canadian Census
of Agriculture was designed to capture these
elements of rural life, and its estimates of “im-
proved land” have been a crucial part of schol-
arly research in these areas. Exploring history
trom the top down, from state-produced aerial
photos, uncovers another side of rural produc-
tion and a significant segment of agricultural

land use that was overlooked by enumerators.

Geographers N. Ramankutty and J. A. Foley
have argued that new historical data are need-
ed to fully understand the human land-use
activities that drive global environmental
change. Using a combination of satellite-borne
remote sensing data and historical statistics,
their research over the last decade has modi-
fied the estimates of cropland change globally.?
Ramankutty, E. Heller, and J. Rhemtulla re-
cently established a critique of the “regrowth”
narrative of twentieth-century forest history



in the United States.? They provide useful new
estimates of historical cropland change in the
United States, accounting for changes in def-
initions and political boundaries, but they ig-
nore the problem of land use on the growing
margin of private land that did not fit either
forest or cropland categories. We address this
by questioning the meaning and accuracy of
“improved land” in the census and by offering
a unique example of forest reversion rates in
Prince Edward Island.

Like most colonies based on primary indus-
tries, Canada was preoccupied with “improved
land” as a measure of agricultural progress in
the nineteenth and much of the twentieth cen-
turies. This preoccupation generated historical
documents valuable not only for examining
land-use activity and society in a period of
extensive agricultural settlement but also for
modelling the influence this activity had on the
environment.* In woodland ecosystems, it is
generally assumed that land that was not “im-
proved” by settlers or cleared for other forms
of development remained, or returned to, some
form of forest cover. What the census called
“natural forests” were far from undisturbed
environments, but nevertheless environmental
historians can make some basic assumptions
about their composition. Occupied farmland
was usually divided into “improved” and “un-
improved” categories, and the latter included
privately owned woodlots or “natural forest”
as well as “marsh or wasteland.” Definitions
varied slightly according to the governing body
performing the censuses or assessments, but
“improved land” typically meant cleared land
on farms that had been ploughed at one point
for the purpose of agriculture.

Great pains were taken by the state to
ensure that its lands were carefully surveyed

and measured. Yet, historians have identified
many limitations and inconsistencies. Variables
such as the number of farms are misleading in
some censuses and inconsistently defined in
others.® O.F.G. Sitwell identified a discrep-
ancy in earlier counts of improved acreage in
Canada that he argued was caused by confu-
sion about whether some pasture and summer
fallow land qualified as improved acreage.” In
some years, improved land was called “arable
land” and appeared to mean land that had the
potential for cultivation. In other years, the
definition seemed to indicate any land that had
been ploughed in the past, even if it was only fit
for grazing.® Different censuses explained the
terms to farmers in varying levels of detail, and
Donald Akenson noted that census takers were
“more strict in defining ‘improved’ land than
were the assessors in defining ‘cultivated’ land
for tax purposes.” Beginning in 1931, census
officials listed the acreage and improved acre-
age of abandoned farms, although it was only
summarized for census districts and it is curious
how they determined the figure if the previous
occupants were absent. As Ruth Sandwell has
argued, the tabulations in the early twentieth
century Canadian printed censuses accorded
with one definition of agricultural activity
and ignored others, such as subsistence farm-
ing, gardening, and other forms of production
usually attributed to women."

To land owners and protected tenant farm-
ers, the work of improving farmland translated
to improving one’s social and economic pros-
pects,'! but, to the state, “improved land” had
a different kind of importance. James Scott
argues that the primary objective of census pro-
jects and other forms of cadastral reckonings in
the period of high-modernist agriculture was
to make local knowledge legible to the state,
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especially for the purpose of levying taxes.
'The real incentive behind the scientific system
was, according to Scott, “the precondition of a
tax regimen that comprehensively links every
patch of land with its owner — the taxpayer.”?
But making local knowledge available to the
Canadian state was about more than just good
fiscal policy. Real property taxes were only a
distant secondary tax revenue for the Upper
Canadian government, and for new immi-
grants they paled in comparison to what they
would have paid for property in the British
Isles.’ In the twentieth century, the Maritime
provinces were the only Canadian jurisdictions
to make real property taxes a serious form of
revenue.' Mapping Canadian land and resour-
ces was also about the emergence of the scien-
tific and nationalist state, and Suzanne Zeller
has shown how the development of several
agencies that employed scientific cartography
was an important part of nation-building.*s
Gathering data on improved acreage in-
creased in importance toward the end of the
nineteenth century, and some censuses have
been extremely diligent in showing the quality
and quantity of improved land. Some, like the
1871 Census of Prince Edward Island, categor-
ized all enumerated land as first-, second-, or
third-rate farmland. In 1883, Manitoba paid
careful attention to the rates of settlement,
even differentiating between land that had
been cultivated in earlier years and land that
was recently broken.'® Early censuses of prai-
rie agriculture recorded the number of acres
broken in the previous crop year as well as the
acres seeded in the spring when the census
was taken.” However, for historians who are
interested in how land use influenced the en-
vironment, improved land alone does not tell
the whole story. Geoft Cunfer’s research on
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the Great Plains demonstrated the importance
of studying land use as a percentage of total
area. He showed that farmers actually altered
a relatively small portion of the plains and were
unable or unwilling to expand beyond certain
levels of grassland cultivation.'® Agricultural
censuses are also problematic for studying land-
use change over time because the basic units of
analysis, the census divisions and subdivisions,
changed frequently in areas of rapid settlement
or other population growth.

'This paper is the first to compare Canadian
statistics with land-use and forest inventories
over a long period, but it is only one of sev-
eral recent studies to focus on the accuracy of
historical statistics. In little more than the last
dozen years, scholars have updated many stan-
dard sources for historical statistics. The Histor-
ical Statistics of the United States corrected errors
and brought an entire set of agricultural statis-
tics up to date. Ramankutty and others have
established an updated estimate of land use for
North American crops and forests and have
identified inconsistencies in the data for the
United States. M. L. Liu and H. Q. Tian have
created new estimates for Chinese land-cover
and land-use change using similar spatially
explicit models.” Many of these scholars have
helped isolate and reinterpret obvious errors in
data gathered by routinely generated sources.

Remotely sensed data from aerial photo-
graphs were added to the cartographer’s toolbox
in the early twentieth century, and the docu-
ments offer a new perspective to the question of
land-cover and land-use change. The historical
GIS research in this chapter was made possible
by a series of photographic images taken from
the skies above Prince Edward Island at vari-
ous points in the twentieth century, beginning

with a relatively high-quality and practically



complete coverage of the province in 1935 and
1936. This remarkable source, and most of the
aerial photographic surveys that followed, have
been used for a range of academic and official
projects on Prince Edward Island, from land-
use studies and partial surveys to soil maps and
complete land-use and forest inventories creat-
ed by the provincial departments of Agricul-
ture and Forestry.?

Canadian surveyors had used photography
for mapping and surveying on land since the
late 1880s.2 'The first aircraft used by forest-
ers were flown in 1915 in Wisconsin, and by
1919 Canadian businesses such as Lauren-
tide Paper in Grand Meére, Quebec, used two
planes owned by Department of Marine to
spot forest fires and survey forest resources. In
the latter year, Canadian pilots and surveyors
conducted the world’s first extensive aerial sur-
vey by photographing over 13,000 images of
southern Labrador for a Massachusetts pulp
and paper company.?? Within five years, forest
surveys using both oblique and vertical aerial
photography had become standard practice in
the Department of the Interior, the Domin-
ion Forest Service, and several provincial de-
partments and private companies. In the late
1920s, Canadians experimented with winter
air surveys, developed new methods for cal-
culating the volume of forests using shadow
lengths and locations, and agreed to perform a
national forest survey. The meeting was struck
in 1929 by Minister of the Interior Charles
Stewart, and the provinces agreed to gather
aerial survey data while the Dominion Forest
Service would collate and compile the national
project. Unfortunately, the Great Depression
interfered with the national survey, but Ri-
chard Rajala argues that in the 1930s Canada’s
aerial photographic mapping was unrivalled in

both technique and coverage. Several federal
agencies and the Royal Canadian Air Force
had by then photographed over 800,000 square
kilometres of land and mapped about 320,000
square kilometres of forest from the air.?® The
tederal government’s photographic surveying
was obviously widespread and included lands
from western Manitoba to southern New
Brunswick.

In the summers of 1935 and 1936, the Geo-
detic Photographic Detachments of the Royal
Canadian Air Force photographed the surface
of Prince Edward Island, presumably as part
of the Dominion Forest Service’s larger sur-
veying projects. Fortunately, the photographs,
negatives, and flight reports survived and have
been reproduced and indexed by the Forestry
Division of the Prince Edward Island Depart-
ment of Agriculture and Forestry. The original
photographs were taken using a Bellanca Pace-
maker aircraft, a single-engine, high wing air-
craft fitted with floats. The flights were operat-
ed out of Shediac (New Brunswick) and Char-
lottetown, and they photographed 99 per cent
of the island’s surface. Some areas were missed
because the lightweight plane had blown oft
course.? The pilots attempted to maintain an
altitude of 10,000 feet for all photographs, and
the resulting documents produced a geospatial
time slice of nearly the entire province at a scale
of approximately 1:14,300.%

'The 1935/36 imagery was followed in June
1958 by another complete photographic survey
of the island. The 1958 photographs were con-
tracted by the RCAF to a local company oper-
ating a single-engine 1956 Cessna 180. Flying
at 8,200 feet, the pilot and photographer pro-
duced a second set of photographs for the entire
province over three months and with a scale of

approximately 1:15,840. With the acquisition
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of the 1958 photographs, Prince Edward Island
became the first province to have two complete
sets of aerial photography. Further sets of aer-
ial photos were also taken in 1968, 1974, 1980,
1990, 2000, and 2010.2¢

The remotely sensed data in these photos
were critical for a broad range of surveys and
topographical maps created by forestry com-
panies and federal offices such as the Depart-
ment of National Defense, the Department
of the Interior, and the Geological Survey of
Canada (GSC).?” A well-known photo inter-
pretation technique meant that most photo-
graphs were taken with enough overlap to al-
low stereo imagery. Stereoscopic imagery gives
a three-dimensional effect that enhances the
teatures in the photographs and allows inter-
preters to identify aspects of tree height and
elevation as well as land-use and forest-cover
types. By combining aerial photo interpret-
ation with surveys and field observations,
Canadian cartographers were able to plot com-
prehensive topographical maps for most of the
country’s inhabited regions. These had various
incarnations but became known as the Nation-
al Topographic System (NTS) in 1927.% 'The
most detailed of these were called “one-mile
maps” because of their scale of one inch to one
mile (1:63,360). Don Thomson explained how
the NTS was “indispensible to any extended,
efficient mapping program in this country ...
and to the development of Canadian air navi-
gation charts.”” The N'T'S maps are an import-
ant source for environmental historians as they
identified features in the built environment such
as roads, dams, residential, community, and in-
dustrial buildings, and they also offer a view
of the natural environment, including features
such as surface hydrology, wetlands, coastlines,
and a basic breakdown of forest-cover types.
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Comparing these documents to more recent
data in a GIS allows historians to identify pat-
terns in land-cover and land-use change, and
often they reveal the origins of disturbances
ranging from deforestation and stream silta-
tion to brown fields and other residual forms
of pollution.

Historical maps like the NTS are a valu-
able source to environmental historians, and
GIS has presented a new way to read, visual-
ize, and analyze the documents. However,
aerial photographs and the subsequent forest
inventories carried out using the photography
present a much finer level of detail and greater
potential for research. These data effectively fill
in the spaces on the map — spaces that to most
historians in the twentieth century were sim-
ply cadastres with names, property lines, and
occasional topographical features. Now histor-
ians can identify the built environment, field
and forest outlines, land-use and forest-cover
types, and even some tree species. This analy-
sis is possible at the township, watershed, or
county level and, in the unique case of Prince
Edward Island, for the entire province.® The
documents represent a staggeringly large body
of information, even for a small province. Just
as computing technology in the 1970s allowed
historians and other scholars to process large
datasets like the censuses in new ways, in-
creased processing power and the efficiency of
GIS allow scholars to better understand and
leverage these early remotely sensed data. If the
NTS maps were a sort of enumeration of the
Canadian environment in certain years, then
the original aerial photos were the manuscripts
behind the census, and historians and forest-
ers are just beginning to query the data they

contain.’!



Measuring the extent and health of the
forest has been a relatively recent endeavour
in Prince Edward Island. During the early
twentieth century, when industry and the fed-
eral government were so focussed on creating
forest surveys and managing forest resources,
the government of Prince Edward Island took
little interest in either surveying or protecting
its forests. The province passed an act to estab-
lish a “forestry commission” in 1904 and two
forest fire prevention acts in the 1930s, but
the first Forestry Act, which placed restrictions
on clear-cutting and burning, was not imple-
mented until 1951. The province’s first tree
nursery was built the following year.? Thus,
for the first half of the twentieth century, the
province passed on the responsibility of map-
ping and monitoring its forests to Ottawa. In
the 1980s, the province’s Department of For-
estry began to commission decennial inven-
tories, starting with a forest biomass inventory
using the 1980 photographs and field surveys,
authored by Dendron Resources in Ottawa.*
The 1990-1992 Prince Edward Island For-
est Biomass Inventory was created by the
Prince Edward Island Forest Division using
the 1990 false-colour infra-red photographs
(scale 1:17,500) and 1991 field surveys of 1,200
ground flora and tree species sampling points.
In the 1990s the Department of Environment,
Energy and Forestry also used the earlier his-
torical photographs to create forest-cover maps
using the 1935/36 and 1958 photography.**

'The Prince Edward Island forest and land-
use inventories were made possible, in part, be-
cause the province contains a dense and regular
network of roads. Roads and railways were
used as control features for georeferencing aer-
ial photographs to the base map. The delineat-
ed features on the aerial photographs were

transferred to the base map using a light table.
'This was only possible due to the high density
of control features noted above. In the 1958
inventory, land-use categories were created
for forest cover, clearcut, partial cut, reverting
land, cleared land, roads, railways, and several
smaller categories. Reverting land consisted
of 5-10-year-old stands of trees growing on
cleared land that were large enough to identify
but small enough that they could be ploughed
under. In other words, reversion was not neces-
sarily long-term and it did not necessarily result
in full forests, but the land had clearly not been
used for crops or heavy grazing in a decade or
more. The availability of more resources for the
creation of the 1935/36 inventory meant that
the forest-cover category was subdivided into
five generalized types (identifying the mix of
hardwood and softwood) and classes for re-
verting land and harvested forest. Specific spe-
cies were also identified in the 1935/36 photos
where possible, such as alder, black spruce,
cedar, larch, white spruce, and poplar. Finally,
the origin of the forest cover was coded wher-
ever it could be identified; this was often the
case with old fields that had grown up in white
spruce or larch.® Figure 10.1 shows a simpli-
fied map of the forest outline based on the 1935
inventory, but what is not visible at this scale
are the forest types and land uses within the
forest outline. Land that is not identified as
forest in this image was either wetland, cleared,
or otherwise developed. Figure 10.2 shows the
same data from the 2000 inventory.

The 1935/36 inventory is a benchmark
for this study, but there are two ways to use
historical inventories to estimate land use and
forest cover at other points in the early twenti-
eth century. First, because the rural population
of Prince Edward Island was in decline for the
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Prince Edward Island Forest Outline, 1935
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Fig. 10.1. Prince Edward Island Forest Outline, 1935. (Prince Edward Island, Department of Environment, Energy &
Forestry, Forests, Fish & Wildlife Division, 1935 Forest Outline, Coastline, Last modified 31 December, 2003. Software:

ESRI ArcGIS 10.1, Adobe CS 4 Illustrator,)

first six decades of the twentieth century, agri-
cultural land declined and the forest experi-
enced a general expansion rising from 32 per
cent to 49 per cent of the area of the province
between 1935 and 1990. Therefore research-
ers can use simple straight-line interpolation
(estimating data points between two known
data points) when the rate of forest reversion is
known in order to estimate the general forest
cover and the amount of cleared land. Second,
by coding the origin of old fields, the 1935/36
inventory allowed researchers to create a map
of the Prince Edward Island forest at close
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to its smallest point. Far more accurate than
extrapolation, this process involved remov-
ing those stands that had regenerated on old
fields and the areas of new reversion from the
1935/36 mapping. This process resulted in the
earliest forest outline, circa 1900, showing for-
est on only 31 per cent of the province’s land
mass. Some new clearing might have occurred
in isolated areas of agricultural expansion in
the period between 1900 and 1935/36, but
for the most part this is an accurate estimate
of the province’s forest at its lowest point of
coverage.*®



Prince Edward Island Forest Outline, 2000
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Fig. 10.2. Prince Edward Island Forest Outline, 2000. (Prince Edward Island, Department of Environment, Energy &
Forestry, Forests, Fish & Wildlife Division, 2000 Forest Outline, Coastline, Last modified 30 November, 2010. Software:

ESRI ArcGIS 10.1, Adobe CS 4 Illustrator.)

The Prince Edward Island forest and land-use
inventories identify significant problems with
the traditional sources used to map changing
environments. The province offers an excep-
tionally useful case study of historical forests
in private hands precisely because it has com-
pleted inventories of all land regardless of
ownership. Early nineteenth-century surveys

usually focussed on cadastral characteristics of

private land such as property dimensions and
occupancy, but, later in the century, bureaus
in agriculture, natural resources, geology, me-
teorology, and other scientific interests of the
state began to survey large tracts of the coun-
try’s public land on regular intervals. Thanks
in large part to the efforts of William Ed-
mond Logan and subsequent officials in the
Geological Survey of Canada, the Dominion
mapped more of its difficult terrain than most
other places on Earth.¥

For the most part, natural resource sur-

veys in the past were preoccupied with public
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lands.® ‘There were a few exceptions to this
norm in the Maritimes. In 1895, Robert Chal-
mers created maps for the GSC that included
a forest outline and origin classification (“old
forest growth” and “recent forest growth”) for
New Brunswick and the western half of Prince
Edward Island. However, Chalmers’ sources
are unknown, and, when compared to the circa
1900 outline, his map of western Prince Edward
Island proves to be much more of a general es-
timate than a detailed survey.”” Other estimates
of the forest cover were prepared by provincial
officials such as O. L. Loucks and by academ-
ics such as F. A. Stilgenbauer and Andrew H.
Clark, but these should also be used carefully
and compared to the historical inventories.* In
1912, the region’s first provincial forest inven-
tory was mapped for Nova Scotia by Bernhard
Fernow and his University of Toronto students,
including C. D. Howe. This survey was im-
pressive, considering the modest budget and
“often very inaccurate” base maps the foresters
had to work with, but ultimately the source
data were simply estimates volunteered by local
landowners and lumbermen. Even though Fer-
now was impressed by the “unusual number of
intelligent and well informed men throughout
the country,” he admitted that “it is only the
grand total or the average that is approximately
correct and of value.” The most comprehensive
survey of land use on private properties at this
point remained the Census of Agriculture.

The census account of human activity in
areas of agricultural settlement has been an in-
valuable source for understanding the econom-
ic and ecological impacts of farming. However,
in Maritime Canada, the census does not show
an accurate trajectory of changes in either
cleared land or forest areas over the twenti-
eth century. In the late twentieth century, the
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censuses recorded only cropland, and, although
cropland has been the main historical variable
used by geographers such as Ramankutty, it
gives only a partial, and we argue incorrect,
picture of land use and obviously says nothing
about forest-cover types. Most macro-historic-
al studies of global land use tend to use data
for cropland and improved land with relatively
tew checks for the accuracy or comprehensive-
ness of the data.”? It is not possible to use the
censuses to trace the changing size of the for-
est, even in a province such as Prince Edward
Island, which had practically no public lands
before the Second World War. This province’s
Censuses of Agriculture suggested that wood-
lots and other “unimproved land” occupied a
relatively consistent surface area through the
twentieth century. The forest and land-use in-
ventories present a much different story.

The census figure for cropland, further-
more, says nothing about the total area cleared
for transportation, industry, housing, recrea-
tion, and commerce, and due to the omission
of abandoned farms and many subsistence
operations it presents only a partial image of
land used for growing. In places like the Mari-
times, these small operations can represent a
significant portion of cleared land. Statistics
Canada sometimes reports cropland as a com-
prehensive measure of human disturbances.
“Total cropland in Canada now stands at al-
most 89 million acres or 53.1% of all land,” it
claims on its website.” This, of course, refers
to all land in farms; cropland itself represents
less than 6 per cent of the total land area of
Canada. By way of comparison, the total land
area in the United States is over 23 per cent
cultivated and Eastern Europe is well over half
in crops.* For a country with less than 6 per
cent of its land in crops, the Canadian Census of



Table 10.1. Two Descriptions of Deforested Land in PEI, ca. 1900-2000.

Area (ha) 1900 1910 1930 1940 1955 1960 1980 2000
Census: improved  improved  improved  improved  improved  improved  improved  improved
PEI 293,917 309,144 311,690 300,152 261,222 232,467 190,620 200,375
Prince 109,148 110,700 108,774 100,657 88,975 74,292 81,746
Queens 125,504 127,460 122,505 109,351 100,379 82,326 83,537
Kings 74,492 73,531 68,874 51,214 43,113 33,615 35,095
Inventory: cleared cleared cleared cleared cleared cleared cleared cleared
PEI 359,577 359,577 327,765 316,227 292,899 285,625 248,414 236,935
Prince 131,516 114,854 112,928 108,509 107,164 93,904 88,814
Queens 140,317 132,142 127,188 116,682 113,437 103,158 99,893
Kings 87,744 80,769 76,111 67,708 65,025 51,352 48,229
Difference (as % of the inventory)

Low-end estimate

PEI -18.3% —14.0% —4.9% —-5.1% -10.8% -18.6% —23.3% -15.4%
Prince —17.0% -3.6% -3.7% —-7.2% -17.0% -20.9% -8.0%
Queens —10.6% -3.5% -3.7% —6.3% -11.5% —20.2% -16.4%
Kings -15.1% -9.0% -9.5% —24.4% -33.7% -34.5% —27.2%
Upper-end estimate

PEI n/a —11.6% —11.8% -13.8% -21.6%

Prince n/a —13.4% —13.5% —8.7% —-18.5%

Queens n/a —7.7% ~7.8% -9.7% -14.9%

Kings n/a -15.5% —16.1% -29.2% —-38.6%

1. Italics indicate where abandoned farms were included in “improved land.”

2. Improved land in 1980 is estimated through interpolation.

Table 10.1. Two Descriptions of Deforested Land in P.E.L, ca. 1900-2000. (Census data: Census of Canada, 1901,

1911, 1931, 1941, 1956, 1960, 1980, 2000. Inventory data estimated by interpolation using the following datasets: Prince
Edward Island, Department of Environment, Energy {5 Forestry, Forests, Fish & Wildlife Division, 1900 Forest Outline,
Last modified 4 November, 2010, 1935 Forest Inventory, Last modified 25 November, 2010, 1958 Forest Outline, Last
modified 28 February, 2008, 1980 Forest Outline, Last modified 4 November, 2010, 1990 Forest Outline, Last modified
25 November, 2010, 2000 Forest Outline, Last modified 30 November, 2010. PEI Watershed Boundaries, Last modified 6
April, 2005. Software: ESRI ArcGIS 10.1, Microsoft Excel 2011, Adobe CS 4 Ilustrator.)
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Agriculture is actually of limited use to histor-
ians interested in land-use changes over broad
areas. It tells historians nothing about land not
in farms, relatively little about farmland not in
crops, and it reports incorrect data for cleared
land on census farms. In the discussion that
follows, we suggest that farmers reporting land
in the census routinely, perhaps subconsciously,
under-reported the amount of cleared land in
their possession.

It is not unusual to find isolated errors in
census variables in certain years. In Canada,
for example, the 1980 figure for unimproved
land was flawed and has been ignored by recent
studies.” But a discrepancy in cleared land in
the Prince Edward Island census and inven-
tories points to something more systemic. The
discrepancy existed in all districts in the early
twentieth century and widened in later years
(Table 10.1).

The earliest forest inventory, circa 1900,
indicated that sometime around the end of the
nineteenth century, farmers in Prince Edward
Island had reached the maximum cleared area
in the province’s history. Almost 360,000 hec-
tares, or 64 per cent of the land in the province’s
rural townships, had been ploughed at some
point in that early period. However, the most
improved land the census ever reported in one
year (1930) was almost 48,000 hectares short
of that amount. It is not possible to compare
the circa 1900 inventory estimate to a specific
census year since the stands of white spruce
on old fields had grown up at different times,
but, by 1930, we can estimate the extent of the
province’s forest and cleared land by extrapo-
lating backward five years from the 1935/36
inventory.

The inventory data for 1930 reveal an
amount of cleared land much closer to the
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census figure, but still our most conservative
estimate puts the census at approximately 4.9
per cent lower than the cleared land reported
in the forest inventory. An upper-end estimate
of cleared land in the inventory would suggest
a level of under-reporting in the census closer
to 12 per cent because of the amount of cleared
land reverting to forest. It is likely that farm-
ers reported these areas as unimproved land
because the land was currently incapable of
growing crops; technically, the land was im-
proved, and, depending on the degree of rever-
sion, it could be ploughed without cutting and
stumping the trees.* We provide two estimates
whenever possible to show how reverting land
influenced the Census of Agriculture, a docu-
ment that was not designed to account for this
form of land-use change. The low-end estimate
shows that at the very least the census figure
for improved land was off by 5 per cent; the
high-end estimate (12 per cent) suggests that
farmers were quick to remove their reverting
lands from the record, as well as from active
production.

The county-level breakdown shows that
the discrepancies varied significantly by region;
the low-end estimates appeared much worse in
Kings County (9 per cent) than Queens Coun-
ty, which was only below the inventory by 3.5
per cent in 1930. Figure 10.3 shows the spatial
variation in the errors between the census and
the forest inventory for 1931. Cleared land in
most townships was at least 3 per cent higher
than the census, but an obvious cluster of town-
ships along the north shore in eastern Kings
County under-reported cleared land by more
than 10 per cent. If reverting land is added to
the figure for cleared land, the discrepancies
are even wider.



Prince

Northumberland Strait

The Discrepancy Between Cleared Land in the Inventory and the Census, 1930

ueens

Inventory > 10% higher than the census reports [l

Inventory > 3% higher than the census reports | |

Inventory within 3% of the census reports | |

Census reports > 3% higher than the inventory [ |
County Lines

Gulf of

St. Lawrence

Kings

0 5 10 20 30 40
TN W Kilometers

Fig. 10.3. The discrepancy between cleared land in the inventory and the census, 1930. (Prince Edward Island, Department of
Environment, Energy & Forestry, Forests, Fish (& Wildlife Division, PEI Lot/ Townships, 2005. Software: ESRI ArcGIS

10.1, Adobe CS 4 Illustrator.)

Under-reporting cropland and improved
land was likely a common phenomenon
throughout Canada, and several scholars have
argued that it is a regular part of agricultural
statistics worldwide. In China, for instance, of-
ficial estimates for agricultural land are under-
stood to be up to 50 per cent lower than the
actual area as determined by remote sensing.*’
'The Dominion Bureau of Statistics studied the
quality of Canadian agricultural data exten-
sively in 1961, and they formed new estimates of
improved land in sample areas of the Maritime
provinces that were 16 per cent higher than the

census reports for the 1960 crop year.* Table
10.1 shows that the 1958 inventory identified
slightly more cleared land, at least in Prince
Edward Island, and that under-reporting had
been a common part of agricultural statistics in
earlier decades, as well.

'The land on census farms became an even
less useful indicator of environmental change
in the late twentieth century. Not only did the
census reports for cleared land fall significantly
short of the 1935/36 and 1958 forest inventor-
ies, but the discrepancy grew to about 23 per
cent in the 1980 and 1990 censuses. A large
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part of the problem is simply that the Census
of Agriculture did not record information about
land use on all private properties or on any
public land. The total area of occupied census
farms in Prince Edward Island declined over
the twentieth century, from 87 per cent of the
province’s land in 1911 (including abandoned
farms) to almost half that proportion (44 per
cent) in 2006. After 1955, this category did
not include land on abandoned farms and sub-
sistence farms, two important property classes
in the Maritime provinces. In most years, the
census definition of a “farm” was based on the
rather arbitrary cutoff of agricultural produc-
tion yielding $50 or more.* In 1961, this meant
the census ignored the equivalent of two whole
townships (18,074 hectares) of “subsistence”
farms in Prince Edward Island, or over 4 per
cent of occupied farmland across the province.
In Nova Scotia and New Brunswick, it meant
ignoring human activity on 371,157 hectares —
over twice the area of farms excluded by the
census in Ontario.® Information on abandoned
farms was also not recorded after 1941, mak-
ing that growing class of land use impossible
to follow.

It may be that the census data for 1930 and
1940 are the most reliable for comparison to
the inventory because they included improved
land on both census farms and abandoned
farms. But even in these two years there is still
the problem of land that was not covered by the
census (13 and 14 per cent of the total land mass,
respectively). We account for the problem of
land excluded by the census in two ways. First,
almost all of the province’s roads, railways,
wetlands and inland water would not have been
included by the census, and they represented
over forty thousand hectares or half of the land
not classified as occupied or abandoned land
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in these townships. Developed land in villa-
ges also accounted for a small amount of land
not in farms. Second, we know that farmland
that was not developed, cultivated, or grazed
intensively quickly reverted to forest in Prince
Edward Island, usually to white spruce. It is
highly unlikely that other land remained clear
if it was of such poor quality that it did not
appear on either occupied or abandoned farms.
Wetland, urban development, and roads were
already removed from the forest inventories;
therefore, we conclude that the discrepancies
of between 5 and 12 per cent were errors in the
enumerated amount of improved land.

Perhaps farmers’ main incentive for under-
reporting the amount of cleared land to enum-
erators was a fear that accurate reporting would
increase the land’s assessed value and by exten-
sion the amount of property taxes paid. Taxa-
tion and production quotas were apparently the
primary reason for under-reporting cropland
on both communal and privatized farms in
China,” but in Canada the rationale was not
as obvious. Farmers had no reason to lie to the
Census of Agriculture, as it was not a taxation in-
strument. However, if land owners were accus-
tomed to giving lower figures to municipal and
provincial tax assessors, there would have been
no reason to come up with a different amount
for enumerators. The province’s revenue from
real property tax was initially a relatively small
proportion of indirect taxation, but it grew
significantly in the period of this study. In the
1880s, the land-tax was temporarily cancelled,
and in 1914 it represented a fraction of other
revenue sources. For example, income tax gen-
erated twice the amount of property taxes, and
the lucrative “fox tax” brought in ten times that
amount from the island’s fox farmers. The in-
tensely local nature of property taxation may



Fig. 10.4. Sample watersheds and Lot 30, Prince Edward Island. (Prince Edward Island, Department of Environment,
Energy & Forestry, Forests, Fish & Wildlife Division, PEI Lot / Townships, 2005, PEI Watershed Boundaries, Last
modified 6 April, 2005. Software: ESRI ArcGIS 10.1, Adobe CS 4 Illustrator. )

help explain the regional differences visible in
Fig. 10.3. J. E. Lattimer has shown that when
the province’s school taxes were assessed and
levied independently by over six hundred local
school districts, both the rates and the assess-
ments varied widely from year to year and from
district to district.”

NEW RESEARCH
POSSIBILITIES USING
FOREST INVENTORIES
AND GIS

In North America, the predominant land-use
narrative of the twentieth century was the end
of agricultural clearing and the acceleration of
forest regrowth. Large tracts of farmland in the
Northeast states were reverting to forest, and
Prince Edward Island was experiencing sim-
ilar patterns. The white spruce (Picea gluaca)
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Table 10.2. Sample Watershed Summaries, ca. 1900-2000.
‘ Watershed Area (ha) ca. 1900 1935 1958 1980 1990 2000
West River high forest 3,018 3,449 4,433 5,511 5,443 5,046
softwood 140 571 - 1,379 1,131 829
mixedwood 1,899 1,899 - 1,955 1,304 1,057
hardwood 978 979 - 2,178 3,008 3,159
other forest 488 742 540 226 295 775
total forest 3,506 4,190 4,973 5,737 5,737 5,821
cleared land 7,686 7,002 6,209 5,343 5,381 4,983
developed land 203 203 203 300 270 515
wetlands 18 18 28 33 25 93
Total Area 11,413 11,413 11,412 11,413 11,414 11,412
Wilmot River high forest 855 973 1,189 1,109 1,025 822
softwood 224 343 - 280 134 106
mixedwood 569 569 - 377 363 271
hardwood 61 61 - 452 529 446
other forest 140 312 42 183 125 146
total forest 994 1,285 1,231 1,292 1,151 968
cleared land 7,146 6,855 6,843 6,644 6,730 6,600
developed land 191 191 190 332 380 574
wetlands 30 30 75 71 80 197
Total Area 8,361 8,360 8,338 8,339 8,340 8,339
Murray River high forest 2,700 2,825 - 4,722 4,898 4,191
softwood 730 853 - 1,598 870 847
mixedwood 1,628 1,628 - 1,863 2,828 1,970
hardwood 343 343 - 1,261 1,200 1,375
Other forest 984 1,239 4,491 292 213 621
total forest 3,684 4,065 4,491 5,014 5,111 4,813
cleared land 2,990 2,613 2,146 1,546 1,461 1,519
developed land 158 158 161 276 308 443
wetlands 278 278 296 254 216 317
Total Area 7,111 7,114 7,095 7,091 7,097 7,091

Table 10.2. Sample Watershed Summaries, ca. 1900-2000. (Prince Edward Island, Department of Environment, Energy &
Forestry, Forests, Fish & Wildlife Division, 1900 Forest Outline, Last modified 4 November, 2010, 1935 Forest Inventory,
Last modified 25 November, 2010, 1958 Forest Outline, Last modified 28 February, 2008, 1980 Forest Outline, Last
modified 4 November, 2010, 1990 Forest Qutline, Last modified 25 November, 2010, 2000 Forest Outline, Last modified 30
November, 2010. PEI Watershed Boundaries, Last modified 6 April, 2005. Software: ESRI ArcGIS 10.1, Microsoft Excel
2011, Adobe CS 4 Illustrator.)
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was the first species to capitalize on the new
habitat, making its way across old fields from
self-seeding hedgerows. L. M. Montgomery
framed the language of reversion as a land-use
decision in Jane of Lantern Hill. “Nothing had
changed really,” claimed Jane on returning to
Prince Edward Island, “though there were sur-
face changes.... Big Donald had repainted his
house ... the calves of last summer had grown
up ... Little Donald was letting his hill pasture
go spruce. It was good to be home.” But just
as scholars like Ramankutty have used remote
sensing and revised historical statistics to show
the local patterns within the larger trend of for-
est regeneration in North America, Prince Ed-
ward Island forest inventories show that “going
spruce” was only one part of a complex suite of
land-cover and land-use changes taking place
in the twentieth century.™

The inventories and aerial photographs
also present the ability to examine land use at
multiple geospatial scales. Examining land-
use data within boundaries such as township
lines can be precarious. Communities were not
tormed along such arbitrary boundary lines,
and business did not stop at census subdiv-
isions.” The data derived from aerial photo-
graph interpretation allow large areas to be
broken up according to geophysical features
such as watershed boundaries. Forest inven-
tories and aerial photo data allow for analy-
sis of land-cover and land-use change for all
watersheds on Prince Edward Island. For this
study, we focussed on three sample water-
sheds, selected for their similar sizes (7,100 to
11,500 hectares) and their diverse geographies
and land-use histories (Fig. 10.4). The Wilmot
River in eastern Prince County flows through
some of the province’s best agricultural land.
The West River watershed is found in central

Queens County on steep slopes and shallow
soils. In Kings County, the Murray River
watershed drains sandy infertile soils.

Table 10.2 shows the forest cover in these
three watersheds at various points throughout
the twentieth century. The West River water-
shed experienced the largest regrowth of forest
with increases in every inventory; Murray River
forest cover increased steadily but experienced
a small loss of mixed-wood forest in the 1990s;
forest cover in the Wilmot watershed increased
only slightly and then experienced a net loss in
the 1980s and 1990s. The forest regrowth and
abandonment of cleared land in all three areas
characterizes the second act in the Maritime
historiography of farm expansion into infer-
ior soils and slopes.® By examining land-use
changes and the amount of reverting land, we
can see how the limits of agricultural expan-
sion were reached at different times in differ-
ent places. For example, the amount of cleared
land in each watershed declined as a percentage
of total area, but the decline was most severe in
West River and quite minor in Wilmot. Re-
verting land points to a prolonged process of
abandonment in West River and suggests that
abandonment was most pronounced in Murray
River in the early 1900s when almost 9 per cent
of its cleared area was reverting to forest.

Developed land took a rapidly increasing
share of land use in these watersheds toward
the end of the twentieth century. The single
largest threat to forests in terms of land-use
change in the United States is urban develop-
ment. Between 1982 and 1992, that country’s
urban land increased by 14 million acres, and
about 5.4 million acres were at a net loss to the
forest.”” A similar trend is occurring in Prince
Edward Island, where a significant amount of
cleared and forest land is being lost to housing.
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'The forest-cover type also changed in different
ways for each watershed. Murray River saw a
modest increase in softwoods, mixedwoods,
and hardwoods, but the other two watersheds
saw hardwoods rise dramatically and overtake
softwoods and mixedwoods cover types. The
biggest winner in each watershed was hard-
wood, and this fits the general pattern for the
province.*®

By combining cadastral maps such as the
Cummins Atlas (1928) with the forest in-
ventories at either the township or watershed
levels, we can also analyze forest-cover and
land-use change on any number of individual
properties.” We created a land-use database
for twenty-seven randomly selected properties
from the Cummins cadastral map of Lot 30
(Fig. 10.4). These properties were 54 per cent
cleared in 1935/36, which compares favourably
with the figure of 57 per cent cleared land in
the entire township.

When we examine the forest cover on
even these relatively early farms, we see for-
ests shaped in large part by human hands. The
extent of clearing on farms in 1935 influenced
not only the size of the forest but also the type
of forest that remained. As properties in the
sample began to approach total clearing, their
remaining woodlots were more likely to con-
tain hardwood and hardwood/softwood cover
types (Fig. 10.5). These farms were also the
most likely to contain harvested parcels and
the least likely to contain any reverting land.
Thus, harvested forest areas tended to favour
the growth of hardwood, and the absence of
reverting old fields tended to discourage new
stands of white spruce. Woodlot owners placed
pressure on the forest for a variety of reasons,
and these changed with the market for agri-
cultural and forest products. Clear-cutting was
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not only the first step to land-clearing, but it
was often a reflection of the value of the wood
harvested. In the 1950s pulpwood was a sig-
nificant source of income in Prince Edward
Island, and a significant strain on softwood
stands. In the 1980s, fuelwood was important,
and in the 1990s there was a strong market for
studwood (small logs).

It is not possible to identify abandoned
tarms with any certitude from one set of aerial
photographs, but the forest-cover type and the
presence of clear-cuts and reverting parcels all
point to farms that were strong candidates for
downsizing in this period. The most intensively
farmed parcels in the 1930s contained very little
softwood and practically no reverting stands,
and what forest did remain was predominant-
ly hardwood and harvested land, presumably
to supply the family’s fuel and lumber needs.
Conversely, properties with the lowest propor-
tion of farmland contained the largest stands
of reverting land and softwood stands on old
fields. The combined forest inventory and cad-
astral map data suggest that land-use trends
visible on these properties in the 1935/36 aer-
ial photographs had clearly been in motion for
decades.

We can also use the property boundaries
from 1935 as a footprint for future land use on
those parcels. Each one of these records in the
sample represented the hopes and challenges
of real historical actors. Figure 10.6 shows that
Thomas McDougald’s farm on New Argyle
Road was mostly regrown and in the process of
reversion in 1935, but it was probably not due to
the quality of the land. Later inventories show
that this land was mostly cleared and regularly
farmed in the late twentieth century. A num-
ber of social and economic pressures could have
caused the McDougalds to allow reversion on
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such a large portion of their farm, including a
death or a gap in the family labour supply or
simply the economic difficulties experienced in
this period of Maritime history.

Another property in Green Bay, a farm
belonging to Frank Costello on the corner of
Eliot River Road and Riverdale Road, con-
sisted of hilly farmland showing the edge effect
between the hardwood uplands of the Appin
Road area and the farmland of Emyvale (Fig.
10.7). This property was almost entirely cleared

in 1935 despite the hilly terrain and substan-
tial wetland. It was undergoing more clearing
in 1935 and does not appear to have reverted
at any point since. Finally, the next property
north of Costello’s on Riverdale Road, toward
Emyvale (not pictured here), was used mainly
for its forest products over the twentieth cen-
tury. Owned by Frank Dougherty in 1935, it
was half-forested, mainly in hardwood with
some softwood growth on old fields and with

clear evidence of harvesting either for fuel or
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Fig. 10.6. Forest cover on the McDougald property, Bonshaw, Lot 30. (Prince Edward Island, Department of Environment,
Energy & Forestry, Forests, Fish & Wildlife Division, 1935 Forest Inventory, Last mody?ed 25 November, 2010, PEI 2000
Orthomap, Last modified 10 December, 2010. Property boundaries from Atlas of Province of Prince Edward Island, Canada
and the World, 1927 (Toronto: Cummins Map Company, 1928). Software: ESRI ArcGIS 10.1, Adobe CS 4 Illustrator.)

lumber. By 1958, most of the farmland had re-
verted, and today the entire property is fully
forested or in reversion with a small parcel of
land for a home and outbuildings.®® Costello’s
and McDougald’s properties exemplified the
two extremes of the spectrum shown in Fig.
10.5. Costello’s small woodlot consisted of
mostly hardwood, and McDougald’s large and
expanding woodlot was under less pressure and
had become home to a variety of softwoods.
'The image we see of the province circa 1900

was a landscape completely transformed by
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human activity. Pre-contact ecosystems had
all but vanished in certain areas, wild life was
at an all-time low, and forests had been pro-
tfoundly altered. Unlike some provinces, how-
ever, Prince Edward Island farmland began
to revert to forest for a variety of reasons, and
the local environment began another form of
change. The forest inventories show that farm
abandonment and forest reversion were already
well in motion by 1935. However, reversion
did not occur evenly. We see, for instance, that

townships with 75 per cent or more of their
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total area cleared in 1935 only saw about 4 per
cent of that area return to forest by 1958. By
comparison, the rest of the province was re-
verting to forest at three times that rate. The
inventories are not the only way to measure
these trends; the censuses also show us this in
“improved acreage” figures. However, as we
have shown, problems with the way cleared
land was identified in the census result in ex-
aggerated figures for improved land. Thus, the
same townships with 75 per cent or more of
their land “improved” actually appeared to lose

13 per cent of that land by 1961, and farms
in the rest of the province relinquished over
a quarter of their improved land to the forest.
The forest inventories show a more even de-
cline in cleared land because they captured all
properties across the province, including those
termed “abandoned” or “subsistence” farms by
the Census of Agriculture.

None of our sample properties was in a
complete state of reversion in either 1935 or
1958. Thus, we must be careful not to equate re-
verting land with abandoned land. Our sample
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suggests that reversion was a land-use decision
followed by a relatively small number of farms;
mainly it was a decision to reduce crop produc-
tion. In our Lot 30 sample, reverting land oc-
curred on only one quarter of properties. Most
other areas in Queens County experienced
lower reversion rates, so we can assume that
well over three quarters of farmers in the coun-
ty did not take farmland out of crop rotation
long enough for reversion to occur. In town-
ships with a higher proportion of cleared land
in reversion, it is certainly possible that more
tarmers were downsizing, but this practice was
far from ubiquitous in the 1930s. Some proper-
ties experienced relatively rapid reversion from
average farms to almost completely treed plots.
On Frank Dougherty’s property, only a small
parcel of cleared land remained at the end of
the twentieth century for residential dwellings
and small business activity. The 11.5 hectares
of reverting land on this property, in 1935, was
the largest parcel of new forest in our sample;
the average property with reverting land con-
tained only 3.2 hectares. The Dougherty’s for-
est history shows how entire farms could “grow
over” in less than half a century.

Using GIS we can query the parcels of
cleared land in 1958 that had been in the pro-
cess of reversion in 1935. The result shows that
3,664 hectares were reverting in 1935 but had
been cleared a second or perhaps even a third
time before 1958. Clearing on Prince Edward
Island was not always a single event that led
to a long-term land-use activity. Instead, the
residents of this declining agricultural region
explored a variety of options including part-
time farming, renting, and allowing some
fields to revert to forest.
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If, as James Scott has argued, cadastral maps
and scientific censuses made local informa-
tion available to the state, then GIS and aer-
ial photographs attach a time and a place to
remotely sensed data and make it available
to historians. After all, each cell of remotely
sensed information was part of a local narra-
tive. As we interpret the aerial photographs,
we are gazing down on hundreds of human
agents who probably glanced upwards from
farmyards, fishing boats, and woodlots at this
marvel of aeronautical engineering and symbol
of a changing world. The story of their worlds
has mainly been told by the census, the most
extensive historical record for the majority of
rural, and usually voiceless, Canadians. But,
the twentieth century censuses of agriculture
missed large tracts of land in Atlantic Canada,
even in Prince Edward Island where a vast ma-
jority of land was privately owned and used for
agricultural production.

Historians can now see this new side of
the Canadian environment in many regions,
especially the forested areas that attracted
aerial photographers from government or in-
dustry. GIS allows historians to use the census
in conjunction with new sources such as forest
inventories and aerial photographs; on its own
the census simply cannot provide an accurate
portrayal of land-use activity. The Census of
Agriculture provides an excellent starting point
toward an understanding of environmental
change in Canada, but, as we have shown, it
has its weaknesses. Environmental historians
should be attentive to the proportion of land
enumerated in any given census year before
using the census to make estimates of the size



of the forest and the amount of deforestation.
Even in areas where commercially farmed
private land made up over 85 per cent of total
land mass, as it did in Prince Edward Island in
1930 and 1940, historians should expect some
degree of under-reporting of cleared land in the
Census of Agriculture.

To economic historians who use improved
land as an indicator of farm value, the revised
estimates based on aerial photography sug-
gest that farmland has been undervalued. The
amount of improved acreage was critical for
estimating the value of land and the costs of
farm-making.®" Furthermore, historians com-
monly use acreage to measure the productiv-
ity of farming as an economic activity since,
as Marvin Mclnnis states, land is “an obvious
starting point” for analysis as it “is the most
directly measurable input.”? To environmental
historians, the census over-estimated the total
biomass available on farms, and it ignored for-
est and other land cover on a growing number
of properties in the late twentieth century. His-
torians need to understand these standard units
of production if they are to ask questions about
human interactions with the environment. Re-
cent research emphasizes material and energy
flow analysis as a way to measure the effects
of human activity on natural ecosystems, and
the symbiotic effects of environmental change
on quality of life.®* Land-cover and land-use
change are fundamental variables in this re-
search, and the forest inventories help to estab-
lish more spatially explicit land-use models.**
In the Maritime provinces, and other areas that
experienced agricultural decline, these sources
also introduce the category of reverting land.
Reversion occurred only on a small percentage
of farms, but it was capable of returning entire
properties to forest in a matter of a few decades.

'The land-use and forest inventories and the
aerial photographs they were built from are a
powerful resource for historians and geograph-
ers. By interpreting the data in a GIS, users can
investigate the land-cover and land-use change
at any level, from the individual property to the
townships, municipalities, watersheds, and lar-
ger jurisdictions such as the census district or
the province as a whole. Where they exist, these
sources would also allow for a more extensive
project that performs sample inventories from
aerial photographs across the country — a kind
of “environmental census” for representative
regions. Although the Censuses of Agriculture
offer a limited view of human activity in forest
and agro-ecosystems, a more comprehensive
picture may be created by combining inventory
samples with cadastral data and linking them
to digital censuses of population and other geo-
spatial databases. Air photos are some of the
best time-slices of Canada’s vast and diverse
environments, and dynamic systems such as
GIS allow historians to extract, manipulate,
and link the information to other geospatial
databases. These linkages present a clearer pic-
ture of past land use in order to better under-
stand environmental change and changing
land use practices over time.
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