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Tools for Rational Development: The Canada Land Inventory and the
Canada Geographic Information System in Mid-twentieth century Canada

Shannon Stunden Bower

Abstract: From the 1960s through the 1980s, Canadian scientists, resource managers, and
computer experts collaborated on two linked undertakings: the Canada Land Inventory (CLI)
and the Canada Geographic Information System. CLI was an extensive project that assessed
the state of key resources across much of the country, while CGIS was a pioneering effort
at computerizing CLI data to support decision-making about resource use. Fundamental
components of the Agricultural Rehabilitation and Development Act, CLI and CGIS reflect
Canadian innovation in new information-management tools designed to facilitate state goals.
This paper examines the production and affordances of CLI and CGIS, and considers the
renewed optimism and collaborative relationships that emerged from them. It also examines
historical concerns over the limitations of these technologies and explores how CLI and CGIS
were oriented to change over space, not time. Ultimately, these technological innovations
served to naturalize patterns of inequality and normalize urban-industrial modernity.

Résumé : Des années 1960 aux années 1980, des scientifiques canadiens, des gestionnaires
de ressources et des experts en informatique ont collaboré a deux entreprises liées: UInventaire
des terres du Canada (ITC) et le Systeme d’information géographique du Canada. L'ICA
était un vaste projet qui évaluait létat des ressources clés dans une grande partie du pays,
tandis que le SCIG était un pionnier dans Uinformatisation des données de UICA pour
appuyer la prise de décisions concernant Uutilisation des ressources. Eléments fondamentaux
de la Loi sur la réhabilitation et le développement de Uagriculture, CLI et CGIS refletent
Uinnovation canadienne dans les nouwveaux outils de gestion de Uinformation pour faciliter
les objectifs de UEtat. Cet article examine la production et les potentialités de CLI et CGIS,
et considere loptimisme renouvelé et les relations de collaboration qui ont émergé de ces
deux organisations. 1l examine également les préoccupations historiques sur les limites de
ces technologies et explore comment CLI et CGIS étaient orientés vers le changement dans
Uespace, et non dans le temps. En fin de compte, ces innovations technologiques ont servi a
naturaliser les schémas d’inégalité et a normaliser la modernité urbaine-industrielle.

Keywords: Canada Land Inventory, GIS, ARDA, rational management, modernity

IN 1954, GEOGRAPHER F. KENNETH HARE PUBLISHED in The Canadian Geographer a
call for what he termed a “re-exploration” of Canada. Made necessary by the
inadequacy of available information about Canada’s substantial landmass, the
re-exploration envisioned by Hare would ideally take the form of a “national
inventory of land and resources.” As he saw it, the inventory should encompass
multiple facets, accommodating varied environmental features in one coherent
effort. Hare also emphasized the importance of geographical expertise in
leading this effort.!
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A decade later, Canadian scientists and resources managers, together with
representatives of Canada’s emerging computer industry, were at work at the
problem Hare diagnosed. From the 1960s through to the early 1980s, the
federal and provincial governments collaborated in two linked undertakings
understood as fundamental to the future prosperity of the Canadian nation
and its peoples. The Canada Land Inventory (CLI) was an extensive project
to assess the state of key natural resources across much of the country. The
Canada Geographic Information System (CGIS) was an innovative effort to
develop new means of using CLI data to make better decisions about resource
use. Together, these inter-related efforts seemed poised to accomplish much
of what Hare had proposed undertaking. This was made possible by the use
of computers. My analysis explores how resources management and regional
inequality, longstanding themes in Canadian history, intersected with mid-
twentieth century efforts by the Canadian state to explore the utility and
potential of emerging computing technologies.

Both CLI and CGIS were fundamental components of the Agricultural
Rehabilitation and Development Act, federal-government legislation that, when
passedin 1961, was designed to help stabilize agriculture and resource industries
as Canada made what policy-makers saw as “a relatively abrupt transition from
a primarily agricultural economy to a primarily urban-industrial economy.”?
ARDA operated as umbrella legislation designed to facilitate programs jointly-
funded with the provinces addressing a diverse array of agriculture or resource-
related challenges, chief among them unproductive farms and inefficient or
inappropriate land use. The legislation was conceived amid interest on the part
of governments, both federal and provincial, in reducing inequalities between
regions and across economic sectors.” ARDA’s broad scope was underlined
when a 1966 amendment renamed it the Agricultural and Rural Development
Act, making explicit its relevance to non-farming rural areas.* In both original
and revised forms, ARDA reflected the federal government’s conviction that
problems of rural development and regional inequality could be addressed by
managing natural resources more effectively, in a manner frequently described
as rational.

CLIand CGISwereamongthefewaspectsofthe ARDA program thatremained
directly under federal auspices.” Most ARDA initiatives derived from efforts by
provinces and agencies to seek federal money in support of suitable programs.
This helps explain the multivalent nature of the development imperative as it
operated in mid-twentieth century Canada, atleast until Ottawa’s 1969 creation
of the Department of Regional Economic Expansion, which promised to bring
greater coherence to development efforts.® Also, ARDA operated alongside
and in relation to governmentled, 1960s-era community development
programs aimed specifically at Indigenous peoples living in territory claimed
by the Canadian state.” Historians of Canada have engaged with development
in various ways, with some presenting it as a factor within ongoing historical
processes and some taking one of its various forms as a focus of analysis.® More
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research is necessary before we will adequately understand how development,
as an ideology and a practice, emerged and operated in Canada. This research
should probe the links between manifestations of development within Canada
and their international analogs, contextualizing domestic processes in relation
to imperatives of global significance in the period after the Second World War.
As reflected in the federal government’s approach to ARDA, development
involved deliberate, government-led efforts to change human behavior, and
especially behavior related to natural-resources use, thought by proponents
to lead to improved outcomes in line with urban-industrial modernity."
Importantly, this conception of modernity, development’s implied endpoint,
was narrow. The development imperative animating mid-twentieth century
federal-government policy was fueled by the presumption that the lifestyles
believed to characterize prosperous urbanized and industrialized areas were
good for everyone and desired by most, and that those who did not seek them
needed assistance in adjusting their aspirations.

While it was F. Kenneth Hare’s 1954 call that most clearly anticipated CLI
and CGIS, both these and the ARDA legislation that enabled them had other
important antecedents. In scope and ambition, one of ARDA’s key forerunners
was the Commission of Conservation, a federal-government body operating
between 1909 and 1921 that aimed to increase support and capacity for what
was seen as efficient administration and use of natural resources." In the CLI’s
orientation to inventory, important antecedents are found in earlier efforts to
classify soils and, more broadly, lands according to their most suitable uses.! In
setting the stage for CLI and CGIS, the Resources for Tomorrow Conference
of 1961 was particularly significant because it demonstrated broad support
for federal-government leadership in enhancing the availability, quality, and
accessibility of environmental information.” At least since the 1959 publication
of Samuel Hays’ Conservation and the Gospel of Lfficiency, an influential analysis
of the American progressive conservation movement, historians and allied
scholars on both sides of the Canadian-American border have analyzed the
various ways governments have sought to improve their management of natural
resources." My analysis builds on this existing work by exploring the relation
between natural-resources management and mid-twentieth century advances
in computer technology, an intersection that has not received much scholarly
attention.’

Examining the Canadian government’s efforts to develop CLIand CGIS offers
an opportunity to consider resources management as a dynamic process with
consequences for both natural resources and the state. James C. Scott’s Seeing
Like a State has influenced many historians of Canada, with numerous scholars
drawing on Scott’s notion of high modernism in explaining the ideology behind
massive state-led projects of human and environmental change.’ Scholars
invoking high modernism often attend in some way to a process Scott termed
the production of legibility, the construction of forms of knowledge facilitating
state administrative functions. As Scott explains, much of his thinking around
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techniques of legibility drew on earlier work by Benedict Anderson. Anderson’s
Imagined Communities focused on the rise of nationalism and the nation-state
as historical phenomena, with the management of territory and population
a key means through which nations consolidated their authority.”” Because
of differences in analytic purpose, these two important scholars focused on
different aspects of the techniques of legibility they both considered. Scott was
more concerned with what the state could do with these techniques, while
Anderson was more interested in how these techniques helped consolidate
the state. In my analysis of CLI and CGIS, I address both angles, considering
how these technologies, in prospect and in realization, had consequences for
natural-resources management and for the state doing the managing.

Legibility was at the core of a recent piece by Canadian historian Tina
Loo arguing for the value of seeing synoptically, of sacrificing detail and
complexity to highlight a particular scale of analysis. As Loo sees it, this way
of seeing is often dismissed as “imperial, encompassing, reductive vision”
without due consideration of its advantages and perhaps its inevitability, at
least when confronting large quantities of information." Scholars who both
write and read abstracts of academic articles (otherwise known as synopses)
possess some familiarity with the advantages and disadvantages of the synoptic.
Rather than either condemning or defending the synoptic, in this paper I
consider the production and affordances of a particular synoptic perspective,
one conceptualized as a key part of mid-twentieth century efforts to achieve
rationality in resource management. Insofar as I attend not just to technological
aspects but also to broader cultural contexts, my work is in line with what
historian William Rankin has recently termed geo-epistemology: the study of
the production and use of knowledge about the earth or parts of it."?

In the past few decades, scholars from various disciplines, including history,
have made use of GIS as a means to display and analyze spatial information.
While historians have used GIS to generate new insights on the past, as of
yet few have turned their analytic gaze on the history of GIS itself or of its
antecedents. It has been primarily within the discipline of geography that the
development, evolution, and effects of GIS have been considered.?’ My analysis
offers a historical perspective on the emergence of a GIS antecedent from
within Canadian resource-management efforts. It resonates with the critical
perspective on GIS evident in the work of scholars such as Matthew W. Wilson.*!
My analysis also contributes to a small body of recent scholarship probing the
relations between geographical knowledge and the Canadian state.*

My paper develops as follows. I begin by exploring how the conceptual and
technological innovations of CLI and CGIS inspired a new optimism among
resource managers. I situate this optimism in relation to emergent trends
within the social sciences, and especially within the discipline of geography.
Then I consider how CLI fostered collaborative innovation that helped
build relationships among people from a range of professional perspectives,
particularly federal and provincial administrators and technical experts,
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and scholars from the academic world. I also note historical concerns over
the limitations of the synoptic perspective offered by the CLI. Finally, I
explore efforts to develop CGIS as a robust technology that could store and
manipulate information from the CLI and other sources to support rational
resource management. I also explain how the challenges of developing CGIS
served to temper initial optimism and complicate collaborative working
relationships. Drawing on the historian’s emphasis on change over time, I
identify a key limitation of both CLI and CGIS in their privileging space over
time. Ultimately, my most important argument relates to this limitation: CLI
and CGIS, innovative tools intended to arm decision-makers with essential
geographic information, registered neither the historical factors that created
intractable resource-management problems nor the prospect that people living
in Canada might maintain diverse ambitions for their futures. As a result, these
new technologies worked to naturalize patterns of inequality and normalize
urban-industrial modernity.

Innovation and optimism

CLIand CGIS emerged outof the belief of federal-governmentadministrators
involved in ARDA that rational resource use depended on the availability of
what they considered relevant and usable data. The problem was, at the time
ARDA was passed, such information was not readily accessible to decision-
makers. This was a particular type of information problem, one defined not by
a dearth of information, but by an overwhelming abundance of ill-coordinated
data-points. In any particular situation, how could decision-makers ever hope
to have at hand the most appropriate bits? And even if they did, how could they
efficiently integrate data pertaining to distinct geographic areas, expressed
through different units of measurement, or contained on separate maps? In
light of this information management problem, Canada remained to mid-1960s
policy-makers an “unknown country”—one that was “unknown not only in the
distant Arctic Archipelago, but even in the places where millions of Canadians
make their homes and their livings.” Without reliable means for policy-makers
to access relevant and usable information, decisions about resources use
continued to be made, but, as ARDA administrators worried, there were few
means of determining if these decisions reflected “the best things to do with our
resources.” Rational decision-making about natural-resources management
simply was not possible.

The CLI was a key aspect of efforts to address this information problem. As
a federally-led effort involving substantial participation from the provinces, the
CLI was to standardize basic information about natural resources both across
the nation and across resource sectors. The CLI was primarily an exercise in
information consolidation, not information collection. Though fieldwork was
required to verify accuracy and deal with data-thin areas, the major tasks were
identifying existing data sources and extracting relevant information. This
information was then used to create resource-specific maps—for instance, maps
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of soils, wildlife, or forestry—indicating variation in resource quality across
space. The result was a series of jigsaw-puzzle-like maps delineating more and
less valuable areas of the particular natural resource under consideration.

This new inventory was promising, but ARDA officials worried that producing
more information—even in a usefully standardized format—might actually
serve to compound the existing information management problem. Computer
technology seemed like one potential solution. Computers might expedite the
work of manipulating information that was simply too time-consuming and
labour-intensive to tackle manually. As noted in a mid-1960s report, there was at
that date no suitable computer system yet in existence that could manage land-
use information, but ARDA officials were optimistic the necessary technology
could be developed.* And so an essential second aspect of this new effort at
data processing was the CGIS, designed by computer experts purpose-hired by
the federal civil service. At inception, CGIS represented an effort to harness
computer technology to the CLI in a way that would permit easy retrieval of
information and rapid integration of multiple maps and data sets, including
those from non-CLI sources such as the Canadian census.®

By the early 1960s, Canada was, as John Vardalas has shown, among those
nations scrambling to develop domestic civilian capacity for computer design
and manufacturing.* Emphasizing the innovative character of Canada’s
mid-twentieth century computer industry, Vardalas positions his rendering
as a counterpoint to those of economic nationalists, who have bolstered
their critique of Canada’s branch plant economy by underplaying domestic
innovation. CGIS is an over-looked example that extends Vardalas’ argument;
moreover, it shows how the Canadian government sought to make legible
Canada’s landmass and natural resources through the development of new
and innovative computerized data-management tools.*

If the prospect of cutting-edge technology was important in federal-
government administrators’ ambitions for CLI and CGIS, so were particular
conceptions of the past and the present. Administrators framed the need
for improved use of information in relation to a settlement period that was
considered to have passed.* As those who worked on CLI and CGIS saw it,
many of the problems confronting Canadians and policy-makers alike could
be linked to how, during the settlement period, colonizers did not have or
use accurate environmental information in making decisions about where
and how to establish themselves. In the absence of a more historically-robust
understanding of why colonization played out as it did, administrators
asserted it was luck as much as anything else that was a key determinant of
immediate and longer-term success in settlement. As federal administrators
saw it, the situation was compounded over decades by government’s “laissez
faire” or “hands off” approach to resource management.” Those involved in
the development of CGIS and CLI saw themselves as working to ensure that
logic, not luck, underlay resource management across Canada and to position
governments to take a more “hands-on” approach.*® Such an effort was built
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on the interventionist orientation of the Canadian federal government,
fundamental to the development imperative that cohered in the aftermath of
the Second World War.*

Government efforts to achieve rational resource management were in tune
with concurrent developments in the academic realm. Canadian historians
have noted shifts in scholarly inquiry from the late-nineteenth through the
mid-twentieth centuries, with increased emphasis on “scientific principles
and rigorous research.” Scholars Roger E. Backhouse and Philippe Fontaine
have argued that the period after the Second World War saw a significant
reconfiguration of social-sciences inquiry, one characterized by increased
emphasis on models and quantification by scholars keen to establish their
“scientific credentials.” For Canadian natural-resources managers concerned
with the challenges of administering Canada’s vast landmass, among the
most relevant of such reconfigurations took place in the academic discipline
of geography. As R. C. Hodges, chief of the federal-government division
responsible for ARDA, wrote in The Cartographer, the resource-management
challenges of the Canadian state were defined by “spatial characteristics” as
much as by “physical, economic, and social aspects.” It was not just effective use
of data but effective use of spatial data—the special province of geographers
—that seemed poised to bring rational resource management into the realm
of the achievable.

In 1962, F. Kenneth Hare organized a session on quantitative methods
at the annual meeting of the Canadian Association of Geographers. One of
the speakers was University of Toronto geographer Ian Burton, who would
later rework his paper for publication in The Canadian Geographer. In this
published paper Burton dubbed the reconfiguration within his discipline
the quantitative revolution.* For some scholars swept up in the quantitative
revolution or parallel transformations, emphasis on quantification and models
was significant because it positioned academics to engage more effectively in
the world of policy-making. According to Brian J. L. Berry, who was immersed
in this disciplinary transformation, the quantitative revolution focused on “the
application of the scientific method to geographic research and of geographic
research to important issues of public policy.”® At the same moment when
some geographers were looking to deploy new disciplinary approaches in
service to the public, Canadian civil servants were grappling with a resources-
management challenge they perceived as spatial in character. The alignment
of interests between academic geography and state resource managers was
inflected by how, as Trevor Barnes has shown, academic geography was
still establishing itself in Canada in the years following the Second World
War.” Indeed, the Canadian state’s interest in natural-resource development
represented an opportunity for academic geographers to demonstrate the value
of their skills, as Hare recognized in the episode that opened this article.

In the immediate aftermath of the passing of the Agricultural Rehabilitation
and Development Actin June 1961, work on the CLI began. A series of meetings
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involving federal and provincial civil servants as well as representatives
from universities and industry resulted in the establishment of some basic
parameters.* In November 1962, aseminar on the proposed inventory took place
in Ottawa. Participants representing various perspectives and from all regions
of the country confirmed the need for a project of this sort. The participants
also worked to finalize the range of environmental and cultural features the
inventory would include: soil capability for agriculture, land capability for
forestry, wildlife, recreation, present land use, socio-economic characteristics,
and climatological considerations. The CLI was to address the areas of Canada
perceived by organizers to be the most economically productive portion of the
nation: “the southern, settled portions of Canada”, consisting of 260 million
hectares, about 25% of the country.* In October 1963, the federal government
formally confirmed it would move ahead with the CLI. Shortly after that, the
Canadian Council of Resource Ministers, a recently-created body that brought
together federal and provincial representatives, approved the plan.*

The CLI was understood as fundamental to ARDA’s goals. In the absence
of such an initiative, it was feared a lack of basic information would mean that
“programs of land adjustment and regional economic development” would
be “fallible and costly.”* But moving ahead with the CLI presented its own
difficulties. Publishing spatial information related to 260 million hectares of
Canadian land at a useful scale would require many thousands of sheet maps.
Parsing this information to support rational decision-making around resource
use would more than redouble the task. For example, it was estimated that the
data management and analysis necessary to determine how Canada’s dairy and
beef industries could best be managed would take about 550 people working
for three years and would cost about $8,000,000.* And even if the time and
money were available to support this work, Canada did not have appropriately
skilled analysts in sufficient numbers. More challenging still were situations
in which managers wanted to determine how best to use any particular parcel
of land — whether for raising cattle, or growing trees, or developing parks, for
instance. ARDA’s ambitious goals appeared achievable only because of the
prospect of computer-supported analysis, “whereby quantities of data from
both maps and statistical tables can be stored in a form which is amenable
to analysis by electronic computers.” Using CGIS, it was estimated that the
required 1,650 person-year analysis of the Canadian dairy and beef industry
could be accomplished in mere days.*

Together, CLI and CGIS represented federal government efforts at con-
ceptual and technological innovation that, when linked, substantiated the
transformative ambition envisioned by civil servants at the core of the ARDA
program. As it was put in a 1966 document aimed at potential users, the goal
of these two linked innovations was to “develop an information system an
administrator could do everything with.”® Fundamental to these innovations
was the role of “the high-speed electronic computer” in supporting decision-
makers.” Just as railway technology was fundamental to the anticipated success
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of Ottawa’s National Policy of the late nineteenth century—a project that
sought to establish the west as a resource hinterland and consumer market in
service to the east’s manufacturing industry—so was the computer essential for
the realization of ARDA’s goals around natural-resource management: “what
the steam engine did for muscles, the electronic computer is beginning to do
for brains.”® In both instances, from the perspective of those at work on CGIS,
technology was fundamental to overcoming the challenges posed by Canada’s
vast geography.

CLI and CGIS emerged as innovative tools promising to rationalize the
use of natural resources. The potential success of ARDA was seen to hinge
on the development of synoptic-scale datasets summarizing key information
from across the nation, as well as new methods of manipulating these datasets
to make them useful in answering any number of resource-management
questions. Civil servants involved in work on the CLI and CGIS perceived
these linked undertakings as “essential for the most effective implementation
of the ARDA program.™ Those working on CLI and CGIS were building on
past government efforts at resource management and aligning their activities
with trends in the social sciences in general and the discipline of geography
in particular. Over a period of years, state-driven efforts at innovation resulted
not only in the production of new maps and new technologies, but also in the
renewal of optimism about the potential for rational management of Canada’s
natural resources.

The work of inventory

Resource management in mid-twentieth century Canada was riven by at
least two major fractures: the jurisdictional divisions between Ottawa and the
provinces characteristic of Canadian federalism and the siloed administration
typical of that era in natural-resources management, which saw different
bureaucracies administering different resources. The work of the CLI involved
a reconfiguration of these divisions sufficient to allow the inventory to proceed.
The effort of producing a national inventory—a synopsis of Canadian
resources—brought together civil servants who previously had little formal
professional connection to each other. But modifying bureaucratic structures
and relationships did not alter the magnitude of the task at hand. The work of
producing a useful synopsis of Canadian natural resources foundered on the
diverse environmental conditions of the vast mass of land under consideration.
Further, some provincial civil servants were concerned about the CLI’s failure
to provide information on topics and at scales they perceived as necessary.
Ultimately, even as the CLI emerged from a collaborative process, these
provincial officials recognized the geo-epistemology embodied in the CLI
reflected the perspectives and purposes of the Canadian federal government.

Considering ARDA’semphasis on agriculture and previous nationalsoil survey
work, it is unsurprising early progress on the CLI was most rapid with respect
to soils. By spring 1963, even before the federal government’s confirmation
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of its intention to move ahead with the CLI, a system was developed for the
classification of soil according to agricultural potential.*® The classification
system, developed in partnership with the federal-provincial Canada Soil Survey
Committee, divided mineral soils into seven classes, with Class One being the
most valuable for agricultural purposes and Class Seven being subject to the
most severe limitations.” In general terms, classes one through three reflected
soils of significant value for agricultural purposes (Figure 1). Thirteen sub-
classes were developed to reflect the particular nature of the limitations to
which some soils were subject, including for example salinity (indicated with
an S), topography (T), and low fertility (F).”* Using this system, a mid-quality
soil subject to erosion might be indicated as 3E. By 1964, pilot efforts to create
CLI maps were underway using this classification system.*

The soil classification system reflected elements that would be incorporated
into other components of the CLI project. With respect to wildlife, recreation,
and forestry, land would be divided into discrete units according to suitability
for each particular purpose. These units would be irregularly shaped, reflecting
the variability of the landscape. The result was the creation of a new set of maps,
one that expressed not the geo-political borders characterizing the Canadian
state, nor the private-property lines reflecting the imperatives of liberal
capitalism, but rather a view of the landscape derived from the intersection
between ecological characteristics on one hand and a specific method of
resource use on the other. These new maps were highly useful for a variety
of users; for the Canadian Wildlife Service, for example, the newly-available
data “constituted a coherent body of information on wildlife habitat that far
exceeded anything hitherto available in Canada.”

The CLI addressed human as well as natural resources. It did so by
incorporating census data such as income and educational attainment by
geographical area. Analyzing this data at the national scale implied there
should be some sort of relative equivalence in life experiences across the 25%
of Canada’s landmass under consideration. From this perspective, it became
noteworthy, for instance, that educational attainmentin Manitoba was the lowest
among the prairie provinces, on par with that of the maritime provinces.* In
building a body of knowledge about its citizenry that was oriented to nation-
wide comparison, the federal government was conceptualizing as problems
instances of deviation from apparent norms. Such problems could then
be targeted through programs developed under the auspices of ARDA or
complementary legislation.

Committees made up of representatives from federal and provincial
governments, the academic sphere, and industry governed the CLI work. That
the committees straddled federal and provincial governments was particularly
significant within Canada’s federal system, in which jurisdiction over natural
resources was a complicated and contentious matter.”® Within the resources
included in the CLI, migratory birds were a federal responsibility, for example,
while agriculture was shared, and the provinces held jurisdiction over the rest.
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INVENTAIRE DES TERRES DU CANADA
POSSIBILITES AGRICOLES DES SOLS

Figure 1: This CLI map displays soil capability for agriculture for an area of southern Manitoba that includes
the city of Winnipeg. In a manner typical of CLI soil maps, irregular parcels of land are labeled with numbers
indicating agricultural potential and letters specifying particular limitations. Credit: “Canada Land Inventory
(CLI): 1:250,000 and 1:125,000”, Agriculture and Agri-Food Canada, accessed 15 November 2017, http://sis.agr.
gc.ca/cansis/publications/maps/cli/250k/agr/index. html

In this uneven jurisdictional terrain, the CLI represented a means through
which the federal government could encourage improved resource management
without treading on provincial toes. The arrangement was that the federal
government paid for the inventory and the provincial governments conducted
it for areas within their borders using categories developed nationally.”” The
assembled information would then be provided to the federal government,
which was responsible for compiling and publishing it. During the five most
intensive years of work on the CLI—from 1963 to 1968—over $15 million was
spent (amounting to slightly more than 5% of the ARDA budget for the years
in question), with over $11 million handed directly to the provinces.* Federal
money and logistical support helped ensure the inventory moved ahead
despite challenges derived from what one analyst called the “rather inelegant
structuring of the Canadian federal system.”

The CLI depended on the bridging of divides not only between Ottawa and
the provinces, but also between bureaucracies oriented to the management of
distinct natural resources. In the mid-twentieth century, the federal government
included 18 different institutions with responsibilities for an environmental
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feature considered to be a natural resource, with each institution operating
independently of the others.® This division of responsibility meant natural
resources were managed largely in isolation from each other, without any
formal means for inter-agency coordination or collaboration. With provincial
institutions broughtinto the picture, the challenges were magnified. Expanding
on the basic parameters established during early meetings on the CLI required
the formation of committees involving experts drawn from each of the key
sectors to be surveyed, including, for example, soils, forestry, and wildlife.®! As
of 1965, representatives from 100 government agencies were involved in these
committees, along with members from universities and private industry.® The
bridging of divisions of various sorts became a fundamental aspect of the CLI
effort. In fact, the integrative aspects of CLI work were so compelling they led
to the development of a further inventory effort oriented to the “biological and
physical” features of the environment “without reference to any particular land
use.” What became known as the biophysical land classification system was in
partan effort to shed the trappings of resource-specific efforts at environmental
management, with recognition of the need for such a system emerging partly
out of collaborative work on the CLI.%

The bridges that spanned jurisdictional and sectoral divides were made
possible by the federal government’s financial support, but the bridges
themselves were built out of professional relationships. Historian Perrin Selcer
has recently explored the relationships developed during the mid-twentieth
century international effort to produce a global soil map, arguing that these
came to represent in themselves a resource of significance.* The situation was
similar in Canada. The perceived value of the professional relationships that
developed during CLI was reflected in how it prompted a federal effort to
determine the viability of using “the federal-provincial relationships established
under the Canada Land Inventory as a basis for co-operative programs in areas
in which there is an environmental concern and to encourage good land use
practices.” This effort followed up on the resolution passed by the Canadian
Council on Resource Ministers some two years earlier, commending the co-
operative approach taken with the CLI.%

But while professional relationships bridged jurisdictional and sectoral
divides, the sheer scale of Canada’s geographic variation strained the CLI’s
national framework, even despite the exclusion of the distinct landscapes of
the north. With respect to forested lands, none of the prairie provinces had any
areas that qualified as Class 1 or 2, and Quebec and the maritime provinces
lacked any Class 1. In this context, Class 3 forested lands assumed a regional
importance on the prairies they would not have had elsewhere in the country,
reflecting how technically-correct national classifications could fail to capture
local significance.®” Manitoba ended up re-scaling the forestry classification for
that province’s pilot land-use planning project.”® With respect to soils, it was
clear early on that even soils within a single class varied substantially in terms of
productivity. Barley yields on CLI Class 2 land from Alberta provide an example
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of this. In the central region of the province, such land would produce only
72% of what it would produce in the south; in the northern region, it would
produce only 62% of this.” As the CLI soil survey developed, it became clear
the survey would offer less an assessment oriented to the scale of the nation-
state and more an analysis of “the comparative capability of lands in local areas
for agriculture of the types adapted to the districts concerned.”” By 1976, it
was recognized that the CLI’s classifications, though “standardized nationally”,
amounted to “a comparable series of regional ratings.””" All of this reflected
an enduring tension between the large geographic area being addressed and
the classification system being deployed. Even in an effort aimed at a national
inventory, the geographic diversity entailed in Canada’s vast expanse made it
hard to avoid a regional framework.

While ARDA staff found in CLI and CGIS reason for optimism in resource
management, this optimism proved at times hard to maintain. In November
1964, L. E. Pratt, Chief of the Canada Land Inventory, opened meetings of
provincial representatives by noting the federal government was “very gratified
by the provincial response” to early CLIwork.” Indeed, the written record of the
discussions that took place at the 1964 meetings confirm that provincial views
were generally positive at this early stage. By May 1970, when R. J. McCormack,
a successor of Pratt’s in the role of CLI Chief, authored a report on progress,
more nuance was apparent. In a section titled “comments on inadequacies of
CLI,” commentators voiced their complaints. Some were of the sort that could
be relatively easily addressed: greater effort to generate public awareness and
adoption of more effective map colour schemes, for instance. Buta commentator
from British Columbia offered a more penetrating observation. As they saw it,
a “major inadequacy is the scale and detail of the inventory for many uses,”
with the implication that more detail would make for a more useful tool. In
responding to this critique, McCormack echoed further comments from the
critic suggesting such inadequacy could perhaps be excused as an acceptable
sacrifice given the national scope of the inventory. McCormack concluded
by acknowledging that, acceptable or not, such inadequacies “should not be
overlooked in the use of the data and should be pointed out.””

Itwas precisely the issue of understanding and working within the limitations
of the data that concerned E. A. Poyser, Manitoba’s ARDA co-ordinator who
had additional responsibilities related to Indigenous peoples in that province.
Confronted with the 1966 suggestion that civil servants and Indigenous leaders
work together to ensure effective application of the CLI to reserve lands, Poyser
pushed back. He felt quite clearly that the CLI would offer very little to support
Indigenous peoples or government officials in “making any decisions about
the development of Indian lands.” As Poyser saw it, the sort of information
necessary for improved policy-making (which, as Poyser saw it, included data
pertaining to “markets, financial requirements, management requirements,
labour availability” as well as information about “the preferences and likings of
the Indian people”) would not be captured in the synopses generated through
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the CLI. Considering what he perceived as the limitations of CLI data in terms
of both type and scale, Poyser worried that enthusiasm for the CLI might
result in “well intentioned, but useless delay” in “the matter of improvement
of wellbeing of Indian-Metis.”” Unlike McCormack, Poyser did not see missing
information as an acceptable sacrifice, but one with real potential for harm.
Poyser’s misgivings bear out what Hugh Shewell has characterized as conflicts
within governments erupting around mid-1960s efforts to bring development
programs to bear on Indigenous peoples.™

From a contemporary perspective, it seems clear how, under the guise of an
objective inventory, the CLI served to privilege the perspectives of the colonial
state. The summary report for the recreation inventory noted the abundance of
historic sites of potential tourist interestin eastern Canada and the comparative
paucity of such sites in the west.” In the absence of any recognition of the
cultural landscapes produced by Indigenous peoples, the nation’s western
expanse seemed to lack historical depth. While the soils inventory came to be
recognized as a set of rankings that had to make local sense, the assumption
persisted that historical value could be assessed on a national basis and by
agents of the colonial state. The CLI also failed to accommodate resource uses
that operated in terms of subsistence needs, rather than market exchanges
or recreational opportunities. Consistent with earlier state practices, the
inventories pertaining to wildlife and waterfowl addressed these as significant
for the leisure opportunities they presented, not the subsistence needs they
fulfilled.” Ultimately, as most evident in its inventories of recreational, wildlife,
and waterfowl resources, the CLI operated not only in descriptive but also in
prescriptive terms, privileging colonial landscapes and market-based ways of
interacting with natural resources.

By the 1970s, the CLI was being used extensively by both public and private
agencies in a variety of manners. W. A. Benson, co-ordinating chair of the CLI
in BC, noted that “asking how Canada Land Inventory information will be
used is parallel to asking the originator of the wheel, the screw and the inclined
plane what effects their invention would have.”” From a historical perspective,
the significance of the CLI derived not just from its finished form, but also from
the process of its development. Through the work of developing the inventory,
professional networks proliferated nationally, spanning divides related to
jurisdiction and sector that often served to complicate natural-resources
management in Canada. By 1981, roughly five years after its completion, CLI
data was being used by 79% of provincial land management entities.” But even
as these usage rates suggest a successful undertaking, there were concerns
that CLI’s synoptic national vision foundered on the diversity of the Canadian
landmass. Some provincial representatives worried about the information that
went uncaptured at the CLI’s scale of operation. And others felt that time and
resources devoted to the CLI might detract from more meaningful efforts
to help communities, with such concerns suggesting how the federal state’s
national goals ultimately trumped local needs in the CLI’s design.
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The prospect of the digital

CLI’s ambitious vision gained traction when it became the incubator for
a critical piece of technological infrastructure: the Canada Geographic
Information System (CGIS). For those working within ARDA, CGIS made
rationality in resource management seem not just desirable, but also achievable.
CGIS was the result of a chance meeting in 1962 between Roger Tomlinson and
L. E. Pratt, who had recently become the head of CLI.* Tomlinson (1933-2014),
the key architect of CGIS, had trained as a geographer in Britain and Canada
before taking up a position with Spartan Air Services in Ottawa. Spartan was
a Canadian commercial-aviation firm established in 1946 that conducted
air-survey work on contract for the federal and provincial governments.®
As Tomlinson tells it, frustration within Spartan at inconsistencies among
provinces in the classification of forest resources prompted the firm to
investigate the possibility of mapping individual tree species and then using an
overlay technique to generate species groupings as needed. Using traditional
technologies, the costs were prohibitively high.®* But Tomlinson and his team
wondered if a digital approach might change the economics by solving a key
problem with paper maps: the difficulties of combining and recombining large
quantities of detailed information.

In his role as CLI head, Pratt recognized the difficulties of managing the
large quantity of spatial information that CLI was to generate and was keen
to learn about Spartan Air Services’ efforts to address this challenge. Soon
after they connected, Pratt invited Tomlinson to make a presentation to CLI
developers that argued for the use of digital techniques in managing CLI data.*
In his presentation, Tomlinson made the case for investigating “the extent to
which computer mapping is applicable to the problems of the Agricultural
Rehabilitation and Development Administration.” The presentation was well
received: Tomlinson was hired on by the federal government and work on CGIS
began in earnest.

Those involved in the early years of CGIS conceptualized the technology
as consisting of three key components. The first was the system of input and
editing, which enabled the incorporation of data. The second involved data
manipulation, which involved data management and processing so as to ensure
any set of data could be brought into relationship with another. The third
system pertained to data output and display. It was to ensure necessary data
could be retrieved rapidly and in a useful form. Each system presented its own
challenges. Efforts to meet these challenges involved collaboration between the
public and private sectors. Spartan Air Services, Tomlinson’s former employer,
continued working on related contracts through 1967.% Tomlinson also built
a fruitful relationship with International Business Machines (IBM). The CGIS
system was originally designed to work on an IBM S/360 model 50, with 512K
bytes of storage.® The 360 series was IBM’s first offering of computers that
ran standard software across varied model sizes, and represented a powerful
effort to dominate the computer market.*” IBM’s track-record of innovation
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Figure 2: This scanner was developed by International Business Machines (IBM) for the Canada Land Inventory. It
converted graphic information to digital format, an essential step in relation to the Canada Geographic Information
System. The scanner is now part of the Ingenium (Canada’s Museums of Science and Innovation) collection. IBM

Scanner, 1963, Artifact No. 1986.0821

was also evident in relation to the CGIS project. An early assessment of the
technological feasibility of CGIS warned there was not “any existing instrument
suitable for directly reading map data into computer storage.” In the mid-
1960s, IBM designed a digital map scanner for the CGIS project, based in part
on work they had already been doing on similar issues.* The scanner, the first
ever to be made and used, was operational from 1967 to the early 1980s, and
is now preserved in the Canada Science and Technology Museum’s computing
collection (Figure 2).%

CGIS harnessed these new digital technologies to transform static maps
into dynamic ones that allowed users to ask new questions of data and more
easily derive meaningful answers. The most renowned capacity of CGIS was
the layering of information. This digital operation was equivalent to the analog
process of “placing several maps transcribed on transparent material one on
top of the other on a light table.”™ Layering separate maps would allow users
to readily generate useful information. For example, combining data from
maps documenting agricultural capability and current land use would make
it possible to easily locate “the high capability agricultural land that is not in
agricultural use.” The product of layering has been termed a layer cake, a

Canadian Science & Technology Historical Association www.cstha-ahstc.ca L'Association pour Uhistoire de la science et de la technologie au Canada



60 | Shannon Stunden Bower Tools for Rational Development

phrasing that, though facetious, expresses how the end product was intended
to represent something greater than the sum of each component overlay.”

Other key capabilities of CGIS included connecting small maps to encompass
a larger area (termed linkage by developers because of how it involved linking
maps together) and combining distinct areas within maps to permit new types
of analysis using simplified data (termed dissolve because of how it involved
dissolving borders to facilitate aggregate analysis).” Together, these two
functions allowed for the creation of a region-wide, province-wide, or nation-
wide database that could be analyzed in a variety of ways. The utility of this
database was heightened through the use of an analytical function described
by developers as a cookie cutter, an analogy that conveyed the system’s capacity
to introduce new units of analysis.®® The cookie cutter could be shaped in a
variety of ways: in reflection of, for instance, the borders of a national park,
the radius around a city, or the extent of acid rain deposition. Neither layering,
nor linking, nor dissolving were new functions; they had long been possible
through laborious hand methods. But the sheer time and expense of such
analyses limited the extent to which they were undertaken.

If CGIS emerged in part out of federal-government collaboration with the
private sector, connections to academic geography were also significant. In
the mid 1960s, the Canadian federal government tapped geographer Brian
J. L. Berry, then a professor at the University of Chicago and a key figure in
geography’s quantitative revolution, to assess the proposed Canada Geographic
Information System. As he put it in his laudatory assessment (underlining in
original):

Itis notso much a question of whether the proposed system is better than the alternatives

considered, or is the best available. It is the only system which will enable the Canada
Land Inventory to achieve its objectives satisfactorily!

Berry’s assessment must have been read by Canadian officials as a rousing
academic endorsement. To the extent that CGIS aligned with the concerns of
professional geographers, the effort gained legitimacy and prestige from its
parallels in the academic world. This buttressed the optimism of state resource
managers. Berry was similarly emphatic when commenting on the project’s
academic significance, arguing that CGIS “can only have a healthy impact on
the development and nature of Geography as a science, not only in Canada,
but also throughout the world.”*”

Between 1963 and 1968, 30% of federal spending on CLI was dedicated to
CGIS, amounting to approximately $1,180,000.% By 1968, the initial phase of
developing CGIS was completed.” That year also saw the first use of the term
‘GIS’ in published material."® Heralding these milestones was an effort to build
awareness and understanding about CGIS. These efforts included seminars
that introduced the system to potential users and a 1968 National Film Board
offering titled “Data for Decision”!" This film demonstrated visually the
challenges in information management that led to CGIS’s development. The
narrator earnestly described how CGIS functioned, contextualizing itin relation
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to the federal government’s efforts to address rural development challenges.
One extended sequence featured a resource manager parsing a tricky land-
management conundrum through collaboration with a CGIS expert who was
able to rapidly produce the necessary data. In the end, the problem is better
understood, and the manager is positioned to develop an innovative solution
(Figure 3).

In retrospect, such outreach efforts were premature. CGIS was not yet able
to service the demand that proponents were working so hard to generate. From
1968 through the early 1970s, CGIS experienced what some have termed serious
teething problems.® A key difficulty stemmed from the simple reality that a
system that was functional did not amount to one that was ready to use: even
as developers celebrated their achievement, the time-consuming process of
entering CLI data was far from complete. By the early 1970s, provincial officials
associated with the CLI were expressing dismay at how long it was taking to
come up with a usable tool."”® Even once the system was partially operational,
users were not always pleased with what they found. While the original plan
had been to include data at the 1:50,000 scale, CLI managers adopted the less
detailed 1:250,000 scale because of time and cost concerns,'** despite demands
from provincial civil servants for detailed maps that could support local
environmental management.'”® While perhaps sensible from the perspective of
the federal government, with its interest in broad long-term resource strategy
and its responsibility for project finances, the adoption of the less detailed
approach demonstrated how collaboration in resource management remained
bounded by time and money.

Problems also ensued from the awkward intersection between CLI and
CGIS, two innovations that had been conceptualized in relation to each other
but developed through distinct processes. CGIS had the unintended effect
of exposing flaws in the CLI data. As Canadian-government administrators
recognized, work on the CLIwas “a combination of artand science.”* The CGIS
function of linkage, which joined small maps, exposed inconsistencies in CLI
data by showing how a single geographical area divided between two mapping
efforts could be assessed differently. Such inconsistences were attributed to the
CLI’sreliance on studentlabour and diverse sources of data."” Even disregarding
worries about the quality of CLI data, the intersection between CLI and CGIS
was still a cause of concern. The precisely located lines that characterized CGIS
outputs were inconsistent with the gradual transitions that marked changes in
the natural resources assessed through CLI. As William Warren argued in his
study of the matter, CGIS represented a too-precise locating of the rough-cut
data generated by CLI.!®

These various concerns, though perhaps only to be expected considering the
groundbreaking nature of both CLI and CGIS, made it more difficult for civil
servants to maintain the optimistic belief that these innovations would make
rational resource management readily achievable. Indeed, some viewed CGIS
as “the greatest disappointment” of the entire suite of activities associated with
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Figure 3: These images are stills from the 1968 film about the Canada Geographic Information System [CGIS] titled

“Data for Decision.” The top and bottom images illustrate the challenges with storing and analyzing available data
pertaining to natural and human resources. The middle image on the left shows a stylized human eye at the top and
a series of transparent maps below, dramatizes the layering function of CGIS. The middle image on the right shows a
manager consulting CGIS-generated data in developing an innovative solution to a resource-management problem.
The film can be viewed online via the National Film Board website: hitps://www.nfb.ca/film/data_for_decision/
Credit: Data for Decision ©1968 National Film Board of Canada. All rights reserved.
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ARDA, a remarkable perspective given that CGIS is now widely considered a
notable technological innovation.'” In retrospect, disappointment was perhaps
inevitable given how proponents vested CGIS with the overreaching ambition
embedded within ARDA: that rational management would solve perceived
problems of rural development and regional inequality. The potential for
disappointment was heightened by how, in their efforts to gain support for
their innovative undertakings, advocates of CGIS constructed a direct link
between their work and better decisions. They framed intractable problems of
resource management as easily resolvable through use of CGIS’s efficient and
effective techniques of data management. That framing is evident in ‘Data for
Decision-Makers,” a 1967 document that claimed CGIS would “give to those
who make decisions affecting our nation’s resources, an information system
with which they could achieve almost anything.”"” As the ambition embedded in
the ARDA programme was linked to CLI and CGIS, so these innovations were
sometimes taken as promised solutions to the problems ARDA was to address.
Those directly involved in developing CGIS, however, were clearer about their
work; they recognized they sought to produce better information to support—
not replace—the decision-making process, that “[w]here computation finishes,
interpretation and evaluation begins.”"! But for those who had been sold
on CGIS as the solution to complex resource-management problems, the
limitations of CGIS were less clear. In this context, even when it functioned
as designed, CGIS could seem like a failure because of the persistence of the
resource-management problems that spurred its development.

Ultimately, CLI and CGIS were unlikely to position decision-makers to
effectively address the problems of rural inequality and resource degradation
targeted by ARDA because neither accounted for the historical processes
through which inequality and degradation operated. As political scientist
Janine Brodie has made clear, inequality is produced through processes that
accumulate over time."? Drawing on scholars like Harold Innis and Vernon
Fowke who explain regional inequality as a product of political and economic
decision-making, Brodie emphasized the necessity of considering history as well
as geography in making sense of the uneven nature of outcomes across Canada.
Regional inequality was a spatial problem, as ARDA chief R. C. Hodges wrote
in 1965. But it was also a temporal problem, one with historical dimensions that
required consideration. While historians, historical geographers, and scholars
in allied fields have in recent years used GIS as a tool to analyze change over
both time and space, in inception both CLI and CGIS privileged space over
time."® The failure to reckon with the consequences for Indigenous peoples
of historical and ongoing processes of settler colonialism was a particularly
egregious omission, but as Janine Brodie’s work makes clear, patterns of
disadvantage evident across places like the Maritimes and the Prairies have
their own histories that bear consideration. The very innovations fueling the
optimism of ARDA proponents were designed to illuminate spatial variation,
but not to shed light on the historical circumstances contributing to differential
outcomes.
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What contemporary historians might see as a shortcoming of CLI and CGIS
reflected parallels between the perspective of those involved in developing
CLI and CGIS and those of scholars in the field of quantitative geography.
Geographer Trevor J. Barnes has argued that geographers associated with the
quantitative revolution deployed a “God’s-eye view”, not perceiving, as have
many later geographers, that “who you are and have been affects what you
know and tell others.”* When deployed by Canada’s federal government in
the 1960s and 1970s, the “God’s-eye view” failed not only to encompass the
historical processes that created patterns of inequality, butalso to accommodate
the perspectives of those with different ambitions for the future. Modernity as
conceptualized within ARDA was narrowly defined in a manner that reflected
urban-industrial needs and lifestyles. Recognizing this, it is possible to more
fully comprehend the concerns of Manitoba ARDA co-ordinator E. A. Poyser,
who worried about how CLI might affect efforts to support Indigenous peoples.
As Poyser explained to CLI proponents in 1966, it was difficult to imagine how
CLI could effectively engage with “the preferences and likings of the Indian
people” without considering their community histories or their ambitions for
the future, dimensions that the CLI neither reflected nor measured.

As umbrella legislation intended to facilitate jointly funded and provincially-
led rural development programs, ARDA’s influence was felt across Canada.
From fisheries modernization in Newfoundland and ski development in
Quebec to water management in Saskatchewan, ARDA funds flowed in diverse
avenues through the 1960s across a broad swath of the Canadian nation."
Further research is necessary to understand the historical significance of
these efforts, individually or in sum. Considering that CLI and CGIS were
fundamental to the ARDA program, understanding how these two innovations
privileged space over time positions us to better appreciate aspects of the mid-
twentieth century development imperative reflected in ARDA. This was rural
developmentoriented to eliminating—not to understanding or accommodating
—modernity’s unevenness.

Challenges and limitations aside, by 1971 so-called teething problems
had resolved sufficiently to permit the declaration that CGIS was the world’s
first fully operational GIS. It is at this point that the system entered full-scale
operation, serving clients within and beyond government."® That same year
saw a major reconfiguration of the federal bureaucracy that managed CLI
and CGIS. In May 1971, responsibility for CLI moved from the Department
of Regional Economic Expansion to the Department of Fisheries and Forestry,
in advance of the anticipated creation of a Department of the Environment.
Amid shifting bureaucratic structures, the federal government sought to alter
funding for any successor initiatives. New programs would be distinguished by at
least one key factor: they would be cost-shared between the federal government
and the provinces."” Through the late 1970s, CGIS projects depended
increasingly on the user-pay principle, reflecting growing fiscal restraint by the
federal government."® By this point, the optimism that had surrounded the
CGIS effort had largely dissipated. In the early 1980s, privatization and cost-
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cutting ultimately led to the shuttering of the CGIS project within the federal
government.

By this point, Roger Tomlinson had left the federal government, in part
to pursue his ambition of developing “a globally consistent logical schema for
the organization of earth data from many areas in a form viable for nearly all
users.” In 1980, the Province of Saskatchewan hired him to investigate the
value of computer systems such as CGIS in relation to the province’s particular
resource-management needs. In the end, Tomlinson determined that none
of the existing systems were yet sufficiently advanced to be of real benefit to
the province.™ Just a few years earlier, advocates had declared that CGIS was
“the largest and most technically sophisticated system for handling land data
in existence today.”*' But by the early 1980s, CGIS occupied an ambiguous
position: even as it was recognized internationally as a notable innovation, it
was inadequately supported by the government that funded it and deemed
insufficiently advanced by the man most directly responsible for its creation.

Conclusion

In Imagined Communities, Benedict Anderson considers how nation-states
established their sovereignty, whether in territorial or cultural terms. Among
the tactics Anderson examines is map-making, which he understands as
part of the state’s “totalizing classificatory grid.” For Anderson, this grid
functioned not just as a tool to facilitate administration but also as a technique
of political legitimization, something that “could be applied with endless
flexibility to anything under the state’s real or contemplated control.”** CLI
and CGIS embellished and extended Canada’s “classificatory grid”: together,
they generated a series of jigsaw-puzzle-like overlays describing particular
environmental features and uses, with these overlays made manipulable through
new computer technology. And just as traditional maps spoke to legitimacy, so
did CLI and CGIS. If a grid map functioned as a tool of political power, CLI
and CGIS legitimized this power in environmental and technological terms,
terms that were increasingly resonant in the mid-twentieth century.

CLI and CGIS projected a vision of natural-resources management in
Canada. In prospect and realization, they also affected the Canadian state. At
the outset of ARDA, CLI and CGIS helped sustain the belief that rationality
in resource management was eminently achievable, despite the recognized
magnitude of the task. Optimism was bolstered by alignment between the
resource-management efforts of the Canadian government and shifts in the
academic world, particularly in the discipline of geography. Establishing better
data and better technology was believed to hold transformative potential
among Canadian resource managers as among academic geographers. CLI
and CGIS were built through new professional relationships that extended
across governments both federal and provincial, private industry, and the
academic world. These relationships also bridged differences of perspective
related to jurisdictional divisions and resource sectors. To those involved in
CLI’s development, the structure of Canadian federalism and the siloed nature
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of natural-resources management made the project “a daring and formidable
task!”* To those focused on CGIS, the challenges were different but no less
daunting at a time when it was still commonplace for Canadians to wonder if
computers could be trusted.!*!

Despite various twists and turns, both CLI and CGIS outlived ARDA, the
legislation that prompted their development. By the 1970s, the CLI had found
a community of users among resource-management professionals. A decade
later, CGIS successor efforts were shuttered by the federal government, even
as CGIS itself gained renown as a notable technological innovation. Today,
scholars and practitioners of various disciplinary or professional persuasions
regularly employ GIS in analyses that account for both space and time, and also
engage in lively debates over the opportunities and challenges of GIS-driven
work.' Further, some Indigenous peoples and communities have adopted
GIS technologies as a means of recording their historical and contemporary
patterns of engagement with lands and resources.!*

Over a period of decades, both CLI and CGIS have taken on significance
beyond the parameters of Canadian rural development and resource
management. It is these contexts, however, that explain the origins of these
innovations. In turn, the affordances of CLI and CGIS—what was included in
and left out of the synoptic perspective they offered—speak torural development
in Canada under the auspices of ARDA. As part of a rural development program
oriented to rational resource management, CLI and CGIS were to help expose
what federal-government policy-makers saw as failures of development, insofar
as these occurred within the southerly landscapes that CLI included. In part
through the creation of CLI and CGIS, failures of development were recast as
problems that could be solved by the state, through policies and practices that
were to help lagging rural areas catch up with urban-industrial modernity.

Tina Loo’s recent argument for a reconsideration of the synoptic scale is
constructed in relation to successes in the field of wildlife conservation made
possible, at least in part, by “seeing synoptically.” ¥’ Using the synoptic scale
responsibly, as Loo clearly favours, demands that we reckon with the ways
antecedents of contemporary synoptic tools incorporated the purposes of their
producers. Or, to incorporate William Rankin’s terminology, that we seek to
understand the particular geo-epistemology at play. CLI and CGIS offered
perspectives locked on their moment of creation, making it possible to detect
deviation from a national standard but failing to incorporate explanations
of different pasts or to accommodate the prospect of local ambitions
inconsistent with the urban-industrial ideal—or to elaborate on the role of
state policies and practices in producing patterns of inequality. CLI and CGIS
were transformative accomplishments with respect to resource management
and computer technology. At the same time, CLI and CGIS contributed to
naturalizing patterns of inequality the state had participated in creating and
normalizing urban-industrial modernity as the goal to which all regions and
communities should aspire.
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