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Indigenous Geography, GIS, and Land-Use 
Planning on the Bois Forte Reservation

LAURA SMITH

The map is a primary tool in geographic research, and the discipline of 
geography has experienced a significant methodological transformation 
during the last three decades with the development and now near ubiquity of 
geographic information systems (GIS) technology. The introduction of this 
technology into Indian country has spurred a debate over the appropriateness 
and effectiveness of using GIS for Native mapping purposes. In this article, I 
review issues concerning the use of GIS in Native communities and present a 
case study of one particular tribe’s implementation of the technology.

GIS are computer systems designed to store, manipulate, and portray 
spatial data, theoretically making analysis of such data easier, faster, and 
more powerful. However, many in the geographic community view GIS as a 
“contradictory technology that can both empower and marginalize people 
and communities.”1 At the same time that broader debates about the social 
impacts of GIS, public-participation or community-based GIS, and GIS and 
society developed in urban geographic research, so did a more focused 
debate centered around GIS and Indigenous peoples.2

INdIGeNouS GeoGRAPHY ANd GIS

Major concerns that have been raised about the uncritical use of GIS in Native 
communities include perpetuation of established power relations through use 
of the technology, incompatibility between Native geographical knowledge 
systems and Western cartographic techniques inherent to GIS, and risks asso-
ciated with storing Indigenous knowledge in digital form. other concerns are 
more methodological in nature and include issues of cost and accessibility.

First, in the united States, the Bureau of Indian Affairs (BIA) has 
been instrumental in introducing GIS technology to many reservations. As 
Rundstrom, deur, Berry, and Winchell point out, some tribes have curtailed 
BIA access to their databases because of a deep-seated suspicion of the agency 
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and its historically assimilationist tendencies.3 even in “inclusive” projects 
designed to give voice to local knowledge, GIS can serve to reinforce historical 
power relations and the political status quo if applied uncritically.4

A second fundamental concern about the use of GIS in Native commu-
nities is whether such a Western system of gathering and using geographic 
information can be made compatible with the diverse geographical knowl-
edge systems and forms of spatial representation of Indigenous peoples. 
In contrasting the two, Rundstrom typifies Western knowledge as striving 
for empirical objectivity and typifies Indigenous knowledge as often using 
other sources of information about the world such as dreams, visions, and 
information communicated from nonhuman elements that Westerners deem 
subjective.5 The attempted translation of Indigenous knowledge into GIS can 
result in misrepresentation of Indigenous understandings as well as the loss 
of context.6 

As an example of another type of misunderstanding of Native geog-
raphy, Cole claims that the BIA’s Indian Land Areas map has vast potential 
for corrupting the “untutored map reader’s cognitive cartography.”7 Because 
most non-Indian North Americans do not understand the complex history of 
reservations or the multiple variations in the status of Indian lands, the simple 
caveat in the legend that warns map readers about the complexities of land 
ownership within the boundaries of reservations is not sufficient to prevent 
misinterpretation of the map. Additionally, Cole points out that tribal names 
were seldom used to designate reservation lands on this map, which resulted 
in even less communication between cultures.

Third, when Indigenous knowledge is stored within a GIS, the potential 
exists for that information to become accessible beyond its original intent.8 
For example, in mapping the locations of sacred places or sites of cultural 
significance to protect them from development, these locations may become 
known to outsiders who might use such information destructively or for 
exploitative purposes. Complicated issues of privacy and control of informa-
tion can ensue from the use of GIS.

Finally, other significant concerns about the use of GIS in Native commu-
nities include methodological issues of cost, training, and accessibility. Most 
GIS software is costly, with a steep learning curve and rapidly changing 
versions and technological innovations; existing data to incorporate into a GIS 
also often come with a cost or are not useful without significant modification.9 
Because of the training and education needed to use GIS, its implementa-
tion in Indian country has often been through the use of “outside experts.”10 
Chambers, Corbett, Keller, and Wood argue that “the norm appears to be for 
Indigenous communities to be dependent on external technical experts and 
support for the implementation and maintenance of specific GIS projects, 
and this dependency appears to remain through time.”11 Besides the cost and 
logistical challenges of such a situation, johnson, Louis, and Pramono argue 
that when cartographic expertise remains with the outside expert, Indigenous 
communities are denied the ability to become agents in their own mapping 
projects. As part of their call for Indigenous communities to build what they 
term “critical cartographic literacy,” johnson, Louis, and Pramono encourage 
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Native community members to develop Western cartographic skills so that 
they may act as advocates as well as technicians for their communities.12 In 
some cases, helping to develop critical cartographic literacy may necessitate 
that researchers working with Native communities adopt what Linda Tuhiwai 
Smith describes as “partnership research” or a research agenda driven more 
by the needs of the community than their own research needs.13

NATIVe uSe oF GIS

despite the aforementioned concerns, many Native communities have 
benefited from the implementation of GIS in a variety of settings. In Canada, 
negotiation and settlement of Native land claims entails the identification 
of settlement lands and their uses through the mapping of Indigenous 
knowledge; such maps have proven influential in land-dispute cases.14 The 
documentation in GIS of Indigenous knowledge, including place names and 
sacred sites, can also assist in the preservation and renewal of Native language 
and culture.15 duerden and Kuhn describe the intent of the Gwich’in 
tribal council to preserve traditional knowledge by recording toponymy in 
an audiovisual GIS; places are linked to recordings of community elders 
who pronounce place names in the traditional language and detail other 
cultural information.16

The most common use of GIS in Native communities is likely for land- 
and resource-management purposes. Numerous issues are encompassed by 
this category, such as land-use planning, economic development, forestry and 
other natural resource management, infrastructure and road improvements, 
land (re)acquisition, property taxation, zoning, and jurisdictional issues. 
By using GIS in these types of activities, some Native communities hope to 
strengthen their position within intergovernmental relationships and to 
achieve greater self-determination. In a strategic plan document for the BIA’s 
Indian Integrated Resource Inventory Program (IIRIP), the transfer of GIS 
technology to tribes is described as a “clear example of tribal sovereignty and 
support of tribal self-determination.”17 In short, many Native communities 
hope that the use of GIS in their activities will provide for empowerment 
inside their community and advocacy outside their community. To assist in 
the implementation of GIS by Native communities, initiatives such as the 
Indigenous Mapping Network and Canada’s Aboriginal Mapping Network 
have been formed to provide GIS support and other mapping resources to 
interested communities.

In their discussion of the debate regarding Indigenous geography and 
GIS, Chambers, Corbett, Keller, and Wood call for documentation of the 
“middle ground” through case studies and critical review of how Indigenous 
peoples implement and learn to work with GIS.18 In the remainder of this 
article, I describe the implementation of GIS in the land-management activi-
ties of the Bois Forte Band of Chippewa in northern Minnesota, as well as 
evaluate the effectiveness of such implementation in helping to achieve self-
determination. In particular, I examine two issues that surround Indigenous 
geography and GIS—incorporation and protection of Indigenous information 
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and the use of outside experts—in the context of the Bois Forte land-use 
planning process. As a former employee of the Bois Forte Reservation tribal 
council (RTC) planning department, I also reflect on my personal experience 
as a non-Indian researcher working in and for Indian country.

GIS oN THe BoIS FoRTe ReSeRVATIoN

The Bois Forte Reservation (Bois Forte means “strong wood” in French) is 
located in northern Minnesota, about fifty miles south of the Canadian 
border. The reservation consists of three different land areas: Nett Lake, 
Lake Vermilion, and deer Creek (fig. 1). The Nett Lake and deer Creek 
portions of the reservation were established by treaty with the uS government 
in 1866; the Lake Vermilion Reservation was established by executive order 
in 1881. Nett Lake is the largest reservation land base (just more than one 
hundred thousand acres) and the seat of tribal government (fig. 2) as well as 
the location of the elementary school and other social services. Sixty miles to 
the east the Lake Vermilion Reservation (about two thousand acres) is home 
to the band’s Fortune Bay Resort Casino and The Wilderness golf course 
developments. No tribal members live at deer Creek (about twenty-three 
thousand acres); nearly all the land is in private ownership. out of close to 
2,700 currently enrolled tribal members, about 650 live on the Nett Lake 
Reservation and 150 live at Lake Vermilion. An additional eighty or so band 
members live at Indian Point and Sugar Bush, which are small areas of trust 
lands (about one hundred fifty acres total) that are located twenty miles to the 
east of Nett Lake on Pelican Lake.

The Bois Forte Reservation typifies the northern Minnesota boreal forest 
landscape of woodland and wetland; the reservation is comprised of wetlands 
and second- and third-growth forest (for example, aspen, pine, and spruce). 
Nett Lake covers 7,300 acres with an average depth of just a few feet and 
is an extremely productive wild rice lake, capable of producing more than 
one million pounds of wild rice annually.19 Wild rice serves as an economic 
and cultural mainstay for the band; a portion of the wild rice harvest is kept 
for consumption and for ceremonial use, and the remainder is sold. due to 
the reservation’s remote location, Bois Forte members still earned much of 
their livelihood from the forests as late as the 1940s—in a seasonal pattern 
of collecting maple syrup, berry picking, harvesting wild rice, and hunting, 
guiding, and fur trading.20 The isolation of the reservation and the lack of a 
diversified economy have made employment opportunities scarce; a historic 
unemployment rate of between 56 and 70 percent decreased to the 30 to 36 
percent range in the late 1990s with increasing government and tribal busi-
ness employment.21 Currently, the economy of Bois Forte consists primarily of 
tribal government and logging and forest-related activities, as well as revenue 
generated from Fortune Bay Resort Casino.22

Bois Forte is one of the six member bands of the Minnesota Chippewa 
Tribe (which is organized under a single constitution), but it operates inde-
pendently in governing its lands and community. The Bois Forte RTC entered 
into a self-governance compact with the BIA in 1995 and with the Indian 



Indigenous Geography, GIS, and Land-Use Planning on the Bois Forte Reservation 143

Figure 1. Location of the Bois Forte Reservation. Map by Birgit Mühlenhaus.

Figure 2. Nett Lake Village, Bois Forte Reservation. Photo by William Whiteman. 
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Health Service (IHS) in 1998 and locally administers most functions of these 
two federal agencies.23 As is typical of all the member bands of the Minnesota 
Chippewa Tribe, the allotment of reservation lands after the Nelson Act of 1889 
resulted in a “checkerboard” pattern of ownership and a drastic loss of Indian-
owned land from within reservation boundaries. Almost half of the Nett Lake 
Reservation lands were transferred to the uS government as “surplus” lands 
after the allotment process was completed.24 Currently, about 40 percent of the 
lands of Nett Lake Reservation are in trust (either tribal or allotted) and the 
rest is in non-Indian ownership, with the majority owned by timber companies 
(42 percent) and state or county government (16 percent).25

just as many other tribal governments have done, the Bois Forte RTC 
has proclaimed reacquisition of trust lands within the reservation a priority 
in order to restore and maintain the tribal land base as well as provide more 
housing opportunities for band members to return to live on the reservation. 
This is one area in which the implementation of GIS can prove quite benefi-
cial to tribes. of all potential tribal uses of GIS, Tim Krohn, the GIS specialist 
at Fond du Lac Reservation (near the city of duluth, about one hundred 
miles southeast of Nett Lake), describes tracking and managing land owner-
ship as the one that most “turns the crank” of the tribal council.26 In his GIS 
work with tribal land records, Krohn has identified forty acres of land that 
were returned to the tribe because of surveying mistakes, and another three 
thousand acres within reservation boundaries of questionable ownership.

At Bois Forte, the primary use of GIS has been in the land-use planning 
process at both the Nett Lake and Lake Vermilion portions of the reserva-
tion; it has also been employed in development of a wild rice recovery plan, 
through the mapping of rice beds and features such as water depth, tempera-
ture, and plant density. In a preface to the wild rice plan, Tribal Chairman 
Gary W. donald acknowledges the role that GIS can play:

over the years there have been many changes in land use, commu-
nity development, and population at Bois Forte. Through all these 
changes, the “old ways” have remained very much alive here, and we 
promote these through our elders. But we also recognize that there 
are advantages in applying new technologies to help sustain our land, 
our waters and our rice.
 our Council believes that, just like the natural balance that exists 
between the resources, there is a balance between old ways and new 
ways of managing our resources. We must respect and carefully inte-
grate all that is good from both perspectives. If we can do this, we 
know that we will continue to be graced with the extensive rice beds, 
the massive duck migrations, clean waters, and good land. This is our 
legacy to our young people into the twenty-first century.27

GIS first came to the Bois Forte Reservation in the mid-1990s through a grant 
made by the Administration for Native Americans (ANA) to fund a compre-
hensive land-use plan for the reservation. 
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THe BoIS FoRTe ReSeRVATIoN LANd-uSe PLAN

In 2001, the Bois Forte RTC adopted a revised land-use plan for the Lake 
Vermilion Reservation and, in 2006, adopted the plan for the Nett Lake 
Reservation. Because of the different characteristics of the two land bases 
(in physical and economic terms), the plans reflect different priorities. The 
plan for Lake Vermilion focuses on development associated with Fortune Bay 
Resort Casino and other commercial development, whereas the Nett Lake 
plan focuses on natural resource protection and residential development. In 
a survey of 167 band members for the Nett Lake plan, respondents ranked 
twelve items in order of importance; the two economic development items 
ranked of least importance, while the top-ranking items all concerned natural 
resources and the environment (for example, protection of the health and 
safety of persons on the reservation, protection of water quality, and assurance 
of safe and efficient waste disposal).

The stated goals of both Bois Forte plans include not only protection 
of the natural environment and resources and provision of housing and 
economic development but also preservation of the culture and traditional 
values of the band and of self-determination. The need for a comprehensive 
plan is described as especially important given the unique situation of the 
band as both governing body and major landowner within the reservation, 
and its function as both government and economic entrepreneur, as well as 
protector of Indian culture.28 In the ANA grant application, the band describes 
the land-use plan as more than a product simply to “take up shelf space” and 
expresses a desire to use the computerized data library and GIS mapping 
capabilities to guide land-use and development decisions into the future.29

The foremost recommendation of both plans was to adopt proposed land-
use districts as defined on accompanying maps, such as those districts shown 
for the Village of Nett Lake in figure 3. As an employee of the band’s planning 
department in 1996, my duties included setting up the first GIS at Nett Lake, 
compiling a digital database for the reservation, and creating maps of existing 
and proposed reservation land uses.30 At the start, much of my time was spent 
in contact with the BIA as well as state and local non-Indian governments and 
departments trying to acquire existing data for the reservation on forestry 
cover types, wetlands, lakes and streams, roads, section lines, and reservation 
and county boundaries. Fieldwork and community input, through the form 
of public meetings and personal interviews, were essential to identifying and 
defining districts for some of the ten different land-use categories outlined 
by the plan. The ten categories include commercial, community and recre-
ational, cultural and historic, gravesite and cemetery protection, headwaters 
protection, light industrial, natural resource protection, public works and 
utilities, residential, and shoreland management. The purpose of the cultural 
and historic sites category is to protect such areas from any use or activity 
that would threaten the integrity of the site; the same applies to gravesite and 
cemetery protection areas. For such categories, it would have been impossible 
to delineate such districts, as well as to define what constitutes cultural or 
historic significance, without Indigenous knowledge of the land.
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Incorporation and Protection of Indigenous Knowledge

of major concern in the implementation of GIS in Native communities is the 
degree to which Indigenous knowledge can be incorporated and the subse-
quent protection of such information. In the effort to incorporate Indigenous 
knowledge in land-use planning activities, one problem identified by duerden 
and Kuhn is the solicitation of information from Native community members 
by predetermined themes.31 Whether predetermined by Native or non-Native 
officials, the concern is that only a small range of Indigenous knowledge 
is used, and its removal from the broader context provides an incomplete 
picture of the environment. In the Bois Forte planning process, land-use 
categories were predetermined by the planning department (consisting of 
tribal members and non-Indians); however, community members helped to 
define what types of sites should be included in such categories as cultural and 
historic sites (for example, maple sugaring areas, berry-picking and medicinal 
plant-gathering areas, and osprey nests) or community and recreational 
districts (for example, picnic areas and lake access points). 

even with solicitation of community input, mapping of the cultural 
and historic districts proved a challenge for numerous reasons and remains 
incomplete. one common concern is a fear of exploitation of the sites (by 
Indian and non-Indian persons alike) if they are made public. An interesting 

Figure 3. Land-use districts within the Village of Nett Lake. Map by Birgit Mühlenhaus.
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subset of this concern is worry over competition for certain types of sites, 
such as berry-picking areas, by other band members. Another significant and 
unexpected reason given by William Whiteman, comprehensive planner and 
band member, for individuals not sharing their knowledge of cultural and 
historic locations was a lack of confidence. If an individual learned of another 
site that he or she was not previously aware of, Whiteman said the individual 
sometimes felt “unqualified” to discuss the sites he or she did have knowledge 
of.32 Another issue that occurred at Bois Forte was disagreement among 
community members about the location of some sites.33 Finally, the Bois Forte 
planning department struggled with low attendance at community meetings 
during the planning process and had to shift its approach to conducting indi-
vidual interviews to solicit Indigenous knowledge; Fond du Lac Reservation 
has experienced a similar situation in its zoning activities.

once any kind of Indigenous knowledge is incorporated into a GIS, the 
next issue becomes protection of that information from unintended and/or 
immoral uses. As Andrew datko, current Ceo of the Bois Forte development 
Corporation and former tribal planner, acknowledged, it is harder to keep 
information confidential once in digital form.34 However, even though the 
planning department has perceived some community concern about making 
cultural information publicly accessible, there has been no tribal discussion 
of strategies to protect or privatize the maps or the historic and cultural site 
data. Whiteman hypothesizes that this may have to do with the isolation 
and remoteness of Bois Forte Reservation and the lack of perception of any 
imminent threat to reservation areas by outsiders, which may differ from 
other reservations across the united States. At Fond du Lac Reservation as 
well, there has been no discussion of privacy policies at the council level; in 
making GIS data available in an interactive map on the Fond du Lac tribal 
Web site, the decision was made at the staff level that certain information such 
as leases be hidden from public view and available only to authorized users 
and that the scale of the maps be small enough so that specific sites would be 
unidentifiable within the mapped cultural preservation zones.35 

eFFeCTIVeNeSS oF GIS AT BoIS FoRTe ReSeRVATIoN

As the primary application of GIS at Bois Forte, land-use planning on the 
reservation has been a success in that tribal policy makers understand the 
need for a plan and for continued GIS use in land- and resource-management 
activities. Beyond the land-use maps, GIS has been used to identify areas 
for new residential development on the reservation and opportunities for 
land reacquisition. When asked directly about whether the use of GIS has 
contributed at all to tribal self-determination, Whiteman responded that it 
has been especially important in strengthening the tribe’s position in inter-
governmental relationships. Fulfillment of outside requests, such as a roads 
inventory for the BIA or a map of available medical services in the region 
for IHS, is made much easier, whereas in the past such requests may have 
gone unfulfilled. Further, Whiteman states that having a tribal GIS makes 
intergovernmental communication with state and county agencies such as 
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the Minnesota department of Transportation or the St. Louis County Land 
department more productive.

More challenging to the effective use of GIS at Bois Forte Reservation than 
a lack of awareness of the capabilities of the technology or a lack of potential 
applications, are issues of training, technical support, and personnel. When 
I left the planning department, I had mentored a young colleague in the use 
of GIS, but he soon transferred to a different position in the human resources 
department of the RTC and eventually relocated to Fond du Lac Reservation. 
Currently, Whiteman holds the position of comprehensive planner and is the 
sole user of GIS in the RTC; there is no dedicated GIS position in the tribal 
government. Therefore, the “comprehensive” aspect of his job description is 
appropriate because he responds to mapping requests for all tribal depart-
ments. even so, he estimates that he is only able to spend about 20 percent of 
his time on GIS activities. Whiteman has essentially taught himself to use GIS 
software over time, and the lack of technical support in-house and off site can 
be extremely frustrating.36 Whiteman believes the biggest challenge to effec-
tive use of GIS on the Bois Forte Reservation is personnel; the possibilities 
are “way beyond what one person can do.” For example, the tribal roads and 
forestry departments would benefit greatly from GIS management of their 
resources, but there is neither the funding nor the personnel to support the 
creation and update of such digital databases.

CoNCLuSIoNS ANd ReFLeCTIoNS

Similar to what duerden and Kuhn found among First Nations in northern 
Canada, I found the biggest challenges to effective implementation of GIS at 
Bois Forte Reservation to be methodological in nature. Lack of technological 
training and of personnel continuity are significant barriers in many Native 
communities. duerden and Kuhn also make a distinction between realizing 
the full potential of GIS for decision support versus using the technology 
simply as a cartographic tool; one of the reasons given for unrealized poten-
tial was the system’s relatively recent acquisition.37 More than a decade after 
the acquisition of GIS at Bois Forte, the band has not used the technology for 
much more than simple cartographic representation, again primarily because 
of training and personnel issues.

In situations such as at Bois Forte Reservation, where it seems unlikely 
that methodological challenges will be overcome, one might ask whether 
the implementation of GIS through “outside experts” can still prove effec-
tive in tribal self-determination activities. This means that the second path 
proposed by johnson, Louis, and Pramono for developing “critical carto-
graphic literacy” within Indigenous communities—community members 
who act as both advocates and technicians—is not realized, making the 
first path—in which outside experts problematize the mapping process and 
attempt to learn, understand, and incorporate Indigenous cartographies into 
the process—all the more important.38 As a non-Indian employee of the Bois 
Forte planning department and a GIS “outside expert,” it was important for 
me to listen first and to let the tribal community guide the mapping process 
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and define what their Indigenous knowledge entails. Also it is important for 
me to sustain a relationship with the tribe and continue to assist whenever 
possible, even if that simply means providing or locating technical support. 
In some cases, especially intergovernmental requests for data, I believe that 
being the “outside expert” rather than a band member actually facilitated 
requests made on behalf of the tribe, as relationships among Indian and 
non-Indian communities in northern Minnesota can be quite contentious. 
Whether engaging with Indian country as community members or as “outside 
experts,” my hope is that geographers can provide Native communities with 
the opportunity to employ GIS effectively in achieving self-determination and, 
ultimately, the opportunity to preserve culture and epistemology through 
such self-determination.
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