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All participants will be muted during the 
webinar

➢ Please use the question box to enter any 
questions to staff

➢ There will be a question and answer 
session at the end of the presentation. 
Please add your questions to the question 
box

Webinar Management



Introductions

Steve DeRoy (Anishinabe/Saulteaux)

Director, The Firelight Group

Emilie Ellis 

Senior Program Officer, First Nations Development Institute

Sarayl Shunkamolah (Diné)

Program and Operations Officer, First Nations Development 
Institute



Poll 1

Is your community using the data from the 
research study it conducted?
A. Yes

B. No

C. I’m not sure



Poll 2

If yes, then what do you use the data for?

A. Decision-making 

B. Policy development

C. Planning

D. All of the above

E. Other

F. I’m not sure



Poll 3

Did you know that your tribe has 
complimentary access to Esri mapping 
software?

A. Yes

B. No



How Tribes Can Access Esri

Department of Interior - Bureau of Indian Affairs
Branch of Geospatial Support
Website: https://www.bia.gov/gis

Contacts:
• Anne Taylor (Esri)

• Anne_taylor@esri.com

• Steven Mesa (Bureau of Indian Affairs)
• Steven.mesa@bia.gov



GIS Mapping for Community-
Led Research
STEVE DEROY, MSC.



The Firelight Group is an 
Indigenous-owned company

• We work for Indigenous 
communities and 
organizations only

• We equip staff with the 
tools to take this work on 
in the future
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Firelight is the 
leader in 
Indigenous-led 
studies



Right-Based Approach 
To Mapping



Maps are one tool 
in a toolbox

First Nations have won court 
cases:

• Protects ongoing Aboriginal 
and treaty rights.

• Requires governments to 
consult with First Nations 
and accommodate their 
interests.



Rights-based 
approach

Indigenous Peoples in Canada 
have constitutionally*-
protected rights:

• Cultural, social, political and economic

• Right to land

• Right to logging

• Right to fish, hunt, practice one’s own 
culture

• Right to establish and enforce treaties

* Section 35 of the Constitution Act, 1982



Legal 
precedents 

for 
consultation

Sparrow vs. BC (whether government infringement on Aboriginal 
rights is justifiable, as long as rights existed at time of 
Constitution 1982 – also known as Sparrow Test)

Delgamuukw vs. BC (oral histories just as important as written 
testimony)

Haida Nation vs. BC (Crown has duty to consult Aboriginal groups 
prior to exploiting land)

Mikisew Cree First Nation vs. Canada (Crown has duty to consult 
First Nations with Treaty)

Williams vs. BC (Aboriginal title claims clarified, and confirming 
those rights)



Inclusion of Indigenous values?



Principles for 
Community 
Engagement
MAPPING IS A COLLABORATIVE PROCESS



Funding

Identify a clear and realistic scope of work, 
timeline and budget for your mapping and 
GIS project

Need to identify human resources capacity

Need to plan for external expertise to fill 
gaps

Need to be creative with fundraising efforts



Community buy-in

It is critical for any initiative to gain recognition of 
the process and spark interest

It must be tailored to fit the needs and resources 
of the community

It must be led by the community

Leadership and members should be engaged and 
informed

Need to create specific and measurable outcomes



Introduce the 
project

Host a community 
meeting(s)

Follow cultural protocols

Establish some ‘ground 
rules’ for engagement

Adopt an official 
confidentiality agreement



Engagement

Involve all aspects of the community (children, 
youth, adults, elders, men and women)

Create committees (elders, family representatives) 
who are actively engaged in planning activities

Identify community priorities (goals to actions)



Verification

Report back to the community at key 
milestones

Provide an opportunity to 'course-correct’



Designing The Study



WHY are you 
doing this study?

Who is driving the process?

General purpose to develop 
community awareness of 
local history, culture & 
tradition?

Creating community maps?



WHO are you 
going to 
interview?

With whom will you work 
in the community?
•Elders
•Resource users
•Women
•Youth
•Others?
•Who decides?

FPIC – Free, Prior and 
Informed Consent



WHEN is the 
period you want to 
collect data for?

Current or historic use?

Decide what period of time 
you’re mapping for, and 
how this should be
organized (e.g. current use 
& historic use)

Is this study period feasible 
to complete all the stages 
of the study?



WHERE is your 
study area?

•Be clear about your 
purpose & what you want 
to learn from mapping 
projects.

•What it will be used for 
(e.g. Land use decisions, 
Aboriginal title claims, 
environmental decisions).

•Who decides the study 
area?

Map courtesy of the Heiltsuk Nation and Ecotrust Canada



Precision for whom?

Courtesy of Mike McCall, published in Participatory Learning and Action 54, April 2006, “Precision for whom? Mapping ambiguity and certainty in (Participatory) GIS”



Methods for Mapping



Impact Assessment Act 
(2019)

Establishes a five-phase process, each phase with an 
associated timeline, roles and responsibilities.



Impact 
Assessment Act 
(2019) provides 
for:

✓ Establishes a fair, predictable and efficient impact 
assessment process that enhances Canada’s 
competitiveness and promotes innovation

✓ Fosters sustainability
✓ Ensures respect for the Government’s commitments 

with respect to the rights of Indigenous peoples
✓ Includes environmental, social, health and economic 

factors within the scope of assessments
✓ Considers positive and adverse effects
✓ Promotes nation-to-nation, Inuit-Crown, and 

government-to-government partnerships with 
Indigenous peoples

✓ Includes early, inclusive and meaningful public 
engagement

✓ Ensures decisions are based on science, Indigenous 
knowledge and other sources of evidence

✓ Assesses cumulative effects within a region



Williams vs. BC

Chief Justice Beverley McLachlin stated that [occupation]:

• Must be sufficient

• Must be continuous (where present occupation is relied 
upon)

• Must be exclusive

The research to achieve this test must be tailored to each 
Nation on a case-by-case basis.

Map source: http://vancouver.mediacoop.ca/story/aboriginal-title-lands-recognized-canada/31039



Research products

Use and occupancy study

Identifies where harvesting of plants 
and animals take place, habitation, 

fixed cultural sites, trapping and 
cultural activities occur.

Harvest study

Documents seasonal harvesting 
amounts (meat, berries, etc.) and how 

many resources are required in the 
future.

Place name (or toponym) 
study

Reclaims sovereignty by mapping 
indigenous place names.

Indigenous knowledge (IK) or 
traditional ecological 

knowledge (TEK) studies
Documents deep knowledge of place 
based on experience, oral history and 
cultural traditions. Can be helpful to 

predict outcomes of change in the the 
environment.



Research products

Customary and traditional 
laws

Asserts aboriginal systems of 
governance and laws for how 
lands/waters are managed.

Archaeology, written history 
and ethnography

Summarizes all available research into 
a narrative that demonstrates the 

extent of a Nations territory since the 
time of contact (and before), including 

the extent of exclusivity and overlap 
with neighbors.

Genealogy study

Documents all membership of a 
community and its continuity over 

time.

Alienation study

Identifies places throughout a Nations 
territory that have been “taken up” for 

industrial development.



Best practice 
approaches

• Inuit Land Use and Occupancy, by Milton Freeman, 
1976

• Maps and Dreams, by Hugh Brody, 1981

• Chief Kerry’s Moose, by Terry Tobias, 2000

• Living Proof, by Terry Tobias, 2010

• Direct-to-Digital Mapping Methodology, by Steve 
DeRoy, 2011

Source: The Union of BC Indian Chiefs

Source: The Union of BC Indian Chiefs

Source: The Firelight Group



Documenting community knowledge

…TK, TUS, UOM, AIUS, TLU, ATK, IK, TEK, TEKMS…

• Many names, common roots:

• Systematic and evidence-based 

• Indigenous knowledge and social science 

• Describe rights and interests of a community

• Analogy:

• Painting a picture of ‘how’ and ‘why’
the land is important to you.



Why is community-led research 
important?

Protect and implement 
treaty and aboriginal rights

Protect land and water, and 
community values
associated with the use of 
those resources

Protect community member 
use and access, and the 
needs of future generations

Identify and resolve
potential conflicts between 
competing uses

Enhance the benefits of 
development, contain the 
negative impacts of 
development

Steer development toward 
appropriate locations 
(contain any negative 
impacts)

Enhance certainty for 
industrial developers and 
government



What do we map?

Places where First Nation members go 
onto the land to live, hunt, fish, trap, 
gather plants, medicines and berries, 
ceremonial places, burial grounds, and 
where people travel – PLACES THAT 
MATTER MOST TO MEMBERS!



Questions to 
ask during the 
interviews

• Background and experience

• Habitation – where do people camp or live on 
the land?

• Transportation – where do people travel?

• Subsistence – what do people hunt, fish, collect?

• Cultural – where do people practice culture?

• Environmental – where are key habitats?

• Alienation – where could you go, but you can’t 
anymore?

• What you think of the project?

• How the project might affect you or future 
generations?



Team member roles

3 key roles during a mapping interview

• Interviewer: in charge of interview questions and ‘social science’

• Information manager / mapper: in charge of documentation and 
mapping

• Community co-researcher: in charge of making sure the context is 
right so that the participant can feel able to speak



Things to 
consider 

during an 
interview

• Interview fatigue

• Leading questions

• Self-reporting

• Double-barrelled questions

• Verbal anchoring

• Temporal anchoring

• Memory aids



Technical quality indicators

• Objectivity - non-biased results.

• Reliability - whether or not the research methods were applied consistently.

• Validity - whether or not the information presented on maps is representative of what 
participants were intending.

• Precision - whether or not the data was collected precisely (scale).

• Accuracy - accuracy of data (location).

• Integrity - can the data be traced back to the participant or knowledge holder?

• Auditability - transparency and accountability of method.



A long history of paper mapping



Firelight pioneered the direct-to-digital mapping method



D2D tools 
needed

• Google Earth installed on a 
laptop with WIFI

• Projector

• Laser pointer

• Interview guides

• Recording devices (zoom 
mics, video camera, tripod)

• SD memory cards

• Power adapters / batteries / 
USB hub



High 
resolution 
imagery at 
1:5,000 scale



Draw 
features in 
3D view



Organizing data in Google Earth



Site-specific map data



Research outputs

Site-specific map data

An individual interview may produce 2 distinct outputs of information

Qualitative data



Firelight identified the need to increase data quality metrics

Rachel Olson, Jeffrey Hackett & Steven DeRoy (2016): Mapping the Digital Terrain: Towards Indigenous Geographic Information and Spatial Data Quality Indicators for Indigenous 

Knowledge and Traditional Land-Use Data Collection, The Cartographic Journal, DOI: 10.1080/00087041.2016.1190146



Case Study
UNDERSTANDING YOUR DATA TO IDENTIFY IMPACTS



Treaty 8 
First 
Nations

Source: http://a100.gov.bc.ca/appsdata/epic/documents/p371/1391037525092_5c2674ecb5b4e9b155944b1f470ac8ada8a0328bad9793c9359f9daa9087f18a.pdf



Treaty 8 
First 
Nations

Source: http://a100.gov.bc.ca/appsdata/epic/documents/p371/1391037525092_5c2674ecb5b4e9b155944b1f470ac8ada8a0328bad9793c9359f9daa9087f18b.pdf



West Moberly First Nations and 
Site C hydroelectric project

We use Google Earth Pro to identify critical areas of cultural, 
social and ecological importance to the West Moberly First 
Nations. These maps formed the basis of their argument in 
court proceedings with BC Hydro.

https://issuu.com/sagelegal/docs/2018-01-31_filed_affidavit_of_rache



Athabasca Chipewyan First Nation 
and Mikisew Cree First Nation

Based on community knowledge of river navigation, 
established two thresholds for understanding effects of water 
levels

◦ Aboriginal base flow (1,600 m3/s)

◦ Aboriginal extreme flow (400 m3/s)

Recent scientific-based monitoring has confirmed these levels



Hydro-electric 
dams

Flooding of large swaths of territory to 
create an inaccessible water reservoir

Additional infrastructure includes: quarry 
sites for dam materials, roads and access 
points, storage yards for construction 
materials, and camps for construction 
workers

Large workforce for short term, but 
relatively small workforce over the long-
term

Dams have a lifespan and require 
ongoing maintenance or future 
replacement or decommissioning



Dam Impacts: 
Fishing and 
Water

Stronger currents, safety issues

Increased river debris; decreased water quality

Decreased health and numbers of fish

Impacts on methods such as net fishing

Loss of use due to members avoiding the river



Dam Impacts: 
Fishing and 
Water

Decline in water and fish quality due to contamination from 
herbicides near adjacent lakes, rivers, and waterbodies in the 
Study Area

Decrease in vegetation cover resulting in water temperature 
changes that affect water and fish quality

Loss of high value fish habitat and species in the area and 
surrounding watersheds;

Decreased ability to use important water routes relied on for 
accessing hunting and fishing areas

Indigenous members being deterred from fishing in the area due 
to loss of high value habitat and decreased availability of fish 
species



Dam Impacts: 
Hunting and 
Trapping

Lowered confidence in the 
health of wildlife, leading to 
avoiding hunting and trapping 
in the area 

Loss of access to key areas 
along the river, leading to lost 
opportunities to hunt and trap



Dam Impacts: 
Medicines and 
Food Plants

Reduced number of medicines, 
berries and food plants for picking

Loss of access to areas for picking 
medicines, berries and food plants

Loss of use due to members 
avoiding the river



Dam Impacts: 
Anicinabe 
Pimatiziwin

Impacts on Indigenous members’ 
relationship to the River due to safety 
concerns (stronger currents) and erosion

Effects on Indigenous members’ identity, 
sense of place, and overall connection to the 
area

Lost opportunities to take younger 
Indigenous members on the land and teach 
them about Indigenous culture; and

Disturbance to important sites and practices



Transmission lines

Long linear permanent corridors: sometimes follows 
existing right-of-way (ROW), often new ROW is 
required, consisting of a mix of Crown and Private 
lands

Transmission lines cross waterways that may affect 
fish-bearing streams

Additional infrastructure includes: roads and access 
points, storage yards for construction materials, and 
camps for construction workers

Relatively small workforce (long-term)



Transmission lines

Towers can range in height from 40-60 meters, with 
spacing between towers at 400-500 meters apart.

Increased electric and magnetic fields (EMF)

Use of herbicides to maintain low-growing plant levels 
once every 5-7 years. Other techniques may include 
mowing, livestock grazing, or selective herbicide 
application



Transmission 
Line Impacts

Potential effects of herbicides on the health of animals 
and plants within and moving through the Project area

Potential contamination of waterways downstream of 
the Project

Increasing demands for power contributing to 
fluctuations of water levels due to dam release 
activities, which in turn impact wild rice bed conditions

Project effects adding to the cumulative effects of the 
existing power grid infrastructure



Rip Rap Upgrades

A safety upgrade operation that installs large boulders to protect the upstream slope of the dam reservoir
shoreline

Limestone is the preferred source of rock for the upgrade (drilling and trial blasting) to produce rip rap needed

Rip rap is often transported from the quarry site to the Dam area by trucks

Access to Primary, Secondary and Forest Service Roads

Large amounts of water is used for road compaction, dust control, and fire suppression



Rip Rap 
Impacts: Plants 
and Medicines

Potential disturbance of important plant 
gathering areas, directly through clearing of 
plants and indirectly through removal of 
habitat;

Indigenous members being deterred from 
visiting the Project Area to gather important 
plants due to a decreased abundance of 
medicinal and food plants; and

Potential contamination of plants from the 
spraying of herbicides during Project 
construction and operation.



Project 
Interactions: 
Hunting

Increased access to the Project Area by non-Indigenous land 
users, resulting in increased competition for game and 
decreased quantities of hunted species;

Increased exposure of moose, elk, deer and other game to 
predation with the construction of new roads and corridors;

Loss of high value wildlife habitat and food sources, 
contributing to the decrease of wildlife in the Project Area; 
and

Deterrence of Indigenous members from hunting and trapping 
in the Project Area due to the loss of high value habitat, 
decreases in animal quality and quantity, and an increase of 
non-Indigenous hunters in the area.



Project 
Interactions: 
Cultural 
Continuity

Reduction of knowledge transmission to younger 
Indigenous generations, by deterring Indigenous members 
from accessing culturally important areas in the Project 
Area due to decreased numbers of important wildlife 
species, plants, and poor water quality

Disturbance of Indigenous members’ sense of place and 
spiritual connection towards the land in the Project Area 
due to increased industrial activity in the area

Psychological impacts due to perceived and actual declines 
in animal and plant health caused by additional industrial 
activity in the Project Area



Cumulative impacts in addition to Hydro 
development

Hydroelectric 
developments

Logging Mining
Oil and gas 

exploration and 
extraction

Agriculture Private property

Demographic 
changes and 

recreational land 
users

Climate change

Government and 
corporate policies 
and institutions

Others.



What research products get produced?

Internal, confidential version 
containing all raw results

External, non-confidential version 
containing community-approved results



What happens with Study results?

Navigate the regulatory regime, assert Indigenous 
rights, push for strong mitigations that reduce impacts 

on rights, negotiate, litigate, or other actions

The burden of proof is on Indigenous Peoples. Why 
would we let a government and/or company decide 

how we’re impacted?



Understand the social 
and economic 
impacts

Baseline studies that focus on 
education, training, employment, 
community well-being, harvesting, 
and traditional food consumption 
and use. 



Evaluate all proposed 
projects

What do you stand to lose?
◦ The land and water?

◦ Traditional modes of life?

◦ Spiritual values?

◦ More?

What do you stand to gain?
◦ Training and Capacity?

◦ Employment?

◦ Business opportunities?

◦ Cash $$?



Final Thoughts



Indigenous Mapping and Impacts

Indigenous Peoples are 
given a voice by holding 
the pen. Build an army. 

Define your own 
process

Have necessary data to 
weigh the pros and 
cons of a particular 

development

Strengthens Indigenous 
legal position

Strong data resulted in 
a large impact benefits 

agreement with a 
developer

Increased collaboration 
between Indigenous 

groups, industrial 
developers and 

government



www.indigenousmaps.com



Miigwetch! 
(Thanks!)

Questions?

steve@firelight.ca



PLEASE FEEL FREE TO CONTACT US!

Steve DeRoy, MSc.

E-mail: steve@firelight.ca

Cell: (778) 980-4547

Tel: (604) 562-2245

Twitter: @thefirelightgp, @indigenousmaps

Web: www.firelight.ca and 
www.indigenousmaps.com

mailto:steve@firelight.ca
http://www.firelight.ca/
http://www.indigenousmaps.com/


Q&A
Please submit your questions in the 

question box



NLS Webinar Recordings

First Nations Knowledge Center 

Previous Webinars in 2020
https://www.firstnations.org/webinars/previous-webinars-in-2020/

Webinar series questions? 
Contact: Emilie Ellis at eellis@firstnations.org 

https://www.firstnations.org/webinars/previous-webinars-in-2020/


Contact and Social Media

First Nations Development Institute
2432 Main Street, 2nd Floor
Longmont, Colorado 80501

www.firstnations.org

Tel: 303.774.7836

Email: info@firstnations.org

@FirstNationsDevelopmentInstitute

@FirstNationsDevelopmentInstitute

@FNDI303

@FNDI303

http://www.firstnations.org/
mailto:info@firstnations.org


Please Take the 3-min Post-Webinar Survey!
You could win a $25 VISA Gift Card



Thank you!

Made possible with funding from the Margaret A. Cargill Philanthropies


