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Abstract
Invasive species management (ISM) is a concept that has been recognized as one of the
most significant environmental challenges facing biodiversity and biosecurity in our time.
The following research analyzes the adoption of formalized plans on Indigenous lands
across the prairies in light of regional, national and international efforts. Traditional integrated
pest management (IPM) frameworks are problematic at best. Integrated pest management plans
were developed to address agro-economic security and fail to include an adaptive process where
policy execution is reviewed for efficacy. The general principle that an integrated approach is
optimal is not inherently wrong, but the perspective IPM takes is narrow and fails to address the
complexity of environmental management. While these plans have since been adopted as the
standard in addressing invasive alien species (IAS), environmental protection, and biosecurity
they often fail to address sustainability and ecosystem health.
Gaps in First Nations implementation have been addressed through a suggested
framework for the development of First Nations led legislation to support ISM programs and
allow First Nations to assume their role as guardians of the environment.
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Definitions
Ecosystem health is a holistic management concept where a broad range of ecological
interactions are monitored for indications of illness or disease (Müller and Burkhard, 2004).
Such monitoring activities will utilize a risk assessment to ascertain how an alien species might
interact with established plants and wildlife.
First Nations: Throughout the paper, reference will be made to a range of Indigenous Peoples.
The use of First Nations (FN) refers to those listed under Section 35 of the Canadian Constitution
(1982) as having specific rights as registered “Indians” of which treaties were signed, and whom
land was held on behalf of.
Indigenous: The use of the word Indigenous is used throughout this paper to describe a broader
range of First Nations (status and non-status), Inuit, and Metis as recognized by the United
Nations Declaration on the Rights of Indigenous Peoples (UNDRIP)
Traditional Ecological Knowledge (TEK): TEK may be viewed as being composed of three
interrelated components: 1) specific environmental knowledge, 2) knowledge of ecosystem
relationships, and 3) a code of ethics governing appropriate human-environmental relationships.
TEK is frequently the base of knowledge that many non-indigenous people interpret as
traditional knowledge (Stevenson, 1996).

INDIGENOUS NETWORK FOR ISM ON THE PRAIRIES

6

Introduction
In Canada there is a well-established, provincially directed policy framework for the
management of invasive species. Legislation under Provincial Weed Acts (The Weed Control
Act, SS 2010, c W-11.1 and Weed Control Regulation, Alta Reg. 19/2010) provide
municipal governments with enforcement powers to control the spread of invasive vegetation.
This framework is extensively studied and came about in the 1960s, around the same time that
Integrated Pest Management (IPM) frameworks were first established.
This legislation was adopted in recognition of the economic impact of invasive species
and the availability of tools to address outbreaks. An annual report by the Government of
Canada’s Canadian Food Inspection Agency (CFIA, 2014) identifies the financial impact of
invasive species at CAD$30 billion annually.
The current framework of integrated pest management has been adopted to address a
larger function of invasive species management, with mixed results. At the time of writing, the
Federation of Sovereign Indigenous Nations (FSIN) concluded that there was little-to-no
development on invasive species management due to a lack of capacity. (L. Worm, personal
communication, November 19, 2019). My own field observations as a practitioner suggest the
process of executing such rigid policies for control activities fail to consider Indigenous
perspectives. This inevitably results in mistrust and conflict, and a failure to address larger
environmental goals.
In 2004, the federal government of Canada worked with provincial and territorial
governments to develop “An Invasive Alien Species Strategy for Canada” (Government of
Canada, 2004). The national strategy sought to safeguard Canada’s native biodiversity and to
protect native plants and animals from invasive alien species. This strategy recognizes the legal
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relationship of First Nations and their ability to self-govern but falls short of providing support
for capacity development to do so. The document reads:
“First Nations with delegated authority under Sections 53 and 60 of the Indian Act have
additional land management authority and can make decisions on behalf of the Minister.
Those First Nations who operate under the First Nation Land Management Act have the
authority to create their own legal environmental and land management regimes.
Provincial legislation rarely applies on reserve lands. First Nation governments therefore
should play a significant role in detection, rapid response, and management of invasive
alien species on reserve lands. Traditional Ecological Knowledge will help contribute to
detection and management.” (Government of Canada, 2004).
Indigenous groups across the world are often acknowledged as the guardians or keepers
of the land, having lived harmoniously in a symbiotic relationship with it, which is engrained in
their culture, religion and self-identification. Such Indigenous perspectives are well researched
and have been used in litigation relating to environmental issues (Jamieson, 2008).
A shift to globalism, and adoption of Euro-western ways of life has resulted in
environmental degradation, introduction of foreign invasive species, and an ecosystem that is
continually threatened. Global transportation and climate change are primary drivers facilitating
biological invasions and, as such, demands and obligations to manage invasive species grow
(Crowley et al., 2017). Invasive alien species (IAS) have been risk assessed for their impact to
economic and environmental degradation to such an extent the United Nations Convention on
Biological Diversity recognizes the need to manage invasive species. (COPVI, 2002)
As Canada moves towards implementation of the United Nations Declaration on the
Rights of Indigenous Peoples (UNDRIP), there has been an increasing push to establish
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Indigenous based governance on lands and resources. In light of the federal government’s
initiative to recognize Indigenous self-governance and First Nations developed laws in the spirit
of reconciliation there exists an opportunity to explore environmental legislation across
Indigenous lands.
My research suggests opportunities exist to support a network of Indigenous
stakeholders operating under a common more robust framework to address environmental
protection, promote bio-diversity and address invasive alien species. Opportunities for capacity
building will allow practitioners to assume an environmental guardianship role, recognizing the
valuable connection they have to the biosphere.
Observations
Indigenous Lands Policy and Environmental Protection
There is a clear mandate to address invasive species at all levels of government,
expressed in national and provincial strategies resulting in established frameworks for invasive
species management (ISM) across the prairies. This is in stark contrast to complete absence of
ISM or IPM implementation existing on First Nations lands, lands which the federal government
is recognized as the custodian of land held on behalf of First Nations. The urgency to address this
global threat has been recognized by scientists, activists, and organizations such as the United
Nations.
Transitions in the relationship between the Federal Government of Canada and a global
shift in support for Indigenous peoples’ right to self-governance is shown in the United Nations
Declaration on the Rights of Indigenous Peoples (UNDRIP) and the Canadian government’s
adoption of that initiative. Continued efforts to develop capacity and support First Nations in
self-governance initiatives provides an opportunity to address this gap.
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First Nations-driven regimes are an excellent opportunity to address the above-mentioned
gaps in ISM by formally identifying a licensing body compromised of technical representatives
tasked to establish a prohibited and protected species list, grant pest management permits, and
disseminate information through educational programs.
Promoting Capacity Building
The Invasive Species Councils (ISCs) in Alberta and Saskatchewan provide learning
opportunities and are the recognized authority on invasive species management, having partnered
with technical experts to create tools for early detection and rapid response. British Columbia
(BC) is one province to have successfully established the “Indigenous Invasive Species Network
(IISN)” within their Invasive Species Council. The group was developed to foster relationships
and build capacity. Those efforts laid the foundation for establishing similar networks in
partnership with existing ISCs or service provider networks.
Land managers, suppliers, and technicians have formed Integrated Vegetation
Management Associations (IVMAs) as well as the Alberta Professional Vegetation Management
Association (PVMA), which act as established networks for technical development of service
providers and decision makers.
One clear characteristic of these industry associations, councils, and of BC’s IISN is the
focus on educational opportunities. This tendency to act as a centralized point for disseminating
knowledge to industry practitioners and to develop capacity is shared across the organizations. In
addition, the majority of invasive species councils across Canada have adopted some form of
public participation in scientific research focused on monitoring and reporting invasive species.
Conrad and Hilchey (2011) provide an extensive overview of the advantages of citizen science in
supporting ecosystem monitoring initiatives.
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At the time of writing there was no permitting or licensing body focused on protecting
Indigenous lands or approving integrated pest management plans.
Defining Ecosystem Health
I have observed that a majority of established, integrated pest management plans
recognized environmental health and protection of the ecosystem as a driving force for IPM
activities but failed to effectively define a healthy ecosystem. A definition has been provided in
this research in an effort to adapt IPM to a non-agricultural focus. For example, The City of
Calgary’s Integrated Pest Management Plan (2016) recognizes health of desirable vegetation as a
component for program actions by stating:
“Effective and efficient departmental IPM programs within the City of Calgary result
from initial investigation of the following components: identification of key pest
problems, factors that improve or promote health of desirable vegetation, factors that
influence the presence of pests, and cost-effective IPM options for managing and
preventing pests and undesirable vegetation.” (p. 13-14)
As a guiding document the IPM fails to highlight what vegetation is considered desirable, how
that vegetation is measured for health in community greenspaces and how actions protect the
environment in a larger context.
Failure to properly define ecosystem health and biodiversity is commonplace, largely due
to principles of Integrated Pest Management born out of a 1970s push to connect economics to
agricultural production (Apple ad Smith, 1976) in light of newly developed pest management
tools. Such programs identified agricultural crops as desirable, non-aggressive native species as
neutral, and invasive species as threats to optimal economic output. When non-agricultural
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bodies adopted this structure, no adaptation was made to consider ecological biodiversity in a
broader perspective.
While the majority of established plans do not address a specific definition of ecosystem
health, there is ample information available from the schools of conservation and ecology and is
often referred to environmental biosecurity. Roy et al. (2018) addresses risk assessments for
invasive species under such a framework, and Schaeffer et al. (1988) provides the concept of
measuring the health of an ecosystem by defining functional definitions of illness and disease.
Across the prairies a number of organizations exist to address federal and provincial
initiatives to identify, monitor and control invasive species. At the time of writing, no network
could be identified targeting the inclusion of Indigenous peoples on ISM for Saskatchewan and
Alberta.
Citizen Science and Community Inclusion
Across the prairies, citizen science initiatives in invasive species management have been
recognized by provincial bodies with mixed levels of adoption. Alberta, Manitoba and Ontario
utilize EDDMapS, while Saskatchewan is split between organizations promoting EDDMapS and
iMapInvasives. Adopting these technologies provides an opportunity to centralize technical
capacity until local stakeholders develop the capacity to identify, monitor and address their own
ISM program.
Having identified gaps in IPM and in the directive of governing authorities there exists
opportunities to adopt a more encompassing policy for addressing ISM. A strong focus on future
developments should be on strategies to involve local community advocates as guardians in
support of ISM in their communities.
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Literature Review
The Need for Sustainable Invasive Species Management
Sustainable invasive species management (ISM) is described by Larsen et al. (2011) as the
process of developing objective-based management of invasive species involving stakeholders to
assist in developing objectives in a pillared approach. Moving away from a structured systematic
approach and utilizing an adaptive framework has been outlined by Allan and Stankey (2009)
and considered for conservation efforts by Prevot-Julliard et al. (2011).
Integrated pest management programs that have been developed outside of agro-economic
context should address the need to establish biosecurity and promote biodiversity. IPM programs
used in this fashion should consider as inter-relationships between various components of the
ecosystem, including those who use the land. Lindenmayer and Likens (2010) describe the
societal need to establish good and effective monitoring networks in a time of increasing,
widespread environmental degradation throughout the world.
Given the substantial role First Nations have in managing their lands, it seems prudent to
include Indigenous stakeholders in objective setting and coordination of integrated pest
management activities, especially, in the case of ISM activities occurring on First Nations lands.
Therefore, the inclusion of these stakeholders helps bind ISM objectives to larger bio-security
initiatives that may be expressed in environmental legislation.
These biosecurity goals within Indigenous communities are formed based on the relationship
with nature as a provider and ecological knowledge systems that are intertwined with culture and
tradition. Recognizing the research on Indigenous-oriented sustainability frameworks
(Kealiikanakaoleohaililani and Giardina, 2016), it becomes clear that any proposed solution on

INDIGENOUS NETWORK FOR ISM ON THE PRAIRIES

13

ISM should include components of ecosystem protection beyond the traditional IPM-pillared
approach
Recognizing the holistic approach to environmental health, as provided in the definitions
section, management plans should clearly identify the relationship between humans and the
natural environment. Norton (2005) identifies that the lack of a unified understanding in
environmental management creates conflict in program execution.
“[…] there is nearly complete breakdown in communication regarding environmental
policy right at the crucial nexus where the particular sciences are integrated with social
values and translated into public policy.” (p.49)
Our society requires a coherent definition in order to communicate values and discuss
environmental problems. As such, in ISM, having a clearly defined definition of healthy
ecosystems will improve the process of setting goals and regulations to protect the environment.
Adaptive Environmental Management
The need for adaptive environmental management is driven by the recognition that our
current approach is inadequate at addressing the complex nature of sustainable environmental
management. Gunderson, Holling and Light (1995) note that a process where variables are
targeted for sustained production of food or fiber result, inevitably, in an ultimate pathology of
less-resilient and more-vulnerable ecosystems, more-rigid and unresponsive management
agencies, and a more-dependent society.
Walters and Holling (1990) define the concept of adaptive management as […] a cyclical
process, relying on the results of prior actions to inform future actions. At its most basic level it
is described as “learning by doing”. Similarly, Folke (2002) adds that institutional arrangements
and ecological knowledge are tested and revised in a dynamic, ongoing, self-organized process.
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There is clear evidence that simplistic frameworks do not address the complexity of
ecosystem management, failing to address over 25 years of literature and research on adaptive
environmental management. Olsson et al. (2004) suggests that knowledge and management
practice of local users and communities require social networks and institutional frameworks to
be effective.
Adaptive programs reflect on policy as a process of continual change and adaptation
involving local users in monitoring to increase feedback, thereby enhancing the probability on
managing complex systems. Olsson et al. (2004) describes a case study whereby local
Indigenous populations participated in co-management initiatives utilizing traditional ecological
knowledge to enhance understanding of ecosystem function and avoiding critical thresholds. The
case study showed that communities formed regional wide efforts to synthesize traditional
knowledge and local observations of environmental change. In addition, community driven
efforts among indigenous communities incorporated trust-building and network-building factors
by aligning processes with indigenous customs and values.

Indigenous Components of Environmental Management Programs
Indigenous stories vary among tribes but often share a common lessons and life teachings
including those that recognize the importance of the environment and our relationship with the
Creator. Michell (2018) describes these shared stories of knowledge as examples that clearly
identify the elements and spirit as interdependent components of our physical realm. This
relationship exists in tradition, cultural practices and economic structures focused on survival of
the community with sacrifices being made to support a sustainable ecosystem.
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The concept of integrated pest management (IPM) was derived from agriculture with a
focus on product maximization in recognition of external ecosystem threats. It fails to identify
the ecosystem as a complex realm existing in an interdependent web of relationships. As such,
the execution of IPM on a larger scale fails to address those same complexities.
For over 20 years the concept of integrating Indigenous knowledge into environmental
assessment has been discussed in academic circles as a way of improving environmental impact
assessment (EIA) and environmental management (EM) programs. Researchers have recognized
the relationship between nature and Indigenous groups and suggest that utilizing this traditional
ecological knowledge (TEK) will improve the outcome of EM programs. A definition of TEK is
provided in the definitions section above and can be used in the process of incorporating such
knowledge in EM programs. Stevenson (1996) refers to TEK as essential in advancing EM
activities in the light of increasingly complex challenges and, while the suggestion was made
over two decades ago, there is still applicable insight into how one might improve ISM:
“The ecological knowledge of aboriginal people should not be a "handmaiden" to the
needs and interests of the dominant culture; rather, it should play a predominant role in
identifying impacts and devising strategies to mitigate them. How this knowledge is
collected, interpreted, and applied, and by whom, should remain under the exclusive
control of aboriginal groups who are in the best position to document this knowledge and
to share it with outside interest groups, if they so choose.” (Stevenson, 1996)
While the value of Indigenous Knowledge is well recognized today, the level of engagement
beyond initial consultation within EM programs is limited. Research on community-based
monitoring (CBM) programs show a conceptualized form of Indigenous governance involving
community participation in stewardship and decision-making activities (Wilson et al. 2018).
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The Need for Indigenous Stakeholder Participation
Research on the subject of stakeholder participation and Indigenous inclusion in
environmental management provides clear direction (N’Guyen et al. 2016; Conrad and Hilchey,
2011; Kealiikanakaoleohaililani and Giardina, 2016). The development of Indigenous-focused
invasive species management (ISM) programs requires participation of stakeholders beyond
those involved in program execution. The inclusion of community is important in aligning
program objectives and a shared role in environmental rehabilitation, conservation and
guardianship. As development, industrial activities and agricultural activity absorbs the
landscape; native species across the prairies are increasingly threatened including those
identified as valuable and sacred among Indigenous populations.
The concept of Indigenous sustainability science is one that focuses on survival of the
community and the individual as the centralized goal, with quality of life being adjusted to meet
the needs of the system and future generations (Kealiikanakaoleohaililani and Giardina, 2016).
To meet this goal, Indigenous people use local knowledge, often referred to as Traditional
Ecological Knowledge (TEK) (Berkes, Colding, & Folke, 2000) which can be utilized; in plan
development through the use of community stakeholder knowledge and preferences (Moon et al.
2015) and involvement of policy makers to develop and enforce land use, importation, and trade
policies that support ISM goals. (Larson et al. 2011)
Robottom and Hart (1993) suggest that environmental education programs should
provide opportunities for students to have direct emotional experiences to form a relationship
with the environment that is personal. This relationship has long existed in Indigenous teaching
including stories where plants and animals are personified as our close relatives (Michell, 2018).
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Furthermore, from an Indigenous context, the use of First Nations’ rights to selfgovernance as affirmed by Section 35 of the constitution and the United Nations Declaration of
the Rights of Indigenous Peoples (UNDRIP) provides an opportunity to enact legislative controls
that promote sustainable management. Program effectiveness under such legislation will require
community support and public outreach (Larson et al. 2011)
There is also an opportunity to utilize technology within a collective network of stakeholders
and experts under an Early Detection Rapid Response (EDRR) structure. This may be used as a
method of involving local engaged individuals in participating in program activities while
providing capacity through an established technical working group. A networking group should
be formed to provide technical expertise to local communities and disseminate new information
to practitioners in the field.
An Opportunity for Youth Engagement
A substantial amount of research indicates fostering youth engagement results in an
increased uptake of pro-environmental behaviours and an ecologically informed sense of place.
(Kudryavtsev et al, 2012). Inclusion of youth activists in environmental management programs
provides an opportunity to enhance community engagement and form multi-generational support
for program objectives. Real participation of youth is a process that can take many forms
including consultation, social mobilization, children-in-charge, and shared decision-making
(Schusler, 2019).
Defining a relational context in which youths interact and associate with environmental
programs creates awareness of community and its connection with the environment. This link
between behavior and environment occurs in place-based and environmental education, which
promotes learning and lifestyles to produce the desired benefits for the local community
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(Tuntivivat, 2018). As such, there is clear indication of the importance of youth activism and
support in environmental management programs and fostering that participation through
inclusion will dramatically improve outcomes and viability of such programs. A concept map
developed by Schusler (2019) is included in appendix B of this report and is a valuable tool for
visualizing how youths can build self-determination while engaging in environmental policy
discussions.
Adaptive environmental management can be executed through the use of citizen science
and local stewardship to promote environmental conservation and invasive alien species
monitoring. Learning under this type of structure is social and shared among stakeholders. Buck
et al. (2001) describe this as joint learning, a process that fosters interdependence and mutual
appreciation with an emphasis on learning that helps stakeholders address the dynamism of
social and environmental systems.
Discussion
This research was conducted to formally recognize the gaps that exist in First Nations’
land management and environmental protection measures. In recognizing international, federal
and provincial initiatives to address invasive species management and support First Nations’
self-governance, there is an opportunity to develop capacity building networks and address
invasive species under an Indigenous-led initiative.
Observations also revealed the failure integrated pest management frameworks have in
addressing invasive species in a larger environmental context including a failure to properly
define ecosystem health and a process of measurement. As integrated pest management
techniques are adopted for a larger role in environmental management it should be adapted to
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properly address these complexities. In recognition of its euro-western foundation there needs to
be a concerted effort to redevelop these programs in a holistic approach.
One gap that was highlighted in both literature and observations is the misalignment in
addressing environmental protection through the traditional integrated pest management
framework. Failure to define program goals and projected outcomes in a specific and measurable
nature results in ambiguity and a clear disconnect between program actions and intent. Failure to
identify valuable species in addition to prohibited results in a questionable outcome better suited
for the agricultural purpose these programs were originally intended. As we shift our focus to a
larger bio-security initiative there is an increasingly clear need to redevelop these programs into
a more robust sustainable invasive species management program.
Adaptive ecosystem management requires a continual review of policy efficacy and is
purpose driven by local feedback loops that address critical components prior to realizing
thresholds. The current IPM process does not follow this format and creates conflict within
stakeholders during execution because there is no well-understood objective defining the actions
of those performing control activities. The observations of community are that such activities
utilize the guise of promoting environmental health and bio-security in a meaningful way and
lack intent to address bio-diversity.
Literature reviewed suggests sustainable invasive species management frameworks take a
pillared approach that puts community stakeholders at the centre of decision making. Inclusion
of community stakeholders in integrated pest management plan development, monitoring
activities, and control mechanisms will provide a communal sense of ownership over an
ecosystem and may foster stakeholders to become advocates for conservation and ISM-based
activities (Larson et al. 2011). Furthermore, development of training programs and educational
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outreach can assist in addressing misperceptions regarding ISM including increased transparency
on decision-making elements (Fischer, 2014).
Inclusion of youth in policy setting and program execution provides an opportunity to
enhance adaptive environmental management programs through joint learning and participatory
science. Integration of environmental stewardship in an educational framework will assist in
supporting invasive species management programs by engaging community and creating a selfawareness.
Training programs and capacity building opportunities currently executed by the BC
Indigenous Invasive Species Network represent these types of inclusionary networks, providing
collaborative association to foster technical capacity at a band, multi-band and/or tribal council
level and assist local practitioners in continuing education, technical resources, and toolkits for
developing integrated pest management plans.
Supported by the Federal government of Canada’s desire to support self-governance and
continued efforts to implement the United Nations Declaration for the Rights of Indigenous
Peoples (UNDRIP), there is ample opportunity to include invasive species management
regulations in First Nations environmental protection law and support a licensing program to
sustain educational programming.
Conclusion
In the first part of this paper I identified the problematic approach Integrated Pest
Management has taken when adapted to a larger bio-security initiative to address invasive
species management. Failure to adopt an adaptive structure means program execution and
objectives are often unclear and prone to conflict with stakeholders. Promotion of such programs
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fail to recognize the complex nature of ecosystem management and do not include community
integration.
The integrated pest management program must be redeveloped to include community
integration and address sustainability from a shared definition. Development of program goals
should include community as the driving force of program objectives, including youth
participation.
There is a clear path for the development of First Nations environmental legislation and
inclusionary networks for capacity development among Indigenous communities. With the
success of BC’s Indigenous Invasive Species Network, it would be advantageous to form a
similar group representing the prairies. Once established, advocacy can begin for the
development of ISM programs at a local level with support being provided from the Indigenous
Network on Invasive Species Management (INISM). Recognizing that developing capacity
throughout communities enables increased participation in funding opportunities such as
Indigenous Services Canada’s First Nations Guardians Initiative.
“This pilot program funds First Nations communities to exercise their rights and
responsibilities to the land, waters, and ice of their traditional territories. It does this
through on-the-ground, community-based stewardship initiatives.” (Canada, 2019)
Recognizing the lack of capacity that exists in communities to address these global issues,
governments should assist in additional training programs to engage the community and develop
plans that utilize local resources for execution.
There is an evident need for stakeholder participation as a driving mechanism for ISM
programs as this is key to program longevity and for effectively addressing environmental goals.
IPM processes must be adapted under the guidance of the community in order to ensure a shared
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understanding of terminology and intent. In addition, these plans must consider Indigenous
governance models and include an open process of consultation. The use of these adapted
integrated pest management (IPM) plans should be considered as a driving document for
stakeholder involvement, a clear definition of environmental and ecosystem health should be
developed, with an established system for classifying the health of that system based on those
definitions.
Research indicated that environmental management (EM) programs have an opportunity
to incorporate Traditional Ecological Knowledge (TEK) that is held by the indigenous
community as a fluid knowledge connecting culture, spirituality and the relationship the
community has with the land. An opportunity exists to utilize the principles of IPM adapted to
address a defined vision of environmental management, conservation, and ecosystem health.
Integrated pest management programs have failed to involve TEK or recognize the
important role traditional knowledge plays in species interaction. The use of this knowledge is
difficult to transfer and can be integrated into invasive species management programs through
the inclusion of key community representatives and elders. In the case of ecosystem awareness,
use of trapper associations and those having versed information about traditional grounds are key
to developing ISM on Indigenous lands.
Focusing on community resilience and adaptive capacity requires a shift in value
orientation and understanding of our interaction with the natural environment. This shift is
described by Van-Opstal and Hugé (2013) as one which shifts our perceptions on scientific
knowledge and sustainable development from the current hierarchy based, technological
determinism. In the case of PPSR, new information can create collaborate approaches to
redefining sustainability and connecting shared goals among stakeholders.
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In addition, research shows the need to include Indigenous youth in program policy
development and execution to ensure continued success and multi-generational commitment.
Care should be taken to develop an understanding for youths within a community and their
perception of environmental initiatives. Schusler (2019) has developed a relational map which
should be referenced when developing community action groups.
Finally, we must recognize the importance of bringing First Nations into the policy
efforts to address invasive species management. There is no doubt that the challenges we are
facing today are only the beginning of an increasingly threatened biosphere and we must assume
a larger role as guardians of our environment. The research outlined in this report challenges the
mainstream process for ISM currently implemented across the prairies and most of North
America. However, for over 25 years academia has highlighted some of the inadequacies in
environmental management programs and the failure to integrate Indigenous perspectives and
public participation.
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Recommendations
Recognizing that both federal and provincial authorities have established regulatory
regimes for the control of noxious and prohibited species; reinforced through directives,
programs and initiatives on all levels. Observing the gap in Indigenous involvement in invasive
species management (ISM) while recognizing the guardianship role of First Nations over the
environment equates an identifiable need to develop a network for capacity building in this
sector.
In addition, recognizing the rights of self-governance as defined by section 35 of the
constitution and under the United Nations Declaration of the Rights of Indigenous Peoples both
of which Canada is a signatory. There is an opportunity to address the above mentioned gaps
through a subsection of environmental legislation.
Based on the above the following is my recommendation as an environmental
professional (EP), practicing expert in the field of invasive species management, and registered
member of Muscowpetung First Nation; That First Nations driven environmental legislation, be
it an Environmental Protection Act or otherwise should contain a subsection with the following:
Integrated pest management be adapted to a more robust “Invasive Species Management
Plan” where a larger focus is made on community engagement and public participation in
scientific research (PPSR) tools. Inclusion of an Indigenous worldview be recognized within the
document and youth of the community be tasked with developing program objectives in
collaboration with technical experts.
Integration of the invasive species management plan on stakeholder activities including land
use, development and future planning. Promoting the use of prevention techniques and other
government programs aimed to reduce the spread of invasive species.
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Providing licensing powers and recognition to the association “Indigenous Network on
Invasive Species Management (INISM)” whose board of directors will be compromised of
engaged and willing community members. Recognizing that licensing provides confirmation of
adequate insurance, sufficient knowledge and support for building outreach.
Recognition in law of an INISM “Prohibited and Protected Species List” that can be used to
assist communities in identifying “prohibited class” of invasive species and providing protection
to those that are identified under a “protected class” for being sacred and/or valuable to
Indigenous people.
Providing enforcement powers of such legislation to Community Safety Officers (CSOs) or
other enforcement arms of First Nations with an identified penalty for non-compliance. (Non
Licensed Application of a Pesticide)
Based on the attached research conducted as part of my Masters in Environmental Practice at
Royal Roads University the implementation of INISM will aid in protecting First Nations lands
from invasive species by fostering an Indigenous led framework for early detection and rapid
response. Integration of these new requirements must also be adopted throughout the
communities’ interactions with industrial activity, infrastructure development and land users.
The above stated conclusions indicated that traditional ecological knowledge (TEK) has been
recognized by the scientific community as having critical insight and benefits to the success of
Environmental Management programs for over 20 years. However, the use of such knowledge
and stakeholder participation has been minimal in the execution of integrated pest management
programs across the prairies. As such, I recommend the following:
Development of Integrated Pest Management plans for Indigenous lands be drafted by
local land management personnel and otherwise engaged community members so that they
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address community concerns and engage that community in becoming involved in ecosystem
monitoring. That such plans involve elder contribution and youth participation.
Adoption and implementation of Early Detection and Rapid Response policies that utilize
the INISM network for technical capacity thereby allowing community representatives to make
informed decisions about risk assessments and execute their response effectively.
Continue to advocate for the inclusion of First Nations in Environmental Management
programs including advocating for the evolution of the agricultural-based integrated pest
management (IPM) to a more robust role of environmental management (EM) and bio-security.
Continued research on the role IPM has assumed and its ability to properly address issues of
environmental protection, and ecosystem health should be continued. Attached to this research is
a draft IPM in Appendix A with considerations made for public participation, adaptive capacity,
and the use of protected as well as prohibited species lists.
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Appendix A: Sample Invasive Species Management (ISM) Plan for First Nations

Overview:
This adaptive ISM program is a draft to be used for bands, multi-bands and tribal councils to
reference and/or use in their program development. Moving away from a templated integrated
pest management plan recognized the more comprehensive approach invasive species
management plans use in addressing environmental concerns in complex ecosystems.
Communities must develop strategies for environmental management, in particular the
management of prohibited invasive species and the support of protected species. Strategies are
developed by an indigenous led ISM task force and include initiatives under six categories used
to assist in identifying, monitoring and controlling terrestrial and aquatic species on Indigenous
lands. These include a system to establish:
1. The scope of activities covered by this plan
2. A list of species identified as valuable, sacred, and prohibited.
3. A system to monitor by species, size, and location.
4. A system of establishing the health of valued and sacred species and the risk of
prohibited species.
5. A system for treatment – elimination and propagation.
6. Evaluation and communication to community and stakeholders.

Definitions:
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The Precautionary Principle: As adopted in the United Nations Conference on Environment
and Development (1992). Principle 15 of the 1992 Rio Declaration states that “where there are
threats of serious or irreversible damage, lack of full scientific certainty shall not be used as a
reason for postponing cost-effective measures to prevent environmental degradation” (UNEP,
1992)

Part 1: Scope of the Invasive Species Management (ISM) Plan
The following invasive species management plan was drafted as a tool for the management of
Invasive Species on Indigenous lands and in recognition of the inherent rights as expressed in the
United Nations Declaration on the Rights of Indigenous Peoples (UNDRIP).
In particular, Article 5 of the UNDRIP which states:
“Indigenous peoples have the right to maintain and strengthen their distinct political,
legal, economic, social and cultural institutions, while retaining their right to participate
fully, if they so choose, in the political, economic, social and cultural life of the State.”
(2007)
As such the process of invasive species management should adhere to the guidelines outlined
within this plan understanding the intention to provide technical reference to sustainable
environmental management. An adaptive invasive species management program requires that the
differences in culture, history, and spiritual traditions are recognized and considered in goal
setting and project planning.
Part 2: Species List
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Noxious Weeds: Must have a control plan established once identified. Adopted from the
schedule located in the Alberta Weed Control Regulation, Alta Reg 19/2010 which came into
force under the Alberta Weed Control Act S.A. 2008, c W-5.1.
autumn olive — Elaeagnus umbellata Thunb.

loosestrife, purple — Lythrum salicaria L.

balsam, Himalayan — Impatiens glandulifera Royle

medusahead — Taeniatherum caput-medusae (L.) Nevski

barberry, common — Berberis vulgaris L.

nutsedge, yellow — Cyperus esculentus L.

bartsia, red — Odontites vernus (Bellardi) Dumort

puncturevine — Tribulus terrestris L.

buckthorn, common — Rhamnus cathartica L.

ragwort, tansy — Jacobaea vulgaris Gaertn.

cinquefoil, sulphur — Potentilla recta L.

rush skeletonweed — Chondrilla juncea L.

crupina, common — Crupina vulgaris Pers. ex Cass.

saltcedar — Tamarix ramosissima Ledeb.

dyer’s woad — Isatis tinctoria L.

saltlover — Halogeton glomeratus (M. Bieb.) C.A. Mey.

Eurasian water milfoil — Myriophyllum spicatum L.

St John’s-wort, common — Hypericum perforatum L.

flowering rush — Butomus umbellatus L.

starthistle, yellow — Centaurea solstitialis L.

garlic mustard — Alliaria petiolata (M. Bieb.) Cavara &

tamarisk, Chinese — Tamarix chinensis Lour.

Grande

tamarisk, smallflower — Tamarix parviflora DC.

goatgrass, jointed — Aegilops cylindrica Host

thistle, marsh — Cirsium palustre (L.) Scop.

hawkweed, meadow — Pilosella caespitosa Dumort.

thistle, nodding — Carduus nutans L.

hawkweed, mouse-ear — Pilosella officinarum L.

thistle, plumeless — Carduus acanthoides L.

hawkweed, orange — Pilosella aurantiaca L.

baby’s-breath, common — Gypsophila paniculata L.

hoary alyssum — Berteroa incana (L.) DC.

bellflower, creeping — Campanula rapunculoides L.

hogweed, giant — Heracleum mantegazzianum Sommier &

bindweed, field — Convolvulus arvensis L.

Levier

blueweed — Echium vulgare L.

iris, pale yellow — Iris pseudacorus L.

brome, downy — Bromus tectorum L.

knapweed, bighead — Centaurea macrocephala Puschk. ex

brome, Japanese — Bromus japonicus Thunb.

Willd.

burdock, great — Arctium lappa L.

knapweed, black — Centaurea nigra L.

burdock, lesser — Arctium minus (Hill) Bernh.

knapweed, brown — Centaurea jacea L.

burdock, woolly — Arctium tomentosum Mill.

knapweed, diffuse — Centaurea diffusa Lam.

buttercup, tall — Ranunculus acris L.

knapweed, hybrid — Centaurea × psammogena Gáyer

chamomile, scentless — Tripleurospermum inodorum (L.)

knapweed, meadow — Centaurea × moncktonii C. E. Britton

Sch. Bip.
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knapweed, Russian — Rhaponticum repens (L.) Hidalgo

clematis, yellow — Clematis tangutica (Maxim.) Korsh.

knapweed, spotted — Centaurea stoebe L. ssp.

cockle, white — Silene latifolia Poir. ssp. alba (Miller)

micranthos (Gugler) Hayek

Greuter

knapweed, squarrose — Centaurea virgata Lam. ssp.

& Burdet

squarrosa (Willd.) Gugler

daisy, oxeye — Leucanthemum vulgare Lam.

knapweed, Tyrol — Centaurea nigrescens Willd.

dame’s rocket — Hesperis matronalis L.

knotweed, giant — Fallopia sachalinensis (F. Schmidt

henbane, black — Hyoscyamus niger L.

Petrop.)

hoary cress, globe-podded — Lepidium appelianum Al-

Ronse Decr.

Shehbaz

knotweed, hybrid Japanese — Fallopia × bohemica (Chrtek

hoary cress, heart-podded — Lepidium draba L.

& Chrtková) J. P. Bailey

hoary cress, lens-podded — Lepidium chalepense L.

knotweed, Japanese — Fallopia japonica (Houtt.) Ronse

hound’s-tongue — Cynoglossum officinale L.

Decr.

mullein, common — Verbascum thapsus L.
pepper-grass, broad-leaved — Lepidium latifolium L.
scabious, field — Knautia arvensis (L.) Coult.
sow thistle, perennial — Sonchus arvensis L.
spurge, leafy — Euphorbia esula L.
tansy, common — Tanacetum vulgare L.
thistle, Canada — Cirsium arvense (L.) Scop.
toadflax, Dalmatian — Linaria dalmatica (L.) Mill.
toadflax, yellow — Linaria vulgaris Mill.

Part 3: Species Monitoring
Indigenous populations have an inherent right to lands enshrined in the Canadian legal
framework, including the Royal Proclamation of 1763 and affirmed by section 35 of the
Constitution Act of 1982. As such, and recognizing the history of Indigenous Peoples in Canada,
the establishment and ongoing monitoring of the health of terrestrial and aquatic habitats should
become a formal process on all lands held by Indigenous peoples.
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This plan recognizes the Early Detection and Rapid Response (EDRR) initiatives currently
implemented in Alberta and Saskatchewan by adopting the use of Early Detection & Distribution
Mapping System (EDDMapS) software as the standard for ISM monitoring. Developed by the
Center for Invasive Species and Ecosystem Health at the University of Georgia and launched in
2005, the EDDMapS system has been adopted by the Province of Alberta and Ontario for the use
of ISM identification and monitoring. The software enables centralized identification from
technical resources through a Public Participation in Scientific Research (PPSR) approach.

Figure 1: EDDMapS distribution for Common Tansy (2019).

As INISM, band, multi-bands and tribal councils adopt programs, technical capacity will be
scarce and all programs will need to rely on centralized identification from qualified and
registered identification professionals.

Part 4: Terrestrial Species Health Measurement and Invasive Species Risk Assessment
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A valued species health measurement tool should be adopted as a standard in measuring the
health of established populations of species identified as culturally or biologically valuable to the
ecosystem.
An invasive species risk assessment process should be adopted to properly address the risk
invasive species pose to surrounding environments and dictate control methods and-or intensity.

Part 5: Treatment and Control Methods
Indigenous approaches to Invasive Species Management include attention to propagation of
valued and sacred species as well as targeted control measures for identified invasive species.
Control measures under this management plan require a risk analysis or health assessment
process to take place. In all cases, the “Threshold Concept”, as described by Harold and
Mortensen (1992), should be considered.


Risk Analysis
o The risk analysis should provide a risk score where Risk = Severity x Probability
(R=SxP)
o Severity is represented by a calculation including weighted inputs


Size of infestation

All invasive species outlined under the prohibited list will eventually become a threat to
ecosystems by their very nature as invasive species find themselves in an ecosystem where
nutrients are abundant and natural predators are non-existent or ill equipped. This relationship
exists as a result of ecological encroachment that would not occur in a millennium of natural
order. As such, all species identified in the prohibited list should be addressed with a collective
understanding of the threat they pose to bio-security.
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Part 6: Communication Plan
A project consultation should be performed annually to ensure community involvement and
input is provided to annual program goals. In addition, once controls have been implemented, a
community report should be released indicating date of application, type of application, and
results of the risk analysis or health assessment.

Strategies for Building Network Capacity Using Public Participation in Scientific Research
(PPSR)
As outlined by Wiggins & Crowston (2011), Public Participation in Scientific Research (PPSR)
is collaborative research that involves volunteers producing authentic scientific research.
Engaging Indigenous communities in opportunities to learn and become involved in ISM builds
public engagement and understanding.
Appendix B: Concept Map for Youth Engagement in Environmental Programs

Overview:

A concept map based upon key themes evident during the Where I Stand Youth Summit. This
diagram illustrates how youths can build agency and solidarity towards self-determination
related to social and environmental justice. Arrows indicate potential interactions between
phenomena and suggest avenues for future research.
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