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Abstract

The IUCN and Canada list the Monarch Butterfly (Danaus plexippus) as endangered, yet the
species remains only a “candidate” under the U.S. Endangered Species Act (ESA) and has no
formal listing in Mexico. This disparity in conservation status raises concerns about the
effectiveness of existing protections, particularly given the monarch’s transnational migratory
behavior. Each year, monarchs migrate across Canada, the U.S., and Mexico, relying on habitats
in all three countries for breeding, feeding, and overwintering, making coordinated conservation
efforts essential. Canada enforces legal protection through the Species at Risk Act (SARA), but
the U.S. and Mexico lack enforceable conservation measures, limiting the effectiveness of
international conservation strategies. In the U.S., policymakers have resisted listing the species
under the ESA, possibly due to concerns that herbicide and pesticide use restrictions would
impact the agricultural sector. This study used thematic analysis to compare key monarch
conservation frameworks, including Canada’s SARA, Nova Scotia’s Species at Risk Act, the
U.S. ESA, the North American Monarch Conservation Plan, and NGO-led initiatives. The
research examines habitat conservation, threat mitigation, monitoring practices, and cross-border
collaboration. Qualitative data analysis software was used to identify policy alignment and gaps,
particularly the consequences of weak legislative enforcement in the U.S. and Mexico. Findings
from this study contribute to the understanding of international conservation governance
challenges and offer insights into strengthening policy coordination for the protection of the

monarch butterfly and other migratory species.
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Introduction

The monarch butterfly (Danaus plexippus) is not only an iconic pollinator but also a
powerful conservation symbol, offering insight into the ecological and policy challenges
associated with protecting migratory species. Pollinators are critical to global biodiversity and
ecosystem function, playing a central role in plant reproduction and global food security (Potts et
al., 2010). While it is just one among countless insect species on Earth, no other non-pest insect
has captivated North America's attention like the Monarch Butterfly.

The Monarch Butterfly (Danaus plexippus) is a part of the Order Lepidoptera. It is primarily
known for its wings’ showy appearance of orange and black with white spots and its long annual
migration (Davis et al., 2023). Recognized as an international symbol of conservation and nature,
the Monarch shares a natural heritage with Canada, Mexico, and the United States. This butterfly
species undergoes a multi-generational migration, travelling approximately thousands of
kilometres from Canada to Mexico (Ethier & Mitchell, 2023). This journey is unique and well-
documented compared to the other roughly 600 butterfly species exhibiting migratory behaviour
(Chowdhury et al., 2021).

While their appearance and long migration give them iconic status, the species is also
noteworthy because they play an important and valuable ecological role (Gradasevic, 2023).
Butterflies, including the Monarch species, contribute to plant pollination by visiting a variety of
flowering plants and enabling them to produce seeds and fruit, particularly those that remain
open throughout the day (Frankie & Thorp, 2009) If it were not for pollinators, we would not
have the diversity of flowers and crops today, and our food systems would be at great risk

(Murphy et al., 2022). Butterflies remain a vital factor in reaching and or maintaining global food



security, with a large proportion of our food crops dependent on the work of pollinators (Maggi

etal., 2023).

Literature Review

Cultural Significance of Monarch

The monarch butterfly holds significant cultural value in many countries and is embedded
in their mythologies (Oberhauser & Solensky, 2004). It is often associated with concepts such as
the soul, rebirth, and the transient nature of life on Earth (Gradasevic, 2023). In North America,
the Monarch Butterfly is widely celebrated and has been acclaimed as a symbol of cultural
significance, embodying beauty and natural wonder. The species also represents important
scientific discoveries, civic duties and conservation imperatives (Gustafson et al., 2015). The
Monarch butterfly connects people over vast distances and political boundaries through its social
significance. The species plays a particularly significant role in Mexican culture, where it is a
social and cultural icon, with its annual winter arrival being anticipated and celebrated since pre-
Hispanic times (Buckmaster, 2019). Indigenous people of Mexico, including the Pureoecha
Indians, participated in annual research on the routine visits of Monarch butterflies long before
the Spanish settlement, and it just so happens that the species’ arrival aligns with the traditional,
annual Mexican Day of the Dead festival (Dia de los Muertos) (Buckmaster, 2019). Ironically,
this indigenous group traditionally believed that Monarch butterflies represented departed loved
ones who lived in the spirit world until it was their time to revisit (Buckmaster, 2019 With the
combination of Hispanic and indigenous beliefs, the Monarch has made its way into Mexican
literature, representing the individual souls of their recently passed family members

(Buckmaster, 2019). Mexican poet Rigoberta Alcala uses the monarch butterfly's seasonal



migration as a powerful metaphor for the cycle of life and death, imbuing it with deep cultural
and spiritual significance. He likens the butterfly's wings to sputtering flames that consume the
air, eventually transforming into burnt paper, symbolically carrying a message. This imagery
shifts to compare the butterflies to leaves that replace the fallen ones, only to drop like those

before them, reflecting the inevitable passage of time and renewal (Buckmaster, 2019).

Canadian Indigenous Significance of Monarchs

The Monarch's symbolic significance and representation within traditional Mi’kmaq
culture and folklore stem from its role throughout the natural world and reflect broader narratives
related to their culture. Concerning nature and spirituality, the monarch is recognized as part of
the natural world. It embodies the Mi'kmaq respect for the environment and all that is life,
reinforcing their idealization of living in harmony with nature (Larned, 2017). For the Mi’kmaq
people, the symbolic meaning of the Monarch can be used in times of hardship, with the butterfly
serving as a reminder to have hope, suggesting that even after facing the worst of struggles, there
will always be better days to come (Hope, 2023). With the sense of hope comes the monarch’s
representation of transformation within Mi’kmaq culture following its metamorphosis; from egg
to larva, to pupa to its final stage, reaching an adult, the monarch's life cycle symbolizes personal
growth and positive change, resonating with Mi’kmagq beliefs towards renewal and rebirth
(Hope, 2023). Many sacred stories told within the Mi’kmaq culture often highlight the
importance of animals, such as butterflies, in teachings involving guiding behaviour and moral
lessons that emphasize their spiritual connection to the land (Farrell-Morneau, 2014). While the
monarch butterfly is admired for its natural beauty and symbolism of hope, it also confronts
significant environmental threats, highlighting the urgency of conservation efforts and the need

to protect these vital creatures and their habitats. This butterfly shows the tension between



traditional Indigenous respect for nature and the challenges brought by today’s environmental

changes. (Larned, 2017).

Life History and Ecology of the Monarch Butterfly

Understanding monarch life history and ecology, particularly their reproductive cycle,
vulnerability in early life stages, and multi-generational migration, is foundational to evaluating

the strengths and gaps in policy responses across Canada, the U.S., and Mexico.

Life Cycle

Understanding the monarch butterfly’s reproductive biology and development across its
four life stages is essential for designing effective conservation strategies that support population
sustainability. Undergoing the process of “metamorphosis”, monarchs develop through four life
stages — egg, larva (caterpillar), pupa (chrysalis), and adult — each requiring specific
environmental conditions and timing for successful development (Oberhauser & Solensky,
2004). While mating, males will transfer a spermatophore that females can store and use to
fertilize hundreds of eggs. Females will typically lay one egg per milkweed plant, specifically on
the underside of the leaf, to reduce intraspecific competition and predation risk (Oberhauser,
1997; Oberhauser & Solensky, 2004). Like other species, monarch eggs and larvae face high
mortality due to predators, desiccation, and chemical exposure, making early-stage protection
critical for conservation planning (Pleasants & Oberhauser, 2013). Once the caterpillar is
enclosed in their chrysalis, Monarchs pupate for 8-15 days within a chrysalis. Successful
emergence (enclosion) depends on stable environmental conditions and is sensitive to physical
disruption and pollutants (Oberhauser & Solensky, 2004). The lifespan for adults from summer

generations typically lasts 2-6 weeks, and they reproduce soon after emergence. In contrast, the



final generation enters reproductive diapause and can live for several months to complete

migration (Oberhauser & Solensky, 2004).

Monarchs and Milkweed

To understand the monarch species and its conservation, it is essential to consider that
while the adults can feed on a wide variety of flowers to receive their source of nectar, the
caterpillars are specialized feeders of the milkweed plants, making it their only food source.
Milkweeds have derived their name from the white latex substance containing many cardiac
glycosides, a class of chemicals known as cardenolides (Agrawal et al., 2009). A few species
have evolved to withstand the defences of milkweed, such as the monarch’s larvae that sequester
the cardenolides from their milkweed diet (Malcolm & Brower, 1989). Their toxicity is
broadcast in their larval form through their white, black, and yellow stripes, while the bright
orange of their wings and their white and black accents indicate toxicity in adult form (Malcolm,
1994). The Monarch's ability to sequester high levels of cardenolides benefits them by deterring
avian predators. Birds learn to associate the Monarch's bright coloration and bitter taste with the
unpleasant reaction of involuntary vomiting, ultimately teaching them to avoid preying on these
butterflies (Reppert & de Roode, 2018). Aside from milkweeds, nectaring habitat for the adults
can occur throughout Monarchs' breeding ranges in numerous environments, ranging from native
grasslands to home gardens and even roadsides (Nova Scotia Department of Natural Resources
and Renewable Resources, 2021). In addition to milkweed, adult monarchs feed on various
plants, such as wildflowers, which vary depending on their location. Nectar sources are vital for
Monarch survival. They provide the sugar needed to convert into fat, providing monarchs with
energy for flying (Nova Scotia Department of Natural Resources and Renewable Resources,

2021). Milkweed is critical in monarch succession as it is a primary food source and essential



habitat. The dependency on the plant accentuates its significance in conservation efforts, as the

Monarchs rely on the milkweed specifically for their breeding habitat.

Migration and Distribution

Monarchs are the only butterfly species to complete a multi-generational, two-way
migration, making coordinated international conservation efforts essential to their survival.
Although they inhabit temperate regions throughout the summer, no developmental stage of the
monarch can endure the winter season, unlike other temperate insects (James, 2024). Once the
fall season arrives, both Eastern and Western Monarch populations begin migrating towards their
southern overwintering sites until the following spring, when they will repeat the cycle (Figure
1) (Inamine et al., 2016). Although some moths and butterflies are known for their long travel
distances, they typically follow one direction. The monarch is the only butterfly to make such an
extensive, two-way migration (Reppert et al., 2010), with individuals of the Eastern population
venturing as far as 3600 kilometres to reach their overwintering location (Brower, 1996). To
reduce their energy along their journey, the monarch resorts to soaring, gliding and riding the
columns of rising warm air currents to attain altitudes where robust prevailing winds facilitate
their flight (Gibo & Pallet, 1979; Gilbo, 1981).

The monarch's migration is perceived as one of a kind thanks to its long-distance travel
and multigenerational nature (Reppert & Roode, 2018). Some butterflies like the painted lady
(Vanessa cardui) also migrate long distances. However, the monarch’s migration is unique for its
length, directionality, and use of environmental cues for navigation (Talavera et al., 2018).
Moreover, unlike birds that complete one or more round trips of migration during their lifetime,
the monarch takes up to five generations, from egg to adult, to complete their whole journey

(Flockhart et al., 2013). Monarch butterflies born in the spring and summer live only a few



weeks. However, the fall generation, responsible for the southward migration, enters
reproductive diapause in response to shorter days, cooler temperatures, and the seasonal loss of
host plants (Reppert & Roode, 2018). The reproductive diapause prevents the monarch from
aging (Herman & Tatar, 2001). It is characterized by an increased lipid reserve and accessory
gland development, resulting in reduced juvenile hormones, further enabling them to survive for
an extended time (Reppert & de Roode, 2018).

In North America, the Monarch is divided into two subpopulations (Western and Eastern)
based on where they are migrating (Blower et al., 2011). The Western monarch population
breeds in southern British Columbia and migrates south to coastal California to spend their
winters (Pelton et al., 2019). The Eastern monarch populations breed throughout Alberta and into
Nova Scotia and migrate south to the mountains of central Mexico, where they will remain for
the winter (Flockhart et al., 2015). Their journey stems from various breeding grounds, typically
from late summer to early fall, triggered by a temperature drop and the host plants dying off. The
Monarch Butterfly can be classified as a compass navigator, as it relies on environmental cues to
orient itself during migration. Unlike true navigators who know direction and location, the
monarch utilizes two central compass systems for navigation. The time-compensated sun
compass is recognized as the primary navigation mechanism used by migratory butterflies,
allowing them to maintain a fixed direction by compensating the sun's movement across the sky
with the Earth's rotation (Reppert & de Roode, 2018). The secondary system used is the
geomagnetic compass, helping them navigate using Earth's magnetic field, which is especially
useful in various environmental conditions like overcast skies when the sun is not visible

(Reppert & de Roode, 2018).



It is important to note that monitoring monarch migrations throughout Canada, the US,

and Mexico helps encourage international collaborations as it provides shared insights and data

collection across countries (Lee et al., 2022) that can reveal changes in population dynamics and

inform adaptive management practices that will aid in mitigating threats (Ethier, 2020).
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Figure 1. This detailed map provides a colour-coded visual of migration routes, breeding and

overwintering sites for both the Western and Eastern Monarch populations, provided by

MonarchWatch.org.

Overwintering Sites

An overwintering site for the Monarch Butterflies is where the butterflies migrate to

spend the winter months while in diapause, a state of dormancy. These sites typically provide the

preferred environmental conditions that allow the Monarchs to conserve their energy and survive

until spring. Once the monarch arrives at their overwintering site, they spend most of their time

resting on the branches of trees. Monarchs consume enough nectar along their migration to

minimize the need for nectaring activity during overwintering (Brower et al., 2006). The eastern



population of migrational Monarchs land in central Mexico, overwintering in the high elevations
of the oyamel fir forests in the Transvolcanic mountain range (Brower et al, 2009). This area has
an estimated density of 10 to 50 million monarchs per hectare overwintering (Thogmartin et al.,
2017). The western population of monarchs can be found wintering along coastal groves on the
California coast, among many pine, cypress, and eucalyptus trees, where the climate is very
mild. The temperatures at both locations remain relatively cold at night (close to 0 °C), but
daytime conditions are typically mild enough for Monarch Butterflies to survive while in their

state of diapause (Monarch Joint Venture, 2022; Saniee & Villablanca, 2022).

Major Threats to Monarch Butterflies

Deforestation, Habitat Loss and Fragmentation

Monarch butterfly populations continuously encounter numerous threats from natural and
human-induced activities. Deforestation in the monarch butterflies” overwintering habitats has
detrimental effects, disrupting the fragile ecosystems that many monarchs rely on during their
migration and wintering periods (Malcolm, 2018). The deterioration of these overwintering
locations can have severe consequences for these particular populations and future generations.
Particularly in Mexico, the eastern monarch population suffers the most damage in their
overwintering habitats situated along the Transvolcanic range of Central Mexico within the
Oyamel Fir Forests, where millions of monarchs opt to take their rest for the winter. As outlined
in Nova Scotia’s Monarch recovery plan (NS Dept. of Natural Resources and Renewables,
2021), the loss and degradation of forest at the overwintering sites in Mexico are now regarded
as a more significant threat of the past than in the present; nonetheless these threats remain
prevalent due to human activities and climate change (Cruzado-Vargas et al., 2021; Lopez-

Garcia et al., 2022).
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Significant loss has been detected within the Monarch Butterfly Biosphere Reserve
within the Oyamel Fir forest, which serves as a blanket and umbrella to the monarchs during the
winter, protecting them from the cold and precipitation (Momeni, 2024). A study published in
2013 determined that one hundred fifteen hectares of the Oyamel Fir forest had been poorly
affected by extreme weather events, including flooding, strong winds, fire and droughts, whilst
twenty-one more hectares felt the negative impact created by parasitic plants (Vidal et al., 2013).
While weather events play a part in overwintering destruction, illegal and legal logging have
been considered significant factors in the increasing loss of the Oyamel fir forest over recent
decades. A good example is the data from 1986 to 2012, where a total of 4300 hectares, nearly
8%, of the butterfly biosphere reserve was lost or disturbed primarily due to logging (Ramirez et
al., 2015).

Despite implementing government policies to foster sustainability in forest management
and enforcing a logging ban in Mexico's overwintering areas, these regulations have not
succeeded completely (Overwintering Habitat, 2022). It is vital to recognize that recreational
endeavours, such as sustainable tourism, are categorized as having a minimal impact by the
Committee on the Status of Endangered Wildlife in Canada (COSEWIC, 2016). However,
Mexico’s overwintering sites receive an estimated 100,000 to 150,000 people annually
(COSEWIC, 2016). Those overwintering sites in California do not receive equivalent attention
concerning annual monitoring; however, the long-term trajectory of the western monarchs’
overwintering population does show it is on a decline (Overwintering Habitat, 2022). As of
2022, the reasons behind this downward trend in the western population remain unclear, but
habitat loss due to residential development and expansion is a significant concern (Overwintering

Habitat, 2022).
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Pesticide and Herbicide Use

The widespread use of pesticides and herbicides in conventional farming practices has
emerged as a major barrier to monarch and milkweed population recovery (Pleasants and
Oberhauser, 2013). Agricultural effluents have contributed to the decline of milkweed
populations, largely due to chemical sprays applied by farmers to herbicide-resistant GMO crops
(Dale et al., 2002). The widespread use of a specific pesticide chemical, glyphosate, has been
identified as a significant factor in the 58% decline of Milkweed and the 81% drop in Monarch
Butterfly populations across the Midwest between 1999 and 2010 (Pleasants and Oberhauser,
2012). Along with milkweed, the increased herbicide use may also create a decline in nectar
supplies along the migratory route that is determined essential for their survival as monarchs'
feeding rates increase while migrating south as they require more energy to fly (COSEWIC,
2016; Pleasants and Oberhauser, 2013).

Studies have shown that monarch larvae are exposed to various pesticides on milkweed
leaves near agricultural fields, including herbicides. However, the direct lethal or sublethal
impact of these exposures, including glyphosate, on larval development remains underexplored
(Olaya-Arenas & Kaplan, 2019). This issue typically happens during agricultural crop
management practices due to soil tilling, causing the dust to blow far distances, remain in the air
or settle on nearby plants such as milkweed and primary nectaring plants (Grant et. al. 2022).
The decline in milkweed due to glyphosate use has broader ecological implications, affecting
other species relying on similar habitat to the monarch and restoration focusing on re-
establishing milkweed at landscape scales is recognized as crucial for the recovery of monarch

populations and their surrounding ecosystems (Stenoien et al, 2018).
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Impacts of Climate Change

Although commonly repeated when voicing concern, climate change and severe weather
have only been listed as having a low impact in the 2016 COSEWIC report on the threat to the
Monarch butterfly species. Because butterflies come from a tropical origin, they can withstand
temperature increases, with previous data predicting high potential for their expansion in their
current geological range (Kharouba et al., 2009). The exact impacts of climate change on
Monarch breeding dynamics are notably complex and require additional studies (Zipkin et al.
2012) and time to truly determine the exact impacts of change, as these things can be
unpredictable.

There are several mechanisms created by climate change that could affect the Monarch
populations, including heat stress and loss of milkweed along the breeding range, altered timing
of migration patterns, loss of overwintering habitat due to habitat shifting and severe weather
such as early or late frost at overwintering sites (COSEWIC, 2016; Zylstra et al., 2021).
Regarding habitat shifting and alteration caused by climate change, this asynchrony between
monarch migration and milkweed development can be seen as having a potential yet low-impact
threat. This stems from the fact that butterflies exhibit a stronger response to climate change,
which could result in the Monarch population's migration shift northward before milkweed
becomes available (Parmesan, 2007).

Alternative overwintering habitats could be expected due to increasing temperatures,
resulting in unsuitable areas and declining monarch and tree populations. For instance, when a
caterpillar is exposed to extreme temperatures, their development time can be delayed, and
mortality rates become higher due to their inability to withstand the pressures of the sun.

Extreme heat influenced by climate change further leads to the consequences of drought, making
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forests such as the Oyamel Fir more vulnerable to diseases and insect pests (Ramirez et al.,
2015). Although the exact effects of the populated overwintering location of Mexico, the Oyamel
Fir Forest, is still unknown, it has been predicted to become less suitable for Monarch population
over the next 50 years due to an increase in cool temperatures and precipitation as well, resulting
in possible increased mortality (Oberhauser and Townsend, 2003).

As evidence continues to grow surrounding the impacts of climate change, it has been
found that shifts in phenology and mistimed migration have the potential to become frequent
issues (Robinson et al., 2009) as butterflies have been found to have a strong response to climate
shifts which may lead to an increase asynchrony such as mismatched timing for plant-insect
interactions for the monarch and milkweed (Parmesan, 2007). As previously stated, climate
change and its effects on Monarch populations remain complex and require further study to

determine reasonable predictions (Zipkin et al., 2012).

Research Focus and Analytical Approach

Various conservation efforts have emerged across jurisdictions in response to these
multiple and compounding threats, including habitat loss, pesticide use, and climate change.
However, the level of protection and political will to act remains uneven. The monarch butterfly
has experienced significant population declines in recent decades, prompting growing concern
from conservation scientists, governments, and the public. Although it has gained legal
protection in some jurisdictions, such as Canada, where it was listed as Endangered under the
Species at Risk Act in 2023, its conservation status and the strength of its protections vary
widely across borders. The species is also listed as Endangered on the IUCN Red List, reflecting
global concern for its migratory population. However, in the United States, the monarch remains

a candidate for listing under the Endangered Species Act, with final designation still pending.
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While not listing the monarch as endangered, Mexico plays a critical conservation role by

managing and protecting overwintering habitat.

Study Objectives

This thesis aimed to compare conservation policies and designation processes in Canada,
the U.S., and Mexico, including variations across provinces and states, to better understand how
well aligned or fragmented current efforts are to protect this migratory species. It also examines
the role of International and Non-Governmental Organizations in Monarch conservation.
Building on the observed inconsistencies in monarch conservation efforts and protections across
national and subnational jurisdictions, this thesis compares conservation policies and designation
processes in Canada, the United States, and Mexico, with additional attention to international and
NGO-led efforts. To explore how policy language and legal protections vary across these
contexts, a thematic analysis of 22 monarch conservation documents was conducted using
MAXQDA and Microsoft Excel. The following section outlines the document selection process,

keyword coding strategy, and approach to visualizing and interpreting conservation themes.

Methods

Research Objectives

This thesis research evaluated and compared monarch butterfly (Danaus plexippus)
conservation approaches across Canada, the United States, and Mexico, with the following
Specific objectives:

1. Compare the policy processes used to assess and list monarchs as a species at risk

e Examine the designation procedures under Canada's Species at Risk Act (SARA),

the U.S. Endangered Species Act (ESA), and Mexico’s NOM-059 process.



e Highlight where monarchs currently stand within each country's policy pipeline,

including delays, listing outcomes, and recovery plan status.
2. Analyze provincial and state-level variation in monarch protection

e Assess which provinces and states formally list monarchs under species-at-risk
frameworks or identify them in State Wildlife Action Plans (SWAPS).

e Explore inconsistencies in designation and habitat protection measures within
countries and their potential drivers (e.g., breeding range, political factors,
agricultural pressures).

3. Identify and interpret thematic trends in monarch conservation documents using
qualitative content analysis

e Conduct a word frequency analysis in MAXQDA to quantify emphasis on key
themes (e.g., recovery planning, voluntary vs. regulatory language, chemical
threats).

e Compare documents from five groups (Canada, U.S., Mexico, NGOS, and
International bodies) and interpret differences based on ecological roles (e.g.,
breeding vs. overwintering grounds) and political contexts.

4. ldentify policy gaps and barriers to coordinated, trilateral monarch conservation

e Synthesize findings highlighting misalignments across jurisdictions in monarch
conservation priorities and language.

e Discuss the role of NGOs, Indigenous organizations, and local conservation
initiatives in filling policy gaps and pushing for stronger protections.

5. Propose opportunities for improved coordination and future research

15
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e Suggest concrete ways to better align policies across the monarch’s migratory
range.

e Recommend areas for further study, including long-term tracking of ESA listing
outcomes, evaluation of recovery plan implementation, and climate impacts on

migration.

Thematic Analysis

This study used a qualitative analysis approach to compare monarch butterfly
conservation policy documents across Canada, the United States, Mexico, international bodies
and non-governmental organizations (NGOs). All chosen documents were reviewed and
analyzed using thematic analysis and word frequency analysis to understand global monarch
conservation efforts better. The purpose of comparing these different jurisdictions was to identify
alignment, gaps, and opportunities for stronger trilateral cooperation in protecting this migratory
species. Additionally, a review of the monarch butterfly’s official conservation status was done
at provincial, state and federal levels in an organized effort to understand better the species'

status of concern and their needs.

Policy Document Selection Criteria

A total of 22 documents were selected for analysis on relevance, scope, and
representation of conservation efforts from different jurisdictional levels (Table 1).

Summary of Monarch Conservation Document Statistics
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Table 1. Document summary for all 22 Monarch Butterfly (Danaus plexippus) conservation-
related documents as thematically analyzed using qualitative analysis software MAXQDA
Analytics Pro 24.6.0. Documents were organized per jurisdiction, each of which falls under

(Canada, U.S., Mexico (MEX), International and NGO).

Pages Words

Group Min Max  Total Pages Average Pages Min Max Total Words Average Words
CANADA 24 72 226 45 6752 24721 72180 14436
INTERNATIONAL | 28 164 331 b6 10366 71005 129565 25913
MEX 64 465 529 265 13139 134474 147613 73807
NGO 4 120 192 38 1680 29555 56506 11301
us 24 311 548 110 8521 106964 221346 44269
Grand Total 4 465 1826 83 1680 134474 627210 28510

The collective summary of all 22 documents is shown in Table 1. For my thematic
analysis, | analyzed a total of 1,826 pages of conservation documents, consisting of an overall
total of 627,210 words. Selection criteria for these documents include their relevance to monarch
butterfly conservation, representation of federal, sub-national, international, or NGO-level
policy, publication in the last 10-15 years and accessibility in the English language or officially
translated (Table 2). | selected a variety of documentation types, ranging from Canadian and U.S
federal, state and provincial reports and assessments, Mexico’s monarch reserve conservation
plan, as well as international and non-government organizations' documentation reports. To aid
in my search for important documentation, | viewed government websites, species at risk lists,
NGO websites and academic databases, including “Google Docs” for sourcing my chosen

documents.
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Table 2. Selection criteria used for documents included in my Monarch Butterfly conservation

thematic analysis.

Criterion Description Example of Selected Documents and Criteria
Source Authority Must be published by a U.S. - U.S. Fish & Wildlife Service (FWS) ESA Reports
government agency, Canada - COSEWIC Monarch Assessment (SARA), Provincial
recognized international Assessments
body, or leading NGO Mexico/International - CONANP Monarch Biosphere Reserve Plan,
CEC Trilateral
NGO- Conservation Reports from NGOs
Policy Focus Documents must be specific Exclude: Generic pollinator action plans (unless monarchs are a major

Geographic Relevance

Conservation Strategy
Inclusion

Legal or Management
Framework

Time Relevance

Data-Driven Approach

Comparability Across
Jurisdictions

to monarch conservation (not focus)
general biodiversity or Include: Species-specific recovery strategies
pollinator policies)

Must represent U.S., Canada, Must contain conservation actions relevant to monarch migration across
Mexico, International, or these regions

NGO perspectives on

monarch conservation

Must describe specific Documents should detail habitat policies, funding mechanisms, or
actions for monarch enforcement measures

conservation such as habitat

restoration, climate change

adaptation, or pesticide

regulation

Must outline legal Legislation, regulatory frameworks, or official management strategies
protections, regulations, or  Exclude: News articles or general advocacy documents unless backed
voluntary conservation by policy

measures

Documents must be recent  Preferably published after 2014 (post-ESA petition for monarch listing)

(published in the last 10

years)

Must be based on scientific  Government assessments, scientific monitoring reports, or policy

assessments, monitoring data, reviews

or policy evaluations Exclude: Opinion pieces or advocacy blogs with no data references

Documents should include  Documents should mention at least one of the following themes: - Legal

themes that allow direct Protections (e.g., ESA listing vs. SARA listing) - Habitat Conservation

comparison across regions  (e.g., Biosphere Reserves vs. U.S. state-level plans) - Threat Mitigation
(e.g., Pesticide bans, land-use policies) - Cross-Border Conservation
Efforts

Theme Keyworks

to Search in Policy Documents

A set of themes and associated keywords was developed based on monarch conservation

literature and an i

nitial review of policy documents (Table 3). The qualitative analysis software
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MAXQDA Analytics Pro 24.6.0 was used for the thematic analysis of conservation documents
across jurisdictions. Table 3 organizes possible keywords and phrases used for searching and
coding policy documents related to monarch butterfly conservation. All terms were chosen based
on relevance to policy framing, conservation actions and known threats. It is important to note
that not all themes were mutually exclusive.

The thematic analysis was carried out using word frequency analysis in MAXQDA. All
documents were sorted into five groups based on their origin: Canada, United States, Mexico,
International, and Non-Governmental Organizations (NGOs). These were uploaded into
MAXQDA and placed into the corresponding document group folders. Using MAXQDA’s word
search and frequency tools, keyword searches were run within each folder to identify how often
specific theme-related terms appeared in each group. For every instance where a keyword
occurred, MAXQDA provided both a frequency count and a contextual excerpt in the form of a
sentence showing how the term was used. These excerpts were saved for follow-up contextual
analysis, which helped verify that the word was being used in a way that aligned with the
intended theme.

The total number of keyword hits for each theme was further analyzed by document
group using Microsoft Excel Pivot Tables and then visualized as heat maps. This provided a
quantitative summary of how frequently each theme appeared across jurisdictions. The heat
maps also supported qualitative interpretation by highlighting differences in how conservation

themes were emphasized or downplayed in policy and advocacy documents.
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Table 3. The key themes used for thematic analysis of monarch conservation 22 documents,

along with common terms found or assumed to be found throughout the jurisdiction. Each term

was used in the coding process done by MAXQDA.

Theme

Key Words Associated with Theme

Theme Objective

1.

Critical Habitat
Protection &
Enforcement

Regulatory vs.

Recovery Planning
& Monitoring

Pesticide & Threat
Regulation

Cross-Border
Collaboration &
International
Policy Alignment

NGO Advocacy &
Policy Gaps

Nectar plants

Purchase of live

monarch

ER I3

“reserve”, “habitat protection”, “critical habitat” “designated
habitat” “essential habitat” “protected lands” “recovery habitat”
“habitat destruction” “conservation areas” “land-use restrictions”
“habitat preservation” “protected area”

99 ¢ 99 ¢C:

“voluntary conservation,” “mandatory protection,” “incentive

Voluntary program,” “regulatory framework,” “legal compliance,” “landowner
Conservation incentives,” “voluntary agreements,” “stewardship program,” “non-
binding”

99 < 9 <

“recovery plan,” “conservation strategy,” “monitoring program,”
“citizen science,” “scientific assessment,” “recovery strategy,”
“population tracking,” “restoration plan,” “data collection,”

“ecosystem monitoring”

2 ¢ 2 ¢

“pesticide regulation,
“pollinator decline,”
“land-use change,” “
“pollution control”

glyphosate,” “chemical exposure,”
agricultural chemicals,” “herbicide impact,”

99 ¢C:

threat mitigation,” “industrial agriculture,”

9 ¢

“trilateral agreement,” “cross-border conservation,” “binational
cooperation,” “joint conservation effort,” “multilateral agreement,”
“international wildlife protection,” “conservation partnership,”
“continental conservation,” “North American strategy”

2 ¢ 2 ¢

“advocacy,” “grassroots conservation,” “policy recommendations,”
“government inaction,” “legal petition,” “public engagement,”
“community-based conservation,” “biodiversity action,” “lawsuit”

Justification for ~ “migratory population,” “non-migratory population,” “stable
Listing / Non- population,” “population trends,” “resident population,”

Listing (SARA vs. “geographic range,” “species viability,” “listing criteria,” “threat
ESA) level,” “warranted but precluded,” “listing priority”

Milkweed native milkweed, non-native milkweed, milkweed planting,

milkweed protection
nectaring plants, native nectaring plants, protecting nectaring plants

mail ordered monarchs, ordered monarchs, order monarchs,
monarchs raised in captivity, purchase monarchs, captive-raised
monarchs, captive-reared monarch, captive-born monarch, captive
reared monarchs, captive born monarch, captive raised monarch

Assess how habitat conservation
policies differ between SARA,
ESA, and NGO reports.

Identify whether protections for
monarchs are legally enforced or
optional through incentives.

Compare government-mandated
recovery strategies with NGO-led
monitoring efforts.

Assess whether policies regulate
pesticides and herbicide use, which
are key threats to monarchs.

Identify international cooperation
efforts (or lack thereof) in monarch
conservation.

Examine how NGOs frame
monarch conservation differently
from governments, particularly in
pushing for stronger regulations.
Identify reasons why SARA has
listed monarchs as endangered
while ESA has kept them as a
candidate species.

Reproductive habitat

Adult habitat

Emerging threats
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Standardization of Frequency Data

Before constructing heat maps, the data was standardized. This was done to ensure
comparability of word frequency across policy documents of varying lengths, all word counts
were standardized by calculating occurrences per 1,000 words. This normalization method
accounts for differences in document length and provides a consistent metric for comparing word
usage across groups (Namey et al., 2008).

The standardization was performed using the following formula:

Word Count of Term in Document

Normalized Frequency = ( ) x 1000

Total Words in Document

Heat Map Analysis

Heat maps were created to visualize and compare how frequently different conservation
themes appeared in each jurisdiction’s documents. Using Excel, I entered my data into table
forms with rows representing themes, columns representing document groups, and values
representing the terms' occurrence per 1,000 words. Conditional formatting was applied where
red represented low frequency and green high frequency data. Each heat map produced followed
a theme corresponding to standardized word frequencies within each documentation group,
helping to identify patterns in emphasis across countries and sectors. These heat maps aimed to
interpret relative frequencies among groups and their context analysis, such as how the words
were used, and included an interpretation of why patterns were observed in relation to political

(e.g. agriculture lobby) and ecological factors (e.g. breeding versus overwintering habitat).
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Analysis of Federal, Provincial, and State-Level Policy Frameworks

The analysis process consisted of me reviewing key government Species at Risk Policy
documents and official federal, provincial and state websites to examine species designation
processes under the Species at Risk framework in Canada, the United States and Mexico. | was
able to assess the timeline and progression of the monarch butterflies' designation at the federal
level for each country, resulting in a clearer understanding of where each country stands with
monarch conservation. | also analyzed relevant provincial and state-level policies and listings
both in Canada and the U.S., paying particular attention to differences in legal protections and

conservation approaches across the jurisdictions.

Results and Discussion

Overview of Policy Designation Processes in Canada, the U.S., and Mexico

Species designation processes are the legal and policy mechanisms through which species
receive formal protection, varying across jurisdictions. Species designation is critical because it
determines the level of legal protection and conservation efforts a species will receive. Once a
species is listed officially, governments must act. Efforts include legally protecting crucial
habitat (breeding and migratory), forming and funding recovery plans, and regulating activities
that could cause potential harm (e.g. purchase and release of species, habitat degradation,
handling of species). Species designation also leads to aiding in gaining public awareness,
influences decisions on land use, and properly guides priorities amongst researchers. Without
designation processes, species could continue to be unnoticed, leading them to decline without

coordinated efforts to help them recover.
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As 0f 2002, Canada's Species at Risk Act (SARA) became a part of Canada’s strategy to
protect hundreds of wild plant and animal species from becoming extinct, while aiding in paving
their road to recovery (Species at Risk Act, S.C. 2002). The purpose of this act is to meet the
country's key commitments under the International Convention on Biological Diversity (Species
at Risk Act, S.C. 2002). The United States “Endangered Species Act” (ESA) was amended in
1973 (Endangered Species Act of 1973) as one of the most far-reaching wildlife conservation
laws enacted by any nation as an effort to prevent extinction facing fish, plant and wildlife
species (USFWS ESA, 2016). The purpose of ESA is to conserve endangered and threatened
species along with the ecosystems they depend on as key components in America’s heritage
(USFWS ESA, 2016). There are approximately 1,930 species are listed as endangered or
threatened under the Endangered Species Act (U.S. Bureau of Ocean Energy Management,
2023). Meanwhile, Mexico has taken official action to protect overwintering sites and the
migration phenomenon by establishing the Monarch Butterfly Biosphere Reserve in 2000
(Rendon-Salinas et al, 2023). Focusing on habitat conservation over species-specific
conservation. The biosphere is an example of continuous work for Monarch overwintering sites,
highlighting the importance of protecting and monitoring the overwintering colonies representing

the largest concentration of the global monarch population (Rendon-Salinas et al, 2023).

Canada’s Species at Risk Designation Process — Monarch

Canada’s Species at Risk Act (SARA) listing process includes a scientific review by the
Committee on the Status of Wildlife in Canada (COSEWIC), followed by ministerial decision-
making and mandatory public consultation (Government of Canada, 2023; Government of
Canada, 2025). There are numerous steps for the SARA listing process in Canada, as seen in

Figure 2. The first step begins with a thorough assessment by COSWEIC, an independent panel
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of scientific experts. The committee assesses the status of the species using available knowledge
(scientific, aboriginal traditional and community-based), and prepares an official report
documenting the findings. The report recommends listing the species in one of the following
categories: extirpated, endangered, threatened, or of special concern. The COSEWIC report is
then submitted to the federal government and reviewed by the Minister of Environment and
Climate Change, where the council will decide on the species' legal listing (Gov. of Canada,
2025). A public consultation happens, and the final listing leads to identifying the species'
critical habitats while a design for a recovery strategy begins. COSEWIC follows clear criteria
aligning with ITUCN standards and publishes all its assessments and supporting reports online for
the public to view, allowing it to build accountability and trust as an organization (COSEWIC,
2023).

As of December 2023, the government of Canada has listed the Monarch as an
endangered species under the federal Species at Risk Act (SARA). This status provides legal
protection to the Monarch on Canadian federal lands, prohibiting harm, harassment, and capture
of the species. As of April 2025, Canada is in the phase of creating a recovery plan that will
provide the species with federal habitat protection, monitoring coordination and conservation
initiatives and programs. In Canada, the responsibility for creating a recovery plan for Monarch
(and other species listed under SARA) falls to the Minister of Environment and Climate Change.
It is carried out by Environment and Climate Change Canada (ECCC), specifically through the

Canadian Wildlife Service (CWS).
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Figure 2. Canada's Species at Risk Act (SARA) Designation process (left to right).

As of April 2025, the Monarch Butterfly is in the “recovery strategy” phase.

United States’ Species at Risk Designation Process - Monarch

Steps to listing a species involve following a strict legal process known as a rulemaking
(or regulatory) procedure, which federal agencies follow to propose and adopt regulations
(USFWA ESA Overview, 2016). The first step for assessing the species status is identifying a
species that the U.S. Fish and Wildlife Service deems to meet the definition of a threatened or an
endangered species, referring to these species as “candidates” for listing regulations (USFWA
ESA Overview, 2016). Under the USFAW ESA process, after the petition is submitted, there is a
90-day finding period where they must find substantial information indicating the petitioned act
can be warranted (Figure 3). If the findings are positive, a 12-month-long status review is
conducted following a public input period, leading to a final decision on the listing, where it will
either be denied or a legal protection and recovery plan will begin (USFWS, 2025). In the US,
the final decision to list an insect species like the Monarch under the ESA is made by the
Secretary of the Interior, who oversees the U.S. Fish and Wildlife Service.

Although science supports the United States Endangered Species Act process, political

delays have led to a stalled monarch listing decision despite their eligibility. The Monarch is
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recognized for being “warranted but precluded” and has been listed as an ESA Candidate for
“threatened” since 2014 due to their prompt proposal being precluded by higher priority listings
(USFWA ESA Overview, 2016). Although the science supports listing the monarch butterfly
under the United States Endangered Species Act, the decision has been delayed for over a decade
due to political and administrative barriers. The monarch was first recognized as “warranted but
precluded” in 2014, meaning it met the criteria for listing as a threatened species, but other
higher-priority listings took precedence (USFWS ESA Overview, 2016). A formal proposal to
list the species was finally released in December 2024, but the 90-day public comment period
that followed was extended after pushback from agricultural industry groups. These groups
raised concerns about how the listing could affect pesticide use and land management. As a
result, the comment period was reopened in March 2025 and extended until May 19th (USFW,
2025). These ongoing delays reflect how political and economic interests continue influencing

the listing process, even when there is clear scientific evidence of the species’ decline.

Petition or Agency 12-Month Status Final Decision
Review Review on Listing

Submission of petition or Detailed scientific review and Decision to list or withdraw
internal review by FWS/NOAA classification outcome proposal

90-Day Finding Proposed Rule & Legal Protections &

Determination of substantial Public Comment Recovery Planning

evidence for protection Publication of proposed rule Implementation of legal

and public input period protections and recovery plan
development

Figure 3. The United States Endangered Species Act (ESA) designation process (left to right).

As of April 2025, the Monarch Butterfly is in the public commentary phase.
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Mexico Species At Risk Designation Process — Monarch

This process is governed by the General Wildlife Law (Ley General de Vida Silvestre,
LGVS) and implemented through the Norma Oficial Mexicana NOM-059-SEMARNAT-2010.
The species are evaluated and assigned to one of the four risk categories: Extinct, Endangered,
Threatened, and or Subject to Special Protection. Their designation process uses a scientific tool
called MER (Método de Evaluacion de Riesgo), a risk assessment framework developed by
Mexican scientists to evaluate extinction risk (Figure 4). The evaluation considers biological
vulnerability, distribution, population trends, threats, and ecological importance. Possible
proposals for listing or changing a species status can come from: Scientists and researchers,
Government institutions and civil society or NGOs. Assessments and proposals are then
reviewed by a technical committee coordinated by SEMARNAT (Secretaria de Medio Ambiente
y Recursos Naturales), following which a revised list is published in the Diario Oficial de la
Federacion (Official Gazette of Mexico). By law, NOM-059 is supposed to be reviewed and
updated every three years, although updates have often been delayed.

The monarch is listed in Mexico’s NOM-059-SEMARNAT-2010 as “Subject to Special
Protection” (Sujeta a Proteccion Especial). This category recognizes the species’ ecological
importance and vulnerability, but it does not provide the legal protection (as “Threatened” or
“Endangered” designations would). Despite not being given legal protection as part of Mexico’s
official list of at-risk species, Mexico has implemented significant conservation measures
focused on habitat, particularly the Monarch Butterfly Biosphere Reserve in the states of
Michoacan and México (UNESCO World Heritage Centre, n.d). This reserve was created in
1986 to safeguard the overwintering sites of the eastern population of monarch butterflies and

was expanded in 2000 to encompass approximately 56,000 hectares. In 2008, it was designated
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as a UNESCO World Heritage Site, recognizing its critical role in conserving this migratory

species.

8Q Evaluation Review and
using MER Finalization
Proposal Public
Submission Consultation

Figure 4. Mexico’s Species Designation process (left to right). This process has not been started

for the Monarch Butterfly in Mexico.
Provincial and State-Level Designations

Canada: Provincial Protections

Despite the federal listing of the Monarch under Canada’s Species at Risk Act, the
protection of monarchs at the provincial level remains inconsistent. The provincial conservation
status for Monarch is summarized in Table 4. In 2017, Nova Scotia became the first province to
recognize Monarchs with the official Species at Risk status of “endangered, " providing it with
legal protection (NS SAR List). Nova Scotia’s designation was heavily influenced by the
concern of threats facing Mexico's overwintering sites, where the province's monarch
populations migrate back and forth to (NS Department of Natural Resources and Renewables,
2021). Monarchs are listed as Special Concern under New Brunswick Species at Risk Act (2013)
as well as under Ontario’s Endangered Species Act (2007), where they are also protected by the
province's Fish and Wildlife Conservation Act (COSEWIC, 2023). Although Prince Edward
Island, Quebec, Manitoba, Saskatchewan, and Alberta consist of monarch breeding sites, the

species has no official conservation status, and no protection efforts are in place for the Monarch
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within these provinces. Newfoundland, British Columbia, Yukon, and Nunavut have rare to no
occurrences of Monarch, so the lack of species at risk status within these provinces seems
reasonable. With only four out of the twelve provinces designating the species a conservation
status, results show an apparent lack of legal obligation and protection towards the species in
Canada at the provincial level.

Table 4. Monarch conservation status by Canadian province (2025).

Province Monarch Presence Conservation Status
Nova Scotia Breeding Endangered

New Brunswick, Ontario Breeding Special Concern

PE, QB, MB, SK, AB Breeding No Provincial Designation
NL, BC, YT, NT Rare No Provincial Designation

Recovery Actions in Nova Scotia

Nova Scotia is at the most northeastern edge of the species’ range, and the number of
Monarchs that migrate into the province heavily varies year-to-year, depending on the conditions
elsewhere in Canada, the United States, and Mexico (NS Department of Natural Resources and
Renewables, 2021). Since its designation in 2017, Nova Scotia’s Endangered listing has
triggered the development of a recovery plan outlining specific conservation actions. The plan
serves several critical purposes to ensure the species' survival and conservation. A primary goal
for the province is to maintain the current milkweed population and its distribution in Nova
Scotia and ensure its availability allows adult monarchs to breed successfully, which is essential
for monarch succession (NS Department of Natural Resources and Renewables, 2021). The plan
suggests taking conservation measures such as managing and protecting habitats containing
swamp milkweed (wetlands), increasing knowledge about milkweed distribution and abundance,
and supporting non-governmental organizations' programs (NGOS) that focus on Monarch

conservation (NS Department of Natural Resources and Renewables, 2021). The plan
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acknowledges the impact of limited conservation measures in the province, as it contains less
than 1% of the population, seeing that the outcome of the province's population is heavily

influenced by the overall health of the North American populations and their habitats.

U.S. State-Level Variation

Like the Canadian provinces, Monarch protection in the United States varies by state,
often relying on voluntary inclusion in State Wildlife Action Plans (SWAPS). Table 5
summarizes the conservation status of Monarch by state. Monarch butterflies were mentioned in
43 state wildlife action plans, and milkweed (essential breeding habitat for Monarchs) is
mentioned in 36, showing a high level of variation by state (Harris et al. 2023). All 43 states
mentioned above represent breeding or overwintering sites for the monarch. Yet, many other
states that also represent essential breeding or overwintering states do not offer any listings or
action for conservation protection. California is recognized for containing the overwintering
grounds for most western monarch populations, which is likely the reason for its designation as a
“species of greatest conservation need” within the state. Thirty-one states have been recognized
with high numbers of monarchs and milkweed present, including Michigan, Arkansas, and
Idaho, which show strong conservation programs for the species, also designating them as
“species of greatest concern” (Harris et al., 2023).

State Wildlife Action Plans (SWAP) at the state level in the U.S. serve as a blueprint for
proactively conserving fish and wildlife to prevent species from becoming endangered (USFW,
2023). Together with SWAPS, the states also identify thousands of “species with the greatest
conservation needs” (SGCN), including monarchs. The SWAP plans describe habitats important
to SGCN, identify key threats and needed conservation actions, and conduct research and

monitoring plans in collaboration with scientists, conservation organizations, private landowners,
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and the public (AFWA). Many states follow SWAPS, while some critical breeding states have
not bothered to list monarchs at all, including Indiana, Kentucky, New Mexico, Oklahoma,
Tennessee, and Texas, which is particularly concerning. Despite Florida being home to
overwintering and breeding zones, the state does not list the monarchs as SGCNs. Meanwhile,
California is the only western state that both supports overwintering and has the monarchs listed
as an SGCN, and we can infer this is due to agricultural lobbying, as the designation of the
species would put in place regulatory burdens on agricultural operations, including the use of
pesticides. This type of patchwork in protection across provinces and states limits the
effectiveness of coordinated monarch conservation.

Table 5. Status of the Monarch Butterfly throughout the United States as of April 2025.

State Monarch Presence Conservation Status
California Breeding & Overwintering Species of Greatest
Conservation Need
WA, OR, ID, CO, KS, NE, SD, | Breeding Species of Greatest
ND, MN, IA, MO, AR, LA, MS, Conservation Need

MI, OH, PA, VA, NC, GA, DC,
MD, DE, NJ, CT, RI, VT, NH,

ME

Florida Breeding & Overwintering Not Listed/No State Designation
AZ, IN, KY, MA, NM, OK, TN, | Breeding Not Listed/No State Designation
X, WV, HI

Thematic Trends in Monarch Conservation Documents

Overview of Thematic Analysis

The analysis of 22 documents reveals differing thematic emphasis across the involved
jurisdictions. Using MAXQDA software for qualitative thematic analysis, key terms were
identified per 1,000 words throughout documents to identify key themes, and I identified policy

gaps and enforcement issues.
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Regulatory vs Voluntary Theme

The U.S. policy documents emphasize voluntary conservation terms, while Canadian
documents emphasize public engagement. Referring to the first heat map, regulatory versus
voluntary conservation, the word frequency analysis of terms related to regulatory and voluntary
conservation approaches across multiple monarch conservation documents from the reach region
revealed notable differences. Documents from the United States were the only ones to include all
server thematic terms, indicating their more frequent usage of both regulatory and non-regulatory
mechanisms. U.S. documents showed the highest frequencies for "stewardship program" (0.036),
"incentive program" (0.023), and "voluntary conservation” (0.018), highlighting a strong reliance
on voluntary and incentive-based strategies. This pattern most likely reflects that monarchs are
not currently listed under the U.S. Endangered Species Act. As a result, conservation efforts are
largely non-binding and depend on collaboration amongst landowners, the states, and NGOS. In
Contrast, documents from Canada, Mexico, and NGOS included none of their terms, while
international documents showed only limited mentions of “voluntary conservation” (0.008),
“advocacy” (0.015), and “conservation partnerships” (0.015).

The only non-zero value in Canadian documents was "public engagement” (0.125). This
likely reflects Canada’s legal requirement for public consultation as part of its species-at-risk
assessment and management process under SARA. The term "regulatory framework" appeared at
a low frequency (0.005) and only in U.S. documents. Notably, the term "public consultation™
was not mentioned in the U.S. documents analyzed, but this may be due to timing. The U.S. Fish
and Wildlife Service reopened the comment period on the proposed ESA listing of monarchs
from March 19 to May 19, 2025, and future documents may begin to reflect this process by

incorporating references to public consultation once feedback is reviewed and final decisions are
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made (U.S. Fish and Wildlife Service, 2025). These findings suggest that the U.S. monarch
conservation documents currently emphasize voluntary strategies more. At the same time, the
other regions emphasize broader public engagement, collaboration, and regulatory requirements
or omit the language altogether. Unfortunately, these differences may present a barrier to
coordinated, cross-border monarch conservation unless policy approaches and language become
more aligned.

Table 6. Heat map of keyword frequency (per 1,000 words) for terms related to “Regulatory vs.
Voluntary Conservation” in 22 monarch butterfly conservation documents. Document groups
include the U.S., Canada, Mexico, international bodies, and NGOs. Colour intensity indicates

frequency: red = low, yellow = moderate, green = high.

THEME

Incentive Program
Regulatory Framework
Stewardship Program
Voluntary Conservation
Advocacy

Public Engagement
Conservation Partnerships

Recovering and Monitoring Theme

Recovery language appears most prominently in Canadian documents, while NGOs and
international groups highlight monitoring and citizen science. It is possible that the term
“Recovery Plan” is heavily utilized throughout Canadian documents (1.01) due to SARA and
Nova Scotia listing the species as endangered, resulting in frequent talk of recovery plans, which
are triggered by the endangered designation. Citizen science is recognized throughout all

jurisdictions, with the highest frequency in documents from Canada (0.194) and the U.S. (0.174),
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implying that the aid of citizen science is integrated in Monarch conservation within these
countries to a greater degree than it is in Mexico or at an International level. It is possible that |
did not see this term used as frequently in NGO documents because they may not refer to what
they do as “citizen science,” even though it is.

Table 7. Heat map of keyword frequency (per 1,000 words) for terms related to “Recovery
Planning & Monitoring” in 22 monarch butterfly conservation documents. Document groups
include the U.S., Canada, Mexico, international bodies, and NGOs. Colour intensity indicates

frequency: red = low, yellow = moderate, green = high.

THEME uU.S. CAN MX INTER NGO's
Citizen Science 0.176 0.194 0.027 0.394 0.124

Recovery Plan 0.027 \
Conservation Strategy 0.258 \
Recovery Strategy \ \
Data Collection

Restoration Plan
Monitoring Program

Threats and Chemical Use Theme

Threats and chemical use themes are summarized in the heat map shown in Table 8. The
word frequency analysis of terms related to pesticide use and threat regulation shows limited
variation across jurisdictions, with few terms mentioned frequently outside of the U.S., Canada,
and Mexico. Notably, the term “glyphosate” appears more often in Canadian (0.166) and
Mexican (0.088) documents than in those from the U.S. (0.054), despite the U.S. being the
world’s largest user of glyphosate, particularly in GMO agriculture (Benbrook, 2012). Other
terms, such as “pesticide regulation” (0.005) and “pollinator decline” (0.009), appear at low
frequencies in U.S. documents and are largely absent from those of other jurisdictions. This

pattern may reflect political or economic sensitivities around pesticide use, especially in
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countries with strong agricultural lobbies (Jansen, 2017). This pattern supports interpretations
that political and industry pressures may influence how threats like glyphosate are discussed.
Meanwhile, Canada’s higher mention rate could reflect more common discourse around
chemical threats and a stronger regulatory culture around pesticide transparency. Since 2021, the
Government of Canada has been committed to ensuring that Health Canada’s Pest Management
Regulatory Agency (PMRA) undergoes a transformation process, strengthening its oversight and
protection of human health and the environment while enhancing transparency with Canadians
(Health Canada, 2024).

Interestingly, the term “pesticide regulation” only appears at all (infrequently) in U.S.
documents (0.005). The near absence of the term pesticide regulation in language could be
interpreted as avoiding regulatory framing due to anticipated pushback from the agricultural
sector. However, the absence of it from other documents is surprising. “Agricultural chemicals”
only appears in international documents (0.002) and is absent from all other jurisdictions. This
suggests an overall hesitancy to name agricultural chemical threats in national-level policy
documents, potentially due to economic and political sensitivities. Although monarchs are often
framed within pollinator conservation in advocacy work, official documents make surprisingly
little reference to pollinator decline, with only infrequent mentions in the U.S. (0.009) and
internationally (0.015). This could indicate deliberate avoidance of broader ecosystem language
that could prompt tighter regulations. As for “Land-Use Change”, these references could be tied
to deforestation in Mexico (0.027) and the habitat fragmentation happening in the U.S. (0.014),
yet they are still relatively infrequent, indicating limited structural threats related to agriculture

and development.
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Table 8. Heat map of keyword frequency (per 1,000 words) for terms related to “Pesticide and
Threat Regulation” in 22 monarch butterfly conservation documents. Document groups include
the U.S., Canada, Mexico, international bodies, and NGOs. Colour intensity indicates frequency:

red = low, yellow = moderate, green = high.

THEME

Agriculture Chemicals 0.002
Pesticide Regulation 0.005

Glyphosate 0.054 0.004
Pollinator Decline 0.009 0.015
Land-Use Change 0.014
Pollution Control 0.009

Justification for Listing/Not Listing Theme

Canada shows the strongest emphasis on the term “migratory population” (0.360),
reflecting its role in highlighting the monarch’s transboundary life cycle as a basis for protection
under the Species at Risk Act (Table 9). International documents also emphasize “migratory
population” (0.309), suggesting coordinated conservation framing around migration as a shared
international responsibility. The U.S. uses “migratory population” less frequently (0.136) and is
the only jurisdiction that references “species viability” (0.005), aligning with its ESA focus on
assessing population sustainability. The term “warranted but precluded” appears only in
international and NGO documents, despite being a central legal phrase in the U.S. monarch
designation process, possibly reflecting avoidance of politically sensitive language in U.S.
agency publications. “Population trends” are discussed most in Canadian (0.097) documents,
maybe indicating greater concern for data-driven justifications for listing. Mexico shows little to
no emphasis on any of these terms, which may reflect a habitat-focused conservation strategy

rather than species-level assessment.
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Table 9. Heat map of keyword frequency (per 1,000 words) for terms related to “Justification for
Listing & Non-Listing” in 22 monarch butterfly conservation documents. Document groups
include the U.S., Canada, Mexico, international bodies, and NGOs. Colour intensity indicates

frequency: red = low, yellow = moderate, green = high.

THEME U.S. CAN INTER
Geographic Range 0.005 0.055 0.031
Residential Population 0.009 0.014 0.008

Migratory Population 0.136
Species Viability 0.005
Non-Migratory Population 0.004
Threat Level

Population Trends
Warranted but Precluded

0.309

0.015 0.018

Protected Areas Theme

As shown in Table 10, U.S. documents use “critical habitat” language while Mexico and
Canada focus on protected areas and reserves. Referring to the 6™ heat map titled Critical Habitat
Protection and Enforcement, the U.S. frequently uses the term “critical habitat” (0.962) to
describe the areas monarchs use for breeding and overwintering as crucial land for butterfly
succession. Canada avoids this term because critical habitat designation happens in the next stage
for the monarchs when the government develops the yet-to-be-published recovery plan.
“Reserve” appears frequently throughout all jurisdictions, U.S. (0.343), Canada (0.637), Mexico
(0.522), International (0.023) and NGOs (0.142), concerning the importance, protection and
destruction of Mexico’s Monarch Butterfly Biosphere Reserve. Note that all jurisdictions, apart
from Mexico, which does not use the term once, commonly mention “Habitat Protection” even

though Mexico focuses on habitat conservation over species-specific conservation, suspecting
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that different language is used to transfer the concept. Protected areas are less frequently
mentioned throughout all jurisdictions, through the process of designation and recognition of
areas of importance for the monarch. Other terms such as “protected lands”, “habitat
preservation”, “conservation areas,” and “essential habitat” were either barely mentioned or not
used at all throughout all 22 documents.

Table 10. Heat map of keyword frequency (per 1,000 words) for terms related to “Critical
Habitat Protections & Enforcement” in 22 monarch butterfly conservation documents. Document

groups include the U.S., Canada, Mexico, international bodies, and NGOs. Colour intensity

indicates frequency: red = low, yellow = moderate, green = high.

THEME u.s.
Conservation Areas 0.014
Habitat Destruction 0.001 0.018

Protected Area
Critical Habitat
Habitat Preservation
Protected Lands
Essential Habitat
Habitat Protection
Reserve

Captive-Reared Monarchs Theme

Notable variations occurred in the word frequency analysis of terms related to captive-
raised and reared monarchs (Table 11). Particularly notable was the fact that the terms “Captive-
Raised” and “Reared Monarch” only appear in Canadian (0.042) and International (0.008)
documents. At the same time, it is absent from the U.S., Mexico’s and NGO Documents. This
may be explained by the fact that in Canada, monarchs are listed as Endangered under SARA,

making captive rearing regulated and requiring permits.
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A closer examination of the context of use for these terms in the Canadian documents
revealed that “captive-reared” was used in sentences expressing concerns about “threats” to
healthy monarch populations, including those associated with protozoan parasites that could be
spread through the introduction of captively raised Monarchs into the wild. Meanwhile, captive
rearing of Monarchs is common and unregulated in the U.S., because the species is not yet
federally protected in the U.S. Captive rearing and the “mail order” While captive rearing is
popular in U.S. educational settings (Kountoupes & Oberhauser, 2022), its absence in official
conservation policy documents suggests it is not yet formally addressed as a conservation threat.
International reference (0.008) may reflect broader awareness of concerns about captive rearing,

such as disease risk or genetic impact, much like the concerns seen in Canadian documentation.

Milkweed and Nectaring Plants Theme

Milkweed and nectaring plants are widely acknowledged as essential for monarch
survival. Regional differences in emphasis among the documents analyzed are likely related to
the distribution of breeding or overwintering habitat (Table 11). Canada and the U.S. provide
essential breeding habitats for monarchs, so, unsurprisingly, documents from these regions refer
to milkweed most frequently. Milkweed is essential for Monarch breeding. In contrast, Mexico
had a higher relative frequency of “nectaring plants” as it provides non-breeding, primarily
overwintering habitat. As for recognition of nectaring plants throughout documents, the theme is
most frequently mentioned in U.S. (1.983) and NGO (1.72) documentation, while it is
moderately mentioned in Canada (1.482), and internationally (0.841), with the least in Mexico
(0.41). The similarity throughout these numbers can be due to nectaring plants being essential for
adult monarch survival during migration and breeding while the lower frequency in Mexican

documents is likely due to Mexico being home to the largest overwintering habitat where adult
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monarchs are largely inactive. The higher numbers seen within the U.S., Canadian and NGO
documents can reflect the importance of nectar sources in active, migratory and reproductive
stages of the monarch’s lifecycle.

Table 11. Heat map of keyword frequency (per 1,000 words) for terms related to “Captive
Raised Monarchs & Preferred Plants” in 22 monarch butterfly conservation documents.
Document groups include the U.S., Canada, Mexico, international bodies, and NGOs. Colour

intensity indicates frequency: red = low, yellow = moderate, green = high.

THEME U.S. CAN MX INTERN NGO's
Captive Reared Monarch 0 0.042 0 0.008 0
Nectaring Plants 1.983 1.482 0.406 0.841 1.724
Milkweed 3.528 4.586 0.169 2.663 2.69

Policy Gaps and Barriers

This section outlines key policy barriers and protection gaps across the U.S., Canada, and
Mexico that continue to limit monarch conservation efforts. Despite a widespread decline,
monarchs continue to lack legal protection in key jurisdictions. In the U.S. the monarch was first
deemed “warranted but precluded” in 2014, and a proposed listing rule was only released in late
2024, with the comment period extended into 2025. Recently, requests have been made by
agriculture and chemical associations to further extend the question period that was supposed to
be completed by the end of March 2025, further delaying the designation of the Monarch that
was expected in December 2025. The public is confronted with pest pressure, resistance
management concerns, disease threats, and other factors that the U.S. faces, which are fought
with pesticide products (NASDA). The PPC states that their coalition supports developing and

implementing public policies to protect human health and the environment (NASDA). | question
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the truth of their statement, wondering how their beliefs influence their concern for the health of
Monarch and other species populations, as well as their dependency on pesticides that contain
toxic chemicals, impacting the surrounding environment.

Scientific recommendations support listing the monarch butterfly under the Endangered
Species Act, but political context suggests the current U.S. administration is unlikely to move
forward with the listing. For example, Secretary of the Interior Doug Burgum has referred to
federal wildlife protections as a “legal weapon” used to “block our nation’s progress,” reflecting
a deregulatory stance that prioritizes economic development over environmental regulation
(Vox, 2024). The administration has revived the “God Squad,” a high-level federal panel
authorized to override ESA protections when federal projects are deemed economically or
strategically important, even if this may result in species extinction (The Guardian, 2025). These
actions reflect a broader political trend under the Trump administration in which industrial and
political interests are given greater weight than ecological or conservation concerns. Given this
context, the likelihood of the monarch butterfly receiving endangered status under the ESA in the
near future appears low.

In Canada, the monarch has been a topic of interest since 1997, when COSEWIC
originally designated the species as “Special Concern” and was listed under SARA in 2004
(Gov. of Canada, 2016). Despite being listed under SARA, there remain provincial government
gaps surrounding monarch conservation efforts, with only one province, Nova Scotia, listing the
species as endangered, and two others, New Brunswick and Ontario, recognizing the monarch as
a species of concern. Provinces with strong policies will likely be those where critical breeding
habitats are more dominant. In contrast, other provinces that lack designation may prioritize

development, forestry, and pesticide regulations over the health of a species population, such as
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the monarch. Unfortunately, political and economic pressures for the U.S. and Canada continue
to limit monarch protection efforts, especially regarding round agricultural policies and
resistance towards glyphosate avoidance.

As for Mexico, the country focuses on habitat conservation instead of species-specific
conservation. While Mexico hasn’t granted a designation to the Monarch, its Biosphere Reserve
provides the species with a guaranteed safe overwintering habitat. Broadly speaking, without
better state and provincial agreements and an increase in cross-border collaboration, monarch
populations will continue to face further challenges and therefore decline. Strengthening
coordination across jurisdictions is needed to ensure that the monarch species receives
protection. Without stronger cross-border policies, monarch conservation efforts will continue to

fall short.

Role of NGOs and Indigenous groups

NGOs and Indigenous groups are helping fill conservation gaps through on-the-ground
action and advocacy. In 1994 the governments of Canada, the U.S. and Mexico came together to
establish the Commission for Environmental Cooperation (CEC) who had their first North
American Conference on the Monarch butterfly bringing together over 300 representatives made
up of NGO'’s, government, Indigenous and small-scale farming communities to address
conservation issues and actions for the monarch (CEC). Since then, we have celebrated the
trilateral efforts in favour of Monarch Butterfly conservation through a wide array of participants
along their chartered pathway.

The Xerces Society for Invertebrate Conservation is an international non-profit
organization that protects the natural world by conserving invertebrates and their habitat (Xerces

Society, 2024). In a letter addressed to U.S. Fish and Wildlife, their society shows their support
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of the proposal to list the monarch as endangered under the ESA, while providing suggestions for
successful conservation efforts. This includes stating the urgency to expand critical habitat
designation to include key geographic areas, significant to the successful migration of the eastern
monarch populations, as well as shutting down their claim that allowed an individual to rear and
release 250 monarchs, bringing it down to only 25 per person (Xerces Society, 2024).
Like XERCES is the Monarch Joint Venture, a national partnership dedicated to conserving
monarch butterflies and other pollinators, their organization supports monarch conservation
planning and implementation efforts on a broad scale by facilitating information sharing,
partnership building, and carrying out identified conservation actions in the forms of habitat
conservation, education & outreach, research and monitoring, as well as global partnerships
(Monarch Joint Venture, 2025).

| have worked with a local Nova Scotia non-profit organization, Atlantic Coastal Action
Program (ACAP), Cape Breton, monitoring pollinator species at risk, which is aimed at
safeguarding monarchs through monitoring and conservation in Unama’ki. ACAP offers Cape
Bretoners knowledge that is needed to make green choices while working directly on practical
solutions that help protect and restore natural environments (ACAP, 2025). Our team's research
occurs throughout Cape Breton meadows, roadsides and wetlands, using observational research
methods to learn more about monarchs in all life stages and the presence of milkweed at various
sites. We work alongside the Unama’ki Institution of Natural Resources (UINR) with their
Maliamuki’k msit Ko kmanagq, a collaborative project focusing on Species at Risk, including the
Monarch. Their project enables partners to advance the protection of habitat vital to the survival
of iconic Canadian species as they aim to improve the quality of the ecosystems (UINR, 2025).

ACAP and UINR work to identify species at risk hotspots, educate the public on local species at
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risk, and protect the habitat critical to those species. Note that without the help of the federal

government, monarch conservation efforts will continue to fall short.

Pathways Forward and Conclusion

Coordinates Conservation Needed

The Commission for Environmental Cooperation (CEC) is an international organization
established by Canada, the United States, and Mexico to address environmental issues of
continental concern (CEC, 2025). In relation to monarch butterfly conservation, the CEC
facilitates collaboration among the three countries by coordinating research, conservation
planning, and policy initiatives that support monarch habitat protection and migratory
connectivity across North America. Aligning conservation language, legal mechanisms, and
goals across borders is essential for protecting a migratory species like the monarch. Each year
since the 1997 Commission for Environmental Conservation’s (CEC) first Monarch Conference,
cross-border conservation efforts and actions have increased to help protect this iconic species.
Research efforts have aided in promoting data to share and better understand the monarch
habitat, migratory pathway, biology and vulnerabilities (CEC, 2025). However, despite these
collaborative efforts, both western and eastern populations of this monarch have continued to
decline (CEC, 2025). The failure to officially list monarch as a federal Species at Risk in the
U.S. has been identified as a major factor that reduces the strength and effectiveness of these

collaboration ventures (Monarch Joint Venture, 2025)

Future Research

Future work should focus on the outcomes of the U.S. ESA Monarch public consultation

and listing process. There is a need to lobby for the species to gain official US designation as



45

“Threatened”. If the U.S. did decide to add the monarch to the ESA list of Species At Risk, there
would automatically be protective measures applied which would include: protection from
adverse effects of federal activities, restrictions on taking, transporting or selling the species,
authority granted to USFWS to develop and carry out a coordinated national recovery plan,
authority to purchase lands that represent critical habitat, and lastly federal aid for monarch
conservation would be provided to State and Commonwealth wildlife agencies that have
cooperative agreements with USFWS ( USFWS, 2025).

Future work should also do more to address climate change issues that could negatively
impact monarchs. Changes in climate and extreme weather events significantly impact the
survival rates of monarch butterflies, leading to increased mortality and adaptation challenges.
An increase in weather extremes like storms and heatwaves impacts butterfly mortality rates
through all stages of their lifecycle and generational migration (Delargy, 2024). Scientists show
concern that increased temperatures could affect monarchs’ geographical orientation, although
weather extremes have been a recent development, making it hard to assess possible long-term
impacts (Delargy, 2024). In the best-case scenario, it is possible that the monarchs will just
adapt, resulting in possible changes in migration timeframe and distance travelled (Delargy,
2024). Temperature and weather changes, especially droughts, are affecting the blooming times
for monarch nectaring plants, resulting in a lack of nectar along their migratory route (Delargy,
2024). Previous climate models have predicted that milkweed distributions will expand
northward, particularly in Canada, while current suitable breeding habitats in the U.S. may
become less favourable due to increased temperatures and altered precipitation patterns
(Lemoine, 2015). Future climate concerns should be monitored as a changing climate has the

potential to alter current migratory routes and suitable habitats as global temperatures continue to
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rise and the frequency of severe weather conditions continues to grow. Nova Scotia’s Recovery
Plan focused on implementing strategies to conserve and manage monarch habitat, which
strongly resembles Mexico’s effective efforts on habitat conservation instead of species-specific

work.
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Appendix A: Documents Used for Thematic Analysis
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