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Introduction

Figure 1. The monarch butterfly. (Pixabay, 2015).

Monarch butterfly populations have significantly decreased, threatening the stability of the
species. Monarch butterflies make the multi-generational migration south towards Mexico
from eastern U.S. and southern Canada, and reach central Mexico beginning early
November. Genetically modified crops, specifically transgenic corn pollen, have a negative
effect on the nursery habitat of monarchs. The loss of milkweed habitat, the loss of forests
from illegal logging, and climate change are some of the main drivers for the massive drop in
monarch populations. We will address the major issues of this problem and the existing
governance, and propose possible solutions.

Framing the Problem
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Figure 2. Monarch butterfly migration from central Mexico to southern Canada. (Wikimedia Commons,
2011).

The situation is a wicked problem because the stakeholders such as communities,
government and private sectors of Mexico, the U.S. and Canada have different legislation for
monarch butterflies and milkweed population (Ewins, 2015), and scientific knowledge of how
human activity affects the migrational phenomenon of the monarch butterfly is limited. Private
sectors such as agriculture and logging would have the most impact, followed by the
government, then the communities. Private sectors, most prominently agricultural, use
pesticides to prevent pests and increase production; however these pesticides are harming
milkweed populations. Pesticide use, coupled with the planting of genetically modified (GM)
food such as maize and soya in the U.S. Midwest, caused the loss of milkweed and as a
result, monarch populations declined by 81% from 1999 to 2010 (Pleasants & Oberhauser,
2013). Logging is also highly detrimental to monarch habitat.
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Figure 3. The increase in cooler temperatures, displayed by blue and green pixels, wiped out
approximately 80 percent of monarch wintering grounds nesting habitat from 2001 to 2002 in central
Mexico (Simmons, 2009).

The Monarch Butterfly Biosphere Reserve has been highly degraded in Mexico, mainly by
deforestation from illegal logging and from drought, pests, lightning, and landslides (Fears,
2015). Finally, communities and the demand for certain products they generate causes
degradation in monarch habitat. The public’s reliance on herbicide can be counteracted by
support for organic farming or education about the importance of milkweed to monarch

butterflies.

Governance Framework

Monarchs face threats at all parts of their migrational cycle. The governments of Canada,
Mexico, and the United States ultimately have the most power to make a large impact on
conservation, but NGOs and locals, especially in Mexico, have the power of sheer numbers
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and more versatility. Farmers could play a role, but due to the nature of the agricultural sector
in the United States and Canada, the choice of using pesticides is often made for them.

The United States has the most work to do on the federal level while states and NGOs are
making considerable progress. The US has no federal protection for monarchs, but California
has Assembly Bill #1671 that protects monarch butterfly overwintering habitat, and the state
voted to buy overwintering habitat (Commission for Environmental Cooperation, 2008). The
Monarch Joint Venture is perhaps the most ambitious project in the United States addressing
monarch conservation. It consists of federal and state agencies, NGOs, and academic
programs in the lower 48 states. The group is partnered with several other organizations,
many of which are federal, and all reports are available for free on their website (Monarch
Joint Venture, 2015). Pesticide legislation is the weak point of the United States, as it has the
weakest maximum residue limit for 21 food and pesticide combinations. In addition, the
process required for approving new pesticides is not always followed (Boyd, 2006), for which
the government has yet to answer. The United States also has the Lacey Act, which was
updated in 2008 and prohibits the sale, import, export, and transportation of illegal lumber.
Penalties such as prison sentences are possible, although accountability is lacking, as
Lumber Liquidators was the first felony conviction, and only came into existence recently.
One major flaw is that suspicion has to be raised based on the information provided, which
could be challenging if lumber is declared incorrectly (lllegal Logging Portal, n.d.). Due to the
vast majority of threats to monarchs being contained within North America, global agreements
do not exist. For example, the Convention on International Trade in Endangered Species of
Wild Fauna and Flora is a global agreement but is not concerned with the monarch butterfly
(US Fish and Wildlife Service, n.d.). Only two regional agreements on the conservation of
monarchs exist. The North American Monarch Conservation Plan, an in-depth action plan for
the whole continent, was created in 2007, although from expert input only. The plan outlines
several potential actions and is easily accessible for free online, but there is no mention of
holding each of the countries accountable, and almost none of the suggested actions include
communication with the locals (Commission for Environmental Cooperation, 2008). The other
large-scale agreement is the International Network of Monarch Butterfly Reserves created in
1995 that sets aside thirteen areas in North America as monarch sanctuaries (Figure 5). The
protected areas are contained within park boundaries in all three countries (Commission for
Environmental Cooperation, 2008). The low number of large-scale agreements means that
each country must take responsibility for issues within its borders, which leads to a lack of
accountability and transparency, since there are no sanctions or investigations conducted by
other countries.



Monarch Butterfly: Canadian Migration to Mexico

Figure 4. On the right side of the map, under the header Biological Processes, information regarding the
monarch’s characteristics is included to aid the understanding of the importance of milkweed protection.
The monarch’s migration path is also included to show the key areas that need to be protected and
preserved. On the left side of the map, the four topics consist of: Human Pressures, Climate Change,
Agriculture, Invasive Species and lllegal Logging. All of these factors need to be addressed with the
cooperation of the three governments in Canada, the U.S., and Mexico.

Canada plays a lesser role in monarch butterfly conservation, although this is largely due to
the monarch’s range barely penetrating Canadian borders. Still, the monarch butterfly is listed
as a species of special concern under the Species at Risk Act, but protection can only occur
on federal lands. In addition, the Conservative government weakened enforcement
capabilities, reducing the accountability of the government. However, Ontario plays an
important role in protecting monarch habitat. The provincial government passed the Fish and
Wildlife Conservation Act in 1997, which requires special permits to conduct research on
monarchs (Commission for Environmental Cooperation, 2008), but could be a barrier to
conservation. Canada is worse than the United States in terms of pesticide legislation, having
the worst maximum residue limits for 24 combinations of food and pesticides. Similar to
the United States, Canada also permits the use of numerous pesticides that have been
banned in other industrialized countries (Boyd, 2006). Ontario is once again a leader in this
regard, as recent legislation restricts the use of neonicotinoids, a group of pesticides known
to be toxic to monarchs. The new legislation currently requires that all sellers of neonicotinoids



submit an annual report of sales and acquire a license. In 2016, farmers will only be allowed
to use neonicotinoids on half of their crops, unless they can prove they have a pest issue. In
2017, neonicotinoids will be banned completely, unless a farmer can prove they have an
insect problem, sign a declaration, and take a pest management course. While this new
legislation sounds promising, farmers were never consulted, and enforcement will likely be
lacking (Atkins, 2015). A final issue that Canada must address is the status of milkweed as a
noxious weed. Ontario recently removed common milkweed from the list of noxious weeds,
but Manitoba and Quebec still have it listed, which promotes removal by citizens and means
it can be restricted by local authorities (Cowbrough, 2014).
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Figure 5. Monarch reserves (non-MBBR) in North America (Commission for Environmental Cooperation,
2008).

The problem is quite different in Mexico, the main destination of winter migration for
monarchs. The federal government started setting aside land for monarch conservation in
1980, with a decree that was not specific and only mattered during winter. In 1986, the area
became well defined and in 2000, the size was greatly increased. One of the main problems
is that the federal government barely considered the locals, who relied heavily on logging due
to few other job opportunities. Treating them as an unnecessary obstacle, logging permits
were stripped (Commission for Environmental Cooperation, 2008). Through the work of
NGOs, the Monarch Butterfly Conservation Fund was set up to reward communities that
reduced deforestation in their area to close to zero. A regional forum was set up in 2004 to
allow communities to express their concerns. Though deforestation in the area never halted,
recently it has been found that 96% of deforestation in protected areas occurs within the area
of one community (World Wildlife Fund, 2016). However, some communities have
complained about armed outsiders illegally logging the area, who not only destroy the area,
but also cause the communities affected to lose their share of the conservation fund. The
Mexican government has yet to take action, which has resulted in some communities
confronting the illegal loggers themselves, putting many lives at risk (O’Connor and Booth,
2011). In Mexico, the government has failed to be accountable, transparent, or include citizen
participation in their decisions. Instead, multiple NGOs are attempting to empower the locals.
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Overall, governance regarding the monarch is quite inadequate. Due to few international
agreements, accountability for all three governments is almost non-existent. While NGOs
have been both transparent and encouraged citizen participation, the governments of each
country need to become more involved. Canada and the US need to work on being more
accountable, while the Mexican government needs to recognize monarch conservation as a
pressing issue and ensure locals are communicated with during the decision making process.

Looking Forward

The decline of Monarch butterflies is a complex problem to manage. Any management
strategy should first determine clear goals, within realistic timeframes, to ensure that the
impacts of any mitigation attempts are considered. In the case of the monarch, we want to
have aims based at growing populations to support a sustainable future. For this to happen,
it is important to stimulate collaboration and discussion between groups to identify common
goals and find where discrepancies in values may arise. Creating a forum in which scientific
knowledge can be discussed alongside stakeholder views is the first step in identifying a
viable solution. From this, it can be determined what actions will be most beneficial for
monarchs, whilst having the least drastic effects on key stakeholders.

To increase monarch survival over short time scales, action should be taken by the public to
reinstate milkweed. Non-profit groups and government organizations provide sufficient
information on how replanting efforts can be carried out to support monarchs (National
Wildlife Federation, 2015). Simplest among these is for the public to provide new habitat for
butterflies by planting native milkweed species on private property. This requires very little
input from stakeholders, as seeds are accessible to most people along the migratory route
(Monarch Joint Venture, 2015). If the newly planted species were non-invasive, this would
increase viable monarch habitat with little impact on the environment or the key values of
other stakeholders such as farmers and loggers. Planting should also be implicated at a
community level, where schools and other public spaces could be planted with milkweed.
Despite few foreseeable negative impacts of these changes, it should be noted that possible
outcomes could be different. For instance, were too many of the wrong species of milkweed
to be planted, there could be a detrimental effect on biodiversity and other species may be
negatively impacted by poisonous milkweed (Cowbough, 2014).

While much of the monarch’s symbolism comes from its importance as an indicator of
ecosystem health, it is also a nostalgic reminder of the potential that future generations may
grow up without experiencing the wonder of the monarch migration (Fears, 2015). For this
reason, public outreach, in schools especially, should be encouraged. Education about the
plight of the monarch can foster interest in their preservation and lead to sustainable
initiatives, such as planting milkweed (Rabic, 2015). The need to preserve current monarch
habitat to prevent further decline can be emphasized by educating people about the
significance of milkweed in the monarch life cycle. These small-scale public initiatives cannot
be deemed sufficient to sustain monarch populations, but are an important step to ensure
that butterflies will be around to enjoy the benefits of changes to government policy that will
be slower to take effect.

The next step in solving the monarch decline should be taken at a local government or state
level. State legislation has the ability to contribute larger areas of public space for monarch
habitat (National Wildlife Federation, 2009). Already we are seeing states adopting this



technique. For example in New Jersey, government land around sewers and roadways is
being planted with milkweed (State of New Jersey, 2014). These initiatives should be adopted
by all states on the migration route and should be introduced relatively quickly to provide
refuge for beleaguered butterflies. The larger size of these areas does create some problems,
as implementing such measures requires funding and is initially time-intensive. Areas outside
of farmland may still be affected by the use of pesticides (Atkins, 2015), so the management
and regulation of these boundary zones could cause tension between farmers and
conservationists. However, this is a viable option for rebuilding monarch populations to
sustainable levels, without major impacts and changes for stakeholders to deal with.

Figure 6. Application of an identification tag to a monarch butterfly as part of an observatory program in
Cape May (Wikimedia Commons, 2008).
In order to truly understand the state of the monarch butterfly decline, more research is still
required. Monitoring populations (Figure 6) should continue in order to make educated
decisions and support changes in policy and management (Commission for Environmental
Cooperation, 2008). These changes could alleviate current pressures we see facing
monarchs and lead to new conservation targets and international agreements. It will also
allow collaboration between key stakeholders to be better informed, and help find a
reasonable level for a new stable state in monarch populations.

In Mexico, where overwintering habitat is being degraded by illegal logging (Vidal & Rendén-
Salinas, 2014), stronger government legislation and action is needed to protect the monarch’s
winter home. In the Monarch Butterfly Biosphere Reserve (MBBR), logging is still occurring,
unopposed by government forces. Those community groups that have tried to safeguard
monarch habitat are putting their own lives at risk in the face of armed resistance by illegal
loggers (O’Connor & Booth, 2011). These people and areas should be afforded stronger
government protection if monarch wintering grounds are to recover from logging practices.
Extending the MBBR based on metapopulation ecology to contain more areas of monarch
habitat is also important to provide protection for butterfly populations wintering outside
the current boundaries.

If the monarch is to survive for generations to come, stronger legislation needs to be
introduced to control the use of pesticides and reduce their negative effects on monarch
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habitat. In the United States and Canada, the discussion must be had to strengthen
pesticide regulations to equal those in other developed nations (Boyd, 2006).
Understandably creating policy like this takes time, as all the various stakeholders, including
farmers, agribusiness, conservation groups and policy makers, need to be heard. The
fallout from tighter regulations may include outbreaks of other weed species or reduced
crop yields (Monsanto, 2014), which must be weighed against the positive effects for
butterflies. Urgency is recommended so that changes in policy that take place in the next
five to ten years, can have positive effects while the monarch populations are still able to
recover. These discussions should consider adding monarchs to protected species lists and
creating more monarch reserves and sanctuaries across all three countries (Commission for
Environmental Cooperation, 2008). Both of these are important actions in ensuring that
monarch populations can thrive in the future.
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