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Introduction
Butterfly Time
Mary Ellen Hannibal
Butterflies appear as movement in the corner of the eye, or basking full-winged on a flower.
Your gaze cannot help but follow them, now here, now gone. But where do butterflies come
from, and where are they going?
Many of us left life’s mysteries behind in childhood. Yet something never quite explained
periodically calls us back. On a hike along the coast, untidy bark hanging from a tree moves just
slightly, revealing royal orange and black monarchs clustered against the cold. First one, then
another, peel off from the pack, hurtling like mad duchesses into the wind. They know where
they are going.
The monarch’s annual migration includes multiple generations traveling big distances. They do
not teach this pathway to each other but somehow the newly emerged butterfly knows how,
when, and where to follow it. Observing a monarch we glimpse into an inconceivable journey
across time, over millions of years and untold generations of butterflies that have continued to
come and go across the landscape.
Right now, western monarchs are headed to oblivion. We know the causes: habitat loss and
degradation, pesticide and herbicide use, and climate change. Despair is understandable, but
far better for us to do as children do and learn from what is going on.
Monarchs are among our best teachers yet. We love them – we feel that in the heart. We
study them – and store that knowledge in the head. But there is another critical way of knowing
that monarchs are teaching us now.
Today’s remaining monarchs are calling us to get real. To not merely know things and feel
things about them but to do things for them. To become attuned to what they need where and
when, to think about the plants in our gardens and parks, about how we manage weeds, about
where we place development. They are asking us to do for their lives as we do for our own.
This report synthesizes the basic information needed to help support
monarchs. It tells us what to do individually and together to redirect the fate
of western monarchs and prevent them from premature extinction.
Together we can help them stay on the move through the ongoing cycles
that maintain biodiversity and from which all life forms arise – out of the
clear blue, it would seem, but in their own time.
Marin's Monarch Movement
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Meet the
Western Monarch
About the Butterfly
Often, when we think of monarch
butterflies, the eastern monarch
butterfly comes to the mind with its
spring arrival in the United States and its
iconic fall migration to the mountains of
Mexico to overwinter.

In California, we host the
western monarch butterfly.
The western monarch (Danaus
plexippus plexippus) spends its spring
and summer west of the Rocky
Mountain ranges. In the fall it migrates
to the California coastline (from
Mendocino to Baja), where it seeks
moderate temperatures and
protection from storms by clustering
in tree groves. [1]
Butterflies have been evolving for at
least 175 million years [2], a timeline that
links them intrinsically to human
cultures and heritage. [3]
The arrival of the mariposa (monarch
butterfly) along the coast signals a
cultural beginning to autumn. The
butterflies also symbolize change,
transformation, rebirth, hope, and
abundance [4].

In Mexico, they are the ambassador of
Dia de Muertos (Day of the Dead) [5].
Recently, the monarch has been linked to
immigration, as a symbol of security,
support, and understanding for students
who struggle with the everyday fear of
deportation [6].
We continue to learn from the monarch
through studies and research that
provide important insights on navigation,
pest control, embryology, mimicry,
evolution, genetics, population dynamics,
biodiversity conservation, and climate
change [7].
Butterflies are fragile species that are
easily susceptible to changes in the
environment.
Monarchs are indicators of a healthy and
balanced environment, and they are
facing steep population declines.
Pressure from humans that includes
habitat loss, pesticide use, and climate
change are contributing to the decline of
the butterfly.

the western monarch is in
trouble and needs our help.
Marin's Monarch Movement
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Monarch Migration
The Xerces Society Monarch Migration Spring and Fall maps
highlight the different migration routes of the eastern and western monarch butterflies.
Monarchs usually migrate in single or small numbers, but some have witnessed large
groupings, especially in areas rich in fresh water and nectar. [8]

FIGURE 01. Xerces Society, Monarch Migration. Available at:
https://xerces.org/publications/plant-lists/monarch-butterfly-nectar-plant-lists-for-conservation-plantings.

Western
Monarch
Migration

FIGURE 02. Western Monarch Migration. Available at:
https://dailybruin.com/2019/02/03/monarch-butterfly-population-suffers-major-decline-seasonal-count-reveals.
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Lifecycle of the
Western Monarch
Butterflies undertake many developmental stages (metamorphosis) to become adults.
There are four life stages: egg, larva (caterpillar), pupa (chrysalis phase), and adult.
A monarch butterfly can complete its lifecycle from egg to adult in 28-32 days. [9]

The eggs hatch.
Larva eat the
milkweed leaves
for 2 weeks until
they fully develop
into caterpillars

The caterpillars secure
themselves on a twig. They
shed their outer skin and
start the transformation into
a pupa (or chrysalis). This
process only takes a few
hours

The Lifecycle of
the Western
Monarch
Butterfly

Adult butterflies lay
eggs under milkweed
plant leaves.

After 2 weeks, the butterfly
emerges from the pupa.
The newly formed butterfly
waits until its wings stiffen
and dry before it flies away.
FIGURE 03. Western Monarch Lifecycle.
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Fall and Winter

Spring and Summer

Lifecycle, Milkweed, and Nectar

Lifecycle, Milkweed, and Nectar

In the late summer and early fall, native
milkweeds fade and the butterflies shift
focus to find nectar and seek
overwintering locations.

In the spring and summer, adults spend
their two to five week lifespan mating,
seeking nectar, and searching for
milkweed to lay eggs. This results in
multiple generations of new butterflies
during this time. [14]

The butterflies migrate to overwintering
sites near the coast where they will
remain for four to six months [10]. When
they reach their overwintering grounds,
they form large clusters with other
butterflies that helps to keep them warm
and protect them from weather
conditions and predators [11].
During the winter, monarchs
require nectar as a food source.

The butterflies lay single eggs on
milkweed plants that their larvae rely on
as a food source and for protection. The
butterflies depend exclusively on
milkweed for their first life stages: it is
the only plant the female monarch will
lay her eggs on and the caterpillars will
only feed on milkweed. [15]
Monarch butterflies and milkweed

milkweed should not be planted in
coastal areas.

enjoy a beneficial symbiotic
relationship: the nectar from the

The quality of nectar plants in the
landscape are understood to have
population-level impact on monarchs [12].
Late-blooming floral resources can be
especially important to late fall
generations that require quantities of
nectar to generate the fats that will
sustain them until the
breeding season begins
the following
spring [13].

plants nourishes the butterflies and
the butterflies pollinate the
milkweed.

Milkweed also benefits the caterpillars.
The plants contain toxic chemical
compounds (cardia glycosides) that are
sequestered within the caterpillar and
adult butterfly making them toxic and
distasteful to predators. [16]

We should not substitute tropical
milkweed for native milkweed.
Marin's Monarch Movement
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Monarchs In Marin
Historic
Marin County is fortunate to host both
breeding and overwintering populations
of western monarchs. The coast offers a
refuge where the butterflies can
overwinter and feed on nectar plants
and build fat stores. Later the butterflies
migrate inland in search of milkweed for
reproduction.
In parts of inland areas of Marin County,
patches of native narrowleaf milkweed
have been discovered and conserved on
private and public lands.

Today
Conservation efforts continue through
public land managers and nonprofits
who partner to improve conditions for
pollinators by collecting data,
conducting research, restoring historic
native narrowleaf milkweed habitat, and
engaging with the public.
The Xerces Society hosts the Western
Monarch Thanksgiving and New Year's
Counts, a community-science program
that collects data on the monarch
populations overwintering along the
California Pacific coast [19].

In coastal Marin County, monarch
butterflies overwinter on private and
public coastal lands in areas of Bolinas,
Stinson Beach, Muir Beach, and the
Marin Headlands.

The Salmon Protection and Watershed
Network (SPAWN) has created a native
plant nursery and is working with
schools to create pollinator gardens.

Over the years, as overwintering habitats
were lost due to development or other
human caused activities, local
conservation campaigns were launched
to protect and to conserve
overwintering and breeding habitats.

Marin Audubon Society is restoring
narrowleaf milkweed sites in
partnership with California Native Plant
Society, Marin Master Gardeners, and
Home Ground Habitats to improve
inland breeding and migratory habitats.

Conservation efforts occurred in areas
of Stinson Beach, Bolinas, and Muir
Beach [17]. In Muir Beach, the Terwilliger
“butterfly tree” was protected, and
organizations purchased land on the
Bolinas mesa in an attempt to support
the population by conserving
overwintering sites [18].

© Sarah Killingsworth.
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Monarchs In Marin
Taking the Right Action in the Right Place is essential to help the western monarch.
The below map makes it easy to take the right action based on where you live.

Coastal
Coastal areas of Marin County are
important overwintering habitat for
western monarch butterflies.
Planting coastal nectar plants are critical.
Milkweed should not be planted within
five miles of overwintering habitat.

Inland
Inland areas of Marin County are
important breeding and migratory
habitat for western monarch butterflies.
Planting native nectar and narrowleaf
and showy milkweed is critical for
inland areas of Marin.

FIGURE 04. Coastal Overwintering and Inland Habitat, Marin County.
Thank you to SPAWN for the production of "Restoring Habitat for Monarchs" handout EAC received permission to adapt
for this report. Thank you Max Sarosi for creating this map version.
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Population in Crisis
The population of western monarch
butterflies is sharply declining. The
Xerces Society data [20] highlights
concerning declines in recent years. In
2019, the data recorded a near
disappearance of the butterfly. Fewer
than 30,000 individuals were recorded
across 240 survey locations.
For comparison, in the 1980s, an
estimated 4.5 million monarch butterflies
migrated to California. In contrast, for
every 160 monarchs 30 years ago, only
one is left flying today [21].

Western monarch
populations have
declined by 97%.
This trend indicates
a probable
extinction risk
within the next
20-50 years.

FIGURE 05. Xerces Society Western Monarch Thanksgiving Count. Western Monarch Thanksgiving Count Data, 1997-2019.
Available at www.westernmonarchcount.org.
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Page 12

Declining Numbers in Coastal Marin
In 2018, Xerces Society volunteers visited
an overwintering site in Bolinas that
historically supported thousands of
overwintering western monarchs. During
the visit, volunteers could hardly breathe,
as the smoke from the Camp Fire burning
more than 200 miles away choked the
air.
That day, the group counted fewer than
30 individuals in the area. In 2015, more
than 10,000 individuals were observed
at this location.
The connection between fire, smoke,
heat, and the declining number of
western monarchs was a stark reminder
of things to come if our climate crisis
continues unabated.
This decline in population is
alarming and is a sign of a
greater problem.

Xerces and Environmental Action Committee field trip
to Bolinas overwintering site in 2018. © EAC.

Overwintering butterflies in Bolinas, California.
© Stephan Meyer.

Butterflies are indicators of a
healthy ecosystem.

Population decline highlights decreases
in overall environmental health including
habitat loss and degradation, pesticide
use, lack of native of milkweed and
nectar plants, parasites, diseases,
predators, and negative impacts of
climate change.
We are only now beginning to
understand how these stressors affect
migratory and lifecycles. For example,
monarch studies tell us that the
butterflies are most vulnerable during
overwintering when the population is
concentrated in a relatively small area,
and in the early spring when the
individuals leave overwintering sites and
are exposed to environmental and
human elements. [22]
Marin's Monarch Movement
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Western Monarch Count Analysis
In Marin County, the Western Monarch Count has recorded monarch population data
since 1997 when monarchs are overwintering in the fall and winter (Figure 06). Currently,
11 locations are surveyed annually by volunteers.
Reviewing the on-record data indicates historically high numbers in Stinson Beach from
1997 through 2004. However, a drop-in population occurred from 2005 through 2014.
Changes in historic overwintering sites may have precipitated declines recorded in
Tennessee Valley, Muir Beach, Bolinas, and Stinson Beach [23].
In 2015, the monarch counts throughout Marin County were the highest on record
with 38,708 individuals counted.
Unfortunately, the population counts dropped dramatically in the following years to
23,920 (2016), to 18,340 (2017), and to 2,415 (2018).
By 2019, only 333 individuals were observed.
The 2020 preliminary count data indicates less than 200 butterflies in coastal
Marin County. For the entire state fewer than 2,000 were observed.

FIGURE 06. Xerces Society Western Monarch Thanksgiving Count. Western Monarch Thanksgiving Count Data, 1997-2019
downloaded and assembled by the Environmental Action Committee of West Marin, Data available at
www.westernmonarchcount.org.
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Concerns for the Future
The steep declines in the population counts in 2006, 2018, 2019, and 2020 creates a
perilous situation for the population, placing them at high risk for further decline
because the low count of individuals means fewer monarchs will survive into the new
year. For example, a single storm event or disease will stress and reduce the number of
monarchs making their way to inland areas of Marin to reproduce in the spring. [24]
When the butterflies arrive in West Marin, the population will
further decline if the quality of overwintering habitat fails to
provide adequate refuge and nutrition.

With constantly changing environmental conditions and pressures from the human
population, the western monarch butterfly populations will continue on a downward
trend unless there is an organized effort to support the population.

Historic overwintering butterflies in Bolinas, California. © Birgit O'Connor.
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A Call to Action
Responding to the decline of the
western monarch butterfly population,
Xerces Society for Invertebrate
Conservation developed a coordinated
western monarch Call to Action that
applies the best available science and
builds on more than 30 years of
community volunteer population count
data. [25]
Five Actions to Support Monarchs
includes protecting and enhancing
overwintering and breeding habitats,
stopping pesticide use, protecting
habitats outside of California, and
answering key research questions.

Coordinated Regional Response
Communities must work together to help the western monarch rebound from the
dramatic drop in population numbers by coordinating their actions.
For Marin County, this means we need to develop a coordinated response, enlisting
residents, nonprofits, commercial businesses, agriculture, schools, golf courses, local
governments, and others in a variety of actions to prevent a total population collapse of
this iconic species.
Specifically, we need to plan our actions based on habitat needs in the coastal and
inland areas if we want to support the population effectively.
Inland areas should provide breeding and migratory habitat support with lots of
native milkweed, nectar plants, and fresh water.
Coastal areas should provide and protect rich and dynamic overwintering tree
covers, fresh water, and native nectar plants.
Coastal areas must be free of milkweed.
Marin's Monarch Movement

Page 16

Five Actions to Support Monarchs
The Xerces Society applied the best available science and identified five actions to
support the western monarch population. The steps below allow stakeholders and
individuals to identify areas where they can act. [26]

1

Protect and Manage
California Overwintering
Sites

2

Restore Breeding and
Migratory Habitat in
California

3

Protect Habitat from
Pesticides

4

Protect, Manage, and Restore
Summer Breeding and Fall
Migration Monarch Habitat
Outside of California

5

Answer Key Research
Questions to Inform
Western Monarch Recovery

Trees, streams, underbrush, and fog offer an interconnected ecosystem
that provides the right conditions to ensure the butterflies survival
during the winter months. Annually, these habitats are destroyed or
damaged by human actions that may result in the Western monarch
abandoning the site.

Western monarch butterflies’ range in movement along the Coast
Range, Sacramento Valley, and the foothills of the Sierra Nevada. Here in
Marin County, populations of butterflies breed and migrate in the spring
and late summer. Restoring habitats along these migratory corridors
with native species benefits the butterflies and other pollinators.
Coordinated efforts by residents and land managers can create
flourishing habitats to support several life stages of western monarchs.

Pesticides (insecticides and herbicides) are toxic chemicals that persist
in the environment, do not discriminate, bioaccumulate, and injure or
kill beneficial insects (including western monarch butterflies and other
essential pollinators) visiting our gardens and agricultural areas.
Stopping pesticide use in our personal gardens, public lands, and
agricultural lands prevents poisoning of polliantors.

Protecting migratory habitats outside of Marin County is important;
key areas include the Coast Range, Sacramento Valley, and the foothills
of the Sierra Nevada. Supporting organizations outside of California
that are focused on pollinator and butterfly habitat restoration, land
management, and locating existing habitat is essential to support the
species.

Data gaps exist in current western monarch research. Understanding
the role of pollinators in our connected ecosystem is essential to
understand the conditions causing harm and to inform conservation
efforts. The Western Monarch Thanksgiving and New Year's Counts and
the Western Monarch Milkweed Mapper are two community science
programs collecting critical data to better understand the monarch
population and identify science-based conservation efforts.
Marin's Monarch Movement

Page 17

Regional Response
To coordinate a regional response, we have to know what we are currently doing and
what we have missed. Therefore, the Environmental Action Committee of West Marin
(EAC) conducted a regional survey of organizations working to support western
monarch butterflies. This was overlaid on the Xerces Five Action areas to find gaps in
Marin's regional response efforts and to raise public awareness about the problem.

Methodology

Questions

The survey sought to understand the
efforts conducted by stakeholders
supporting monarch butterflies in Marin
County. Using a snowball sampling
approach, stakeholders were identified
through initial consultation with Mia
Monroe, Xerces Volunteer. Those
individuals provided additional names to
expand stakeholder outreach. Additional
stakeholders were identified by
searching online for news stories and
other online materials. Local nurseries
were also added to the outreach list, as
they are the source of nectar and
milkweed plants regionally and important
public education sites. An
online survey was distributed to 26
stakeholders through email and followup telephone calls.

Survey questions included: name of
project, where work is taking place, type
of work undertaken (planting milkweed,
scientific research, outreach and
education, counting butterflies, creating
habitat, etc.), and if work results are being
tracked. The final survey questions asked
respondents to categorize their work into
two of the five categories of the Xerces
Society Call to Action and to list items
that do not fit into the Call to Action.
Under each of the five areas respondents
were asked to identify what is missing in
Marin County that could assist with
enhancing western monarch population
support.

Results
Of the 26 stakeholders surveyed, 12 responded to the survey and submitted
information; 13 did not respond to emails or phone calls. Unfortunately, all nurseries
contacted in West Marin declined to participate. An additional 7 surveys were
submitted by individuals who were not on the original outreach list. This resulted in a
total of 19 survey responses. Surveys were conducted from December 2019 through
April 2020. Late survey responses were obtained in October 2020 prior to the
publication of this report.
Marin's Monarch Movement

Page 18

Survey Responses
Key
Primary Focus:
Secondary Focus:

75%

Other

Action 5
Research

0%

Action 4
Habitat Outside CA

25%

Action 3
Pesticide Education

12.0%

50%

Action 2
Breeding/Migratory Habitat

Survey respondents’ work to protect
and support monarch habitats focused
on the following: protecting and
enhancing breeding, migratory, and
overwintering habitat; reducing
pesticide use and educating the public
about responsible pesticide use;
addressing key research questions to
aid monarch recovery; and protecting,
managing, and restoring summer
breeding and fall migration habitats
outside of California.

100%

Action 1
Overwintering
Habitat

Current Projects

FIGURE 07. Survey Respondents Current Work 2020.

Action 5
Research

Action 4
Habitat Outside CA

Action 3
Pesticide Education

Respondents indicated the following
20%
projects are needed: protecting and
enhancing breeding, migratory habitat,
and overwintering habitat; reducing
15%
pesticide use and educating the public
about responsible pesticide use;
protecting, managing, and restoring
10%
summer breeding and fall migration
habitats outside of California; addressing
5%
key research questions to best aide
monarch recovery.
0%

Action 2
Breeding/Migratory Habitat

25%

Action 1
Overwintering
Habitat

Needed Projects

FIGURE 08. Survey Respondents Needed Work 2020.
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Survey Conclusions
A balanced regional approach should address all action areas.

The survey highlights the need for increased participation within Marin County in all
areas outlined by Xerces, especially the need to coordinate and develop partnerships
with organizations and resource protection agencies outside of Marin County to
improve breeding and migration habitat for monarch butterflies.
Respondents provided direct action examples that individuals, communities, and
organizations can take that are outlined in the You Can Help section (pages 22-25).

Primary Areas of Concern
The importance of increased public
outreach and education, including
where to plant native milkweed in
appropriate breeding and migratory
locations (away from coastal
overwintering habitats).
Concerns about milkweed (native and
non-native) sold at nurseries near
coastal overwintering habitats.
Lack of participation by Marin County
nurseries. Only one nursery
participated in the survey and asked
to be anonymous. Coordination with
local nurseries to sell native
narrowleaf milkweed, remove tropical
milkweed from their inventory,
increase the inventory of seasonal
nectar plants, and educate
customers at the time of sale to not
plant milkweed near coastal
overwintering habitats.

Many overwintering sites are located
on private property and are in need
of resources for habitat
enhancement and restoration. In
addition, resources are needed to
provide opportunities for public
viewing of overwintering clusters to
increase community stewardship.
Need for improved coordination by
resource protection agencies and
private land holders near and along
critical overwintering sites and
migratory routes to provide
population support through planting
native nectar plants and native
milkweed (inland areas). For
example, public and agricultural
lands throughout rural portions of
Marin County could be maximized to
include pollinator nectar plants and
milkweed to support monarchs
through all seasons.

Marin's Monarch Movement
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This Year's Concerns and Impacts
The 2020 overwintering population counts of western monarchs in November and
December indicate another record year of decline.
The Climate Crisis

Our changing climate places pressures
on the western monarch’s migratory
cycles. We are only now beginning to
understand the effects of global warming
stressors on their lifecycle. We saw, for
example, how extreme weather – heat
events leading to fires and extreme
winter storms and atmospheric rivers –
may negatively impact the butterfly.
Studies tell us that the butterflies are
most vulnerable during overwintering
when populations are concentrated in a
relatively small area and in the early
spring when individuals leave
overwintering sites and are exposed to
environmental and human elements. [27]
To help, we must increase the amount of
high-quality and resilient habitat
everywhere to support our western
monarchs. [28]
Local Challenges

During fall, several concerned Marin
County residents responded to the
decline in monarch populations by
planting milkweed, including tropical
milkweed, in overwintering habitat.
The abundance of tropical milkweed,

which does not die back in the fall, and
the unusually warm autumn weather,
seems to encourage butterflies to linger
in inland areas and breed rather than
migrate to overwintering habitat to
survive the winter.
This is a disturbing trend, as the adult
butterflies will not have the energy to
survive the migration to the coast and the
caterpillars may not develop into adults.
Two generations of butterflies may be
lost due to these events.

Endangered Species Designation

The U.S. Fish and Wildlife Service issued a
determination on December 15, 2020 that
listing the monarch butterfly under the
Endangered Species Act is warranted, but
they are precluded by other priorities.
Therefore, they failed to list the monarch
butterfly as a threatened species.
This is unfortunate, as monarch
butterflies, especially the western
monarch, need this protection to recover.
The listing status will now be reviewed
annually, and we are hopeful a new
federal administration will prioritize the
butterfly in 2021. [29] [30]

Marin's Monarch Movement
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You Can Help
Individual and Community Actions
Right Action, Right Place, Right Now!

Inland Areas of Marin
Fairfax, Novato, San Rafael, Larkspur, Corte Madera, Mill Valley, Tiburon, and Sausalito.

Protect and Enhance Breeding Habitat
Monarchs visiting your neighborhood: February - October
Celebrate monarchs visiting your neighborhood.
Plant nectar plants (appendix 02).
Plant native narrowleaf or showy milkweed in your garden (appendix 04).
Coordinate planting of milkweed and nectar gardens in your neighborhood and
monitor milkweed stands and plantings to protect from non-native species, mowing,
and other actions that may harm them.

Actions to Take All Year
Shop at nurseries that sell native plants ( appendix 03).
Request nurseries to not carry non-native milkweeds (i.e. tropical milkweed,
appendix-06).
Request any nurseries carrying milkweed to notify customers if they reside in a
coastal area that it is harmful to the monarch and to not plant it.
Request nurseries to label plants treated with insecticides/neonicotinoids, and/or
stop using insecticides/neonicotinoids.
Provide freshwater sources for butterflies (i.e. fountains).
Avoid using insecticides/herbicides/pesticides in your garden.
Volunteer with organizations supporting western monarchs (appendix 01).
If you have school-aged children, spearhead a pollinator garden at the school.
Appreciate monarchs when you travel and support organizations outside of California
protecting monarch habitats.
Count butterflies in your neighborhood and provide send the data to organizations
supporting monarchs.
Offer to help neighbors with weeding and cleaning yards.

Marin's Monarch Movement
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You Can Help
Individual and Community Actions
Right Action, Right Place, Right Now!

Coastal Areas of Marin

San Geronimo Valley, Point Reyes Station, Inverness, Inverness Park,
Seahaven, Bolinas, Stinson Beach, Bolinas, Muir Beach, Dillion Beach, and Tomales.

Protect & Enhance Overwintering Habitat
Monarchs visiting your neighborhood: October - February
Do not plant milkweed.
Connect with local schools to help install nectar pollinator gardens.
Coordinate native plant sales within local communities, schools, and farmer’s markets
to provide native nectar plants.
Provide freshwater for butterflies by installing a bird bath or fountain.
Thank property owners who have overwintering clusters in their care.
Document plants the butterflies use for nectar, send to audrey@seaturtles.org.

Actions to Take All Year
Shop at nurseries that sell native plants (appendix 03) and remove non-native
milkweeds from their inventory (i.e. tropical milkweed, appendix-06).
Request nurseries carrying milkweed near overwintering habitat no longer sell it.
Request nurseries to label plants treated with insecticides/neonicotinoids, and/or
stop using insecticides/neonicotinoids.
Avoid using insecticides/herbicides/pesticides in your garden.
Request local hardware stores and garden supply stores stop carrying pesticides
(especially neonicotinoids).
Create a community group advocating for pesticide free zones and find out when,
where, and what types of pesticides are applied to farmlands and residential areas
near you.
Advocate for monarchs by writing letters to your local newspaper.
Collaborate with neighbors to plant pollinator corridors, install monarch waystations,
and plant hedgerows.
Create a fall welcoming event when monarchs arrive at coastal overwintering
locations. Take symbolic actions: signs that state this community loves monarchs, a
monarch corridor, monarch way stations, etc.
Urge the County of Marin to prioritize monarch conservation in planning, stewardship
and conservation decisions.
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You Can Help
Public Agencies, Schools, & Nonprofits
Right Action, Right Place, Right Now!

Coastal Areas of Marin
San Geronimo Valley, Point Reyes Station, Inverness, Inverness Park,
Seahaven, Bolinas, Stinson Beach, Bolinas, Muir Beach, Dillion Beach, and Tomales.

Protect & Enhance Overwintering Habitat
Monarchs visiting your neighborhood: October - February
Do not plant milkweed.
Map public and private landownership where butterflies are overwintering.
Create an outreach program to provide education to property owners on individual
actions to support monarchs.
Research and map heritage roost sites.
Identify areas where habitat has been lost and implement mitigation and restoration
projects.
Explore public acquisition of parcels that are important overwintering sites.
Coordinate a community science study to document spring dispersal numbers to
understand where butterflies go after departing overwintering sites as our climate
and weather patterns change.
Plant nectar gardens (appendix 02) and create partnerships with organizations
providing habitat restoration and support (appendix 01).

Inland Areas of Marin

Fairfax, Novato, San Rafael, Larkspur, Corte Madera, Mill Valley, Tiburon, and Sausalito.

Protect and Enhance Breeding Habitat
Monarchs visiting your neighborhood: February - October
Identify, map, and protect existing native milkweed patches.
Coordinate a community science study to document breeding locations.
Monitor milkweed stands and plantings to determine how to protect from non-native
species that debilitate them.
Genetically map Marin County native narrowleaf milkweed to guide local milkweed
distribution and use on public lands.
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You Can Help
Public Agencies, Schools, & Nonprofits
Right Action, Right Place, Right Now!

Inland & Coastal Areas
Actions to Take All Year
Elected officials should take the National Wildlife Federations Mayor’s Pledge.
Apply for funding or coordinate grant funding applications to develop countywide
management strategies for western monarchs.
Develop school education and resource guides for pollinator support gardens.
Establish and support a native milkweed seed bank that will be made available to
local nurseries to ensure year-round availability.
Connect with Resource Conservation Districts and Conservation Organizations to
create programs to plant pollinator support species in pastures, riparian areas, and in
hedgerows.
Partner with agencies and organizations outside of Marin County to support habitat
protection.
Attend regional meetings (within and outside of Marin County) to coordinate
conservation and research efforts.
Support or conduct studies on effects of increased carbon dioxide levels and the
impact to native milkweed.
Create a Marin Monarch Map of population movements and sightings.
Support and create public education campaign on the negative impacts of tropical
milkweed.
Ban the sale of tropical milkweed in Marin County.
Share resources within communities about resource protection agencies.
Create online resource library of western monarchs.
Urge County of Marin to prioritize monarch conservation in planning, stewardship and
conservation decisions.
Urge regulatory agencies to proactively contact land owners/ managers about the
monarchs on their lands to offer help and support.
Include habitat protection and restoration for western monarchs and pollinators in
land use plans.
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Conclusion
Right Action, Right Place, Right Now!

Monarch butterflies have graced this earth for more than 175 million years. In just 200
years, we have managed to degrade their natural habitats, limit their migratory range,
and remove critical support of native nectar milkweed plants critical for nutrition,
reproduction, and safety.
As we conclude this report, we want to leave the reader with some key points:
Several intersecting factors contribute to the decline of the western monarch
population.
Every individual action matters, and action from every level of our communities to
help the butterfly.
We need to improve public education to ensure we are taking the right actions in
the right place, and not inadvertently harming the monarch with good intentions.
We need to prioritize habitat conservation, restoration, and enhancement in inland
and coastal overwintering habitats immediately.
We are happy to announce that the creation of this report has resulted in the
development of a Marin Monarch Working Group made up of individuals and
organizations who will work together throughout Marin County to put the recommended
actions into practice. However, we still need you to help.
We want a future that includes the monarch butterfly.
Help make this a reality!

© Sharon Beals.

© Carlos Porrata.
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Survey Respondents & Projects
Appendix-01
Organizations who completed the survey and their current projects (2019-2020)
are listed below for reference. If an organization is not listed, they did not have a current
western monarch support project in place at the time of the survey or did not respond.
California Native Plant Society, Marin Chapter

Created a major demonstration garden of native plants that support pollinators
in conjunction with the US Army Corps of Engineers and the Bay Model. Developed
plant lists organized by pollinator. Conducted outreach and education to
encourage individuals to create gardens at home. Donated native milkweed and
nectar plants to individuals and organizations. www.cnps.org
Environmental Action Committee of West Marin

Provides outreach, education, and collaboration through the development of the Marin's
Monarch Movement Report that examines the regional response efforts of local
stakeholders to support the western monarch butterfly population. www.eacmarin.org
Home Ground Habitats

Growing native milkweed and nectar plants that can be used in support of habitat
restoration projects in Marin and in gardens. Setting up a new nursery space in Novato
that will be an education center, in addition to a nursery, with programming about how
to establish gardens that support pollinators. www.homegroundhabitats.org
Marin Audubon Society

Planting 360 milkweed seedlings (one and two year plants) in Novato using from
plant donations by the Marin Chapter of the California Native Plants Society.
www.marinaudubon.org
Marin County Parks and Open Space

Surveys and monitors known milkweed populations within preserves, and
developed grant-funded partnerships with restoration partners, like California
Audubon, to restore and/or enhance existing milkweed populations.
https://www.marincountyparks.org
Marin Municipal Water District

Monitors natural resources and preserved habitat areas and has
conducted public education. www.marinwater.org
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Survey Respondents & Projects
Appendix-01
Novato Adopt an Island Program

Created habitat by planting 95% native species and milkweed to support
pollinators and monarchs for 11 years near Alameda del Prado entry to
Pacheco Valley.
www.novato.org/community/sustainability/sustainable-living/take-action
Point Blue Conservation Science

Project plant establishment metrics, educational activity evaluations, and K-12
Education around pollinators, sometimes focusing on monarchs. www.pointblue.org
Turtle Island / Salmon and Watershed Protection Network

Created public education brochures on milkweed, regional mapping on locations
to plant milkweed, list of nectar plants. Created monarch way stations and/or
community gardens at three local schools including Glenwood Elementary (San Rafael),
Brookside Elementary (Fairfax), and Marin Academy (San Rafael). Planted nectar
support plants in Tocaloma and other sites in San Geronimo Valley and Nicasio
Valley areas. www.seaturtles.org
U.C. Marin Master Gardeners

Provides public outreach and education. www.marinmg.ucanr.edu
Xerces Society Volunteers

Coordinating community science through Thanksgiving and New Years Population
Counts and provided public education and outreach. www.xerces.org

Western monarch butterfly on narrowleaf milkweed at Marin
Audubon Restoration Site. © Ed Nute.

Western monarch butterfly on narrowleaf milkweed.
© Marcia Basalla.
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Nectar Plants for Monarchs
Appendix-02
The following list of locally native, fall and spring blooming plants are known to be nectar sources utilized
by monarchs. Monarchs prefer large nectar-rich clusters of flowers, particularly those in the Aster
(Asteraceae) and mint (Lamiaceae) families. Please choose the nectar plants that are most appropriate
for your plant community. There is a knowledge gap as to which plants monarchs utilize for nectar
during the winter. If you live in a coastal zone and observe monarchs nectaring on native plants, please
write to audrey@seaturtles.org and let us know which plants they use.

Coastal and Inland

Season

Fall

Common Name
Saltmarsh baccharis
Coyote brush
California fuchsia
Narrow-leaf buckwheat
Grass-leaved goldenrod
Common gumplant
Hairy gumplant
Coyote mint
West coast goldenrod
Goldenrod
California aster
Western vervain

Spring & Summer

Manzanita
Blueblossom
Western Thistle
Bluedicks
Wild hyacinth
Canyon gooseberry
Pink-flowering currant
Narrlow-leaf mule ears
Smooth mule-ears

Fall

Yellow sand verbena
California goldenbush
Pacific gumplant
Dune goldenrod

Spring & Summer

'Pt. Reyes' Manzanita
Seaside daisy
Spreading gooseberry

Scientific Name
Baccharis glutinosa
Baccharis pilularis
Epilobium canum
Eriogonum fasciculatum
Euthamia occidentalis
Grindelia camporum
Grindelia hirsutula
Monardella villosa
Solidago elongata
Solidago velutina
Symphyotrichum chilense
Verbena lasiostachys

Bloom Time
June - October
September - November
August - October
April - September
August - October
April - October
April - October
June - October
August - September
August - October
July - October
April - September

Arctostaphylos sp.
Ceanothus thyrsiflorus
Cirsium occidentale
Dichelostemma capitatum
Dichelostemma congestum
Ribes mensiesii
Ribes sanguineum
Wyethia angustifolia
Wyethia glabra

February - June
March - June
April - July
February - April
February - April
January - March
January - March
March - July
March - July

Coastal

Abronia latifolia
Ericameria ericoides
Grindelia stricta
Solidago spathulata

March - October
August - October
May - October
May - November

Arctostaphylos uva-ursi
Erigeron glaucus
Ribes divaricatum

March - June
February - July
March - May

Inland

Summer & Spring

Calif. narrow-leaf milkweed Asclepias fascicularis
Hillside gooseberry
Ribes californicum

July - September
January - March

Text by Audrey Fusco, with special thanks to Skylar Lipman, Rebekah Staub, Mia Monroe, and Charlotte Torgovitsky for contributions;
The Salmon Protection and Watershed Network - 9255 Sir Francis Drake Blvd., Olema - www.seaturtles.org/salmon - 415-663-8590
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Recommended Retail Nurseries
Appendix-03
Our partners compiled a list of retail nurseries in the Bay Area that that sell native
milkweed and nectar plants to support healthy western monarch populations.
Is your favorite California native plant nursery missing?
We may not know about them yet. Email us to add them to our online listings.
If they are carrying non-native milkweed (like tropical milkweed) or other harmful nonnative plants, they were not included on this list. Kindly ask them to remove harmful
species from their inventories to protect western monarch butterflies.
Then we can update our list to include them.

Marin County Nurseries
CNL Nursery
254 Shoreline Hwy
Mill Valley, CA 94941
(415) 888-8471
www.cnlnatives.com

Mostly Natives
54 B St., Unit D,
Point Reyes Station, CA 94956
(415) 663-8835
www.mostlynatives.com

Green Jeans
690 Redwood Hwy
Mill Valley, CA 94941
(415) 389-8333
www.greenjeansgardensupply.com

O'Donnells Fairfax Nursery
1700 Sir Francis Drake Blvd
Fairfax, CA 94930
(415) 453-0372
www.odonnellsnursery.com

Nurseries Outside of Marin County
Annie's Annuals
740 Market Avenue
Richmond, CA 94801
(510) 215-3301
www.anniesannuals.com

Emerisa Gardens
555 Irwin Avenue
Santa Rosa, CA 95401
(707) 525-9644
www.emerisa.com

Cal Flora Nursery
2990 Somers Street
Fulton, CA 95439
(707) 528-8813
www.calfloranursery.com

Oaktown Native Plant Nursery
702 Channing Way
Berkeley, CA
510-387-9744
www.oaktownnursery.com

The Watershed Nursery
601 Canal Blvd.
Richmond, CA 94804
(510) 234-2222
www.watershednursery.com
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Recommended Wholesale Nurseries
Appendix-03
Our partners compiled a list of wholesale nurseries in the Bay Area that that sell native
milkweed and nectar plants to support healthy western monarch populations. These
wholesale nurseries are for large landscaping projects.
Call or email before visiting; they may not be open to the general public.
Is your favorite wholesale California native plant nursery missing?
We may not know about them yet. Email us to add them to our online listings.
If they are carrying non-native milkweed (like tropical milkweed) or other harmful nonnative plants, they were not included on this list. Kindly ask them to remove harmful
species from their inventories to protect western monarch butterflies.
Then we can update our list to include them.
Hedgerow Farms
21905 County Road 88
Winters, CA 95694
530-662-6847
www.hedgerowfarms.com

Larner Seeds
235 Grove Road
Bolinas, CA 94924
415-868-9407
www.larnerseeds.com

Home Ground Habitats
PO Box 592
Novato, CA 94948
415-299-9244
www.homegroundhabitats.org

SPAWN Nursery
9255 Sir Francis Drake Blvd.,
Olema, CA 94950
(415) 663-8590
audrey@seaturtles.org
www.seaturtles.org/campaigns/nativeplant-nursery
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Planting Native Milkweed
Narrowleaf Milkweed (Asclepias fascicularis)
Appendix-04
Native milkweed should be planted in inland areas of Marin County. Do not plant if you
are within five miles of the Pacific Coast (coastal areas). If you reside in Coastal Marin
County, help by planting nectar plants to support overwintering populations. The
California Native Plant Society is an excellent resource to learn more about narrowleaf
milkweed (Asclepias fascicularis). We have included some useful information from their
website below:
From the California Native Plant
Society Website
www.calscape.org/Asclepias-fascicularis-()

Narrowleaf milkweed or Mexican whorled
milkweed is a flowering perennial sending
up many thin, erect stems and bearing
distinctive long pointed leaves which are
very narrow and often whorled about the
stem, giving the plant its common names.
It blooms in clusters of lavender or
lavender-tinted white flowers which have
five reflexed lobes that extend down
away from the blossom.

Milkweed gardeners should be prepared
for the plant to be eaten by monarch
caterpillars, but will be rewarded by the
presence of beautiful monarch
butterflies.
The plant is deciduous in winter and will
sometimes die back to the ground before
reviving in the Spring, and is often
covered with aphids, so often best to
plant in less prominent spots in a
garden.It's very easy to grow in soils with
with good drainage, even with no summer
water.

The fruits are smooth milkweed pods
which split open to spill seeds along with
plentiful silky hairs. This plant is common
in the western United States and has the
potential to become weedy.
Milkweeds are the larval host
plants for monarch butterflies, and
this species is probably the single
most important host plant for
monarch butterflies in California.

Western monarch caterpillar on narrowleaf milkweed.
© Alice Cason.
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Planting Native Milkweed
Showy Milkweed, (Asclepias speciosa)
Appendix-05
Native milkweed should be planted in inland areas of Marin County. Do not plant if you
are within five miles of the Pacific Coast (coastal areas). If you reside in Coastal Marin
County, help by planting nectar plants to support overwintering populations. The
California Native Plant Society is an excellent resource to learn more about showy
milkweed (Asclepias speciosa). We have included some useful information from their
website below:
From the California Native Plant
Society Website
www.https://calscape.org/Asclepias-speciosa(Showy-Milkweed)

Showy milkweed is native to much of the
western half of North America. In
California it is found in the Sierras and
Coast Ranges, from Tulare County to
Modoc and Siskiyou Counties.
This flowering plant is a hairy, erect
perennial that grows to about 4 feet tall.
The large, pointed, banana-like leaves are
arranged opposite on the stalk-like stem.

Alkaloids inside the plant are picked up
by the caterpillars and give them
protection by making them taste awful to
predators.
Showy milkweed may be planted
by residential gardeners in inland
areas of Marin County, but should
not be planted on public lands.

The fragrant eye-catching furry pale pink
to pinkish-purple flowers are arranged in
thick umbels. Their petal structure is
reflexed and the central flower parts, five
hoods with prominent hooks, are starshaped.
The fruit is a large, rough follicle filled
with many flat oval seeds with luxuriant
silky plumes. It spreads by underground
rhizomes, forming an expanding clump.
Showy milkweed is popular with birds
and insects, notably the Monarch
butterfly.

Showy milkweed, from California Native Plants Society
© Barry Breckling.
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Dangers of Tropical Milkweed
(Asclepias speciosa)
Appendix-06
Xerces Society outlines the dangers
with planting tropical milkweed that we
have adapted below [31]: Tropical
milkweed has become popular due to
its quick growth rate, beautiful blossoms
and foliage that lasts all year. While both
humans and monarchs have come to
love this plant, it is destroying the
livelihood of the western monarch.
Problems with tropical milkweed:

Tropical Milkweed, © Alice Cason.

It is not native to California. Planting
native species benefits all species that
share a home in Marin. Non-native
species confuse species and may carry
diseases or parasites that can be
harmful to native wildlife.

It often supports a protozoan parasite
(Ophryocystis elektroscirrha) that
uses grown monarchs as their host.
This parasite can travel with the
monarchs to different sites resulting in
deposits of the parasite left behind.
Since it does not die at the end of the
season, newly born caterpillars eat the
leaves, ultimately eating the parasites.
"High OE levels in adult monarchs have
been linked to lower migration success,
reductions in body mass, lifespan,
mating success, and flight ability".

It does not die back in the winter. This
confuses the butterflies who seek
milkweed for reproduction. The
butterflies linger around tropical
milkweed reproducing when instead
they should be migrating to
overwintering habitats along the
California coast. The butterflies leave
too late for the coast and do not
survive. The next generation of
caterpillars born on the tropical
milkweed also do not survive the winter.

For all of these reasons, tropical
milkweed has a devastating effect on
the population of western monarchs
and should be avoided.

Native narrowleaf and showy milkweed are important host plants for
western monarch butterflies in Marin. Residential milkweed gardeners should plant
several near each other and be prepared for monarch caterpillars to eat them.
Remember to cut them back in the fall. The reward will be a generation butterflies.
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Additional Resources
Appendix-07
Pesticides
Where can I learn more about pesticides? Yard Smart Marin provides resources to learn more
about how to avoid using harmful chemicals and toxins in your garden. www.yardsmartmarin.org
What are neonicotinoids? Read the National Library of Medicines report on the dangers of this
chemical and the how it harms monarchs. www.pubmed.ncbi.nlm.nih.gov/31480499

What to do if you suspect your plants have been treated with neonicotinoids?

Visit Monarch Joint Venture to learn how to protect monarchs in your garden.
www.monarchjointventure.org/faq/what-to-do-if-you-have-neonicotinoid-treated-plants-and-howto-avoid-them

Restoring and Managing Native Habitats
Where can I find resources on habitat restoration and management?
Several resources are available to inform habitat restoration efforts. Some technical examples are
listed below:
• Environmental Defense Fund: www.edf.org/sites/default/files/content/Monarch-ButterflyHabitat-Creation-in-California-A-Technical-Field%20Guide.pdf
• Xerces Society: www.westernmonarchcount.org/wp-content/uploads/2014/11/2017040_ProtectingCaliforniaButterflyGroves.pdf

Climate Change
Where can I find information about climate change and monarchs? Research is being
conducted in this area. Some good resources to understand negative impacts include the World
Wildlife Fund and and the Climate Institute. Note: much of this research is focused on the eastern
population of monarchs.
• World Wildlife Fund: www.worldwildlife.org/pages/monarch-butterflies-and-climate-change
• Climate Institute: www.climate.org/saving-the-monarch-butterfly

Community Science Sources: Data and Ways to Engage
Where can I find information on population numbers?
Where can I report sightings of Monarchs in my community?
You can help by becoming a volunteer or logging sightings of monarchs in your backyard online.
Some community-science programs are listed below.
• Western Monarch Count: Thanksgiving and New Year's Count Data.
www.westernmonarchcount.org/data
• Milkweed Mapper: Monarch and Milkweed tracking.
www.monarchmilkweedmapper.org
• Project Monarch Health: Community science program tracking protozoan parasites.
www.https://www.monarchparasites.org
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Additional Resources
Appendix-07
Recommended Reading
Selected titles we recommend to order from your local bookstore.
Chasing Monarchs: Migrating with the Butterflies of Passage (2014)
Robert Michael Pyle
Gardening for Butterflies: How you can attract and protect beautiful, beneficial insects (2016)
Xerces Society
www.xerces.org/publications/books/gardening-for-butterflies
Flight Behavior (2013)
Barbara Kingsolver
The Butterflies' Promise (1999) Children's Title
Julie Ovenell-Carter and Kitty Macaulay

Recommended Viewing
TED Talk, Mary Ellen Hannibal: How You Can Help Save the Monarch Butterfly and the Planet.
www.ted.com/talks/mary_ellen_hannibal_how_you_can_help_save_the_monarch_butterfly_and_
the_planet

Educator Resources
Journey North, includes instructional materials, vocabulary, reading and inquiry strategies
www.journeynorth.org/tm/educators_index.html

Latest Research
North American Monarch Butterfly Ecology and Conservation
www.frontiersin.org/research-topics/7657/north-american-monarch-butterfly-ecology-andconservation

© Sarah Killingsworth.

© Sharon Beals.
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