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Project Background and Objectives
South-Central Monarch Project
Project Overview
The recovery of the monarch butterfly and the goal to thus preclude the need for federal listing of
the species has prompted immense effort and investment among government agencies, NGOs,
universities, the private sector, and Texas landowners. However, species recovery is most effective
when research, conservation efforts, and investments are comprehensive and coordinated across
the range. Unlike the mid-western and northern part of the species range in the United States,
rangelands and urban areas dominate the landscape supporting the spring and fall monarch
migrations in Texas and Oklahoma. At the onset of this project, Texan by Nature convened experts
and organizations engaged in monarch research and conservation in the south-central portion of
the butterfly’s migratory pathway in an effort to ensure a more comprehensive partner
conservation strategy, and to optimize the effectiveness of recovery efforts in this portion of the
migratory pathway. The symposium was held on May 31–June 1, 2017, at the Lady Bird Johnson
Wildflower Center in Austin, Texas. This report represents the collective information obtained
during presentations and working groups during the two-day event. This information will guide
post-symposium work to further coordinate and implement a comprehensive conservation effort
and identify key strategies for recovery of the monarch.

In order to effectively address the conservation challenges facing the monarch in the south-central
part of its range, a collaborative effort among representatives from all agencies and organizations
currently engaged in monarch conservation efforts is critical. This project has involved numerous
organizations and state and federal agencies, private landowners, and scientists (Appendix A) who
are involved in research and conservation efforts benefitting the monarch butterfly, with an
emphasis on the eastern migratory population. Post-symposium communication and meetings
with contributing partners will be held through May 2018 to accomplish the goals and objectives
established at the Symposium (Appendix B).

This project is being funded by the National Fish and Wildlife Foundation, through its National
Butterfly Conservation Fund (www.nfwf.org/monarch).

Project Goals and Outcomes
This project is divided into 3 phases:
● Symposium
○ Bring stakeholders together to obtain the status of current conservation efforts in
Texas and Oklahoma (see agenda in Appendix C)
■ Research and monitoring
■ Land conservation management
■ Communication and outreach
● Post-Symposium (current phase)
○ Organize symposium outcomes into findings that program partners can use as a
roadmap for conservation of the monarch butterfly
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● Implementation
○ Finalization and implementation of the strategies and plans outlined at symposium
■ Create a set of measurable conservation outcomes and deliverables through
various outreach mechanisms
■ Communicate symposium outcomes
■ Coordinate partner efforts

Presentations

Welcome and Keynote
Mr. Patrick Newman (LBJ Wildflower Center)
Mrs. Katharine Armstrong (Texan by Nature)
Mr. John Faraci (National Fish and Wildlife Foundation)
Keynote by Mrs. Laura Bush
NFWF Butterfly Conservation Fund
Monarch Butterfly Conservation Fund, Todd Hogrefe (NFWF)
In Closing
Mrs. Katharine Armstrong (Texan by Nature)
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General Understanding
The monarch is perhaps North America’s most iconic butterfly species. This pollinator species is
easily recognized by its black, orange, and white wing pattern. The monarch is extremely unique
because of its annual trinational migration that spans thousands of miles and several generations
to accomplish, making it one of the most fascinating butterfly species.
Annual Migration for the Eastern Monarchs

The fall migration begins in early fall as the days begin to shorten, temperatures cool, and food
supplies begins to wane, triggering the butterflies that it is time to migrate. This migratory
generation sets out from its summer breeding grounds in the upper Midwest and southern Canada
and begins to funnel toward Mexico—a place they have never been before. Unlike other
generations, this generation lives up to 9 months and will reach their destination in central Mexico
in early November. They will settle into the shelter of oyamel fir trees on south to southwest
facing mountain slopes high on the mountain. During this time, they will be less active to conserve
energy, but they do leave their shelter to bask in the sun and seek nourishment. As spring
approaches, butterflies become more active, begin mating, and prepare to journey northward in
search of milkweeds on which to lay their eggs. These butterflies usually make it as far as Texas
and other southern U.S. states, breeding, laying eggs, and nectaring (feeding) as they migrate. The
first-generation offspring from the populations in Mexico continue north from the southern states
into the summer breeding grounds. By early June, monarchs have moved north throughout their
breeding range, with the full extent of the northbound migration comprising a few generations.
Subsequent breeding generations can occur without additional northward movement, and then
the cycle comes full circle with the onset of the migratory generation that embarks on the journey
south to Mexico each fall.
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Life Cycle
Monarchs undergo complete metamorphosis, like other butterflies. This means that they have an
egg, larva (caterpillar), pupa (via a chrysalis) and adult stage. Female monarchs will lay eggs,
which hatch into a larva or caterpillar, only on several species of milkweed (genus Asclepias),
which is the caterpillars’ only food source. Milkweed provides food and shelter for the caterpillar
for approximately 2 weeks. During that time period, the caterpillar will eat continually and shed
its skin, or molt, 5 times—growing almost 2,000 times its original size. The period between
shedding is called an instar, so during the different stages of growth the caterpillars are often
referred to as instars. The 5th instar caterpillar will typically crawl away from milkweed to a
secure location to enter the pupal stage. The caterpillar will form a silk pad, hang upside down in
the shape of a J, and shed a fifth time to reveal the chrysalis. One to two weeks later, an adult
butterfly emerges with small wings and a fluid-filled abdomen. The butterfly will pump the fluid
from the abdomen to inflate the wings. After the wings have dried several hours later, the
butterfly will take flight to find nectar or a mate. Adult butterflies can survive on the nectar from a
wide variety of flowering plants.

Habitat
Ideal habitat contains both milkweeds to support immature monarch caterpillars, and nectar
plants to nourish adult monarchs and other pollinators. Milkweed is a critical element, because it
is the only host plant for monarch caterpillars. There are numerous species of milkweed the
monarch will utilize but it is important to plant species native to and suitable for the specific
ecoregions along the migratory path. Similarly, native nectar plants are a key component that
must be available during migration and summer breeding. Nectaring plants provide required
nutrition to sustain breeding and migration.
Stands of Oyamel fir trees provide a safe haven for the butterflies in the overwintering grounds of
Central Mexico. Most important is the forest microclimate on south and southwest slopes that
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protects the butterflies from the elements and allows them to conserve enough energy to finish
their journey the following spring.
Decline

Over the last few decades, monarch populations have plummeted. This rapid decline is significant
enough to warrant review by the U.S. Fish and Wildlife Service to determine whether or not the
species should be listed under the Endangered Species Act. The reasons surrounding the
monarch’s decline are multi-faceted. Threats contributing to this decline include, but are not
limited to:
● Habitat loss and degradation (overwintering and breeding habitat)
● Natural causes such as disease, parasites/parasitoids, and predators
● Climate change
● Pesticides

Presentations

State of the Monarch
Introduction and Remarks, Dr. Benjamin Tuggle (USFWS)
National Monarch Conservation Update, Tom Melius (USFWS)
Overview of Monarch Life History and Conservation Opportunities, Wendy Caldwell (Monarch JV)
National and Trinational Monarch Butterfly Science and Conservation Activities
Monarch conservation science partnership update, Pat Ward/Julie McIntyre (USFWS)
Wintering Grounds Updates, Eduardo Rendón Salinas (WWF-Mexico)
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Population Monitoring
This project supports the current effort underway to develop and encourage adoption of
simplified, ground-level monarch conservation monitoring methods to be used by field
conservation professionals, researchers, and citizen scientists. The Monarch Joint Venture (MJV),
as part of the Monarch Conservation Science Partnership, is coordinating this national monitoring
strategy with a suite of standardized protocols for measuring a number of monarch and associated
habitat attributes.

The Integrated Monitoring Strategy (IMS) uses a spatially balanced sampling scheme and draws
from existing citizen science programs to deliver a suite of protocols that capture many aspects of
habitat quality, threats, and monarch use of that habitat. Data gathered through the IMS contribute
to existing population and habitat models that inform broad-scale monarch conservation.
Researchers alone cannot cover enough ground to capture all the information that is needed. The
efforts of citizen scientists and land managers are also critical to monitoring and conserving
monarchs and their habitat. Cumulatively, with enough observers contributing data across the
monarch range and across the season, a more comprehensive picture of monarch activity and
habitat availability can be developed and used to inform local, regional, and national conservation
efforts.
The IMS is designed to collect data from citizen scientists, researchers, land managers, or any
other interested groups. Participants can monitor priority, predetermined sites or sites of their
own choosing. Online training resources will be made available through the MJV, and observers
can contact them for additional training opportunities in their local area. The IMS protocols are a
work in progress; therefore, they are not included in this report. The latest information on this
Integrated Monitoring Strategy is available at: https://monarchjointventure.org/getinvolved/mcsp-monitoring/
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Consolidated Monarch Conservation Plan Goals and Objectives
Numerous state, regional, and national monarch conservation plans have been developed to
address monarch population decline, promote recovery efforts, and help identify and develop
targets. These plans identify the monarch conservation goals and objectives of various
organizations for the South-Central Region. Consolidating these goals and objectives can provide a
picture of overarching priorities among organizations. Following are summaries of
goals/objectives from Urban, Regional, and National plans (See Appendix D for individual plan
goals and objectives).
Urban Plans

● Increase the number of monarch habitats and waystations
● Increase awareness of the monarch's plight and the need for monarch conservation
(through a comprehensive communication strategy)
● Increase the availability of education programs in the schools and the number of school
gardens
● Discourage the use of pesticide and/or limit mowing in habitat areas
● Bring about policy and practice changes that encourage habitat creation, restoration, and
conservation of native pollinator species (to include plant sellers)
● Expand citizen science efforts
● Form relationships and partnerships for monarch conservation

Monarch Conservation Plans Incorporated: Alamo Area, Fort Worth, Greater Dallas, Gulf-Houston
Regional, Oklahoma City.
Regional Plans

● Habitat Conservation
○ Inventory of current habitat conservation and management activities
○ Conserve/protect and increase diverse patches of flowering herbaceous plants or
stands of flowering shrubs, trees, and nesting sites (to include adapting
management practices)
○ Native pollinator protocols for agricultural tax valuation based on wildlife
management and state development projects
○ Improve pollinator protection without resulting in undue hardship or economic
damage to agricultural industry
● Education and Outreach
● Research and Monitoring
● Partnerships/Collaboration
● Funding and Governance

Conservation Plans Incorporated: Management Recommendations for Native Insect Pollinators in
Texas (Texas Parks and Wildlife Department), Oklahoma Pollinator Protection Plan (Oklahoma
Department of Agriculture, Food, and Forestry), Oklahoma Statewide Monarch Conservation Plan—
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DRAFT (Oklahoma Monarch and Pollinator Collaborative), Texas Monarch and Native Pollinator
Conservation Plan (Texas Parks and Wildlife Department).
National Plans
● Habitat Conservation
Monarch habitat conservation on public and private lands, including enhanced and
improved management of milkweed and nectar resources throughout monarch breeding,
migration, and overwintering range
○ Increase the quality, quantity, and connectivity of habitat over large landscapes
■ along I-35 corridor
■ overwintering habitat (decrease/eliminate deforestation)
○ Threat prevention, control and mitigation
■ address threats of habitat loss, fragmentation, and degradation

● Education and Outreach
Conduct education and outreach to increase interest, awareness, and engagement in
monarch conservation efforts
○ Public education programs

● Research and Monitoring (Evaluation and Reporting)
Research and monitor monarch populations and habitats to inform ongoing conservation
work
○ distribute genetically appropriate seed
○ improve technology for native seed production
○ conduct ecosystem restoration with emphasis on biological diversity
○ develop tools that enable managers to make timely, informed decisions for
restoration
● Partnership and Collaboration
Develop public-private partnerships across all activities
○ provide organizational coordination
○ develop strategies for communication
○ develop innovative approaches that promote sustainable livelihoods for local
populations

Conservation Plans Incorporated: Monarch Butterfly Business Plan (NFWF), Monarch Butterfly
Recovery Plan (MW), Monarch Butterfly Recovery Plan, Part 2 (MW), Monarch Conservation
Implementation Plan (MJV), National Seed Strategy (BLM), National Strategy to Promote the Health
of Honey Bees and Other Pollinators (The White House), North American Monarch Conservation Plan
(Commission for Environmental Cooperation), Pollinator Partner Action Plan (The White House).
Presentations

State and Regional Planning Efforts for the Monarch Butterfly
Introduction, Ed Boggess (Midwest Association of Fish and Wildlife Agencies)
National and state conservation planning efforts, Claire Beck (MAFWA)
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Oklahoma Department of Wildlife Conservation Conservation Plan, Matt Fullerton (ODWC)
Texas Monarch and Native Pollinator Conservation Plan, Ben Hutchins (TPWD)
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Data Gaps in Understanding Monarch Butterflies
The main focus for the Data Gaps segment of the symposium was to identify where the
conservation community lacks an understanding of the factors affecting monarch butterflies'
success in the south-central region and to discuss how best to gather these data and contribute to
the Species Status Assessment process and the Monarch Conservation Science Partnership (MCSP)
on the national level. Once gaps are determined, the community can begin the process of filling
these missing components through targeted research.

Initial discussion focused on the habitat needs and stressors to monarch butterflies. Areas of focus
related to habitat included:
● Location and condition of different types of habitat across ecoregions and any needed
enhancements in these habitats to promote monarch reproduction and success
● Specific discussion related to the availability and condition of habit in south Texas and
northern Mexico
● The role and timing of best management practices on habitat suitability
● The effect of best management practices in increasing habitat characteristics to support
monarch success
● Nectar plant availability, monarch use, and how timing of nectaring resources coincides
with the migration through the flyway
● Habitat use by the fifth generation and winter-breeding monarchs and implications of these
parts of the monarch population on the overall success of the monarch migration

Conversation related to stressors focused on the numerous sources of potential mortality across
the range, from roadkill to environmental factors to impacts from chemicals. The group discussed
the need to review the significance of stressors, especially those related to population viability, as
some of the stressors may have a local impact, but may not have a population-wide significant
impact.

Next, the group considered how best to gather the research information and data needed to
answer these questions. The participants agreed a mix of federal and state efforts as well as
citizen science contributions would be needed to gather all of the needed data. State and federal
agency monitoring will be important and utilization of the national monitoring protocol should be
encouraged. Citizen science data gathering efforts across both urban and rural areas are also a key
piece of the effort. Federal properties, other conservation lands, and private lands spatially
balanced across the landscape will be important places to gather data.
Last, the group provided direction on potential next steps to gather the necessary information,
including:
● Organize the list of research needs discussed during the work session
● Identify existing research being done on the areas of focus and focus on those areas that
still need data instead
● Create a Google docs/sharing document to broadly rank areas of research need and
provide symposium participants and monarch butterfly experts an opportunity to rank in
order of importance
12

● Engage other entities (in addition to state and federal agencies) in existing monitoring
efforts (land conservancies, easement holders, other landowners)
● Encourage researchers to contribute to the MCSP integrated monitoring strategy national
monitoring database while doing current research

Post-Symposium Work to Fill Data Gaps

The working group produced a list* of potential research needs to better understand monarch
butterflies in the south-central region of the United States. The Comptroller’s Office is preparing a
survey to receive input on existing research and priority of importance in these areas. The survey
will be shared with interested entities such as members of the data gaps working group, experts in
monarch butterfly research, participants in the South-Central Monarch Symposium, participants
in the Texas Monarch Summit, Monarch Joint Venture members, and members of the
Comptroller’s monarch butterfly working group. The potential research needs will be compiled by
priority and depth of knowledge. The results will be shared with all interested parties and funding
entities.
*Research Areas of Interest in Understanding Monarch Butterflies in the South-Central
Region

Areas of Research Related to Habitat Needs for the Monarch Butterfly
● How best can additional data in the south-central region be gathered through monitoring
efforts?
● What areas of the south-central region need additional monitoring efforts to better
understand the distribution and habitat characteristics of the monarch butterfly in the fall
and spring migration?
● What is the optimum spatial location of habitat for the butterfly in the south-central
region?
● What patch arrangement and scale of conservation is needed to enhance monarch
reproductive success in the south-central region?
● What is the habitat condition and availability in South Texas and Mexico and how does this
habitat contribute to adding weight to butterflies and ultimately to the success of
monarchs?
● Do different milkweed species in the south-central region have different larval success
rates? What factors such as OE may drive larval success related to milkweed type?
● How does the presence of non-native milkweed affect the monarch butterfly in the southcentral region and the migratory population?
● What is the role of the fifth generation to the overwintering populations and what
management is needed to support habitat for this generation?
● How many nectar plants are needed across the landscape in the south-central region to
support monarch reproduction and success? Is the current distribution and number of
nectar resources in the region sufficient for the population targets envisioned in
conservation plans?
● Does the monarch butterfly need a different patch size, distribution, or type of nectar plant
in the spring than in the fall?
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● How important is diversity in arthropod and plant communities in monarch butterfly
habitat to reproductive success and monarch survival?
● Where are the important roosting areas for the successful migration of the monarch
butterfly through the south-central region in the fall?
● What best management practices are needed to enhance availability of milkweed along
right-of-ways?
● What practices are most effective to provide timeliness of available milkweed in both the
spring and the fall for the current year and growth for the population in future years?
● What is the increase of survivability of monarch butterflies that can be achieved by
implementing best management practices in the south-central region?

Areas of Research Related to Stressors for the Monarch Butterfly
● What are the different sources of mortality for the different life stages of the monarch
butterfly? What is the impact from each source and from all collectively (road,
environmental other factors, etc.)? How significant are these impacts?
● What are the stressors to the monarch butterfly migratory population in the south-central
region during the chrysalis stage?
● What stressors in the south-central region are significant enough to drive monarch
butterfly population dynamics in the migratory population?
● How sensitive are monarch butterflies to commonly used chemicals across the migratory
path in the south-central region?
● What are the impacts and exposure risks of spraying pesticides along the migratory route
of the monarch butterfly in the south-central region?
● What are the impacts of herbicide use on pasture/hay fields related to milkweed and
nectar plant availability?
● What is the impact of mowing practices and timing of management practices on milkweed
and nectar plant availability and monarch butterfly survival in the south-central region?
● What are the effects of brush encroachment and invasive species in grasslands on butterfly
habitat and what management practices can make these landscapes more effective for
butterflies?
● How significant is the effect of predation on the reproductive success of monarch
butterflies in the first and fifth generations in the south-central region?
Presentations

Risks to Monarch Butterfly Population Viability
Risk assessment model and impact of roadkill, Bob Coulson (Texas A&M University)
Impact of pesticides/herbicides, Steve Bradbury (Iowa State University)
Pest and disease impacts, Jerry Cook (Sam Houston State University)
Pest and disease impacts, Jeff Kopachena (Texas A&M University Commerce)
Contributions of the 5th Generation
Contribution of the fifth generation and overwintering generation to the monarch butterfly population,
Kristen Baum (Oklahoma State University)
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Seed Availability
The issue of diminishing pollinator habitat will not be solved without resolving seed availability
issues for future increased restoration efforts. The issue is complex with numerous challenges,
both in conservation and seed production, and will require a unified effort amongst all interested
organizations.

Challenges in Conservation:
● It currently is not commercially feasible to supply all the needed demands of numerous
different stakeholders—small organizations as well as industry—that have different needs
on different scales
● Loss of diversity—with development and land use change, prairie is being converted to
homogenous ecotypes (with this loss of diversity, there is loss of seed ecotypes)
● Seed quality, supply, and origin are underappreciated: misinformation and resulting
failures are frustrating to consumers and agencies
● There is a choke point in seed availability: large-scale seed source development is needed
before successful, on-the-ground impacts will occur
● Native seeds are regionally specific products; pollinator plants and milkweeds are
difficult to produce; fractured markets/demand won’t support large-scale production
● Availability of year-round nectaring plants
● Cost of nectaring plants
● USDA requires seed to be sold on a pure live seed basis, whereas most wildflower seed is
sold on a bulk seed basis (this makes it a challenge to provide financial assistance in
establishing plants in large scale plantings)
● Large-scale application of nectaring plant plantings must be economically feasible. It is not
feasible to assume that small-scale local plant collections can be harvested and provided to
local demand on a large-scale basis. For this to succeed it must be commercialized and be
consistent quality and quantity.

Challenges in Seed Production
● Fragmented markets
● Limited market information
● Climate change
● Recurring drought
● Land fragmentation
● Regulatory lack of value for biodiversity
● Production planning
● Inventory management
● Cost to grow, harvest and process (not all plants are economically feasible to do this)

Conservation Suggestions:
● Science-based prioritization/evaluation of demand
○ Determine OBJECTIVE evaluation of pollinator and milkweed seed availability and
demand
○ What is the success of restoration efforts currently being done?
○ What is the actual restoration need in various regions?
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○ What contribution will agencies have toward demand?
● Seed quality and seed origin need to be bigger priorities
○ Where is seed that is being used coming from?
○ What are options to provide consumers the appropriate and high-quality seeds
based on ecoregion?
○ Determine scientific evaluation to verify if native plants from different areas are
genetically different.
● Scalable and cooperative efforts should be priority
○ There are many islands of effort with very little ecological benefit. Develop plans to
enhance ongoing efforts and create connectivity across the landscape
● Seed mix recommendations by ecoregion
○ If reasonable and acceptable seed mix recommendations can be developed it can
become commercially feasible to supply seeds on a regional basis (by ecoregion).
Seed industry cooperation in this discussion will be paramount to success.

Targets for Possible Solutions

Develop landowner incentives for urban, suburban, and rural applications—as well as for industry
entities. Possibly model the incentives after the Conservation Reserve Program [CRP 00:03:05]—
a cost-share program through the federal government that took degraded, eroded farmland and
paid growers to produce grass seed on it.
● Policy implications needed to advocate for this
● Can’t wait for society to catch up for some of the “disappearing” seed/plant sources
Industry should take a leadership role in moving the seed production issue forward—creating the
demand to jumpstart the market for seed production with the addition of venture capital.
● Target utilities, pipelines, and government agencies to “develop” the demand at required
price points
● Industry investments will create market at a feasible scale

Develop a comprehensive, ecoregion-specific pollinator plant list that is acceptable to all parties.
Use that as a means to start trying to drive the market--to get people in industry to demand that
these seeds and these plants be available.
● Start with a list* of species currently being used by agencies and NGOs and build from there
○ Focus on milkweed varieties as well as other nectaring plants for the southern
plains
● Encourage a focus on the primary species with known benefit to monarchs
o Refine/Add and list by ecoregion
o Scale urban use vs. large acreages
o Incorporate seasonal needs, e.g., fall milkweed
o Incorporate a diversity of species--different or “rare” species may be more or less
important in different years based on the timing of the migration, especially nectar
sources to support the fall migration
● Collect where there is “bang for the buck”
● Develop a process/strategy to link seed collected to places to grow (NRCS, South Texas
Natives)
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● Start targeting for production as feasible

Promote to and educate people on the importance of native prairie restoration, planting, and
mowing to promote seed production to create demand for native seed sources
● Provide resources and pathways for “success”
● “Bring value to ‘weeds’”—change the mindset of pasture managers
● Involve the retail market (example: Texas Association of Nurseryman, Lowe’s, Home
Depot, and other big box retailers) to diversify plant material with a focus on native
pollinators

*Milkweed Distribution Sources
● USDA Plants Database
● The Biota of North America Program
● Oklahoma Vascular Plants Database
● iNaturalist
● Journey North
● Xerces Society
Presentations

Availability and distribution of milkweed and nectaring resources in the south-central
region
Oklahoma milkweed distribution, Kristen Baum (OSU)
Texas milkweed distribution, Janis Bush (University of Texas-San Antonio)
Nectaring resources availability, Ray Moranz (Xerces Society)
Milkweed and nectaring resources seed availability
Forrest Smith (CKWRI)
Robert Ziehr (Natural Resources Conservation Service)
Bill Neiman (Native American Seed)
Dean Williams (Douglas King Seed Company)

17

Working with Rural Landowners
Rural areas are the most obvious location for the creation of monarch habitat. Parcels of land are
potentially available with very few regulatory or community complications. With a collective
acreage of approximately # acres of rural working lands across Texas and Oklahoma, there is great
potential for restoring habitat across the monarch migratory pathway.
Potential Rural Locations include:
● Row crop farms*
● Ranch/grazing operations*
● Private lands held solely for recreational use
● Parks (city, state, national)
● Roadsides
● Backyards
● Right-of-Ways (See ROW Section)
*Farmers and ranchers often use all or part of their land for recreational purposes in addition to
operating a working farm/ranch.
This section covers working with rural landowners in general and then explores the differences
between row crop operations and ranching/grasslands.

Hopefully, the growing public awareness of monarch/pollinator issues will have landowners
knocking at your door. If not, you may need to reach out to them. Contact can be made
electronically (via an online community or email) or face-to-face (at the neighborhood diner or by
driving up their lane). It's best to strike a balance between personal and electronic
communications. Either way you don’t want to contact them too often.
Once you've located landowners open to participating, you need to discuss their goals for their
property. Do they have a land management plan? If not, will they allow you to help them develop
one? This is a critically important first step.
Land Management Plans

A good land management plan should include:
● Goals for the land
● Land acquisition (and sale)
● Conservation tactics
● Pest management
● Available resources
● Etc.

Farmers, ranchers, and other large landowners should have land management plans. If they do,
you should work with them to consider including monarch conservation in their plans.
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Listen to their goals for their property and determine if those goals are compatible with desired
monarch conservation outcomes. This is best done by demonstrating your knowledge while
communicating potential shared goals and conservation outcomes clearly and simply. Try not to
sound too much like a biologist. Use their vocabulary and relate to “landowner” concerns. You
need to find a message that will resonate with landowners in your area. Be straightforward and
clearly explain what needs to be done. You should also make people aware of your agency's
resources and programs. Don't forget the power of word-of-mouth with this particular audience.
The best medium to deliver a message to a landowner may well be his/her neighbor.

The number of people and agencies involved in a movement like monarch conservation can be
overwhelming to a landowner. This situation is made even more difficult by the shortage of staff at
many relevant agencies. It's hard for a landowner to know who to contact with a question or a
concern. You could become a valuable resource to landowners simply by directing them to the
right government agencies, understanding their programs, and supplying contact information.
Another way to encourage a landowner to participate in monarch conservation is to learn what
other species he/she may already be interested in. Many popular game species (white-tailed deer,
wild turkey, quail, pheasants) and songbirds have habitat requirements that are identical to or
compatible with monarchs. A hunter or a birder can get very excited about monarch conservation
that benefits his/her favorite species as well!
Financial Assistance - For some landowners, financial incentives will be the most important
“language” you can speak. Here are a few considerations.

Economic incentives – Economic incentives such as high commodity prices can lead
producers to convert native habitat into cropland, to the detriment of pollinators.
Conversely, economic incentives in the Farm Bill and other programs can provide cost
share to assist in landowners in restoring or maintaining native habitat for wildlife and
pollinators. Legislators should be encouraged by constituents to continue and increase
Farm Bill habitat improvement incentive funding. Landowners need to be made aware of
the programs and how they can be of assistance to their personal conservation efforts.

Conservation easements – These are landowner agreements with governmental agencies
or land trusts in which the owner gives up certain rights for the benefit of financial
payments and protection of conservation values. Easements may be short-term, long-term
or perpetual.
Wildlife Tax Valuation – Incentives for landowners from taxing authorities to reward
them for implementing certain wildlife habitat management practices. These programs
reduce or eliminate tax burden of owning land.

Technical Assistance – Many landowners want to help monarchs and have the financial
wherewithal to do so. That is, they don’t need the financial incentives, they simply don’t know
what to do to help. You can be an invaluable asset to these landowners by providing advice on
preparing the land, what native flowers and milkweed to plant, and more.
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Landowner Agreements – High quality monarch habitat can take a few years to become fully
established. While conservation program lengths may vary, 10-15 years is ideal with a minimum
of three to five years. This could also vary depending on the financial and other resources involved
in the project. Projects requiring a great deal of effort and attempting to develop high-quality
habitat should probably include an agreement to give the habitat adequate time to establish and
"pay back" that effort. This agreement could take the form of a lease, contract, public commitment,
or formal inclusion of monarch conservation in a land management plan.
Working with row crop farms

The key to conservation on a working farm is taking advantage of the places not capable of
producing a viable crop or other marginal farmland. This could include the area missed by
irrigation, the rocky spots, low spots, fence rows, etc. Converting these areas to monarch habitat
has little impact on crop production and might even generate income for the farm if it qualifies for
any compensation programs.

BMPs to establish rural monarch habitat – Establishing new monarch habitat consists of
removing the existing non-monarch-friendly vegetation and replacing it with nectaring plants and
milkweed.

Disturbing existing plant life – Existing vegetation can be removed mechanically, utilizing
approved herbicides or prescribed burning and/or a combination of any and all—this
would likely not happen in an urban area.
Interseeding practices/blooming periods – All planting efforts should include at least
native plant species flowering in each of three blooming periods (spring, summer, and fall).

Native vs. non-native vegetation (tropical milkweed) – With the onslaught of hordes of
non-native plant species into the U.S., there is concern about the use of any non-native
plants in urban settings. Some non-native species such as tropical milkweed may actually
be beneficial to pollinators and not be very invasive. These should be at least considered in
pollinator habitat plantings if native sources are not available.

BMPs to maintain rural monarch habitat – Busy landowners often neglect the effort required to
maintain monarch habitat, allowing woody plants, non-natives, and other undesirable plants to
take over the area.
Controlling unwanted plant species – Woody and herbaceous plants, both native and
exotic, that are invasive and/or overabundant within a habitat can be controlled by
periodic mowing, disking, herbicides, or managed burning.

Other BMPs for a working farm
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Buffers – Transitional areas between tillable and non-tillable acres that may make suitable
native habitat for pollinators.

Under-utilized/odd areas – Areas that are not normally considered to be ‘wildlife habitat’
or with other specified uses may be restorable to native habitat for pollinators.
Restoration agriculture/cover crop – Farming techniques aimed at restoration of
exhausted agricultural land or cover crops planted to protect the soil from erosion may be
able to incorporate pollinator habitat.
Edges and fence rows – The “unproductive” margins of a farm (fence rows, irrigator
corners, etc.) provide opportunity for the establishment of native vegetation without
impacting farm production or operation.

No-till farming – Leaving the remnants of the previous year’s crop or planting a cover
crop onto a harvested field can provide field-wide wintering habitat for pollinators and
beneficial insects.
Soil Health – Maintaining healthy soil is the foundation to species richness in a plant
community.

Contour swales – Erosion control practice to retain soil and moisture and prevent water
quality degradation from silt.

Key line plowing – Specific form of plowing that creates a narrow furrow into the subsoil
along the contour lines of a field’s topography. This technique captures and moves water
for control and absorption to minimize erosion, retain moisture, and build topsoil.
Run off management/erosion control – Excessive runoff from agricultural land may
erode soils of remaining native habitat areas, contributing to water quality degradation
from silt, pesticides, herbicides, and fertilizers.

Water sources – Water can be a critically important resource for pollinators in the southcentral region, and should be considered for inclusion into land management plans.

GMOs/Systemic – The development and use of GMOs (i.e., Roundup-ready crop seeds) and
systemic pesticides may significantly increase productivity, but it affects native habitats
and pollinator-needed plants, perhaps unknowingly for the user. Conscious consideration
of selective or limited use of these products can make more pollinator plants available.

Integrated Pest Management (IPM) – Using natural processes and timing to minimize the
use of pesticides. Landowners should utilize economic thresholds and IPM to determine if
chemicals are required to manage pests. When chemicals are required, producers should
choose products with low toxicity to monarchs, short residual toxicity, or repellent
properties towards bees.
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Consider pollinator impacts when making pesticide recommendations – Ensure that
agronomists and crop consultants consider monarch/pollinator issues when making
pesticide recommendations, including product choices and pesticide timing decisions.

Plant pollinator forage crops – Plant monarch forage crops such as alfalfa, canola, and
sesame. Canola pollen has high protein content that benefits both honey bees and other
native pollinators, and sesame is a midsummer to late fall flowering crop that provides
forage after most flowering plants have ceased blooming. Pollinators can also be helped by
planting flowering trees (such fruit trees) and flowering shrubs to improve forage,
especially in non-farmable or non-crop areas. The ODAFF Regeneration Center has lowcost trees and shrub seedlings such as black locust and vitex. Additionally, plantings in noncrop areas would provide forage that might help concentrate pollinators away from fields
to be treated with pesticides, thereby minimizing impacts to pollinators.
●

●

Many pesticide labels require untreated vegetative buffer strips around sensitive
sites. Plant flowering plants in those buffer strips to provide additional pollinator
forage.

If planting cover crops, add flowering plants into the mix. Even a small percentage of
flowering plants can provide a considerable amount of forage for pollinators. Utilize
alternatives to talc/graphite in planters. When planting seeds treated with
insecticides, utilize alternatives to talc/graphite as they become available. The talc
and graphite can abrade the insecticide treatment off of the seeds, thereby creating
insecticide-containing dust that can drift onto hives and flowering plants.

Follow the label – Pesticide label language is developed to ensure that pesticides will not
pose a risk of unreasonable adverse effects to human health or the environment. Failure to
comply with the label not only puts humans and the environment at risk, it is also illegal.
Always comply with these and other label restrictions to reduce risks. Applicators are
bound by all directions, precautions, and restrictions on pesticide labeling, even when
following other BMPs. Contact the ODAFF, OSU Department of Entomology or your county
extension agent with any questions on pesticide label language.

Avoid drift – Pesticide drift involves the off-site movement of pesticides through the air
from the treatment site to adjacent areas, either in the form of mist, particles, or vapor.
Drift reduces the effectiveness of the chemical applied, since only part of the applied
amount reaches the target. Drifting chemicals also pose a risk to non-target organisms that
come in contact with the off-target residues. These insecticides can negatively affect
pollinators and other beneficial insects by direct contact or by contaminating their forage
and habitat. Drifting herbicides have the potential to further reduce quality forage available
to pollinators. Contact OSU Extension or the ODAFF Pollinator Protection website for more
information on how to reduce pesticide drift.
ODAFF has created an interactive, searchable map where pesticide applicators can identify
registered bee yards and other pesticide-sensitive sites. The Pesticide Sensitive Location
Viewer (PSLV) also contains beekeeper contact information and can be found on the
ODAFF homepage (http://www.ag.ok.gov).
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Choose products with lower risk to pollinators – Avoid dusts and wettable powder
insecticide formulations. These can leave a powdery residue that sticks to hairs on

pollinators. Granular and liquid formulations are safer, since granules do not typically stick
to the hairs of pollinators, and liquids dry onto plant surfaces. Also choose products with
lower residual toxicity to pollinators.

Plant pollinator Forage – Everyone can plant flowering forage for pollinators. Plants that
support pollinators are also beneficial for other wildlife, are often visually attractive, and
can help improve soil health. Flowers often come to mind when thinking about pollinators,
but pollinators also utilize trees, shrubs, and other less-noticeable plants for pollen and
nectar sources. It is important to consider diversity when choosing plants to ensure
adequate forage for the entire growing season. Diversity will also ensure pollinators have
access to all of the nutrients they require to be healthy. Here are some easy, efficient ways
to improve pollinator forage. Check the ODAFF pollinator protection website for specific
information on pollinator friendly plants.

Municipalities can plant flowering trees, shrubs, and flowers that provide good
forage for all types of pollinators. Diversity is important, since the pollen and nectar
of each species carries a different nutrient load for the pollinators. This can be
worked into new plantings. Every time a plant is added/replaced, choose a variety
that will contribute to pollinator forage. Foraging honey bees are typically not
aggressive and should not pose a danger to the public.

Counties have over 85,000 miles of roads and they present an excellent opportunity
to provide more forage for pollinators. While motorist safety is of primary concern,
numerous ideas and practices to improve forage opportunities can be implemented
at low to no cost. Many of these right-of-ways already have several species that
provide forage for pollinators. Where appropriate, and where it does not impact the
safety of motorists, county commissioners can identify and plan to mow around
those plants that are beneficial at the time. County commissioners can also actively
plant appropriate new beneficial species in areas that are cleared while
reconstructing bridges and ditches. Finally, when possible they can plant short forbs
into secondary road ditches and intersections to decrease the need to mow as often
while also improving road visibility.

Homeowners can put out potted flowering plants, create flowerbeds, plant
flowering trees and flowering shrubs. Oklahoma Department of Agriculture Food
and Forestry’s Regeneration Center at Goldsby has low cost trees and shrub
seedlings such as black locust and vitex. Homeowners can also establish flower
gardens to provide pollinator forage. Homeowners should also take special
precaution when applying pesticides. The pesticide user BMPs apply to anyone
using pesticides. Remember, the pesticide label is the law and it is in place to
minimize risk to the environment and human health.
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Create habitat for native pollinators – Roughly 70 percent of native pollinators nest in
the ground. They burrow into areas of well drained, bare, or partially vegetated soil. Other
native pollinators nest in abandoned beetle houses in snags or in soft centered, hollow
twigs and plant stems. Native pollinators will also utilize dead trees and branches. Habitats

can be created by leaving deadfalls and brush piles as nesting habitat. Consider the type of
habitat you wish to create and native pollinators you want to attract. Be cognizant that
certain structures might attract other animals such as foxes, coyotes, skunks, and
porcupines.

Working with ranchers and grasslands
While a ranch may well have edges and/or odd areas that could be turned into permanent habitat,
the real key to combining monarch habitat and cattle is a grazing system that includes monarch
habitat management. Operations that include habitat management for pollinators may be eligible
to sell conservation branded beef at greater prices than typical beef.
Grassland/Rangeland BMPs

BMPs to establish ranch/grassland monarch habitat – Establishing new monarch habitat
consists of removing the existing non-monarch-friendly vegetation and replacing it with nectaring
plants and milkweed.

Disturbing existing plant life – Existing vegetation can be removed mechanically (disking,
tilling, etc.), with herbicides or prescribed burning, and/or a combination of any and all of
these techniques—this would likely not happen in an urban area.
Interseeding practices/blooming periods – All planting efforts should include native
plant species that flower in each of the three blooming periods (spring, summer and fall).

Native vs. non-native vegetation (tropical milkweed) – With the onslaught of hordes of
non-native plant species, there is concern about the use of any non-native plants in urban
settings. Some non-native species such as tropical milkweed may actually be beneficial to
pollinators and not be very invasive. These should be at least considered in pollinator
habitat plantings where native species are not available.

BMPs to maintain ranch/grassland monarch habitat – Busy landowners often neglect the
effort required to maintain monarch habitat, allowing woody plants, non-natives, and other
undesirable plants to take over the area.

Controlling unwanted plant species – Woody and herbaceous plants, both native and
exotic, that are invasive and/or overabundant within a habitat can be controlled by
periodic mowing, subsoiling/disking, herbicides or managed burning. Grazing is also a
form of disturbance and can serve to control plant growth.

Prescribed grazing system – Defined grazing practices that include consideration of
habitat maintenance. Rotating pastures and controlling the number of cattle per acre are
examples.
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Harvesting hay – Harvest can substitute for grazing, helps manage invasive species, and
produces a salable crop and/or feed for animals in other locations.

Other BMPs for ranch/grassland
Contour swales – Erosion control practice to retain soil and moisture and prevent water
quality degradation from silt.
Water management/hydrology – Activities geared toward control and/or retention of
water to encourage healthy and natural ecological systems and preferred land uses.

Key line plowing – Specific form of plowing that creates a narrow furrow into the subsoil
on the contour lines of the topography that captures and moves water for control and
absorption to minimize erosion, retain moisture and build topsoil
Run off mgmt./erosion control – Excessive runoff from ag land may erode soils of
remaining native habitat areas and contribute to water quality degradation, in addition to
carrying contaminants such as pesticides and fertilizers.

Mowing and Brush Management
(Adapted from the presentation by Tim Siegmund from TPWD)

Mowing and brush management are practices that are fairly familiar to landowners and more
easily understood than some of the other concepts discussed. Symposium participants felt that
most landowners think that areas with brush are too thick and their openings are too open and
not heterogeneous enough for monarch habitat. Those principles guided much of the discussion
on mowing and grazing.
Brush management is less about management or elimination and more about brush sculpting.
How much brush can you deal with, how much can you manage, to accomplish our goals.

Mechanical treatments are often the last option, as they are more expensive per acre than
herbicide or fire. In addition, many plant species re-sprout after mowing, although you can go back
and use fire to manage the re-sprouts. Clearing the understory using brush control and coming
back to spot treat with a herbicide is called integrated management, which allows the understory
to continue to develop without completely knocking it back.
Your brush management goal should be diversity in three categories:
● Structure
● Species
● Scale

Across Texas and Oklahoma, impact of practices can vary due to ecoregion variations—brush
control may last longer in some areas than others.
Brush Species of Concern:
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● Native Invaders-Fire Driven
○ Juniper-various species
○ Mesquite

○ Huisache
○ Yaupon

● Exotic Invasives
○ Chinese Tallow
○ Chinese Privet
○ The list goes on

Mowing is not a bad word. Proper mowing can be beneficial. Consider:
● Frequency—how often, intensity
● Height—how low are you mowing? Opening up the top allows smaller grasses to grow
through and new plants to establish themselves.
Prescribed Fire and Grazing
(Adapted from the presentation by Chad Ellis of the Noble Foundation)

Without disturbance or external inputs, the typical ecosystem goes through a succession process
where each type of plant cover is replaced over time with a larger type of plant cover until it
reaches the climax forest stage seen on the right side of the chart.

Two things influence this process. The first is the water and nutrients available in the soil. A new
(larger) stage of plant life can’t take over if the landscape won’t support it. The second is
disturbance. If the soil is continually disturbed before a larger stage of plant life can take over, it
will remain in the previous stage.

The ecosystem in the southern great plains developed naturally around grazing and fire
disturbance, so getting back to managing these lands in this form will help all of us. Game
management (or the management of any species) is actually about land management. It’s not just
about the processes of grazing and fire, but the proper use of these processes.
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Land management is the long-term effort to meet those objectives by controlling the timing,
distribution, frequency and intensity of disturbance. There should be a management plan in place
that focuses on the long-term results.
We have to begin to think bigger when it comes to disturbance. We have to think beyond game
animals and livestock and look at flowering plants during spring, summer, and fall for the
management of insects such as bees, flies, beetles, and butterflies.
Many ranchers manage for one thing: cattle.
● They keep a uniform animal distribution to create uniform forage
● They focus on a “key plant” concept that favors cattle
● Therefore, they optimize for animal performance and production

By managing for homogenous pastures, we eliminate bare ground, forbs, and brush, and therefore
create areas less suitable for wildlife. We’re left with no spring flowering plants, and only a few in
the fall. Wildlife and pollinators need a messy, heterogeneous landscape. Weeds are a good thing.
It’s okay to see a few in a landscape.

We need several successional stages across a landscape. Wildlife occupy several successional
stages and require random disturbances across the landscape of different intensities, in different
locations and at different times. This is accomplished through boots-on-the-ground planning. We
need more NRCS, extension biologists on the ground to work long term with landowners.

The stocking rate (forage/animal balance) is the number one issue with landowners. Overstocking
is the most abused aspect of grazing management. Prolonged overstocking leads to overgrazing,
which is detrimental to wildlife as well as livestock.
Prolonged high stocking rate causes:
● Increase in annuals, decrease in perennials
● Abundance of bare ground
● Poor animal performance
● Poor wildlife habitat for most species
● Very little fuel accumulation so you can’t use fire

All of which is detrimental to wildlife, livestock, and the livelihood of the livestock producer.

You want, instead, to set a low to moderate stocking rate:
● Perennials increase
● Plant diversity increases
● Increased selectivity for livestock
● Less bare ground
● Increased litter providing fine fuel so you can use fire

Long term, what should we be managing for?
● Nectar producing/flowering plants in the fall
● Majority of flowering plants in the spring
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Ecosystems are very complicated. We need a long-term management plan and boots on the
ground to help producers and empower producers to create better wildlife habitat and better
ranches, leading to better monarch habitat.
Presentations:

The need for habitat restoration--morning keynote, Chip Taylor (Monarch Watch)
Landowner Perspective
Sycamore Canyon Ranch, Ruth Russell
B & B Farms, Carl Bunch
The Laurels Ranch, David and Myrna Langford
Linking Monarchs to Other Conservation Efforts
Linkage to other grassland-dependent species including pollinators and migratory birds, Jim Giocomo
Linkage of monarchs to other landscape habitat conservation/holistic planning/implementation efforts,
Bill Bartush (Gulf Coast Prairie Landscape Conservation Cooperative)
Conservation Practices
Prescribed fire and grazing, Chad Ellis (Noble Foundation)
Mowing and brush management, Tim Siegmund (TPWD)
Pesticide/herbicide best management practices, Bill Reeves (Monsanto)
Farm Bill Programs
Monarch conservation benefits on private lands, Lori Ziehr
Conservation Programs for private landowners
Landowner incentive program/pastures for upland birds, Tim Siegmund (TPWD)
Partners for fish and wildlife in Texas, Cyndee Watson (USFWS)
Partners for fish and wildlife in Oklahoma, John Hendrix (USFWS)
Oaks and Prairies Joint Venture/Grassland Restoration Incentive Program, Jim Giocomo (OPJV)
USDA programs, Russell Castro (NRCS)
Monarch Wrangler Program, Shannon Harris (Texan by Nature)
Texas State Soil and Water Conservation Board, Liza Parker (TSSWCB)
Monarch Butterfly Habitat Exchange, David Wolfe (Environmental Defense Fund)
Conservation easements, Carolyn Vogel (Texas Conservation Connection LLC)
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Working with Urban/Suburban Landowners
Monarch conservation has advanced a great deal in the past 15 years, gaining momentum and
becoming a popular issue. This is due in part to the fact that the monarch butterfly is a flagship
species whose fate is a signal for other species and the health of the ecosystem as a whole. It is also
due to the fact that the monarch issue is something people may feel they can personally do
something about, as opposed to other conservation issues such as rainforest decline or sea level
rise. Monarch conservation is also unique in the fact that it can be aided using very small plots of
land. These factors combine to make monarch conservation ideal for urban/suburban
environments.

Preserving Open Space/Native Landscape – Undeveloped land is in constant demand in an
urban environment for the homes, offices, factories, and service establishments that make an
economy work. At the same time, more and more medical, mental health, and city planning
professionals are recognizing the benefits of greenspace and exposure to nature on the well-being
of city residents. Monarch habitat can provide a safe, attractive microcosm of nature in space as
small as a vacant lot or a parking lot island. It's an ideal way to bring a little nature into the city.

Some potential forms of low-impact development that allow pollinators and people to coexist
include:
Wildscapes/corridors – Increases in demand for wild space, nature areas, natural
settings, wildlife, wildflowers, and hiking trails are resulting in more of these spaces being
created by municipalities, developers and builders, corporations, and urban planners.
Incorporation of pollinator-friendly habitat should be a positive asset for most people,
especially if labeled for monarchs.
Community/pollinator gardens – The creation of pollinator gardens in urban settings is
popular and can lead to more pollinator habitat being available. Availability of planting
expertise, milkweed plants, and pollinator nectar plant seeds will be key to this trend
continuing to grow.
Stormwater management – Stormwater has been managed in the past with pipes or
concrete or riprap stream and river banks. Incorporation of native habitat into stormwater
management can have a functional place in future stormwater planning and has already
been incorporated into revision of existing stormwater systems.
Mitigation/set aside areas – Properties turned into pollinator habitat can be possible if
those overseeing planning for mitigation lands or set aside areas can be educated on the
benefits of and methods for incorporating pollinator habitat. It’s a relatively easy land use
to establish and manage.
Recreation area redefinition – Urban citizens are accustomed to having their recreation
areas being mowed, non-native grasses and gardens of exotic plants. Places to kick or
throw a ball around, sit down for a picnic or jog in safety. Saving the monarch has gotten
many citizens interested in considering alternatives for at least some of their recreation
areas – natural areas suitable to critters such as pollinators. As with any cultural norm or
perception, it will take time to move this shift toward significantly more pollinator habitat.
Education and outreach are key.
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Native buffers – Some parts of urban areas, such as parks, ball/soccer fields, drainage
areas, and right-of-ways can have buffer areas around their edges consisting of pollinator
habitat, as opposed to mowed, non-native grasses.
Vertical/rooftop gardens – With the new ‘bug’ (pardon the pun) to plant pollinator
gardens in urban areas, non-traditional locations for and types of gardens can be used that
will be just as functional as more traditional gardens where people want to have them at
their feet.

Community Support – It can be difficult or even impossible to make major headway in creating
monarch habitat in an urban/suburban setting without community support. Urban monarch
conservation relies on a network of smaller plots (backyards, city parks, boulevards) rather than
the larger pieces of land available in rural settings. This network of participation is difficult to
create without community support.
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Ordinances and regulations – Local ordinances and homeowner's association rules often
restrict the height of vegetation and encourage traditional lawn mowing. By educating
homeowners, citizens, and city officials and participating in city planning you can remove
many of the barriers to urban habitat creation.
Public Concerns – City governments and their constituents may have specific concerns
about pollinator habitat. Those concerns could be the potential presence of snakes and
rodents, pollen and/or bee sting allergies, or insect-borne diseases such as West Nile Virus,
Zika Virus and bird flu. Warning signs and keeping nectaring plants away from sidewalks
and play areas might be enough to deal with the allergy issues. Developing landscapes that
don't create stagnant water for mosquito populations would help eliminate insect-borne
diseases. In either case, you will want to discuss the relatively small threat these fears
represent compared to the reduction in numbers of monarchs and other pollinators.
Seasonal mowing provides the disturbance required to maintain monarch habitat and also
decreases the presence of longer term, non-migratory species.
Plant Availability – Another barrier to the creation of monarch habitat in an urban
environment is the availability of seed and milkweed plants. Retailers won't stock (and
nurseries won't produce) plants they don't believe will sell. Educating retailers and
nurseries on the importance of pollinator habitat and the popularity of the issue will help
make this happen. Encouraging your volunteers to visit hardware stores and nurseries and
as for "butterfly mix" wildflowers and milkweed seeds and plants could help convince
retailers the demand exists.
Water Availability – Undeveloped or vacant urban land may not provide easy access to
water. This may require making watering arrangements with neighboring
homes/businesses or the fire department, developing a rain catchment system, or if the
project warrants it tapping into the local water line for irrigation.
The Mayors' Monarch Pledge – This is an effective way to gain community support. Learn
more at: http://www.nwf.org/Garden-For-Wildlife/About/National-Initiatives/MayorsMonarch-Pledge.aspx
Embrace issues – Do not shy away from issues like physical access, language, social or
racial barriers. Embrace them! Translate your materials to be understood by the larger
social or ethnic groups in your area. Create locations accessible from all over the city
regardless of transportation or physical limitations.

Potential Locations for urban/suburban habitat – An urban environment is covered with a
patchwork of small plots of ground that could become highly valuable monarch habitat. You just
need to find willing participants with a little land and a desire to help and to be involved in the
community.
Here are just a few ideas:
● Schools and colleges
● Hospitals
● Corporate campuses
● Parking lot edges and islands
● Trail edges
● Railroad right-of-ways
● Vertical/roof top gardens
● Parks
● Vacant lots
● Abandoned properties
● Backyards
● Storm water management areas
● Creek and river banks
● Greenways
● Around factories
● Corporate land being held for expansion
● Erosion control areas
● Mitigation/set aside areas

Land Management Plans – Cities, parks departments, and large campuses and other
organizations with large amounts of land all should have a land management plan. You might even
work with a municipality to develop a land management plan specifically for vacant land in its
jurisdiction. You should work with these landowners to include monarch conservation in their
land management plans.
A land management plan should include:
● Goals for the land
● Land acquisition (and sale)
● Conservation tactics
● Pest management
● Available resources
● Etc.

Landowner Agreements – High-quality monarch habitat can take a few years to become fully
established. While conservation program lengths may vary, 10-15 years is ideal with a minimum
of three to five years. This could also vary depending on the financial and other resources involved
in the project. If you are using volunteer labor and sourcing plants by transplanting from
neighborhood gardens, a project won't take long to "produce a payback." Projects requiring a
great deal of effort and attempting to develop high-quality habitat should probably include an
agreement to give the habitat adequate time to establish and "pay back" that effort. This
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agreement could take the form of a lease, contract, formal public commitment or by including
monarch conservation in the land management plans.

BMPs to establish urban/suburban monarch habitat – Establishing new monarch habitat
consists of removing the existing, non-monarch-friendly vegetation and replacing it with nectaring
plants and milkweed.

Disturbing existing plant life – Existing vegetation can be removed mechanically (disking,
tilling, etc.), with herbicides, or prescribed burning—this would likely not happen in an
urban area.
Seeding practices/blooming periods – All planting efforts should include at least three
native plant species flowering in each of three blooming periods (spring, summer, and fall).
Native vs. non-native vegetation (tropical milkweed) – with the onslaught of hordes of
non-native plant species, there is concern about the use of any non-native plants in urban
settings. Some non-native species such as tropical milkweed may actually be beneficial to
pollinators and not be very invasive. These should be at least considered in pollinator
habitat plantings if native species are not available.

BMPs to maintain urban/suburban monarch habitat

Controlling unwanted plant species – Woody and herbaceous plants, both native and
exotic, that are invasive and/or overabundant within a habitat can be controlled by
periodic mowing, disking, herbicides, or managed burning.

BMPs for establishing a monarch population

Purchased Monarch Eggs/Indoor monarch hatcheries – There has been concern by a
few people over the collection of monarch eggs for sale or ‘personal growing.’ I don’t think
this is a major issue; in fact, growing monarchs indoors may result in a higher success rate
than if they are left outside to the elements and predators. More information on this topic
can be found at these links:
https://monarchjointventure.org/images/uploads/documents/Monarch_Rearing_Instructi
ons.pdf
http://www.xerces.org/wp-content/uploads/2015/10/Captive-Breeding-and-ReleasingMonarchs_oct2015.pdf

BMP Resources:

Management Recommendations for Native Insect Pollinators in Texas:
tps://tpwd.texas.gov/publications/pwdpubs/media/pwd_bk_w7000_1813.pdf
Contact info for: Urban Monarch Outreach, Susan Kaderka (NWF)
Contact info for: Mayors’ Monarch Pledge, Ruben Lizalde (City of San Antonio)
Contact info for: Citizen Science Programs, Cathy Downs (Monarch Watch)
Contact info for: Business, Dan Weigrefe (BAE Systems)
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Presentations

Management of Monarchs in the Urban Setting
Monarch Outreach, Susan Kaderka (NWF)
Citizen Science Programs, Cathy Downs (Monarch Watch)
Conservation Efforts by Businesses, Dan Wiegrefe (BAE Systems)
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Working with Right-of-Ways
Right-of-ways offer a unique opportunity for monarch conservation. Right-of-way managers often
control hundreds or even thousands of acres in narrow, linear corridors that dissect large areas
containing multiple land ownerships and habitat types. These corridors must be maintained to
prevent brush and unwanted vegetation from establishing. Organizations that maintain right-ofways can be ideal partners, since positive public relations are often a high priority for them, as are
compatible, environmental practices that lead to monarch habitat restoration and recovery.

Businesses that manage right-of-ways and public utilities have very pragmatic missions, with clear
objectives and budgets to manage. A business case is needed to convince these potential partners
that monarch conservation is compatible with their normal operations. Market-based economic
incentives for monarch habitat creation should be explored, much like the Environmental Defense
Fund (EDF) has done in various regions of the U.S.
Another reason that organizations will consider getting involved in monarch habitat restoration is
public relations. Monarchs are a highly recognized, popular species, and providing habitat for
them can bolster the conservation image for businesses that want to be stewards of the
environment. Demonstrating compatible habitat management with right-of-way operations will
leverage a business’s conservation efforts in a way that does not conflict with the mission of the
organization.
Here are a few ways a company might use their conservation efforts to influence public opinion:
● Signage
● Press releases
● Ribbon cuttings and public events
● Featuring the effort in advertisements and other marketing efforts
● Public acknowledgement of work with popular government and non-profit efforts

Potential Right-of-Ways for Conservation – Many organizations might have right-of-ways with
existing habitat that could support monarchs if management practices were modified, or that
could be converted into monarch habitat. A few ideas include:
● Railroad tracks
● Roadsides and boulevards
● Trails
● Pipelines
● Electric towers
● Highways/freeways/toll roads
● Solar fields
● Wind farms

Barriers – The businesses that manage right-of-ways do not have a conservation mission. Even
though they may be willing to help, there are barriers that need to be overcome before it will make
sense to them to participate.
● Conflicts with internal regulations and policies
● Conflicts with local ordinances (e.g., vegetation height limitations)
34

●
●
●
●
●
●
●
●
●

Concern about larger species (deer, turkey, etc.) attracted to the pollinator habitat creating
safety issues
Erosion control/maintenance constraints
Inertia (why change?)
Lack of expertise in conservation and/or necessary BMPs
Internal resistance
Increased costs over current maintenance methods
Safety (potential for fire, restricted field of view)
Complaints from adjacent landowners, motorists, etc.
Renegade mowing by neighbors, municipalities, etc.

Necessary Resources – Railroads, pipelines and other organizations with right-of-ways won't
necessarily have the resources necessary to launch and maintain a monarch conservation effort.
They will need help acquiring things like:
● Plants and seeds
● Expertise (managing invasives, identification of pollinators, management practices)
● Priority habitat areas
● Legal expertise with surface use agreements (educating landowners or companies)
● Funding
● Maintenance of habitat
● Supporting agencies/companies
o All ROW industries/agencies (including non-ROW locations)
o Consulting firms (restoration)
o Conservation organizations

Agreements with Right-of-Ways – High quality monarch habitat can take a few years to become
fully established. A minimum of three to five years is usually necessary, and often it will take 1015 years to fully establish. The timeframe for establishment could also vary depending on the
financial and other resources involved in the project. Negotiating a new mowing schedule for an
existing highway may require a relatively short timeframe. On the other hand, planting native
plants under hundreds of miles of electric transmission towers will require a great deal of effort
and investment and will require a more-lengthy process.
Here are a few other issues when working with right-of-ways:
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Right-of-way management plan – Organizations with several right-of-ways can manage
hundreds or even thousands of acres, requiring a comprehensive plan. A right-of-way
management plan specifies the maintenance and use practices for all of an organization's
right-of-ways. Management plans can incorporate provisions for native habitat restoration
or management.
Integrated pest management plan (vegetation) – Most right-of-way entities utilize
integrated pest management practices which strive to utilize the most cost effective AND
least damaging practices to maintain habitats and species to achieve a level of pest control
that allows for the intended use of the area. Consideration of pollinator habitat in the pest
management plan can result in specific benefits for pollinator plant species and thus
pollinators themselves.

Lease agreements – Many right-of-ways involve easements negotiated with the
landowner. Both parties must agree to what will and will not be allowed and the
landowner may have input as to the vegetation to be restored.

Right-of-Way BMPs

BMPs to establish right-of-way monarch habitat – Establishing new monarch habitat often
requires the reduction of existing vegetation and the establishment of nectaring plants and
milkweed.
Disturbing existing plant life – Existing vegetation can be reduced mechanically (disking,
tilling, etc.), through the use of herbicides, or with prescribed burning. Burning is more
problematic in urban areas.

Seeding practices/blooming periods – All planting efforts should include at least three
native plant species flowering in each of three blooming periods (spring, summer, and fall),
as well as three native milkweed species, when possible. In areas where one milkweed
species is dominant and other milkweed species are much less common, the seed mix could
reflect that pattern.

Native vs. non-native vegetation (tropical milkweed) – With the widespread use of nonnative plant species, there is a great need for education and use of appropriate plant
materials, especially in urban settings. Some non-native species may actually be beneficial
to pollinators and not be very invasive. However, other species can be problematic in
certain areas, such as along the Gulf Coast of Texas where tropical milkweed can stay green
throughout the year, which supports winter breeding of monarchs where it did not
previously occur and can lead to an increase in the OE infection level. These issues should
be at least considered in pollinator habitat plantings.

BMPs to maintain right-of-ways with existing milkweed and nectaring/flowering plants

Timed mowing – Mowing is often the only form of management used on a right-of-way. By
mowing at specific times of the year, maintenance objectives for right-of-ways can be met
while still allowing for habitat useful to monarchs and other pollinators. Plant selection
and timing of mowing will need to be location-specific and based on the best available
information about local pollinators and plants. All of this information can be incorporated
into the right-of-way management plan.
Controlling unwanted plant species – Woody and herbaceous plants, both native and
exotic, that are invasive and/or overabundant within a habitat can be controlled by
periodic mowing, disking, targeted herbicide use, or prescribed burning.

Presentations

Industry Investments in Conservation
Introduction, Kevin McAleese (Sand County Foundation)
Utilities/Railroads, Brenda Mainwaring (Union Pacific Railroad)
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Transportation Right-Of-Ways, Dennis Markwardt (TXDOT)
Oil and Gas, Nick Groves (EOG)
Agribusiness, Bill Reeves (Monsanto)
Commodity groups, Marla Peek (Oklahoma Farm Bureau)/Gene Richardson (Texas Farm Bureau)
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Communications within the Conservation Community
It’s important for conservation organizations to all be on the same page when it comes to research
– both on current research efforts underway and how those align with research priorities. In
addition, research priorities must have direct application to on-the-ground management of
monarch habitat.
Who needs to know?
1. Conservation organizations
2. Government conservation agencies (federal, state, local)

All organizations need to:
● Know what’s going on
● Tackle priority research needs
● Use credible information that is already available
● Standardize research and conservation methodologies
● Translate research into simple messages for various stakeholders
● Be (or become) trusted sources of monarch conservation information
● Build an infrastructure that they can use to translate messages into action
● Engage social scientists to understand message effectiveness
● Communicate with governments (especially international)
● Consider linking monarch conservation to the conservation of other grassland species

There is a lot of confusion as to "who is doing what" in the monarch world. We need a central
place that everyone can go to get information. The Monarch Joint Venture might be the most
obvious place for a central clearinghouse. This clearinghouse should provide information in
multiple forms:
● Programs for landowners – 1,300 people – translating journal articles into everyday
meaningful language – if I do it once, I want 7 benefits from that practice – change the
article to a blog article, push it on social media and put the products where the people are
so that the extension publications to create calendar invitations on what people need to do
for which species by which date etc.
● You Tube videos – 492 days and nights of constant viewing just last year alone
Texan by Nature has a clearinghouse of different partners listed and many of the producer
organizations are noted there: http://texanbynature.org/resources-for-wranglers/

DOT’s priority is getting travelers from point A to B safely – monarchs are a lower priority – how
do we engage them using science? But many DOTs are at the table in various states for state
planning efforts, so we are moving in the right direction.
● Many organizations are focused on related areas and promoting the same messages as we
are for monarchs and pollinators:
o Soil Health Institute has developed a web portal of all research on soil health
o In OK, we have the Oklahoma Conservation Commission that oversees the county
conservation districts
o State Association of Conservation Districts (in Oklahoma)
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o

These organizations and more are saying the same things; we all need to be moving
toward the same goal for a centralized effort
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Communications with the General Public
There are many different organizations dedicated to conservation of monarchs, pollinators, and
other grassland species. to communicate as effectively and efficiently as possible, we need to
coordinate these efforts. To do that, we need to develop a common communications strategy for
the south-central region, addressing issues like:
What are the best ways to coordinate consistent and cohesive messages among agencies
and NGOs to engage individuals – regardless of urban or rural location – in monarch
conservation? Do we need:
● A centralized, unbranded effort?
● A centralized effort branded by multiple organizations?
● Identical messages used and branded by each individual agency/organization?
● A common message used by each group/organization, using its own words and images?
Or is there an entirely different solution?

Do we even know what we need/want to say?
● What materials or messages do communications staff need to better conduct outreach?
● We need to be sure to communicate more than simply planting of milkweed.
o How do we more effectively communicate other management practices (such as
brush management, prescribed burning, altered mowing regimes, etc.) to
landowners? To the conservation community?

What are the objectives of our communications efforts?
● How do we connect urban and rural landowners with agencies and organizations offering
technical guidance or cost-share program incentives?
● Who are our audiences?
o School kids/teachers
o Private landowners
o Producers – Farmers, Ranchers, Wildlife – Crop/Livestock
o Urban
o Corporations
o Government agencies – U.S., Canada, Mexico, state agencies
o NGOs
● What actions do we want these audiences to do?
● Are there enough early adopters to affect the scale of change that we need?
● How do we best engage our various stakeholders?

What are our key messages?
● Keep the message simple
● Keep the message consistent
● Tailor messages for different audiences
● We have a lot of information on why it matters – if we have easily digestible information on
the bottom line on how this can affect productivity
o Planting pollinator plots on the margins of cotton can increase yield by 20% for
cotton – we need to communicate that message
o How does managing for monarchs affect quail and deer management? How is it tied
to the overall health of the landscape?
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●
●
●

●
●
●

Need to tell people that there are resources available in addition to telling them
how/ the connection

Benefits of the management that we are promoting here in the U.S. are good for many
species far and beyond just monarchs
Link monarch conservation to the conservation of other grassland species
Emphasize monarch’s role as an indicator of environmental health (keystone species) that
is functional in providing fruits, seeds, and roots that everything else depends upon –
monarchs are surrogates for all the other pollinators
Address the issue that there appear to be a lot of monarchs (hard for some to believe they
are a conservation concern)
If we communicate about our lack of understanding, does that discourage people from
getting involved?
How important is understanding the science to the people who are actively effecting
change on the ground?
o Much of this is about forging relationships with landowners/managers and figuring
out their goals and passions; then tailoring science information into communication
to help them meet their objectives.

What are the best methods of communicating our messages?

How do landowners prefer to get their information? (A symposium participant looked this
up). In order from most preferred to least preferred:
o Email
o In-person
o Internet resources
o Print
o Field day
o Local resources
o Professional meetings
o Webinars, television, and other
● What media should we use for each audience?
o Facebook
o Newspapers
o Websites
o Signs on property identifying conservation activities (prompts discussion)
o Forming face-to-face connections, leaving lasting impressions
▪ E.g., monarch tagging workshops are a hands-on way to get people involved
and a promotional opportunity
▪ Is there a way to track a monarch online using tag ID?
o More connections/partnerships with industry
o More engagement in urban centers
o Extension Service, volunteers from NGOs, Ag agencies, biologists on the ground
o Change language in printed articles
o Increase MYNA options, LCC framework
o Should we bring producers into the equation when developing?
●
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How do we create an organized framework/communication team to coordinate messaging
content and approaches across all of the various monarch groups in the region?
The Monarch Joint Venture is creating a communicator's how-to guide. It includes key centralized
messages for different audiences.
It seems an appropriate path forward would be to leverage the centralized communications that
MJV is developing, and ensure that the specific needs of the south-central region are covered.
From there, the development of a communications plan with partners who can invest in
implementing those communications is a good way forward for this group/section.
Special challenges when communicating science to the general public
●

Need to change the culture by showing that adoption of whatever science tells you is the
best practice is in your best interest. You have to appeal to a personal set of values or
encourage the development of a new set of values
o People have to value the landscape and value what we do – our mission has to be to
communicate with people that what we are proposing that they do is in their best
interest
o Proof of concept to get the buy-in – need to show people that what we are proposing
actually works
o Good science – Scientific information often complicates the message. Plant
milkweed, plant native milkweed, plant locally sourced native milkweed and other
native forbs. It’s important to meet people where they are, and use science to
support our messages when appropriate for the audience.
● Bad Science – The public gets flooded with erroneous and conflicting messages. If
bad science gets a lot of publicity it is very difficult to correct (and it can take years).
o The public doesn’t recognize unsupported scientific information
o Try to get locals who have been educated on these issues to talk their peers.

Communicating with Landowners
● Speak the language of the landowners; turn journal publications into newsletters
● Easily digestible information on why it matters
o an improve productivity
o Impacts quality for overall health of the landscape
● Everyone can relate to or value money – when you start talking about the economic value
of pollinators, then people can get on board with it
o Management Guidelines for Native Insect Pollinators in Texas – now private
landowners can qualify for a wildlife tax valuation, which provides another option
for landowners to qualify for a lower tax rate as they protect that open space – we
should promote this
● How do we start to involve landowners earlier on? Set up a baseline and monitor on a
landowner’s property where you have a producer who is an early adopter of monarch
conservation practices; then work towards going beyond the baseline
● May not need financial incentives to do the right thing – there are two kinds of landowners
– landowners that take from the land and landowners that give to the land. Our challenge is
to identify those givers; they are prepared to do the work of conservation themselves and
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pay for those efforts with their own resources; then, talk to these givers about what else
they can do to benefit the planet
o First step is to find those people who are already inclined to do the right thing
o Organizations participating in this conference are already working with landowners
o We need sociologists or psychologists to help us make the translation
o We don’t know what works yet
● Restoration does not need to be expensive
● Restoration does not need to compromise production. It can enhance production.
● Research hasn’t been published yet, but some groups have large data sets that have not
been analyzed – there are some folks available to do the data analysis
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Appendix B: Project Objectives
The objectives that follow were derived in an effort to refine the objectives in the original NFWF
grant proposal and make them more concrete and succinct. During that process the objective were
color coded into five areas:
● Blue = Communication
● Orange = Research & BMP
● Gold = Monitoring
● Green=Objectives
● Red = Outreach
The objectives in each category were further broken into separate lists for the symposium itself,
the work group meeting, and related projects to be completed before the project end date of May
2018.

Symposium Goals and Outcomes
● Provide a forum for collaboration on monarch conservation issues and identify
opportunities to collaborate and leverage one another’s efforts in the future.
● Share information on current research and conservation efforts in Texas and Oklahoma
(who is doing what, when, where and how) and develop an approach to continue to collect
and share similar efforts after the symposium.
● Organize a post symposium work group to meet within two weeks of the symposium to
summarize results and identify next steps.
● Leverage the mass appeal of Laura Bush and the monarch’s popularity to generate media
coverage of the symposium and increase awareness of the monarch issue among the
general public in the South-Central Region.
● Identify outreach messaging targeting urban and rural landowners, businesses, utility and
transportation right-of-ways, and community organizations.
● Identify gaps in current research and management practices.
● Explore the simplification of current monarch conservation monitoring efforts so that they
can be more readily implemented by field conservation professionals and citizen scientists.
● Identify state, regional and national monarch conservation plans to be examined for an
effort to create monarch conservation objectives for the South-Central Region.

Symposium Next Steps Meeting
● Organize symposium outcomes into findings that can be used as a roadmap for
conservation of the monarch butterfly by program partners.
● Verify the gaps in current research and management practices identified at the symposium
and develop an approach to fill those gaps in the future.
● Examine select state, regional and national monarch conservation plans to develop
monarch conservation objectives for the South-Central Region.
Post-Symposium Goals and Outcomes
● Identify or develop an online resource to store and share symposium outcomes and serve
as a base for additional efforts.
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● Continue to collect and share current scientific research and conservation efforts in Texas
and Oklahoma (who is doing what, when, where and how) into a central location where it
can easily be accessed by the FWS Species Status Assessment (SSA) process, other
government agencies, conservation partners, and the public.
● Develop a common, coordinated set of outreach messages for use across agencies to target
urban and rural landowners, businesses, utility and transportation right-of-ways, and
community organizations.
● Identify potential funding sources for research to fill the gaps and make that information
available to research and conservation entities.
● Develop and encourage the use of simplified, ground-level monarch conservation
monitoring methods by field conservation professionals and citizen scientists.
● Distribute and encourage the use of common monarch conservation objectives across the
South-Central Region.

Blue = Communication
Orange = Research & BMP
Gold = Monitoring
Green=Objectives
Red = Outreach
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Appendix C: Symposium Agenda
South-Central Monarch Symposium 2017
Day 1 Research and Monitoring
7:15a Check-In
8:00a Welcome and Keynote
Mr. Patrick Newman (LBJ Wildflower Center)
Mrs. Katharine Armstrong (Texan by Nature)
Mr. John Faraci (National Fish and Wildlife Foundation)
Keynote by Mrs. Bush
8:30a State of the Monarch
● Introduction and Remarks by Dr. Benjamin Tuggle, USFWS Southwest Region
Director
● National Monarch Conservation Update
Tom Melius (USFWS, Midwest Region Director and USFWS National Lead for Monarch
Conservation Initiative)
● Overview of Monarch Life History and Conservation Opportunities
Wendy Caldwell (Monarch JV)
9:15a National and Trinational Monarch Butterfly Science and Conservation Activities
● Monarch Conservation Science Partnership Update
Pat Ward, (USFWS); Julie McIntyre (USFWS)
● Wintering grounds update
Eduardo Rendón Salinas (WWF-Mexico)
9:45a Break
10:00a Availability and distribution of milkweed and nectaring resources in the
South-Central Region
● Oklahoma milkweed distribution
Kristen Baum (OSU)
● Texas milkweed distribution
Janis Bush (UTSA)
● Nectaring resources availability
Ray Moranz (Xerces Society)
● Milkweed and nectaring resources seed availability
Forrest Smith (CKWRI), Robert Ziehr (NRCS), Bill Neiman (Native American Seed), Dean
Williams (Douglas King Seed Company)
11:15a Risks to Monarch Butterfly Population Viability
● Risk assessment model and impact of roadkill
Bob Coulson (TAMU)
● Impact of pesticide/herbicides
Steve Bradbury (Iowa State University)
● Pest and disease impacts
Jerry Cook (SHSU), Jeff Kopachena (TAMU Commerce)
12:00p Contribution of the Fifth Generation and Overwintering Generation to the Monarch
Butterfly Population, Kristen Baum (OSU)
12:30p Lunch
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1:30p State and Regional Planning Efforts for the Monarch Butterfly
● National and state conservation planning efforts
Claire Beck (MAFWA)
● ODWC Conservation Plan
Matt Fullerton (ODWC)
● Texas Monarch and Native Pollinator Conservation Plan
Ben Hutchins (TPWD)
2:15p Monarch Butterfly Conservation Fund, Todd Hogrefe (NFWF)
2:30p Working Groups
● Data gaps in understanding monarch butterflies in the south-central region
● Seed availability and distribution
● Best management practices for monarchs
● Utilizing research, tools and resources towards conservation targets
● Communicating research findings to conservation practitioners
4:00p Break
4:15p Working Group Reports and Closing Remarks
5:30p Reception/Research Gallery/Wildflower Center Tours
o Tour 1: Milkweeds and pollinator plants grown in the nursery
o Tour 2: Milkweeds and pollinator plants growing wild in the research plots
o Tour 3: Really Cool Pollinator Plants in the Gardens
o Tour 4: Family Garden
o Tour 5: General WFC Grounds
o Tour 6: WFC Green Roofs

Day 2 Conservation Land Management and Private Landowner Initiatives
8:00a Welcome and Morning Keynote, Dr. Chip Taylor (Monarch Watch)
8:15a Private Landowner Perspective on Monarch Conservation
● Sycamore Canyon Ranch
Ruth Russell
● B & B Farms
Carl Bunch
● The Laurels Ranch
David and Myrna Langford
9:00a Linking Monarchs to Other Conservation Efforts
● Linkage to other grassland-dependent species including pollinators and
migratory birds
Jim Giocomo (OPJV)
● Linkage of monarchs to other landscape habitat conservation/holistic
planning/implementation efforts
Bill Bartush (GCPLCC)
9:30a Explanation of benefits/effects of specific conservation practices on monarchs
(vegetation post-treatment response)
● Prescribed Fire and Grazing
Chad Ellis (Noble Foundation)
● Mowing and Brush Management
Tim Siegmund (TPWD)
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● Pesticide/Herbicide Best Management Practices
Bill Reeves (Monsanto)
10:15a Monarch conservation benefit on private lands delivered by Farm Bill Programs,
Lori Ziehr (NRCS)
10:30a Break
10:45a Management of Monarchs in the Urban Setting
● Urban Monarch Outreach
Susan Kaderka (NWF)
● Citizen Science Programs
Cathy Downs (Monarch Watch)
● Conservation Efforts by Businesses
Dan Wiegrefe (BAE Systems)
11:45a Lunch
12:45p Industry Investments in Conservation
● Utilities/Railroads
Brenda Mainwaring (Union Pacific Railroad)
● Right-Of-Ways
Dennis Markwardt (TXDOT)
● Oil and Gas
Nick Groves (EOG Resources)
● Agribusiness
Bill Reeves (Monsanto)
● Commodity groups
Marla Peek (Oklahoma Farm Bureau)/Gene Richardson (Texas Farm Bureau)
2:00p Conservation Programs available to Private Landowners Lightning Talks
● Landowner Incentive Program
Tim Siegmund (TPWD)
● Pastures for Upland Birds
Tim Siegmund (TPWD)
● Partners for Fish and Wildlife in Texas
Cyndee Watson (USFWS)
● Partners for Fish and Wildlife in Oklahoma
John Hendrix (USFWS)
● Oaks and Prairies Joint Venture/Grassland Restoration Incentive Program
Jim Giocomo (OPJV)
● USDA Programs
Russell Castro (NRCS)
● Monarch Wrangler Program
Shannon Harris (TxN)
● Texas State Soil and Water Conservation Board
Liza Parker (TSSWCB)
● Monarch butterfly habitat exchange
David Wolfe (EDF)
● Conservation Easements and their place in Monarch Conservation
Carolyn Vogel (Texas Conservation Connection LLC)
2:45p Share Fair/Break
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3:15p Communication Strategies, Beth Ullenberg (USFWS)
3:30p Working Groups
● Working with rural landowners
● Working with urban and suburban landowners
● Working with right-of-ways
● Coordinating messaging across agencies and organizations
5:00p Working Group Reports
5:45p Closing Remarks, Katharine Armstrong (TxN)/ Patrick Newman (LBJ Wildflower Center)
6:00p Dinner Party
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Appendix D: Monarch Conservation Plan Objectives
Urban
Alamo Area Monarch Conservation Plan
Alamo Area Monarch Collaborative (2016)
Goals:
1) Increase the number of monarch habitats and waystations
2) Increase awareness of the monarch’s plight and the need for monarch conservation
3) Advocate for changes that encourage habitat creation, restoration, and conservation
4) Expand citizen science efforts throughout the region
5) Form relationships and partnerships with communities in Mexico centered on monarch
conservation

Fort Worth Monarch Conservation Plan
Fort Worth Pollinator Ambassadors (2016)
Goals:
1) Increase the number of monarch habitats/waystations
2) Increase awareness of the monarch’s plight and the need for monarch conservation
through a comprehensive communication strategy
3) Increase the availability of education programs in the school and the number of school
gardens
4) Bring about policy changes in the city of Fort Worth that encourage native planting and
discourage the use of pesticide or unreasonable mowing in habitat areas
Greater Dallas Monarch Conservation Plan
Greater Dallas Monarch Partnership (2016)
Goals:
1) Increase the number of monarch habitats/waystations
2) Increase awareness of the monarch’s plight and the need for monarch conservation
through a comprehensive communication strategy
3) Increase the availability of education programs in the school and the number of school
gardens
4) Change the practices and policies of local plant sellers
Gulf-Houston Regional Conservation Plan
Gulf Houston Monarch Flyway Strategy
Strategies:
1) Habitat conservation
2) Education and Outreach
3) Research, Monitoring, and Job Creation
4) Partnerships and Collaboration
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Oklahoma City Monarch Conservation Plan
Oklahoma City Metro Monarch Network (2016)
Goals:
1) Increase the number of monarch habitats and way stations
2) Increase awareness of the monarch’s plight and the need for monarch conservation
3) Reduce pesticide and herbicide use
4) Increase the availability of educational programs in schools and the number of school
gardens

Regional

Management Recommendations for Native Insect Pollinators in Texas
TPWD (2016)
Recommendations:
1) Identify and protect diverse patches of flowering herbaceous plants or stands of flowering
shrubs and trees
2) Adapt current management practices to enhance native herbaceous plant diversity
3) Increase available native flowering plants and/or nesting sites
Oklahoma Pollinator Protection Plan
Oklahoma Department of Agriculture, Food, and Forestry (2016)
Goal:
1) To improve pollinator protection from all causes without resulting in undue hardship or
economic damage to Oklahoma’s agricultural industry
Oklahoma Statewide Monarch Conservation Plan (DRAFT)
Oklahoma Monarch and Pollinator Collaborative (2017)
Objectives (DRAFT):
1) Education and Outreach
2) Collaboration
3) Habitat Conservation
4) Monitoring and Research
5) Funding and Governance
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Texas Monarch and Native Pollinator Conservation Plan
TPWD (2016)
This plan outlines actions that will contribute to monarch and overall native pollinator
conservation in Texas by highlighting four broad categories of monarch and native
pollinator conservation:
● Habitat Conservation
o Inventory of Current Habitat Conservation and Management Activities on State Lands
o Conservation and Perpetuation of Floral Resources and Larval Host Plants on State
Lands
o Native Pollinator Protocols for Agricultural Tax Valuation Based on Wildlife
Management
o Native Pollinator Protocols for State Development Projects

● Education and Outreach
● Research and Monitoring
● Partnerships

National

Monarch Butterfly Business Plan
NFWF (2016)
Strategies:
1) Increase the quality, quantity, and connectivity of habitat
2) Outreach and organizational coordination
3) Research and monitoring

Monarch Butterfly Recovery Plan
MW (2014)
Vision and goals:
1) Offset annual losses of habitat by planting milkweeds and nectar plants in areas from which
they have been extirpated
2) Develop the capacity to plant milkweeds over large landscapes
Monarch Butterfly Recovery Plan, Part 2
MW (2015)
Plan: Restoration of milkweeds and nectar sources for monarchs and pollinators along I-35

Monarch Conservation Implementation Plan
MJV (2017)
Objectives:
1) Threat Prevention, Control, and Mitigation
2) Innovative Enabling Approaches
3) Research, Monitoring, Evaluation, and Reporting
4) Education, Outreach, and Capacity Building
Priority Areas:
1) Monarch habitat conservation on public and private lands, including enhancement and
improved management of milkweed and nectar resources throughout monarch breeding
and migration habitat, and of overwintering groves located along the California coastline.
2) Education and outreach to increase interest, awareness and engagement in monarch
conservation efforts.
3) Research and monitoring of monarch populations and habitats to inform ongoing
conservation work.
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National Seed Strategy
BLM-led Plant Conservation Alliance (2015)
Goals:
1) Identify seed needs and ensure the reliable availability of genetically appropriate seed
2) Identify research needs and conduct research to provide genetically appropriate seed and
to improve technology for native seed production and ecosystem restoration

3) Develop tools that enable managers to make timely, informed seeding decisions for
ecological restoration
4) Develop strategies for internal and external communication
National Strategy to Promote the Health of Honey Bees and Other Pollinators
The White House (2015)
Strategies:
1) Conduct research to understand, prevent, and recover from pollinator losses
2) Expand public education programs and outreach
3) Increase and improve pollinator habitat
4) Develop public-private partnerships across all these activities

North American Monarch Conservation Plan
Commission for Environmental Cooperation (2008)
Objectives:
1) Decrease or eliminate deforestation in the overwintering habitat
2) Address threats of habitat loss and degradation in the flyway
3) Address threats of loss, fragmentation, and modification of breeding habitat
4) Develop innovative enabling approaches that promote sustainable livelihoods for the local
population
5) Monitor monarchs throughout the flyway
Pollinator Partner Action Plan
The White House (2016)
Priorities:
1) Research
2) Habitat Conservation and Restoration
3) Education and Outreach

Reviewed but did not use the documents below (either were not a conservation plan or did
not contain recovery objectives):
Monarch Butterfly Conference Report—NRCS/USFWS (2016)
Monarch Butterfly Habitat Development Project—NRCS (?)
Monarch Conservation in America’s Cities—NWF (2015)
Monarch Highway MOU—Multiple (2016)
Petition for Listing (2014)
Urban Monarch Conservation Guidebook
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