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The Xerces Society is a
science based nonprofit
organization that engages in
education, outreach, applied
research, policy, and
restoration to protect
invertebrates and their

habitats
Conservation
programs:

Pollinators
Endangered Species
Aquatic Conservation

Pesticides
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Photo: Stephanie McKnight, Xerces Society
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Presentation Overview

Brief Overview of Western Monarch Life
History

Western Monarch Population Status and
Call to Action

Research Overview: Conservation and
Management of Western Monarchs on
DoD Lands: Implications of Breeding
Phenology

Research implications for managing DoD
Lands for Monarchs
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Graphic from Pelton et al. 2019
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What’s a
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What’s a “western” monarch?

Tagging Isotopic signatures + Genetics + Adaptations
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Monarch Life Cycle

" Caterpillars
grow by
molting through
5 instars.

4. Adult Stage
2-5 weeks (breeding |
generations); 69
months (overwintering
generations)
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Western Milkweed Species

There are approximately 72
milkweed species native to
the U.S. and Canada
(excluding ssp.)

~44 of these species are
found in the western U.S.

Showy milkweed (A.
speciosa) is the most
broadly distributed species
in the West.

Monarchs have been
documented using ~20 of

these species as larval hosts.

Several non-native
milkweed species occur in
California, including tropical
milkweed (A. curassavica)
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Milkweeds in the Landscape

Milkweeds occur in a wide variety of .
habitats, including open grasslands,

deserts, river canyons, roadsides, and
wetlands.

Photos: Stephanie McKnight/Xerces Society V‘ Xerces.o rg
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Western Monarch Migration and Breeding Timing
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¥ Seasonal monarch movements in the West
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* Monarchs typically overwinter from mid-Oct to mid-
February

* Monarchs reach interior West in early summer

* Phenology in the West has been poorly understood.

* Spring Dispersal - overwintering generation oviposits
on milkweed in California to start first breeding
generation: February-April

 Summer Breeding and Range Expansion: May-
September

* Fall Migration: September-October

* Overwintering: November-February
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Western Monarch Overwintering Biology

Adult monarchs overwinter in clusters in
protected microhabitats provided by groves
of trees from ~October-February

Trees include native pines, cypress, and non- "
native eucalyptus trees, however research '
has found that monarchs prefer native trees.

. Monarchs are known to cluster at over
400 locations along the California coast
from Mendocino to Baja, Mexico as
well as small, inland sites in Inyo
county, the Las Vegas area, and parts of
Arizona v

Only ~30 sites routinely host more than
1,000 monarchs

Overwintering sites provide suitable micro- 4
climate conditions such as y o BN

*  protection from wind and freezing : s

temperatures ;
*  Variable light conditions (dappled | TS v J,, :
sunlight) e Y e
e available nectar sources; water (SIS crbmtios ; ,»)’ { ;

adequate humidity

Photo: Candace Fallon, the Xerces Society, Map by the Xerces Society

f\,:~‘, e ,
AR

Vi s

v
P { xerces.org

© 2017 The Xerces Society, Inc. All rights reserved.






Photo: Xerces Society / Candace Fallon

Western Monarchs in Crisis

Western monarchs have declined by over 99% since

the 1980s.

There were an estimated 4.5 million monarchs
overwintering in California in the 1980s.

This season’s Thanksgiving count totaled ~29,000
monarchs, less than 1% of the population’s size in the
1980s and nearly identical to last year’s total of an all-
time low.

The projected threshold for quasi-extinction of
western monarchs is 30,000 individuals (Schultz et al.
2017).

.v xerces.org
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Western Monarchs in Crisis

There were an estimated 4.5 million monarchs overwintering in California in the 1980s.

In 2019, a mere 29,418 monarchs were counted.

That's like the population of Los Angeles...

shrinking to the size
of Monterey, which
looks like this...

~—— butis actually only this
big compared to L A.

Photos: Los Angeles, Sarah Castillo; Monterey, Harold Litwiler; both from Flickr Creative Commons 2.0
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Western Monarchs in Crisis

As of winter 2019-2020, only 0.6% of the historic
population remains.

For every ~160 monarchs there were in the 1980s,
there is now only one
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Graph fr

Monarchs Overwintering in California
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Monarch butterfly abundance index (log-scale)

Western Monarch Thanksgiving
Count

* >99% decline compared to
the 1980s

(Pelton et al. 2019)

* >99% probability of quasi-
extinction (20,000+) in next
50 years

(Voorhies et al. 2019)
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Xerces Western Monarch Thanksgiving Count

Data has been used in 10 peer
reviewed publications.

* Available at:
www.westernmonarchcount.org/
publications

Data is used to inform conservation
and management of Western Monarch
overwintering sites.

* More information available at:
www.westernmonarchcount.org

/overwintering-site-
management-and-protection/

www.western monarchcount.org

Total Monarch Abundance
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Western Monarch Thanksgiving Count
Total Abundance Estimates w/ Number of Sites Monitored
from 1997-2019
(Xerces Society Western Monarch Thanksgiving Count 2019)

© The Xerces Society for Invertebrate Conservation 2020
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http://www.westernmonarchcount.org/publications
http://www.westernmonarchcount.org/overwintering-site-management-and-protection/

Photo: Monarchs larva on woollypod milkweed (A. eriocarpa) Southern California -Stephanie McKnight/Xerces

How do we assess the status of the
Western Monarch Population?

Overwintering Counts:
*  Western Monarch Thanksgiving Count and New Year’s Count

Breeding Season:

. Research:

. Art Shapiro’s long-term butterfly monitoring transects in California
(35+ years)

. Louie Yang at UC-Davis in CA (Yang & Cenzer 2019, Yang et al.
2020)

. Dept. of Defense western monarch phenology study by Tufts, WSU,
& Xerces (2017, 2018, 2019)

. Habitat suitability models (Dilts et al. 2018)

. Site-specific surveys (e.g., by David James at WSU in WA,
Southwest Monarch Study in Arizona)

*  Community science projects:

. Journey North, Western Monarch Milkweed Mapper, Integrated
Monarch Monitoring Program (MJV), Monarch Larva Monitoring
Project

N/
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Photo: Monarch larva on narrowleaf milkweed (A. fascicularis) Fallon Naval Air Station, Nevada -Stephanie

McKnight/Xerces Society

Why Are Monarchs in Trouble?

* Loss and degradation of breeding & migrating
habitat

* Early season milkweed may be limiting

* Loss and degradation of overwintering habitat in
California

* Pesticides (insecticides, herbicides, etc.)
* Climate change

* Disease, parasites, and predation

(Crone et al. 2019, Cezner and Yang 2019, Pelton et al. 2019, Espeset
et al. 2016, etc.)

.v‘ xerces.org
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Western Monarch Call to Action

This Western Monarch Call to Action, led by the Xerces Society for Invertebrate Conservation & with the input of the
western monarch science community, aims to provide a set of rapid-response conservation actions that can help the
western monarch population bounce back from its extremely low 2018 and 2019 overwintering size.

Www.savewesternmonarchs.org

,\
L

Photo: Xerces Society / Stephanie McKnight
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Western Monarch Call to Action
Savewesternmonarchs.org

I 1.) Protect and manage California overwintering sites.
I 2.) Restore breeding and migratory habitat in California.

I 3.) Protect monarchs and their habitat from pesticides.

4.) Protect, manage, and restore summer breeding and fall
migration monarch habitat outside of California.

5.) Answer key research questions about how to best aid
western monarch recovery.
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Conservation and Management of Western Monarchs on DoD
Lands: Implications of Breeding Phenology

Cheryl Schultzi, Stephanie McKnight2, Cameron C. Thomass, Elizabeth Crones, Emma Peltonz, Sarina

Jepsenz, and David James,
1Washington State University, 2Xerces Society for Invertebrate Conservation, sTufts University

Objective of the Project: B !

The primary purpose is to determine seasonal timing of monarch butterflies in v
locations across the West, and to use this information to increase the efficiency
and effectiveness of managing habitat for monarchs on DoD lands.

Summary of Approach:

The project involves systematic surveys and demographic models to determine
seasonal timing of monarch breeding across the West.

Benefit: §

Demographic data will enable DoD managers to balance habitat protection with
training activities and other land uses. This work will contribute to key aspects of g
DoD land management plans, such as Integrated Natural Resources Management ’v‘ xerces.or
: . : : .0rg
Plans (INRMPs) at each installation, by focusing efforts on the temporal windows A
with greatest importance to breeding monarchs throughout their range. © The Xerces Society, Inc. All rights reserved.



Research Approach and Field Sites

Monthly systematic surveys with statistical models to determine seasonal
timing of monarch breeding across the West.

e Study sites in 5 Western states: Vandenberg AFB and Beale AFB in
California, NWSTF Boardman in Oregon, JBLM Yakima Training Center in
Washington, NAS Fallon in Nevada, and Mountain Home AFB in Idaho. In
addition, we worked with US Army Corps of Engineers, Stone Lakes
National Wildlife Refuge, and California State Parks in northern California,
and Sedgwick Reserve - University of California Santa Barbara Natural
Reserve System in Southern California. Thank you to all of the agency
and university partners for participating in this research, and allowing
access to field sites!

.: Xerces.org
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Research Approach and Field Sites

Breeding season monitoring
Site selection
* 5regions

e 2-3sites /region
* Transects/monitoring in “best” (not random) locations

Surveys
Every 4 weeks

Count milkweed stems, by species

Count monarch eggs & larvae by stage class
Surveys in 2017 & 2018 & 2019

In 2019, Beale Air Force Base in California was added as
a research site

v
P { xerces.org
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Breeding season monitoring

Surveys

5 regions OR
2-3 sites / region

Transects in “best” (not

random) locations

Every ~4 weeks
Count milkweed stems, by

species @ | ©°
Count monarch eggs & O NV
No. CA

larvae by stage class
Surveys in 2017, 2018 &

2019 (no surveys in 2020)
So. CA




All sites, 2017-2019:
Monarch immatures in
relation to shade
 Record cover over
transects:

0 = no shade
3 = full shade

Monthly counts of eggs
& larvae

Focal site (Beale AFB), 2019:

Effects of shade on

temperature

e Buttons, late June
through October




West of Conitinental Divide
Limited Data

w— Above 9,000 feet (no breeding)
EPA Level lll Ecoregions
November 30 - March 15
October 31 - March 15

I October 31 - April 1

I October 31 - May 1
September 30 - May 1
September 30 - May 15

I september 30 - June 1

B ~ugust 31 - June 1

Potential year-round breeding [Summer: June
[ 20 - August 10, Winter: November 30 - March
15)

May
No breeding/milkweed

Potential year-round breeding [November 30 -
rch 15]

Expanding vs. shifing population

East of Conitinental Divide
Limited Data
November 1 - March 1 [June 30 - August
November 1 - March 1 [June 30 - August
November 1 - April 1 [June 20 - July

MONARCH
October 15— April 1 [July 1- July JOINT VENTURE
I October 1-May 1 [June 30 - July 10]

I Ocer 1oy 1 Line 20y 10 . 4 XERCES

September 20 ~ May 15 [June 30 - July 5] <
— EPAZ':VQI'HI Ec(x:gyions B v SOCIETY

for Invertebrate Conservation

Options listed in [ ] are recommended only if necessary. These summer management intervals may still cause some mortality.
In Arizona, summer management windows are only recommended for low elevation areas with high summer temperatures.

Western monarchs differ from eastern monarchs in at least two
ways:

1.

Western monarchs breed throughout the summer in central
parts of their breeding range (California and Nevada), in
contrast to eastern monarchs which migrate north through
successive summer generations. Our monitoring data are
consistent with an expanding population that spreads across the
range rather than one that shifts throughout the breeding
season.

Densities of immature monarchs (eggs and larvae per milkweed
stem) in the west are much lower than reported numbers for
the east (<0.1 eggs/stem in the West vs. 0.2 — 0.4 eggs/stem in
the East); this implies that stem densities of milkweed per se are
not the critical limiting factor in the same way that they are for
eastern monarch (Nail et al. 2015, Thogmartin et al. 2017).

P74 xerces.org
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FIGURE 5: IMMATURE MONARCHS/MILKWEED STEM WITHIN EACH REGION.
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immature monarchs / stem

0.1

0.01

1e-04 0.001

0

2018 population drop happened before breeding...

May Jun

Jul

date

Aug Sep Oct

2017 vs. 2018: t = -2 53 P 0.030

We did not set up this
research program to
understand factors
responsible for a
population crash, but
because we were
monitoring the year
prior to the crash and
in the year of the
crash—we can draw
valuable

and timely insight into
western monarch
biology and what
might (or might not)
have caused the crash.

.: xerces.org
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Higher immature densities in Spring than Summer
— milkweed limitation in spring...”?
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Slide courtesy of Elizabeth Crone and Cheryl Schultz



FiIGURE 12: MILKWEED AND MONARCH PHENOLOGY. FIGURES SHOW SEASONAL CHANGES IN MILKWEED
STEM DENSITY (LEFT PANEL) AND IMMATURE MONARCH DENSITY (RIGHT PANEL) IN BOTH 2017 AND
2018, ACROSS ALL STUDY SITES.

Milkweeds may
be limiting in
spring, not
limiting during the
rest of the
breeding season.
Overall, we found
an increase in
milkweed from
2017 to 2018,
while monarchs
- declined.
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Slide courtesy of Elizabeth Crone and Cheryl Schultz



Milkweed Preference by Region

Our analyses indicate that monarchs select some
FIGURE 9: SELECTION COEFFICIENT FOR MILKWEED SPECIES WITHIN EACH REGION AND YEAR milkweed Species more than others’ but that these

RS effects are strongest in some regions and vary by year.

GEY TRl \onarchs showed preferential use of A. fascicularis in
ettt Southern California, A. cordifolia in Northern

e CLCCll California and A. speciosa in Oregon.
SP = Asclepias speciosa

wEpteCT g el [N some regions monarchs show preference in one
LR LCUEGE I Vear but no preference in another (e.g., A. speciosa in
No CA and Nevada and A. incarnata in Idaho).
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< Figure courtesy of Elizabeth Crone and Cheryl Schultz
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Additional Findings: Habitat Associations

Preliminary data from 2017
& 18 suggested that some

habitat associations such as
shade may be important for

monarch breeding
particularly in areas

5

4
|

preferred

2 3
|

1
|

selection ratio
{used vs. sampled)

0
I
HOH

-1
1

avoided

open
n=21

Figure courtesy of Elizabeth Crone and Cheryl Schultz

part. shade full shade
n=17 n=7/
habitat type
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More immature monarchs in the shade:
(but they use both open and shaded sites)

0.006
I

0.004
60

?

0.004

0.002
0.002

avg. # monarch eggs / stem
|
avg. # monarch larvae / stem
20

avg. # milkweed stems / plot
40

0.000
0.000

open shade open shade open shade
habitat habitat habitat

Slide courtesy of Elizabeth Crone and Cheryl Schultz, Photos: Stephanie McKnight/Xerces Society



Importance of shade differs by region:
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Temperature difference: 0.59°C cooler in shade

o _
u

daily maximum temperature (°C)

O O

shade : 9q
| | 1 1
Jul Aug oep Oct
date '
Slide courtesy of Elizabeth Crone and Cheryl Schultz, Photo: Stephanie McKnight/Xerces Society
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Conclusions of shade/sun research:

1. Monarch butterflies lay eggs in both shade
and sun (when both are available)
2. In hot places, monarchs may prefer shade for
egg laying
3. Broadly, effects of changing temperature (so
far) can be mitigated with habitat
heterogeneity
Unlikely to be a major player in observed
declines to date




Research Implications for Management

1.) Western Monarch Management Windows: Timing
Management in Monarch Breeding Habitat

I 2.) Habitat Heterogeneity: monarchs have a preference for
shaded milkweed in places that have both sun and shade in
the hottest times of the summer. Diversity of milkweed
availability (temporally, # of species) - monarchs show
preference for some milkweed species = aim for at least
two species.

I 3.) Early spring is a crucial time for the Western Monarch
population = early spring milkweed + nectar plants

4.) Climate: warm springs are generally good for monarchs;
high rain in spring may not be good for monarchs;
monarchs are able to moderate microclimate by being in
shade in heat of summer.

v‘ Xerces.org
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Timing Management in Monarch Breeding Habitat

Manage habitatin a
way that minimizes
harm to monarchs

during the breeding
season.

Fact sheet developed for
DoD land managers — this
map is included in the fact
sheet.

Date Range to manage within
(monarchs not breeding during this
time)

November 30 - March 15

October 31 - March 15
I October 31 - April 1
I October 31 - May 1

September 30 - May 1
[ September 30 - May 15
I September 30 - June 1
I August 31 - June 1

Potential year-round breeding:

= November 30 - March 15
[Summer: June 20 - August
10]

Potential year-round breeding:
November 30 - March 15
No breeding/milkweed

Above 9,000 feet (no
breeding)

[ ] EPALevel Ill Ecoregions
Limited Data
i._ 3 Department of Defense Lands

Options listed in [ ] are recommended
only if necessary. These summer management
intervals may still cause some mortality.

In Arizona, summer management

windows are only recommended for

low elevation areas with high summer
temperatures..

.I‘ XERCES

SOCIETY

for Invertebrate Conservation

Data sources: EPA Level Ill Ecoregions, Western Milkweed Mapper,
Journey North, Southwset Monarch Study, Department of
Defense Legacy Fund Research, Dingle et al. 2005.

O The Xerces Society, Inc. All rights reserved.



Protect existing
milkweed and plant
milkweed in both sun
and shade.

Increase native milkweed &
nectar plant availability.

Protect existing habitat!!!

Plant native milkweed and
nectar species, especially
early spring species
(February—April) .

Plant and manage for more
than one milkweed species.

Habitat heterogeneity

A monarch larva on showy milkweed (A. speciosa). Providing sufficient milkweed (the monarch’s larval
host plant) and other nectar plants is a key component to aiding western monarchs’ recovery. (Photo: \J/
A Xerces.org

Xerces Society / Stephanie McKnight)

© The Xerces Society, Inc. All rights reserved.




Milkweed Emergence and Flowering in California

Species

Common Name

When do monarchs
generally use these
plants as a host?

Flowering Phenology = x (green box indicates
possible plant emergence timing, grey indicates
occasional winter growth on the SoCal coast)

Asclepias californica

California milkweed

Early spring - summer

Asclepias cordifolia

heartleaf milkweed

Early spring - summer

Asclepias eriocarpa

woollypod milkweed

Early spring - summer

Asclepias erosa

desert milkweed

Early spring - summer

Asclepias vestita

wooly milkweed

Early spring - summer

Asclepias fascicularis

narrowleaf milkweed

Late spring - Fall

Asclepias speciosa

showy milkweed

Late spring - Fall

.v xerces.org
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Regional Monarch Nectar Plant Guides

Nectar guides include information on species which are

 Native & attractive to monarchs (documented
visitation)

 Commercially available

 Hardy and appropriate for large-scale
restoration

* In bloom during the time period when

monarchs are in a particular region

ANTS

California

Mxc. Water
N tific N £ Col
Common Name Sclenty ame ower Color HCIgh‘X Needs

Forbs

Nettlelead giant hywop Apwtacke urticiolia Purpleired 2 Establishes better from trassplant thas seed. Tolerates day soil and wet e dry condilions.

B Yarrow Achiles mullefolivey White 3 L Telerates clay sod s wet or dry conditioss. ARractive 1o many kmects

A.- Coustal sand verbens Absowsa Jatifolia Velow 1 L Telerates salt speay and prefers sandy soils. Can hlooes yeur-round.
Gumplant Grindeliy atmporum Yelow 4 1-H | Telerates clay soil snd wet or dry conditions
Spring to Fall  * .suv.c;a“o Asclepias spp. Pesdiwhiselpurple | 24 UM | Monarch cater pllar host plast O'Lihl_v entire genws i Allractive o swowdrciia
g Orcgon gusmiwead Grmadalia stricta Veluw 5 H Wetkand / riparian. '.
d Westers vervan Verbena lusitofuchys Purple 3 L | Goodbutierly plant. Telcrates seasanal Booding, sand and clsy. Can be used foe ctosion control . xerces.Q rg
A
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Best Management Practices

Managing for Monarchs in the West

Best Management Practices for Conserving the Monarch Butterfly and its Habitat

Monarch Conservation
ohi)Departme {-of Defense Lang
West-Best Management |

;\;tices’ “Av,allable at DoD

th,

Danaus plexippus
Monarch butterfly

breeding

Il Low Suitabiity

|| Moderate Suitability

Il Hioh suitabiity

X B

for Invertebrate Conservation

Mexico

Dilts et al. 2019

.v xerces.org
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Manage habitat in a way
to minimize harm.
Example: Mowing

There are millions of acres of roadside
habitat that are mowed in the West.

Mowing can kill pollinators — including
monarch larvae - and remove nectar
resources.

West of Conitinental Divide

Limited Data
w— ADOVE 9,000 feet (nO breeding)
| EPA Level Ill Ecoregions
November 30 - March 15
October 31 - March 15
B October 31 - Apeil 1
I Octover 31 - May 1
September 30 - May 1
P Septemder 30 - May 15
I Septemder 30 - June 1
B Avgust 31 - June 1

Excessive mowing reduces wildflower
abundance and diversity over time.

Potential year-round breeding [Summer: June
B 20 - August 10, Winter: November 30 - March
15)

Potential year-round breeding [November 30 -
March 15)
No breeding'mikweed

Photo: Stephanie McKnight/Xerces Society

N/
.A‘ xerces.org

Sources: Thomas 1984; Wynhoff 1998; Di Giulio et al. 2001; Humbert et al. 2010; Hatfield et al. 2012; Kayser 2014 © The Xerces Society, Inc. All rights reserved.



Adopt Monarch Friendly Roadside Management

/

Roadside Best Management
Practices that Benefit
Pollinators

Milkweed in the West is

common on roadsides.

Handbook for Supporting Pollinators through

Roadside Maintenance and Landscopmeeee

Resources for managing et ais sanaiidi

B L e LT S
A ibvnraiy ol sadbovnnl s b Fusnd s v b, ek 1

roadside habitat for SR S v e | R

P L T T T T e e )
. Ll T R L T

l I I O n a rc S o Treolng o ba Pl Btenthig Bosen podis oy eazl
o Bl B s 0 oot B bear de e 11

Wenbous and wrvate werds o duynds badba o
[ ol 2p gt raite Db 2R
s @ TuechEny waod Vigeiaiin TaraT, aow bat
Tt b b rmoeen Ly et i R ek s
PO A b gl b i e by

Pollinators and Roadsides: Best Management Practices
for Managers and Decision Makers

Vi s . o Pt s Joere e v e e Mt s o0 by Thassgevaion
P gt N FIRERE PRI (VRO o ewie Wl Ny irvbed

-Monarch Butterflies, fo e ot S e e e e et
Weeds, and Herbicides "

-Milkweed Guides for o R R

s cnpeatis myres . The Staet b "
Lt g, 3 oA b el igolbazaee, w3l 3a
Arng wtasdhe m abedenths @ penebs b e e em
. Lghivir Tramiong
O a S I e S O DT P e L B TP PR PP B
peces o reomoe weitevded daenpe 11 war mpd
(ovatve Carad s tawde JC0uwm sy om! Sra (e sl
P h T T o T T oo e i T o

e o oy

dacag o wve ryovom et of WM Saen wd
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e

US. Department of Transportation
Federal Highway Administration

B R S LT

-Roadside BMPs il iy

S swred
« bvateey oadsdovpteice sl e » 4o sbarfyan

-Climate-Smart Right-of- po—
Way Habitat a |
FecoreHigwroy Acmiition

Managers and Decision Makers. Federal Hoghway Administration
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Key Management Implications

Managing Western Monarch Breeding Habitat

Lol . B A2
Incorporate Best Increase the availability Identify and protect existing & % “wtt s Yoo Wk
Management Practices of nectar and native milkweed from disturbance [ = wa L A4 % =i oS
for Monarchs into milkweed. Plant a (mowing, fire, road P A7
INRMPs, including diversity of milkweed maintenance, pesticide u O o A
management timing for species, plant in sun and application, etc.) duringthe e = 4 o ———
monarchs shade. Plant a diversity active monarch breeding < S
of monarch nectar season. Protect habitat in ‘ TN
shade and sun. Lt

— A% )
iR L

i ﬂ(ﬂ ‘.\\\\\\\“\? :
), . »

7/

>

\--

v
P { xerces.org
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Research Products available

at:
https://www.denix.osd.mil/legacy/
nr-legacy-project-deliverables

* Best Management Practices:
Monarch Conservation
on Department of Defense Lands in the
West (Updated version will be published
later this year)

* Fact Sheet: Western Monarch
Management Windows: Timing
Management in Monarch Breeding
Habitat

* Annual Project Reports (2017 & 2018
season final report complete, 2019 final
report in progress)

 Expected in the future: Publications from
results of this research, Date: TBD

v
P { xerces.org
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https://www.denix.osd.mil/legacy/nr-legacy-project-deliverables

Western Monarch Milkweed Mapper

Check out sightings submitted in your area! Explore now

vancouver How to Submit a Sighting
victaiis O “\_'\\’\/\_
S E :
va\eoapo!is
DAKOT) A &y Take a photo ofa | Login and upload
monarch andior your photo(s)
milkweed
W 10WA 3 4
o L @ WESTERN MONARCH
KANSAS MISSOURI M I LKWEED MAPPER
Identify your Submit your
K ey sighting sighting!!
OKUANY ©Milkweed Submissions
_— Milkweed Sightings: 38552
Sa 8 Monarch Sightings: 16977
TEXAS + Monarch Elreeding
ugin Lo [touis _ | Sightings: 2959
R — Total Sightings: 55529

Learn more & participate at X, “aleoce @
www.monarchmilkweedmapper.org

© The Xerces Society, Inc. All rights reserved.



Additional Community Science Projects

Community Science Monitoring Programs for Monarchs

Integrated Monarch | -Journey North Monarch Larva Project Monarch
Monitoring Program Monitoring Health
Project

This monitoring program is a

tri-national initiative led by the ESgagaet observations How many generations | How'common is OE in

Monamhh.co”servat.ion Science  of migrating do western monarchs  the West? Other
Partnership to monitor monarchs to real- have annually? What is [ parasites?
menarchipopulationsiand time migration the survival rate of

habitat throughout their maps. eggs/larvae?
breeding range.

‘ MONARCHJourney North gy g Monarch Larva | Q) @ MORARCH
GYJOINT VENTURE Monitoring ProjectigSissss | HEALTH

\/

P { xerces.org
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dentifying Western Monarch Migration Pathways

Western Tagging Programs

Southwest

Southwest
Monarch Study

California

Monarch Alert at
Cal-Poly

oy Monarch Alert
Southwest Monarch Study

Northwest .’ - & 3
@MonarchSuttertiesinThePacific Norfrwast A sclentific paper, Status of Danaus plexippus In Arizona, that reports the findings of the first
the Southwest Monarch Study has been published in the Journal of the Lepidopterists’ Socle

download It here,

Home
— You can also download a pdf summary of the Arizona paper Top. Ten Findings of Status of Dan
plexippus. in Arizena.pdf

A report entitied Monarch Butterfly (Danaus Plexippus) in New Mexico and & Proposed Frame
Conservation is mow available here.

visit F1 /SouthwestMonarchStudy for up to the minute monarch news!

The Southwest Monarch Study is researching the migration and
breeding patterns of monarch butterflies In Arizona and the

somdthisug? — Help the Western Monarch

Have a Butterfly Garden|
We Need Your elp:

v{ xerces.org
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Thank you for supporting this research!

.
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This work is funded by the Department of Defense Legacy Resource
Management Program, US Fish and Wildlife Service, and Xerces donors

and members.

Field Work Support: Vandenberg AFB and Beale AFB in California,
NWSTF Boardman in Oregon, JBLM Yakima Training Center in
Washington, NAS Fallon in Nevada, and Mountain Home AFB in Idaho.
In addition, we worked with US Army Corps of Engineers, Stone Lakes
National Wildlife Refuge, and California State Parks in northern
California, and Sedgwick Reserve - University of California Santa Barbara
Natural Reserve System in Southern California.
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Stephanie McKnight
stephanie.mcknight@xerces.org
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