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Monarch: Danaus plexippus



Monarch Life Cycle

Photo sources: Michelle Solensky, Denny Brooks, Mary Holland, Dave Astin, Wendy Caldwell



Monarch Annual Cycle

Generations 
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Fall Migration

January

February

March

April

May

June

July

August

September

October

November

December



0

2

4

6

8

10

12

14

16

18

20

A
re

a
 O

cc
u

p
ie

d
 (

H
e

ct
a

re
s)

Population Decline
(Eastern population)

Winter colony size in Mexico



Threats to Monarchs

• Habitat loss
– Overwintering grounds

– Breeding grounds

• Insecticides

• Climate change

• Natural predators

• Vehicle Collisions

• Disease
– Ophryocystis

elektroscirrha (OE)
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2020 Tri-national Goal:

6 ha of overwintering monarchs

&

1.3 additional billion milkweed 

stems



• Rights of way?

• Developed spaces?

• Agricultural lands? 

(marginal & conservation)

• Protected grasslands?

• Unclassified grasslands?

Where can we put those milkweeds?

• Rights of way 

• Developed spaces

• Agricultural lands 

(marginal & conservation)

• Protected grasslands

• Unclassified grasslands



Benefits of Pollinator Habitat

• More pollinators!

– Bees to pollinate crops & gardens, butterflies to 
watch, host-specific or habitat-sensitive species

• Grassland bird & game species 

• Carbon sequestration

• Mental health/well-being

• Water quality protection

– Improve groundwater infiltration

– Slow runoff flow

– Improve quality of surface water

Upland sandpiper



• HABITAT
– 5x greater density of scrub/shrub birds 

– 2x bee species richness

– Wider strips �
• More obligate grassland birds

• More habitat-sensitive & large 

butterflies (incl. monarch)

• WATER QUALITY
– 10% strip �

• 90% reduction in sediment loss

• 89% reduction in P loss on surface

• 84% reduction in N loss on surface

Filter/Prairie Strips in Ag

□ROW   □Developed   □Ag/Marginal ag   □Protected grassland   □Unclassified grassland

Iowa State U.



• HABITAT

– >5m wide &/or fenced �

• Greater bee and butterfly

diversity

• Higher # of bees & butterflies

• WATER QUALITY

– Highly variable: landscape context, width, veg, etc.

– 88%+ reduction in nitrates from organic soils

– 61%+ reduction in P*
*Seasonal, short term, variable

Riparian Buffers

□ROW   □Developed   □Ag/Marginal ag   □Protected grassland   □Unclassified grassland



• HABITAT
– Leaf/plant litter depth =      terrestrial invert diversity

– Plant diversity =      fly abundance

– Nectar resources: early, mid, late season

• WATER QUALITY
– Retains 75%+ of average 

annual rainfall volume
• WDNR Rain Garden Manual

– 40%+ reduction in TP and TN 
• Highly variable; TP may increase

– Reduces peak flow (i.e., 

mitigates flooding)

Rain Gardens

□ROW   □Developed   □Ag/Marginal ag   □Protected grassland   □Unclassified grassland

Capital Area Watershed District, St. Paul, MN

From  Dietz and Clausen, 2005



• HABITAT

– “Native vegetation or 

turfgrass” – WI DNR

– Similar to rain gardens

• WATER QUALITY

– Sediment removal (highly variable)

– Up to 60% removal of total N

– 44% reduction in copper (with native veg)

– 15% reduction in lead (with native veg)

Vegetated Swales

□ROW   □Developed   □Ag/Marginal ag   □Protected grassland   □Unclassified grassland

Chisago SWCD, MN



• Water quality

• Birds

• Bees

• Frogs/Toads

• Dragonflies

• Rare plants

• Pollinator Habitat/ 

Monarchs

Measuring Change

←Cit. Lake Monitoring Ntwk

←eBird

←WI Bumble Bee Brigade

←WI Frog/Toad Survey

←WI Odonata Survey

←WI Rare Plant Monitoring

←Integrated Monarch 

Monitoring Program



Integrated Monarch Monitoring Program 

(IMMP) Objectives

1. Track the distribution and 
abundance of monarchs and their 
habitats

2. Provide geographically and 
ecologically representative info 
to update population and habitat 
models 

3. Share info about how habitat 
conservation actions affect 
monarchs and their habitat  



Random Site Selection (preferred)Sites >1 acre are best

Random Priority Block

Current Survey Sites



IMMP Activities

Activity Required? Frequency Time

Site description Required Yearly 30 min

Activity 1: Milkweed and Blooming Plant 

Survey
Optional Monthly 2-4 hr

Activity 2: Monarch Egg and Larva Survey Optional Weekly 1-2 hr

Activity 3:  Adult Monarch Survey Optional Bi-weekly 30 min

Activity 4:  Monarch Survival and Parasitism Optional Daily (care) 30 min

Activity 5: Red Imported Fire Ant Survey 

(coming soon!)
Optional Yearly



SITE DESCRIPTION

1. Land use

2. General vegetation cover

3. Disturbance (e.g., mowing, 

grazing)

4. Wetland presence

5. Site-specific characteristics 

(e.g., width of ROW, type of 

developed area)



Activity Required? Frequency Time

Site description Required Yearly 30 min

Activity 1: Milkweed and Blooming Plant 

Survey
Optional Monthly 2-4 hr

Activity 2: Monarch Egg and Larva Survey Optional Weekly 1-2 hr

Activity 3:  Adult Monarch Survey Optional Bi-weekly 30 min

Activity 4:  Monarch Survival and Parasitism Optional Daily (care) 30 min

Activity 5: Red Imported Fire Ant Survey 

(coming soon!)
Optional Yearly

IMMP Activities



ACTIVITY 1: MILKWEED 

AND BLOOMING PLANT 

SURVEY

1. Set up transect

2. Every 5m, count milkweed 

stems & record blooming 

plants



Activity Required? Frequency Time

Site description Required Yearly 30 min

Activity 1: Milkweed and Blooming Plant 

Survey
Optional Monthly 2-4 hr

Activity 2: Monarch Egg and Larva Survey Optional Weekly 1-2 hr

Activity 3:  Adult Monarch Survey Optional Bi-weekly 30 min

Activity 4:  Monarch Survival and Parasitism Optional Daily (care) 30 min

Activity 5: Red Imported Fire Ant Survey 

(coming soon!)
Optional Yearly

IMMP Activities



ACTIVITY 2: MONARCH 

EGG & LARVA SURVEY

1. Search for monarch eggs & 

larva on random milkweeds

2. Record the stage (i.e., age) of 

each monarch found



Activity Required? Frequency Time

Site description Required Yearly 30 min

Activity 1: Milkweed and Blooming Plant 

Survey
Optional Monthly 2-4 hr

Activity 2: Monarch Egg and Larva Survey Optional Weekly 1-2 hr

Activity 3:  Adult Monarch Survey Optional Bi-weekly 30 min

Activity 4:  Monarch Survival and Parasitism Optional Daily (care) 30 min

Activity 5: Red Imported Fire Ant Survey 

(coming soon!)
Optional Yearly

IMMP Activities



SITE DESCRIPTION:

1. Set up transect

2. Look for adult monarchs 

within 5m from you

3. Record their distance and 

behavior



Activity Required? Frequency Time

Site description Required Yearly 30 min

Activity 1: Milkweed and Blooming Plant 

Survey
Optional Monthly 2-4 hr

Activity 2: Monarch Egg and Larva Survey Optional Weekly 1-2 hr

Activity 3:  Adult Monarch Survey Optional Bi-weekly 30 min

Activity 4:  Monarch Survival and Parasitism Optional Daily (care) 30 min

Activity 5: Red Imported Fire Ant Survey 

(coming soon!)
Optional Yearly

IMMP Activities



SITE DESCRIPTION:

1. Collect a 4th or 5th instar

2. Rear it indoors

3. Record the outcome (e.g., 

survival, death, parasitism)

4. Sample for disease

5. Submit disease samples and 

parasites for analysis



IMMP Activities

Activity Required? Frequency Time

Site description Required Yearly 30 min

Activity 1: Milkweed and Blooming Plant 

Survey
Optional Monthly 2-4 hr

Activity 2: Monarch Egg and Larva Survey Optional Weekly 1-2 hr

Activity 3:  Adult Monarch Survey Optional Bi-weekly 30 min

Activity 4:  Monarch Survival and Parasitism Optional Daily (care) 30 min

Activity 5: Red Imported Fire Ant Survey 

(south only)
Optional Yearly



Opportunities!!

• WATER QUALITY BMPs
– Reduce sediments in surface flow

– Increased infiltration

– Delayed peak flow � reduced flood potential

– Nutrient & heavy metal uptake

• POLLINATOR HABITAT & MONITORING
– What nectar resources are available to pollinators?

– Where is milkweed growing and not growing?

– Which land types are 

monarchs using?

– How are monarchs 

responding to 

BMPs/restoration?











Latitude of Monarch Generations

Malcolm, 2018, Annual Review of Entomology



Site Type Subtypes

Protected grassland None

Unclassified grassland None

Agriculture Crop fields, edge habitat

Rights-of-way
Roadsides, railways, power corridors, 

transmission lines 

Developed
High density, medium density, low density, 

open space

Agricultural Conservation 

Land1
None

NOTE: Your monitoring coordinator will give you the site type and subtype 

information for your monitoring plot.



Selecting a site

1. Adopt a high priority site

– Randomly selected, assigned by monitoring coordinator









Population Decline
Wintering population in western US



Species Goals and Status

• Petitioned for protection under the Endangered 

Species Act (ESA) in 2014

– Decision June 2019

– More data needed

• Fine-tune population

models

• Threats/stressors

• Conservation efforts

• Tri-national goal: 6 hectares of overwintering 

monarchs in Mexico

– What action do we need to achieve this?


