SPECIES ABSTRACT – Monarch butterfly
NOMENCLATURE & TAXONOMY

Scientific name (with authority): Danaus plexippus (Linneaus, 1758)
Synonymy: None
Family: Nymphalidae
Common name(s): Monarch butterfly, monarch
Taxonomic history
Most populations of subspecies plexippus are migratory and there is some evidence that the migratory population is genetically distinct from the non-migratory population. However, these and all others in North America are considered part of this typical subspecies. Taxonomic separation of eastern and western populations of subspecies plexippus is not warranted based on current genetic information (NatureServe 2023).
STATUS & DISTRIBUTION

All information on status and rankings is from NatureServe (2023).

General Status
Global rank: G4
US national status: N5B,N2N3N
Canada national status: N3B,NNRM
	RANKED AS S1, S2 or LISTED as T or E by State/Province
	RANKED AS S3-S5 OR S?
	RANKED as SR or SRF
	RANKED as SH or SX

	Arizona (S2S4N), Idaho (S2B), Montana (S2S3), Nebraska (S2), Pennsylvania (S2S4B), Vermont (S1S3B), Washington (S1B), West Virginia (S2B), Wyoming (S2), Alberta (S2B,SNRM), British Columbia (S1?B), New Brunswick (S2S3B), Nova Scotia (S2?B,S3M), Ontario (S2N,S4B), Prince Edward Island (S1B), Saskatchewan (S2B,SNRM)
	Alabama (S5), Arkansas (S5B), Colorado (S5), Connecticut (S5), Delaware (S5), District of Columbia (S4B), Florida (S4), Georgia (S4), Illinois (S5), Indiana (S4S5B), Iowa (S5B), Kansas (S5B), Kentucky (S4), Louisiana (S5), Maine (S3S4B), Maryland (S5B), Massachusetts (S5), Michigan (S5), Minnesota (S5B), Mississippi (S5B), Missouri (S5), Nevada (SNRB), New Hampshire (S5), New Jersey (S5), New York (S5), North Carolina (S4), North Dakota (S5B), Ohio (S5), Oklahoma (SNR), Oregon (S4B), South Carolina (S4), Tennessee (S4), Texas (S4B,S4N), Virginia (S4), Wisconsin (SU), Manitoba (S3S4B), Quebec (S5B)
	
	


Northern New England Status (New Hampshire, Maine, Vermont):
	State 
	State rank
	# of state occurrences
	WMNF occurrences

	
	
	Total
	Historic
	Total
	Historic

	New Hampshire
	S5
	?
	?
	?
	?

	Maine
	S5
	?
	?
	?
	?

	Vermont
	S5B
	?
	?
	N/A
	N/A


Despite sharp declines, the species remains common in northern New England and can readily be found wherever the species’ preferred habitat exists. However, there is very little data on monarch populations in NH (NHFGD 2015).
Legal status

	
	Federal Endangered
	
	ME State Endangered

	
	Federal Threatened
	
	ME State Threatened

	X
	USFS, WMNF Sensitive 
	
	ME State Special Concern

	X
	USFS, GMNF Sensitive
	
	ME Possibly Extirpated

	
	NH State Endangered
	
	VT State Endangered

	
	NH State Threatened
	
	VT State Threatened

	
	NH State Special Concern
	
	VT State Special Concern

	
	None of the above
	
	


Distribution 
North America forms the core of the monarch’s range but the overall range extends through Central America to northern South America. Monarchs also occur in Hawaii, Australia, several Pacific islands, parts of Asia, Africa, and southern Europe. Several populations outside of the Americas appear to be nonnative (NatureServe 2023).
The North American populations (subspecies plexippus) are strongly migratory, resulting in vastly different seasonal ranges. Essential overwintering areas for North American populations are limited to a few dozen places in coastal California and the mountains of Mexico. The summer range includes portions of the conterminous U.S and the southern portions of all Canadian provinces bordering the US where milkweeds occur. Populations in south Florida and the Gulf Coast are non-migratory (NatureServe 2023).

In the United States, monarchs occur in two main populations with limited mixing between the two. The western population is located primarily in California, with smaller numbers occurring throughout the western states and British Columbia. The eastern population breeds east of the Rocky Mountains and winters in central Mexico. Small non-migratory populations of monarchs also occur in southern Florida, in Mexico, and on some Caribbean islands (Kirschbaum No Date).

The majority of monarchs are found from east- and mid-Texas north into the Midwest, and then at a somewhat lower density throughout the east from southern Canada south to the Gulf. Some monarchs also occur much further west and north (CBD et al. 2014).

While numbers are down, the range of the species doesn’t seem to be contracting.
Current distribution in northern New England relative to species global range

	
	Endemic to New Hampshire
	
	Disjunct in Vermont

	
	Endemic to Maine
	
	Disjunct in northern New England

	
	Endemic to Vermont
	X
	Center of range in northern New England 

	
	Endemic to northern New England
	
	Edge of range in northern New England

	
	Disjunct in New Hampshire
	
	Long distance migratory 

	
	Disjunct in Maine
	
	Extirpated in northern New England


Current distribution in northern New England by county and town
Species is distributed throughout northern New England and can likely be found in any county where the species’ preferred habitat is present.
Current distribution in WMNF relative to species’ global, North American, and state range
	WMNF’s position within N. Am. range
	X
	Central
	
	Peripheral
	
	Disjunct
	
	N/A

	WMNF’s position within NH range
	X
	Central
	
	Peripheral
	
	Disjunct
	
	N/A

	WMNF’s position within ME range
	X
	Central
	
	Peripheral
	
	Disjunct
	
	N/A


Current occurrences on the WMNF 
The species is likely present everywhere high-quality habitat exists. According to iNaturalist (2023), the species has been reported from several locations within and adjacent to the WMNF boundary.
Historic occurrences on the forests

None documented. Given that monarchs are dependent on early successional habitats, it’s likely that natural succession has allowed the forest to reclaim former monarch sites.
Population Trend

	Spatial Scale
	Documented Decline
	Suspected Decline
	Stable or Increasing
	Unknown

	Within WMNF
	
	X
	
	

	Within GMNF
	
	X
	
	

	Within New Hampshire
	
	X
	
	

	Within Maine
	
	X
	
	

	Within Vermont
	
	X
	
	

	Within northern New England
	
	X
	
	

	Within North America
	X
	
	
	

	Globally
	X
	
	
	


The monarch is globally ranked as apparently secure. Populations in many places across the range of the species where it is not strongly migratory or nonnative remain apparently stable such that the species is not in immediate danger of extinction. However, in most of North America the migratory monarch is no longer considered secure due to its severe, recent decline of roughly 90%. The Mexican overwintering population is estimated to be in the tens of millions, whereas probably fewer than one million overwinter on the Pacific coast. However, loss of genetic diversity, especially as related to migration, is a concern. If native North American populations still represent most of the global total, then a decline of more than 50% has probably already happened in less than a decade with a sharp downward trend as of late 2013. It is not clear how secure the species is over the long term. There is no monitoring of most of the introduced populations, except in Australia where declines have been noted, but there are also no known threats to these populations. Very little information exists on native populations in Central and South America (NatureServe 2023).
According to Crossley et al. (2022), declines are most pronounced in the US northeast and parts of the Midwest.

While monarch declines have been well documented (NatureServe 2023), the species is one of the more frequently observed lepidopterans on and around the WMNF (iNaturalist 2023). Large numbers of adults (ten or more) are frequently seen nectaring in open floodplains dominated by herbaceous vegetation. Although no formal survey work has taken place on the WMNF, it’s clear the species is still common on the Forest based on qualitative data. However, given the range-wide decline of the species, it is likely less common than it once was.
LIFE HISTORY INFORMATION

Food and feeding behavior

Along their migration routes and in their summer breeding areas, monarch butterflies require two types of plants: host plants for monarch caterpillars, which are almost exclusively milkweeds (Asclepias spp.), and flowering plants that provide nectar for adult butterflies. Having both host and nectar plants available throughout the times when monarchs are present is critical. 
Monarch caterpillars require milkweeds as host plants. Milkweeds provide both nutrition and toxins that protect the caterpillars and adults from predation. While monarchs can use a variety of milkweeds as host plants, the four priority milkweed species for habitat restoration in the Eastern Region are common milkweed (Asclepias syriaca), swamp milkweed (A. incarnata), whorled milkweed (A. verticillata), and butterfly weed (A. tuberosa). It has been estimated that over 90% of the monarchs wintering in Mexico fed on common milkweed as larvae (Kirschbaum et al. No Date). 
According to Nail et al. (2015), a minimum number of 29 milkweed plants are required to produce an adult monarch that will be part of the fall migratory generation.

Generally, butterflies prefer nectar plants that provide clustered florets, short corolla tubes, and have colors including pink, yellow, white, red and purple. Adult monarchs are not picky (Kirschbaum et al. No Date).

Reproductive strategy and method(s) 
Eggs are laid, usually on milkweed leaves, and hatch in 3-6 days into a tiny striped caterpillar (Kirschbaum et al. No Date). 
Reproductive age and periodicity 
In monarchs, breeding season individuals are sexually mature four to five days after they emerge as adults, and the generation that migrates is not sexually mature until after the overwintering period (MLMP No Date).
Breeding or reproductive season/reproductive phenology 
The eastern population of the monarch has four generations of offspring from March through August (Kirschbaum et al. No Date).
Production and dispersal of progeny or propagules
The larva feeds exclusively on milkweed and grows with molts through five instars for about 2 weeks. It then forms into a chrysalis, where it undergoes metamorphosis to an adult. That process takes about 10 days. The adult emerges and spends a few hours drying its wings and expanding its body. Then, it is ready to fly off and feed on nectar, mate and, if female, lay eggs (Kirschbaum No Date).

Survival rate for progeny
Only about 10% of eggs and larvae complete metamorphosis according to Kirschbaum (No Date). Data analyzed by Nail et al. (2015) suggest a 6% survival rate from egg to adult in the summer (eggs laid July through September) and 4% in the spring (eggs late April through June).
Reproductive status on the WMNF

Caterpillars and chrysalises have been observed on milkweed on several places on the WMNF, so reproduction has been documented. Reproduction is assumed to occur on the WMNF wherever habitat exists.
Lifespan
The final migratory generation (see below) can live up to nine months if it survives its fall migration south, spring migration north, and the overwintering period in between. Other generations of adults only live two to five weeks after emerging from chrysalises (Kirschbaum No Date).
Migration
The eastern population of monarch butterflies overwinters in about 20 hectares (50 ac) of high-elevation oyamel fir (Abies religiosa) forest in central Mexico (Michoacan and Mexico states). Each spring, in late February or early March, they begin migrating north. When they reach areas with milkweed in northern Mexico and the southern U.S., they begin mating and laying eggs as they continue their migration. Survival of this first generation of offspring is very important, as this generation begins the rebuilding of population after winter losses. The first generation of offspring from the overwintering population continues the journey from the southern U.S. to recolonize the eastern breeding grounds. Second, third, and fourth generations reproduce in the northern breeding grounds throughout the summer, inhabiting most of the eastern U.S. up to southern Canada by June or July. The summer breeding range for monarchs includes most of the central and eastern U.S., with the core of breeding range in the “corn belt” of the midwestern U.S. (i.e., Kansas, Nebraska, Iowa, Missouri, Wisconsin, Illinois, Michigan, Indiana, and Ohio). 
Summer generations of adult monarchs begin breeding within a few days of emerging from the chrysalis, and live two to five weeks. Most monarchs that emerge after mid-August in the eastern U.S. become part of the migratory generation. This last generation of summer adults does not breed after emerging. Instead, they enter reproductive diapause and begin migrating south, a journey that can span thousands of miles. As this generation migrates, they feed on nectar plants along the way, both to fuel their flight and to build fat stores that they will live on over the winter. The migratory generation ends their journey back at the wintering grounds in central Mexico. This final migratory generation can live up to nine months, overwintering and beginning the migration north again to breed in early spring.
The northward migration is relatively diffuse, spreading out across about 247 million acres of the eastern U.S. north of Texas. The southward migration happens throughout the breeding grounds and funnels into a “central flyway” from southern Ontario, Canada, through Kansas, Missouri, Arkansas, and Oklahoma, then south through Texas and central Mexico. There is a second flyway along the east coast; however, many of these butterflies may migrate through Florida and on southward, with few reaching Mexico. Because migrating monarchs follow topographic features such as shorelines of large lakes, there are a few known stopover sites, where monarchs can be observed congregating every year (Kirschbaum No Date).
Relationships with other species

Monarchs become toxic to predators by sequestering toxins from the milkweed they ingest as larvae, and are brightly colored in both the larval and adult stages to warn predators of this toxicity. Despite this protection, monarchs of all life stages are vulnerable to predation and disease, with the majority of predation occurring in the caterpillar stage. Like most moth and butterfly species, monarch eggs and small larvae face considerable dangers of predation; only about 10% of eggs and larvae complete metamorphosis. Ants, spiders, crab spiders, true bugs, assassin bugs, beetles, wasps, flies and lacewing larvae are some known predators of monarch eggs and larvae. Tachinid flies and braconid wasps are parasitoids that attack monarchs. Birds and mice are known to eat wintering monarchs (Kirschbaum No Date).

Other 
N/A.
HABITAT

General Description
As described above, floral resources are the most important habitat requirement for adult butterflies, while milkweed is required for breeding and as food for caterpillars. Field, meadows, shrublands, open wetlands, agricultural land, roadsides, powerline rights-of-way, and other open habitat types generally provide these resources.
While important throughout the breeding season, nectar sources are particularly critical during migration. During the fall migration, monarchs need carbohydrates to fuel their flight and to build up fat reserves for the winter, when they feed very little or not at all. A variety of flowering plants are used during the fall migration. Some important late-flowering nectar sources include goldenrods (Solidago spp.), asters (Aster, Symphyotrichum and Eurybia spp.), blazing stars (Liatris spp.), and coneflowers (Echinacea spp.). Agricultural crops including alfalfa, clover, legumes, and sunflowers are also important nectar sources for monarchs particularly along the migration pathway (Kirschbaum et al. No Date).

Eastern monarchs spend the winter in dense clusters on oyamel fir trees in cool, high-elevation forests of central Mexico. These dense forests provide a narrow range of temperature and precipitation conditions that monarchs favor. There are fewer than 20 known overwintering sites (in the states of Michoacan and Mexico), and many of these are considered inactive. In recent winter surveys, the majority of monarchs were concentrated in just two winter colonies (Kirschbaum No Date). In 2015 all the monarchs from east of the Rockies wintered in a single, 3 acre patch of forest (NHFGD 2015).

The importance of milkweed to monarch habitat cannot be overstated. According to Nail et al. (2015), a minimum number of 29 milkweed plants are required to produce an adult monarch that will be part of the fall migratory generation.
While the majority of the WMNF is densely forested and does not provide habitat for monarchs, pockets of habitat (open areas with milkweed and a variety of other flowering, herbaceous plant species) do exist throughout the Forest. Open floodplains, beaver meadow complexes, recently harvested areas, roadsides, powerline corridors, ski trails, and permanent wildlife openings can support monarchs. Many of these habitats are created and maintained by the Forest Service for other purposes, and therefore may be managed in ways that can harm monarchs (e.g., mowing patches of milkweed while larvae are present).
On the WMNF, adults are abundant along open floodplains where they forage on joe-pye-weed, meadowsweet, goldenrod, and aster, among other flowering plants (Hillman, pers. obs.)

Habitat associations 
	
	Terrestrial (Uplands)
	
	Palustrine (Wetlands)

	
	 Forests and Woodlands 
	
	 Forested Wetlands 

	
	 Spruce-fir northern hardwood forests
	X
	 Floodplain forests

	
	  Subalpine krummholtz 
	
	 Hardwood swamps

	
	  Montane spruce-fir forests (>2500’)
	
	 Softwood swamps

	
	  Lowland spruce-fir forests
	
	 Seeps, springs, vernal pools

	
	  Red spruce-northern hardwood forest
	X
	 Open Wetlands 

	
	  Aspen/paper birch forests
	
	 Open peatlands

	
	 Northern hardwood forests
	
	 Marshes and sedge meadows

	
	  Rich northern hardwood forests 
	
	 Wet shores

	
	  Hemlock forests
	
	 Shrub swamps

	
	 Oak-pine-northern hardwood forests
	
	Lacustrine (Lakes & Ponds) 

	X
	Open Uplands 
	
	 Small, high elevation acidic ponds

	
	 Upland shores
	
	Riverine (Rivers and Streams)

	X
	 Meadows 
	
	Subterranean tc "Subterranean " \l 2

	
	 Alpine 
	
	Unknown

	X
	 Shrub openings 
	
	

	
	 Outcrops, cliffs and talus
	
	


O = obligate; P = prefers habitat; X = uses habitat

Wetland habitats can provide important feeding and breeding habitat for monarch butterflies. Wetlands provide a transition between upland and aquatic systems, with moist soil conditions where flowering plants are able to persist later in the summer and in early fall (Kirschbaum et al. No Date).

Habitat Status

The Forest Service and many other land management agencies and non-profit organizations manage open lands. In many instances, these lands are managed specifically for pollinators, like the monarch.

If natural processes were to take over, there would still be ample monarch habitat in New England. However, instead of depending on habitat that is perpetually managed to maintain its open character, available habitat would shift with natural succession processes.

The monarch’s core breeding range is represented by the prairies and grasslands of the Midwest. It is the conversion of these habitats to agriculture that has been main reason for the species’ population crash.
Terrestrial habitats 

	Stand Age
	Location in Stand

	
	Old growth
	
	Forest interior

	
	Late successional
	X
	Aquatic-terrestrial edge

	
	Mature
	X
	Opening-shrubland edge

	
	Sapling/Pole 
	
	Opening-forest edge

	X
	Young (seedling)
	
	Shrubland-forest edge

	
	Variable 
	X
	Opening interior

	
	No preference
	
	Variable 

	
	Unknown
	
	No preference

	
	
	
	Unknown


O = obligate; P = prefers habitat; X = uses habitat

The monarch can be found in any open habitat with floral resources.
Preferred terrestrial habitat parameters

	Stand Area
	Elevation

	
	1-10 acres
	
	<1500’

	
	11-50 acres
	
	1500-2500’

	
	51-200 acres
	
	2500-3500’

	
	201-500 acres
	
	>3500’

	
	501-1000 acres
	
	No preference

	X
	No preference
	X
	Unknown

	
	Unknown
	
	


Preferred terrestrial/riparian habitat structure

	Forest structure
	Shrub layer
	Ground cover

	
	Supercanopy layer
	X
	Deciduous
	X
	Herbs/Forbs

	
	Main canopy layer
	
	Coniferous
	
	Moss/Lichen

	
	Midstory layer
	
	Mixed
	
	Leaf Litter

	
	Shrub layer
	X
	Ericaceous
	
	Exposed soil

	
	Ground cover
	X
	Dense
	
	Dense

	
	>60% canopy closure
	
	Intermediate
	
	Intermediate

	
	30-60% canopy closure
	
	Sparse
	
	Sparse

	X
	<30% canopy closure
	
	Absent
	
	Absent

	
	No preference
	
	No preference
	
	No preference

	
	Unknown
	
	Unknown
	
	Unknown


A shrub layer provides good habitat as long as there is minimal canopy closure and it consists of species that produce preferred flowers (e.g. rubus spp.)
Preferred terrestrial habitat features

	
	Down logs
	
	Snags
	
	Log/debris piles

	
	Cavities
	
	Loose bark
	
	Hard mast producers

	
	Gravel pits
	
	Human structures
	X
	Soft mast producers

	
	Fence rows
	X
	Near water
	
	Caves (and mines)

	
	Rocky outcrops
	
	No preferences
	
	Unknown


Soft mast producers (e.g. rubus and prunus) generally provide the floral resources required of adult monarchs.

Preferred terrestrial soil features

	Soil texture
	Soil permeability
	Soil pH

	
	Bedrock/outcrops
	
	Rapid
	
	Strongly acid, <5.0

	
	Boulders
	
	Moderate
	
	Medium acid, 5.1-6.5

	
	Cobbles
	
	Slow
	
	Neutral, 6.6-7.3

	
	Gravel
	X
	No preference
	
	Medium alkaline, 7.4-8.4

	
	Sand
	
	Unknown
	
	Strongly alkaline, 8.5+

	
	Loam
	
	
	X
	No preference

	
	Silt
	
	
	
	Unknown

	
	Clay
	
	
	
	

	X
	No preference
	
	
	
	

	
	Unknown
	
	
	
	


Preferred lacustrine/riverine habitat parameters
	Substrate
	Aquatic Vegetation
	Elevation

	
	Bedrock
	
	Submerged
	
	<1500’

	
	Boulders
	
	Emergent
	
	1500-2500’

	
	Cobbles
	
	Floating
	
	2500-3500’

	
	Gravel
	X
	No preference
	
	>3500’

	
	Sand
	
	Unknown
	
	No preference

	
	Organic
	Lacustrine/Riverine edge
	X
	Unknown

	
	Detritus
	
	Trees at edge
	
	

	X
	No preference
	
	Shrubs at edge
	
	

	
	Unknown
	X
	Herbaceous edge
	
	

	
	
	
	Sandy, muddy or peat edge
	
	

	
	
	
	No preference
	
	

	
	
	
	Unknown
	
	


Many species of herbaceous plants found on cobble, gravel, and sand bars of rivers, such as willow (Salix), dogwood (Cornus), and goldenrod (Solidago), provide nectar sources for adult monarchs. On the WMNF, adults are abundant along open floodplains where they forage on joe-pye-weed, meadowsweet, goldenrod, and aster, among other flowering plants (Hillman, pers. obs.)
Important preferred lacustrine/riverine habitat water parameters

	O2 concentrations
	Water pH
	Water temperature

	
	High, >9 ppm
	
	Strongly acid, <5.0
	
	Warm

	
	Moderate, 6-9 ppm
	
	Medium acid, 5.1-6.5
	
	Cool

	
	Low, <6 ppm
	
	Neutral, 6.6-7.3
	
	Cold

	X
	No preference
	
	Medium alkaline, 7.4-8.4
	X
	No preference

	
	Unknown
	
	Strongly alkaline, 8.5+
	
	Unknown

	ANC
	X
	No preference 
	Water depth

	
	Low, <15 mg/l
	
	Unknown
	
	Very shallow, <15 feet

	
	Moderate, 20-50 mg/l
	 
	
	Shallow, 15-30 feet

	
	High, >50 mg/l
	
	
	Moderate, 30-100 feet

	X
	No preference
	
	
	Deep. >100 feet

	
	Unknown
	
	X
	No preference

	
	
	
	
	Unknown


Preferred lacustrine habitat parameters and features
	Habitat zones 
	Trophic state
	Features

	
	Profundal
	
	Dystrophic
	
	Natural origin

	
	Sublittoral
	
	Oligotrophic
	
	Post-glacial, old 

	
	Rocky littoral or shoal
	
	Mesotrophic
	
	Beaver ponds

	
	Mud-sand littoral
	
	Eutrophic
	
	Islands

	
	Macrophyte bed
	X
	No preference
	
	Surface wood/rocks

	X
	No preference
	
	Unknown
	
	Submerged wood/rocks

	
	Unknown
	Lake/pond size
	
	Floating bog mats

	
	
	
	1-10 acres
	
	Stable water level

	
	
	
	11-50 acres
	X
	No preference

	
	
	
	51-200 acres
	
	Unknown

	
	
	
	>200 acres
	
	

	
	
	X
	No preference
	
	

	
	
	
	Unknown
	
	


Preferred riverine habitat parameters and features

	Flow type 
	Stream structure
	Trophic status 

	
	Perennial 
	
	Pools
	
	Oligotrophic

	
	Intermittent
	
	Riffles
	
	Mesotrophic

	X
	No preference
	
	Side channels
	X
	No preference

	
	Unknown
	X
	No preference
	
	Unknown

	Bank full width
	
	Unknown
	Features

	
	0-10 feet
	Channel slope 
	
	Woody debris/log jams

	
	10-30 feet
	
	Low, <2%
	
	Stable bank

	
	>30 feet
	
	Moderate, 2-4%
	
	Eroding bank

	X
	No preference
	
	High, >4%
	
	Overhanging/cut bank

	
	Unknown
	X
	No preference
	
	Rocks/boulders

	
	 
	
	Unknown
	X
	No preference

	Drainage size
	Canopy closure
	
	Unknown

	X
	Small, < 10 mi2
	
	>75% canopy closure
	
	

	X
	Moderate, 10-100 mi2
	
	50-75% canopy closure
	
	

	X
	Large rivers, >100 mi2
	X
	<50% canopy closure
	
	

	
	No preference
	
	No preference
	
	

	
	Unknown
	
	Unknown
	
	


Large rivers provide the regular disturbance necessary for herbaceous plants to thrive. Beaver activity can turn any floodplain into foraging habitat.
Preferred palustrine habitat parameters and features

	Area
	Nutrient Availability
	Features

	
	1-10 acres
	
	Minerotrophic
	
	Vernal pool

	
	11-50 acres
	
	Oligotrophic
	X
	Beaver-influenced

	
	51-200 acres
	
	Ombrotrophic
	
	Not beaver-influenced

	
	>200 acres
	X
	No preference
	
	Larch/wt. cedar dominated

	X
	No preference
	
	Unknown
	
	Balsam fir dominated

	
	Unknown
	Peatland Type
	X
	Wetland edge

	Elevation tc "Elevation " \l 5
	
	Basin bog
	
	Wetland interior

	
	<1500’
	
	Lakeshore bog
	
	Open water

	
	1500-2500’
	
	Alpine bog
	
	Sandy, muddy or peat edge

	
	2500-3500’
	
	Poor fen
	
	Dead wood

	
	>3500’
	
	Medium fen
	
	No preference

	
	No preference
	
	Rich fen
	
	Unknown

	X
	Unknown
	X
	No preference
	
	

	
	
	
	Unknown
	
	


Beaver activity can turn any floodplain into foraging habitat.
Home range size

Adults are always on the move, and therefore don’t have defined home ranges. Larva remain within a milkweed patch until they metamorphose. 
LANDSCAPE PATTERNS
Habitat patch size requirements
It is likely that larger habitat patches with more floral resource and more milkweed can support more monarchs. However, monarchs are able to use small habitat patches, such as a single milkweed plant along a thin roadside strip.
According to Nail et al. (2015), a minimum number of 29 milkweed plants are required to produce an adult monarch that will be part of the fall migratory generation.
Habitat patch distribution requirements

Since monarchs are migratory and each generation must move north to breed (and then the final generation must move south to its wintering grounds), habitat patches must be distributed all along the migratory flyways.
Connectivity requirements
Monarchs can travel up to 100 miles per day during migration. Ample habitat must be available along the way.
ECOLOGICAL PROCESSES THAT AFFECT THE SPECIES
Natural disturbance

	X
	Wind
	X
	Fire
	X
	Flooding

	
	Ice & snow loading
	
	Downslope mvmt.
	
	Water/ice mvmt.

	X
	Insect/disease infestations
	
	None
	
	Unknown


Any process creates enough disturbance to promote herbaceous plants and shrubs would benefit the monarch.
Anthropogenic (human-caused) disturbance 
	X
	Agriculture
	X
	Transportation system development
	X
	Invasive exotics

	
	Rural development
	X
	Forestry & wildlife habitat management
	X
	Accelerated climate change

	X
	Suburban/Urban development
	
	Atmospheric deposition
	
	None

	
	Other
	
	
	
	
	
	


Succession

The natural succession of meadows and other habitats created by disturbance likely lead to slow shifts in the location of suitable habitat.

Ecological roles

	
	Herbivore (grazer)
	
	Scavenger/detritivore

	
	Omnivore
	
	Insectivore

	
	Carnivore
	
	Granivore

	
	Predator
	X
	Pollinator

	X
	Prey
	
	Parasitic

	
	Cavity excavator
	
	Piscivore, invertivore


Other processes 

	
	Energy flow
	
	Competition
	
	Other____________

	
	Nutrient cycling
	X
	Disease
	
	Other____________

	
	Temperature flux
	
	Herbivory
	
	None

	
	Moisture flow
	X
	Predation
	
	Unknown


Wild and reared populations can be affected by parasites and disease. The best studied monarch parasite is the specialist protozoan, Ophryocystis elektroscirrha (OE), whose spores are found on the scales of monarch adults and are spread from adults to larvae. The parasite can reduce larval survival, butterfly size, life span, mating success, and ability to fly. OE Infection is lower in migratory populations than non-migratory populations, with 8 percent of eastern monarch individuals heavily infected. The cultivation of non-native tropical milkweed in the southern U.S. has allowed portions of the eastern monarch population to breed year-round, increasing the likelihood that monarchs become infected with OE. Reared monarchs that are released may increase the potential for wild populations to be exposed to the OE parasite. 

In addition to parasitoids such as tachinid wasps, monarchs can become infected with pathogens, Pseudomonas bacteria and nuclear polyhedrosis virus (NPV); fungi such as Cordyceps and Beauvaria bassiana and protozoan parasites such as microsporidian species Nosema. Parasitoids, viruses, bacteria and protozoa most often affect the caterpillar stage of monarch butterflies.
THREATS AND LIMITING FACTORS
Habitat related threats

	X
	Loss of habitat 
	X
	 Decline in quality (alteration)
	X
	Invasive exotic species

	
	Fragmentation
	
	 Inadequate disturbance regime
	
	None

	
	Succession
	X
	 Impacts of roads/trails 
	
	Unknown


Several factors have been identified as contributing to monarch population declines, including loss and degradation of breeding habitat (particularly loss of milkweed); loss and degradation of winter habitat; pesticides, parasites and disease; climate change; extreme weather events; overutilization of monarch butterflies (commercial, recreational, educational, and scientific purposes); and inadequate existing regulatory mechanisms (Kirschbaum No Date). Key threats and limiting factors are outlined below.

Breeding & Migratory Habitat Loss and Degradation

· Loss of milkweed and nectar plants – These plants use to flourish among crops. However, he adoption of “Round-up Ready” crops allowed farmers to use herbicides to remove all undesirable plants, including those required by monarchs. Further, an additional 2 million acres of potential habitat is developed each year. 
· Non-native invasive plants – These plants compete with native plant species for space, light and water. Some are also allelopathic (toxic to other plants), further reducing the suitability of available habitat for native plants, including milkweeds and nectar plants. 

· Anthropogenic threats in breeding and migratory habitat – Management activities such as occasional mowing and prescribed burning can be important tools for improving and maintaining habitat for monarchs and other pollinators if implemented strategically. However, some management activities, or poorly timed management, can remove milkweed and nectar plants at critical times, or directly harm monarch eggs, larvae, pupae, or adults. Similarly, while roadsides can provide important monarch habitat, vehicle collision is a source of mortality for monarchs that use that roadside habitat.

Winter Habitat Loss and Degradation

· Extreme weather events – Because eastern monarchs are concentrated in a very small geographic area (just 0.67 ha (1.6 ac) during the winter of 2013-2014), periodic winter storms can have big impacts on the overall population. Four extreme winter storms occurred between 2002 and 2016, bringing heavy rain, hail, high winds, floods, and freezing temperatures. These storms can both knock down trees and freeze and kill monarchs. Mortality from these events has ranged from 50-80%. 
· In Mexico, illegal logging has removed trees that the monarchs use for overwintering (NHFGD 2015).

Climate Change

· It is difficult to predict how species will respond to climate change, particularly migratory species with a broad geographic range. Climate changes may result in a mismatch between the environmental cues that monarchs use to migrate and breed, and the availability of nectar and milkweed. On the other hand, the ability to migrate and move may increase monarchs’ ability to adapt to changing habitat. Changes in climate will impact the health, distribution and availability of plant species important to monarch populations. The high elevation oyamel firs on which monarchs overwinter are likely to experience stress from heat and drought, which is likely to make them more vulnerable to insects and disease.

· If observed changes in spring and summer climate continue, portions of the current breeding range may become inhospitable for monarchs (Zylstra et al. 2021).

Pesticides

· Pesticide, including herbicide, use can reduce butterfly abundance and survival as well as affecting the availability and vigor of host and nectar plants. Many insecticides used in agriculture, urban areas, residential yards and gardens are detrimental, often lethal, to monarchs. Monarchs are exposed via overspray, drift, runoff, dust and ingesting food or water with pesticide residues. The increased use and spread of these insecticides within monarch breeding habitat likely impacts monarch survival and reproduction. One group of insecticides that has raised concern is neonicotinoids, which have seen increased use in the last decade. These insecticides, including imidacloprid, clothianidin, thiamethoxam, acetamiprid, thiacloprid and dinotefuran, are extremely toxic to arthropods. They are systemic, meaning that when they are applied, plants absorb and distribute the compounds to all parts of the plant, making the leaves, nectar, pollen, and woody tissue toxic to insects and other arthropods that feed on them. The insecticides can remain in plants and soil longer than most compounds, so the resulting toxicity can also last for an extended period of time. 
Non-habitat related threats 
	X
	Predation/herbivory
	X
	Harvest/collection 
	
	Loss of pollen/seed dispersal vector

	
	Loss of prey base
	
	Reproductive traits
	X
	Pollution

	X
	Disease
	
	Competition
	
	Disturbance due to human presence

	
	Parasitism
	
	Genetics
	
	Trampling/direct impacts 

	
	None
	
	Unknown
	
	Other – climate change


See previous sections for information on these threats.
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