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Monarch Facts 

 
Status and Population History 

- Not long ago, monarchs numbered in the billions, but in the last 20 years their population 
has dropped by 90% (1) 

- 11-57% chance of quasi-extinction in the next 20 years (“Quasi” because it is a specific 
population of the species, not the entire species) (2) 

- There have always been fluctuations in population, but “the consistent decline at the 
overwintering sites is cause for concern. The pattern is very robust and, on average, 
population sizes are currently about half that recorded two decades ago. Because the 
monarch’s annual cycle occurs over several generations, the population may be able to 
grow in some generations. Nonetheless, the annual decline through the “bottleneck” of 
the overwintering population is symptomatic of a major problem.” (15) 

 
 

 
Range 

- WMC focuses on the eastern monarch population, but there are others. Smaller 
populations exist west of the Rockies, in southern Florida, and through Central America 
and into northern South America. Self-sustaining populations have been introduced to 
Hawaii, Spain, Australia, New Zealand, and elsewhere. (3, 15) 
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Life Cycle 
1. Eggs 

- A monarch’s life begins when a female lays an egg on a milkweed plant. Most of the 
time, they are laid on the underside of the leaves, since it is the most tender part of the 
plant (important for future caterpillar jaws) and better-protected from predators and 
weather. Most often, the female will only lay one egg per plant to avoid competition 
between offspring.  (4) 

- The number of fertilized eggs a single female monarch will lay varies greatly, determined 
by factors such as weather, availability of milkweed, and her age. It is probably 
somewhere between 400 and 500 eggs. (5) 

- Monarchs may choose plants with higher cardenolide (See Milkweed section) levels, 
which would help their offspring ward off predators and help medicate them against 
microbial parasites they received from their mother (For example, Ophryocystis 
elektroscirrha, “OE,” is a parasite transferred from female butterfly to offspring) (17, 18) 

- Eggs each weigh half a milligram (15) 
 
2. Caterpillar (10 days-2 weeks) 

- Typically, the first thing they do after hatching is eat their eggshell to take advantage of 
its protein and nutrients (15) 

- Monarch caterpillars are milkweed specialists. The only food they eat is milkweed (15) 
- Mortality: Milkweed latex is a threat due to its ability to “burst” from the leaf and gum up 

the caterpillar’s mouth. Most monarch caterpillars do not make it past the first day of life 
for this reason. More than 60% of first-instar (see Molting) die at “first bite.” However, 
monarchs have adapted by cutting out a “circle trench” that drains the latex and allows it 
to eat (leaves a signature style of leaf damage). (15,16) 

- Growth and Molting: As caterpillars grow, they outgrow their exoskeleton and need to 
shed it. They do this five times (each stage is called an instar). When they molt, they 
stop eating and remain still for many hours. The outer skin separates from the inner with 
the aid of an enzyme. Many times they will eat their old skin for the nutrients it contains 
(5). During their time as a caterpillar they increase in size by 2000 times, and weight by 
3000 times (5). Another way to put it: If an eight-pound human baby were to grow at this 
rate, by the end of one year they would weigh about half a million pounds (15) 

- Coloration: Their stripes are warning a warning to predators of their toxicity from eating 
milkweed (Called “aposematic coloration”) (4) 

 
 
Circle trench. 
 
 
 
 

https://phys.org/news/2009-09-classic-theory-biodiversity.html
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3. Chrysalis 
- When it is time, the caterpillar looks for a suitable, protected location (not necessarily on 

its milkweed plant, sometimes up to 40 feet away). It lays down a “silk button” from which 
the chrysalis will be suspended. The caterpillar holds onto it in a “J” shape for 12-16 
hours. Finally, it sheds its skin for the last time, beneath which the chrysalis has formed. 
(4) 

 
4. Eclosure (Emerging from chrysalis) 

- Butterfly will spend several hours sitting, pumping fluid into its wings until they are firm 
enough to fly. (4) 

- If it falls: If it can walk it can crawl back up to a hanging spot. If not, the wings will be 
distorted and it won’t fly. (4) 

- Within 1 day it will be flying for nectar (4) 
 

5. Butterfly 
- Two different “types”: The summer and the Methuselah generations (See Migration 

section) 
- Males v. females: Can most easily be distinguished by the two dots on the males’ wings 

(14) 
 

 
Migration 

- It’s the only butterfly to undergo this type of migration (4) 
 
Timeline:  

- November-February: Mexico (overwintering/Methuselah generation) 
- February-March: Mating and northern 

flight of the Methuselah generation (part 
of spring migration) 

- March-June: Generation 1 is born in 
southern USA, flies north (part of spring 
migration) 

- June-August: Generations 2, 3, and 
sometimes 4 are born in midwest/eastern 
USA and southern Canada, and fly north 
(part of spring migration). They are the 
grandchildren and great-grandchildren of 
the Methuselah generation 

- August-November: Fall migration - the 
Methuselah generation flies south to 
Mexico for the winter 
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Multigenerational migration  
Note: One generation of monarchs comprises one complete life cycle, from egg to butterfly 
 

- Southward bound migrants (Methuselah or fall/winter generation)  
- Development into a Methuselah butterfly is triggered in late summer-developing 

caterpillars and/or pupae, triggered by shortening day length, decreasing 
temperature, and dying host plants. This generation is physically different in order 
to accomplish migration to Mexico and survival through winter 

- Slightly larger wings, sometimes have darker forewings (scales more 
densely positioned) - help with the long migration to Mexico (6) 

- They are in “reproductive diapause” - temporary suspension of sexual 
development so that energy is instead put toward flight muscles and fat 
storage for journey and winter. Come spring, diapause ends (4) 

- Live 7-8 months, as opposed to 2-3 weeks for the other generations (4) 
- How do they do accomplish migration to Mexico? 

- Navigation: Use skylight, time, and geomagnetic cues for directionality (7) 
- Flight: Fly high and take advantage of lift, thermals, tailwinds, and group 

dynamics in order to complete the journey. They also soar and glide 
rather than flapping to save energy. Estimated maximum flight speeds are 
30 mph (15) 

- Weather: All butterflies are cold-blooded creatures, and depend on the 
environment to provide heat for them. They can’t fly if their core body 
temperature reaches an average of 55 F or below. Most are not able to fly 
if the temp is below 60 F. They will stop and seek protection of trees and 
other vegetation. They shiver to warm themselves up (4) 
 

- Northward bound (Spring/summer generations) (4, 7) 
- Begin with the offspring of the Methuselah generation 
- Takes 3–5 generations for most monarchs to complete the full journey 
- Each live 2-6 weeks  
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Overwintering Location: Mexico 
- Overview: 

- Tops of mountain ranges in the states of Michoaca´ n and Mexico (8, 15) 
- It’s an area of about 300 square miles, smaller than New York City. Most of the 

monarchs from eastern North America, about 2 million square miles, funnel down 
and overwinter in a location 0.015% the area they occupy in the summer (15) 

- Each monarch weighs .5 - 1 gram, but the tree branches sag from the collective 
weight of hundreds of millions of butterflies (4) 

- On sunny days they may flutter and come down for nectar or water, but for most 
part remain on the trees until it’s time to migrate. They mate before returning 
north, beginning in late January (4, 15) 

- Note: Some Eastern migrants do not end up at the overwintering sites in central 
Mexico, but fly off-course and end up in Florida , where they presumably join the 
year-long resident monarch populations in Florida (9) 
 

- Why do they go there? 
- Temperature (4, 15): 

- The weather is cold enough to slow their metabolism enough to get 
through winter, and the forest 
structure protects them from the 
elements. 

- Temperatures hover around 10 
degrees above freezing.  

- Monarchs can survive temperatures 
as low as 17 F, if it’s for a short time 
and they aren’t wet 

- Habitat:  
- Oyamel fir forests grow only at 

altitudes of 6900-13500 feet, and 
form a protective canopy that 
reduces exposure to winds, rain, 
snow, while keeping in warmth and 
humidity (4) 

- Areas of the forest with very “closed” canopies and older/taller trees are 
most protective (15) 

- Large trees act as “hot water bottles” - absorb heat during the day and 
give it off at night (15) 

 
- Discovery: Finding the overwintering sites was a 20 year effort (15) 
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Issues Facing Monarchs 
 
Over-logging and illegal logging in Mexico:  

- Thinning of fir forests for timber, cattle grazing, and hunting causes decreases in overall 
forest quality and impacts monarch survival (See Migration: Destination section for why 
forest structure is important) (4) 

- “Plain and simple, without the specific forest type needed to overwinter, monarchs 
cannot survive.” (15) 

- As forests become degraded the monarchs become even more vulnerable to weather 
exposure, especially the major winter storms that can kill millions of butterflies 
 

Climate change:  
- Severe cold during overwintering and temperature fluctuations during the spring and 

summer all threaten monarch survivorship, fecundity and alter larval growth rates (10) 
- Threatens existence of oyamel forests due to being a mountaintop ecosystem: 

“High elevation tropical montane areas are among the most sensitive habitats to shifting 
climates” (15) 

- Droughts 
- Northward migrating monarchs: First stop for milkweed has historically been 

Texas. Drought in Texas has negatively impacted milkweed populations. “So the 
already-weary, seven-to-eight-month-old monarchs must press on until they find 
milkweed that can sustain hungry caterpillars” (4) 

- Drought impacts quantity and quality of milkweed and nectaring plants (4) 
- Oyamel firs require specific conditions, which climate change threatens. Drought 

conditions and higher temps than they are used to → more susceptible to insect 
and disease pressures → damages forest structure (4) 

- Storm severity 
- Winter storms in Mexico are more frequent and more severe. Low temps + 

moisture = hazardous to monarchs. Also, occasionally take down trees (damages 
forest’s protective structure) (4) 

 
Pesticides → Loss of milkweed 

- “Roundup ready” crops are unaffected by glyphosate, which kills milkweed (4) 
- After 1999, growers began rapidly adopting genetically modified glyphosate resistant 

(GR) varieties of maize and soybeans enabling them to increase their usage of 
glyphosate as an herbicide (10). The timing of this change is suggested to be closely 
linked with the beginning of monarch declines. The rapid surge of glyphosate usage in 
maize and soybean fields is hypothesized to have reduced common milkweed 
abundance and hence the monarch summer breeding habitats once commonly found in 
these agro-ecosystems.  
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- Glyphosate can affect monarchs directly by killing the milkweed plants that the larvae are 
feeding on, or indirectly by killing milkweed plants in general, which reduces the number 
of available plants for monarch to utilize as a host. (11) 

 
Agricultural methods → Loss of milkweed and flowering plants 

- Monoculture plantings of food and biofuel crops that have come to dominate the 
agricultural landscape of the midwestern United States have reduced the amount of 
floral resources available to adult monarch butterflies (12) 

- Intensive monoculture farming practices are also thought to have reduced the quantity of 
milkweed plants growing in fields. The loss in agricultural milkweed is attributed to the 
wide scale adoption of genetically modified crops and subsequent increase of 
glyphosate sprays (13) 

 
Urbanization and land management 

- Indiscriminate mowing destroys milkweed, oftentimes exactly when monarchs are laying 
eggs (4) 

 
 

 
Milkweed Facts 

Overview 
- Native wildflower, although has a history of being listed as a “weed” 
- Milkweeds are part of the Asclepias genus, which has about 130 species, all are native 

to the Americas and have various range sizes. Most are rare, and only a few species are 
abundant in many environments (15) 

- Perennial (they typically live and reproduce for many years). What happens in winter? 
Despite their disappearance aboveground in winter, the bulk of the plant’s biomass is 
underground, stays dormant in the winter, and powers up new shoots in the spring (15) 

 
 

 
Milky latex sap 

- Contains toxic compounds (cardenolides) that targets and disrupts an enzyme (the 
“sodium-potassium pump”) found in all animal cells (15) 

- Why can monarch caterpillars eat milkweed? Through a single DNA mutation, the 
sodium-potassium pumps of monarchs and other milkweed predators (such as stink 
bugs, ants, wasps, and lacewing larvae) are are relatively insensitive (though not 
immune) to cardenolides (4, 15) 

- By eating milkweed leaves the caterpillars themselves become toxic to would-be 
predators, and that protection is carried over to adult butterflies (7, 15) 
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- Butterflies tolerate a concentration of cardenolides thousands of times larger per gram of 
body mass than humans can tolerate (15) 
 

 
 
Relationship to monarchs 

- Only food source of monarch caterpillars 
- Monarch caterpillars use about 30 different species of milkweed as a food source, with 

preferences changing from year to year. So it’s good to plant a variety! (4) 
- “Arms race”: Butterflies are not a pollinator of milkweed. Monarchs are part of the 

“milkweed village” - a community of insects that prey on milkweed sap, seeds, roots, 
stems, and leaves. It is a constant evolutionary battle by the plants to produce better 
defenses and the by the insects to overcome them. (15) 

 
 

 
Growing Milkweed 

- Preferable to grow the species that are native to your region 
- Perennial milkweed requires a period of cold moist stratification to germinate (this 

happens in the wild when seeds drop from the pods and then spends winter on the wet 
ground), helps the seed coat loosen. Stratification can be mimicked inside using 
freezers. 
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