Monarch Butterfly Migration 

A rare snowfall kills monarch butterflies at their winter home in Mexico. Is one of the world's major mass migrations in danger? In late December, snow blanketed the forested ridgetops west of Mexico City, where up to 100 million monarch butterflies seek refuge from cold winter winds further north.

The discovery of these winter refuges--where clumps of monarchs cling like feathery orange grapes to one species of fir tree -- in 1975 launched a wave of interest in the migration of these common butterflies. Like many other recent discoveries about animal migration, the monarch raised as many questions as it answered: 

 How could this half-gram insect fly as far as 2,000 miles to ancestral wintering grounds?  How could these tiny lepidopterans even find the refuges in the first place (Remember, these insects have never seen the refuges -- they hatched in the summering grounds)?  And what other wondrous migrations remained to be discovered? 

The thought that this remarkable aggregation of life could freeze to death sparked alarming headlines warning that between 10% and 33% of the monarchs had frozen to death in the snow. But the actual kill rate was apparently 5% to 7%. And that's within the normal range of variability, says Orley Taylor, who directs Monarch Watch, an educational and conservation program. "We've seen heavy snowfall in the past, and the critical thing is the temperature following the snowfall. Butterflies can survive under snow for several days, but if it's below 25 degrees Fahrenheit for a prolonged period, mortality can be severe."  

Still, the outlook for the monarch migration is mixed, Taylor says, because their habitat is under threat all along their migration paths through Mexico, the United States and Canada. 

Life history of a regal butterfly 

Like many other butterflies, monarchs go through four life stages: egg, larva (caterpillar), pupa (chrysalis), and adult (butterfly). Depending on temperature, the eggs hatch in about five to 10 days, forming larvae, which promptly devour their used-up eggshell. Monarch larvae feed exclusively on species in the milkweed family. When they outgrow their rigid exterior, called a "cuticle," then they molt, eat their skin, and continue growing in a larger cuticle. 

After four molting cycles, they form a chrysalis, sometimes called a pupa. The chrysalis hangs under a leaf for a couple of weeks, while the butterfly forms inside it. Finally, the developing butterfly positions its legs downward, splits the chrysalis, and pumps fluid into its wings to harden them.  

In its summer territory, which includes most of North America, monarchs mate 3-7 times and live from two to six weeks. Then, apparently signalled by the shortening days, new, non-reproductive butterflies hatch.  Talk about division of labor: the reproductive butterflies don't head south, and the migratory ones don't reproduce (until the following year). But they're both monarchs.

Why do monarchs migrate? 

Nobody knows. These butterflies originated in the tropics, and they can't survive temperatures much below freezing. Most North American monarchs, with the exception of some in California, Florida and Texas, migrate to Mexico, but how the pattern started is anybody's guess. 

Are monarchs the only migratory butterfly? 

Many other species of tropical insects move north during their lifetime, and some of them return south. No other butterfly is known to overwinter in huge clusters, as the monarch does.  Monarchs are small, and their brains must be smaller still. So how do they find their way back to the same ridge tops year after years?  

"There's a lot of speculation, but not much hard data," says Orley Taylor of the University of Kansas, who directs Monarch Watch. "It's probably by a combination of techniques--a magnetic orientation overlaid on a response to elevation, river valleys, things like that. Maybe the proximity of food." Another possibility is to use the sun as a compass, notes Charles Walcott, former director of Cornell University's Ornithology Lab.  

So how do they find the same place year after year? 

Although they seem to choose the same hill-tops, it's possible that these hills are merely the first ones that fits their criteria for food and shelter, Taylor says. 

How many miles do monarchs get per gallon? 

Get serious. Once bitten, twice shy--I'm not going to fall for this kind of bait a second time. 

OK, I'm being serious. How many kilometers can they fly on a calorie of carbohydrate energy? 

That sounds much more scientific, but the answer is "I dunno." Before calculating how efficiently monarchs use energy, you've got to know temperatures, wind speeds, food intake, and the percentage of time monarchs spend gliding and flapping. Got your clipboard handy? 

How far does the average monarch migrate each day? 

About 50 miles.  

Preserving the Monarch Migration 

Why the mania for monarchs? Mainly because they are so gregarious. Each winter, up to 10 million butterflies live on each hectare on a few ridge tops in central Mexico (If you're not metrically inclined, that works out to roughly 4 million lepidopterans per acre). The 11 mountaintop refuges, discovered (at least by the outside world) in 1975, are all covered with one species of fir tree, which the monarchs find ideal for night-time roosting.

 The government of Mexico has established reserves on these 11 ridgetops, but a line on a map may not be enough to ensure the survival of this remarkable natural phenomena. As Mexico's population increases, farmers move up the slopes toward the refuges. Each spring, farmers burn their fields to prepare them for planting, and that sends "billows of smoke up that disturb these butterflies," says Taylor. Logging, while theoretically banned in the region, is still occuring on a small scale -- causing what Taylor calls "nickel and dime deforestation." 

What is at stake? 

The problem with monarchs is not a threat of extinction -- this successful butterfly has colonized new ground in the Pacific and Europe in recent years. But the survival of this massive migration is less certain, Taylor says. "In the absence of protected areas, the butterflies will choose a less-protected place, and that could lead to a precipitous decline in the species." 

Nearby Angangueo, formerly a mining town, now stages Butterfly Days each year, and with 10-20,000 people visiting the refuge each weekend during winter, has "benefited tremendously from the tourism," Taylor adds. "But if we're going to solve this problem, we'll have to provide for the people, and the butterflies." 

Problems in the summer quarters, too 

Although the monarch mania sprung from the discovery of the Mexican reserves, the monarchs spend just as much time in their summer quarters -- which cover most of the eastern United States and Canada. And it turns out that they face challenges there too. 

The primary problem is finding a decent meal. Monarch caterpillars eat the leaves of most of the 116-odd species of milkweed, but nobody (except a few "butterfly gardeners") grows milkweed. In fact, the elimination of natural species from roadsides and farm fields deprives the monarchs -- and plenty of other species -- of a decent dinner. "We have an impact on this butterfly through-out its annual cycle," says Taylor. 

Want to attract beautiful flying objects? 

So you want to make your quarter-acre (or rooftop or fire escape) more attractive to butterflies and birds? You can find plenty of help in the resources below. The general guideline is that critters need food, water, and shelter. But you can still tailor your feedings and plantings to the kind of birds or butterflies you prefer. 

Frequently Asked Butterfly Questions:

How do butterflies breathe? Smell?

Adult butterflies, as well as caterpillars, breathe through a series of tiny openings along the sides of their bodies, called "spiracles." From each spiracle, a tube called a "trachea" carries oxygen into the body. Butterflies don't have noses and lungs as we do. Butterflies "smell" with their antennae. 

Why are they called "butterflies"? 

It depends on whom you would like to believe. The Anglo-Saxons used the word 'butterfloege' because their most common butterfly was the yellow brimstone butterfly. This English influence was brought to the new world. In the colonies, people claimed that at night witches would turn into winged creatures and steal butter. In other languages the butterfly's name means 'licker of milk' and milk thief. So maybe they were not off the mark. In Russia they're called 'babochka' or 'little soul'. The ancient Greeks called butterflies 'Psyche' which also means 'soul.' Many cultures feel that when we die our souls go to heaven as butterflies. In France they are called 'papillon.' Parking tickets are called 'papillon' too, because they are big pieces of yellow paper. When they are placed under a windshield wiper they flap like a big yellow butterfly. The Sioux Indians called butterflies 'fluttering wings'. There are other stories which are not as pleasant. The Dutch word for butterfly, describes the color of when they go to the bathroom. It is a yellow drop from something that flies. Rick Mikula 

What do Wooly Bear caterpillars become?

The wooly bear caterpillar eventually becomes an Isabella Tiger Moth, Pyrrharctia Isabella 
How long do butterflies live?

Opler and Krizek discuss this difficult question in Butterflies East of the Great Plains, where they state that the expected life span, which is usually much shorter than the maximum life span (because of weather, predators, and many other factors), ranges from about 2 to 14 days. Maximum life span ranges from about 4 days for the Spring Azure to 10 to 11 months for the Mourning Cloak. Just as with people, females generally live longer than males. Butterflies which hibernate or go into reproductive diapause also tend to live longer.

How can I tell a moth from a butterfly?

Butterflies and moths both belong to a group of insects called "lepidoptera", meaning that they have wings covered with scales. They are related in many ways. Butterflies are generally brightly-colored while moths are generally drab, though they are many dramatic exceptions to this. Almost all butterflies are active during the day, and most (but by no means all) moths are active at night. A good way to tell the difference is by their antennae. Butterfly antennae are shaped somewhat like a golf club, with a long shaft. Most moths have either simple filaments tapering to a point, or complicated affairs with many cross-filaments.

How many kinds of butterfly are there?

Worldwide, there are approximately 28,000 species. There are about 725 species in the USA and Canada. About 2,000 species have been found in Mexico. About 80% of all species are in the tropics.
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What do butterfies eat?

Adult butterflies sip nectar from flowers through their tongues, which act like straws. A very few butterflies do not visit flowers, but instead feed on tree sap or rotting organic material.

What do caterpillars eat?

Almost all caterpillars eat plant materials. Most eat leaves, but some eat seeds, seed pods, or flowers. The caterpillar of the Harvester butterfly eats aphids.

What are the largest and smallest butterflies?

Queen Alexandra's Birdwing (Ornithoptera alexandrae), with a wing span of 11-1/8 inches (280 mm), is found only in the rain forest of New Guinea. Destruction of its habitat is threatening this beautiful creature with extinction. The smallest butterfly, the Pygmy Blue (Brephidium exilis), is found in the southern United States. Its wingspan is 1/2 inch (15 mm). 

What are the world's rarest and most common butterflies?

Queen Alexandra's Birdwing (Ornithoptera alexandrae), is found only in the rain forest of New Guinea. It is the rarest and biggest of all butterflies. Destruction of its habitat is threatening this beautiful creature with extinction.  The most common butterfly is the Cabbage White. 

