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Introduction


You only ever grow as a human being if you’re outside your comfort zone.

—Scott Jurek, who ran the Appalachian Trail in 46 days, 8 hours, and 7 minutes in 2015



This book took me way outside of my comfort zone. Outdoors enthusiasts love to talk about “Type II Fun.” You know, hiking up a tall mountain, straight into the wind, and then eating pinto beans from the can before sleeping on a bed of cold rocks.

Type II Fun can be anything that’s miserable in the moment, but fun to remember once you’re warm and have regained access to a flush toilet (see “Everything You Never Wanted to Know about Pooping Outdoors”). Writing this book was Type II Fun. While it was incredibly engaging to spend my days interviewing a variety of scientists, doctors, and professors about subjects ranging from celestial navigation to sharks, this whole project has given me terrible insomnia. I’ll wake up at 3:00 a.m. in a sheer panic, thinking about the myths in the pages that follow, wondering what novel discovery will turn my hard-won fact-finding into a brand new misconception.

As astronomer Carl Sagan put it, “Science is not perfect.” In fact, he has described science as “self-correcting” and “ever-changing.” The Merriam-Webster dictionary defines science as “knowledge about or study of the natural world based on facts learned through experiments and observation.” That last bit is especially important. Scientists continually perform new experiments that lead to fresh observations. But scientists don’t simply add additional facts to a vast domain of existing knowledge: Rather, they question prior conclusions as new evidence rolls in. As such, accepted truths are always subject to change.

That’s my disclaimer. I tried my best to incorporate into this book the most up-to-date facts available. Some facts could conceivably evolve over time, but hopefully by then I’ll be dead or so old nobody will expect me to rewrite this book.

I wrote this book because my editor, Katie, didn’t like any of the other ideas I’d sent her, and so out of sympathy she pitched a concept to me. I have degrees in writing and law; I wasn’t a scientist when I started writing this book. And yet, when I could get my sources to slow down and explain things to me in simple, everyday language, I found all the technical subject matter fascinating and surprisingly accessible.

This project took off last winter, when it was really cold and dark outside. Usually I get a little depressed in January and February, but against all odds, 2021 was different. My kids were home 24/7 during the pandemic. They were always in my hair, probably because I was homeschooling them, administering a project-based curriculum I’d ordered online. Our favorite part of the day was usually science. Science projects, specifically, and we were spending an unprecedented amount of time outdoors in nature.

My kids’ curiosity about the natural world was contagious, and at the same time, I was conducting interviews with experts on some really strange things such as moss sex and wiping your butt with pinecones. My wonder with my surroundings grew suddenly—exponentially—like a colony of bacteria. Something shifted. I started seeing everything around me differently.

Maybe it was a form of escapism, a way to get away from my family on a couple of Saturdays a month, but in the spring, I enrolled in an herbalism certificate program at the Denver Botanic Gardens. I was having so much fun going on plant identification hikes and becoming an amateur botanist that one morning, before I’d had enough coffee, I signed up for a 14-month-long Community Naturalist program through the Denver Audubon Society. I couldn’t confidently spell Audubon at the time, but I’ve since become a pseudo-expert on an array of subjects, from local geology and meteorology to Colorado birds, bugs, fish, and mammals. I still don’t have a formal degree in anything scientific, but I proudly consider myself a community scientist.

All this to say that Mythbusting the Great Outdoors ignited within me a passion I never knew existed. I hope this book sparks a childish sense of wonder in you, too, and that you don’t give me too much guff if any of the facts in the following pages change over time.





The Truth about Avalanches
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Yodelayhee—shhh! You’re shredding through Colorado’s pristine backcountry on a crisp February morning, warm to the toes thanks to your wool socks, and everybody in your group is doing their part to keep it down because just one shrill scream could set off a deadly avalanche. Right?

Only if you’re skiing across a movie. The sound-triggering myth is a Hollywood legend, according to Ethan Greene, PhD, the director of the Colorado Avalanche Information Center, a Colorado Department of Natural Resources program providing avalanche information and education.

A handful of modern films reference sound as an avalanche trigger. Take the classic 1969 spy film, On Her Majesty’s Secret Service, for example, the sixth in the James Bond series. Endless blue skies stretch out over the snow-capped Bernese Alps, but beyond the peaceful heavens it’s mostly mayhem on camera as George Lazenby and Diana Rigg attempt to dodge a super-villain and her henchmen by skiing out of the secluded Swiss village of Lauterbrunnen.

During a nerve-racking chase scene, the duo skis right past a large yellow sign with a massive red X. The action halts for several beats, and the cameraman homes in on the writing. “Ruhe! Quiet! Silence!” it reads, warning: “Avalanche area.”

Jimmy Stewart perpetuates the sound-triggering myth in The Mountain Road, a 1960s war film with a well-known avalanche scene. And as recently as 2013, Mickey Mouse carried on the falsehood while shushing a yeti during the Disney short Yodelberg.

The silver screen isn’t the only source disseminating misinformation. Sound—that is, shouting, a sharp noise—is mentioned as a potential avalanche trigger in several books, too, according to Swiss researchers Benjamin Reuter and Jürg Schweizer, who studied the sound-triggering myth and presented their findings in 2009 at the International Snow Science Workshop in Davos, Switzerland.


Spoiler alert: It’s definitely a myth that noise triggers avalanches.

An avalanche is a sudden, massive fall of snow, ice, and rocks down a slope. Simply put, force causes avalanches. Sometimes that force is gravity, but external forces like the weight of a skier or fresh falling snow can also trigger avalanches. Sound waves are a force capable of moving things (think: bumping speakers)… but they aren’t powerful enough to move snow down a mountainside.

During World War I, over 60,000 soldiers died in avalanches while fighting in the Alps, making the terrifying slides more deadly to Italian and Austrian troops than poisonous gas. The sound-trigger myth didn’t emerge in force, though, until the 1940s, when World War II soldiers reported setting off avalanches with their artillery. Apparently American soldiers just assumed it was the sound of their weapons that triggered spontaneous torrents of snow.

This history surrounding the origins of the sound-triggering myth might give off the impression that terrified young men fighting far from home were ambushed by an unknown landscape. But actually, Americans knew about avalanches, at least to some degree, before the world wars commenced. “Our deadliest avalanche in history occurred in 1910,” says Rob Coppolillo, International Federation of Mountain Guides Association certified guide and Falcon author.

The Wellington Avalanche of March 1, 1910, overtook railroad passengers traveling across Stevens Pass, a mountain pass through the Cascades in Washington. During a routine winter trip from Seattle to Spokane, a 14-foot-high wall of snow slammed into two train cars that had been stuck in drifts of snow for days. The avalanche swept Pullmans filled with passengers into the Tye River gorge, killing 96 men, women, and children.

The disaster put railroad tycoons on high alert, yet during the war years, Coppolillo explains, “Avalanches were less a recreational hazard and more one associated with mining, roads, and infrastructure.” It’s possible then that many American soldiers fighting in WWII had heard about avalanches back home but only witnessed them for the first time overseas.

GIs might have misinterpreted the situation when they (falsely) “observed” the sound of their gunfire triggering avalanches. Their ignorance, though, paved the way for present-day avalanche safety measures. The Military Artillery for Avalanche Control Program, for one, uses artillery and explosives to control avalanches through preplanned triggering. And this is one thing that really confuses a lot of people. Explosives make a very loud noise and then—voilà—an avalanche barrels down a mountainside like a terrifying tsunami of snow.

But there is more to dynamite than just sound. There’s the explosion itself, of course, and it’s actually dynamite’s “explosive force” that incites the avalanche, says Coppolillo. He elaborates, “To trigger an avalanche, you need to introduce some new load or force to the snowpack, so much that it pushes the snowpack past its ‘breaking point.’”

The weight of a skier can—and often does—push snowpack to its limits. What about sound, though, versus the direct pressure of body weight? That’s exactly what Reuter and Schweizer tested in their study.

Sound produces pressure waves in air. All waves will dissipate over distance and completely change when they interact with solids, such as frozen water (snow) or land. Sound waves, in fact, decrease in intensity while traveling through the air and then are absorbed on impact when they hit snow or earth.

It’s important to understand that shock waves and sound waves are two totally different things. “Shock waves might be responsible for the crash of thunder, the boom of fireworks, the bang of a gunshot, and the blast from a nuclear explosion … but they aren’t just really big noises,” explains professor of mechanical engineering Gary S. Settles, PhD, writing for American Scientist. Sound waves, Settles writes, are kind of like the weaker cousins of shock waves.

In their sound-triggering study, Reuter and Schweizer looked at all sorts of waves, including the sound waves created from a person shouting at the bottom of a slope, the acoustic pressure waves from approaching helicopters and aircrafts, and shock waves caused by detonations. They even examined the pressure a skier’s static weight placed on snowpack.

Reuter and Schweizer pored over their data and drew up equations, all to determine that a loud human scream, with its pressure amplitude of 2 pascals, doesn’t have nearly enough oomph to set off an avalanche. It takes something highly energetic to trigger an avalanche. Parents may disagree, but a shrill toddler scream isn’t energetic by scientific standards!

Reuter and Schweizer claim it takes between 200 and 500 pascals of pressure to prematurely trigger an avalanche. So even a jet plane, at 20 pascals, won’t usually cut it. In fact, a supersonic boom (200 pascals) barely does the trick. When ski resorts and mountain monitoring groups trigger avalanches for preventative safety, they use explosives generating between 1,000 and 1,500 pascals of pressure.

That is just one study, of course. Nobody knows exactly how much pressure is needed to trigger an avalanche, and there is a slew of variables to consider. Avalanches, for example, are heavily dependent on existing conditions, and experts will talk about a “tipping point” when they’re trying to get non-geoscientists to understand that certain environments are especially conducive to avalanching.

As snow piles up in avalanche terrain, the chances of an avalanche occurring become more and more likely until, eventually, they’ll happen on their own. And so while it takes pressure to prematurely trigger an avalanche, thanks to the force of gravity, the amount of pressure needed decreases as an avalanche becomes closer to spontaneously occurring. Picture a bell curve, not a straight line, when you’re thinking about this temporal progression.

All things considered, though, it is unlikely—like, really, really, highly unlikely—that a human voice could ever cause an avalanche, even when one’s about to occur naturally.

“We don’t have any documented cases of sound triggering avalanches,” Greene says. And as Reuter and Schweizer note in their report, “At times of high instability, when natural avalanches are frequently observed, a coincidence of shouting and releasing may occur, but it will not be possible to claim that the release had been caused by the shouting.”

Reuter and Schweizer conclude, “It can be ruled out that shouting or loud noise can trigger snow slab avalanches … Triggering by sound really is a myth.”

But wait, the careful reader noticed that Reuter and Schweizer looked specifically at slab avalanches. And, yes, just in case you thought you had it figured out, there are actually several types of avalanches to consider.

Two sets of snow conditions (slab/loose, dry/wet) intersect to create four types of avalanches: dry slab, wet slab, dry loose, and wet loose. “Over the course of a season, most locations with a seasonal snowpack will encounter all of these avalanches,” explains Coppolillo. But slab avalanches are the most lethal, accounting for nearly every avalanche death in North America.

In cold, mountainous areas, there are many layers of snow that form the snowpack Coppolillo references. It’s easy to picture how this works: At the beginning of the snow season, a fresh dusting covers the bare ground; then it snows again, and that next snowfall covers the first layer, and so on and so forth.

Slab avalanches start with a layer of cohesive snow—a slab—resting on top of another slab. If the deeper, buried layer is weak, well, it doesn’t take much force—maybe just the weight of one skier—to shatter the lower slab like a pane of glass.

When the slab breaks off from the rest of the snowpack, it comes tumbling down. We’re talking about tons, if not thousands of tons, of material. And remember, Greene says, “Snowpack that collects on the mountains is solid material.” Greene describes the consistency as cement. It’s nothing like the light fluffy stuff that falls in your front yard.

Loose snow avalanches, on the other hand, are exactly what they sound like: Snow that’s loose—that is, not part of a cohesive slab—sliding down a mountainside. “It’s like sugar perched on a slope … or loose sand,” Coppolillo says.

Experts identify loose snow avalanches by their fan-like shape. In fact, sometimes they’re called “point-release avalanches” because the slide starts at a very specific point and then accumulates material while moving downhill. The smallest loose snow avalanches are referred to as sluffs, and while they’re usually harmless to people, they can cause major property damage. And there’s always the possibility that a sluff will trigger a deadlier slab avalanche.

Avalanche experts differentiate between dry and wet avalanches, too, because, well, they’re two distinct things. Wet avalanches are more common in the North Cascades and the Sierra Nevada, and they tend to occur in the spring, though Coppolillo notes that “seasonal avalanche patterns have certainly shifted due to climate change.”

There’s also a wet-dry continuum to consider. Some avalanches are best described as “moist,” and it’s not uncommon for avalanches to start out dry and then end up wet by the time they reach the bottom of a mountain. “This is a function of different snow becoming involved in the avalanche as it travels downslope,” Coppolillo says, explaining that snow doesn’t change from dry to moist as it moves downhill. Instead, he adds that dry snow from higher-up avalanches entrains wet snow at lower elevations.

For our purposes, though, these distinctions really don’t matter. “I don’t know of any research that has looked at the sound-triggering myth in relation to different types of avalanches,” Greene says. There hasn’t been that much effort or funding put into this sector of avalanche research. And that’s simply because experts haven’t observed that sounds trigger avalanches.

Big snow, wind, and precipitation storms cause spontaneous slab avalanches while rapid warming events set off wet avalanches. Humans trigger avalanches prematurely with their weight while skiing, snowboarding, snowshoeing, and snow-mobiling through avalanche terrain.




Some outdoors enthusiasts mistakenly think avalanches occur only in the winter months.

Historically and annually, more people die in avalanches in Colorado than anywhere else in the country. While they’re most common from November to April, avalanches can— and do—happen every month of the year in Colorado, even mid-August.

That has as much to do with the snow as the people who visit. Colorado is a popular vacation destination providing access to many high-mountain areas conducive to avalanching. Six people die a year in Colorado, on average, from avalanches (compared to an average of 27 avalanche deaths per year across the United States).

It’s amazing that number’s so low, really, considering that during a typical avalanche season, Colorado usually records somewhere around 4,000 to 5,000 avalanches. “That’s estimated to be only about 10 percent, maybe less, maybe only 1 percent, of the avalanches that actually occur,” Greene explains, pointing out that most avalanches will go completely undetected.

In snow and windstorms, it’s crazy-hard to see high alpine peaks. So a lot of avalanches that run during storms will then get covered up by subsequent snowstorms. “There are literally thousands and thousands of avalanches every winter throughout the western US,” adds Coppolillo.

In about 90 percent of human-avalanche incidents, the victim (or somebody in their party) triggered the slide. If you’re going to be out recreating in avalanche terrain, you’ve got to know how to avoid triggering avalanches.

Since sound doesn’t trigger avalanches, walking quietly through the woods isn’t a good avoidance strategy. And please don’t plan on diving out of the way.




It’s a common misconception that humans can outski or outrun avalanches.

Avalanches move fast, up to 80 miles per hour, according to the Utah Avalanche Center, so you aren’t going to outrun or outski one. Even a snowmobile can’t move that fast. Taking shelter behind a big object like a tree will probably not help much either, since an avalanche slides with tremendous force.

There are, however, several useful strategies for outdoors enthusiasts to employ. First and foremost, Greene says, “Check the avalanche forecast before you go out.” That is, hands down, the most important safety practice anyone can follow.

Most urban areas, including Denver, Salt Lake, Seattle, and Reno, have reliable forecast centers that give users great advice on days to avoid the mountains altogether, as well as safer days to go out. For current information, check out the website https://avalanche.org.

It’s also important to take an avalanche safety class. Short, online courses are probably sufficient for people who plan to avoid avalanche terrain while recreating. Through its website, the Colorado Avalanche Information Center offers a 15-minute educational video that teaches participants how to recognize treacherous avalanche zones, which is actually pretty simple since avalanches occur on very specific inclines.

Angle matters, and for an avalanche to get going, a slope must be between 30 and 55 degrees in steepness. Snow sheds on slopes that are any steeper, meaning it just sort of runs downhill before it’s able to build up enough to be dangerous. Snow on shallow slopes doesn’t usually slip at all.

Some winter athletes can’t be confined to avalanche-free areas. If you’ll be shredding through diverse terrain, you really need to take a field course, one where you go out with an instructor. During proper field courses, participants learn to recognize obvious signs of instability, such as cracking in the snow and so-called whumpf sounds—both are strong indicators that the avalanche process is under way.

Carrying the right equipment is also essential when recreating in avalanche terrain. Everyone in your group needs an avalanche rescue transceiver (i.e., a personal location beacon), a probe pole, and a shovel.

“You won’t have time for an outside rescue if you get buried,” Coppolillo explains. You’ll be counting on your friends to dig you out.

It’s really hard—almost impossible—to find people who are buried in snow unless they’re wearing a transceiver. Assuming your friends find you, preferably in 15 minutes or less, they’re going to use their shovels to free you from the heavy snowpack.





Here’s another myth to dispel: A lot of people are under the false impression that if you’re buried in an avalanche, you should spit so you’ll know which way is up.


There’s even an old 1987 episode of MacGyver (“Out in the Cold”) in which Richard Dean Anderson narrowly escapes demise using this exact tactic. The idea is that if you know which direction is up, then you can simply dig your way out.

That’s not a viable emergency backup plan. If you’re encased in snow, it’s not like you’re in a snow cave, just hanging out. You’re buried in a substance that’s so dense some victims can’t even expand their lungs enough to breathe. You can’t throw things, you can’t spit, and even if you’re buried with your head sticking up, you’ll probably still need someone else to dig you out.

Remember, Coppolillo adds, “It’s rare that people get killed by random avalanches.” Usually our weight triggers the slides that kill us, and of course that means we can avoid triggering them, too. In most cases there are plenty of warning signs that snowpack is unstable and has the potential to slide. To minimize your risk, learn to identify avalanche-prone slopes, and then choose safer routes to travel.

BOTTOM LINE: We can stop shushing each other during winter adventures. Despite ample evidence to the contrary, it remains a popular belief that human voices cause premature avalanches. There’s plenty to worry about when it comes to avalanches, and every reason to be prepared, but a chatty companion or a screaming child isn’t something worth stressing over.







What’s the North Star Good for Anyway?
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“Celestial navigation has been used, and used very accurately, for hundreds of years,” begins Captain Cynthia Robson, a master mariner and instructor of celestial navigation at the Merchant Marine Academy in Kings Point, New York.

Back in the 1980s, when the hairstyles were bolder and GPS wasn’t fully operational yet, sailors like Robson had a number of options for electronic navigation, including Decca, Omega, Transit, and Doppler. And yet none of these systems were as exciting to Robson as using a special navigation tool (a sextant) to measure the angles of celestial bodies in order to determine her latitude and longitude. “It’s a rush when you work out a long calculation and get it right,” Robson says.

The US Naval Academy made headlines in 2006 when it terminated its celestial navigation curriculum. But by 2015, Annapolis was once again teaching enlisted ranks how to cross the high seas by star. The Merchant Marine Academy in Kings Point, on the other hand, has continuously taught celestial navigation.

As GPS became more reliable in the 1990s, and internationally available, Robson continues, “Other types of navigation systems were basically shut down.” So in one sense, celestial navigation is more important than ever … because if GPS fails, navigators no longer have access to an alternative means of fixing their position.

Basically, celestial navigators use a watch plus a sextant to calculate their position on a nautical chart. The process requires a reference point. Midday, the sun is a great point of reference, but at night, Polaris is a popular target. Using a sextant to navigate is complicated, and a tutorial is way beyond the scope of this book. For those who are really interested in learning more, there are introductory videos available on YouTube.


Finding Polaris

If you’re planning to navigate with Polaris, first you’ll have to find it. Wait until it’s dark. Put on a coat if you’d like (see “Here’s How Cold Weather Really Impacts Human Health”). Then walk outside. Are you in the Northern Hemisphere, above the Tropic of Cancer, in the mid-latitude or high-latitude regions? Excellent, because the North Star is only visible north of the equator, and it’s only visible every single night if you’re at least 30 degrees north of the equator. (That translates to anywhere in North America, for easy reference.)

From here, look up, and locate the Big Dipper, a prominent pattern in the constellation Ursa Major, with seven stars forming a handle with a bowl. There are two twinkling orbs on the side of the Big Dipper’s bowl, opposite the handle. These stars, Merak and Dubhe, lead to Polaris.

Starting from Merak, fixed at the bottom of the bowl, draw a line toward Dubhe, on the bowl’s lip. But don’t stop at Dubhe. Take your imaginary line, and extend it roughly five times to reach a star that’s similar in brightness. Voilà! Perched about 430 light-years away—just over 2,500 trillion miles above Earth—there’s Polaris, the North Star, a.k.a. Pole Star or Alpha Ursae Minoris.

Technically the Little Dipper will also lead you to Polaris since the North Star marks the end of its handle. But the Little Dipper is tougher to spot.

You really won’t need a pitch-black night in an International Dark Sky Park to see Polaris. The darker the airspace, the better, though, because contrary to popular belief, the North Star is only about the 50th brightest star in the night sky.





It’s a common and enduring misconception that the North Star is the brightest star in the night sky.

“Maybe it’s 49, maybe it’s 51, depending on what other stars are doing,” says astronomer Rick Fienberg, PhD, former press officer for the American Astronomical Society, a community of professional astronomers headquartered in Washington, DC.

Star brightness waxes and wanes, and the North Star itself is a “variable star,” Fienberg explains, with fluctuating levels of brilliance. But Polaris’s variances are so subtle, you’d be hard-pressed to notice them with the naked eye.

While it’s not the brightest, Polaris certainly stands out. Even in a light-polluted city, even when a full moon’s sheen hides other orbs, the North Star is still relatively easy to spot. Scientists have measured star brightness in magnitudes ever since 129 BCE, when the ancient Greek astronomer Hipparchus described the radiance of stars on a 1 to 6 magnitude scale.

The lower the magnitude, the brighter the star glows. Each change in magnitude is “about 2.512-something-or-other times fainter or brighter, depending on what way you’re going,” Fienberg says. A magnitude 1 star, then, is about 100 times brighter than a magnitude 6 star. And since Hipparchus’s time, astronomers have realized that some stars are actually brighter than magnitude 1. Take, for example, Sirius, the “Dog Star” of the Canis Major constellation. At magnitude –1.46—that’s negative 1.46, emphasis on the minus sign—it’s the brightest nighttime star in our sky.
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