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  To Herb Barks, my friend




  For all our days on the river . . . and all the days in between


  




  

  
Foreword





  Most of my thirty-four years of teaching at Minnetonka High School in Minnesota was spent working with “at-risk” youth in an alternative school setting. We called this school within a school “the Mini-School Program.” One of the main components of Mini-School was its “trips” program, in which instructors led groups of eight to ten students on one- to three-week wilderness canoe trips, backpack trips, and winter camping trips. The main objectives of the trips were to promote goal-setting, cooperation, accountability, and discipline in a challenging environment. Our hope was that these lessons would then transfer to the students’ daily lives back in their urban setting.




  I was fortunate to meet Mark Warren in 1986 on, of all places, Isle Royale in Lake Superior, where I had brought a group of students for a seven-day outing and he had come to experience wolves. From our brief conversation, I was prescient enough to realize that the lessons and activities he used with students at his wilderness school, Medicine Bow, could add a dimension to the work I did with my students.




  Thus began a seventeen-year relationship where Mark came to Minnesota for a week every October and engaged my students in the activities outlined in the Secrets of the Forest series. The effect on my students was profound. The kids found the games, the crafts, the knowledge and survival skills imparted—stalking, tracking, cordage, shelter, fire, and more—fun and enjoyably challenging. Most important, however, was that these exercises fostered in my students an awareness, a consciousness, of how they fit in, not just in a natural setting, but in their daily lives at school. They exhibited confidence and self-assurance after a week participating in many of the activities Mark outlines in the Secrets of the Forest series that was not evident before. These lessons struck home with these teens in large part, I believe, because of his use of ceremony.




  So, I say to fellow teachers, parents, and grandparents—immerse yourself in the activities Mark outlines in these volumes and get your kids outside. You and your kids will find the lessons engaging and fun. But most importantly, these activities impart Mark’s overriding philosophy—that we are connected to and part of the natural (REAL) world. This awareness is essential to our well-being in an increasingly technological world.




  —Doug Berg, Minnetonka teacher and outdoor adventure leader









   

  
Author’s Note





  As it was once phrased within some native mythologies, certain trees “swallowed fire in the olden days.” These words might seem to evoke a fabulous image, like a lightning bolt searing into wood, but this “swallowing” process was not so dramatic an affair. It was silent and invisible, however, no less profound. It was done on a second-by-second basis during the daylight hours. We now call the phenomenon “photosynthesis.”




  I suspect that—on an instinctive level to which we are not privy today—the people of earlier times innately understood the fundamental role of green plants in capturing the sun’s energy. That understanding might explain—at least in part—why the Cherokee in my area once paid tribute to plants through ritual, prayer, and gift-giving. Among the many utilitarian uses of plants was knowing how to recapture some of that soaked-up solar energy for the purpose of producing a flame. But which species of trees provided the best material?




  The answer to that question may have been obvious to native tribes, who lived their lives so integrated with the natural world. Any Cherokee child probably could have cited a list of good fire-making wood. In my lifetime that special cadre of trees had to be discovered through trial-and-error experiments.




  Of course, all trees experience photosynthesis, and all will release their stored solar energy when burned as fuel. But only select trees will deliver up a flame from the heat of human-made friction, and they will surrender that fire only to the hands of one who knows the proper technique for releasing it.




  Revisiting this ancient skill is like rounding the curve of a historic circle, one that can enrich us by the reconnection to history alone. The special value of fire-making is not solely in producing a flame. It is reentering the forest in a frame of mind that sees the natural world as the real world. It is reassessing the forest, elevating it from the scenic but prosaic backdrop of our days to a vibrant and living storehouse brimming with the essential gifts of life.




  To create fire by friction you will be collecting select dead wood for a fire-kit. Remember, not just any tree will do. The density, texture, porosity, grain, resin retention, and hardness (or softness) of some species of wood preclude the feasibility—if not the possibility—of creating fire by friction. The limiting factor is human strength.




  Even the most problematic woods might be used successfully to create fire with the aid of high-speed machinery. As an example, I have, on occasion, inadvertently created fire in sawdust with a chainsaw while sectioning a dead scarlet oak, a tree generally considered (by practitioners of woods-lore) not to have “swallowed fire.”




  Likewise, certain plants offer fine material of leaf, bark, pith, wood fiber, or seed down that can be worked into tinder (the combustible material that can easily burst into flame), while others do not. As in all the survival skills, a fire-maker who has invested time in plant study has a distinct advantage over someone who approaches the skill as a “sporting event” isolated from Nature. (Botany, in my opinion, is the foundation of virtually every survival course I teach . . . even tracking, archery, and stalking.)




  In this book we will dive headlong into the adventure of accumulating these botanical details, understanding the relationship between plants and fire, and mastering the ancient techniques of drawing a flame from dead wood.




  There is a swell of satisfaction that fills a student of survival skills at every milestone of his journey: to sink his teeth into the surprising taste of a plant that he has positively identified for food-harvest . . . to creep within a few yards of a deer or turkey or squirrel to observe its habits . . . to curl up under a dry, self-made, primitive shelter as winter rain hammers the earth all around. Each accomplishment feels monumental. But creating fire is special.




  Producing a flame makes a seismic shift deep in the soul of the fire-maker. To walk into a forest knowing that you can produce a flame with your bare hands using the simple materials of the woods (and knowing that this flame will take care of so many of your needs) engenders an indigenous pride of self-sufficiency and self-esteem. A successful fire-creator belongs to a larger picture of life on Earth—one that includes a more intimate connection to the past, a more pragmatic immersion into the present, and a more hopeful confidence in the future. Such a fire-maker, past or present, touches the heart of the Earth and feels its heat.




  The Standing People—as the Cherokees called the trees—do literally “swallow” fire. When we create a flame from grating two pieces of wood together, we release that celestial energy. We are like apprentices to the Maker of All Things, understudy-authors of a pyretic genesis, creating a tiny “sun” of our own . . . that is, a bright ember. We feed it, use it, and then, at the end of the day, sit back and gaze into its mystery.




  What are these orange, yellow, blue, and sometimes copper-green flames that dance and twist so fluidly, embrace us with warmth, cook our food, temper our tools, and shed light upon the moment? A fire is the hearth of the world. Wherever you happen to be as you sit before your self-made flames, you have come home.







   

  PART 1




  Calling Up the Flame
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  Torches of seasoned pine knots are much in use among the Cherokee for lighting up the way on journeys along the difficult mountain trails by night. Owing to the accumulation of resin in the knots they burn with a bright and enduring flame, far surpassing the cloudy glow of a lantern.




  —James Mooney, History, Myths, and Sacred Formulas of the Cherokees
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  CHAPTER 1




  Striking Out—The Match, for Better or for Worse




  One morning after a heavy rain my fifth-grade wilderness campers peeked out from their tents with defeat in their sleepy eyes. The forest was soaked, and last night’s campfire was in black and sodden ruin. The students knew that a fire was needed for our breakfast, but their hunger did not want to wait.




  Their biggest disappointment, I think, was that, instead of remedying our fire-less situation, I sat by the creek reading a book. On the day before, we had hiked for miles cross-country through the mountains to get to this creek, whose beauty, I had promised, would be worth every step of the way. And it was . . . until now. To the children the increased roar of the rapids seemed only to emphasize how the rain had sabotaged our trip.




  For my students, the dawn portrait of a rain-christened forest was less scenic than daunting. Fire was their job and they knew this, but no one appeared motivated. After a time of watching them mill about—no doubt waiting for a rescue (a secret backpack filled with dry wood?)—I gathered them together and asked a question.




  “If you consider all the dead wood available in this rain-drenched forest, how much of it, would you say, is dry?”




  You can imagine their expressions. Nothing in sight was dry.




  “None of it,” someone finally said.




  They were surprised to hear me say, “The answer is . . . except for the rotten wood embedded in the leaf litter . . . most of it is dry!”




  I let that statement hang in the air for several seconds. Then I continued, “Only the outside is wet. Inside each wet stick there is lots of dry wood waiting to be revealed by our knives.”




 [image: This simple exercise dominated our early morning. Without it we could not have achieved a successful fire.]


  

   This simple exercise dominated our early morning. Without it we could not have achieved a successful fire.


  




  We spent the next hour stripping off wet bark (thumb-nails work well on kindling-sized pieces) and shaving away the wet exterior of dead wood. In the process we collected a large pile of dry, curly slivers from the interior of white pine, hemlock, and tulip magnolia—all fast-burning woods that would throw off a lot of heat for drying out sticks that we hadn’t carved.




  The shavings were thin, like narrow potato chips. So much surface area (compared to total mass) offered quick exposure of wood to air and heat for ignition. More importantly, they were dry . . . cut from the interior of outwardly wet sticks.




  As our premium insurance for success, we also carved shavings off a dead Virginia pine—known in these Southern Appalachian Mountains variably as “lighter-wood,” “fat-wood,” “fat-lighter,” or simply “lighter’d.” (We will cover the uses of lighter-wood later.)




  On previous gatherings with me, this class had spent a lot of time learning about fire-building, but we had never undertaken the challenge in such wet conditions. Now they had created (earned) every piece of fuel to be used for the initial kindling. Using their shavings the children carefully composed a pyre—stacking sticks in a logical progression that would allow a match flame to grow to a larger flame and travel upward without prematurely confronting a piece of wood too large to ignite. With patience and lots of knife-work, we achieved a roaring fire that boosted spirits and cooked our breakfast.
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  Drench a Stick and Burn It




  Select a pine tree with dead branches low enough to be reached from the ground. Break off a limb at least as thick as a man’s thumb. Anchor a twelve-inch-long section of this stick underwater in a stream for an hour. Later, retrieve it and, using a rock or a metal tool, scrape away any bark that might be present. Dry your hands with a towel and feel the wood to get a sense of the stick’s dampness on the surface. Using a knife, carve away the outer layer into a pile of shavings on a dry surface. Holding one of these chips with forceps or a pinch stick (see illustration), try to ignite it with a match. If it does not light, carve away more thin slivers closer to the core. Once you have found dry wood at the interior, carve lots more and pile these shavings together like a wooden igloo, poke a doorway with your finger and try lighting with a match inside the doorway.
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 If I were to suggest one survival skill as mandatory for people of all ages, it would be fire-making. It’s not that I would expect everyone to embrace the old ways of creating fire—as impressive as that skill is—but I think that everyone ought to know how to get a fire going with a single match . . . and sustain it without the use of flammable chemicals or paper . . . both of which might not be available in a needy scenario. The fact is: Most people can’t.




  To most adults with whom I have discussed this, their typical efforts at getting a fire started include using a flammable chemical fluid. And, indeed, whenever I happen to be in a public campground, that is exactly what I see.




  In my experience as an observer, it is almost always a man in charge of the fire. He throws sticks into a pile and on top of that squirts a good portion of a can of some flammable liquid that I can smell from thirty yards away. He strikes a match, steps back, and tosses the match in an arc to the evaporating liquid.




  Phwump!




  There are usually wide-eyed children standing close by, watching the conflagration, constantly being told to get back. From the looks on their faces, this appearance of a flame might be the most exciting part of their day . . . and with good reason. Fire is magical. You can’t not look at a fire. It is too alluring, compelling. I suspect that fire has always held this fascination for all ages.




  I suppose there is nothing too very wrong about the use of lighter fluid. There is the air pollution factor, of course, but we who love open fires might have a difficult time winning any argument about rationalizing our contribution to air pollution. But this dousing and lighting method simply shows no finesse. It’s a crude manner of engaging in one of man’s oldest survival tasks. Its weak point is the man’s dependence on the chemical. Without it, he might go through quite a few matches before achieving a sustainable flame. In fact, I’ve seen people use a full box of matches as kindling—that is, throwing the full box into a struggling pile of smoldering sticks.




  I make these assessments of modern-day fire-building incompetence with a fair amount of certainty, because I hold adult fire-making classes at my wilderness school. The first task I give my “fire students” is to clear a space, gather sticks (only), and build a structure (the pyre) that they are to light with a single match. Very few can do it. Those who fail are often surprised. Even if I expand their arsenal to two matches, the result is usually the same—namely, because the original mistakes made in the building of the pyre are not corrected.




  The success/failure ratio in my classes averages out to one and a half successful one-match fires out of thirteen attempts. That’s 11.5 percent of the class. Then, after so many first-try failures, I take the students through a detailed demonstration of building a well-thought-out pyre. Their second attempts at the one-match-fire challenge usually enjoy a 100 percent success rate. Interestingly, near the end of the class—after the lessons on creating fire by friction (without a match)—the success rate is encouragingly high. On average, eight out of thirteen students produce a flame. But making a pyre and creating a fire are two different things, and mastering the former should most definitely be a prerequisite to the latter.




  Most people who have blundered into or been thrown headlong into a survival situation usually have a good many assets already at hand. Even in an airplane crash—if some of the fuselage is intact—there is shelter from rain or snow. A motorist in remote country with his or her car broken down does still have the car, which is a good windproof and waterproof compartment. Hikers usually have a tent or tarp.




  In each of those cases there is also probably some kind of blanket or other insulation available, a container for catching rainwater, and more than likely some food—even if it’s just a bag of chips or a candy bar. (Hunger, though one of the early concerns people fret over in a survival situation, is not life-threatening until about two weeks.)




  

  Hypothermia is a deceptive enemy. It stalks in, ambushes, and debilitates, rendering its victim helpless faster than one might expect.


  




  If the mishap occurs in winter, the most pressing need might very well be heat, because right up there with panic and dehydration on the list of fatal factors in a survival situation lurks hypothermia. In cold (and, especially, wet) weather, the dropping of body temperature is the nemesis of anyone stranded away from help. Knowing how to get a fire going fast—and how to keep it going—could mean the difference between being able to perform the tasks required of you and being helpless. In other words, it draws the line separating life and death. Fingers—our most important tools—are usually the first body parts to go numb and become useless.




  Hypothermia is a deceptive enemy. It stalks in, ambushes, and debilitates, rendering its victim helpless faster than one might expect. Once in its clutches, there is no letting go. A hypothermic person can no longer fend for himself. He needs the help of another person to provide external heat (a fire, heated rocks, a warm body) or internal warmth (hot drinks).




  The chances are good that someone in one of the aforementioned scenarios would be a smoker with matches or a lighter. The motorist would have a built-in lighter on his dash—assuming the battery works. Presumably, the hiker would have packed matches. Each of these victims might even have access to a flammable liquid: airplane fuel, gas from the car’s tank, and fuel for a camp stove. But maybe not. The plane’s fuel tank could have ruptured. Perhaps the car ran out of gas. The hiker’s fuel supply would be limited.




  Once again, knowing about fire-building would prove essential . . . and not just for warming the body. Fire can also be used to purify stream water and to cook something that good fortune or successful hunting might afford.




  Some teachers of survival skills place fire rather low on the list of priorities. I rate it high. There is comfort in fire, both physical and psychological. In Southern Appalachia—where I live—winter cold is exacerbated by humidity. Twenty-five degrees Fahrenheit in north Georgia can feel like twelve degrees in Colorado. Even in the spring and early summer (and well into summer during a rainstorm), Appalachian nights can be dangerously chilling for the unprotected.




  Furthermore, the South has a unique pest in the chigger—a mite, also called a “red bug.” In summer, a person nestling into leaves to stay warm is fairly offering himself up as a human sacrifice to chiggers. All people do not react to chigger bites adversely, but for those who do, chigger bites are maddening, demoralizing, and the source of prolonged misery. The swelling at each bite results from an overreaction by the immune system, and the bump itches mercilessly. The chigger adds just one more dimension to the need for fire, for the heat of fire can replace the need to burrow into chigger-infested leaves for the purpose of retaining body heat.
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 Fire is used in making tools, fire-hardening weapon points, tempering stone for flaking edges, burning out bowls and spoons and canoes, cooking, purifying water, tanning hides, providing insect repellency, heating stones for boiling in wooden or animal containers, smoking meat, holding predators at bay, roasting seeds for grinding into flour, drying clothing, making medicines, thickening glue, reshaping wood, coaxing dyes from plants, clearing land, taking the bite out of a harsh winter . . . and the list goes on. Though often disguised as a light switch, thermostat, oven, or other modern electric device, fire continues to be one of the most prominent threads that runs through human history.




  Lighter-Wood




  Some species of pines—after they are dead—transform into wonderful sources of highly flammable kindling, both for spreading fire into a pyre and for providing light (at night) or smoke (for hide-tanning and insect repellency). The Cherokees made much use of this gift of the pine as torches, especially for the illumination of interior rooms as well as lighting the way along a mountain trail at night.
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  Virginia pine lighter-wood


  




  A number of species of pines produce lighter-wood, but in Southern Appalachia the primary maker of lighter-wood is Virginia pine (Pinus virginiana). On the coastal plain—where Virginia pine does not grow—longleaf pine (Pinus palustris) is the main source.




  All pines make flammable terpenes—the chemical basis of turpentine—which is why pine forest fires demonstrate such blistering conflagrations, but all dead pines do not become lighter-wood. Virginia pine, rather than rotting at its core as so many trees do after they have died, rots from the outside and concentrates its highly flammable resin into a glassy, amber “semi-petrifaction” at the center of the trunk and limbs. This resin solidifies and resists bacterial decomposition, thereby preserving itself for fire-makers. One resin-rich splinter of lighter-wood can burn upright like a candle for many minutes, drawing up fuel by a wicking action. No other piece of dead wood in Southern Appalachia will burn very long upright with a flame at its top, not even a store-bought matchstick.




  Because finding lighter-wood involves identifying wood that has been dead for a long time, the challenge might seem intimidating, but there are some excellent clues to help you recognize it. First, locate a section of forest with living Virginia pines. (Look for pines with very rough, flaky bark in plates no larger than a credit card. Needles are sheathed in pairs, not threes or fives. Each needle is approximately three inches long and twisted like a corkscrew.) There you are likely to find dead specimens, which may exhibit a spine-like appearance as the surviving “backbone” of a rotted tree. The nubs of limb remnants appear as “vertebrae,” to these hardened spines.




  Look for parallel swirl lines that flow around the base of the limbs where they join the trunk. These lines somewhat resemble the threads of a wood screw. Sometimes these limb remnants have disengaged from the trunk and are lying loose on the forest floor in the approximate shape of thick, wooden spikes. The swollen base of such an isolated, free-lying limb usually shows the aforementioned swirl lines (“screw threads”).
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  With your knife, carve into any firm part of the wood and look for streaks of amber-colored, concentrated resin. You’ll find it in layers giving off the strong odor of Pine-Sol bathroom cleanser. The easiest clue for identification of lighter-wood lies in this aroma. When burned, the wood emits a black, acrid smoke and audibly sizzles and bubbles, a little like fat in a frying pan—hence, the name “fat-wood.”
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The Wonder of Lighter-Wood





  Locate a dead Virginia pine and cut slivers until you expose a richly aromatic section of wood. Cut one more sliver and mount it on a pinch stick. From a dead dry limb of any other type of tree, carve a sliver of equal size and mount it separately so that the two flakes hover side by side several inches apart. Using two matches, light both flakes at the same time and compare the burn time.
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  The Lighter-Wood Candle




  With a hatchet or axe (adults only, please), free up a hefty stick of lighter-wood, eight inches long, two inches thick at one end, and tapered to a point at the other end.




  Split the thick end three inches deep and then split again perpendicular to the first. These two cuts have now quartered the cross section of the thick end. Wedge these quarters apart from one another using small pieces of rock or hardwood so as to achieve maximum surface area of the splits. When night settles in, stick the sharp end of the candle into a safely cleared area of ground and light the top for a reading candle.
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  It is often said and written that lighter-wood forms only at the base of pine trunks, but I suspect this misinformation comes from those who have harvested exclusively from the stumps left behind after pines have been cut down and hauled away. In fact, lighter-wood is produced along the full length of a fallen tree, though it may take decades to develop.




  Don’t Get Spoiled by Lighter-Wood




  The lighter-wood that my rain-soaked campers used in the story that opened this chapter was not a necessity, but it was a tremendous asset. To prove your competence as a pyre-maker, I recommend that you not use lighter-wood in a pyre in the early days of your fire education. Once you become a skilled pyre-maker, you’ll probably enjoy using it for the time it can save in your camp chores. But throughout your career as a pyre-builder, construct occasional pyres without lighter-wood so that you will remain confident about pyre-building should you find yourself in an area without such a pine.




  I suggest the same for students of the northern and western states who rely on birch bark, which contains methyl-salicylate and provides a fire-builder with something akin to a flamethrower for getting things started, wet or dry. This also applies to river birch (Betula nigra) on floodplains of the Southeast. One day an important fire might be needed in a birch-less woods.




  The Pyre




  A pyre is a pile of sticks that one intends to light for a campfire. A good pyre is a carefully thought-out arrangement of sticks designed to ensure that a small flame can climb upward through the pyre’s architecture and sustain itself. The initial flame must encounter and consume successively larger sticks, thereby allowing the flame to grow in size until it can ignite the largest pieces of firewood. In addition, it is all-important to arrange this flame’s growing-direction as upward, simply because heat rises.
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  Knowing how to create fire without knowing how to build a good pyre is like having a spirited horse in the corral but no rope to catch it; therefore, pyre-building ought to be a prerequisite for learning fire by friction.




  Whenever I have taken adult students at their word that they were already competent at putting sticks together for a pyre, I discovered later that usually they really knew little about it. So now, when I hold an adult class on the hand-drill or bow-drill, I begin with a pyre-challenge that involves using a single match per person.
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  The Uneducated One-Match Fire, Part A




  Choose a safe area and challenge each student to construct a pyre (without any instruction) that will be consumed after being lighted by one match. (For students under twelve years old, allow two matches.) There are a few arbitrary rules: No matter how much care goes into preparations, no matter what misfortune might occur due to wind or water or mishandling, no extra matches are afforded the student. The fuel must be composed only of gathered dead wood—no leaves (this includes pine needles and grasses), no loose inner bark.




  Leaves are generally not a good idea, because they can smother a flame like a blanket or choke it with smoke or steam. If leaves burn out in a flash, a useless cavity is left behind in the pyre. Or worse, smoldering leaf material can sail away on the wind to start an unwanted fire elsewhere!




  No inner bark can be used in this activity unless it is naturally attached to a stick in its form-fitting layer. No paper or other manmade materials. The actual lighting with the match must be done with the forearm (of the hand holding the match) flat on the ground.




  The goal is to have the flame build and climb up the structure and sustain itself without assistance from anyone until it can ignite a three-by-three-inch piece of newsprint. This square of paper will be positioned over the pyre at the height of your knee by sharpening a three-foot-long stick at both ends, sticking the paper on the top end, and jamming the bottom point into the ground.




  While you give the students forty-five minutes to collect materials and construct their pyres, bring a large container of water to the site for safety. At the end of that time, gather the entire group to visit one of the pyres for the show-and-tell moment of truth. Just before the lighting attempt is made, ask all participants to study the pyre to note this particular architect’s method. Impale the stick into the ground so that the paper hovers above the pyre at knee height. To allow for wind direction, ask the pyre-builder to dictate exactly where the paper is to be positioned laterally. Be forewarned: Very few students succeed at burning the paper.
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  Each pyre will be visited by all and the attempt witnessed by all. Discussions about success or failure should follow each attempt. But before handing over a match and a scratch strip for that first pyre, this is a perfect time for a lesson on match use.




  Everything You Need to Know About a Match




  Many children approach their first hands-on experience with a match with anxiety, even fear. Because of an innate sense of caution, they might be tempted to grip a match as far from the head as possible. Such a grip invites breaking the match-stick during the striking. This results in an even more intimidating scenario: using a shortened match that puts the fingers closer to the flame!




  By pinching the base end of the match with thumb and long finger, then swiveling the match like a gate toward the index finger, one can place the free index fingertip just below the match head as a fulcrum.
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  Using this fulcrum requires a backward-twist of the wrist that positions the index finger to push the match along the scratch strip. Such a grip and strike prevents breakage.
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  A box of “strike-on-box-only” matches is useless if its striking surfaces are in bad shape, so protect the box’s scratch strips from moisture and dirt with these rules: No fingers should contact these strips. No setting the box on the ground.




  A good rule for safety is to strike a match away from your body. Though it is not a guarantee, this directional stroke minimizes the chance of sending a “match-head meteorite” toward your clothing or hair. (It’s always a good idea to tie back long, loose hair before dealing with fire.)




  Before striking, determine wind direction by grinding a handful of dry dead leaves, dust, and duff between your palms. Watch which way the smallest falling particles drift. Repeat while facing in other directions to be sure that an eddy current created by your body did not cause you to misread the wind.




  [image: image]


  Getting to Know a Match




  Before introducing your students to a match, spend time on your own, striking matches over a cleared area of ground with a bucket of water centered in your work space. Drop all spent matches into the water for safety. If ever you or your students get flustered with a burning match and can’t decide the best course of action, drop the burning match into the bucket. (This backup plan will be very appealing to first-time match-strikers in the next exercise.)




  This solo practice with matches will serve you well in preparing for the problems your wards will encounter when they learn the skill from you. You will better understand how to address their particular problems or challenges with matches. You should expect both mental and physical challenges with students. Handling fire is a big step for some young people.




  Once the wind direction is known, place your back to the wind, strike a match close to your body, set the box aside on a dry surface, and immediately protect the surging flame with your free hand cupped around it as you hold the match head downward at a 45-degree angle.
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  Sometimes a flame might struggle because of a crosswind. If this happens it is necessary to invert the match temporarily, giving the ebbing flame as much exposure as possible to the uncharred wood of the stick. This puts the reduced flame below the fingers, so stay alert! As soon as the flame begins to grow, return the stick to the 45-degree angle to protect yourself from a burn. (The second purpose of the bucket is for plunging a hand into water in case of a singe.)




  [image: image]




  When the flame settles to a steady teardrop shape, turn the match vertically with the flame at the top and watch the flame diminish, struggle, and then extinguish due to lack of fuel above it. A sudden puff of smoke signals the death of the flame. (If the flame does not die in this position, you may have chosen a brand of matches with flammable chemicals embedded in the stick. If so, choose another brand.)




  A match held vertically (with the flame at the top) “goes causes colder, heavier air to fall and displace the lighter hot air. Therefore, since a flame seeks an upward route, it needs fuel above itself to stay alive. This is why the angle at which a burning match is held turns out to be important. Before encountering a pyre, the only fuel available to a match flame (after combusting chemicals in the match head) is the matchstick itself. The flame must climb the gradient of the stick to stay alive. If, however, the angle is too severe (close to vertical with the flame at the bottom) and the flame climbs too quickly, a burned finger and dropped match usually result. (Time to plunge!)
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  Controlling a Match




  Provide a box of two-inch wooden kitchen matches to be used by your students in a practice session before lighting their experimental pyres. With a bucket of water sitting on cleared ground, demonstrate the proper technique for striking. Cover safety precautions for loose hair, wind protection, grip and wrist position, strike-direction, cupping the flame, and the proper 45-degree angle for a burning matchstick. Then, before the flame approaches the halfway point on the matchstick, hold the stick vertically, flame at the top, again cupping it from the wind if necessary. Let your wards see and believe that the flame will go out by itself in this upright position.




  Let each young student who is new to the use of matches practice striking a match, establishing a steady flame, and showing that she can control the flame by holding the stick vertically to watch the flame abate and die. Use as many matches as necessary until each student experiences this automatic death of the flame.




  Some fearful first-timers may need hands-on-hands help from the teacher. No matter how much forewarning you provide, there may be some who panic when the match ignites. In this panic mode they forget the proper angle to hold the stick and consequently burn themselves by holding the match vertically, flame-down. (Douse those singed fingers in the bucket of water.) With fears such as these—which can be difficult to allay—repeat the exercise as many times as the student is willing until he gains confidence. It is not advisable to force a reluctant student to strike a match. Wait for a time that he chooses. It is always best if the decision to strike is the student’s. Eventually, each wary one will usually come around.




  Warning: Before a student strikes a match, be sure that any loose or frizzy hair is held back by a hat, ribbon, or headband! Hair (especially loose and frizzy) can catch fire quickly! Certain clothing, too.




  The Hot Spot




  Now that the students are prepared to light their “uneducated” pyres, give them this last jewel of kitchen-match physics. Ask the group a question:




  “Where is the hottest part of the match flame?”




  You’ll likely get a variety of answers. The tip-top of the flame (the sharp point of the teardrop) is the point of convergence of all the heat rising from the flame. It is similar to the concentration of heat in a tiny bead of sunlight funneled down by a magnifying glass. (Remember when you discovered as a child how to make a dead leaf combust with a lens? Bring a magnifier outside and let your students experience this safe way to handle fire.) Impress upon the students that they need to touch that flame’s tip to the very piece of wood they first intend to ignite. Name this twig or shaving “the fuse” and define it as such, so that the actual lighting of the fire is never a haphazard exercise built upon hope rather than confidence. To light the fuse accurately—to see the flame tip touch the fuse—the lighter must crouch or lie down to position his eyes low to the ground for a reasonable view.
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  Advanced Match-Handling




  Some students will already possess a savvy and relaxed relationship with a burning match in hand. They will need more of a challenge to keep them interested in the match-handling lessons. Once they have struck a match and established a steady flame, right away instruct them to hold the match vertically, flame-up. When the flame shrinks to the size of a blueberry, ask the student to rescue the flame by inverting it 180 degrees. If he moves the match too fast, the “wind of relativity” can snuff out the flame. If he successfully revives the flame, he must reposition the stick to 45 degrees before getting burned. Then, like all the other members of the class, he angles the stick vertically, flame-up, and allows it to die, proving that he had control over the fire.




  Though this exercise is not feasible for all, it is instructive for all students to see it performed by one of their peers.
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  The Uneducated One-Match Fire, Part B




  Now it’s time for the lighting of the experimental pyres, one by one, as the class spectates. Encourage predictions. If someone voices a deliberate opinion, ask that person to explain her hunch based upon what she can point out in the pyre.




  If the newsprint ignites above the pyre, remove the impaled stick immediately and dunk the paper in the water to prevent any burning pieces from going airborne. Whether a pyre is a success or failure, do not leave that pyre site before dousing it with water and thoroughly crushing all remains into the earth with boot soles.




  
First Pyre Critique





  After each pyre-lighting attempt that fails, you’ll have the surviving structure of the pyre to use as a lesson for what went wrong. Point out which flaw in the making of the pyre contributed to its failure. The following are the most common mistakes of failed pyres:






  	The match breaks due to an improper grip. The now-shortened matchstick is intimidating for a second strike and forces more mistakes.




  	The match goes out from improper handling even before any of the pyre can be lighted. This includes holding the match at an improper angle, dropping it, or hastily moving the match through the air (tantamount to a brisk wind) before it has had time to establish a steady teardrop shape on the matchstick.




  	No space was allowed for the lighted match to enter the pyre below the kindling, and so the flame is snuffed out when pushed into the pile of wood.




  	The initial kindling section near the bottom of the pyre burns out before the surrounding structure can catch, leaving a charred outer skeleton of sticks surrounding a smoking cavity. This often happens when a pyre-builder feels compelled to build a wooden tipi first (usually a fragilely balanced tripod or cone of sticks). Such an outer structure makes it difficult to then add an interior of kindling because the tipi is in the way!




  	With no cavity beneath the kindling, the pyre-builder tries to light the top of the pile of kindling, but the heat cannot travel downward.




  	The lighted match is held below a stick too thick to ignite. This is often the result of the pyre-builder not getting his head low to see where the match flame is positioned.




  	Because he did not plan a “fuse,” the pyre-builder tries to ignite different sticks of kindling rather than devoting the limited burn of the match flame to one point.







  Thinking Like a Flame




  In teaching how to build a pyre, I like to tell a student, “Think of your match flame as a newborn. Babies cannot eat big chunks of solid food. They must begin with tiny pieces. As they grow they can tackle larger pieces, but the progression must be patient and logical. A ‘child-flame’ simply cannot chew up an ‘adult-flame’ meal.”




    

The best way to arrange a successful architecture for a pyre is to “think like a flame.”


  




  Because it must climb, a match flame’s array of meals (collectively, the pyre) is like a ladder whose rungs get successively thicker. The larger the flame grows, the thicker a rung it can consume. The best way to arrange a successful architecture for a pyre is to “think like a flame.” Imagine yourself as that newborn flame on the match head. What size meal would you want first to encounter? And once you have consumed it, what size should your next meal be? Where should it be waiting? Visualize the actual climbing path of the flame and build the pyre accordingly.






  
A Problematic Wind
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  A strong wind is difficult to contend with, and it might be best to wait patiently for a lull before striking. If you don’t have that luxury, get very serious about using your body as a protective wall. If you kneel when striking the match, seal your thighs together to prevent a draft there. Better yet, lie on one side and let that side of your body seal against the earth. (The best fire-maker students always end up with the dirtiest clothes.)




  In a group exercise, lots of friends can make a barrier wall. But this wall of bodies must be tightly pressed together. Arms and elbows must be jammed into cracks between torsos—like the chinking between logs in a cabin. It’s a memorable bonding experience, everyone helping one pyre-builder to be successful in her effort.
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  The Fuse




  A smart pyre-builder carefully plans which piece of wood she will first ignite with the match. I call this piece “the fuse.” There must be no doubt that the fuse will take the flame, so plan for it to be thin, light (porous), dry, and easily reached inside the pyre. Define this twig or wood sliver while you are building your pyre, not later as an afterthought.




  Though we are purposely abstaining from lighter-wood at this point, do take note that on a wet or rainy day your best choice for a fuse is a sliver of dead, resin-rich Virginia pine. The longevity of its flame assists in drying out the neighboring kindling.
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  One more advantage of using a fuse in a match-lit pyre lies in its downward protruding position beneath the shelf.




  If the pyre-maker has laid kindling a few inches above the ground on a shelf of some kind (an excellent idea!), he is forced to angle the match head up in order to touch the flame to the kindling lying atop the shelf. At such an angle the flame on the matchstick suffers and can go out. A fuse allows the lighter to hold the match-stick at its proper angle, so that the flame can burn up the matchstick.
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  Making a Fuzz Stick




  Many pyre-builders like to use a single, thick stick of soft wood (like pine or tulip tree) as their fuse. To prepare it for the match flame, slice your knife blade into it as if you are going to shave away a sliver, but, rather than completing the cut, let the sliver remain firmly attached to the stick like a curled barb.
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  Repeat this all around the same end of the stick as many times as possible without carving away any of the previously made slivers. Position the fuzz stick in the pyre under the bulk of kindling where it can be easily accessed by the match.




  [image: Fuzz stick]


  

  Fuzz stick
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  Getting Ready for the Perfect Pyre




  To establish a good lighting habit early in the fire lesson, clamp a matchstick in a pinch stick (making a 90-degree angle, match head extended away from the pinch stick) and then impale the pinch stick into the ground so that the match hovers two inches above the ground. Have your student practice lighting it with another match while she is prone. Ask her to determine the wind direction and then to create a barrier with her body. The mission is to strike a second match and successfully ignite the first by touching the tip of her flame to the unlit match head. All this handling of matches and flames and the practice of lying down on the ground help a child along on the path to efficient and safe fire skills.
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