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  For my mother, Victoria Elbroch,


  who delivers unrivaled support for me and my work,


  my grandmother, Liz Gorst,


  who made sure to walk me in the sea air just after my birth


  and who has supported this project in so many ways,




  and in memory of Olaus Murie,


  whose work in tracking in North America has touched


  untold thousands, if not millions—including me.




  Editor’s Note: Abbreviations for the states in which the photographs were taken follow the captions.




  




  Introduction
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  In wildness is the preservation of the world.




  HENRY DAVID THOREAU




  The snow began to fall well after dark and finished just after midnight. It was a light spring snow, made moist by the morning’s warm temperatures—perfect for tracking. I woke, stretched, and grabbed a blueberry muffin on my way out the door. I strolled into the woods to assess tracking conditions. Just beyond the yard, I crossed her fresh trail. I knew this red fox very well. She often holed up in the network of cavities created when stumps had been bulldozed to the west to create my driveway. She seemed quite content there, sharing her quarters with numerous cottontails that also sought cover amidst the root tangles and dirt mounds. I knew her usual rounds and the limits of her territory, and I knew what she hunted and where. I followed her trails no fewer than five days a week, constantly sharing in her life since I had moved there the previous October.




  On this glorious morning, every track in her eastward trail was perfect. She moved in her natural rhythm, a direct registering trot, and I envisioned her gliding through the undergrowth, likely heading to the tiny wetland just east of my home, where she hunted voles and other small mammals. I decided to follow her for a while, as I was in no hurry to leave for work and her trail was so fresh.




  Shortly after I joined her, she slowed to a walk. Any time she switched from her natural rhythm to another gait, I paused to look deeper. Why was she walking? It was only a few steps, really; she moved close to one of her regular stumps and scented. I could smell her urine before I leaned down—a pungent odor, similar to that of a skunk.




  Kneeling, I attempted to absorb every detail laid before me. The snow was such that each footprint registered perfectly: the small toe pads; the great, blurry gap between the toes and palm pad created by the abundance of fur; the chevron-shaped depression where the only portion of exposed palm pad had registered clearly. I studied her tracks with my eyes and felt the ridges and depressions lightly with my fingers. I could not help but smell her scent post, as well as listen to the wind move in the hemlocks and pines above me. And I could taste my blueberry muffin. While consciously using all my senses, I felt it.




  [image: A moose walked in the direction of the camera in the forefront of the spectacular Teton Mountains. (WY)]




  Most people have experienced the feeling of someone looking at them from across a room, only to turn and catch the person in the act. That’s what I felt—the gut feeling of being watched. I searched the surrounding woodlands for prying eyes. I thought that the couple I rented from might be in the yard, or worse, their dog, who loved to accompany me into the woods. But there was no one, nothing. I stood and looked around again. Still nothing. Hmm. I decided to continue on.




  She returned to her natural rhythm and in short order circled to her wetland, just as I had predicted. She hunted some, but there was no evidence of successful kills and she quickly looped back toward my home. I followed her into a tight, young hemlock stand, where I was forced to a crawl. Eventually I arrived at a spot where she had sat down. I knelt beside the spot, envisioning her as best I could and judging where her gaze would fall. That’s strange, I thought to myself; she seemed to be looking at the very place she’d come from earlier—where I’d just been.




  Following her further, I found that she had trotted right up to my recent boot prints. She followed my trail for several yards, finally selecting one of my knee prints in which to squat and urinate. After several more steps she squatted again, leaving a brown splat in a boot track, a disgusting ooze I’ve yet to see the likes of to this day. Then she galloped off into the deep woods, at which point I turned toward home.




  Tracking is about real relationships with real animals in the real world. Much of what I learned about red foxes that year is absent in the literature. Tracking provides such amazing opportunities to learn and interact with our homes, our environments, and our neighbors the wild creatures. Tracks and signs bring woodlands, deserts, and suburbs to life, revealing the presence of the dynamic lives that perpetually surround us. Tracking also leads to self-knowledge, because you cannot increase your awareness of the world around you without becoming more aware of your role in it.




  Tracking is also the meeting place between storytelling and science—both are required in advanced levels of tracking. Louis Liebenberg reminds us in his Art of Tracking,“Tracking is not strictly empirical, since it involves the tracker’s imagination.” Yes, tracking involves science—collecting evidence, testing hypotheses, and researching animals and their habits. But at some point you will interpret the data collected in the field, bringing the numbers and measurements to life as they tell the story of animals in some piece of woodland you’ve been frequenting.




  The competent tracker is both scientist and storyteller. You must critically observe, collect good data, and avoid rash conclusions, as well as use your imagination to interpret and celebrate the signs you’ve discovered. Attempt to track without making any judgments. Experience completely the signs of animals for as long as possible, using all your senses to absorb the many details and ecological clues.




  [image: Wolf tracks carpet Lamar Valley in Yellowstone National Park, and somehow the park seems wilder. (WY)]




  I also encourage you to become the animal and try to decipher how it was moving and what it was doing. The only rule I enforce with my students is flexibility. We must all be willing to let go of our hypotheses as quickly as we make them, for 15 feet down the trail, further evidence may disprove our current thinking. And this is not the end of the world; we should just create a new and improved hypothesis. This is the lot of both scientist and tracker—to often be wrong but learn from the experience regardless.




  

    Cultural Tracking




    If we followed our lineages back far enough, we would find the trackers from whom we came. During the long era that preceded agricultural society, the art and science of tracking were necessary skills for survival. One glance at a track, and a story of incredible richness and complexity unfolded.




    Real tracking is the work of more than one lifetime. Tracking, as our ancestors knew it, was a body of knowledge handed down from generation to generation. Each person added to this knowledge base and expanded it. I call this cultural tracking. Here in North America, the arrival of the Europeans brought churches, governments, and the limited perspective of “science,” severing the cultural connection responsible for passing on the stories held by wildlife tracks and signs. As American native cultures and mountain men were devastated and mainstreamed, we lost not one lifetime’s knowledge but many.




    Today there is renewed enthusiasm for tracking. Scientists, researchers, and naturalists are beginning to understand what tracking and trackers have to offer. Ordinary folks are also taking to the woods to reconnect with wilderness, to engage in real relationships with wild creatures, and to gain a sense of place by reading the signs left in their own environments. Tracking is really about a greater awareness, a way of living more fully. Tracking centers us in the world and slows us down. It reminds us that there are alternate ways of living on earth that were successful for thousands of years.




    Those of us who are passionate about this subject are beginning to reclaim what was lost. The material in this book is one contribution in the effort to rebuild our cultural knowledge of tracking and share it with others. May all of you, the readers, add to this knowledge and advance it ever further.




    [image: Animal tracks, animals, and people cover Newspaper Rock, estimated to be several thousand years old. (UT)]


  




  [image: Nothing is so insignificant that it does not leave tracks or should be ignored: a blister beetle. (MA)]




  




  Tracking Applied




  As I write this, tracking is being applied across the country for various purposes. One study in Montana collects data on bear sign, stockpiling scats and waiting for DNA testing to drop in price. This avoids having to capture bears, pull their teeth, drug them, collar them, or habituate them to human scent. Another research project in Maine is developing snow survey techniques to discover the presence of lynx in a given area. Wildlife inventories are beginning to rely on track and sign, which provides an accurate snapshot of wildlife in an area, rather than depending on theoretical assumptions about inhabitants based on vegetative analysis.




  [image: A brown bear’s trail follows a bloated river full of glacial silt. (AK)]




  

    Maine’s Lynx Project




    I volunteered for a short period with Maine’s Department of Inland Fisheries and Wildlife in the North Woods, where one of the first extensive studies of lynx is being coordinated. Backtracking collared animals in snow is just one component of the project, but it allows for tremendous learning. Below are the data and route I recorded using a GPS unit while following L25, a two-year-old female, for one day during the mating season. The waypoints in the picture correspond with the numbers below.




    

      	Coordinates from flyover the previous day




      	Two day beds, 5 feet apart. The second was in denser cover—disturbed by flyover?




      	Scent marking—squat




      	Scent marking—raised leg




      	Scat—uncovered and no scrape




      	Hunting lay




      	Scent marking—backward squirt




      	Scent marking—backward squirt




      	Scat—uncovered and no scrape




      	Road crossing




      	Hunting lay




      	Hardwood under and overstory




      	Hunting lay




      	Scat—uncovered and no scrape




      	Scent marking—backward squirt; unsuccessful snowshoe hare chase




      	Scent marking—backward squirt




      	Road crossing




      	Unsuccessful snowshoe hare chase




      	Traveling with male—he separates from her at this point




      	Mating




      	Male walking separate




      	Mating




      	Short-term bed




      	Moving in a tight spruce grove




      	Romp—mating?




      	Romp—mating?




      	Scent marking—backward squirt




      	Hunting lay




      	Romp and final coordinate




      	Same couple crossing wood road
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  The potential applications of tracking are limited only by our creativity. Skalski (1991) points out that all that is needed to turn tracking into quantified species density estimates is a known rate of sign production. Deer pellet counts have been used for decades in deer density counts, but this is only the beginning of what could be done with further research and training.




  




  Ecology and Education




  Tracking is field ecology; I know of no better way than studying tracks and other signs to see and experience the relationships among wildlife species, between wildlife and herbaceous plants, and between wildlife and the ecosystems in which they live. A study of relationships offers a much better view of the whole, inter connected animal than a compartmentalized and therefore limited experience of a wild creature. Tracking also brings us beyond species study. The personalities and tendencies of individuals soon become evident in the field, emphasizing that each individual is a contributing member of the ecological community.




  Tracking also offers holistic lessons in natural history, animal behavior, biology, and ecology in such a manner that knowledge is unconsciously absorbed and lasts forever, rather than rote memorization from textbooks that lasts just long enough to pass exams. Several academic and nontraditional schools have brought tracking into the curriculum already, but it is my hope that more academics will embrace tracking in the future. Tracking offers direct experiential learning to students of any age.




  [image: The perspective of a climbing bear, on an aspen wallpapered with old bear claw marks. (WY)]




  [image: A grizzly bear’s digs for glacier lily bulbs in the high country of Glacier National Park. (MT)]




  Keith Badger has been teaching high school students biology, botany, and ecology through the traditional skills of bow making, buck skinning, and tracking for 10 years at the High Mowing School in Wilton, New Hampshire. He also preaches tracking at educational conferences in the area. He claims that tracking is the pinnacle skill, for it combines naturalist skills that ground students in their environment while bringing them to a far greater level of awareness; they recognize the interconnectedness of all things in their ecosystem. He believes that tracking is the most appropriate metaphor for the human journey, from sublime to spiritual: “It should be a core requirement in education, kindergarten through graduate school.”




  Walker Korby has been sharing tracking with middle school students at the Hartsbrook School in Hadley, Massachusetts, and students at the Uplook School in Greenfield, Massachusetts, for several years. He believes that tracking is an excellent way to force students to “break from their normal realms of thought” and to encourage more dynamic independent thinking. Nancy Birtwell has found similar benefits and success teaching tracking to her preschool class. “They love it! It teaches them to be more observant and to stretch their thinking skills.” And Joan Regan has created a tracking curriculum for her gym class at the Pike School in Andover, Massachusetts. She is thrilled with her students’ progress—they’re active and completely engaged in learning. Many people across the country are integrating tracking skills into their curricula, as schools are recognizing the amazing potential in a tracking education. Some universities are also offering tracking courses, often disguised under titles such as “Wildlife Inventory Techniques” or “Field Mammalogy.”




  

    Etiquette




    We must be respectful while out tracking and exploring, because unfortunately, our natural resources are a limited commodity. This is becoming even more apparent with the further development of our country and the greater need for people to post “No Trespassing” signs to keep people out. Here are some suggestions for trackers to contemplate while in the field:




    • Promote the welfare of all wildlife and its environment and support the protection of important wildlife habitat.




    • Be respectful of active dens, rendezvous sites, display areas, and important feeding sites.




    • Respect the interests, rights, and skills of fellow trackers, as well as those people participating in other legitimate outdoor activities.




    • Be especially supportive of beginning trackers, sharing freely our knowledge and experience.




    • Consider stepping next to, rather than on the trail, so that others may enjoy what we have found as well.




    • Be honest in recording what we find in the field, and let us acknowledge when we cannot interpret what we’ve found. These moments point out potential future research projects.




    • Speak well of others who work in the field. We are a newly emerging science.




    There is always the question of whether you should fore- or back track an animal. If you can age the trail and know that it has been some time since the animal passed, it doesn’t matter. Many people believe that we should always backtrack, to avoid disturbing the animal. I do both, but when I’m foretracking, if I sense that I may be stressing the animal or the trail shows signs that the animal has become aware of me, I turn back. Either way, forward or back, you are bound to discover amazing things.




    [image: An active red fox den. Note the bed at the entrance. (MA)]


  




  




  Tracking on a Larger Scale




  Louis Liebenberg created the CyberTracker, a visually based handheld computer program for GPS units, for Bushman trackers in South Africa. Liebenberg has tapped an incredible and rich source of knowledge—a wealth of natural history, tracking, and behavioral information that dates back to the roots of science and beyond. In doing so, he has also created a value for tracking in a modern society that gnaws at the Bush-man culture. Also, tracking has intrinsic worth, much more so than the other jobs available in the towns at the edges of the remaining wild African bush. His work saves people and the roots of tracking and wildlife knowledge within them.




  Jon Young, Dr. Jim Halfpenny, and Kurt Rinehart are among those who have developed a North American sequence for the CyberTracker. Now this new technology can be used to plot wildlife movements in North America, as well as to document vernal pools, salamander migrations, and a host of other exciting possibilities—the limits of its applications seem endless. But we need trackers to implement this new technology, for its applications are restricted only by the skills and knowledge of those who use it.




  [image: A kit fox den in dune habitat. (CA)]




  [image: Gulf Coast kangaroo rat trails and a ghost crab’s trail share a coastal dune. (TX)]




  [image: An aplodontia scat. (WA) Photo by Paul Houghtaling and Tim Selim.]




  

    The Shikari Tracking Guild and the CyberTracker Program




    by Jon Young




    To simulate and facilitate the processes that helped trackers emerge in native societies and to guide modern learners in these ancient skills, a group of trackers formed the Shikari Tracking Guild. The guild gets its name from the late Jim Corbett, the great Shikari (big-game tracker) from the Kumoan region of India. It is dedicated to preserving and enhancing the science and art of tracking.




    Part of its mission is to serve the community through the application of tracking science. Data integrity is the backbone of science, and professional tracking must support this through exacting methodologies and peer review, both of which are core traditions of science and tracking practice in the native sense. Through international networks of conservation and land management, citizen science has become an important force in the inventory of nature’s shrinking diversity. The Shikari Tracking Guild helps trackers develop professional skills that help them become invaluable assets to steward-ship efforts in their communities.




    Recently, scientific researchers discovered the value of trackers through Louis Liebenberg’s CyberTracker program. In South Africa, authentic, holistic wildlife trackers such as Bushmen are gathering data in unprecedented quantities—without sacrificing the quality so important to the integrity of science. The Bush-men trackers working with CyberTracker software in handheld computers have been lauded by land managers, wildlife scientists, and park officials as the most efficient and cost-effective means of collecting data.




    What makes the CyberTracker program so effective is the Bush-men’s tracking ability—and the ability of the CyberTracker program to evaluate the skills of a master tracker. Without competent trackers operating the system, the handheld computer is just another piece of field technology.




    [image: A bushy-tailed woodrat nest and surrounding rocks stained by urine accumulations. In the foreground is a Handspring Visor linked with a Magellan GPS unit, which in combination with CyberTracker software allowed me to record and map this and numerous other signs for a private ranch owner. (ID)]




    Thus, if tracking is to go the same route in America and elsewhere, there must be a similar program to train and evaluate trackers. Another part of the Shikari Tracking Guild’s mission is the development of training and evaluation standards for students that replicates those created by Louis Liebenberg in Africa and provides a template for training—much the way any field of specialty has its core curriculum.


  




  Susan Morse’s nonprofit Keeping Track in Vermont teaches members of a community to identify the tracks and signs of several keystone species in their own area, such as otter, black bear, and moose. When local people scientifically document the presence of these species in their towns, they can better weigh and consider the influences of new construction, land trust acquisitions, rock quarry lease renewals, and many other important activities. Susan’s work base at Keeping Track is also creating something larger still, incorporating all the data for every town and thus allowing a bird’s-eye view of wildlife movements and corridors in New England and elsewhere.




  The work of identifying and protecting wildlife corridors is incredibly exciting. Biologists have known for some time that the preservation of healthy, complete ecosystems and the wildlife within cannot be done in scattered nature preserves and parks; it requires protecting the strips of land that connect these preserves. This is the critical goal of the Wild-lands Project: to link these “islands” of protected land with corridors. M. Rupert Cutler writes in In Defense of Wildlife: Preserving Communities and Corridors, “the prompt identification and protection of wildlife movement corridors may spell survival and extinction for such diverse species as the spotted owl and the Florida panther.” He goes on to write, “The time is right to win political support for the wildlife habitat-connection approach to the preservation of biological diversity.” I couldn’t agree more, and trackers can help in the identification of existing corridors.




  Time and again, in my wildlife inventory work and personal studies, the identification and mapping of wildlife track and sign have made wildlife corridors jump out of the landscape. Certain ridges, certain tracts of land, and certain water systems are better than others. These are existing wildlife corridors that need immediate protection. Work completed by Sue Morse’s trained communities and the technology prepared by Louis Liebenberg will help us identify existing corridors across North America. But we need volunteers—we need competent trackers. Thus the creation of this book to stimulate interest and further your education.




  What follows is a visual presentation of the tracks and signs of most North American mammals. The careful reader can extract subtleties from the illustrations that are difficult to express with the written word but are vital to competent interpretation in the field. Together with Bird Tracks & Sign (2001), this book provides the researcher, educator, hunter, and naturalist with the most comprehensive study of tracks and signs to date.




  




  1




  Getting Started




  [image: image]




  I was feeling particularly confident that February day, comfortable in my ability to interpret what I encountered in the field. I was walking in a place I knew well and explored regularly, out on the ice of a large, frozen pond, where several inches of snow made for easy tracking. I’d been following an otter most of the morning when I came across a new trail out on the ice. But rather than the familiarity and recognition I was accustomed to when I looked at animal tracks and trails, nothing registered. I needed a closer look. The snow was fluffy, and the trail had been blown a bit as well, making individual track recognition difficult. The animal seemed to be moving in a gait that obscured the tracks. I did my best to differentiate front from rear, but conditions were better suited to a study of the overall pattern.




  I backed away a bit, to study the obvious groups of marks in the trail. There was a circular impression at the center of each grouping, as well as four additional marks just outside the circle, like the four corners of a box; the trail width varied from 5 to 51/2 inches (12.7 to 14 cm). This pattern was repeated over and over as far as I could see. Still nothing was clicking. What would be out and about on a cold February morning in a northern hard-wood forest in central New England? I considered all the species associated with the forest type, but still I was confounded.




  I decided to follow the trail further—I needed more clues. In a few minutes the animal changed gaits completely, leaving a very different pattern. The tracks were paired, and groups of two zigzagged from side to side, like a small deer trail. Hmm, an animal that both hops and walks. The individual tracks were a bit better, too. The tracks were large, considering the stride and trail width, and their distinctive shape could no longer be denied. Ha! I’d refused to consider the obvious, blinded by my assumptions about February in New England. It was a bullfrog.




  [image: Left: A bullfrog trail in shallow snow. (MA) Right: You don’t even need to get out of your car to appreciate this roadside feral hog sign. Signs of wildlife constantly surround us. (NC)]




  I backtracked the creature several hundred yards to where it had emerged from a hole in the ice made by otters at the edge of a large lake just east of the pond. I don’t know what became of the bullfrog, nor what stirred it awake and sparked the need for travel in the dead of winter. But that frog taught me humility and reminded me to remain flexible in my interpretation and to acknowledge all the clues presented.




  Tracks and signs are never found alone in the world; they are always related to an ecosystem. The location of tracks and signs and the surrounding environment provide as much information about behavior, habits, and ecology as the signs themselves. You cannot become a student of tracking without becoming a well-rounded ecologist—a naturalist, if you will. Are you aware of the forest types near your home and theanimals that typically inhabit them? Do you know the dietary preferences of local animals? Do you know which species hibernate, and for how long? Can you visualize local wildlife using your imagination? Can you identify animals when you see them? Do you know the names of the trees and shrubs in your yard? The more ecological information we absorb and teach ourselves, the easier track and sign interpretation becomes, for signs, when understood in ecological relation to their environment, are bursting with clues for species identification.




  You don’t need to travel far to begin your study of tracking—start in your own backyard. Animals live secret lives all around us. Tracks and signs are everywhere, but some places are better than others. Consider cover, water, and food resources when you go out in search of animal sign. Look for diversity in vegetation, because that’s often a feature of a healthy ecosystem. Investigate forested passes between peaks; low, forested ridgelines; wetland systems; and river valleys, all of which are natural wildlife corridors.




  

    Naturalist Training




    by Jon Young




    Since 1978, I have worked as a professional tracker and as a coach and trainer for trackers to preserve and restore the art and science of tracking. It is vital that mentoring systems to facilitate the development of holistic wildlife trackers be preserved and adapted to modern needs. Holistic wildlife tracking is based on full sensory development and the knowledge of hazards, mammals, ecological indicators, trees, shrubs, and low-growing plants that provide food, forage, cover, medicines, and other necessities for people living close to the land.




    Along with other naturalists and trackers, I developed a training system known as the Shikari Tracker Training Program, but the students’ lack of nature knowledge caused them to flounder in their tracking studies. We realized that the foundation that native trackers receive in their early years was missing. So we went back to the drawing board and created the Kamana Naturalist Training Program, designed to simulate the sensory awareness immersion and natural history training that children in hunter-gatherer tribes receive.




    There are now thousands of Kamana students worldwide, and tracking teachers report that advanced Kamana students and graduates have measurably better skills than others. Trackers don’t learn the basic skills by accident; they learn by being mentored in a way that helps them develop the necessary base knowledge of nature. The tracking journey is a long one; it can take ten to fifteen years to develop the skills of a master tracker. Naturalist training can be a good two to three years of this journey. (See the appendix.)


  




  You are always surrounded by the signs of wild creatures. Tom Brown discusses the “self-inflicted blindness” of beginning students in his field guide to nature observation and tracking. I have had long discussions on this subject with Fred Vander-beck, a blossoming tracker in Mas -sachusetts, and he uses the words “giving oneself permission.” This is what you must do from the outset. Be confident that signs surround you, and give yourself permission to see, feel, listen to, sense, and know them intimately.




  [image: The mark of a black bear on an American beech. Also look closely for recent signs of climbing bears and the older scars made by climbing porcupines. (VT)]




  




  Journals and Documentation




  Documenting your discoveries and your in-the-field collecting activities increases the speed with which you absorb tracking knowledge and enhances the learning process; it’s also great fun. Journaling of any kind is invaluable—whether it be writing, sketches, photography, or a combination of all three. I recommend that you use a good sturdy notebook. Paste in photos, leaves, and feathers; draw freely; write everything down. Note the weather, the season, the time of day, and the environment. I explain the “three perspectives” approach below, which is the process I recommend when students begin to keep journals and study tracking, but any way is great. If it feels right and you’re enjoying yourself, stick with it.




  Clare Walker Leslie’s Keeping a Nature Journal is a wonderful introduction to field journaling. Jon Young has created a tracking curriculum, the Shikari Tracker Training Program, that provides, among other things, a specific approach to track and sign journaling.




  




  The Three Perspectives




  The three perspectives—lying, standing, and flying—approach to tracking forces us to look carefully and acknowledge all the information surrounding every track and sign. First, lie down and look at the track or sign very closely. Second, stand and look at the track pattern or the immediate context of the sign. Third, imagine soaring high above to study the ecology of the environment within which the track or sign sits. And don’t just look—listen, feel, taste, smell. Engage your whole body and ask as many questions as possible as you constantly vary your focus from the big picture to the immediate context to the individual track or sign and then back to the big picture again.




  In the beginning, I suggest that you journal or illustrate each of these perspectives when you encounter track and sign in the field. Much can be learned when you slow down and study a track or other sign from multiple perspectives.




  [image: Perspective 1: a mystery track.]




  [image: Perspective 1: a mystery track.]




  Lying, an Intimate Perspective




  Perspective 1 is a close and intimate study of the track or sign you havediscovered, best done while lyingdown with your nose as close toyour find as you can get with youreyes still in focus. Be a nature detective; ask yourself useful questionsthat will help you visualize the animal. What could large claws be usedfor? Would a smaller or larger animal leave most of the nut intact? Because the feet are the point ofcontact between the earth and theanimal, a track gives lots of cluesabout how a mammal exists in theworld. All sign is bursting with relevant information, ready to unfolda story based on your own creativity, questions, awareness, and, most important, imagination.




  [image: Left: The perfect front track of a coyote in infrequent mud on the floor of Death Valley. (CA) Right: Meadow vole sculpture; an entire locust sapling was debarked while deep snow blanketed the ground in winter. (MA)]




  This book is intended to provide written and visual reference materials for what you find in the field. Consider cross-referencing the information in this guide with other field guides, such as those written by Olaus Murie (1954), Paul Rezendes (1999), Jim Halfpenny (1986), or Marcelo Aranda (2000). You should also seek out people in your community who have knowledge of tracks and signs—maybe an old hunter or the local postman. Or sign up for a tracking course with one of the schools listed in the resources section of this book. Mammal guides also help you visualize the entire animal you are tracking.




  Standing, a Contextual Perspective




  While standing (Perspective 2), it is easy to assess the trail in which your track fits or the immediate context surrounding the sign in question. What you’ve discovered is probably part of a larger group or area of sign.




  [image: Perspective 2: a mystery track.]




  [image: Perspective 2: a mystery nut.]




  

    Track Casting




    Track casting allows us to bring home what we’ve seen in the field. Casts are the trophies of track hunters. They are also wonderful tools for education and research, allowing others to touch and see actual life-size tracks; they can also be referred to for measurements or species comparison.




    Track casting takes a bit of practice, but the process is simple. Mix plaster of paris and water in a container (I use 1-gallon Ziploc bags) until you have a milk shake–like consistency, pour, and wait 20 to 40 minutes. If the mixture is too watery, it prolongs the drying process, is more difficult to control, lays down thinner, and produces a weaker final result. If it’s too thick, you may squash the track as you pour the plaster, or the liquid may not enter all the tiny cracks and fissures, so you lose detail.




    There are a number of alternatives to plaster. Just about any compound used to fill holes in walls will create casts. Dental stone is more expensive and harder to come by, but it creates very sturdy casts of incredible detail—excellent for small mammals. There is also a product on the market to aid in snow casting. The chemical reaction between plaster and water gives off heat, which distorts a track in snow as it dries. Snow Wax Print (Kinderprint Co., [800] 227-6020) can be sprayed on first to hold the track shape, followed by plaster to create the cast.




    I prefer to use frames when casting. These can be made in the field by pinching dirt around the track, laying down sticks, or creating a circle with stiff paper and a paper clip. Frames remove the worry of overall cast shape and give you some leeway in plaster consistency. More liquid mixes can be controlled and poured, and frames also allow for thicker casts, which are sturdier in the long run. You may want to consider adding a wire hoop during the drying process, which allows you to hang the results on the wall.




    Cleaning the cast is crucial. If you wash everything from the cast, you will be left with a glowing white ornament, but the lack of contrast makes the track very hard to see. Some people paint casts to bring out the track, but I’m wary of this process; it’s too easy to slip and distort the shape of the actual track or lose subtle pressure differences across the foot. I always leave a thin layer of the original substrate on the cast to provide the necessary contrast.


  




  This book offers visual and written information on trail patterns and circumstances in which you find specific sign. Along with the resources mentioned for Perspective 1, you will probably need tree and plant guides to identify what elk have browsed or what sort of nut a fox squirrel has opened. Any books on the natural history of specific animal species are also invaluable. They are full of behaviors and clues for trackers.




  Flying, an Ecological Perspective




  If you could leap high enough, catch a breeze, and maintain flight, you would be allowed a bird’s-eye perspective of the larger context within which sign sits. Perspective 3 is the whole environment encompassing the trail in the mud puddle, the snag, and the scattered nuts. At this level of tracking, you incorporate what you know about the area—where there is cover, water, and food resources, and where there are roads and areas that dogs or people frequent. You consider the forest type and which animals are generally associated with it.




  [image: Moose feeding on the cambium of mountain ash. (NH)]




  

    Track Plates




    Another great way to collect tracks is to use carbon-sooted aluminum track plates, which are the modern version of Lord and coauthors’ (1970) “tracking board.” This can be done in two ways. You can place a completely sooted and baited track plate in an area of high traffic, and then read tracks directly from the plate. (Tracks will appear as negative space, the area where soot has been removed.) Alternatively, sooted plates can be used in conjunction with white Con-Tact paper. The second method is a bit more complicated, but the tracks can be kept and compared as others are collected. The animal must first step on the soot and then on the sticky side of the Con-Tact paper, where the track is recorded.




    Regardless of the method, use thin sheets of aluminum as the base. I use the sooty flames of acetylene torches to cover my track plates, which creates superb results. I have also heard that glass can be sooted by running sheets over candle flames, with decent results. But be careful not to burn yourself or shatter the glass. Remember: Two-dimensional tracks on Con-Tact paper look quite different from tracks made on natural surfaces; remain flexible in your analysis.




    Experiment with different setups, and make sure to include cover if your neck of the woods receives regular rain. For further details on track plates, refer to USFS General Technical Report (PSW-GTR-157), American Marten, Fisher, Lynx, and Wolverine: Survey Methods for Their Detection.


  




  [image: Perspective 3: a mystery track and nut.]




  [image: Aerial view of a site where wolves killed a white-tailed deer. (MN)]




  [image: Contextual view of a grizzly scat. You are standing in Denali National Park on an overgrown riverbank, where pea vines thrive and bears swarm in late spring to dig up and eat their roots. (AK)]




  Although some of the information in this book will be useful for Perspective 3, there are numerous other resources to help improve your knowledge of nature and the ecosystem. John Kricher and Gordon Morrison have written wonderful books—in the Peterson’s field guide series—to help people identify forest types as well as learn which birds, mammals, and plants are associated with each one. My favorites are Ecology of Eastern Forests and Ecology of Western Forests, but their newer and more specific regional guides are also good.




  Consider trying the Kamana program, a home-study course designed by Jon Young to train people to be naturalists wherever they happen to live. The school will recommend books applicable to your area, put you in contact with other students, and provide support for a more structured learning process. The more you learn, the more you realize how much there is to learn.




  Tom Wessels’s Reading the Forested Landscape adds a whole new dimension to multiple-perspective tracking. It will help you read the history of a forested landscape and track at an ecosystem level. Also consider reading works in conservation biology and articles on wildlife corridors, both of which emphasize an ecosystem perspective.




  

    Photography




    With some reading and the help of professional photographer and tracker Paul Rezendes, I have learned to take quality pictures of wildlife track and sign. Any camera will work, and so will any film, but if you’re serious, you may want to invest in a manual camera and shoot slower film. I use the slide film Fuji Velvia (50), which is so slow that it requires the use of a tripod. Those who want to publish quality results should consider a camera with mirror lock and depth-of-field preview.




    Two components affect the quality of each picture: the aperture, which controls the depth of field, and the shutter speed, which controls how long the film is exposed to light. (Read John Shaw’s The Nature Photographer’s Complete Guide to Professional Field Techniques for a thorough explanation of cameras and their functions.) Camera meters rarely read sand, snow, or mud correctly, so use the meter only as a general guide. In snow, one must “open up” 11/2 to 2 stops, lowering the shutter speed, to accurately capture the scene. For example, if the camera meter suggests a shutter speed of 60 at an aperture of 13, opening 1 stop means shooting at 30, 11/2 means shooting at 20, and opening 2 full stops means shooting at 15. In sand, 1/2 stop above what the meter suggests is generally the right exposure. This is also true in mud, except in very dark brown or black mud, in which case you need to do the opposite and close down 1/2 stop. The Keeping Track Guide to Photographing Animal Tracks and Signs contains wonderful hints, suggestions, and guidelines for beginning photographers (see the appendix).




    [image: Ideal light conditions enhance this black bear’s hind track. (WA)]




    Remember that film is relatively cheap, so shoot several angles if you’re not sure which is best. And bracket your exposures; for example, in snow, I shoot the same picture three times—opening up 1 stop more than the meter suggests, then opening up 11/2 stops, and finally opening up 2 stops. I’ll probably toss one or two exposures after they’re developed, but I won’t have missed the opportunity. Tracks and signs are temporary—they’ll never be the same again.




    I prefer to shoot in shade or on cloudy days. Small areas can be shaded with the body. Shadows made by direct sun tend to distort the shape of tracks, and areas of mixed sun and shade are difficult to capture on film. Only under perfect lighting conditions will shadows enhance a track or trail—generally early in the morning or as the sun is going down.


  




  




  Sensible Field Technique




  Field samples are a great way to continue your studies at home and share what you’re learning with others. For example, I have an extensive collection of nuts opened by various species, as well as a collection of sticks, so the teeth marks of feeding voles can be compared with those of feeding porcupines in the classroom as well as in the field. Almost everything can be collected, but be respectful in your collection techniques. I collect live saplings only if they have been completely girdled or cut free by the animal feeding. In this way, I remove only what would die in the upcoming growing season.




  You need to be aware of the risks in handling wild animal scat. Leptospires, found in mammal urine, are dangerous to humans. The roundworm, Baylisascarius procyonis, which may be found in raccoon scat, and hantavirus, which is carried in rodent scat, can be deadly when inhaled. Dry scats break down easily, allowing particles to become airborne, so they should be treated with caution. Also be aware that in tight enclosures, such as caves and summer cabins, particles from dry feces can be suspended in air. Use sticks or gloves, rather than your bare hands, to break up and study scats.




  Having sounded the warning, note that Jim Halfpenny (1986) writes, “I have never known a naturalist to pick up a disease from scat.” Neither have I.




  The first step in scat collection is to dry the scat, which is best done in a paper bag or by just leaving it outside; scat tends to grow mold in plastic bags. When completely dry, thickly coat the scat with a clear polyurethane or similar product to protect yourself during handling and to keep it from falling apart. Others suggest first soaking scats in alcohol, then drying, and then coating as an added protection against parasites and bacteria.




  [image: Hickory nuts opened by a red squirrel, which has left scats behind to help in the interpretation. (MA)]




  You may want to go further than just journaling, documenting, or collecting what you find in the field. You may want to create better tracking surfaces (I often smooth and rake areas where I know animals move), leave food in areas of good substrate, or use baited track plates where perfect tracks are rare. The learning only stops when your imagination stops thinking of ways to continue to learn.




  




  2




  Tracks and Trails




  [image: image]




  I spent a summer working in the Adirondacks of northern New York several years ago. The density of black bears was a great attraction for me. In fact, that summer I gained the trust of a female bear near the lodge where I worked. Given time and patience, she allowed me to walk with her as she moved about checking dumpsters, digging up roots, and the like.




  But my story is not about this bear; it is about another bear, her mate. One of the staff members burst into the kitchen with the news that a massive bear had just strolled by with just several feet and a quarter inch of glass between himself and dozens of gaping teenagers. I was out the back door in a flash.




  The long driveway to the lodge curved just before the building and headed west, paralleling the nearby lakeshore. It was a dirt drive, and if conditions were right, it would show clear tracks. The bear had come onto the road just beyond the edge of the building and headed west, toward some cabins and the potential for carelessly stored trash and food scraps. Right away I knew that this was not my bear but the larger male who wandered through the area sporadically. I hadn’t seen him since the previous summer but desperately wanted to see him again. Kneeling next to a large rear track, I touched it. The pads of the toes and palm were more exposed than many black bear tracks I’d seen and left a remarkably crisp print. The wind rustled the spruce canopy, and smells from the kitchen lingered in the air. I really wanted to see this bear, but all of a sudden an image of the staff parking lot flashed in my mind. The lot lies east of the building—exactly opposite of where the bear had gone and where I wanted to follow. The bear would be easy to track, as a string of dog alarms was set off as he moved steadily past various summer homes.




  Reluctantly, I turned away from the bear and made my way toward the parking lot, curious as to why it had suddenly come to mind. As I walked, I convinced myself that there would be beautiful fresh bear tracks in the soft, fine sands of the parking lot. They would certainly be worth casting, and a decent consolation prize for missing the bear himself. I searched the sands and found fresh turkey, old bear, old fox, and coyote tracks, but no new bear tracks. So I sat on a hemlock log at the edge of the lot and frowned at the oncoming darkness and the beauty that surrounded me.




  About 30 minutes passed, during which the sunlight faded and disappeared. The lot remained illuminated by an overhead lamppost, a bright plot within the vast spruce and red maple forest on all sides. There had to be a reason why I was there, but I hadn’t figured it out. I decided to leave. As I stood and stepped forward, I heard the first twig snap, and froze. The sound had originated off in the wetlands west of the drive, betraying the passage of something quite large. Eventually, he was close enough for me to hear his rhythmic breathing, and then I could make out the black silhouette of his head swaying from side to side as he moved. The bear paused at the edge of the lot to assess the area and then, not 5 feet from where I stood like a new telephone pole, he stepped out of the darkness into the light. His luxuriant coat sparkled in the lamplight, his health and vigor radiating. He looked both ways and then began to walk up the drive toward the locked shed where we stored our trash. I’d seen my bear after all.




  Tracks and trails bring environments to life. How much wilder does a canyon feel when you see and recognize the footprints of a mountain lion or wolf? Mud, snow, sand, and even debris offer us glimpses of our environment’s inhabitants—our neighbors, the wild creatures. Tracks enhance the wilderness experience and also bring wilderness closer to home. I’ve tracked red foxes and skunks through the streets of Boston, and stepped out my door in central New England to discover the trail of a bobcat across my porch.




  [image: An otter slide cuts an expanse of Idaho wilderness, reminding us of the incredible wildlife all around us. (ID)]




  Tracks and trails also allow you to interpret animal behavior and discover what wild animals are up to. Many tracking books use theanalogy of the earth as paper, the animals as writers, and the tracks and trails as the letters and words left behind for those who are fluent in the language and willing to pause and read. Tracks and trails are truly a script for those with trained senses, and they tell many stories rich in drama, suspense, mystery, love, and sometimes horror.




  




  Foot Morphology




  Thousands of years ago, the first mammals moved about with five toes on each foot. Over a long time, through evolution and specialization, feet and legs evolved and became more varied. Insectivores, such as shrews, are believed to retain a foot structure similar to that of the first mammals.




  [image: Gray squirrel (numbers refer to digital formula).]




  [image: left front foot left hind foot]




  Scientists who study the anatomy of mammals have devised descriptive means by which to categorize their feet. Digits, or toes, are numbered 1 to 5, beginning with the inside (analogous to our thumb) and moving outward. In most species, toe 1 is the smallest and toe 3, the central toe, the largest. But with evolution, some species developed structures and natural movements that required different foot structures. In some animals toe 1 is completely gone, and in others it is greatly reduced. Bang and Dahlstrom (1974) note that many species began to evolve longer bones to aid in running while losing toe 1 altogether.




  Tough, horny layers of skin protect bones and other foot structures from rough ground. The thick toe and metacarpal (palm) pads are covered in sweat glands, so that every track holds the scent of the animal that created it. In most animals these pads are naked (hares are one exception), and the spaces between these pads are usually filled with fur (striped skunks are an exception).




  Mammals also diversified in how they place the foot on the ground while moving about on the land.Animals that are plantigrade, such as humans and bears, place all the bones of their feet on the ground when moving. Animals that are digitigrade, such as cats and dogs, place only their toes on the ground. Unguligrade animals, such as deer and bison, and odd-unguligrade mammals, such as horses, walk on the ends of their toes, the equivalent of our toenails. Note that many mammals can vary between moving in both plantigrade and digitigrade fashion.




  [image: A perfect fisher track shows the claws, the toe pads, ample fur, the metacarpal region, and an additional heel pad at the posterior edge of the track. (MA)]




  [image: left front foot Moose.]




  




  Track Morphology




  Most mammal tracks are composed of claws, toe pads, metacarpal pads (the palm), and the negative space in between. Many tracks also show one or two additional pads at the posterior edge of the track, behind thepalm pads; I refer to these pads as heel pads. (There is ongoing discussion on the technical names for the pads on mammal feet, which requires a study not only of anatomy but also of evolutionary physiology.) Still others involve webbing.




  [image: Gray squirrel tracks.]




  [image: Caribou.]




  Hoofed, or cleaved, tracks generally register two toes but may also show dewclaws, the small toes 2 and 5 found higher on the leg and covered by a horny sheath. Odd-unguligrade mammals (horses) register only one toe.




  Important Track Features




  Symmetry. Symmetry refers to the balance between the right and left sides of the track. Using your imagination, cut the track directly down the center and flip one side onto the other. Do the left and right sides alignand match perfectly? If not, to what degree is the track asymmetrical, or different? In bobcats, the front track is often very asymmetrical, while the rear tracks tend to be more symmetrical. The opposite is true in otters, with the front track being far more symmetrical than the rear track.




  [image: Left: Compare symmetry in the front and rear (above) tracks of this cougar. The front track is far more asymmetrical than the hind track. (MT) Right: Carefully count the toes on these perfect desert cottontail tracks: Each front track has five toes (the innermost toe is just a dot), and each hind track has four toes. (UT)]




  [image: Bobcat. Note the teardrop-shaped digital pads.]




  Number and placement of toes. How many toes does your animal have? Shrews have five toes on both the front and rear feet, and hares have four toes only on their hind feet. All canine tracks tend to register four distinct toes, even though they have five toes on their front feet; one sits on a higher plane on the inside of the leg.




  The smallest toe is found on the inside of most mammals’ feet, and in the rear feet of weasels, it is found farther back in the track than the four other toes. This helps differentiate left from right tracks, as well as front from rear. In coyotes, the outer toes, numbers 2 and 5, are farther back and tucked in behind toes 3 and 4, whereas toes 2 and 5 of the bobcat are nearer the top of the track and somewhat alongside toes 3 and 4.




  Toe pad shape. What is the shape of the digital pads? Teardrop-shaped toes are a feature of feline tracks, as well as those made by minks and smaller weasels. In fisher tracks, the bulbous toe pads are separate from the metacarpal pads, whereas in raccoon tracks, the cigar-shaped toes tend to be connected to the palm.




  Nails. Are claws present? If so, what is their shape, and where do they come from? Are they sharp or blunt? Are they coming straight out from the toes, or do they curve down from the top of the toe? In deep snow, bobcat tracks often show claws, which register in the wall of snow in front of the track on a higher plane than the tracks themselves. Domestic dog tracks tend to have large, blunt nails, in comparison with the sharp, thin nails of coyotes. The outer nails of coyotes often register so close to the inner toes that the tracks appear to have only two nails.




  Fur. Has fur registered in the track, and if so, where? Certain species, such as rabbits, have completely furred feet, while others have very smalltoe pads surrounded by lots of hair. Still others have no hair in between their toes at all, and striped skunk tracks are completely hairless. Hair greatly influences the appearance of tracks. Red fox and kit fox tracks appear blurry in sand, and the toes seem unusually small and spread farther apart than in other canines—all effects of extremely furry feet.




  Metacarpal pad shape (palm). In some animals, including canines and felines, the metacarpal pads have fused together to form one palm pad. The shape and size of these pads are important in species identification. Also note the proportion of palm in the overall track—this is a great way to distinguish cat family tracks from dog family tracks. If the top of the palm pad, the anterior edge, has two lobes (termed bilobate), and the back of the same pad, the posterior edge, has three, you’ve found a feline track.




  [image: Left: The front track of a striped skunk with long, prominent nails. (NH) Below: In this amazing front track of a kit fox, the furred sole is absolutely clear. Kit foxes may or may not have furred soles, adepending on region and individual variation. (CA)]




  [image: Compare the shape and proportion of the metacarpal pad with the overall track size in the front tracks of this bobcat (left) and coyote. (CA)]




  Heel pads. All mammals in the order Rodentia, from mice to beavers (except the porcupine), register two distinct pads behind their metacarpalpads in front tracks, just as all weasels, ringtails, and bears register at least one pad in complete front tracks. Mammalogists and zoologists are still in the process of studying the function of many of these pads.




  [image: White-throated woodrat tracks.]




  [image: Study the heel pads of both the front and hind tracks of this coati. (Mexico)]




  [image: Front bobcat: “C” Front eastern coyote: “X” Front gray fox: “H”]




  Negative space. The spaces between the toes, between the toes and palm pads, and between the individual interdigital pads form shapes that are incredibly useful to track detectives. I often look for an X, H, or C shape to help distinguish feline and canine tracks. The front tracks of gray foxes and domestic dogs tend to show an H, while those of red foxes and coyotes show an X. Look for a C in the front tracks of cats.




  




  Substrate




  Substrate is a catchall word for what an animal has stepped in, whether it be sand, mud, snow, or grass. The depth of substrate, which is reflected in the depth of the print, has an enormous influence on the appearance, size, and shape of the track, as well as on how the animal moves. In shallow substrates, such as moist, hard sand, animals move easily and therefore tend to use their natural gaits, but in deep or slippery substrates, animals tend to move in ways that best suit the circumstances, sometimes crawling or floundering. Always note the substrate characteristics as you look at tracks and trails so that you’ll be able to predict the substrate’s influence on track patterns and gaits.




  The conditions of the substrates in which animals step are infinite, creating great challenges for trackers. So if a beginner is taught to rigidly rely on memorizing each experience and track, like a file or archive of frozen images, track identification will be more difficult. It is better to ask yourself diagnostic questions about a track and avoid quickly labeling it with a species name. Ask, Why is this a coyote? not, Is this a coyote? Your questions will help you understand the subtleties of why it is one particular species and not another; those characteristics that remain consistent across substrates and speeds are obviously the most important. With time in the field, you will absorb these nuances without even knowing it. Just continue practicing the three perspectives introduced in the previous chapter, and avoid identifying a track or trail at first glance.




  To begin to understand the effects of substrate on an animal trail, start with your own body. Compare your barefoot track on firm ground with one made in several inches of mud. The mud track will likely look larger, and your toes will be spread farther apart. Trackers often use the word splay to indicate track spread due to depth of substrate, speed, shifts in weight, change of direction, and so forth. Often, the deeper the substrate, the larger the track—up to a certain point. In very deep substrates, however, the track appears smaller, because the foot has slid into and under a layer of substrate, or the top layers may be so soft that they fold in on the foot as it sinks deeper. Also keep in mind that the depth of the substrate is relative to the size and weight of the creature—what is deep for an ermine is not deep for a black bear.




  Now compare the trails you leave when walking in 1 inch of snow and 2 feet of snow (or in dry sand if you don’t live in snow country). It is likely that the length between your tracks decreases in deeper snow andthat the width of the entire trail pattern increases. This is a wonderful lesson in the effects of substrate depth on trail characteristics. Now, let’s add another variable: speed.




  [image: Splayed front and rear tracks of a red fox. (ID)]




  When looking at trail characteristics in relation to depth of substrate, it may be more accurate to discuss energy output rather than speed. Let us return to our two trails in snow. If you were to use the same amount of energy in each trail, you would move slower in the deeper conditions. If you wanted to move at the same speed in both trails, it would take a greater energy output to maintain that speed in 2 feet of snow. Consider running in the two snow conditions. Could you run at the same speed in 2 feet of snow as in 1 inch of snow? Would the energy output be equivalent while maintaining a run in these two different conditions? The effects of depth of substrate on an animal trail are dramatic and should be approached with a flexible, imaginative, and patient mind.




  Just as we adapt to changing conditions, so do other mammals. As you track across varied substrates, you will begin to note gait changes and behaviors in deeper substrates that reflect an awareness of energy efficiency. Trotting in deep snow is difficult if not impossible, so coyotes are often found walking or bounding for short distances in deep snow conditions. Fishers, which tend toward a 3X4 or rotary lope, change to a 2X2 or transverse lope in deep soft conditions and often walk longer distances as well.




  If you’ve ever been hiking with friends in deep snow, it was likely only a short time before you fell into single file, each taking advantage of the person who took the lead and broke the trail. Other mammals also take advantage of each other’s trails, making tracking in deep snow difficult. I’ve followed what appeared to be one coyote, only to find that the trail split into five animals in shallower snow under evergreen canopies; four other coyotes had stepped exactly in the tracks of the first. I’ve followed a walking coyote and found that it had been stepping in the tracks of a bobcat until it decided that the trail was no longer heading in a convenient direction. Human trails are also utilized. I’ve returned on my own trails to find that a bobcat had followed my footprints for a while. Bobcats can stretch to match the strides of deer and then cut off and shrink their strides to match a porcupine trail. On one spectacular trail, I found a red fox in a 2X2 lope matching perfectly the fisher trail he followed.




  [image: A coyote uses a direct register walk to traverse an open expanse in 3 feet (91.4 cm) of snow. (MT)]




  Substrates also change over time due to weather. This can be truly appreciated only in the field. Watch and be aware of how things change over time. Learning to identify fresh tracks is a start, but begin to challenge yourself with older tracks and trails. Tom Brown’s Field Guide to Nature Observation and Tracking offers some excellent exercises to practice aging. My favorite is “The Wisdom of the Marks.”




  [image: This grizzly established runs to move about in search of food when snow began to accumulate. This trail has been used many times, but most recently, the bear has moved away from the camera. (MT)]




  




  Visualization




  Sue Mansfield, tracker and bear enthusiast, invited me out to see some bear trails she’d discovered in the frozen surface of a beaver pond, preserved as those made in wet cement. We arrived on the scene, and it was just as she’d told me: A mature sow and cub had crossed the slushy surface of the pond as the temperatures dropped, and their movements from the week before were held in suspension, awaiting a thaw.




  As I interpreted the trail, the bears had come from the north, bumbling downhill and out onto the wetland, pulling at winterberries as they passed through the shrubby border. The cub was soon off exploring on its own, still within sight of its mother. They progressed out over deeper and more open water. The cub went straight across, even daring to venture toward the open water near the beaver dam itself. The sow tried to follow, picking up her pace a bit, but on approaching the dam, she suddenly slipped and, in a flurry of legs and feet, danced to regain her balance and keep from landing on her head. The thought of an experienced sow caught break-dancing as she tried to keep up with junior was too much for me, and I chuckled. Sue asked why, and I explained my interpretation of the trail.




  Having managed to stay upright, the bear slowly moved off the ice, avoiding the dam altogether. She placed each foot very carefully, leaving the print of a perfect understep walk, which also spread her weight on the thinner ice. Soon she was on firmer ground and was rejoined by junior as she ascended the hill beyond.




  An understanding of gaits and track patterns opens the door to interpreting animal behaviors. Each time I follow a trail, I attempt to visualize the animal moving before me, rather than following the prints on the ground. The tracks help me do this, and so do the patterns. I also draw on my cumulative knowledge of the animal gained from reading, past tracking, and discussions with others. And I use any visual experience I’ve had with that particular species, whether personal encounters or clips from National Geographic specials. This combination of resources is what I need to fully envision a species moving before me, as well as lots of practice.




  [image: A black bear trail frozen into a beaver pond’s surface. After nearly falling, this sow slowly moved off the slippery ice in an understep walk. (NH)]




  More than visualizing the animal, it is my goal to become the animal. Louis Liebenberg, who studies tracking with the Kalahari Bushmen, writes in his book The Art of Tracking, “To interpret tracks and signs trackers must project themselves into the position of the animal in order to create a hypothetical explanation of what the animal was doing. Tracking is not strictly empirical, since it also involves the tracker’s imagination.” And in Field Guide to the Animal Tracks of Southern Africa, he states, “To be able to anticipate and predict the movements of an animal, trackers must know the animal and its environment so well that they can identify themselves with that animal. They must be able to visualize how that animal was moving around, and place themselves in its position.” Although following and identifying tracks are crucial—as well as recognizing patterns and learning the corresponding vocabulary—visualization and imagination play greater roles in advanced levels of tracking. !Ngate Xgamzebe, a traditional Bushman tracker, teaches us, “When you track an animal, you must become the animal . . . you jump when the track shows it jumps!”




  Once I led a workshop in southern New Hampshire, where we followed a black bear trail in the firstsnow. At one point, he broke abranch of a downed snag and beganrunning in tight circles at full speed. He rolled on his back and slid downa small hill, where he flipped onhis side; the shape of the stick wasimpressed with his head in the snow. He then got up, dropped the stick, and resumed his walk in the woods. To have missed that glimpse inside abear’s life—the burst of play whilealone in the woods—would have been to miss a joyful experience. Track pattern interpretation brings trails to life.




  [image: Can you visualize this female cougar and her three kittens, one of whom is filled with energy, gliding across this open area and disappearing into the horizon? (ID)]




  




  Evolution and Energy Efficiency




  Energy efficiency is a tremendously important variable in interpreting trails, as well as in predicting how a given animal will move in a given depth of substrate. Generally, the slower an animal moves, the less energy expenditure required, but it’s a bit more complicated than this. Although it is true that a walking weasel is saving more energy than a galloping weasel, we should not expect weasels to walk whenever possible. All mammals have evolved in ways that balance energy intake (food collection) and energy output (the ground covered to locate and/or pursue that food). Each animal species also has a natural rhythm, a gait that best expresses the harmony between energy intake and output for the particular niche inhabited by that animal. For example, weasels have a very high metabolism, an insatiable appetite that fulfills their energy needs, and a gait preference that propels them over the ground quickly and carries them long distances. A weasel that walks too often may save a bit of energy, but it is denying that which makes it a weasel, and it will die of starvation in the long run. Animals must submit to their natural rhythms to be truly energy efficient.




  

    Visual Thinking




    One way to develop visualization skills that allows you to become the animal is to switch from linear thinking to visual thinking. For example, rather than thinking to myself, “I left my keys on the kitchen table,” I actually see in my mind’s eye a picture of my keys on the kitchen table. Here are some suggestions for becoming a more visual thinker, fostering imagination, and “seeing” and “feeling” how animals move.



OEBPS/Images/frn_fig_013.jpg
A kit fox den in dune habitat. (CA)





OEBPS/Images/chpt_fig_006.jpg
Left: The perfect front track of a coyote in infrequent mud on the floor of Death
Valley. (CA) Right: Meadow vole sculpture; an entire locust sapling was debarked
while deep snow blanketed the ground in winter. (MA)
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OEBPS/Images/frn_fig_005.jpg
Wolf tracks carpet Lamar Valley in
Yellowstone National Park, and some-
how the park seems wilder. (WY)






OEBPS/Images/chpt_fig_014.jpg
Hl(kory nuts opened by a red squirrel, which has left scats behind to help in the
interpretation. (MA)





OEBPS/Images/frn_fig_004.jpg
A moose walked in the direction of the camera in the forefront of the spectacular
Teton Mountains. (WY)
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Left: Compare symmetry in the front and rear (above) tracks of this cougar. The
front track is far more asymmetrical than the hind track. (MT) Right: Carefully
count the toes on these perfect desert cottontail tracks: Each front track has five
toes (the innermost toe is just a dot), and each hind track has four toes. (UT)
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Splayed front and rear tracks of a red fox. (ID)
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White-throated woodrat tracks.
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This grizzly established runs to move
about in search of food when snow
began to accumulate. This trail has
been used many times, but most
recently, the bear has moved away
from the camera. (MT)
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Ideal light conditions enhance this
black bear’s hind track. (WA)
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Gulf Coast kangaroo rat trails and a ghost crab’s trail share a coastal dune. (TX)
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Left: The front track of a striped skunk
‘with long, prominent nails. (NH) Below:

In this amazing front track of a kit fox,
the furred sole is absolutely clear. Kit
foxes may or may not have furred soles,
depending on region and individual
variation. (CA)
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Perspective 1: a mystery track.
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Nothing is so insignificant that it does
not leave tracks or should be ignored:
a blister beetle. (MA)
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Contextual view of a grizzly scat. You are standing in Denali National Park on an
overgrown riverbank, where pea vines thrive and bears swarm in late spring to
dig up and eat their roots. (AK)
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Gray squirrel tracks.
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The perspective of a climbing bear,
on an aspen wallpapered with old
bear dlaw marks. (WY)
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A brown bear's trail follows a bloated
river full of glacial silt. (AK)
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Animal tracks, animals, and people cover Newspaper Rock, estimated to be
several thousand years old. (UT)
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Moose.
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Aerial view of a site where wolves killed a white-tailed deer. (MN)
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A grizzly bears digs for glacier lily bulbs in the high country of Glacier National
Park. (MT)
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A perfect fisher track shows the claws,
the toe pads, ample fur, the metacarpal
region, and an additional heel pad at
the posterior edge of the track. (MA)
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Perspective 2: a mystery track.
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Study the heel pads of both the front
and hind tracks of this coati. (M
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Perspective 1: a mystery nut.
ut.
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Compare the shape and proportion
of the metacarpal pad with the overall
track size in the front tracks of this bob-
cat (left) and coyote. (CA)
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Perspective 2: a mystery nut.
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Moose feeding on the cambium of moun-
tain ash. (NH)
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Gray squirrel (numbers refer to digital formula).
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A bushy-tailed woodrat nest and surrounding rocks stained by urine accumu-
lations. In the foreground is a Handspring Visor linked with a Magellan GPS
unit, which in combination with CyberTracker software allowed me to record
and map this and numerous other signs for a private ranch owner. (ID)
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Left: A bullfrog trail in shallow snow. (MA) Right: You don't even need to get out
of your car to appreciate this roadside feral hog sign. Signs of wildlife constantly
surround us. (NC)
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An otter slide cuts an expanse of
Idaho wilderness, reminding us of the
incredible wildlife all around us. (ID)
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The mark of a black bear on an
American beech. Also look closely
for recent signs of climbing bears
and the older scars made by dlimb-
ing porcupines. (VT)
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Bobcat. Note the teardrop-shaped digital pads.
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A black bear trail frozen into a beaver
pond's surface. After nearly falling,
this sow slowly moved off the slip-
pery ice in an understep walk. (NH)





