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  Introduction




  Tracking skills are not magic; they are learned through patience and practice. Yet watching a master tracker work a trail can be magical, since we may not understand what they are doing, nor did we witness the years they invested in learning and acquiring their tracking skills. No one is born a tracker, and each of us has the potential to follow and find wildlife. This is a liberating revelation—anyone, regardless of background or race, can learn tracking skills.




  Before we talk about the basics of tracking, we need to understand what tracking is. A common analogy is that the tracks of animals are like letters and words; tracking is like reading that text. When a child learns to read, the learning process starts with the identification of characters; in the western world, these are mainly the vowels and consonants of the alphabet. Characters are grouped together to form words, words are grouped together to form sentences, sentences to paragraphs, and so on. Eventually, it is the reader’s ability to identify characters at speed, group them together, and interpret the context in which they appear that determines whether they learn to read or not. Reading is thus about identifying, following, and interpreting characters. To complete this analogy, tracking is identifying, following, and interpreting wildlife tracks and sign.




  There are countless anecdotes about historic trackers who could follow their quarry across any terrain, or in total darkness, and who were able to reconstruct and age spoor with incomprehensible accuracy. But there are few truly accurate records of historic trackers or historic tracking skills. So we have turned to modern-day trackers in an attempt to better comprehend what was and what is possible in the field. We have been fortunate enough to meet amazing people and witness incredible tracking, and we are happy to report that everything we’ve seen in the field seems achievable given enough focus and practice.




  Tracking was fundamental to hunting in early humans (Liebenberg 2006) and is still practiced today by hunter-gatherers, hunting guides, biologists, search-and-rescue teams, soldiers in war, and forensics investigators. Increasingly, people are also practicing wildlife tracking as a form of environmental education (Elbroch 2003) and to learn more about themselves (Young and Morgan 2006). This book is not about the why but rather about the how. Here we attempt to compile an inspirational and practical guide to learning to interpret tracks and sign, follow trails, and find wildlife.




  What is shared in this book is the accumulated knowledge of the authors as well as all those they have been fortunate to meet through the growing community that participates in CyberTracker Conservation’s Tracker Evaluations. The CyberTracker evaluation process is divided into two parts: track and sign interpretation (identification and interpretation) and trailing (advanced interpretation, finding the animal). Track and sign interpretation is fundamental to competent tracking, but it is just the “letters” and “words” necessary to allow us to read. It is based upon the second component of CyberTracker tracker evaluations that this book is being developed: Here we will attempt to describe all the necessary components of competent tracking, and successfully finding quarry.




  [image: Animal tracks cover Newspaper Rock in southern Utah, a collection of petroglyphs estimated to be three thousand years old. ME]




  MODERN-DAY TRACKERS




  Louis tells a wonderful story about his first trip to LoneTree, a remote community in the Central Kalahari. Louis had been practicing tracking on his own in the hopes of developing the skills needed to pursue studies of tracking as used by Bushman communities. He was fortunate enough to meet a missionary who worked at LoneTree who assured him that he knew the top hunters there and that he could introduce them to Louis. One man, he told Louis, each week after Sunday mass, would recount all the animals he had successfully hunted during the previous week. And the preacher assured Louis they were always an impressive list.




  So Louis successfully navigated the sandy roads deep into the bush to arrive at LoneTree. As promised, the preacher introduced Louis to an old Bushman hunter, who immediately began to assure Louis that he was among the very best. He proceeded to list all the animals that he had successfully killed in the recent past. Louis subsequently asked if the hunter would be willing to guide him on a hunt in the bush—to share what he knew with Louis. The hunter agreed, and then said that his great friend was also among the very best hunters, and he wanted to come along as well. Louis agreed, thrilled to have two potential master hunters instead of just one.




  Overhearing the conversation, a young hunter named !Nate approached Louis and asked to join the expedition. He said that if the elders were going to teach him about tracking, he too would like to learn. Louis agreed, but only just in time for !Nate’s friend to invite himself along on the trip as well. Feeling slightly overwhelmed, another old Bushman came over and announced that he too would need to join the group. His name was !Nam!kabe, and he said that if the youngsters were to go along, he would need to join the group to make sure they didn’t cause any trouble for Louis. And that was that; the group was assembled and with the addition of an interpreter they all set off the next morning into the wild bush east of the village.




  Louis said that it was evident within the first day that the self-proclaimed top hunters were useless in the field but that !Nam!kabe was an indescribably gifted tracker and hunter. !Nate, !Nam!kabe’s son, was also phenomenal. Louis said the same pattern repeated itself in every Bush-man village in which he worked. He would ask who were the top hunters among them and then would approach those who did not speak out, who did not recount their prowess and success, and request that they guide him in the field.




  —M. E.




  GETTING STARTED




  Each chapter in this book contributes a piece of the puzzle that is competent tracking. We start with a discussion of tracks and trails, then move on to other elements, including stealth and alertness. Then we attempt to put it all together and describe how these concepts are practiced in the field. Concepts and instruction are interlaced with stories that provide insight into tracking.




  The authors are from both South Africa and North America. They have each tracked animals on both continents, and several others as well. Throughout the book, there are specific examples of diverse animals used to illustrate concepts relevant to developing tracking skills. Remember—tracking transcends location, and if you do not recognize the name of some animal, do not be distracted from the overall discussion. It doesn’t matter what sort of animal you track, the concepts are all the same. Consider using Google images or other online or printed resources to look up animals unfamiliar to you. Visualizing each animal mentioned will be helpful, but do not allow unfamiliarity to become a distraction or hindrance in understanding what we are attempting to convey.




  Enjoy!




  1 Feet and Footprints





  It started out like so many days, except perhaps that the tracking conditions were better than most. An inch of moist snow had fallen during the night, and the crisp tracks of numerous animals interacted with the roads. I had been charged by New Hampshire Audubon and the state department of transportation with recording any animal tracks that approached, entered, exited, or crossed two highways in northern New Hampshire, just north of the Presidential Range. Our goal was to model wildlife corridors and mitigate wildlife-automobile collisions by identifying locations for the construction of underpasses.




  I drove slowly along the road edge, searching for tracks, and my assistant, Rose Graves, held the Garmin unit and recorded what we found. Sunlight glittered like diamonds on the white snow, and, as the morning waned, the day warmed enough so that the snow melted and receded from the asphalt. We pulled into the Water Wheel Restaurant for a rest, then to search the back of the parking lot for any animals that had escaped our notice. Nothing. So we moved on. I stretched my neck backwards to look for traffic and began to pull out of the lot.




  “Wait!” Rose exclaimed. “There’s something there.” She paused. “Oh, it’s just a dog.”




  I stopped anyway, just to be sure. I hopped out of the truck and circled to the passenger side. The tracks were swollen and melting. They were big, the nails were evident, and the tracks were splayed and skewed as the animal raced up the shallow embankment to the cover of forest. But something wasn’t right for a dog. The toes and metacarpal pads were strangely shaped. The behavior—crossing the road in such a rush—was also off. And why were they there, where the forest edge snuck in close to the road, as if embracing it?




  “What is it?” Rose asked from the passenger seat.




  “Just a moment,” I said. I was reluctant to say, because recognition was just dawning, and I couldn’t believe it. I crossed the road and dropped off the embankment into a thicket of young fir trees to view the tracks in snow that hadn’t yet begun to melt. The animal had twisted through the tight understory, forcing me to my knees to follow. Several yards into the thicket, the animal sat, as if assessing the road before crossing it. The behavior was unmistakable and the last confirmation I needed.




  “Well?” Rose asked. She stood atop the crest of the road, peering down at me.




  “Holy shit,” I said, “this is a freakin’ lynx!” I couldn’t contain my excitement, but the tracks did not lie. Large footprints, muffled rather than distinct due to the copious fur on the underside of their feet. The animal walked rather than trotted and chose to move through the densest thicket it could find to approach the road, so typical of bobcats and lynx. I kept trying to talk myself out of it, but I couldn’t. The evidence was plain. Rose was clearly skeptical.




  “We need a camera,” I said, mounting the road surface, electrified by our discovery. We raced back to town, retrieved my camera, and rushed back to the spot. The snow had now completely melted along the road edges—if we’d been an hour later, we’d have easily overlooked the tracks. I gave Rose another Garmin unit and sent her south to follow and record the trail. I went north, and we agreed to meet back at the vehicle in several hours.




  It was a joy to follow the trail, picturing the lynx skirting the edges of fields and lingering where hare sign was plentiful. The cat moved steadily north, tightrope-walking fallen logs, trotting when exposed, and slowing when under the cover of forests. At regular intervals, I photographed the trail, including a ruler for scale. By mid-afternoon, Rose and I had each recorded several miles of trail, and, when we were finished, we immediately reported our discovery to our project coordinator.




  Our report created an explosion of media attention and controversy. It was the second lynx to have been recorded in New Hampshire in sixty years. The first was an animal killed on a highway to the south of our research site. In general, people were thrilled with the news, and newspapers and radio recounted our tale throughout New England.




  [image: Tracks of a rare Canada lynx in northern New Hampshire tightrope-walking along a fallen tree. ME]




  The United States Forest Service was not so easily convinced, however, and announced that they would not acknowledge the find without a DNA sample to confirm the identification. Sadly, footprints alone are often not considered scientific evidence for the record of a rare species, or they are the sort of evidence easily contended and ignored. Every other agency had accepted my photographs with rulers as sufficient documentation, and it frustrated me that the U.S.F.S. would be so stubborn.




  When I met Rose two days later to return to our routine and begin running our transect, I updated her on the chaos. “If we’d only found a scat,” I said, “we’d have our DNA sample.”




  “I saw a scat,” Rose said. What?! After quizzing her to see if she could remember the spot, we raced to the large field on a small dirt road that she had crossed when back-tracking the lynx. Both the cat’s and Rose’s footprints were still preserved in the snow layer. We nearly ran up the hill and into the clear-cut above, zigzagging as we followed the lynx (and Rose) and negotiated brush and debris. And then I came to the spot Rose had described—the lynx had squatted atop a low stump, and defecated. I snatched it up, and, with the help of Jennifer Vashon at Maine Fish and Game, we sent it to a genetics lab in Montana. They confirmed it: The scat was from a purebred adult female Canada lynx, Lynx canadensis.




  —M. E.




  SPOOR IDENTIFICATION




  While species may be identified by some general characteristics, each individual animal’s spoor (a footprint or track) differs in subtle ways; it is, in principle, possible to identify an individual animal from its spoor. Apart from the functional and environmental adaptations of the species, an individual animal’s spoor may vary according to its age, mass, sex, condition, and the terrain, as well as random variations. The animal might also have a unique way of walking or a particular habit that distinguishes it from others. Kalahari Santrackers, for example, can distinguish the antelope they have shot from the rest of the herd and track down that individual.




  While the spoor of most larger mammals and birds can be identified as belonging to a particular species, the spoor of smaller animals might be identified only as belonging to a genus, family, or order. The smaller the animal, the more difficult it becomes to distinguish its spoor from that of similar species, and while some mammal families consist of only a few species, insect families may contain many. Some antelope may have spoor typical of their species but variations may also occur that are similar to those of other species.




  Steenbok spoor, for example, are usually sharply pointed with straight sides, while duiker spoor are normally more rounded. However, some steenbok may have spoor similar to typical duiker spoor, and vice versa. A small antelope spoor that has a typical steenbok shape could therefore only be identified as probably steenbok, but possibly also duiker, unless other evidence rules out either possibility. Even in soft sand, where the shape of the hoof is not clear, the species can be distinguished by the way they tread. Steenbok tread with their hoofs pointing down into the ground while duiker treads in a more flat-footed way. Furthermore, the presence of droppings may indicate the species, since steenbok normally bury their droppings while duikers do not.




  The best footprints are usually found in damp, slightly muddy earth, wet sand, a thin layer of loose dust on firm substrate, or a thin layer of fresh snow. Ideal wet conditions are found along streams, rivers, waterholes, dams, wetlands, beaches, after rain, or in the morning when the sand is still damp from dew. Puddles that have just dried out, leaving a thin layer of silt over a firm substrate, are ideal for the tracks of small animals. Dirt roads and paths might have a thin layer of very fine dust on firm ground that can reveal the finest details of the spoor.




  Usually, however, footprints are partially obliterated, and one should walk up and down the trail to find the best imprints. Even if no clear footprints can be found, one can collect bits of information by studying several footprints and then piece them together to compile an image of the complete spoor.




  [image: Front and hind steenbok tracks. ME]




  When you study spoor in loose sand, try to visualize the shape of the footprint before the loose sand grains slid together to obliterate the well-defined features. As much information may be lost in loose sand, it is not always possible to distinguish the spoor of similar species. When loose wind-blown sand has accumulated in a footprint that was made in damp or wet sand, it is sometimes possible to carefully blow away the loose sand to reveal the features of the spoor underneath. Footprints in mud may in fact be preserved for quite a long time underneath a layer of loose sand. When blowing away the sand, however, great care must be taken to not destroy the footprint itself. When leaves are covering the spoor, or even when the animal has stepped on top of leaves, they can be carefully removed to reveal the spoor underneath. This is especially the case in a forest, where the wet or damp earth may be covered by a layer of leaves.




  [image: A perfect fisher track along a silty riverbank. ME]




  Footprints can be distorted owing to slipping and twisting of the feet on the ground. When an animal is walking on a slope or running, its feet might slip, so the spoor may appear elongated or warped. If the fore and hind spoor are superimposed, it may look like an elongated spoor, or the toes of the fore footprint may be confused with those of the hind. When an animal is trotting or running, its mass is supported mainly by the toes, and only part of the metacarpal/metatarsal pads may show. On hard ground, padded toes may not show and only claw marks may be seen.




  If the spoor could be that of several possible species, known distribution, habitat preference, and habits should be considered. Sociability and daily rhythm, as well as feeding signs and feces, should be included in your analysis to narrow down the range of possibilities.




  The best way to learn how to recognize a track is to prepare an accurate sketch showing its exact dimensions. This compels one to note all the details of the footprint and therefore remember them better. Sketching also helps create an image of the tracks in your mind, which helps you recognize them in varied substrates.




  [image: Louis Liebenberg drawing a gray wolf track in central Idaho. ME]




  Spoor identification requires not only a great deal of knowledge but also skill and experience. Although the inexperienced naturalist should, in principle, be able to use a field guide to identify near-perfect spoor in ideal conditions, the accurate identification of imperfect spoor, especially in loose sand or very hard ground, may be possible only after considerable experience.




  ANATOMY OF FEET




  Variations Between Species




  Different species can be identified by variations in their respective morphologies. The most notable characteristics are usually determined by functional and environmental adaptations of the feet. Similar species may also be differentiated by subtle differences in the size and shape of the feet. Understanding characteristic features of spoor enables trackers to analyze fractional or partially obliterated spoor which may otherwise be difficult to identify and interpret.




  Functional adaptations of feet might be for specific types of locomotion or for use as tools or as weapons. Feet adapted for speed will have only a small area in contact with the ground relative to the size of the animal; the exceptions to this general rule are animals adapted to northern climates, which have disproportionately larger feet to aid them in snow. The feet of predators have soft pads for stealth, and some have sharp claws to hold down their prey while others have short blunt claws that aid in traction. Some animals have claws that are well-developed digging tools and others that are adapted for grooming.




  Feet can have specific environmental adaptations for different types of terrestrial, aquatic, or arboreal environments. Feet adapted for soft muddy ground require a large contact area for support. In soft sandy terrain, sharp pointed hooves can dig into the sand to obtain a firm grip, while on firm ground hooves need to be rounder. On hard rocky surfaces, small rounded hooves can find small footholds and indentations for swift agile movement. Some animals, such as otters, are adapted to semiaquatic environments and are able to move on dry ground and swim well. Other animals, such as seals, are mainly adapted to an aquatic environment. Animals adapted to swimming usually have webbed toes to increase the area of the feet and, therefore, the resistance with which to pull themselves through the water. Animals adapted to arboreal environments usually have sharp claws that dig into the bark of trees (such as squirrels) or they have opposable joints or toes that can grasp branches (examples with joints are fishers and martens; examples with toes are monkeys and birds). Some animals, such as cats, are terrestrial but also able to climb trees.




  [image: The delicate pads on the hind foot of a ringtail, an animal very much like the genet in Africa. ME]




  Apart from functional and environmental adaptations, feet might also have redundant features. The first toe of many species, for example, is reduced and has become redundant but may still show in the spoor.




  Heavier animals usually have larger feet to support their mass, but the shape of the feet is also determined by the animal’s body structure. A strongly built animal usually has broader feet and rounder toes while an animal with a slender body build has more narrow feet with slender toes. This can be seen when comparing the broader spoor of the bat-eared fox with the more slender spoor of the Cape fox, or the broader spoor of the caracal with the slender spoor of the serval. It can also be seen in variations in the shape of hooves of ungulates.




  [image: The padded feet of a lioness. AL]




  The exact shape of an animal’s foot need not have any specific function but might be an arbitrary shape determined by random variation. Antelope hooves might have straight, hollow, or rounded sides, with no apparent reason why one variation should be an advantage over another. Yet these features might be characteristic of a species.




  Variations Within a Species




  While species can be identified by characteristic features, there also exist individual variations within a species. These variations make it possible for an expert tracker to determine the sex as well as an approximate estimation of an animal’s age, size, and mass. A tracker might also be able to identify a specific individual by its spoor. Stander (1997) tested these abilities in four Ju/’Hoan San trackers in Namibia, and they answered 557 of 569 questions correctly. The Ju/’Hoan trackers correctly identified the species of the spoor in 100 percent of the tests. They correctly identified the relative age of cheetahs and leopards (juvenile, cub, young adult, or adult) 100 percent of the time in 30 tests but the relative age of African lions only 34 out of 39 times (87 percent)—their mistakes were all in identifying a subadult animal as a full adult. They correctly identified the sex of lions in 100 percent of 39 tests, cheetahs in 12 of 13 tests, and leopards in 16 of 17 tests. They also correctly identified the individual lion, leopard, or cheetah by its tracks in 30 of 32 tests (96.4 percent).




  The sexes are usually distinguished by the fact that the males in mammals are usually larger than the females, or by exceptions such as the spotted hyena and some of the smaller antelopes in which the females are larger than the males. Females of most predatory birds are also larger than males. The more massive body structures of the larger sex are evident in the fact that their forefeet are usually proportionately broader, as are their trails. While the spoor of adult males are usually larger than that of adult females, those of young males may be the same size as those of adult females, but young males’ forefeet may be broader due to their more massive body structure. For example, in cougars, the tracks of young males are typically much larger than their mothers’ by sixteen months of age. But the width of their trails is proportionately larger than their mothers’ at an even younger age, a difference that becomes more pronounced as the males reach their full body mass.




  The sexes can also be distinguished by association. The spoor of an adult in close association with a young is probably that of a female. Nursery herds can be identified by the presence of several young; the absence of young might indicate a bachelor herd. When a species is gregarious, a solitary individual will probably be an adult male. The sex can also be determined by the relative position of the urine to the back feet or feces, or by behaviors such as leg lifting and squatting (see chapter 3).




  The age of an animal can be indicated by the size of the feet. The hooves of young antelope will also have sharper edges, while older individuals may have blunted hooves with chipped edges. In animals with padded feet, younger individuals might have more rounded pads. Some animals have specific breeding periods. If you know at what time of the year an animal is born and the relative growth rates for the species, you can often make an accurate estimate of a young animal’s age.




  The size of an animal is proportional to the size of the spoor while its mass may be indicated by the depth of the imprint. It should be noted that the depth of the imprint also depends on the firmness of the ground. Two animals might be the same size, in which case their spoor will be about the same size, but one might be more massive and therefore make deeper imprints. A small animal might have the same mass as a larger animal but have smaller feet that will consequently leave deeper imprints. A larger animal must be proportionally more massive than a smaller animal to leave the same depth of imprints. The depth of the imprint is determined by the pressure exerted: The pressure is equal to the weight of the animal divided by the area in contact with the ground at any one time. The weight, or gravitational force, is equal to the mass of the animal multiplied by the acceleration due to gravity at the earth’s surface. The depth of the imprint is also determined by the pressure exerted due to the acceleration of the animal. When running or jumping, an animal will leave deeper imprints than when it’s walking slowly.




  [image: Male and female leopard tracks. LL]




  Apart from features characteristic of a species there also exist random variations within a species that can vary from individual to individual. The exact shapes of the feet of every individual are unique; it is therefore in principle possible to identify an individual animal by its tracks. In practice, this requires considerable skill and experience and is usually possible only with large animals. With elephant and rhinoceros, it is easy to identify an individual by the random pattern of cracks underneath the feet.




  The shape of feet can also be altered by environmental factors. In hard rocky terrain, hooves of ungulates might be blunted by excessive wear; in soft sandy terrain, ungulates might develop elongated hooves due to the lack of natural wear. Similarly, animals such as jackals might develop elongated claws in soft terrain, or their claws might be worn down in hard terrain. Accidental alteration can also occur. A claw or even a toe can be broken or lost. Hooves can be chipped or broken. Mammals are injured in contests, survival, or in escaping human traps, and these injuries and peculiarities are particularly useful in identifying individuals in the field.




  [image: Individual elephants can be identified by expert trackers by the distinctive patterns of cracks on their feet. AL]




  Variation of an Individual’s Spoor




  The shape of a footprint can vary considerably depending on the substrate. In very soft ground, an antelope’s toes splay out, and the feet sink and appear larger because the dew claws also show in the spoor. On hard dusty ground, the dew claws may not show and the spoor appears shorter. The toes of padded feet are rounded in soft ground but will spread out on firm ground to appear larger and different in shape. On very hard ground, only the tips or edges of hooves might show, or only the claws of padded feet might show. In soft loose sand a spoor loses definition, and it requires considerable experience to identify and interpret it.




  Movement and activities also change the shape of spoor. The feet might have slipped to create the impression of elongated toes. Twisting and dragging of the feet might partially obliterate some features. The forefeet and hind feet might be superimposed so the toes of one foot might be confused with those of another. When an animal is moving slowly, its toes might be together; they might splay out when the animal is running. Some species have tremendous control over how much they spread their feet. Cats walking in soft mud or wet snow, for instance, splay their feet and leave tracks nearly twice the dimensions as those on firm ground. The spoor also indicates whether the animal was lying, sitting, standing, walking, trotting, running, or jumping. Different activities might be evident, such as digging, scratching, eating, drinking, mating, or fighting. The condition of the animal might also be evident in the spoor. The spoor can also indicate whether the animal is still fresh, tired, or injured.




  STRUCTURE OF FEET




  Primitive mammals had five clawed toes on each foot, and they were plantigrade, that is, they trod on all the bones making up the foot (Hildebrand and Goslow 2001). This primitive type of foot is found today in some insectivorous small mammals and rodents. In animals with five well-developed toes, they are numbered from one to five, beginning with the inner toe, which corresponds to the human thumb. The third toe in most mammals is the longest, followed in order by the fourth, second, fifth, and first. If all five toes show in the footprint, the inner toe is the shortest. In many cases the first toe only makes a weak impression, sometimes none at all, and the footprint will show four toes, with the outer toe the shortest. If all five toes are showing and the shortest toe is on the left side of the footprint, the track was made by the right foot. If only four toes are showing and the shortest toe is on the right side of the footprint, then the track was also made by the right foot (Bang and Dahlstrom 1972).




  The undersides of the feet are protected by pads—thick elastic masses of connective tissue covered by a strong, flexible, horny layer. The secretion of sweat glands in the pads is transferred to the footprint, giving it a scent. The pads themselves are naked, but, in most animals, the skin between them is covered with hair. There is a toe pad beneath the tip of each toe (this is also known as the digital pad). Behind the toe pads is a further row of pads, called the metacarpal pads on the front feet and the metatarsal pads on the hind feet; these correspond to the respective bones they protect (Elbroch 2003). These pads on the forefeet are also known as the “palmar pads”; on the hind feet, they’re known as the “plantar pads.” In many animals, the metacarpal/metatarsal pads are fused to form a single large pad. As well, some animals have one or two additional pads to the posterior. The larger is the carpal pad, which covers the carpal bone. When there is a second, it is another meta carpal pad linked with a reduced and sometimes redundant inner digit. Carpal pads are found only on the forefeet of mammals.




  The skeletal structure of the forefoot comprises the carpal bones, metacarpal bones, and phalanges while that of the hind foot comprises the tarsal bones, metatarsal bones, and phalanges. While the first toe consists of two phalanges, the other toes each consist of three. Each toe of the forefoot articulates (forms a joint) with a metacarpal bone, which in turn articulates with a distal carpal bone. The toes of the hind foot articulate with the metatarsal bones, which in turn articulate with the distal tarsal bones.




  [image: Opossum]




  [image: Opossum]




  Primates, including humans, support their weight on the whole foot. Most mammals support their weight on the distal ends, or heads, of the metacarpal bones and the phalanges of the forefeet and the distal ends of the metatarsal and phalanges of the hind feet. Most ungulates support their weight only on the tips of the distal phalanges of the third and fourth toes.




  Plantigrade animals have relatively short limbs and normally move at a steady pace because the construction of their feet is not well adapted for jumping or running any distance. An animal that runs fast over long distances must have long limbs, and the area of foot in contact with the ground must be as small as possible (except in snowy climates, where they are disproportionately larger). In order to obtain a firm grip, the foot must exert the greatest possible pressure to dig into the ground. Pressure is equal to force per area: For any given force, which depends on the mass of the animal and its acceleration, the contact area must be as small as possible to ensure the greatest possible pressure. Animals whose survival depends on their ability to run very fast do so on their toes or the tips of their toes. By elongation of the limb bones, they have developed long slender legs, and at the same time there has been a reduction in the number of toes. The toes on which they support their weight also have become very powerfully developed. The most common reduction involves the first toe, which might disappear completely so that the animal becomes four-toed. The second and fifth toe may be reduced, as in antelope, to form dew claws, while the weight is supported on the third and fourth toes. In the equids, the third toe is fully developed and ends in a hoof, and only the vestiges of the second and fourth, the splint bones, are present (Hildebrand and Goslow 2001).




  In most mammals, the prints of the forefeet are larger and broader than those of the hind feet. The toes of the forefeet are usually also more splayed than those of the hind feet. This is because the forefeet need to cover a larger area to support the head, chest cavity, and forequarters of the body, which are usually heavier than the hindquarters. Some mammals, such as rodents and otters, have larger hind feet because the hindquarters are more massive than the head and forequarters. The forefeet are rounder in shape than the narrower hind feet because the forelegs are almost perpendicular to the ground while the hind legs are at an angle to the ground. A cylinder that is perpendicular to a plane has a circular cross-section; a cylinder that meets a plane at an angle has a larger elliptical cross-section.




  [image: Female kudu exemplify the cervid and antelope form—long legs and small feet. NIKE ALBERTS/ISTOCKPHOTO.COM]




  TYPES OF FEET




  The feet of most insectivorous small mammals and rodents are protected by small round pads, and the thin sharp claws are an adaptation for climbing and digging. Squirrels, for example, are able to climb up a vertical tree trunk by digging their sharp claws into the bark of the tree. Hedgehogs and porcupines have larger pads to support their more massive bodies. While the claws of the forefeet of the African porcupine, skunks, badgers, canerats, and spring hares are well adapted for digging, the broad pointed claws of the hind feet of the spring-hare are adapted for throwing the loosened soil clear of excavations.




  All predators have well-developed pads adapted for stealth. They also have well-developed carpal pads to give them support on soft muddy ground, or when they are running or gripping prey. This can be seen in some of the mongooses, such as the large gray mongoose and the water mongoose. Mongooses adapted to drier or more arid conditions, such as the yellow mongoose, show only four toes and metacarpal/metatarsal pads, like canid or felid tracks in miniature. Otters have not only well-developed carpal pads to give them support on soft muddy ground but also webs between the toes for swimming.




  While some mongooses, such as the slender mongoose, and American martens and fishers have thin sharp claws for climbing trees, many mongooses, as well as the suricate, striped polecat, striped skunks, badgers, and bat-eared fox, have long strong claws on the forefeet adapted for digging. Some predators, such as wolves, wild dogs, and cheetahs, which hunt in open terrain and rely on speed to capture their prey, have short blunt claws that act like spikes to prevent slipping. Some, such as the cheetah and caracal, have ridges under the metacarpal/metatarsal pads to give them additional traction. Most of the cats rely on stealth to stalk their prey in terrain that provides adequate cover. Even though the claws might be protracted to prevent slipping while charging, they cannot maintain high speeds, so they embrace their prey and hold it with their sharp claws to stop it from getting away while they deliver a killing bite. When not in use, their claws are retracted into sheaths to protect them from wearing down. The claws therefore do not show in the spoor, except when the animal is charging or slipping. The claws are protractile rather than retractable since their normal position, with the muscles at rest, is retracted within the sheaths; they are extended by the ligaments when required.




  [image: An eastern fox squirrel clings to a tree. Note the hind feet, which can point straight backwards to allow head-first descents, and the nimble toes tipped in sharp claws. ME]




  [image: Perfect small gray mongoose tracks, front below, hind above, in beach dunes near Cape Town, South Africa. ME]




  The padded feet of the rock dassie allow it to negotiate steep and often smooth rocky surfaces. The soles of the feet are naked, the skin thick and padded with glandular tissue that keeps the surface permanently moist. The toes are short, ending in hooflike nails. The inner toe of the hind foot has a curved grooming claw (Smithers 1983).




  [image: Perfect rock dassie tracks can be sometimes difficult to find, given their preferences for rock jumbles and cliff sides. Note the grooming claws on the inside of each hind foot (at the top of the photo). ME]




  Rabbits and hares lack pads. Instead, they have a tight springy layer of strong stiff hairs (Bang and Dahlstrom 1972). While the claws prevent slipping, the hairs muffle the sound of the feet as the animals run. The dense growth of the hair in the sole of the foot tends to obliterate the characteristics of the footprint.




  The hands and feet of primates are adapted to grasping branches and ideally suited for an arboreal way of life. Bushbabies have grooming claws on the second toes of their hind feet (Smithers 1983). Antbears and pangolins have well-developed strong claws for breaking open and digging into termite nests, and North American porcupines have similar claws for climbing trees and digging up truffles.




  The feet of elephants, rhinoceroses, and hippopotamuses are adapted mainly to support their massive bodies. Rhinoceroses and hippopotamuses have large broad toes to increase the area in contact with the ground. Elephants have springy feet that consist of a mass of soft muscles and ligaments, which enable them to move very silently (Lyell 1929).




  Equids have only one toe, the third, on each leg and only tread on the outermost toe joint, which has a well-developed hoof. A hoof is a modified claw, and the wall of the hoof usually extends a short distance beyond the sole. In soft sand, the toe pad, or “frog,” shows clearly in the spoor. In tracks on very hard substrates, only the edge of the hoof might appear in the footprint, as is also the case with animals with cloven hooves. Hooves are an adaptation for speed, which is essential for the survival of an ungulate.




  Ungulates with cloven hooves have four toes, the first toe being absent, but they only tread on the tips of the third and fourth, which are well developed. The second and fifth toes, the dew claws, are much smaller and are at the rear of the foot. They are usually positioned so high up on the leg that they do not touch the ground, except when the animal treads in soft mud or is running at full speed. The hoof consists of the wall, which encloses the sole, and the toe pad behind the sole. In very distinct tracks, the toe pad can appear as a round depression. In some cases, it extends to the tip of the hoof. The impressions of the two halves of the hoof are usually almost mirror images of each other. The track made by the forefoot is larger and more splayed than that of the hind foot. When the animal is moving fast, the front hooves splay even more.




  [image: Tracks of a white-tailed deer illustrate a versatile heart-shaped morphology. ME]




  Apart from random variations, the shapes of hooves are adapted for different conditions. The more massive ungulates, such as American bison, Cape buffalo, and eland, have broad round hooves, while lighter antelope and deer have slender narrow hooves. Very sharp pointed hooves are an adaptation for speed, especially in soft sandy substrate, and act like spikes to prevent slipping. Pronghorn, steenbok, oribi, and springbok, which prefer open terrain, have to rely on speed to escape capture and have sharp pointed hooves. Larger antelope, such as gemsbok, which prefer open country, have hooves that are broad to support their massive bodies and pointed for speed, especially in soft sand. On the other extreme, the klipspringer has small rounded hooves that are adapted for agility on rocky terrain. The small rounded hooves ensure not only a firm foothold on rocky surfaces but also enable the klipspringer to change direction abruptly as it leaps from rock to rock.




  Hooves can vary widely, from sharply pointed to rounded. While specialization, such as adaptation for speed in open terrain or agility in rocky terrain, has advantages, it also has disadvantages, for as more efficient performance is gained for a given function, efficiency in performance of alternative or complementary functions is lost. In contrast, a generalized form preserves a more-or-less versatile balance in performing various functions, although less efficiently in each case. For example, the heart-shaped hoof, such as that of North American deer, duiker, bushbuck, and kudu, is not as specialized but more versatile. These animals rely more on cover to escape detection, and, when detected, rely on a combination of speed and agility to swiftly find their way among bushes and other obstacles. For smaller duikers, sharply pointed hooves might be a disadvantage as they tend to fork up leaves in a forest habitat. In contrast, hooves that are too round might slip on leaves.




  Another specialized adaptation is the long, slender, widely splayed hooves of the sitatunga, which are adapted to soft muddy substrate, papyrus, and other floating vegetation. Because of surface tension, toes that are splayed out distribute weight over a larger area. The toes of the reedbuck may be closer together on firm substrate but splay out in soft mud.




  2 Gaits and Track Patterns





  Ihadn’t been in Africa but a week before I was evaluated for the first time. And if I were not nervous enough about having my tracking skills tested by Louis Liebenberg, I was also being evaluated by a stern-looking man called Vet Piet, who had been introduced as the indisputable top tracker in the entire southern Kalahari region of southern Africa. There had been documentaries made about this man; he was the stuff of legend.




  We drove two Land Rovers over red sand dunes into the heart of the Kgalagadi Transfrontier Park, a joint national park straddling the boundaries of Botswana and South Africa. It was also Vet Piet’s homeland. The vehicles were weighed down with supplies to camp for a week and all the people involved: ten evaluation participants and several cooks from the San community at the park’s southern entrance, two evaluators, and several visitors, including myself. Vet Piet rode in the forward vehicle and I in the second.




  Suddenly, we came to a halt. Vet Piet exited the first vehicle and walked ahead, studying the ground. Louis joined him, and I could see them forming questions. They announced that the evaluation was to begin. Louis called me to the front of the queue, telling me that he wanted me to go first so I could watch the process while the others in turn were asked the same questions.




  There were four questions to start. Vet Piet used the horn of a gemsbok antelope to point to a footprint. He spoke in Afrikaans, and Louis interpreted. “One: What animal made this track? Two: Is it a male or a female? Three: How was the animal moving from here to there?” He pointed with his gemsbok horn to a spot perhaps ten yards away. “Four: Why did the animal change the way it was moving?”




  There was nothing for me to do but dive in. I stared at the first track. I recognized it—it looked like the footprint of a cougar. Leopard, I thought, and the shape made me think it was the track of a female. I followed her trail to see what she was doing. She walked for about five yards and stopped, placing her front feet together, then moved off at a trot in a southwestern direction. I relayed this information to my evaluators. Their faces remained impassive. They waited patiently for my response to the fourth question.




  I cannot describe the speed with which my mind raced through the possibilities of why this animal might have stopped and then sped off in a new direction. I was in the presence of one of the top trackers in the world—what could he see in this trail? What could he interpret about what this leopard was doing that I could not? Round and round my mind went, but in the end I decided to play it safe. I stuck to what I was sure had occurred, stopping short of making up an elaborate tale I could not substantiate.




  “She heard something,” I pointed to where she stopped, “and she’s going to check it out. It’s something she’s interested in.” Louis recorded my answers. Neither Louis nor Vet Piet so much as wrinkled their noses. Both would be excellent at poker. Then, one by one, the other participants went through the same set of questions. Truthfully, I could only learn so much watching them, as no one spoke English. When the last had answered, we gathered around Vet Piet, who told us what he thought about the tracks.




  “It is a leopard. It is a female. She was moving like this.” Vet Piet did not use words to describe her gaits, but instead acted them out. He mimicked her rolling walk and how she stopped and raised her head. He then mimicked her faster trotting gait, pointing with his horn into the distance. Then he paused. I was near bursting with expectation, dying to know how he would interpret the trail. Others appeared just as eager, and the group seemed to hold its breath.




  “She has heard something,” and again he pointed to the spot where she paused. “She has heard either a male leopard calling or something she might like to hunt.” He looked in the direction she had traveled. “There is only one way to be sure. We must follow her.” So off we went, Vet Piet pointing out her trail, and our entire group following behind. The leopard had covered the open terrain quickly, but as she climbed and approached a view of the next valley, she began zigzagging from shrub to shrub. Near one shrub, she sat down, and we could see where she arched her neck and body to look beyond it. Using what available cover she had, the leopard moved on.




  [image: Front and hind tracks of a female leopard—my first evaluation question in the southern Kalahari. ME]




  Vet Piet turned back to the vehicles. “You see, she is hunting.”




  She had clearly heard some potential prey. This leopard behaved like any hunting bobcat or mountain lion I had tracked in North America. The tracks told the story, and Vet Piet and I had found a common language.




  —M. E.




  Competent trackers complete two tasks in interpreting a series of animal tracks. First, they analyze the pattern of tracks on the ground in order to visualize how the animal was moving. Second, they interpret the behavior—the meaning in what they are seeing. The first task is more systematic and scientific; the second more speculative. Let’s take each in turn.




  [image: The trail of a Cape clawless otter along a beach in South Africa. ME]




  WHAT IS A GAIT?




  A gait describes the way in which an animal is moving; it is not a description of a specific track pattern. There will be numerous track patterns for each gait, depending on the speed and behavior of the animal as well as the anatomy and morphology of the species.




  We must also be aware of the complications caused by language. Trackers around the globe use different words to describe the same thing. Some people prefer words that describe track patterns on the ground; others prefer terminology that describes the way an animal was moving (the gait). This book presents the vocabulary most widely accepted by trackers across the globe, and that which was used by Eadweard Muybridge (1957) in his pictorial presentation Animal Locomotion. This vocabulary provides visual information about how an animal is moving—which is crucial to envisioning and becoming that animal in advanced levels of tracking (Liebenberg 1990). But understand: No one terminology is better than another. What‘s important when communicating with others about gaits and trails is that you are envisioning the same motions in your imagination. Consider Vet Piet: He preferred to act out animal movements rather than use words.




  Gaits can be separated into three categories: 1) Walks, trots, and pacing, in which the front feet fall at consistent rhythmic distances from each other (created by keeping the spine straight and allowing the momentum to be driven by motion in the legs); 2) lopes, gallops, hops, and bounds, in which the front feet land in alternating short and long distances from each other (created by stretching and contracting the spine in addition to moving the legs); and 3) bipedal gaits, in which animals move on only their hind legs. (Note: In these descriptions, we focus on the front feet, but the very same is true for the hind feet as well.)




  [image: polar bear understep walk = Front = Hind]




  Walks, Trots, and Pacing




  Walking. Walking is a slow gait in which each foot moves independently, and at no point during a cycle of footfalls does the animal lose contact with the ground. We shall arbitrarily begin with the right hind foot in our example. The right hind leg moves forward, and, just before it touches down, the right front lifts up and moves forward. For a moment, two feet are off the ground, and then the right hind touches down. The right front continues forward and then touches down. The left hind moves forward, and, just before it touches down, the left front picks up and moves forward. For a second time in the cycle of footfalls, there are only two feet in contact with the ground, and then the left hind touches down. The left front continues forward and then touches down. Immediately the cycle begins again, and the right hind picks up and moves forward. Musically, this would sound like 1, 2, 3, 4, 1, 2, 3, 4, 1, 2, 3, 4, where each number is an independent footfall. Note that the rhythm is continuous, without breaks or pauses.




  [image: Walking trail of an American badger.]




  In a walk, the hind foot might land in any relation to the front track. Remember, the right front foot picks up before the right hind touches down. For this reason, the hind foot might land exactly where the front had been placed, called a direct register, or even touch down beyond the front track, called an overstep.




  A good portion of time during each cycle of footfalls only one leg is lifted from the ground, which allows for three feet to support the animal while it’s in motion. These three legs act like the legs of a tripod, a sturdy arrangement that efficiently balances heavy objects, including wide animals with short legs.




  Walking is common among almost all the animals. For many wide-bodied animals, such as beavers, porcupines, and bears, it is the most common method of moving. It is also the common gait for deer, moose, antelope, African civets, and all members of the cat family. Other species walk when exploring or while traveling in deep substrates, like snow, to save energy.




  A variation of the walk is the stalk. In the stalk, only one limb moves at a time, but the order in which the feet move is the same as for the walk. The right hind foot moves forward and touches down. The right front foot moves forward and touches down. Then the left hind foot, followed by the left front foot. The resulting trail is an understep walk—the hind tracks in each pair register behind the front tracks.




  [image: The beautiful tracks of a bobcat in an overstep walk. ME]




  There are numerous variables to consider when interpreting speed from a series of tracks in a trail, but a general rule holds true for walking gaits. As an animal walks faster, its hind track will move over and beyond the front track in each pair. Therefore an understep, where the hind track lies behind the front track, is probably a slower gait than a direct registering walk, where the hind lies on top of the front, and both are likely slower than an overstep walk, where the hind registers beyond the front track. A fast walk is also called an amble. Remember, there are other variables to consider as well, such as the depth of substrate and the anatomy and morphology of the specific animal you are tracking. But as a general rule, the speed can be inferred, up to a point, by considering the placement of the hind track in relation to the front, for an animal can only walk so fast before it must change gaits to increase speed.
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An eastern fox squirrel clings to a tree. Note the hind feet, which can point
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Louis Liebenberg drawing a gray wolf track in central Idaho. Me





OEBPS/Images/chpt_fig_018.png
polar bear
understep walk

. = Front

=Hind






OEBPS/Images/chpt_fig_008.jpg
o 12 zZ

Individual elephants can be identified by expert trackers by the distinctive
patterns of cracks on their feet. AL






OEBPS/Images/chpt_fig_002.jpg
Front and hind steenbok tracks. Me





OEBPS/Images/chpt_fig_015.jpg
Pk PR A

eart-shaped morphology. Me






OEBPS/Images/frn_fig_003.jpg
Animal tracks cover Newspaper Rock in southern Utah, a collection of petro-
glyphs estimated to be three thousand years old. e






OEBPS/Images/chpt_fig_016.jpg





OEBPS/Images/chpt_fig_003.jpg
=
S

;¥
S
s
™
]
2
)
&
&

b
g <
&
TS
&2
L A -4






OEBPS/Images/chpt_fig_011.jpg
Female kudu exemplify the cervid and antelope form—long legs and small
feet. NIKE ALBERTS/ISTOCKPHOTO.COM
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