
  About tracking


  Tracking is for everyone—beginner and expert, young and old. The fun of nature’s challenge is solving the mystery written in the trail. Prepare yourself by learning the background and basics of tracking before exercising your skills in the field.


  Field notes and preserving tracks


  To the natural history detective, the track and trail are things of great beauty and significance. They tell part of the story of an animal’s life. Tracks and trails deserve to be preserved, both to increase your knowledge and as a record you can share with others. Preservation is commonly made in the form of written notes, casts, or photographs.


  Perhaps the most important item in the naturalist’s tool kit is the field notebook. Field notes can jog the memory and facilitate better retention of knowledge. The notes can be analyzed later and can be preserved as records of chance encounters. Writing good field notes is an art and a science in itself. Field notes are a source of pride when shown to others and may gain recognition for recording rare and unusual events. And need I mention how quickly memories, especially for details, fade when not preserved?


  While great and complex systems have been designed for complete and accurate records, there are really but three requirements for the tracker: ruler, paper, and pen. With these, every trail becomes a record for later analysis and sharing. I cannot emphasize enough the importance of enhancing your tracking experience by keeping notes to which you can later refer!


  A simple 3-by-5-inch notebook and a 6-inch ruler are adequate to get started. Use a pencil or a pen with ink that won’t run if your notes get wet. To facilitate taking notes, A Naturalist’s World produces a waterproof notebook that contains information about footprint groups, gaits, and how to track; data sheets for recording information; and English and metric rulers imprinted on the back cover. See the Introduction for contact information for A Naturalist’s World.


  Tracks may also be preserved by photographing and making casts. Good photographs can be made by any modern camera that can take a good close-up. When taking pictures, try to fill the viewfinder with the footprint. Get as close as possible. Always include a ruler or some other object in the photo to provide a sense of scale. Avoid using hats, gloves, hands, or objects without a straight edge; round edges do not lend themselves to making accurate measurements from a photo. To avoid distortion, take the photograph from directly above the track, shooting straight down. Also, step back and take photographs of the trail to show the footprints that were photographed close-up. Fast films (ASA of 200 or higher) are generally best because tracks are often found in dark places, especially ground surfaces. Modern digital cameras take excellent photographs that can easily be e-mailed to others.


  Plaster casts are the old standby for preserving tracks. I suggest a casting kit that includes a 1-gallon (4-liter), wide-mouthed plastic jar with a screw lid for carrying dry plaster, a narrow spatula, a plastic mixing cup such as those sold in gas station convenience stores for medium-size drinks, paper for wrapping and transporting the finished cast, and a plastic sack for cleanup. A bottle of water may be needed if water is not available on-site. Two pounds of plaster will make at least four coyote-size track casts.


  Purchase plaster from a lumberyard or hardware store, as prices will be more reasonable than at a drugstore or hobby shop. Almost any plaster will work, including plaster of paris, hydrocal, ultracal, or hydrostone. Avoid getting plaster for wallboard or patching compound. These plasters are formulated to be slightly flexible on walls and do not get hard enough for casts. Also avoid PolyPlasters, as they do not set well when the temperature is cooler than 50 degrees Fahrenheit.


  Two factors are critical to preventing casts from breaking: thickness and density. In the field, thickness is assured by building a wall around the track to contain the plaster. Natural objects such as twigs, stones, and dirt may be used to make a retaining wall 0.25 to 0.5 inch (0.6 to 1.3 cm) above the track. Alternatively, walls in the form of plastic strips cut from milk cartons or other plastic containers may be taken to the field. Proper density is assured by mixing two parts of plaster to one part of water by volume (read instructions on plaster container) to create a mixture similar in consistency to thick pancake batter or a thin milk shake.


  Place your spatula close to the track, and pour onto the spatula to break the fall of the plaster into the footprint. Working quickly, so the plaster does not set and become too thick, gently pour the plaster first into the fine detailed areas of the footprint and then the rest of the print. Finally, pour the plaster to an appropriate depth (inside the retaining wall) to keep the cast from breaking. Vibrating the spatula up and down across the top of the plaster will cause it to settle evenly and create a smooth back for the cast.


  Allow the plaster to dry for 30 minutes, or as long as is recommended on the plaster package. Gently pick the plaster up by digging your fingers under opposite sides of the cast, and turn the cast over onto one hand. Now wash off the dirt by rubbing the cast with your fingertips under the flowing water of a stream or hose. Do not wash the cast in a sink, as plaster may clog the drain. Let the cast continue to cure for several days in a warm, dry environment. If you need to transport it, wrap the cast in paper. Never wrap the cast in plastic, as trapped moisture may cause it to crumble.


  While special techniques are needed for dust and snow, this procedure will allow casting in many situations. Remember, carry a plastic garbage bag, and always clean up your mess. No sign of your plaster should remain to reduce the experience of others who happen by later.


  Make Your Own Track Plates


  Another method to preserve tracks is to use track plates. A track plate is a surface coated with a material that clings to the animal’s feet and leaves a minimum outline print on a collection board. Soot and chalk make good recording materials. (My book, Track Plates for Mammals: A How-to Manual and Aid to Footprint Identification, explains the many types and methods of making track plates.)


  Make a low-cost, simple track plate box by cutting one end out of a small cardboard box. Fix a piece of clear contact paper sticky side down to the bottom of the box near the opening. Fix a second piece, sticky side up, to the back half using rings of tape. Place bait at the closed end of the box (peanut butter is good bait for many animals).


  To record the tracks make a thin paste of carpenter's chalk (purchase at hardware store) mixed with rubbing alcohol and spread it onto the contact paper at the open end. As the alcohol evaporates, the chalk sticks to the paper and the powder will not blow away. The box is now ready.


  When the animal walks across the chalk, the powder sticks to its feet. Then when the animal steps on the sticky paper, great prints are recorded. Place a piece of blank paper onto the sticky paper and then remove the two pieces of paper. The clear contact paper will show the footprints and can be placed on a copier to make copies.


  Scats and bird pellets


  Scats and bird pellets (also called cough pellets or castings) are often helpful for identifying an animal or completing the story written in the trail. Scats and pellets help identify not only what the animal was eating but also who the animal was. However, it should be noted that scats and pellets won’t help you identify an animal with as much certainty as tracks will. Many animals make similar scats and pellets that are difficult to tell apart.


  The scats of many carnivores are very similar, especially when the diet is mostly meat. Size alone does not provide a definitive answer because of the wide range of diameters produced within a species and even by a single member of a species. For example, foxes produce scats ranging in size from 0.3 to 0.8 inch (0.8 to 2.0 cm), coyotes produce scats from 0.5 to 1.3 inches (1.3 to 3.3 cm), and wolves produce scats from 0.5 to 1.5 inches (1.3 to 3.8 cm), and we all know how our own scat varies in size and shape. When judging size, consider both the total quantity of scat and the size of individual pieces. Moist food produces slimmer scats, while fibrous diets produce wider scats.


  Given these cautions, scat shapes can be used to identify general groups of animals (see page 9). Spherical shapes flattened top to bottom are deposited by members of the rabbit order. Elongate spheres are deposited by rodents and shrews and, at larger sizes, by deer and their relatives. Long, thick cords are deposited by dogs, bears, and raccoons. Dog scats typically have tapered ends, while those from bears and raccoons are blunt. Cats also produce thick cords with blunt ends, but they tend to be constricted or even broken into short segments. Cords that loop back on themselves are produced by members of the weasel family.


  Birds, in general, produce long, thin cords or shapeless, semiliquid excretions. Reptiles and amphibians may produce small elongate spheres or long, thin cords. White, nitrogenous urine deposits—found only on the scats of birds, reptiles, and amphibians—separate them from mammal scats. Scats may be confused with cough pellets. Many bird groups, including owls, raptors, crows, ravens, jays, magpies, gulls, herons, storks, flycatchers, and kingfishers, produce cough pellets in addition to scats. Birds pass digestive juices through what they have eaten to remove the nutrients. Hair, bones, beaks, claws, and other nondigestible parts accumulate in the gizzard (anterior portion of stomach), are compressed, and are coughed up as pellets. Bone and hair remnants in the pellet are easy to identify and tell much about the bird’s feeding habits and even the habitats it frequents.


  Pellets are grayish in color and are spherical or long and tapered at both ends. When fresh, they are covered by mucus and appear dark black. Pellets are found mainly at roosting sites and nests, and occasionally at feeding areas. They are deposited singly, but many may accumulate beneath a tree where a bird is roosting, nesting, or perching. Nitrogenous scat deposits on the ground or twigs may help verify an object as a pellet. The diameter of the throat determines the maximum diameter of the pellet. In general, large birds produce larger pellets. Shape and diameter allow one to distinguish to some degree among species. Birds generally produce two pellets per day and regurgitate just before taking flight. The time of day when feeding occurred may affect the sample of food items. For example, owls tend to feed on mammals that come out only at night, while hawks feed on animals that are out during daylight hours.
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  Shapes of scats


  [image: Shapes of scats Spheres Rabbits and their relatives Spheres, elongate Rodents, shrews, deer, and their relatives Cords, long and thick Wolves, bears, raccoons, and their relatives Cords, thick and often constricted Mountain lions and their relatives Cords, often folded Weasels and their relatives Cords, long and thin, often with nitrogenous deposits Birds, reptiles, and amphibians rabbit woodrat shrew elk coyote raccoon bear mountain lion mink Canada goose lizard]


  Anatomy and footprint nomenclature


  The feet of mammals, birds, reptiles, and amphibians are anatomically complex, and that complexity shows in their footprints. Knowing something of the anatomy of their feet will aid in footprint identification and interpreting trails.


  The toes of all animals are numbered from the inside of the foot out (the inside of the foot being the side closest to the animal). Therefore, in humans and other mammals, the thumb or big toe (if present) is number 1 and the little finger or little toe is number 5. In birds, toe 1 (if present) points backward.


  Over evolutionary time, toes of animals have become reduced in size or have disappeared altogether. In cats and dogs, toe 1 is absent or reduced to a small toe called a dewclaw.


  In deer, elk, sheep, and similar mammals, toe 1 is absent and toes 2 and 5 are reduced and form dewclaws. Toes 3 and 4, the clouts, form the cloven hoof. In pronghorn antelope, toes 1, 2, and 5 are absent. In birds, toe 5 is absent and toe 1 is often reduced and occasionally is absent. In the amphibians covered here, toe 1 has been lost from the front foot.


  Track measurements


  To more accurately determine the animal’s foot size from its tracks, mountain lion researchers Fjelline and Mansfield (1989) developed what is now called the minimum outline method of measuring tracks.


  Place your hand on a hard surface, a table for instance. Note the contact area of your hand with that surface. If your hand went no deeper into that surface, your handprint would have only one size: the minimum outline. If your hand were to sink deeper into the surface—as it would if the surface were, say, mud—it would create a series of variable outlines, each larger than the one before, as the mud flowed around the curved surface of your hand. All footprints have a minimum outline, but only prints that sink into a surface have variable outlines.


  Note that while the variable outline of a footprint may only be several millimeters wider than the minimum outline, those few millimeters have a large visual effect. The human eye sees area, and area increases with the square of a linear measurement. In short, a few millimeters of width add a lot of area to a footprint.


  The minimum outline size does not change for different surfaces and therefore provides a standard for comparison among surfaces. And though one animal may leave many sizes of footprints depending on surface, slope, and speed, there is only one minimum outline for every footprint that animal might leave. The minimum outline measurement is the only constant and consistent size in tracking.


  To measure the minimum outline, study the bottom of a print. The break point where the rounded pad turns upward is the edge of the minimum outline. Use this edge to measure tracks.


  Assigning the break point is a subjective judgment, and no two people will always mark it at exactly the same point. However, testing has shown that an individual tracker using the minimum outline method can reduce personal variation in measurement and that groups of trackers using this method will also become more consistent in their measurement of tracks. Remember the computer rule GIGO: garbage in, garbage out. You cannot get quality measurements from a bad track. Quality measurements are the tracker’s goal, and using minimum outline methods greatly reduces exaggeration and variance in measurement.


  [image: cross section of footprint in ground]


  All measurements in this guide are minimum outline measurements.


  The measurements in Scats and Tracks of North America are mostly averages gathered from years of tracking. The measurements may not represent your area well, as they are influenced by age, gender, and geographic region. Averages include only animals judged to be adult. Length is measured parallel and width is measured perpendicular to the foot axis. However, it is important to remember the great size variation among animals. Every animal was small once in its life, and some never get big. Males are often substantially larger than females. Regional variations in mammal sizes also occur. For example, coyotes are smaller in the southwestern United States and larger in the northeastern part of the country. Their tracks vary accordingly. Therefore, a track in the field may be considerably larger or smaller than the measurements provided. Use track measurements only as a rough guideline, not as an absolute rule. Collect your own database of track measurements for your area.


  Gaits and trails


  Coordinated muscle movements result in the various gaits used by animals. In the simplest form, when moving on two legs (bipedal movement), an organism can walk, run, and hop. When moving on four legs (quadrupedal movement), an organism can walk, trot, lope, gallop, bound, and pronk (also called stot). Though other gaits exist, I will confine our discussion to these basic gaits. Each gait leaves a characteristic pattern that may be modified by changes in speed and body angle. The combination of footprints is called the trail. The bipedal walk and run and the quadrupedal walk and trot result in gaits that are symmetrical. The right side of the trail is a mirror image of the left side. The trail patterns for these gaits are the same, alternating right-left pattern, and they differ only by the stride being longer in the run and trot than it is in the walk. In the run and trot, the straddle, the distance from the right edge of the rightmost pad (see page 17) to the left edge of the leftmost pad, also tends to be narrower than it is in the walk.
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  Quadrupedal movement also results in gaits that are asymmetrical (the right half of the trail is not always a mirror image of the left), including lope, gallop, bound, hop, and pronk. These gaits produce patterns that include all four footprints (two fronts, two hinds, two rights, and two lefts) in a group separated from the next group by a space where no footprints appear.


  In gallops, the feet, front and rear, that move first (or lead) will determine whether the gallop will form a Z-shaped or C-shaped pattern. When the front and hind feet on the same side lead, the pattern takes on a Z shape, called a transverse gallop. A right-front lead with a lefthind lead, or vice versa, results in a C-shaped pattern, called a rotatory gallop. Thus, there are four possible gallop patterns.
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  Bounds (also known as hops and jumps) are characterized by the synchronization of the hind feet; both strike the ground at the same time, side by side. The front feet strike the ground at a different time than the hind feet. In a full bound, the front feet are synchronized and strike the ground side by side at the same time. In a half bound, only the hind feet are synchronized and the front feet hit the ground staggered. Animals that mostly use full bounds, also called hops, live in trees (tree squirrels and songbirds), whereas those that mostly use half
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  Trail measurements
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