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            About This Book

         
 
         SHARING OUR BOUNTY
 
         After moving into our present New York farmhouse in 1988, Hannelore and I broke ground for a 20  200-foot garden plot. There we planted vegetables, herbs, and berries that flourished in the rich sandy loam, further enriched by goat manure we bartered for. Plants in the first two years suffered virtually no insect damage and no damage from deer or other mammals, even though the garden had no fence.
 
         In the spring of our third year, Hannelore offered garden samples to the chef at our regionally famous Drovers Inn. The chef liked those samples and brought the inn owner to inspect the garden. Both enthusiastically invited Hannelore to begin weekly deliveries.
 
         However, before departing, the inns owner inquired, Dont you have deer trouble?
 
         Not yet.
 
         You will!
 
         Indeed, we were nave to the potential for damage by deer and other mammals. Luckily for us, the previous owners had planted mainly deer-resistant ornamentals near the house.
         
 
         Actually, our first problems began when raccoons destroyed our corn patch the night before our planned harvest. The following spring, four woodchucks caused havoc before being dealt with. That summer, voles wiped out our potato crop. Even though deer had discovered our daylilies near the house and our yew bushes along the foundation, they hadnt yet learned to recognize our vegetables as food.
 
         DEER AND OTHER MAMMALS
 
         As challenging as deer alone can be, other mammals sometimes cause greater combined landscape damage, including lawn damage. Other mammals undermine house foundations and chew electrical wires that can cause house fires and disable vehicles. Many mammals, including deer, have injured and killed pets and people. Some rodents have caused catastrophic flooding. And virtually all mammals can spread serious diseases and parasites. Yet, despite such problems, most of these mammals play vital roles in nature.
 
         This book concentrates initially on deer and then devotes chapters to more than 20 other mammals. In each chapter, I introduce problems that each mammal causes, relative to each mammals role in its ecosystem. Next follow factors that will help you identify culprits based on damage, tracks, and other signs. As important, youll learn each mammals year-round behaviors, which can help you decide on seasonally adjusted options for exclusion, eviction, frightening, and either live trapping or lethal measures. I discourage use of poisons because they are inhumane, besides being dangerous for kids, pets, and the environment.
 
         Besides deer, the list of problem mammals includes armadillos, black bears, beavers, chipmunks, collared peccaries ( javelinas), hares as well as rabbits, marmots, mice, moles, muskrats, pocket gophers, opossums, porcupines, rats, and skunks, as well as tree squirrels and ground squirrelsin all, representing hundreds of species that are often unique to tiny regions.
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         My research included consultations with experts continentwide. In order to understand problems that western mammals cause, I traveled there for firsthand observation and interviews. In that process, I found many of my original perspectives changing. Rather than routinely fencing out (or going so far as to kill) pesky mammals, I realized that we need to try to live in greater harmony with wildlife (outside the home, that is).
 
         DEER: A COMPLICATED COMMUNITY ISSUE
 
         Deer overpopulation and the resulting overbrowsing of understory plants can destroy native ecosystems, as well as gardens. In response, people at one end of the philosophical spectrum argue for increased hunting harvests. In contrast, animal rightists insist that we let nature take its course. But to let nature take its course, as it did before the Pilgrims landed, wed need to stock dwindling wild lands with wolves and cougars, a prospect that gives most people pause.
 
         Ironically, even the fences we erect to exclude deer can increase our problems with other mammals, such as moles, voles, mice, rats, gophers, and rabbits. Thats because tall mesh deer fencing can also exclude foxes, coyotes, skunks, owls, and hawks that help keep pest populations in check.
 
         What plants dont deer eat? The answer isnt simple because plant species change in their appeal to deer throughout the year, largely due to their changing chemical and physical defenses. Research on deer-resistant plants is in early stages, in part inspired by pioneering studies on grazing habits of livestock by Utah States Frederick Provenza. Fred found that young ruminants such as cattle, sheep, and goats learn from Mom whats good to eat and when, or else pay post-ingestive consequences that can be temporary, though instructive, or fatal. Continuing research into the foraging behaviors of ruminants, like cattle and deer, will teach us much. On the other hand, when too many deer populate a small area, they try to subsist on whatever plants are available, even if those plants would otherwise rank low on their preference list.
 
         Important to note, many so-called deer-resistant plants are also invasive aliens that can undermine native ecosystems. Invasives that are deer resistant crowd out native plants on which entire ecosystems depend. For example, they do this by denying palatable food to butterfly-producing caterpillars on which nesting birds depend to feed their young.
 
         To put it mildly, the solutions to deer problems and problems with most other mammals can be complex. In solving one problem, we often create others for ourselves and surrounding ecosystems.
 
         May this book increase your appreciation and respect for deer and other mammals, informing your options for avoiding or reducing conflicts. These marvelous creatures came first historically, and theyre struggling to survive on the edges of the smalloften shrinkingpatches of habitat weve left them.
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            	Never assume a lone fawn is abandoned. A mother deer doesnt abandon her fawn even if its been handled. If the mother is alive, she will return for her fawn after people depart.

            	If the mother has been killed, avoid feeding a fawn cows milk, which can kill it. Instead wrap it gently in a blanket and bottle-feed with warm water, after enlarging the nipple opening, until delivery to an authorized rehabilitation center. Fawn rehab centers stock powdered fawn-milk formula high in fats and nutrients. On that formula, newborn fawns double their weight in 2 weeks.
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            CHAPTER 1
            
 
            Deer

         
 
         One sunny morning in late June, my wife, Hannelore, and I were enjoying breakfast on our garden porch. Were the daylilies twitching? No. The twitching came from the ears of twin whitetail fawns in the daylilies, completing their own breakfast.
 
         One of the twins emerged and pranced playfully in our direction. Upon drawing alongside the porch, it sensed our presence and wheeled to face us. Uncertain what we were, it stomped a front hoof before dashing back to its twin and leading it up the hill into the woods.
 
         A few days later, I sighted the twins in our neighbors meadowagain with no mother. Contacted by phone, friend and deer authority Leonard Lee Rue III agreed that the fawns must have been orphans. That is, mother deer dont allow their fawns to be abroad by themselves, certainly not by day.
 
         
            Deer-Vehicle Collisions
 
            In the United States, deer are annually involved in a million or more vehicle collisions that usually result in more than 50 human deaths and more than 20,000 injuries. Collisions peak in fall, during the breeding season, known as the rut, because deer are more active and less cautious then. Near residential areas throughout the year, deer become most active after sunset.
 
            Highway departments can often reduce deer-car collisions by removing plant cover at traditional highway crossing points. As an alternative, broad grass-covered highway overpasses allow deer and other wildlife to cross without dodging traffic. And wellmarked crosswalks for deer in some places have reduced vehicle collisions by about 40 percent. Alas, deer whistles that attach to front bumpers to emit sounds above the range of human hearing arent effective in keeping deer out of harms way, according to State Farm Insurance.

         
 
         PROBLEMS FOR PEOPLE
 
         Deer are a hot topic among gardeners, as well as homeowners who simply want to protect whatever plants they have. Besides damaging plants, deer cause car accidents and introduce ticks to residential areas.
 
         All deer can become accustomed to human activity, but mule deer tend to be calmer and more trusting of people than blacktails and whitetails. As a result, mule deer are more likely to be seen by day raiding gardens.
 
         Lectures on deer-resistant strategies bring standing-room-only audiences, especially gardeners, for good reason. People can lose vegetable and ornamental gardens overnight. As ruminants, deer feed until their rumen (the first of four stomach chambers) is full before retiring to chew their cud. The rumen can hold roughly 2 gallons of plant material, which author Rue has determined can weigh 16 to 18 pounds. So during a single visit to your hostas or daylilies, one deer can do a devastating job.
 
         
                 
               	Order: Artiodactyla
               
     
               	Suborder: Ruminata
               
     
               	Family: CERVIDAE
               
     
               	Genus: Odocoileus
               
     
               	Species: 2
               
     
               	Subspecies: 24
               
 
            

         
 
         In a short time, deer browsing on trees and shrubs can require costly replacements and greatly reduce property values. Although these problemshave a common thread throughout North America, they often differ somewhat from region to region and from season to season.
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               Deer overpopulation results in overbrowsed wild plants, forcing deer to risk daytime feeding in residential areas. Where wild food is more plentiful, deer usually avoid residential areas until after sunset when people and pets are indoors. The doe shown at the birdfeeder had grown so accustomed to people that it was willing to be enclosed by deck fencing while being photographed. (Photos by Lennie and Uschi Rue III)
               

            

         
 
         Prior to the fall breeding season, bucks rub velvet from their antlers by violently sparring with shrubs, breaking many branches. Bucks also rub tree trunks, removing enough bark to mortally wound most trees, but these rubs seldom occur near residences. 
 
         In many regions, deer overpopulation is a bigger problem in wild areas than it is in residential areas. Ironically, encroachment of houses on former wildlands establishes ideal habitat by creating open feeding areas near woodsy cover that harbors no natural deer predators and is off-limits to hunters.
 
         ROLE IN THE WILD
 
         Over millions of years, deer in the Americas have served an important role. In many regions, theyve been a major link in the food chain between plants and larger predators.
 
         Deer predators include carnivores such as timber wolves, red wolves, cougars, bobcats, lynx, coyotes, and feral dogs. Fawns sometimes fall victim to bears, foxes, wolverines, fishers, eagles, and alligators. The most efficient predator of blacktails and mule deer is the cougar, which may routinely consume a deer per week. Over millennia, as deer populations increased, predators helped keep those populations in relative balance with plant resourcesthat is, at the lands ideal biological carrying capacity. Absence of natural predators has since thrown deer populations and their supporting habitat way off balance.
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               These five photos show distinctions among the four members of North Americas deer family. All males grow and shed their antlers annually. Top right to bottom are bull moose, elk, and caribou; females are called cows. The two left-hand photos illustrate some differences between the two genera of deer we call deer. Their males are bucks, and their females are does (pronounced DOZE). Shown during the fall breeding season, the top pair are whitetails; note the bucks forward-curving main antler beam on each side. At bottom left, a Rocky Mountain mule deer buck courts a doe. His antlers form double Ys on each side. (Photos by Lennie and Uschi Rue III)
               

            

         
 
          
         Today, deer overpopulation among whitetails has proven almost disastrous in many wild areas. Deciduous forestlands with good fertility are usually capable of supporting up to about 15 deer per square mile. Beyond that number, whitetails tend to overbrowse understory plants essential to that ecosystem. In overbrowsed areas, amphibians and insects have no cover. And insects that are dependent on a particular plant species have no palatable food. Birds and other wildlife dependent on those same insects must move on or starve.
 
         Today, some forestlands and other areas are afflicted by more than 200 whitetails per square mile. There, pathetically malnourished deer devour virtually all plants to a height of 7 feet. In winter, many of these weakened deer die of starvation. In addition, overcrowding leads to the spread of diseases and parasites.
 
         THE DEER FAMILY
 
         Technically, the Deer family (Cervidae) in North America includes caribou, el k, moose, and the smaller cousins we call deerthe principal subject of this book. North of Mexico, the total population of the two species we call deer averages about 40 million.
         
 
         Caribou range in the Far North in large migrating herds that dont browse home gardens. Elk live mainly on wildlife refuges but can venture off the refuge to cause problems for gardeners and commercial growers. Although both elk and moose sometimes ravage home gardens, their populations are spotty and small within limited ranges. Even so, many of the same strategies for outwitting deer can succeed in outwitting elk and moose.
 
         THE DEER WE CALL DEER
 
         North Americas two deer species are in the same genus: Odocoileus (pronounced oh-dough-COY-lee-us). In his Deer of North America, Rue explains that the genus name, Odocoileus, arose from a spelling mistake. That is, in 1832, French-American naturalist Constantine Samuel Rafinesque meant to describe the deers fossilized concave (hollow) tooth in Greek, and so should have spelled it Odontocoelus instead. But first names stick. The species name, virginianus, acknowledges Virginia because Rafinesque found that fossilized tooth there.
         
 
         Of the two species of deer, the more populous is known as whitetail (O. virginianus), today numbering about 30 million. There are 17 officially recognized subspecies north of Mexico, depending on who is officiating. Whitetails inhabit all contiguous states and all provinces, though principally east of the Rockies. The other roughly 10 million native deer are of the same species: O. hemionus. In Greek, hemionus means mule or part-ass, an apparent reference to the large ears. These deer are westerners known either as mule deer or blacktails. Of the seven subspecies, five have mule deer in their common name, and two have blacktail in their name.
         
 
         Whitetails. Maps and captions on the next page indicate the 17 traditionally recognized subspecies of whitetails north of Mexico. However, relocation efforts by game commissions in the early 1900s mixed gene pools significantly, tainting pedigrees and blurring regional boundaries.
         
 
         Which species came first? Based on DNA testing of fossilized bones, scientists believe that the deer we call the whitetail, or a very similar species, first appeared more than 3 million years ago on the Central Plains of North America. Thats more than 1 million years before Hawaiis Oahu arose from the Pacific.
         
 
          
         
            Understanding Deer Ranges
 
            These range maps show distributions of the two genera of deer we call deer. Subspecies are identified by a third Latinized scientific name, usually also by a unique common name that often identifies the region.
 
            The first species in each genus to be named scientifically is known as the type species. Its subspecies name repeats the species name, as in Odocoileus virginianus virginianus.
            
 
            In the 20th century, many taxonomists recognized 17 subspecies of whitetails (Odocoileus virginianus) north of Mexico. However, translocation efforts by game commissions in the early 1900s mixed gene pools, significantly blurring deer pedigrees and regional boundaries.
            
 
            Depending on the taxonomist, there are five to eight subspecies of blacktails and mule deer (Odocoileus heminonus).
            
 
            The genus/species ranges in each map are based on maps in Wild Mammals of North America, second edition; George A. Feldhamer, Bruce C. Thomson, Joseph A. Chapman, editors (Johns Hopkins University Press, 2003). Mid 20th-century ranges of whitetail subspecies are based on The Outdoor Life Deer Hunters Encyclopedia, Neil Soderstrom, editor and producer (Outdoor Life Books, 1985).
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               Left: These New Jersey whitetails carry DNA from multiple subspecies because of translocations in the 1900s. (Photo by Lennie and Uschi Rue III) Right: Regardless of deer species, young trees need the protection of wire surrounds anchored by rebar or else diligent applications of repellent. (Photo by Douglas W. Tallamy)
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         That earliest whitetail is considered a marvel in evolutionary design and adaptability. It managed to survive essentially unchanged over those millions of years in spite of the advance and retreat of major glaciers; in spite of extreme changes in climates and weather; in spite of enormous wildfires; and in spite of giant carnivores that failed to survive the Continents megafaunal extinctions of 7,000 to 12,500 years ago.
 
         Which species came second? About 2 million years ago, whitetails in whats now the California region must have become isolated by glaciers, according to Valerius Geist, in his Deer of the World. No doubt the glacial isolation was reinforced by the already present Rocky Mountains.
         
  
         
            
                    
                           
                                  
                        	Evolutionary Time Line
                                 
                     
         
                                  
                        	Its fun to consider these time perspectives.         
                     
         
                                  
                        	Years Ago
                                 
                     
         
                                  
                        	7040 million             
                        	Rockies are formed.         
                     
         
                                  
                        	65 million             
                        	Dinosaurs disappear.         
                     
         
                                  
                        	43 million             
                        	Whitetails appear on the Central Plains.          
                     
         
                                  
                        	2,000,000             
                        	Blacktails appear in todays California region, as Hawaiis Oahu rises from the Pacific.         
                     
         
                                  
                        	1.5 million             
                        	First humans appear in Africa.         
                     
         
                                  
                        	12,5007,000             
                        	Major extinctions of giant predators occur in North America.         
                     
         
                                  
                        	10,000             
                        	Mule deer appear (actually hybrids of whitetail bucks and blacktail does).         
                     
         
                                  
                        	600             
                        	Total North American deer population is 40 million.         
                     
         
                                  
                        	100             
                        	Total North American deer population is less than 1 million.         
                     
     
                   
               

            

         
  
         In isolation, species often evolve traits and appearances that are distinct from those of their ancestors. Speculating now, it seems logical that those isolated California whitetails of 2 million years ago in rocky, mountainous terrain would have been at a disadvantage when fleeing predators if they continued to use the long, leaping escape stride of todays whitetails. That leaping stride is better suited for plains and woodlands.
 
         Those isolated mountain deer had to escape large carnivores by dashing up rocky slopes, which would favor a rock-hopping running style. Rockhopping also requires sudden zigzags, which must have thrown big predators off stride. To rock-hop well, all four hooves need to land essentially at once before the next sudden bounce at any trajectory in any direction. Deer that mastered this pogo-stick, boing-boing escape style lived to breed. And they taught their skills after passing the skill genes to their offspring. This running style is today known as stotting, and it evolved as the predominant running style of deer in the California region that are today called blacktails.
         
 
         In addition, the relatively open, rocky terrain may have rewarded bucks with higher and wider antlers than are practical for escape in dense cover of woodlands. Importantly, higher and wider antlers help bucks assert dominance and thus breeding rights over other bucks. Coincidentally, larger display antlers usually improve a bucks appeal to does interested in breeding.
 
         Whatever the reasons for those two major evolutionary modifications, DNA tests show that a deer much like todays blacktails evolved in the California region.
 
         And this DNA revelation overturned 20th-century rationale for species classification of western deer. Until just recently, blacktails were assumed to be a small subspecies of mule deer. Instead, DNA testing has shown that mule deer began as hybrids of whitetails and blacktails where their ranges overlapped a mere 10,000 years ago, not 2 million years ago. Perhaps not just coincidentally, that hybridization occurred during the great North American megafaunal extinctions of giant carnivores, allowing the earliest hybrids time and space to evolve escape skills, which modern hybrids often lack.
         
 
         WHITETAILS
 
         Whitetails are considered a marvel in evolutionary terms because they have changed so little in 3 million years. They changed little because they could adapt to extremes of climate, habitat, weather, and fire, as well as the changing cast of predators that evolved with them. However, by the early 1900s, the worlds most efficient predatorshuman hunters had almost caused the whitetails extinction.
 
         Why the name? Whitetail subspecies all have a large pendantlike tail with a snowy-white underside, which they flag upright when agitated and when fleeing. The white underside appears even larger and brighter because white hairs on the rump patch become flared as well.
         
 
         The magnificent white flag has helped whitetails survive millennia of fleet-footed predators in many ways: (1) The flag provides a silent alert signal to fawns and other feeding herd members. (2) It helps mothers with hidden newborns decoy predators away. (3) The white flag helps traveling fawns and yearlings keep track of their mother, especially at night, when fleeing through dense vegetation. (4) And, this is my guess, the white tail continually rises above low, dense vegetation during leaping strides, helping the also leaping fawns and yearlings see the flag that low-running wolves, coyotes, and cougars have a hard time seeing through vegetation.
 
         Running escape styles. Whitetails can adapt their running style to the current need. They can employ a rotary gallop in short bursts much like a quarter horse and reach speeds up to 40 miles per hour. They often use this racehorse speed to reach open areas where they can easily gain distance between themselves and far slower wolves and dogs.
         
 
         
            [image: alt] 
               When agitated and during flight, whitetails usually flag their namesake tail, revealing its white underside, while simultaneously flaring their rump patch. (Photo by Lennie and Uschi Rue III)
               

            

         
 
         
            [image: alt] 
               This alerted yearling is looking and listening for the source of camera sounds. Deer often have difficulty distinguishing a motionless person from a busy background. (Photo by Lennie and Uschi Rue III)
               

            

         
 
         Whitetails can then switch to graceful leaping through vegetation and over fallen trees with strides approaching 30 feet in length. In this case, the rear hooves land after the front hooves, before relaunching the forequarters. Scientists call this leaping stride saltatorial, like that of grasshoppers. These leaps often slow pursuers that need to course forth and back to pick up widely spaced hoof imprints and their scent. Great leaps also carry whitetails through marshes and shallow rivers that further break up their scent trail. During these leaps, deer use their wide-set eyes to see behind them without needing to turn their heads.
         
 
         When a whitetail flees into the home ranges of other whitetails, its tracks can create a confusing matrix of scent trails for wolves and dogs to follow, in effect passing the pursuers along to neighboring deer. Wolves, on the other hand, need to be cautious about entering the home ranges of competing wolf packs and so may give up the chase at that invisible boundary.
 
         Whitetail running styles are far better suited to plains, marshes, and woodlands than to rocky, mountainous slopes where the stotting, boing-boing, stride of mule deer and blacktails has proven vital to their survival. 
         
 
         Antlers. Male whitetails, called bucks, annually grow and then shed a pair of antlers, each of which has a single forward-sweeping main beam from which points project upward.
         
 
         Yearling bucks usually grow a small set of antlers with just two points, consisting of the point of its eventual main beam and the antlers first upward point. Each ensuing year, bucks grow a larger, more massive set of antlers, though not always a new point, until the fifth to seventh year.
 
         Ears. A whitetails ears are about one-third the length of the head, much smaller than the ears of mule deer and Columbian blacktails. 
         
 
         Whitetail subspecies. In the early 20th century, taxonomists recognized more than 17 subspecies of whitetails ranging north of Mexico and another dozen or so exclusively south of the Mexican border. They based subspecies distinctions on the regional differences they found, such as body size and tail length, that are sometimes obvious to lay persons. They also based distinctions on dentition, skull structure, and bone structure that only specialists could determine in postmortems.
         
 
         
            Comparison of Whitetails to Blacktails and Mule Deer

            These illustrations show physical differences among adult male deer in North America and support Valerius Geists theory that blacktails evolved about 2 million years ago from whitetails that had become isolated by glaciers along the West Coast. Those earliest blacktails closely resembled present-day Sitka blacktails, which still today resemble whitetails more closely than mule deer. In fact, says Geist, mule deer evolved as hybrids of whitetails and blacktails a mere 10,000 years ago, after the last Ice Age and the extinction of giant wolves, lions, and bears.
            

            On whitetails, antler points project from each forward-sweeping main beam. But on Columbian blacktails and on mule deer, each antler is bifurcatedbranched like a Y. (We show only three mule deer of five to seven subspecies, depending on whos counting.) 
            

            Whitetails have a large pendant-shaped tail that flags upright when they suspect danger, which reveals a snow-white underside and a flared white rump patch. Tails on blacktails and mule deer have distinctive black-and-white patterns and dont flag upright. Last to evolve, the Rocky Mountain mule deer has a dangling ropelike tail. Also, mule deer have much larger ears than whitetails. 
            

            These illustrations are closely based on those by Geist in his Deer of the World: Their Evolution, Behavior, and Ecology, with gracious permission of the publisher, Stackpole Books.
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         Argument arose whether so many subspecies of whitetail could be justified on grounds of small physical differences. During the 20th century, taxonomists who argued for fewer subspecies classifications became know as Lumpers, and those who insisted on small physical distinctions became known as Splitters.

         The Splitters began losing their case in the early 1900s, when game commissions began importing whitetails from far distant regions to restock herds decimated by overhunting. Some translocations were undertaken for the sake of hunters with a goal of introducing deer with larger bodies and larger antlers. Of course, these imported deer began altering native gene pools. So today, except for a few relatively isolated regional strains of whitetails, local populations may carry genes and bone features from mid-20th-century ancestors imported from more than 1,000 miles away.

         DNA testing now allows scientists to trace evolving family histories at the cellular level. As a result, many thousands of animals and plants are  being reclassified as to species, genus, family, and order. Rather than attempting to pretend that the traditional 17 whitetail subspecies north of Mexico all still possess the DNA of the 1800s, its more useful to compare sizes and weights north and south. Deer in the South tend to be far smaller than in the North, as explained at some length on page 12.

         For example, in southern latitudes, two whitetail subspecies have largely retained the distinction of being the lightest in weight. These two are the diminutive Key deer (O. v. clavium) of the Florida Keys and the Coues deer (O. v. couesi) of Arizona and New Mexico. Bucks in the Keys weigh only 50 to 80 pounds, roughly the weight of Labrador retrievers. And the Southwests Coues bucks weigh only about 100 pounds. By comparison, adult whitetail bucks in northern regions routinely reach weights of 150 to 200 pounds, with some bucks topping 300 pounds. Mature bucks in all subspecies usually weigh about 35 percent more than does.
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               Mule deer and blacktails usually run with all four hooves landing and lifting off at the same time in a boing-boing gait known as stotting. (Photo by Len Rue Jr.)
               

            

         

         
            [image: alt] 
               Whitetails usually flee in long, graceful leaping strides. Their hind hooves land ahead of the front hooves before relaunching the forequarters. (Photo by Lennie and Uschi Rue III)
               

            

         

         MULE DEER AND BLACKTAILS

         All adults of the seven Odocoileus hemionus subspecies have ears that are about one-half the length of their heads and thus far longer than the ears of whitetails. In fact, the fawns have ears longer than their heads.
         

         Because mule deer and blacktails have tails of various shapes and coloration, early explorers couldnt devise a single name to characterize their varied tails, as they could for whitetails. On the other hand, mule-eared seems to me a disparaging characterization of the large, beautiful ears of these subspecies, especially beautiful on the fawns. Yet the ears are the most consistent feature that distinguishes these subspecies from whitetails.

         This section is a challenge to write because, before DNA testing, blacktails were thought to be a subspecies of mule deer, rather than an ancestor. So lets focus first on mule deer that have blacktail in their common name, the ones thought to date back 2 million years.

         In his Deer of the World, Valerius Geist speculates that the Sitka blacktail (O. hemionus sitkensis) of coastal British Columbia and Alaska is the earliest of current subspecies because it is most like the whitetail. Its ears, antlers, body, and tarsal glands inside the hind legs are smaller than those of mule deer. And its tail is more pendantlike, broader at the base than the tails of mule deer. The Sitka blacktail lives near sea level in a cool, moist climate with old-growth conifers that Geist suggests were common on the California coast during glaciation. Geist believes the somewhat larger Columbian blacktail (O. hemionus columbianus) of California and coastal Oregon, Washington, and the Vancouver region evolved next. It, too, is smaller and shorter legged than the mule deer hybrids that evolved from whitetail and blacktail interbreeding 10,000 years ago. The two blacktails also tend to stick to their home ranges, like whitetails, rather than roaming widely and migrating from summer and winter ranges. Like whitetails, blacktails also maintain a system of trails leading to feeding and bedding sites. And Valerius Geist feels stotting isless evolved in blacktails than in mule deer.  Unlike mule deer, fleeing black-tailed deer elevate the tail during running or stotting, perhaps harking back to genetic whitetail memory.
         

         Conveniently for mule deer, that recent period saw massive countrywide extinctions of huge predators, including the dire wolf, the giant short-nosed bear, saber-toothed cats, and cheetahlike cats. And this helped hybrid deer survive and evolve far more easily than if those large predators had survived.

         Interestingly, blacktails and mule deer are more trusting of humans. This makes them more likely than whitetails to move into cities and national parks with low predator densities, often showing themselves in the daytime, unlike whitetails.

         Running escape style. Like whitetails, blacktails and mule deer can run with a fast rotary gallop of up to 40 miles per hour. Yet when fleeing a predator, they puzzlingly often resort to the slower stotting gait that cuts speed to only 18 to 31 miles per hour. Stotting requires that the four hooves lift off and land almost together, creating a bounding motion reminiscent of the boing-boing of a pogo stick. Still, the jump can measure 26 feet in length. I was amazed to see it in general use, not just for escaping, first in blacktails near Sonoma, California, and then in mule deer at Yosemite.
         

         
            [image: alt] 
               I photographed these Columbian blacktails in early October on the first day of the breeding season. In the photo at right, the doe was evading the advances of the herds biggest buck. The next day, I spotted them lying companionably away from the rest of the herd.
               

            

         

         In relatively open terrain, the mule deer is more susceptible to coyotes and dogs that hunt in packs. On the other hand, the stotting gait is ideal for escaping up obstacle-laden rocky slopes, as well as through broken terrain and dense chaparral. When stotting uphill, the leap requires hardly any descent, greatly accelerating flight compared to the time needed between jumps on level ground. By contrast, whitetails approached by predators on hillsides usually head downhill, gathering speed for flight on flatter terrain.

         In stotting uphill, the mule deer can create obstacles for the predator to addressrocks more than 4 feet tall and drop-offs more than 20 feet wide. The living pogo stick can also change directions and trajectories at will, also twisting its body in the air to fit through openings. Rather than attempting to pursue mule deer through their chosen obstacle courses, the cougar often lies in wait for the mule deers approach or stalks from above and leaps onto the deers back.

         In terrain in which they feel secure, mule deer tend to be more tolerant of predators than whitetails. Then, if they feel the need to escape for a short distance, mule deer usually stop to see whether their predator has given up the chase. This pause no doubt can save energy. But it often proves fatal if the predator is a human hunter patiently waiting for an unhurried shot.

         
         
            Todays Hybrid Deer
 
            Where their ranges overlap, whitetails sometimes breed with mule deer and blacktails. Normally, the whitetail bucks breed with blacktail does and mule deer does. This is so partly because fleet-footed whitetail does easily escape interested mule deer bucks.
 
            But as expected among what are known as F1 hybrids (initial offspring), male hybrids are often sterile. And hybrid males and females have physical characteristics of each parent. The hybrids tend to be among the first taken by predators because they run and jump awkwardly, according to University of Calgary wildlife researcher Valerius Geist, PhD. Geist also says that hybrids are too tame and inquisitive for their own good. For example, in a test enclosure with pursuing dogs, whitetails instantly fled. Instead, the mule deer often chose combat by attacking the dogs as a group. The hybrids, on the other hand, approached the dogs naively and stared. Even so, absence of natural predators often allows these female hybrids to breed with whitetail bucks, threatening the pool of survival genes that evolved in mule deer over the last 10,000 years. Mule deer, explains Geist, are being expected to survive on steep-walled islands within a sea of whitetails
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                  When males of a species need to compete for breeding rights, they are usually much larger than females, says Lennie Rue. Mature bucks weigh about 35 percent more than females. This phenomenon is known as sexual dimorphism. (Photo by Lennie and Uschi Rue III)
                  

               

            
 
            DEER SIZES NORTH TO SOUTH
 
            Whitetails and mule deer tend to be larger in the North than in the South. In the North, mature bucks commonly exceed 200 pounds in fall, and females commonly exceed 150 pounds.
 
            By contrast, whitetails of the Florida Keys are tiny, the bucks weighing less than 80 pounds. Many other mammal species with extensive north-south ranges reflect this size disparity, too, consistent with Bergmanns Rule.
 
            Christian Bergmann was a 19th-century German biologist. He noticed that northernmost members of a species with an extensive north-south range tend to be larger than those at the southern end of their range. From this, he concluded that larger members survive extreme cold better because their larger body mass results in less heat loss per square inch of skin surface. Conversely, he observed that smaller seemed better in hot, dry climates, where heat must be dissipated quickly, helping those mammals survive a variety of heated situations better than their larger brethren could if transplanted south.
 
            Bergmanns Rule went largely unchallenged throughout most of the 20th century. But in 1987, Geist observed that body sizes of moose and caribou tend to increase northward before decreasing at about 60 degrees north latitude (roughly in a horizontal line between Anchorage, Alaska, and middle Hudson Bay). Geist also noted that body size is smaller at low and at high altitudes and on coastal islands.
 
            Almost undermining his own challenge of Bergmanns Rule, Geist created a chart that shows relatively steady increase in body size for whitetails from the equator well into Canada. Thus it appears that Bergmanns Rule holds true for continental whitetails, at least. In disputing Bergmann, Geist contends that a key factor is extended good foraging in autumn in the North, enhanced by frost. Geist asserts that besides the pulse of maturing seeds and fruits (mast) . Sharp frosts kill the herbaceous vegetation and allow fungi and bacteria to ferment  tough-fibered and poisonous vegetation.  The plants then lose their toxicity and ferment into nutritious natural silage. This adds weeks of good foraging and, consequently, many days of body growth for the young.
            
 
            Agreeing with Geist in part, deer authority and author Leonard Lee Rue III, has always contended that for northern animals, bulk is better. His Rues Addendum to Bergmanns Rule reads thus: Distance from the equator tends to result in larger members of the same species, as long as their preferred food is abundant and meets their nutritional needs; body size decreases in direct proportion to decreasing food availability.
 
            Id be reluctant to dispute Geists emphasis on frosts ability to create nutritious forage in natures selection for larger animals in the extreme North. But it seems to me that Bergmanns Rule deserves at least partial credit for larger members of a given species in the North for these reasons.
 
                 
               	Bergmanns Rule resuscitated: It seems logical that greater body mass in extreme cold must help reduce heat loss per square inch of skin surface. And this should slow the loss of body fat on which whitetails and mule deer largely depend for internal heat and energy until spring.
               
     
               	Herd competition in winter: In the coldest regions with heavy snow, whitetails often congregate in areas sheltered from wind. In these yarding areas, larger does especially, as well as bucks, would be able to drive smaller deer away from meager nearby browse, this is, leaves and tips of twigs. On starvation rations in winter, does will even drive their own offspring from scarce browse. Also, larger deer on hind legs can rear up higher for woody browse than smaller deer.
               
     
               	Big-buck disadvantage: Contrary to what most people might assume, as Rue has pointed out, the largest bucks often have a disadvantage during long, severe winters after their antlers have fallen off. Thats because these biggest, most dominant bucks usually have done the most fighting and breeding during the fall rut. Fighting and breeding, rather than eating, these large bucks often begin winter with too little body fat to maintain energy and body heat into spring. Even so, by then, they usually will have passed along their larger-body genes during the rut, helping nature in the North select for larger bucks as well as larger does. 
               
     
               	Back to Rues for northern animals, bulk is better: It appears to me that various factors reward larger body size in cold climates and smaller body size in hot climates. Just as Bergmanns Rule seems to hold true for continental whitetails, it seems to hold true for raccoons and smaller mammals that arent dependent on frost-induced silage in order to lay on winter fat reserves.
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                  Larger deer can rear up higher in winter for scarce browse than smaller deer, partially explaining why whitetails, especially, tend to be larger in the North. (Photo by Lennie and Uschi Rue III)
                  

               

            
 
             
            MOM IS BOSS
 
            As with many other mammals, whitetail and mule deer society is divided for most of the year between male groups from various families and female groups based on the dominant mothers bloodlines. Grandmothers, actually, are usually accompanied by daughters of previous years as well as by male and female fawns of that year. Yearling males disperse during their second spring. Mothers may help enforce male dispersala good thing, because it reduces chances of inbreeding.
 
            Expectant mothers become territorial prior to giving birth and some weeks after, driving off even their own daughters. Hannelore and I witness this phenomenon indirectly every spring during our morning constitutional up a nearby mountain road. In early spring, we invariably see three or four females traveling together. But by late May, birthing time, we see them only singly, browsing along widely spaced roadside stretches before returning to their hidden fawns. These females may rejoin with family after their fawns can travel.
 
            In contrast, blacktails of Olympic National Park form group territories defended by both sexes, according to Valerius Geist.
 
            
               [image: alt] 
                  Stomping a front hoof, this whitetail mom alerts her often less wary fawns to potential danger. Mothers and lead does in larger groups often approach what bothers them to get a better look. (Photo by Lennie and Uschi Rue III)
                  

               

            
 
            
               Why Bucks Are Bigger Than Does
 
               Deer authority and author Leonard Lee Rue III explained the phenomenon to me this way: There is very little body size difference in monogamous animals such as the wolf, coyote, and fox. However, for species in which the males need to compete for breeding rights, there is a great difference in size between females and the males.
 
               Biologists use the term sexual dimorphism to indicate significant differences in body size between males and females. In the case of whitetails, females reach maximum body weight at 3 to 4 years old. Males dont usually reach theirs until 4 to 5 years old. At these maximum weights, bucks tend to weigh about 35 percent more than does.

            
 
            HISTORICAL DEER SLAUGHTER
 
            Beginning in the 1700s into the early 20th century, year-round hunting for venison and deerskins took an increasingly heavy toll on deer populations. Slow-loading flintlock rifles from Revolutionary days gave way to single-shot breechloaders and then to repeating rifles that allowed hunters to fire more quickly, more accurately, and at greater distances.
 
            In The Outdoor Life Deer Hunters Encyclopedia, the revered conservation writer John Madson wrote, America literally grew up eating venison and wearing buckskin. Buckskin was scraped, oiled, and stretched over cabin windows when there was no glass; venison was oiled and given to babies when there was no bread. Deer hides were a medium of exchange where money was scarce, as it usually was along the frontier; they were even part of the salary of some public officials.
            
 
            Madson continued with a staggering litany of numbers on deer commerce. As early as 1753, one company in North Carolina shipped 30,000 deer hides to England. Between 1755 and 1773, a Georgia company shipped England 600,000 deer hides. But by the late 1800s, Madson adds, Americans were not wearing as much buckskin and did not depend on venison for sheer survival, but both buckskin and venison were still cash crops. Thousands of tons of venison were loaded onto railroad cars bound for metropolitan markets. During that time, one team of hunters in California sold 3,000 deerskins in a single year.
            
 
            Yet commerce wasnt the greatest cause of herd depletion, according to Madson: Hunting by fulltime professionals was bad enough, but it probably wasnt a patch on the toll of deer exacted by countless backwoods families that still depended heavily on wild game for meat, hides, and trade goods. Hunted with increasing intensity and skill, deer were given no quarter. During the Massacre Winter of 185657, Iowa settlers butchered the last of their deer and elk as the animals broke through deep, crusted snow. The helpless animals were slaughtered with knives and axes.
 
            Georgia backwoodsmen, with packs of fine hounds, wiped out their deer in the mountain coves, and mountaineers in the Great Smokies set iron deer traps in game trails. Southern slaves devised ingenious knife traps for deer, and northern woodsmen cruised lakes and rivers at night in canoes, jacklighting the deer Indian-style with torches and panfuls of glowing coals.
 
            Then, it ended. The close of the 19th century also saw the close of the Great American Deer Hunt, for the deer were almost gone.
 
            RESTORING DEER POPULATIONS
 
            By 1900, hunters had reduced the continents estimated original 30 million whitetails to about 350,000. And they had reduced the Wests estimated 5 to 8 million blacktails and mule deer to similarly small numbers as well. Deer became so rare in some Eastern states that sightings were reported on the front pages of newspapers.
 
            Public outrage over the decimation of deer populations, as well as those of elk and bison, resulted in legislation intended to protect the populations so they could rebound. Some legislation and practices were good for deer, and some were badthough well intended. For example, bad legislation placed bounties on predators. And some states began importing deer from other regions, a controversial practice that states continued until recent decades, when it was apparent that translocations could also spread major diseases among the herds.
  
            Back in the early 1900s, restricted hunting seasons proved the most effective means of stimulating the growth of deer populations. Laws banned year-round hunting and instead postponed hunting until after the fall breeding season. Laws also established bag limits and banned the sale of venison in meat markets and in restaurants. One of the most effective laws banned the shooting of antlerless deer, which ensured that virtually all fertile does became pregnant each fall.
 
            In some ways, hunting laws since the early 1900s and increasingly sophisticated game management since the 1950s have been stunning successes. Todays deer populations have returned to the nearly 40-million level when the Pilgrims landed. But is that good?
 
            Too much success? Alas, todays restored 40- million deer population is a misleading success because that 40 million, along with virtually all native mammals and plants, have been forced onto smaller and smaller parcels of land. Many such parcels now serve like far-flung islands capable of supporting limited numbers of wildlife and plants.
            
 
            Exacerbating that problem, thousands of invasive alien plants have jumped garden fences and established themselves in wild areas. Many of those aliens are unpalatable to native insects and herbivores, leaving far less food for native wildlife than the green landscape might suggest.
 
            This loss of habitat has proven disastrous for many native plantsand has even caused extinctions of some native insects. Loss of these species also reduces availability of food and shelter for animals in the rest of the food chainincluding many now-threatened songbirds.
 
             
            Ironically, in many regions, habitat loss and absence of larger predators have often helped deer. For example, suburban sprawl and gentrification of the countryside often establish ideal deer habitat by providing open feeding areas and garden plants with nearby woodsy cover, free of natural predators and off-limits to hunters.
 
            Yet in many regions of the country, deer are eating themselves out of house and home, to use the old clich, while also eating hundreds and thousands of other species of wildlife out of house and home.
 
            Ironically, it turns out, the ban on antlerless deer hunting that helped restore deer populations to their level when the Pilgrims landed in the New World may be one of the most promising considerations when deciding how to return populations to levels that the land can support. This fact was convincingly demonstrated on Arizonas Kaibab Plateau.
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                  Normally arbovitae branches bear lush evergreen leaves on branches quite near ground level. Why not here?
                  

               

            
 
            The Kaibab Plateau disaster. In 1906, when deer populations were at an all-time low in the United States, foresighted people such as Teddy Roosevelt and others appreciated the need to protect large tracts of land for wildlife and posterity. These were early glimmers of what eventually became todays national forests, national parks, and national wildlife refuges. Yet in those days, even high-minded conservationists had limited understandings of the complex workings of wild ecosystems.
            
 
            
               Conservation
 
               Theodore Roosevelts chief forester, Gifford Pinchot, defined conservation this way: Conservation is the use of natural resources for the greatest good for the greatest number for the longest time. And that definition still enjoys widespread political support, perhaps because it allows various interest groups to lobby on behalf of their constituencies, whether they be farmers, ranchers, loggers, hunters, real estate developers, foresters, ecologists, biologists, wildlife protectionists or just homeowners and gardeners hoping to protect their plants. These interest groups are often at odds, with some forming powerful lobbies that outspend one another in winning the support of politicians who might otherwise have had no interest in their cause. Was this the political system the Founding Fathers and Mothers envisioned?

            
 
            At any rate, with a goal of reestablishing the mule deer population to northern Arizonas Kaibab Plateau, that area was set aside as the Grand Canyon National Game Preserve. Note: The mission was to preserve game such as mule deer, and not all native wildlife, for hunters.
 
            In John Madsons words, This was a unique area, 753,000 acres of forest and rugged canyon that held a herd of about 3,000 Rocky Mountain mule deer. It was virtually a biological island with the deep canyons to the south and west and open sagebrush plains to the north and northeast . The area was closed to all deer hunting, and since human entry could be easily controlled, poaching was insignificant. Competition from livestock was reduced, and war was declared on predators. In the 17 years between 1906 and 1923, government hunters on the Kaibab killed 674 cougars, 11 wolves, 3,000 coyotes, and 120 bobcats.
 
             
            By 1922, the Kaibab mule deer population had rebounded from 3,000 to 20,000. And by 1924, various estimates suggested the population had reached or exceeded 30,000 deer. However, by then the deer had so severely overbrowsed their habitat that it could no longer support numbers anywhere close to 30,000.
 
            Shocked by the condition of the range, a commission recommended an immediate reduction of the herd by half. However, while this recommendation was being debated over the next 5 years, nature undertook herd management by presiding over massive winter starvation die-offs until the surviving deer represented only a fraction of their original, low number of 3,000.
 
            Photos taken at Sowats Point on the Kaibab in 1931 and in 1954, 24 years later, show the area still struggling to recover from overbrowsing.
 
            What lessons can we learn from Kaibab Plateau disaster?
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                  In 1931, the badly overbrowsed Kaibab Plateau looked like this. (Photo by U.S. Forest Service)
                  

               

            
 
                 
               	Deer need natural predators to keep their populations within the carrying capacity of the land they inhabit.
     
               	When deer have too few natural predators, something needs to fulfill that role.
 
            
 
            
               Winter Starvation
 
               Overpopulation and overbrowsing allow northern deer too little food on which to fatten up for deep snow and cold winters, when they normally need to live mainly off body fat.
 
               In the winter of 1926 to 1927, coincident with winter starvation of mule deer on Arizonas Kaibab Plateau, Pennsylvanias whitetails suffered a similar fate. Pennsylvania had begun importing livetrapped whitetails in the early 1900s in hopes of restoring the former population. However, those deer enjoyed protection from hunters in the absence of the long-gone natural predators. In badly overbrowsed range, they starved to death by the countless thousands.
 
               Even so, winter starvation occurs in many regions, with or without overpopulations. In many cases, deer herds may yard up in traditional wintering areas, such as cedar swamps, that afford protection from wind. So ingrained is the yarding tradition in some herds that more than 100 deer may stay through winter even when better browse is available nearby.
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                  Starving fawns, like this whitetail, stand in a hump-backed position, often too feeble to flee. (Photo by Lennie and Uschi Rue III)
                  

               

            
 
             
            HOME RANGES
 
            Whitetails. In habitats with good cover and obstacles that hinder predators, whitetails tend to have smaller home ranges than otherwise. Like many other male mammals, whitetail bucks range more widely than does, usually by several times.
            
 
            Even though whitetails may be drifters in the open plains of the Dakotas, they often establish small home ranges in farm country that has only narrow strips of shrubby cover that the farmers have left as windbreaks to reduce soil erosion. Farmers whove worked their own fields for years are often surprised when guest hunters take enormous bucks from those skimpy windbreaks. The farmers failed to spot those bucks because deer often lie motionless if they feel they arent noticed.
 
            Near country residences and even in suburbs, whitetails usually hide during the day and feed mostly at night, often avoiding notice by most residents except in car headlights or when motion lights switch on.
 
            Even when pursued by dogs, deer that are well established in their home ranges rarely get caught when theres no deep snow. If they need to leave their home range to escape dogs, they soon return. However, when deep snow has a hard crust, deer break through and struggle to make progress, while packs of pursuing dogs can often travel atop the crust to catch up and mortally wound deer before heading home to their pet chow. In such snow conditions, deer are often in weakened conditioned anyway and are more likely to break bones trying to escape.
 
            
               [image: alt] 
                  When pursued through snow, starving deer often break legs, which are made brittle by loss of fat in bone marrow. (Photo by Lennie & Uschi Rue III)
                  

               

            
 
            Mule deer and blacktails. Habitat largely determines whether these animals stick to relatively restricted home ranges or feel the need to migrate. But in mountain and foothill regions, mule deer, especially, move to high country in summer for nutritious forage and cooler temperatures. In winter, they often retreat to lower elevations for milder temperatures as well as woodsy cover. Sometimes these migrations require swimming across lakes and reservoirs more than a half mile wide. In his Encyclopedia of Deer, Rue says, Some mule deer travel as much as 100 miles in migration. Blacktails dont travel as far, but snow will force them down to the seacoast, where they
            
 
            SIGN
 
            Feeding sign. Deer have no upper incisors, so they must press their lower incisors against the hard rough pad on the roof of their mouths before ripping vegetation away from stems. And this leaves ragged stem fibers. Rabbits and woodchucks clip stems off neatly. Rabbits and hares bite off stems at a 45-degree angle, leaving them looking as though theyve been clipped by a bypass pruner.
            
 
            Tracks. The front and back hooves of deer each leave a two-toed, cloven imprint much like that of cattle and pigs. Each hoof s toes have a hard, outer, keratinized shell and a softer, spongy center. Deer also have two dewclaws higher on each leg that may only register in tracks sunk deep into mud. Dewclaws are vestigial hooves from earlier evolutionary forms.
            
 
            Front hooves on bucks tend to be larger than rear hooves. On bucks of average size, front hooves measure about 3 inches long. In his forthcoming book on whitetails, Rue says hoof prints longer than 4 inches belong to bucks weighing more than 250 pounds.
 
            Trails. Whitetails and blacktails tend to travel the same beaten-down trails every day. These usually show the deers preference for easy walking and good visibility all around. The trail compulsion also allows deer to conserve energy, especially in snow, when exertion consumes precious stores of fat. Mule deer dont stick to trails as religiously as whitetails and blacktails do. Their movements tend to be more random, and this may serve them well in foiling predators, including human hunters, that watch game trails.
            
 
             
            
               [image: alt] 
                  Clockwise from top left: Deer tend to use the same safe trails every day, as seen going through these pachysandra. A peegee hydrangea reveals its faithful pruner. Deer droppings are often the shape and nearly the size of jelly beans by the dozens, compared to the relatively few pea-size droppings of rabbits. Deer hooves are two-toed; higher up, vestigial dewclaws seldom register except in snow or mud. (Top three photos by author; bottom two by Lennie and Uschi Rue III)
                  

               

            
 
            
            Feces. The jelly-bean-shaped pellets resemble those of rabbits but usually fall in the dozens, compared to just a half-dozen or so left by a rabbit. Rue develops this in more detail: When deer are feeding on grasses, forbs, or fruits, their feces will often be a soft, unformed mass. Whereas the feces of deer feeding on corn, soybeans, or acorns will be more firm, perhaps segmented with bits of the undigested grain or nutmeat still noticeable. Feces in pellet form tell you that a deer has been feeding primarily upon browse, that is, leaves and tips of twigs. Feces of all shapes are usually dark brown when voided and bleach to a light brown in about 2 weeks, even without rain. Rain, according to its intensity, softens the feces and causes them to lose shape. By looking at the feces, you should have some idea what the deer is eating, and if you know the plants in your area, you might know where the deer has been feeding.
            
 
            Scrapes. Whitetail bucks leave calling cards on the ground by scraping leaves and vegetation away in ellipses of 1 to 5 feet long. They then urinate directly onto the metatarsal glands inside their hind legs. Glandular secretions mix with urine that drips onto the soil. Simultaneously, whitetail bucks leave scent on overhead branches by biting them and rubbing their forehead glands on the branches. Thus bucks can leave calling cards to potential mates to investigate, as shown on page 26.
            
 
            Mule deer dont make ground scrapes. Although mule deer does are attracted to tarsal-scented urine left by their bucks, they are usually more attracted to the musky smell of the buck itself.
 
            Antler rubs. Bucks attempt to remove antler velvet in late summer by thrashing their antlers in the branches of trees and shrubs, often demolishing them. Bucks repeat this process in mock battle just before the fall rut. At this time, bucks also use small tree trunks as sparring partners, giving themselves a good workout while tearing off considerable bark in the process. Rue has found that rubs on the largest trunks in an area are made by the largest bucks. Antler rubs are shown on page 33.
            
 
            ANTLERS
 
            Male deer grow deciduous antlers of true bone that drop off annually, much like deciduous leaves on plants. Many people mistakenly refer to deer antlers as horns. Horns that occur on animals such as sheep and bison continue growing throughout most of the animals life. (When introducing my then 4- year-old nephew Grant Soderstrom to a set of plaque-mounted deer antlers, I mistakenly referred to the antlers as deer horns. Grant was quietly impressed and then inquired, How does he blow them?)
            
 
            Contrary to popular belief, antlers didnt evolve as weapons for dealing with predators. Although bucks will use their antlers against predators when cornered, they usually flee rather than fight. Instead, antlers evolved primarily as luxury ornaments that impress females and intimidate lesser bucks. As intimidators, large antlers minimize the likelihood of mortal combat between unequal opponents and thereby reduce injuries and deaths to lesser bucks.
 
            Among whitetails, blacktails, and mule deer, the largest bucks tend to have the largest antlers through their seventh year or so, after which antler size may diminish. Interestingly, northern deer and deer that occupy higher elevations have larger antlers than southern deer and deer that occupy lower elevations and denser cover.
 
            Antler growth and seasonally changing deer behaviors are based on a complex array of hormones that ebb and flow as the hours of daylight gradually increase and decrease through the year. This seasonally changing daylight is known as pho-toperiod and affects nearly all living organisms. It largely ensures that the young of all species are born at the best time for survival.
            
 
            Each spring, antlers begin growing from two pedicels on the male deers forehead. The pedicels themselves actually begin forming on the skull plate of male fetuses but dont become evident on male fawns as little knobs until the fawns are about 3 months old. When fawns are about 5 to 6 months old, the pedicels are about  inch tall.
            
 
            Although antler conformation is based on genetic factors, protein in the diet greatly affects potential dimensions and mass. For example, research has shown that bucks whose feed has a low protein content of only 5 to 9 percent grow antlers with only half the mass of bucks whose feed is 16 percent protein.
 
            Velvet. The antlers grow beneath a layer of soft, hairy skin known as velvet because it feels velvety to the touch. In spring, velvet antlers grow slowly, but during summer, growth rates may accelerate to nearly half an inch per day.
            
 
            Like whiskers, the hair of velvet serves as sensory receptors, helping bucks feel branches that could damage the underlying maze of nerves and blood vessels. In fact, accidental whacks against wooden branches can cause profuse bleeding. Highly aware of their sensitive and fast-growing velvety antlers, bucks are reclusive in spring and summer. During this velvet period, bucks may seem to disappear from the landscape.
 
            By late summer, the velvet begins drying up and losing sensitivity, except for feeling itchy to the buck as it eventually begins to slough off on its own. But bucks rub off most of the velvet on woody branches. The now cleaned antlers have a hard, bloodstained, bony shell and a spongy core.
 
            Even though hard and insensitive to touch now, memory of each point was established during the velvet period.
 
            Typical and nontypical antlers. Antlers of all deer tend to be symmetrical, each side a nearly mirror image of the other. Injury to the soft, growing antler during velvet can cause that side to grow abnormally. In addition, genetic abnormalities can result in classic nontypical antlers that take on bizarre shapes on each side.
            
 
            
               [image: alt] 
                  Left: In early summer, this blacktail bucks antlers in velvet may grow as much as  inch per day. Right: As on this whitetail, antler velvet dries and begins to slough off when underlying bone has nearly hardened, leaving a bloody residue. Bucks use branches to rub the velvet off. (Photos by Lennie and Uschi Rue III)
                  

               

            
 
             
            
               [image: alt] 
                  Left: After the rut, huge whitetail bucks become pals again, shown here shortly before shedding their antlers, all cued by diminished day length. Right: Antlers on this Rocky Mountain mule deer buck are characteristically high and wide. Note the two Y branches on each side, also typical for Columbian blacktails. (Photos by Lennie and Uschi Rue III)
                  

               

            
 
            Whitetail antlers. On maturing bucks, antlers consist of a forward-sweeping main beam on each side with points projecting upward from that. Whitetail antler conformation tends to be more variable than that of mule deer and blacktails. Conformation and number of points may vary according to nutrition and genetics, as well as age.
            
 
            Its unreliable to estimate a bucks age based on the number of points alone. Whitetail bucks 5 to 7 years old usually have at least three large tines and one smaller brow tine on each side. Instead, the standard field method of estimating age is based on presence and condition of teeth.
 
            Blacktail and mule deer antlers. Mature bucks have antlers that divide on each side from the ascending main beam to form two Y-shaped branches. Each dichotomous antler normally features four prominent points, as well as a smaller brow tine near the base of each antler.
            
 
            Antler casting (shedding) dates. These dates vary by deer species and region and are also cued by day length. Shortening day length in fall first triggers a rise in testosterone levels that stimulates hardening of antlers and the rut. Continued low levels of
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               	Conditioned aversions: Like all grazing and browsing animals, deer develop aversions to specific plants and can be taught to avoid plants to which repellents are applied. For a brilliant scientific introduction to this range of subjects, search the Internet using keywords conditioned aversions and the names of pioneer researchers Frederick Provenza, PhD, professor of range science at Utah State University, and Michael Ralphs, PhD, USDA/ARS Poisonous Plant Laboratory. The following incorporates core concepts from their research as well as Provenzas many other writings.
               
     
               	Change and learning: Although most of Provenzas research has focused on how livestock learn which plants to select and which to avoid, his recent studies confirm that the same behavioral principles apply to elk, bison, and deer.
               
 
            
 
             
                 
               	Perspectives on toxins: Most plants on pastures and rangelands produce toxins, often in high concentrations, that serve as chemical defenses against herbivores, explains Provenza. Even garden vegetables corn, tomatoes, potatoes, broccoli, spinach contain toxins, but in low concentrations thanks to our efforts to select for low-toxin varieties of plants. There are tens of thousands of toxins, and they all vary in biochemical structures and activities. In animals, they interfere with metabolic processes or reduce digestibility of foods. They can also cause death.
               
     
               	A mixed salad bar: Deer, like people and livestock, prefer a variety of taste experiences, and this preference for variety helps ensure balanced nutrition, while also allowing the chemical compounds in one plant to reduce toxinsunrecognized by taste alonein another otherwise palatable plant.
               
 
            
 
            
               The Walking Browser
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               	Deer-resistant plants
     
               	Repellent substances
     
               	Frighteners
     
               	Deer birth control
     
               	Deer fencing and other barriers
 
            
 
            DEER-RESISTANT PLANTS
 
             
             
            
               [image: alt] 
                  
               

            
 
                 
               	Perennials: amsonia, artemisia, asparagus, baptisia, bee balm, bergenia, bleeding heart, bugleweed, buttercup, candytuft, catmint, chrysanthemum, columbine, comfrey, coreopsis, corydalis, deadnettle, delphinium, dianthus, euphorbia, evening primrose, foxglove, fritillaria, geranium, germander, globe thistle, goldenrod, groundseal, hellebore, iris, iron weed, Jacobs ladder, Joe Pye weed, knapweed, ladys mantle, lambs ears, lavender, lemon balm, lily-of-the-valley, lilyturf, lobelia, lungwort, mayapple, milkweed, monkshoods, obedient plant, oriental poppy, ornamental onion, peony, plumbago, red-hot poker (a.k.a. torch flower), rhubarb, rose mallow, rudbeckia, Russian sage, salvia, turtle head, violet, Virginia bluebells, and yarrow
               
     
               	Trees: beech, birch, black locust, dogwood, eastern redbud, elm, false cypress, fir, hawthorn, honeylocust, horse chestnut, larch, locust, magnolia, maple, pine, plum, serviceberry, spruce, and sweetgum
               
     
               	Shrubs: abelia, andromeda, barberry, beautybush, boxwood, buckeye, butterfly bush, cinquefoil, currant, daphne, red osier dogwood, elderberry, forsythia, germander, heath, holly (some), lilac, Mexican orange, mountain laurel, oleander, Oregon grape, the pfitzer junipers, plum, St. Johns wort, spirea, and viburnum. (However, in winter, starving deer may have no other option than evergreen leaves and the dormant buds of some of these woody plants.)
               
     
               	Annuals: ageratum, cleome, dusty miller, gaillardia, globe amaranth, lantana, lobelia, marigold, poppy, scented geranium, snapdragon, straw flower, sweet alyssum, verbena, and zinnia
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            DEER REPELLENTS
 
             
             
            
               Repellent Cord
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               	Hot pepper: Repellents that contain high concentrations of hot sauce, containing capsaicin, can irritate a deers nose and mouth enough to discourage browsing. At the Institute of Ecosystems Studies in Millbrook, New York, resistance authority Brad Roeller has developed this low-cost do-it-yourself recipe thats effective in fall through spring for protecting vulnerable woody plants. He advises applying every 10 days or so.
               
 
            
 
             
            
                    
                  	1 egg
     
                  	1 cup whole milk
     
                  	1 tablespoon cooking oil
     
                  	1 tablespoon lemon dishwashing liquid
     
                  	1 tablespoon hot sauce
     
                  	6 drops rosemary oil
 
               

            
 
             
            
               	Baby formula: Most commercial repellents rely on odor as well as taste for effectiveness. In their work at the USDA National Wildlife Research Center in Fort Collins, Colorado, Bruce A. Kimball and his colleagues discovered that several food-grade proteins were repellent to blacktail deer when applied to plants.
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               	Soaps and human hair: Gardening magazines continually feature reader letters testifying to the efficacy of strongly scented soaps as well as odors of human hair and stinky clothes. Presented in net bags, all can be effective repellents at garden access points or near prized plants until their scents have dissipated or until deer have become accustomed to them. None look great, however.
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               	Radios: In rural areas, beyond earshot of neighbors, nighttime talk radio can give deer the impression that you are up and about.
               
     
               	Cannons: Large farms employ propane gas exploders that fire throughout the night, though deer become accustomed even to loud sounds.
               
     
               	Also, lesser sounds and sudden movements can put deer on the run. These might come from homemade devices connected to trip wires of fish line in the deers path that fire cap pistols, release jack-in-the-boxes, or set off mousetraps that break balloons. Lennie Rue says he uses a silent dog whistle to get a deers attention when photographing. The inventor of a device that will blow such a whistle when a deer trips a wire near a garden wont likely need other income.
 
            
 
             
             
             
             
            BIRTH CONTROL
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            DEER FENCING AND OTHER BARRIERS
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               	Electrical conduit: For economy and versatility, its hard to beat galvanized electrical conduit in 10- foot lengths. I use it both for straight fence posts in -inch diameter and for bending into arched fencing in either -inch or -inch diameter. When spaced at 10- to 12-foot intervals, -inch conduit is sturdy enough to support heavy-duty plastic-mesh deer fencing. Economical 10-foot lengths are available at home centers and allow you to drive each post 3 feet into soil.
               
 
            
 
             
            
               Installing Rebar
 
               
            
 
                 
               	Steel rebar: For his fence posts, my friend Mel Bristol protects his daylily nursery (bloomingfieldsfarm. com) with repurposed 10-foot lengths of -inch diameter steel rebar. The term rebar is short for reinforcing bar, which is actually designed to reinforce concrete prior to pouring. Conveniently for fencing, rebar has a raised surface pattern that helps keep tie fasteners for the mesh from slipping down. Rebar is available at home centers and masonry suppliers.
               
 
            
 
            
               
            
 
             
                 
               	Painting options: Whether youre using conduit or rebar, your painting options include brushing, rolling, or spraying. Brushing and rolling are probably the most economical options if you already own a brush or roller. But if you have fewer than a dozen posts to paint, spray cans are easiestand maybe less expensivebecause youll have no brush or roller to clean later in solvent. However, if you use a spray can, youll waste paint if you attempt to spray each post individually because of blow-by.
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               Easy Modifications for Wire-Mesh Animal Fencing
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               Bending and Installing the Soderstrom Hoop Fence
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            COMMUNICABLE DISEASES AND PARASITES
 
             
            
            
               Deer Longevity
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