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	MILLER, J.E.; Craven, S.R.   The evolution of wildlife damage management in the United States.
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	CLAY, W.H.  The expanding role of USDA, APHIS’ Wildlife Services program.
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	CURNOW, R.D.  Wildlife damage management research:  Priorities and progress.
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	JULIEN, T.; Schmidt, R.H.  Growth and development of private wildlife control operator enterprises:  History and prospects.
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	FAGERSTONE, K.A.  Current issues with invasive vertebrate species in the United States.
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	CLARK, L..  Advances in repellent research.
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	1550 – 1610
	WARREN, R.J.  Increasing deer numbers and conflicts in the United States.

	1610 – 1630
	MASON, J.R.  Predator damage management.

	1630 – 1650
	DOLBEER, R.A. Managing wildlife hazards at North American airports: The challenge posed by population increases of large-bird species.

	1650 – 1710
	NOLTE, D.L.  Rodent damage management in agriculture, forests, and public lands.

	1710 – 1730
	TIMM, R.M.; Salmon, T.P.  North America’s political and regulatory environment for damage management.
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The evolution of wildlife damage management in the United States

Wildlife damage management in the United States has evolved from one-dimensional animal control to a multi faceted approach including control, but also education, research, and cooperative program management. Once the domain of the federal government with regional emphasis on predator control, wildlife damage management is currently multilayered, with federal leadership under the US Department of Agriculture – Wildlife Services program, broad-based state agency programs and a rapidly expanding private sector component. The industry is serviced and kept current and innovative by a well- respected series of national/international conferences, educational curricula and training, a national Institute at Utah State University, and the emergence of several national professional organizations. Wildlife damage management has progressed from a “second-class” necessity to a mainstream part of the wildlife profession. Commensal rodents, predators, non-native birds, and other “traditional” pest species remain baseline problems, but much more professional attention has been garnered in recent years by suburban/urban species such as squirrels, raccoons, and bats and by the broad overabundance of white-tailed deer, Canada geese, and others.  There is also increased awareness and concern for ecological impacts (damage) caused by large or concentrated populations of native wildlife and emerging wildlife disease problems (chronic wasting disease, West Nile virus, rabies) with real or perceived risk to human interests. We will discuss the current situation in the United States, key by historical events leading up to the current situation, and changing attitudes toward wildlife damage management within the public and the wildlife profession.
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The expanding role of USDA, APHIS’ Wildlife Services program

The transfer of the Federal animal damage control program from the Department of Interior’s Fish and Wildlife Service to the Department of Agriculture’s Animal and Plant Health Inspection Service can be viewed as the major step in diversifying the role of the Wildlife Services program in the wildlife damage management arena. From an activity that consisted almost exclusively as a program to protect livestock and crop resources from wildlife damage in the western United States and an urban/suburban nuisance wildlife program (starling roosts and pigeons) in the eastern United States, Wildlife Services has diversified its program activities. Program diversification has included wildlife damage management of various agricultural commodities, private property, and natural resources with an active public health and safety program (wildlife diseases and wildlife strikes to aircraft). This has been accomplished through an increased awareness by program officials of the wide range of wildlife/people conflicts, while recognizing the need to develop solutions that are science based and a philosophy of addressing wildlife conflicts through expanded partnerships with State and Federal agencies, local governments, and the private sector.
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Wildlife damage management research:  Priorities and progress

Wildlife management professionals are challenged with a growing gap between new and mounting human-wildlife conflicts and the adequacy of today’s wildlife management strategies and techniques to resolve them. Wildlife conflict resolution is an integral part of the science of contemporary wildlife management. The United States Department of Agriculture, Animal and Plant Health Inspection Service’s Wildlife Services program is the national wildlife management agency directed by Congress to develop and implement methods for resolving wildlife damage to agriculture, natural resources, property, and risks to human safety. Wildlife Services uses a structured research needs assessment process to identify wildlife damage and risk problems, nationwide, requiring research for their solutions. These national assessments, conducted every five years, become primary guidance for research planning and implementation at the program’s National Wildlife Research Center. Current research projects focus on priority problems of greatest consequence to agriculture, the environment, and human safety. Studies are underway to reduce mammal and bird damage to high value crops, livestock, aquaculture, forest resources, commercial aviation, and property resources. Also, new research projects are focused on critical problems associated with wildlife-borne diseases impacting agricultural production and human health and safety, invasive species, and overabundant species. Funding for wildlife damage management research in the United States is derived primarily from Federal and State sources. Most funding for the National Wildlife Research Center is appropriated annually by the Congress, and the balance comes from cooperating governmental agencies and private sector cooperators. Because of constrained budgets in recent years, partnerships with other Federal and State agencies, universities, and non-governmental organizations are expanding in response to the increasing magnitude of human-wildlife conflicts in the U.S.

JULIEN, Tim XE "JULIEN, Tim"  and Robert H. SCHMIDT

National Wildlife Control Operators Association, President NWCOA, 1832 N. Bazil Ave, Indianapolis IN 46219 USA (TJ); Department of Environment and Society, Jack H. Berryman Institute of Wildlife Damage Management, Utah State University, Logan, UT 84322-5210 USA (RHS).

Growth and development of private wildlife control operator enterprises:  History and prospects

The development of the wildlife control operator (WCO) industry in the USA is relatively recent.  States “own” wildlife (held in trust for their citizens) within their borders, and traditionally depended on permitted hunters and trappers to manage or control unwanted, problematic, or nuisance wildlife (primarily protected birds and mammals). As urban and suburban environments have grown and matured, this has created a great deal of habitat for a select group of animals. Here, traditional hunting and trapping doesn’t work (reasons include laws and regulations specific to populated areas, shifting attitudes toward traditional management practices, and the presence of species with little value for trappers and hunters). Hence, the development of a for-profit, customer-responsive industry focused on resolving conflicts between people and wild animals, particularly in urban and suburban areas. This industry has evolved over the past twenty years, and is complementary to the pest control operator (PCO) industry (dealing primarily with insects, arachnids, and small rodents). Currently, there are an unknown number of businesses operating as WCOs. Critter Control, Inc., has over 100 offices in 38 states. The National Wildlife Control Operators Association, founded in 1997, has 600 members and works with 15 state associations.  They adopted a voluntary code of ethics and established a peer review trade certification program.  States vary in how they regulate, license, or permit WCO activities, making generalizations difficult, but state oversight of the industry is increasing. WCOS are concerned about additional regulations, insurance availability, loss of technologies (particularly lethal traps), and profits.
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Current issues with invasive vertebrate species in the United States

The U.S. has about 221 non-native terrestrial vertebrate species.  Many, like livestock or pheasants, are beneficial, but some have become invasive. About 20 species of mammals are established in the United States. Over 50,000 horses and burros in western states overgraze vegetation and decrease food for native animals. About 4 million feral pigs cause $800 million damage/year to crops and the environment, and spread brucellosis and pseudorabies. Feral cats kill about 465 million birds per year. Nutria cause over $6 million per year in damage to sugarcane and devastate marshland habitats. Rat destruction of stored grains averages more than $19 billion per year. About 97 of 1,000 bird species in the U. S. are non-native, with 56% considered pests. The pigeon causes yearly damages estimated at $1.1 billion to property and agricultural crops and spreads over 50 human and livestock diseases. House sparrows consume agricultural crops, displace native birds from nesting sites, and can spread 29 human and livestock diseases. European starlings are agricultural pests on grain and fruit crops, consume or contaminate livestock feed at feedlots, and can spread 25 diseases.  The brown tree snake, accidentally introduced on the U.S. territory of Guam after World War II, has caused the extinction of native birds, mammals, and lizards. Introduced rats and other mammalian predators are the major cause of bird extinctions on islands. Wildlife Services is a Federal program that assists in solving human-wildlife problems. The program employs numerous methods to deal with invasive species, including prevention of introductions, exclusion of animals, eradicating animals in localized areas, and managing populations by hunting and trapping.
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Advances in repellent research

Despite considerable demand for non-lethal methods of animal control, few effective chemical repellents are commercially available.  This dearth of repellents is not owing to a lack of primary research which identifies candidate repellents.  The literature is replete with empirical studies that have identified synthetic chemicals and natural products with repellent properties.  However, the costs associated with bringing repellents to market are generally high relative to the profits that might be generated by the niche markets such that few commercial ventures are willing to take on the development costs.  Herein I review these and other factors that inhibit repellent development.  The primary failing of past methods for repellent development has been the reliance on supporting registration costs associated with serendipitously discovered repellents.  One way to reduce the registration costs is to identify chemicals that possess repellent activity and are derived from lists of products that are used in an environmental context for other uses.  Much of the registration cost would already have been expended and the use of such chemicals would represent a value-added component to the compound.  Optimizing among multiple functions, e.g., repellent efficacy, formulation compatibility, environmental effect, and cost minimization, is a common practice in other pest management endeavours, e.g., insecticide development.  One means to accomplish this task is to employ recent advances in quantitative structure-activity studies (molecular modeling) and cell culture for high through-put screening.  I review recent research in these areas and discuss its value in multidimensional optimization models.
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Increasing deer numbers and conflicts in the United States

Since the 1980s, white-tailed deer (Odocoileus virginianus) have become locally overabundant in several suburban areas and parks of the USA. This local overabundance often has lead to increased conflicts between deer and humans, or concerns over native biodiversity in some parks.  Management programs designed to control these overabundant deer populations often are legally and politically complex, publicly controversial, and costly. Reducing these overabundant deer populations has traditionally required the use of lethal methods, such as controlled public hunting or professional sharpshooting. However, many state fish and wildlife agencies in the USA also have recently permitted non-lethal methods, such as fertility control and trap-and-relocation methods, at least on an experimental basis. Research conducted to date has shown that both lethal and non-lethal techniques vary in their economic feasibility, efficacy at the population level, public acceptability, and legal and political complexity. To date, no study using fertility control methods has documented a significant reduction in population numbers within free-ranging deer herds, even after a few years of treatment. Furthermore, several researchers working with trap-and-relocation methods have documented significant mortality of deer after they were relocated. Whereas many suburbanites and park visitors may have initially preferred non-lethal methods to reduce deer overabundance, several of these communities and parks have subsequently adopted lethal control programs when they realized the cost and length of time required for nonlethal methods to reduced deer numbers significantly. These results emphasize the importance of objective and well-conducted public education programs to the management of overabundant deer herds in suburban areas and parks.
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Predator damage management

Coyotes (Canis latrans) are the most successful, opportunistic, and widely distributed predator in North America. They are responsible for most livestock depredation.  Wolves (Canis lupus), foxes (Vulpes vulpes), black bears (Ursus americanus), grizzly bears (Ursus horribilis), cougars (Felis concolor), and bobcats (Lynx rufus) also cause losses to agriculture and occasionally threaten human health and safety. Relocation, exclusion, and legal harvest can effectively manage damage by these species, but less invasive strategies are preferred wherever feasible by many Americans.  Accordingly, the principle focus of predation research at the National Wildlife Research Center is the development of non-lethal methods. Strategies under evaluation include sterilization to modify prey selection behavior by coyotes, behaviorally contingent predator frightening devices for use with bears and wolves, chemical repellents, breakaway snares to radio-collar problem animals, advanced trap monitoring equipment, and species-selective attractants. The aim is to develop holistic approaches to protect both livestock and desirable (threatened species, game species) in shared habitats. These methods are discussed as they apply to livestock protection, protection of wildlife resources, and the promotion of human health and safety.
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Managing wildlife hazards at North American airports: The challenge posed by population increases of large-bird species

Birds and other wildlife pose increasing economic and safety concerns to aviation interests in North America. Civil aircraft collisions with wildlife (strikes) annually reported to the USA Federal Aviation Administration increased from about 1,700 in 1990 to 5,900 in 2002. The known number of civil aircraft destroyed as a result of wildlife strikes in USA and Canada increased from 5 in 1960-1972 to 26 in 1990-2002. The number of airports requesting assistance from the USA Department of Agriculture’s Wildlife Services program increased from about 42 in 1990 to 550 in 2002.  Waterfowl (Anatidae), gulls (Larus spp.), raptors (Accipitridae, Pandionidae, Cathartidae, Falconidae) and deer (Odocoileus spp.) were involved in 80% of reported strikes in which aircraft were damaged; wildlife strikes caused mean annual losses of $479 million to civil aviation in USA, 1990-2001. Three factors have synergistically interacted to increase the problem of wildlife strikes in North America. First, populations of many species hazardous to aviation have increased and adapted to airport environments. Second, commercial air traffic increased at an annual rate of 2.6% from 1980-2000. Third, modern 2-engine turbojet and turbofan aircraft are faster, quieter, and less apparent to birds than older aircraft. The USA National Transportation Safety Board issued 9 recommendations in 1999 to reduce the threat of wildlife strikes. These recommendations included more research in methods to repel birds from airports, use of radar to warn pilots of bird concentrations, development of wildlife hazard management plans for airports, mandatory bird-strike reporting, and improved interagency cooperation in issues involving aviation and wildlife.  Research and development efforts are underway in each of these areas.
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Rodent damage management in agriculture, forests, and public lands

Management approaches used to alleviate damage associated with rodents vary across North America.  I will discuss a wide spectrum of problems associated with agricultural, timber, and public lands. For example, beaver (Castor canadensis) management until recently was targeted at increasing populations in some areas. However, flooding of roads, timber and cropland has become a common problem.  Pocket gophers (Thomomys spp.) also inflict damage to cropland and forest resources. Nutria, an invasive species, impacts native marshes as well as crops. Ground squirrels (Spermophilus spp.) inflict damage to crops and pastures. Vole (Microtus spp.) damage to orchards can be extensive, including damage to crops and pastures. Several species of rats (Rattus spp.) can be detrimental to grain production. Prairie dogs (Cynomys spp.) negatively impact livestock production. Although restricted to the Pacific Northwest, mountain beaver (Aplodontia rufa) are major impediments to reforestation. The current state of practices to reduce damage is described for each species. Current research efforts to improve existing or developing methodologies are summarized, as well as efforts to incorporate ecologically-based management strategies.
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North America’s political and regulatory environment for damage management

The ability to obtain and use effective tools and materials is essential to cost-effective wildlife damage management efforts. Unfortunately, the current economic and political climate in the U.S. and Canada have led to their decreasing availability. For example, rodenticides are often essential to an integrated rodent control program, particularly in agricultural settings. The economics of developing, registering, and marketing rodenticides results in very few private manufactures participating in such efforts. Rodenticides are inherently toxicity to many mammals; such toxicity triggers requirements for laboratory and field tests to demonstrate safety to non-target species prior to regulatory approval. There is little economic incentive to conduct these tests or to research new materials with reduced environmental impacts. Thus, many existing rodenticides face label cancellation. Concurrently, traps, snares, and other such devices have become the target of animal protection and animal rights organizations. In recent years, anti-trap regulations have been adopted in several states that allow the voter initiative process. In California, such a measure was approved in 1998, banning all uses of leghold traps as well as sodium cyanide and sodium fluoroacetate used in predator control; no research exemptions were allowed. Sadly, when tools and materials are lost and there are no suitable alternatives, people out of desperation sometimes turn to illegal solutions.  In some cases, these individual actions can be quite damaging to the environment and to non-targets, dangerous to the user, and of questionable value in solving the problem.


