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Foreword about what can and must be done to conserve them. This is particularly acute in developing countries in Asia. Outside of bears in Japan and some parts of India and Nepal, and the giant panda in China, there is virtually nothing known about the bears in the wild in Asia. Asia is the place where the Asiatic black bear, sloth bear, sun bear, and some populations of brown bear face an uncertain future. Increasing fragmentation of populations combined with ongoing habitat loss and unregulated killing often for sale of parts threaten these Asian bears. The purpose of this status report and conservation action plan is to highlight what we know and what we don’t know about all the bears of the world. We have tried to make suggestions on how to successfully implement conservation programs for bears and their habitat. Hopefully this report can be a resource for governments, conservation organizations, land managers, and students to focus conservation efforts and to serve as a benchmark about the current status of bear conservation. The production of this Action Plan began in the early 1990s. Inevitably, some of the information will have become dated by the time of publication. However, we consider it important not to delay publication by seeking updates at this stage. We would ask the readers to consider this publication as one step in the continuous process of action planning for bears, recognizing that new information is constantly becoming available. It is not meant to be an end to the story of bear conservation, but a beginning.



The bears are one of the most diverse groups of large mammals. Bears are well-known and have a positive image for much of the public. They occupy an extremely wide range of habitats including lowland tropical rain forest along the equator, both coniferous and deciduous forests, prairie grasslands, desert steppe, coastal rainforest, arctic tundra, and alpine talus slopes. They are opportunistic omnivores whose diet varies from plant foliage, roots, and fruits; insect adults, larvae, and eggs; animal matter from carrion; animal matter from predation; and fish. Their dentition and digestive system reflects this varied diet. The eight bear species currently exist in more than 60 countries on four continents. Unfortunately, bear numbers and range are declining in most areas of their range. Some species have been reduced in numbers by 50% or more in the past 100 years. Many populations are fragmented and thus more vulnerable, and human activity continues to intrude into bear habitat. The time for conservation action is growing short for many species and it is likely that in the next 20 years, many isolated bear populations will go extinct forever. Bears are a key indicator of ecosystem health wherever they are found. As such, bears can be a key focus for ecosystem conservation. Conservation of bears and the maintenance of the habitat they need to survive will conserve habitat and space needed for many other species. Conservation of bears also conserves resources needed by local communities such as watersheds, wildlife, and the local culture that in many cases includes bears in legends and stories. Bears are declining in many areas due to a lack of awareness of their precarious status and limited knowledge
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Executive Summary This status survey and conservation action plan describes the status and conservation needs of the eight bear species of the world. These species currently live in more than 65 countries/autonomous regions in four continents. They are a diverse group of large mammals living in a variety of habitats from tropical rainforests to arctic ice. Bears are the umbrella species in most of the ecosystems they inhabit. The conservation of bears and their habitats will preserve the most biodiversity in these areas and focus management efforts on preserving watershed resources that also sustain human populations. Conservation efforts for bears in North America and Western Europe are much more intensive and coordinated than in Asia or Latin America where research and management are minimal or nonexistent. The exception to this in Asia is the intensive conservation of the giant panda in China. The greatest threats to bears exist in Asia, the Middle East, and parts of South America (Table 1). All bear species have declined in numbers and distribution due to the impacts of human activities. Major activities that impact bears are habitat alteration and destruction resulting from forest conversion to agriculture, human settlement in bear habitat, and excessive forest harvest. Unregulated killing of bears for sport, sale of their parts in medicinal products, protection of crops or livestock, and fear of these powerful animals has led to their decline. Asian bears face a particularly destructive combination of all these threats as well as a critical lack of knowledge about their status, distribution, and requirements for survival. Many bear populations in these areas will disappear before they are ever documented. Bear populations at greatest risk include Asiatic black bear populations in Baluchistan, Taiwan, and many areas of Southeast Asia; many small isolated sloth bear



populations throughout their range; sun bear populations throughout their range; brown bear populations in Mongolia, Tibet, France, Spain, and Italy; all giant panda populations; and the spectacled bear populations in Venezuela, Columbia, and the desert populations in Peru. Priority actions for bear conservation include: • Initiate surveys of status and distribution for Asian bears; particularly sun bears and Asiatic black bears in Southeast Asia and southwest Asia, and brown bears in the Middle East and southern Asia. • Develop cooperative projects to work with select countries in the range of sun bears, Asiatic black bears, spectacled bears, and Asian brown bears to establish local managers with knowledge of and experience with bears and to develop management plans. This is particularly important in countries with unknown bear populations like Indonesia, Malaysia, Thailand, Laos, Vietnam, Myanmar, and Venezuela and in countries with significant bear populations where more effort is needed such as China, Far East Russia, Ecuador, Bolivia, and Peru. • Enhance cross-border management efforts as many of the best remaining populations and habitats exist across international borders such as Peru-Bolivia-Ecuador, Columbia-Venezuela, Laos-Vietnam, and GreeceBulgaria-Macedonia-Albania, and France-Spain. • Support research projects to develop basic knowledge of habitat requirements, population status and survey methods, and mortality management to serve as the biological basis for management plans. • Document the impacts of illegal trade in bears in Asian countries and select study areas to document these impacts on representative populations of Asiatic black bears in China and in places in Southeast Asia such as in Laos or Vietnam.



Table 1. Bear species at greatest risk. Species



Distribution areas



Status



Threats



Conservaton efforts



Giant panda



China



Endangered



Small numbers; fragmented populations



Intensive



Asiatic black bear



Asia



Threatened to Endangered



Highly fragmented; virtually unknown in the wild; ongoing killing for parts trade



None



Sun bear



Southeast Asia



Threatened or Endangered but basically unknown



Highly fragmented; unknown in the wild; habitat conversion



None



Sloth bear



Indian subcontinent



Threatened



Highly fragmented; intensive human pressures



Few



Spectacled bear



South America



Threatened



Habitat loss; illegal hunting; lack of sustainable resource use by local people



Few



vii



•



•



•



research programs, population survey techniques, and sustainable harvest plans in eastern European countries such as Romania and Bulgaria.



Link bears to ecosystem health and human community prosperity in countries within the range of each species with projects that focus on the needs of bears, humans and their shared resources. Study the relationship of forest harvest to sun bear and spectacled bear food habits and habitat use in tropical forests where harvest pressure is high and where the impacts of harvest are unknown. Work with local wildlife managers to develop sound



This action plan attempts to summarize a vast amount of information. It details much of what we know about bears, but the gaps clearly show what we do not know and where we need to place our conservation efforts in the future if we are to stop the decline of bear populations worldwide.
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Summary of the status of bear species by distribution. Species



IUCN Red List Category



CITES listing



Country



Population status



Giant panda EN(B1+2c,C2a) Appendix I Ailuropoda melanoleuca



241 China



Sun bear Helarctos malayanus



DD



219 Unknown Unknown Unknown Unknown Unknown Unknown Widespread but unknown Widespread but unknown



VU(A2cd,C1+2a) Appendix I



Spectacled bear Tremarctos ornatus



VU(A2bc)



LR(lc)



157 Small, threatened Small, threatened Decreasing Decreasing Decreasing



Appendix II



168 193 179 182 164 144



Canada United States Mexico LR(lc)



Isolated populations, decreasing? 229 Decreasing? Stable? 236 Unknown Unknown, Extinct?



Appendix I Columbia Venezuela Ecuador Perú Bolivia



American black bear Ursus americanus



223 216



225 India Sri Lanka Nepal Bhutan Bangladesh



Brown bear Ursus arctos



Small, endangered



Appendix I Myanmar Thailand Laos Vietnam China Cambodia Malaysia Indonesia



Sloth bear Melursus ursinus



Species account (p.)



Stable Stable to decreasing Stable



Appendix II



147 151 155 39–143



Norway Sweden Finland Estonia Belarus Latvia European Russia Romania Ukraine Slovakia Poland Czech Republic Bosnia and Hercegovina



ix



Very small, threatened Increasing Stable Stable Unknown Very small, threatened Increasing? Large numbers, decreasing Decreasing Increasing Stable Very small, threatened Decreasing



86 111 63



136 93 96 89 113



Summary of the status of bear species by distribution ... continued. Species



IUCN Red List Category



CITES listing



Brown bear ... continued



Appendix I Appendix I



Polar bear Ursus maritimus



LR(cd)



Country



Population Status



Yugoslav Federation Croatia Slovenia Greece Macedonia Albania Austria Italy Bulgaria Spain France Turkey Georgia Azerbajhan Syria Iraq Iran Turkmenistan Kazakhstan Uzbekistan Tajikistan Kyrgyzstan Afghanistan Pakistan India China Mongolia Central/eastern Russia Japan United States Canada



Decreasing Stable Stable Very small, threatened Very small, threatened Stable? Very small, threatened Very small, threatened Decreasing Very small, threatened Very small, endangered Unknown Unknown Unknown Unknown Unknown Small? Unknown Unknown Unknown Unknown Unknown Unknown Very small, endangered Small, threatened Fragmented, threatened Very small, endangered Stable to decreasing Stable? Stable to increasing Stable?



Appendix II



VU(A1cd)



CR (B1+2abc,C2a) CR (B1+2abc,C2a)



118 115 119 72 118 56 81,84 59 100 67



125 123 131 136 128 40,40 46 255



Canada Norway Greenland Russia United States Asiatic black bear Ursus thibetanus



Species Account (p.)



Stable Stable Stable Stable Stable



Appendix I



199 Far East Russia China Japan South Korea North Korea Taiwan Vietnam Laos Cambodia Thailand Myanmar Malaysia Bangladesh India Nepal Bhutan Pakistan Iran



x



Decreasing Decreasing to stable? Decreasing Extinct? Unknown, extinct? Very small, endangered Unknown Unknown Unknown Unknown Unknown Unknown Unknown Decreasing? Unknown Unknown Very small, endangered Very small, endangered



211 200 207 213 216



202



Chapter 1



Introduction Stephen Herrero People are fascinated by bears. The giant panda (Ailuropoda melanoleuca) exemplifies this attraction. Known the world over as an image of China, the giant panda has been adopted as the animal symbol to represent the World Wide Fund for Nature (WWF). It is also a source of fascination and joy for the many millions of people who have made trips to the few zoos fortunate enough to display them. Yet despite the undisputed value of pandas, their wild populations are threatened with the possibility of extinction. The species exists in six separate mountain ranges in China, which together have 23 population fragments, and in total number only about 1,000 individuals (Schaller et al. 1985; Reid this volume). Giant pandas compete with increasing numbers of Chinese for the basic resource pandas need for survival – wild land and its production of bamboo. The panda’s situation is a textbook study of fragmented populations and minimum viability – the same factors influencing the future of many other bear species worldwide. There are eight species of bears in the world (Waits et al. this volume). Wherever they are found they occupy a special place in human culture. Throughout the world, people see bears as having human-like characteristics. Bears walk for short distances on their hind legs, planting their feet flat on the ground. When shot and skinned they look shockingly human-like. They have few young and look after them with focused care reminiscent of human mothers. Bears are curious, and extremely playful when young. Above all, bears are seen as having power. Power means physical strength, combined with spiritual influence. Numerous human cultures around the world symbolically or physically try to incorporate the power of bears into their people. This is done by worshipping bears, eating various parts of bears, wearing their claws or skins as ornaments, taming or displaying bears, photographing them, and even by doing research on them. Throughout temperate zones, the bear is a symbol of vitality and magic to aboriginal peoples because of its ability to apparently enter the earth each fall and be “buried” (hibernation), and to be reborn each spring after its winter internment. The bear image also has unique power to evoke love and warmth through the hundreds of thousands of teddy bears sold each year.



The nature of bears Biologically, bears are large-bodied members of the mammalian order Carnivora, family Ursidae. They evolved from smaller, tree-climbing, predatory ancestors (Miacids) about 25 million years ago. Today, only the polar bear (Ursus maritimus) is primarily carnivorous and predatory. The polar bear is also the largest bodied of the modern bear species and the largest non-aquatic carnivore in the world. Adult males may weigh from about 350 to over 650kg. (Stirling 1988). Most modern bears, including the brown or grizzly * bear (U. arctos), the American and Asiatic black bear (U. americanus, U. thibetanus), the sun (honey) bear (Helarctos malayanus), and the spectacled bear (Tremarctos ornatus), are dietary generalists, ingesting a variety of concentrated energy sources such as fruits, nuts, insects, fish, carrion, and mammals. Mammals such as moose (Alces alces) and caribou (Rangifer tarandus) are usually only killed when they are easy to catch, such as when crippled or newly born. Nutritious, and easy to digest green vegetation is also eaten, especially when more concentrated energy sources are unavailable. In temperate and arctic portions of the northern hemisphere, most bear species hibernate when food isn’t readily available. Hibernation may last for up to seven months, without the bear eating, drinking, defecating, urinating, or significantly losing bone mass (Nelson 1973; Floyd and Nelson 1990). Birth and suckling may occur during hibernation. Other bear species have more specialized diets. The predacious polar bear has been mentioned. The giant panda feeds almost exclusively on bamboo. This is available throughout the year, hence the giant panda doesn’t hibernate. The sloth bear (Melursus ursinus) is a somewhat specialized feeder on insect aggregations, but it also eats fruits, honey, and green plants. It has lost the first pair of inner incisor teeth thus creating a channel through which it sucks insect aggregations. Bears are found from the high arctic (polar bears) to lowland tropical forest (sun bears) (Figure 1.1). Today bears exist on all continents except Australia, Antarctica, and Africa. There are significantly more bears in the northern than in the southern hemisphere. The spectacled



* Brown bears are called grizzly bears throughout the lower 48 States of the USA and over most of Alaska. In this volume brown bears are referred to as such except in the chapter on the USA where they are referred to as grizzly bears.
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Giant panda Ailuropoda melanoleuca Sun bear Helarctos malayanus Sloth bear Melursus ursinus Spectacled bear Tremarctos ornatus American black bear Ursus americanus Brown/grizzly bear Ursus arctos Polar bear Ursus maritimus Asiatic black bear Ursus thibetanus Figure 1.1. General distribution of bear species throughout the world.
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which they would capture and raise a brown bear cub for a year, suckling it to a human mother. Then the cub was ritually sacrificed and shared by the tribe (Shepard and Sanders 1985). Amongst indigenous peoples that hunted or kept bears for sacrifice, care was almost always taken to propitiate the spirit of the bear so that bear ancestors and spirits would not take revenge. The bear has long been a powerful figure in the spirit world of indigenous people. This has also been true among Western European peoples. Some of their earliest tales of power and influence involve bears. Among Germanic peoples of northern Europe there was a particularly fierce class of warriors called berserks (ber=bear and serk=skin) (Rockwell 1991). Berserks are said to “have fought without armour, sometimes naked or wearing only a bearskin” (Rockwell 1991). The term is still with us today, berserk meaning “wild and out of control”, fearsome traits for a warrior. The Beowulf legend is but one version of an archetypal story of a bear impregnating a woman who gives birth to a supernatural bear son (Rockwell 1991). Bears are now gone from much of their former range in the western world, yet their name lives on in cities such as Bern (bear), Switzerland, and a grizzly bear is displayed on the California state flag. Both in Switzerland and California, the bear species which is symbolically represented, the brown bear, no longer survives. Only its spirit lives. Is symbolic representation of bears enough? We think not, but maintaining bear populations and the habitat they depend upon is difficult. Conservation ultimately depends upon how much people value bears and nature. In France only a handful of bears survive (Camarra this volume). Human activities so occupy France’s landscape that there seems to be no room for bears. In other parts of western Europe, attempts are being made to reintroduce brown bears, but finding space for bears isn’t easy. Where bears exist in small, remnant populations, as in Parco Nazionale d’Abruzzo, Italy (Zunino and Herrero 1972; Boscagli this volume) or in the Cantabrian Mountains in northern Spain (Clevenger and Purroy this volume), major conservation programs are the reason for bear survival. In the Cabinet-Yaak ranges of northern Idaho, brown bears have diminished to the point that population augmentation is now being attempted (Servheen pers. comm.). In places such as these, and in many other places throughout the world, people are working to conserve bears because of the power of the bear, the deep roots that join humankind and bears. Bears are symbols of the strength of untamed nature. For anyone who values wilderness, the brown bear is a vital component of much of the last real wilderness left in the northern circumpolar regions of the world. Naturalists, hunters, photographers, people close to the land, and tourists can all potentially benefit from association with nature, through bears. To protect and manage bear habitat requires social, political, economic, and biological stability. It also requires



bear of South America is the only bear found predominantly in the southern hemisphere. Individual polar or brown bears may range over thousands of square kilometres; brown bears occasionally concentrate in food rich areas such as salmon streams. At McNeil River Falls, Alaska, a world-famous site for viewing brown bears, over 120 bears may occasionally be found within about 3.2km of the Falls (Walker 1993). Most bear populations are much less dense and do not congregate to this extent. Bear populations usually require large areas of land to survive. They typically compete directly with people for resources such as space, food, security cover, and even life itself. Several bear species will also kill or injure livestock, raid beehives, damage agricultural or forestry crops, or otherwise directly compete with people. Some bear species are occasionally dangerous to people (Herrero 1985). These include the brown bear and the polar bear. Other species, such as the American and Asiatic black bear, and the sloth bear will more rarely attack people. All other bear species have the strength to inflict serious injury to people, but they seldom do. The potential danger of bears to people has led to human emotions ranging from fear and hatred, to respect and admiration. Bears are reproductively conservative. As mentioned, they have few young and the female looks after the young carefully. Because of low reproductive rates, bear populations recover slowly, if at all, from mortality rates that exceed recruitment. Most bear populations outside of North America (and some there) are in serious decline. People with firearms can readily kill bears. The bulldozer and the chainsaw remove their habitat. But bear hunting can be managed to maintain biodiversity, some bear populations can be fully protected, and habitat both outside and inside reserves can be managed for bears, other wildlife, and people. The support of many people, locally, nationally, and internationally will be required to achieve the goal of bear and nature conservation.



Why conserve bears? In the northern hemisphere, where most bears are found, humankind has, for many thousands of years, sought power and significance through bear worship and other types of relationships with bears (Hallowell 1926; Shepard and Sanders 1985; Rockwell 1991). For thousands of years bear hunters and the bear hunt itself were sacred. Wearing and owning a necklace of grizzly bear claws conferred power to a Blackfoot Indian family living on the plains of North America (Ewers 1958). The Cree Indians of Canada’s boreal forest region killed and ate American black bears. The flesh was eaten communally, each bone was saved, and the collection of bones ceremonially returned to the earth (Rockwell 1991). The Ainu, the indigenous people of Hokkaido Island, Japan, had an elaborate ceremony in



4



brown bear populations are now managed for sustainability (Miller and Schoen this volume). The scientific and medical values of bears are also considerable. Bears may hold the key to understanding several health problems that affect humans. Osteoporosis (bone loss) in humans occurs during periods of physical inactivity such as when bed ridden, or during space travel. Bears are the only known animals that can maintain bone mass during long periods of physical inactivity (Floyd and Nelson 1990), a physiological adaptation to hibernation. Brown bears, and American and Asiatic black bears may go for up to seven months without eating, drinking, urinating, or defecating. Understanding the mechanisms behind this extreme form of dormancy may help astronauts prepare for space travel, and has helped doctors treat patients with kidney disease. In much of east Asia dried bear gallbladders (the bile salts) are widely used to treat a variety of human ailments, but especially for serious conditions such as liver cancer and cirrhosis of the liver (Mills 1995). There is tremendous value and demand in east Asia for bear bile. Mills (1995) surveyed doctors in S. Korea and found that they would pay US$1,000 to US$18,750 for a gall bladder guaranteed to be from a wild bear. This medical demand for wild bear bile places awesome pressure on wild bear populations in most areas of east Asia (Mills and Servheen 1991). It has repercussions worldwide for illegal trade and poaching, although the Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES) has proven to be reasonably effective in controlling illegal trade (Rose and Gaski 1995). The medicinal value of bear bile has also led to wild bears being brought into captivity and “milked” for their bile by using permanently attached catheters. In China, as of 1992, 6–8,000 bears, mainly Asiatic black bears, were kept in “ranching” operations (Jizhen this volume). Mills (1995) reported that as of 1994, 10,000 or more bears were being kept on bile farms. There has been serious attempt by the Chinese government to prevent wild bears being brought into such operations, and to make the “farms” dependent upon captive breeding (Jizhen this volume). The unique active ingredient of bear bile, ursodeoxycholic acid, has been synthesized and is widely sold in countries such as S. Korea and Japan (Mills and Servheen 1991). However, most people who use dried bear bile believe the wild substance to be the most effective. The complex socio-medical issues associated with bear gall bladders must be understood as part of the basis for progressing on bear conservation programs in Asia. In identifying the various values that bears have for people, we should not forget their basic existence value. Bears are unique creatures with whom we share the earth. For some people this is enough justification for bear conservation. However, to maintain bears we must also maintain the natural ecosystems that are their habitat.



core reserves (protected areas) large enough to maintain viable bear populations. Development will occur in surrounding areas (buffer zones), but to maintain bear populations, development must be sustainable, not degrading the natural environment on which both humans and bears depend. The benefits of development must be reasonably equitable, at least to the point of socio-political stability. The implications and value of bear conservation, and related sustainable development are far more extensive and desirable than might at first be imagined. Bear conservation inevitably helps to conserve healthy watersheds and natural ecosystems, and hence species diversity. For example, Peyton (this volume) estimates that by preserving spectacled bears in their varied range of habitation in South America (from high paramo alpine meadows to mid-elevation cloud forest) would also conserve 40% of all species present along this elevation gradient. An example of how spectacled bear conservation can help to maintain natural ecosystems and biodiversity, and also contribute to sustainable development, is provided by La Planada Nature Reserve – Awa Indigenous Reserve. This 3,500km2 protected area is home to spectacled bears, about 1,200 Awa Indians, and non-indigenous Colombians (Orejuela this volume). This reserve is located in one of the most biologically diverse areas on earth. Reserve managers are attempting to protect spectacled bear habitat, and to assist the Awa Indians and other inhabitants with sustainable development. As with all examples of bear conservation, this one is complexly interwoven with human affairs represented by several jurisdictions. Bears can pay their way if given a chance. In the Arctic region of Canada, polar bear populations are managed for conservation and sustained yield hunting. Harvesting permits are based on population surveys. The permits go to indigenous peoples and they in turn often sell guided hunts. Economic benefits are considerable (Stirling 1988). In other places, bears attract tourists who will spend significantly to see, hear about, learn about, or even just stay for awhile in areas where bears are found. In some areas such as McNeil River Falls, Alaska, the Khutzeymateen and Kateen rivers of British Columbia, or Yellowstone National Park, Montana, tourists and photographers come from all over the world to experience brown bears. Such photographs appear in and help sell many books and calendars. Good interpreters can share the power of bears with visitors even if the bears in a given area are hard to see. In 1990, the Minnesota Museum of Science launched a major travelling exhibit on bears. It has been continuously exhibited in cities throughout North America, and is booked through the year 2000. In North America, Europe, and Asia one value attributed to brown bears is that of highly prized trophy animal generating significant direct revenue. In North America, after a century of serious declines, many hunted
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recorded brown bear mortalities in Alberta. Of these mortalities 795 were directly human-caused, most of these by legal hunting. Only three natural mortalities were recorded. Even grizzly bears that live in national parks in the contiguous United States seldom die from causes other than being shot (Mattson et al. 1995). The fundamental element for maintaining bears in any area is to control human-induced mortality (Mattson et al. in press). The second major factor influencing bear populations is habitat loss. For example, in Norway, sheep and agriculture now occupy most of what was once brown bear habitat (Sorenson this volume). In the contiguous United States the grizzly bear only occupies 2% of its former habitat (Servheen pers. comm.), the rest has been developed so extensively for human uses that grizzly bears no longer survive. Of course habitat loss interacts with mortality, and if severe enough the outcome is bear extirpation. But landscape use can be planned with bears’ habitat needs in mind. The Yellowstone Ecosystem wasn’t planned this way originally; however, since 1975 when the grizzly bear was declared a threatened species in the contiguous United States, regional planning has been directed toward managing grizzly bear mortality and maintaining habitat (USFWS 1993). Since the early 1980s many of the new trails built in occupied brown bear habitat in Alberta and British Columbia have been designed to control habitat impacts and also to decrease chances of bear encounters with people (Herrero et al. 1986; McCrory et al. 1989). The third factor influencing bear populations is habitat fragmentation. The range map for pandas, 1800–1993 (Reid this volume), is a classic example of habitat loss and fragmentation, and declining populations. The six panda sub-populations remaining are not currently connected to one another. No one knows the viability of these populations, although none appear to be large enough to meet current criteria for long-term viability (Waits et al. this volume). A parallel situation exists in the contiguous United States where, coincidentally there are also six, fragmented sub-populations of grizzly bears remaining (Servheen 1990). Landscape level planning needs to take in account potential bear habitat fragmentation and its implications regarding viable populations. Consideration of the various papers in this volume suggests that bears will do best where a major piece of habitat is protected as a “core” reserve. Yellowstone and Glacier NPs serve this function for grizzly bears in the contiguous United States, as do the contiguous Rocky Mountain national parks in Canada (Banff, Kootenay, Jasper, and Yoho). But in each of these cases, and in most others, the size of the protected core does not appear to be large enough to maintain a long-term viable population of grizzly bears (Newmark 1985). Important grizzly bear habitat in surrounding areas needs to be identified, protected, and bear access needs to be provided for via travel corridors (linkage zones). These larger landscapes,



These ecosystems also provide clean water, air, and genetic resources – the basic resources people need to survive. The affairs of bears and human survival may be more intertwined than most people believe.



Status Survey and Conservation Action Plan for Bears Preparation of this Action Plan has been a considerable task. The plan has had to address the status and conservation of eight species of bears found in 62 countries. In each country we have attempted to involve various stakeholders who either have legal responsibility for managing bears, or who were willing to assume some responsibility for the future of bears and the habitat they need to survive. We, the editors of the action plan, are indebted to the many contributors who donated their time and expertise. Most of this Action Plan is a series of species by species, country by country reports, essential for understanding the status and needs of bear conservation in various places. In preparing this large amount of information we asked the authors to follow a common format where possible. The reader can therefore expect, in order and when available, information regarding: historic range and current distribution of the bear species; the current status of bear populations in the country; the legal status of bears; threats to bear populations and habitat; management of bears; human-bear interactions; public education needs; and conservation action recommendations (possibly including costs of various proposals). Additional information on the status of various bear species throughout the world can be found in Servheen (1990). This Action Plan reveals a litany of bear population declines and habitat destruction, in every case because of human activities. The patterns and outcomes are somewhat archetypal. When people move into an area they settle the most agriculturally productive lands first. Soon the most sensitive bear species are more or less excluded. Examples would be the exclusion of brown bears from the prime agricultural areas of Europe or California. Bears then either are extirpated, or relegated to more marginal quality lands, often mountainous areas. But human pressure continues even in these marginal lands. The outcome of this scenario is not predetermined, however. Bears may be extirpated, as was the case for grizzly bears in most of the contiguous United States, or they may survive. This action plan is a guidebook for co-existence between bears and people. Throughout the world, three major factors drive the loss or decline of bear populations. The first major factor is human-induced mortality. There are few places in the world where bears now die other than by being killed by human beings. For example, Gunson (1995) reviewed 798
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for identification of species, geographic origin, sex, and individuals. These techniques should prove invaluable in cases involving poaching. Servheen (this volume) addresses the population and habitat research needs for bear conservation. Servheen argues that scientific data should be an important element for making management decisions related to bears. He recognizes that money will usually not be available for radio-collaring and long-term studies using marked individual bears. He points out the value of monitoring the minimum number of reproductive females and their distribution, and the need to monitor mortality for this and other age/sex classes. Servheen also emphasizes the value of integrated mapping of vegetation, bear distribution, human uses of the management area, and various habitat parameters such as quality, use, loss, fragmentation and alienation. This mapping approach, especially if developed in a Geographic Information System (GIS), allows for visual representation of bear management variables at various scales. Such maps can be used to communicate essential information about bears to a broad public. There is no simple formula for implementing any section of this action plan; however, respect for and working with local peoples, bottom up and top down planning combined, interagency-multi stakeholder processes, education, and supportive human values are all key dimensions. Plans are easier to make than to implement. The third general section addresses the question of trade in bears and bear parts. While trade in live bears does not appear to be a serious issue, the demand for bear parts for traditional East Asian medicine is impacting many bear populations, not only of those species that inhabit the countries where bear parts are in demand but further afield in the Russian Far East and elsewhere. We, the various members of the IUCN/SSC Bear Specialist Group and the IUCN/SSC Polar Bear Specialist Group have prepared this Action Plan out of our concern for bears and the natural environments that support both them and us. We hope that you, our readers, not only share our concerns, but will also find new inspiration and ideas that will lead toward long-term co-existence of bears, people, and nature.



including both protected cores and surrounding habitat, are necessary because of the large home ranges of grizzly bears and the large area needed to maintain viable populations. The protected area model developed by Noss and Cooperrider (1994) is a useful framework for designing reserves to protect bears and other large, mobile species, as well as the natural ecosystems upon which the species depend. Because grizzly bears in the Yellowstone, and Canadian Rocky Mountain parks are so wide-ranging, they enter different management jurisdictions. Knight (pers. comm.) found that the average grizzly bear in the Yellowstone Ecosystem entered 4.2 different management jurisdictions in a year. These included national park lands, forest service lands, county owned lands, and others. In each of these jurisdictions conditions have to be favorable for grizzly bears if they are to survive. The Interagency Grizzly Bear Management Team evolved to serve the need of coordinating management across the various jurisdictions. (USFWS 1993). In the regions surrounding the Rocky Mountain Parks of Canada a similar but less formal Interagency-Multi stakeholder Grizzly Bear Steering Committee has evolved (Herrero 1995). However they are structured, such groups representing the interests of various human groups, as well as the interests of bears, will be essential elements for bears to survive in developing landscapes. Other useful planning tools in this regard are the concepts of ecosystem management (Grumbine 1994), cumulative environmental impact assessment (Weaver et al. 1986; USDAFS 1990), and adaptive management (Walters 1986). However difficult it may be to manage bear mortality, habitat loss and fragmentation, and interagency differences, it is far less difficult than attempting to reintroduce bear species into areas that have become dominated by human affairs. The slow progress in implementing proposed brown bear reintroductions in western Europe, or grizzly bear reintroduction into unoccupied habitat in the contiguous United States, are clear examples of this principle. In addition to country/species reports, this Action Plan contains three general sections. The section on bear molecular genetics contributes a clear view regarding why we consider there to be eight species of bears (Waits et al. this volume). This section also highlights the fact that many of the existing sub-species of bears, based on morphometrics, may not be valid taxonomic units. Bear molecular genetics has also been used to develop a bear population estimation technique based on DNA analysis of hair samples collected from unmarked individuals (Woods et al. 1996). Also discussed in the molecular genetics section are new forensic techniques based on samples of hair or blood that allow



Personal communications Knight, Richard. (Director, Yellowstone interagency grizzly bear study team, U.S. Biological Survey, Bozeman, Montana.); Peyton, Bernie. (Bear biologist, Berkeley, Calif.); Servheen, Christopher. (Grizzly bear recovery coordinator, U.S. Fish and Wildlife Service, University of Montana, Missoula.)
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Chapter 2



An Overview of Bear Conservation Planning and Implementation Bernard Peyton, Christopher Servheen, and Stephen Herrero considerations (Mattson et al. 1996 and references therein). This is especially true in, but not restricted to, rural areas where public understanding of scientific concepts and methods of inquiry is limited. In such areas, the growing demands of people for the same resources bears need to survive (e.g., space, water, food, shelter, and travel corridors) forces wildlife managers to simultaneously consider the needs of both people and bears. Managers strike a balance between these conflicting demands, and at the same time have a feeling about what can prevent that balance from being attained. This problem is becoming increasingly difficult to solve in favor of preserving bear populations. The smaller and more insular bear populations become, the more the ecological needs of bears dictate the decisions managers must make if bear populations are to persist. In this chapter we treat both the narrow scientific and broader holistic aspects of problem solving. The strength of one aspect is the weakness of the other. Whereas the scientific approach yields technical definitions and fixes to problems, the holistic perspective comprehends and anticipates what can prevent technical fixes from being successful. Michael Thompson and Michael Warburton (1992) summed up this redundancy as follows: “To understand just the fixes is to risk some nasty surprises once you start implementing them: to understand just the obstacles is to risk never getting to the point of implementing anything. The challenge, therefore is not to choose one or the other but to usefully combine these two modes of understanding.” Although our focus is bears and the people who live with them, the principles we mention are applicable to the implementation of plans in any field. Our remarks are addressed primarily to government resource managers, but not limited to them. We leave it to our readers to select the parts of this chapter that pertain to their situations.



Introduction One of the most significant threats to successful conservation planning is lack of an organized approach. Poor organization and the inability to implement conservation in a timely fashion is as great a threat to bears as human actions that fragment and destroy bear populations and their habitat. In this chapter we provide procedures for designing and implementing conservation plans to benefit bears and people. These procedures are intended to empower natural resource managers to act, particularly in the developing parts of the world where knowledge about bears and resources to implement conservation action are most needed. Lack of knowledge contributes to uncertainty about the correct action to take, and lack of capital and trained human resources increases probability of inefficient actions. Below we present ways to organize conservation programs, improve the use of existing resources, and comment on management strategies that need more attention. The process of planning and implementation is a social activity that relies on organizational expertise and political support as well as the scientific facts about bears. Our outline for effective conservation programs for bears is: 1) identifying threats and other issues affecting each bear population of interest; 2) prioritizing these threats/issues; 3) developing methods and criteria to select projects and institutions that address threats/issues; 4) assigning responsibilities to individuals and organizations best suited to implement actions; 5) establishing a time frame for implementation; 6) allocating human and capital resources efficiently; and 7) modifying actions to have expected progress in established time frames according to the recommendations of monitoring and evaluation. Political support is vital for each of these 7 steps, which we discuss below. Planning and implementation of successful conservation action is fundamentally a problem-solving art requiring political support. Biological information, which is assumed to be objective, is a major influence on the development of the action planning process, but is not the sole determinant of whether individuals or groups will support policies to conserve bear populations. Those decisions are based upon cultural beliefs, values, economics, threats (either real or perceived as a result of the action), and political



Planning Planning is the process of determining the recipient(s) and sequence of events to implement actions. This process is guided by the mission of an organization that does a thorough inventory of what is known about a problem and its own capacity to address it (Figure 2.1, Table 2.1).
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Table 2.1. Knowledge and associated steps that are taken to plan and implement programs that benefit bears (after Servheen 1997, Little 1994). Knowledge Category



Purpose



BIOLOGICAL/ENVIRONMENTAL Bears: (Table 2.2) Humans: population growth and distribution, activities (e.g., road building, settlements, crops, grazing, timber harvest, mining, hunting, etc.), effects on bears (mortalities, changes in behavior, etc.), and bear use of habitat (access, habitat fragmentation and loss, etc.). Ecological/environmental matrix: local scale (fire, rainfall, temperature, soil erosion, plant phenology, pests, etc.), global scale (pollution, El Niño effect, global warming, etc.).



Identify threats to bears, prioritize threats, and determine location of the most vulnerable point for each threat. Determine what is necessary to address each threat and the criteria on which to judge success Monitor management action.



SOCIO-POLITICAL INSTITUTIONS Power and authority over resource use: ability to enforce policies and regulate resource use, ability to encourage cooperation with other groups, public attitudes towards institutions with authority. Internal capacity: structure (vertical and horizontal, compatibility with program tasks, etc.), knowledge and ability to incorporate learning, commitment to policies, etc.



Determine who will be responsible for implementing project tasks. Set timetable to address each threat based on institutional capacity.



LEGAL/ECONOMIC Basis for sustained resource use: land and resource ownership patterns, usufruct rights, etc. Access to capital and education/training,



Understand incentives needed to create stewardship for bears and compensate losses from desired changes in human activity. Set timetable: based on external factors.



Labor availability and employment (formal and informal), Market issues: including those that influence the trade in bear parts, perceptions of threats to livelihood, etc. VALUATIONAL Cultural and spiritual beliefs, Public attitudes towards bears and other elements of the natural world,



Build programs on existing beliefs, and thus strengthen acceptance of project goals.



Understanding of concepts: conservation, biodiversity, sustained resource use, etc.



This management information is then converted to goals, objectives, and specific strategies to address problems. The primary objective of planning is to maximize the efficient allocation of scarce resources to their highest priority needs. Inadequate planning is a primary cause for failures to achieve conservation objectives. Planning consists of three steps when used to conserve bear populations: identifying threats (part of management information), prioritizing threats (goals), and determining what is needed to address each threat (objectives and specific strategies) (Servheen 1997).



Most bear populations are threatened by human-caused mortality, habitat fragmentation, habitat loss, and lack of public or political support (Servheen 1997). Planners should then detail the kind and amount of information needed to precipitate, justify, and rationalize actions that address threats (Mattson, D., U.S.G.S. Forest and Rangeland Ecosystem Science Center, Moscow, Idaho, pers. comm. November 1997). Threats should be defined comprehensively, not just with biological or technical terms (Schön 1983). To do so planners must have information about people who cause bear mortalities and compete with bears for resources. This requires identifying key participants, clarifying perspectives, describing their relations and strategies, and identifying outcomes that are relevant to them (Mattson, D., U.S.G.S. Forest and Rangeland Ecosystem Science Center, Moscow, Idaho, pers. comm. November 1997). The way people behave is strongly influenced by how they perceive the costs and benefits associated with protecting



Identifying threats The initial aspect of planning bear projects is to clearly define threats to bear populations. How threats are defined and understood affects every subsequent event in plan implementation. We suggest categorizing threats by type.
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with the authority to make decisions that enhance bear conservation (Servheen 1997). The results of that authority can include conserving resources for long-term human benefits (e.g. road closure to protect critical habitat, reduced timber sales) and promoting changes in government organizational structure to improve its ability to address threats. In developing parts of the world (notably in the tropics), lack of basic information about bear ecology inhibits managers’ abilities to prioritize threats or choose among alternative strategies to correct them. This is somewhat offset by a limited number of stakeholders that need to be coordinated under the centralized governments of developing nations. Wildlife managers in developed countries generally have the opposite problem: more management information, but a large number of stakeholders and many structures of authority that require coordination. Managers faced with either prospect may be reluctant to take aggressive action against threats. Some specialists act with deficient information because they know bear populations will continue to decline if they do nothing. Others need a prescribed set of actions that address the critical issues of most bear populations before they start. We suggest the right way to proceed is somewhere between these two positions and explain our reasoning in the next section.



bears and bear habitat. Therefore threat definitions should include the socio-political, legal and economic, and valuational forces that modify human behavior (Table 2.1). Specialists in these areas and opinion surveyors may be needed to reveal what the public thinks about issues and how they might react to a management decision. At a minimum planners should understand how land and other resources are owned and/or leased, what legitimizes the power of authorities over their constituents, and the decision-making processes that govern resource use (Servheen 1997). Inclusion of the non-biological information in the definition of threats enables planners to draft steps needed to achieve the desired future state of a bear population and/or decide whether the threat is worth solving. The extent people both inside and outside the planning organization share the same definition of threats to bears greatly affects the success of plan implementation (Clark et al. 1996). Management information should be as accurate as possible given constraints of time, relevance, and cost. Information that is too late to be useful can have as much negative affect on management as biased information. Planners should develop strategies for identifying bias and managing uncertainties and risk associated with information. Rapidly conducted surveys are cost effective but often provide biased results. This is particularly true in remote communities where residents are reluctant to reveal information such as their hunting practices until sufficient trust has been established. Rapid surveys rarely reveal sufficient data on local knowledge, land tenure, seasonal patterns of resource use and labor, the degree authorities can enforce regulations, political conflicts, and the history of these conflicts and uses over time. These issues influence how rural residents act towards bears. Finally, a longer-term investigation is often necessary to phrase survey questions correctly. For example, one of us (Peyton unpubl. data) spent several months in the Peruvian coastal desert looking for what locals described as an “ant-eating bear. Had Peyton realized that local residents use the word “bear” to describe both spectacled bears (Tremarctos ornatus) and northern tamanduas (Tamandua mexicana), he might have asked his guides if this ant-eating bear had a long tongue!



Determining what is needed to address threats Rational/scientific approach Once threats have been prioritized, planners must determine what needs to be done to reduce or eliminate them. A rational/scientific approach is to determine a desired future condition for the factors that were found to threaten a bear population’s survival (Servheen 1997). These become goals for specific programs. Goals for most of the world’s bear populations are to minimize human caused mortalities of bears, maintain habitat, maintain linkages between habitats and populations, and increase public knowledge and support for bear conservation (Servheen 1997). After considering bear and human needs and their simultaneous impacts on each other, planners will often draft several programs, one or more of which will be selected to address the priority threats. These programs identify the recipient of the action (e.g., bear population, human group, locations, etc.), what is to be done (objectives / specific strategies), and the criteria to be used to measure the project’s success. The agency/group then chooses projects among these alternatives taking into consideration its own capacity to implement them, and the threats and opportunities that are present outside the agency.



Prioritizing threats The ability to prioritize threats leads to efficient use of resources and emphasis on actions that are immediately required to preserve bear populations. Not doing so is most devastating to small bear populations where time to correct a problem is short. Project planners/managers need to develop strategies for ranking threats and their organization’s ability to address them in a timely manner. They also need legal and social norms that provide them
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Holistic/artistic approach



1982). We call this a holistic/artistic approach. The rest of this section details the kinds of knowledge and learning that can reduce the impact of irrational events or create new opportunities for bear projects to succeed.



The rational/scientific planning approach often does not work because it assumes managers can control enough of the internal and external environment projects operate in. Lack of administrative support, poor organizational structure, and resistance to learning are common internal ills that impede project implementation. Internal problems magnify the effects of external problems that even the most intuitive planners find hard to make contingencies for (e.g., political turmoil, natural disasters, staple resource shortages, and insufficient scientific evidence to counter unforseen opposition to project goals). In its place managers must have faith and latitude to make creative adjustments to project implementation given the problems they encounter. They must receive timely feedback on the performance of the project and its participants, and modify both as needed. There is always the chance that people will start projects that events outside their control will subjugate. However, Albert Hirschman (1967) says it is also likely people avoid starting projects that would succeed given the creative solutions that would bloom under a crisis. Both errors in judgement stem from inadequate information. Therefore planners should be preoccupied with a much broader definition of problems, and how organizations gain knowledge and learn from errors (Bryant and White



Actions for bears In much of the world so little is known about bears that the highest priorities are to gather basic information on them (Table 2.2 and Servheen 1990, page 27). Several facts are worth noting. First, population demographics and trend data are not necessary to implement conservation measures. Although managers want to know this information, these data are expensive to obtain, sometimes requiring over 5 years of tracking radio-marked bears. Immediate management needs can be met with research that is less expensive and less intrusive on bears (Table 2.2). For example among the highest priorities is knowing the distribution of animals, particularly adult females. Of the demographic data, survivorship (particularly of female bears) generally has more influence on bear population growth than fecundity, and human-caused mortality always limits growth. Mortality can be reduced by changing the frequency and lethality of encounters between bears and humans. Frequencies of encounters is



Table 2.2. Knowledge about bear populations and their biology used by an agency/group to plan, implement, and monitor programs that benefit bears (after Servheen 1994). Research/Monitoring item Distribution (population)



Importance1



Duration



Extent2



Cost/Impact3



Capture4



High



Annual, long-term



Entire Area



Low/Low



No



Distribution (females with cubs)



High



Annual



Entire Area



Moderate/Low



No



Mortality source, location, and causes



High



Annual



Entire Area



Low/Low



No



Human–bear conflicts



High



Annual



Entire Area



Low/Low



No



Habitat use (from sign)



High



1–3 years



Study Area



Low/Low



No



Habitat fragmentation



High



Annual



All



Moderate/Low



No



Moderate – High



2 or more years



Study Area



High/Low



No



Low



1–2 years



Stratified sampling High/Low



No



Food habits (from scats)



Moderate



Annual



Entire Area, Study Area



Moderate/Low



No



Food abundance



Moderate



Annual



Stratified sampling



Moderate/Low



No



Low



Annual



Entire Area



Moderate/Low



No



Moderate – High



3–5 years



Study Area



High/High



Yes



Seasonal habitat use (marked animals)



High



3–5 years



Study Area



High/High



Yes



Home range size and movement patterns



Low



3–5 years



Study Area



High/High



Yes



Population size and genetic viability Genetic relatedness



Litter size Reproductive interval and age of first reproduction



1 2 3 4



Importance is the significance of information to the immediate conservation of the population. Extent of the area in which research/monitoring should take place. Cost is the financial and human resources required to collect information. Impact is the effect on the bear population from collecting this information. Capture and radiotracking of bears necessary to obtain information.
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But the world is far from perfect. Many land and wildlife managers identify sites or activities leading to habitat and bear population fragmentation without sophisticated tools. This is particularly true for tropical bear species where difficult access alone prevents gathering field information. Although much of the good information we have on bears has come from long-term research programs that involved capture and telemetry procedures, few natural resource agencies in developing countries can initiate similar efforts. However, they can do good science and conservation work. The following ideas can guide project planners/managers to make the best of incomplete knowledge about bears and human activities. 1. It is not essential to know a lot about a specific bear population to do something for it. Many of the most needed programs address non-biological issues that are the basis for the dominant threats to bears. These are the legal, social, political, and cultural pressures that determine human values and their behavior. Subtle changes in this behavioral landscape may be all that is required to reduce illegal kills, limit human activity in bear habitat, and increase stewardship for bears while long-term solutions are sought. The important thing is to act immediately, but cautiously. Information and ability to monitor bear populations can catch up to management needs as projects develop. 2. Do what is possible. Most wildlife agencies in the world do not have the resources to sustain a lengthy radio tracking effort, but do obtain data that can be used to infer trends. In areas where knowledge, access, budgets, and technology are in short supply, information for interim management needs can be obtained from yearly harvest data (Carlock et al. 1983), questionnaires (Bjärvall 1980; Furubayashi et al. 1980), interviews (Herrera et al. 1994) and/or examination of evidence of bear and human presence along trails or transects (Herrero et al. 1986; Peyton 1987). 3. Identify aspects of bear ecology that are likely to be shared species-wide and/or worldwide to help overcome the uncertainty that prevents actions from being initiated (Mace, R., Montana Fish, Wildlife, and Parks, Kalispell, Montana, pers. comm. September 1997). Management of bears worldwide is severely compromised by uncertainty over population size, hunting pressure, rates of exploitation of populations and habitat, habitat requirements, and distribution of bears in areas of low density (Hugie 1980). 4. Use all the data that is known about bears, habitat, threats, etc., and do not duplicate efforts (Horejsi, B.L., Wildlife Scientist, Speak up for Wildlife Foundation, Calgary, Alberta, pers. comm. October 1997). 5. Have conservative management if information on bears and human-caused threats to their survival is severely lacking. This same precautionary principle applies to managing small and insular bear populations.



a function of how many humans are in bear habitat, their access to it, and reasons for being there. Lethality of encounters is affected by whether humans are armed, the economic value of bears (e.g., negative value for being an agricultural pest, positive value for meat and bear parts), and other cultural factors (Mattson et al. 1996). Population numbers may never be accurately known, but the assumed trend in a population can be inferred by a suite of factors including changes in the spatial distribution of animals, the degree animals occupy all high quality habitat, changes in the abundance of bear sign (including sightings) and bear parts in markets, and the frequency and locations of mortalities and agricultural depredation. Scientific techniques also exist to estimate population trend by calculating the intrinsic growth rate (λ: Hovey and McLellan in press). The technique requires extensive survivorship and reproductive data from radio marked bears. Managers should also obtain information on the ability of the habitat to provide for the needs of bears such as the size and shape of habitat blocks, presence of corridors that link them together, the distribution and phenology (seasonality) of bear foods, the availability of denning and security cover, and the human activities that impact these features. The latter could be measured in terms of road access, distribution and density of humans, and the extent of deforestation for crops and grazing. In a perfect world all these factors are known to wildlife managers who are thus able to identify appropriate corrective action against threats and justify their immediate implementation. When resources permit, managers can produce maps that combine human and bear activities on the same images with habitat information. These images reveal sites where the cumulative impacts of humans on bears will most likely have significant negative effects on bear populations. When prescribing solutions for these sites it is important to: 1. Be pro-active rather than reactive when deciding what to do. An example of the latter approach was the Arizona Fish and Game’s decision to study its black bears (U. americanus) before they became hunted as a game species (LeCount, A.L., Arizona Fish and Game biologist, Phoenix, pers. comm., June 1980). 2. Be conservative when setting harvest limits or protecting bears and their habitat. This approach is mandated by the limited reproductive potential of bears and the uncertainty and imprecision of the methods managers use to assess their objectives (Miller 1990). 3. Increase the reliability of existing information by using repeatable methods that include measures of precision. Assumptions and the basis for them should be clearly stated. Every piece of information that is to be entered into a database should be cross-referenced with its source and with a level of confidence in its reliability. These steps improve the legitimacy of results.
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6. Match objectives with the physical landscape. For example, setting targets for population monitoring based on annual counts of unduplicated females with cubs, their distribution, and mortality may be desirable for management (Knight et al. 1995; Strickland 1990), but it is not feasible in much of the tropics because of poor access and limited visibility (see Box 2.1 on monitoring).



5.



Actions for people



6.



Some of the most important conservation actions that benefit bear species focus on human groups. Planners should make sure government ministries and departments are informed about natural resource policies that affect bears, and to the extent possible, have the same expectations from those policies. The same should be done at the community level. Compliance with policies is a function of how much community members perceive conservation action to be in their self-interest. However, rural inhabitants do not view the following actions to reduce threats to bears to be in their self-interest: road closures, limits on development and the harvest of forest resources, village resettlement programs, restrictive hunting regulations, and increased law enforcement. Planners should consider the following strategies to make these actions work at the community level: 1. Provide communities with benefits (e.g., public education, rural development, agricultural extension, compensation for agricultural losses due to bears) in return for favorable treatment of bears and their habitat. The intended outcome of action should be the preservation of large areas for bears that simultaneously provide a sustained and long-term benefit to local people (Beecham, J., Idaho Fish and Game Dept., Boise, Idaho, pers. comm. September 1997). 2. Include flexibility in how goals and objectives are achieved. Agencies that facilitate and support rather than direct are generally more successful in forming community-based groups that preserve forest resources (Sarin 1996). 3. Actions must be realistic. Rural inhabitants in eastern Europe and North America may respond according to management goals when presented with compensation for agricultural losses due to bears, increased penalties for poaching bears, and public education programs. However these programs alone will not prevent the conversion of bear habitat to agricultural uses by people who have no other means to make a living. Therefore, planning information must include how people perceive benefits and costs, their systems of distributing them, and how they assess risk (Bryant and White 1982). 4. Match specific tasks with existing human capacity (Honadle and Vansant 1985). For example, if a project



7.



8.



goal is to employ farmers to compensate them for lost income from cutting timber in bear habitat, it makes little sense to promote a highly technical bear project that cannot capture local labor unless training is provided. Have goals that reflect what to do if your project is a success. Increasing bear populations can significantly add to problems of bear encounters with livestock, agriculture, and people. These prospects should be anticipated by planning measures to address them. Include the beneficiaries of a project in the planning and operative processes from the start and give them a shared responsibility of managing the project’s goods and services (Honadle and Vansant 1985; Peyton 1994). When local people are not given a meaningful role from the beginning they do not view top-driven resource management to be in their best interest (Wray and Alvarado 1996). Relevant activities at the planning stage are devising data collecting methods and ways to share project financing, determining the distribution of costs and benefits, and helping to select project alternatives (Donovan 1994). When determining these roles, be careful that scientific knowledge and methods are not compromised (Horejsi, B.L., Wildlife Scientist, Speak up for Wildlife Foundation, Calgary, Alberta, pers. comm. October 1997). Preserve roles for women. Although community leadership roles are usually reserved for men, women are often the primary users of forest resources (Poffenberger 1994) and thus should participate in all phases of project development (Brown and WycoffBaird 1992). Ways to do this are to first research women’s needs and roles, provide extension information to them, and involve them in decision-making capacities (Molnar 1992). By broadening the base of participation Friedmann (1973) says: “Planning is not merely concerned with the efficient instrumentation of objectives, it is also a process by which society may discover its future.” When defining problems and terms, planners should expect that they will not have the same meaning in the local culture. Plan to spend the time necessary for all parties to understand each other’s meanings and respect the positions the terms represent.



Determining criteria Criteria are objective statements used by planners to choose projects among alternative actions, and by managers and outside reviewers to evaluate project success. Criteria should include cost, benefit, effectiveness, uncertainty, reliability, risk, equity, and timing. By defining these criteria before projects are implemented, planners can correct potential problems before they occur.
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in project(s) being disrupted or canceled. Alternatively, the more ownership the public feels in the process of planning and implementing projects, the more likely they are to accept its outcome. Specialists inside and outside an organization can help managers make these decisions.



Planners also need criteria to locate project goals in appropriate structures. Examples of these criteria include compatibility with the agency mission, organizational structure and culture, authority, leadership, incentives, access to information and power, communication mechanisms (including feedback and learning), expertise, resources (capital, human, time, technology, knowledge, infrastructure, physical assets, etc.), administrative ease, legality, and political viability. If the agency/group that initiated a project is perceived by the public to have authority, has adequate resources, and its internal organization is matched to tasks it will perform, then it is suited to implement the project. If not, planners should advise management about the deficiencies. The latter will decide whether an agency/group should change what is not adequate, collaborate with other organizations, or not perform tasks. Proceeding without this review of internal capacity is unwise. Poorly located structures can severely limit the flow of information, and the allocation of tasks and funds (Clark and Harvey 1991). Criteria used by evaluators to measure success and performance of both bear populations and project personnel should also be considered during the planning stage. Among the potential problems of not doing so is limiting the judgement of success to biological factors and ignoring important social and economic information and values held by outsiders (Groves 1994). For example, the increase in the level of public awareness about bears can be a more important product of a project than the research results that generated that awareness. One measure for success may be the amount of time to delay the impacts of a threat that can be used to search for better alternatives (Western 1994). People are more likely to be satisfied that something was accomplished under broader criteria of success, and with the understanding that implementing policies and programs is exceedingly difficult under the best of circumstances (Pressman and Wildavsky 1984).



Implementation Implementation is a process of developing and managing the achievement of sequential objectives (Honadle and Vansant 1985). It is the ability to initiate actions for objectives that move the focus of actions from their initial condition to their desired future status (Pressman and Wildavsky 1984). There are 4 basic steps involved in the process: choosing the agency/group and individuals to be responsible for executing project tasks; setting a time frame for project action; allocating resources; and monitoring progress and evaluating project outcome (Figure 2.1). We will discuss each of these components in turn. Figure 2.1. Planning and plan implementation procedures undertaken by an agency/group (dark gray shaded) and outside evaluators/peer groups to manage bear populations. Arrows indicate flow of information.
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The final word about planning is to get adequate peer review throughout the process to ensure that poorly designed plans are not authorized or implemented. This is especially important when planning invasive techniques on depleted bear populations for which acceptable risks of damage from project actions are very small to nonexistent (Miller 1990). Peers also can enlighten planners about public opposition to project goals (threats) and opportunities for collaboration and acceptance of goals. Some amount of public review during the planning stage may be mandated by law. Managers make difficult decisions about how much of the public and private sector to inform, what information to give them, and when. These reviews can consume valuable resources and result
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Choosing project implementors



involved in a project, the ability to deliver the project resources to human and bear populations. Below and in Table 2.3 we discuss the merits and problems of lodging project tasks with three of the commonly involved social groups: government agencies, communities, and nongovernment organizations (NGOs). Following that we discuss qualities individuals should have to be involved with projects. Project implementors are rarely chosen



After a careful analysis of an organization’s internal and external environment, which includes the recommendations of planners, project staff must decide which group(s) are the most appropriate to undertake project tasks. An optimal organization would have a clear mandate and autonomy, an ability to coordinate with all the entities



Table 2.3. Characteristics of three social groups, their possible effect on planning and implementation, and how to counter negative effects. Characteristics of social group



Possible effect on planning/ implementation procedures



Government Natural Resource Agencies 1. Centralized decision 1. Increased ability to control making capacity. implementation and prevent powerful 2. Concentration of local interests from co-opting project financial and trained benefits, but can lead to tight control of human resources in the information flow, unresponsiveness to central office. change, and lack of incentives for 3. Subservience to the managers at lower levels. interests of more 2. Capable of operating with “economies powerful ministries. of scale” to replicate successful Natural resource programs. More commitment to agencies are politically conservation goals than local weak and understaffed government agencies but weak ability to compared to the enforce policies. Rural areas lack ministries in charge of financial and skilled human resources resource extraction, where greatest needs exist. particularly in developing 3. Policies are ignored by other ministries nations (Brandon 1996). leading to conflicting land uses. Communities 1. Weak institutions of authority. 2. Repositories of local knowledge on wildlife (including bears) and local systems of power. 3. Lack technical and managerial skills.



1. Inability to control resource use of community members and outsiders, and inability to represent needs to regional, national, and international groups. 2. Can provide project planners with information that otherwise would be costly to get. 3. Have limited ability to provide skilled labor, articulate views effectively with external institutions, keep records, and administer finances; all of which impedes community participation and project implementation.



Solutions to negative effects



1. Maintain decision-making which requires conceptual understanding and decentralize management which requires technical and people manipulating skills. Increase efforts to keep parties informed. Monitor and evaluate project performance often and incorporate this information in management practices. Provide incentives to lower level managers in return for their competence. 2. Form partnerships with other social groups who can provide resources (NGOs, international aid organizations, universities, etc.). 3. Coordinate policies between ministries.



1. Avoid giving management responsibilities to weak community institutions without substantial long-term efforts to improve it. Where local authority is strong, project implementors may only need to provide technical assistance and empowerment. 2. Consult community members during the planning process and employ them to monitor or evaluate the impact of project activities. 3. Provide technical and administrative training and/or design projects that use existing capacity of community members.



Private Non-Government Organizations and profit groups (lending institutions, industry, etc.) 1. Issue focused, and non 1. Do not depend on NGO leadership as a 1. Can be perceived as politically neutral permanent. long-term solution to problems. and thus act as a boundary spanning 2. Flexible organizational 2. Form cooperative relationships with agent between groups. structure. private for-profit groups and use their 2. Can rapidly respond to problems with 3. Source of resources expertise in developing and innovative solutions. (local information, funds, administering projects. 3. Provide human and financial resources skilled labor, etc.) and 3. Define rules of comanagement that and administrative abilities beyond the administrative prevent the economic interests of private capacity of other groups. Can analyze capabilities, but also can groups from hurting project outcomes the cost of alternative plans during the be influenced by donor’s (e.g., operate under memorandums of planning process and the sustainability values and responsive to understanding that uphold the integrity of project action during implementation. economic opportunity. of goals, and monitor and evaluate Can usurp local leadership and their often). issues; initiate unneeded projects, and pursue economic self interests.
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prevent outsiders from destroying local habitats are encouraged to exploit the same resources before others do. Informal agriculture replaces bear habitat in the absence of regulation. Likewise, the incidence of poaching and selling of bear parts is high in many areas. These conditions require natural resource agencies to form partnerships with organizations whose capacity exceeds their own. To do this effectively government agencies should: 1. Increase their ability to coordinate policies between government ministries, and from the center to the peripheral organizations of society. Weak coordination characterizes the government agencies of many developing nations, but is not limited to them (see Pinto 1969, pages 13–14, for a list of organizational and non-organizational handicaps of government agencies). Failure to coordinate at the top levels of government results in ministries implementing incompatible uses on the same area. An example of this was Ecuador’s concession of 6,000km2 of wilderness for oil exploitation within days after declaring Sumaco– Napo Galeras National Park in the same area (Wray and Alvarado 1996, also see Bolivia’s Country Report in this volume). The Interagency Grizzly Bear Committee that coordinates the recovery of the grizzly bear in the contiguous United States is a model of interagency cooperation with some success in implementing coordinated efforts across agency boundaries (Herrero 1994). 2. Carefully determine which project functions to decentralize. Preserving bears and bear habitat requires first central and then local participation. What combination of influence is best? Government implementors should make that decision on the basis of the status of bears and their habitat, local political support (Table 2.4), the project elements, and the degree of coordination between and among agencies and the public. Strong central control is needed when bear populations are small, and local capacity to administer projects is weak. Governments that find ways to decentralize administrative functions and political authority can increase their influence with the public, and increase the information they have about bears. The danger of decentralization is resources and



solely on the basis of merit, but to the extent they are reduces the likelihood of project failure. Government Almost all government agencies share several attributes that make them desirable implementors. They are among the most permanent social structures and have the ultimate responsibility for sustaining resources their constituents depend upon for survival. No matter who is chosen to implement projects, governments should not abdicate that responsibility. The ways governments act include enabling, supporting, providing extension services to other groups, and the coordination and regulation of activities (Murphree 1994). An impediment of government agencies is that bear conservation is often a low priority. This is particularly understandable in developing nations where government agencies lack funds to meet minimal demands of public welfare and political sovereignty. Scarce resources and manpower encourage governments to concentrate power at the center where these resources can be used more efficiently (Bryant and White 1982; Table 2.3). Consequently, regional wildlife agencies who lack staff and budgets to enact programs often ignore bears and rely on central authorities for decision making. Therefore, it is vital that bear projects are coordinated at top levels of government. To help convince central authorities about the importance of bear conservation and supporting regional efforts, planners and project implementors should establish the links between 1) preserving bear habitat and having watershed products on national scale, 2) having watershed products in large urban environments and maintaining national security, and 3) improving regional capacity for watershed management by its participation in projects that focus on bears. Similar arguments can be drawn for other resources such as tourism. Governments also have efficient mechanisms to control human behavior by enacting laws that state how resources and opportunities are to be distributed. However, compliance with regulations to protect bears is inconsistent in developing nations. Primary reasons include unfair laws that prohibit rural residents from owning land and controlling resource use, and government inability to enforce regulations. Communities that lack authority to



Table 2.4. The political context and ways to decentralize project authority (after Bryant and White 1982). Public influence



Attitudes of leaders at lower social levels Supportive: Opposed:



Public organized and potentially influential



I. Greater local responsibility for project administration is possible



III. Central government should use projects to develop local capacity.



Only local elites have influence



II. Local responsibility still possible, but the central government should retain controls and help organize the public.



IV. Central government should retain the most control and use more resources than II and III to develop local capacity and organize the public.
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authority relationships, particularly where their own authority is weak. Where local authority and ability to control resource use is strong, central authorities may only need to empower them and provide technical assistance (Poffenberger 1994). A growing number of case studies support this approach. A USAID funded team from Cornell University found that poaching and other resource depleting actions were reduced in East African communities that participated extensively in the management of the wildlife on their lands (Little 1994). The rate of deforestation was reduced in India where local communities had more say in their own affairs (Poffenberger 1994). Divesting resource management from central authorities to communities is not a panacea for preventing bears and other resources from disappearing (Wells and Brandon 1992), but it should be considered part of a program where government authority is ignored or limited. Although communities have been regulating harvest and distribution of resources for millennia (Croll and Parkin 1992), their authority to do so has deteriorated in much of the world. A combination of nonrecognition of land rights, inadequate access to capital and technical assistance, market forces, and changing cultural traditions have eroded the capacity of local leadership to control the behavior of community members or articulate community concerns to outside groups. Michael Dove (1996) summarized the problem of preserving tropical forest habitat in Borneo as follows: “The problem is not that the forest dwellers are poor, but that they are politically weak, while the problem with regard to the forest is not that it is environmentally fragile but that it is politically marginal. In short, the problem for the forest dwellers, and the single most important determinant of their fate, is that they inhabit a resource that is coveted by groups more powerful than they, while the problem for the forest is that it is inhabited by people who are too weak to insist on its rational use. Therefore the problems stem not from an ecological imbalance, but from a political-economic imbalance – created by an association of rich resources and poor people.” Lacking also are technical and managerial skills to implement projects. Consequently, government and private sector organizations usurp these functions and consider local institutions to be unworthy partners for enforcement and resource conservation functions (Bromley 1994). Government agencies find it easier to justify extractive activities in remote areas to favor communities more centrally located and with more voting power. In summary, government agencies can increase their influence over rural residents where they formerly had less authority, but project implementors should be prepared to provide community institutions with support and empowerment. Here are ways to achieve this: 1. Balance the risks assumed by communities for not exploiting bears or their habitat with the achievement



support can be diluted to the point of losing function or being vulnerable to special interests. 3. Operate under formal memoranda of understanding that require interagency consultation. Co-management relationships between government agencies, communities, and private groups should be clearly defined at the onset of project implementation. Failure to do so results in fragmented relationships between groups which ultimately causes public confusion about regulations and the need to protect bear populations. Some of the ways agreements can be structured are mentioned below. These agreements need not have the exact same meaning for all parties, but each party should understand the meaning for other parties and respect it (Hill and Press 1994). 4. Be cautious when replicating a successful project in a new area. What works in one local area may not work as well or at all elsewhere. 5. Be an adaptive organization capable of revising project implementation according to new information (see monitoring and evaluation below, Bryant and White 1982). Community Long-term maintenance of bear populations depends on their stewardship by the people who have the most contact with them. It is vital that rural communities are included as partners in efforts to manage bears because most bear inhabited regions lie outside parks where local interests prevail. Not doing so encourages rural residents to identify actions to protect bears as one more restrictive land-use measure imposed on them by governments and environmental groups who they generally distrust and resent (Kellert 1994). Illegal hunting, such as that which has been the leading cause of grizzly bear mortality in the Northern Continental Divide Ecosystem from 1986–90 (Dood and Pac 1993), is a common response of rural residents who feel victimized by regulations. Government institutions in developing parts of the world often lack knowledge about how community leadership functions and about the ecology in peripheral areas. Often they assume community leaders are not as concerned about biological goals of resource preservation as they are about ownership rights and how to distribute benefits. Consequently government agencies do not have adequate information to design or implement programs. These conditions characterize the Andean nations, parts of eastern Europe, Eurasia, the independent nations of the former USSR, the Russian Far East, China, and much of tropical Asia. Because knowledge about bears and community structures of authority require a lot of time to acquire, government and private agencies should make the best use of the knowledge present in communities. Government agencies throughout the world are recognizing the value of building their programs on existing
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of fodder, fuelwood, and building materials. They have also found that animals return [to these forests], so prospects for meat harvests are improved. One such place in India recently saw the return of sloth bears (Melursus ursinus) in a community forest.” 5. Project personnel (especially those from outside the community) should be sensitive about how they are perceived by community members. For example, foresters in developing nations such as Indonesia have adopted western axioms that 1) forests should be used to produce the “greatest good for the greatest number of people”, 2) scientific forestry is an efficient and rational form of resource use, 3) and promoting economic growth through forest production is an important and politically neutral role for foresters. Forest dwellers in Indonesia perceive these axioms as deliberate political acts that justify state control of forest resources and their means of extraction (Peluso 1992). 6. Listen carefully to what rural people say. Be sensitive and patient about the way you ask questions. Try to appreciate the meaning of the information in the context of the decisions people make to survive. The way projects are implemented is often perceived by local resource users to be as important as what is done.



of meaningful benefits (Wells and Brandon 1992). In descending order, the most important of these to communities are: land and resource tenure, political and cultural autonomy (Stocks 1996), welfare, and economic development (including technical assistance, education, and training opportunities). The existence of these benefits does not guarantee project success, but their absence is why bear habitat is converted to pasture in places like the Andes (Peyton et al. 1994) and often why community-based conservation efforts fail (Wells and Brandon 1992). 2. Create a cooperative incentive by having the beneficiaries share not just the benefits (B) associated with projects, but also the costs (Honadle and Vansant 1985). Direct costs (DC) include loss of the use of habitat and other resources shared with bears, loss of income from killing bears (e.g., hunter guide fees, sale of bear parts, etc.), and agricultural depredation by bears. Planners should assess the opportunity costs (OC) of not exploiting a resource against that which a community would gain from exploiting it or an alternative product. These costs and benefits should be calculated for individuals to assess whether incentives are realistic to encourage people not to destroy resources (Poffenberger 1994). A formula for doing so is: P = [(B × Pr) - (DC + OC)]R, where willingness to participate (P) reflects the probability (Pr) of gaining benefits minus both types of costs, all modified by the amount of risk (R) participants can afford to take (Bryant and White 1982). In general the poorer an individual is, the more they respond to reduced risk than to expected benefits. 3. Allow project participants to organize themselves according to how they define consensus and equitable participation (Messerschmidt 1992). 4. Do not isolate people from resources without creating alternative resources. Examples in spectacled bear habitat include tourism, education, alternative crops such as orchids and palm oil, and art (Peyton 1994). The consequence of doing so is to encourage violent behavior. Between 1979–84, 117 violent clashes occurred between the forestry department and villagers in the national parks and sanctuaries in India because villagers felt they had no say in the way resources were managed in protected areas (Palit 1996). David Garshelis (Minnesota Dept. of Nat. Res, Grand Rapids, Minnesota, pers. comm. June 1996) provided the following example of an alternative approach: “In Nepal, India, and some parts of southeast Asia, the central government is giving back control of land to local villages and also giving advice on how to plant and manage community forests (they also provide fast-growing seedlings). The villages have learned that if they do it right (prevent early harvest – i.e., tree poaching), they can reap tremendous benefits in terms



Non-Government Organizations (NGOs) NGOs can provide what government and community institutions lack. They and university staff are good sources of knowledge about local ecological and sociological conditions. Their knowledge of local culture helps planners to phrase project goals in terms of existing cultural traditions that teach respect so that goals can be understood. This in turn strengthens local institutions as well as the link between preserving bears and improving living standards. Governments also get assistance from NGOs and university staff to apply recently developed scientific methods and theory to projects, and communicate that application to the public. NGOs and universities are catalysts and facilitators of projects. Their management information combined with flexible organizational structure allows them to explore innovative solutions to problems that are not forthcoming from more rigid bureaucracies (e.g., government, lending institutions, and for-profit businesses). The marketing and capital management skills of NGOs and not-for-profit groups enable them to analyze resource-use options for their sustainability (May 1992). Once problems are identified, NGOs such as the King Mahendra Trust for Nature Conservation in Nepal and Fundacion Natura in Ecuador can respond rapidly to them with human, technical, and capital resources. Finally, the perceived neutrality of NGOs allows them to liaise between groups that do not trust each other’s actions. This function is particularly useful between government and local user groups. All these qualities can
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encourage governments to delegate more authority to lower levels of their ministries or to divest itself of those functions through privatization. Those interested in forming partnerships with NGOs are well advised to shop around. NGOs exhibit a wide range of capabilities and some are more suited for tasks than others. A disadvantage of NGO influence is donations can foster dependency relationships, particularly when NGOs usurp local leadership and issues. Sometimes NGOs initiate unneeded capital development projects or push goals driven by values of NGO donors and not the needs of bears or the people that live with them. In 1995 the World Society for the Protection of Animals (WSPA) reintroduced three orphaned spectacled bears into the Maquipucuna Nature Reserve in northern Ecuador. Although reintroductions may be useful vehicles to call attention to species needs, this case was guided by what was perceived to be good for the individual bears, and not the wild population. No studies were made prior to the release on the reserve’s capability to provide for the needs of wild or captive bears. There was no scientific justification to augment the local bear population (Peyton et al. 1994). On the advice of outside peer review, WSPA has initiated a study in the nearby Cayambe-Coca Ecological Reserve to determine the needs of wild spectacled bears.
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Demographic concerns Habitat fragmentation Human use of habitat



SUCCESSFUL BEAR CONSERVATION PROGRAM



POLITICAL FACTORS Government commitment to program Crossborder relations if necessary Dept of support in political structure



Individual participants The challenge of managing the disparate elements of both the bear biology and human interests is best taken up by a team of people. Although teams can be of various sorts (e.g., specialist groups, research and recovery teams, biological technical committees, interagency teams, etc.), their members should know about bears, the latest theories of conservation biology, state-of-the-art research and management techniques, and have experience in implementing conservation actions. The perceived legitimacy of the team to make recommendations is dependent on the quality of information it uses, and the political influence of its members. To improve the latter, the team could include at least one person from the community affected by conservation action. Project participants should understand and effectively address all non-biological limitations to bear survival including: political, social, and organizational obstacles (Figure 2.2). It may be necessary to include people who are not biologists. Anthropologists and religious leaders can explain why project goods and services do or do not change the behavior of those who live with bears. Likewise, economists can help reduce the impact on bear populations from illicit trade (e.g., drugs, bear parts) by using their knowledge on how markets function. Some teams should include social scientists. They understand the socioeconomic characteristics of human groups who threaten bear species with habitat loss and poaching. Had social scientists been included from the inception of projects to



ORGANIZATIONAL FACTORS Government structure Funding base Existence of management plans Cooperation level between agencies Knowledge base



Figure 2.2. Concerns that should be addressed in an effective conservation program (Servheen 1997; adapted from Kellert and Clark 1991).



conserve the giant panda (Ailuropoda melanoleuca) in 1980, more conservation action would have addressed the impoverished socio-economic conditions of villagers surrounding panda reserves (Reid 1994). Implementation is mostly a socio-political process, and less a biological one. Yet biologists traditionally are called upon to solve problems (Schaller 1992). To make it work, project managers should not only be able to organize tasks, but motivate people to accomplish them. It helps to have participants with interdisciplinary problem solving techniques, ones that build coalitions and resolve conflicts (Westrum 1994). Project leaders should be able to be selfreflective as well as focused on technical concerns. Leaders from large agencies need to be patient and supportive of their mid-level managers who often find themselves torn between conflicting demands of the public, their superiors (Bryant and White 1982), and the needs of bears.



Setting time frames Project managers must decide when to address threats and for how long. A schedule should be developed that lists the
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meetings achieving incremental steps toward consensus (Belikov and Boltunov 1998). Studies to determine population estimates of polar bears in Baffin Bay (supported by the Government of the Northwest Territories, University of Saskatchewan and Parks Canada) have been extended for several seasons in an expanded study area because Inuit wildlife managers thought the study was biased and missed counting animals (Douglas Clark, Nunavut District Ecologist, Parks Canada, Pangnirtung, NWT, pers. comm. October 1997). Achieving public acceptance of research results can add years to projects and should be anticipated. Time frames for local participation should accommodate their temporal use of resources. For example, local acceptance of project goals would be compromised by planning an activity that would take away labor needed to harvest food crops. Finally, the time frame for agreements and their extensions between state agencies/NGOs and community groups who form management partnerships should be clearly defined. Not doing so increases the fear of community members that their contribution of labor and lost opportunities will be unrewarded when an agency/ organization revokes the agreement prematurely (Poffenberger and Singh 1996).



tasks to counter each threat, who will do them, and when they are to be performed and reviewed. Efficient use of time and resources should be emphasized, particularly when dealing with small bear populations. Managers should also try to implement consistent and coordinated actions because successful conservation is a long-term effort. Inconsistent project action is a main contributor to the unreliability of the data collected about bear populations (Servheen 1994). Actions for bears Managers should be prepared for a long-term effort, not without risks (Yaffee 1994). Population growth rates for bears are so low that measurable changes in density are unlikely to occur during the time span of most projects (Taylor 1994) or most managers! Therefore, a decade or two might pass before the impact of a management decision may be evident. Timing of research and monitoring projects should cover the range of annual variation in whatever is investigated (Mattson et al. 1996). Studies of bear habitat should include occasional catastrophic events such as bamboo die-offs and the El Niño effect that causes widespread changes in the phenology of foods eaten by giant pandas and spectacled bears. Studies to estimate the minimum number of females with cubs should last at least two reproductive cycles (e.g., six years for most brown bear populations, and four years for North American black bears) (Servheen 1994).



Allocating human and capital resources Project managers should use personnel and capital expenditures in the most efficient and useful capacities they can (Servheen 1997). The best money-saving strategy is to act early. By doing so, costs are reduced and more options are kept open (see Thompson and McCurdy (1995) for a discussion on the merits of proactive vs. reactive management). Recently, there has been an increase in the number of ballot initiatives in the United States that allow voters instead of state agencies to decide issues such as whether to outlaw the use of dogs and bait when hunting black bears. A proposal to ban these practices failed in Michigan because private (Citizens for Professional Wildlife Management) and public groups anticipated the referendum by several years. They used the time to garner more money than the opposition and reserve television time. Inability to educate the public early enough resulted in a similar measures passing in Oregon and Washington. Another cost-saving strategy is to avoid creating redundant infrastructure by building projects on pre-existing institutions and leadership (Honadle and Vansant 1985). Organizations can form collaborative partnerships with entities that have what they lack. For example, bear habitat in Colombia is managed cooperatively by government agencies, national development agencies, regional utility corporations, private



Actions for people All agencies/groups should match the temporal demands of projects with their capacity. Initially, limit the number of sectors and organizations involved in a project; then expand according to needs and ability. By doing so, less time will be demanded to coordinate and resolve conflicts between bodies and more time can be focused on priority objectives. Extra time must be allotted to projects in developing parts of the world. Here, political instability, poor communication and access to bear habitat, and cultural barriers may demand time to overcome. Project managers should avoid implementing elaborate plans within fixed time frames in these areas (Peyton 1994). Managers should also budget time for institutional strengthening and creating ownership in conservation solutions. This rarely comes about as the result of a pure project approach and involves a lot of dialogue. Agreements such as those between governments (International Agreement on the Conservation of Polar Bears and Their Habitat, May 1973) and indigenous native groups (e.g., 1972 U.S. Marine Mammal Protection Act, 1992 Protocol of Intentions for indigenous native peoples of Alaska and Chukotka) that monitor and regulate the harvest of polar bears (U. maritimus) evolved over 10–15 years with many
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nuisace bears). Its purpose is to measure the progress of project implementation according to the expectations of planning and to reconcile differences (Brewer and deLeon 1983). It is done formally by people who are not involved in the daily execution of a project and both formally and informally by project leaders. They compare actual performance of bear populations and project participants with their intended performance. They determine whether expenditures are in line with budgets, and whether incentives are appropriate to motivate project personnel to do their tasks. Project implementors use this information immediately to modify the way programs are managed to achieve desired outcomes. Monitoring has other useful functions. The activity can maintain bonds between collaborating partners by periodically reviewing reciprocal rights and responsibilities. This is especially critical between partners with a history of distrust in each other such as central government agencies and community institutions (Murphree 1994). Information from monitoring, when combined with outreach efforts, can also help convince a reluctant public to change their behavior in ways that benefit an ailing bear population. Evaluation is an external activity. If done before project termination, it estimates what the project’s eventual impact will be. After termination, evaluation documents what happened and why it happened. Because project plans are hypotheses about what a series of actions will accomplish, evaluation determines if links between plans and intended outcomes exist (Bryant and White 1982). Evaluation is best done by knowledgeable reviewers who have no personal stake in the project or in their judgments (Casley and Kumar 1987). They determine which factors were responsible for the outcome of the project due to the way it is implemented. Included in their analysis are the monitoring data and assessments of the relevance of program actions, the performance of individuals, and the efficiency of project resource use. With these tools, management can adapt policies to the information these processes generate and take corrective action. The following should be considered to implement appropriate monitoring and evaluating activities: 1. Monitor outcomes of bear projects by several independent methods that, when possible, minimally disturb bears (Servheen 1997 and below). 2. Invest a significant part of the project resources in monitoring and evaluating. Project leaders in developing countries, where the need for institution building is high, should consider spending half the budget on the administrative aspects that include these procedures (Orejuela, J., Fundación para la Educación Superior, Cali, Colombia, pers. comm. June 1990). 3. Maintain the independence of monitoring and evaluating committees. Members of these bodies should not be beholden to any one financial sponsor or its



organizations, and indigenous people (see Colombia’s country report). Although administrative costs are reduced by limiting the number of participants, these costs generally are less than what is required to create institutions. The same principle is true for creating capable leadership. Training is reduced and continuity is increased by incorporating planners as program executors (Peyton 1994). Emphasis on reducing labor (e.g., efficiency) sometimes does not increase accuracy or public support for projects. For example, the Peruvian government’s technique for censusing vicuña in Pampa Galeras that employed 30–50 peasants during the 1970s was cheaper and more accurate than an aerial strip-census. It also accomplished the objective of providing jobs to community members in return for their stewardship of vicuña, which aerial methods did not do (Norton-Griffiths and Torres 1980; Western 1982). Government resource agencies that form partnerships with communities should try not to let conflicts between them destroy local leadership. If possible, government agencies should work with homogeneous groups of people who share similar socio-economic status and use of forest resources. Members of heterogeneous groups are more likely to disagree with each other and with management and thus consume more project resources. Another strategy for project implementors to maintain public support is to base their benefit distribution method on prior rights, important needs, and existing labor systems (Sarin 1996). By doing so community groups are less likely to feel benefits are distributed unfairly, or if they do, they will blame their own systems and not the government’s. Similarly, the quality within government agencies can be improved by implementing policies of staff promotion based primarily on merit and not just seniority or political affiliation (Palit 1996).



Monitoring/evaluating How do project leaders know that their actions are having the desired impact on bear and human populations? How do project leaders maintain their objectives and the legitimacy of their mandate in light of changing internal and external environments? The answer is through an open management style that incorporates periodic monitoring and evaluation (e.g., adaptive management). In this section, general procedures of monitoring and evaluation are described followed by what is required to monitor bear populations. General procedures Monitoring is an internal activity performed while the project is ongoing and often after it ends (e.g., monitoring effects of mitigation, dump closures, new ways for handling
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4.



5.



6.



7.



habitat destruction/alteration. Managers increasingly confront two situations: habitat that no longer supports bears because it lacked security, and fewer areas large enough for bears to live in. Monitoring data has the most potential to accurately show trends for these and other threats to bears. Gathering accurate monitoring information about bear populations is difficult. Despite their large size, bears are elusive and secretive. They occupy large landscapes that discourage human access. Their low population density inhibits researchers from studying enough bears to estimate their recruitment and survival accurately. Within species and areas, bears exhibit a variety of survival strategies making it hard for experts to predict the performance of the population, or to apply knowledge about bears in one area to another (see Lindzey et al. 1986, Rogers 1987, Schwartz and Franzmann 1991, and Noyce and Garshelis 1994). Bears are also hunted and members of different sex/ age classes are not equally vulnerable to hunters (Bunnell and Tait 1980). Where controls of hunting are lax, the incident of unreported kills can be three or more times that which is reported (Servheen 1994). These factors in combination create a lot of uncertainty about the true status of bear populations. Project managers can increase the credibility of their actions by: 1. Clearly specifying sources of risk and uncertainty in monitoring methods and scientific data. The greater the uncertainty the more conservative standards must be set for success [e.g., initially set a limit of allowing no more than 1% total human-caused mortality to a threatened grizzly bear population (calculated as a three year running average) and then revising limits according to the results of monitoring data (see Mattson et al. 1996)]. 2. Applying consistent monitoring of bear populations and habitat quality at least annually. It is more important that monitoring occur regularly with comparable results between monitoring periods, than infrequently and with variable precision (Servheen 1994). Project implementors should not modify methods in ways that prevent data from being comparable between monitoring periods. 3. Reducing logistics associated with monitoring. The methods used should not be so expensive or dependent on external factors that their application on a consistent basis is jeopardized (Servheen 1994). For example, accurate aerial census of brown bears in Kamchatka (Russia) is dependent on being airborne with good visibility during a short 1–2 week period when most bears leave their dens and travel to feeding sites at lower elevations. Poor weather conditions (e.g., storms and soft snow that prevent take-off), and lack of appropriate aircraft, fuel, and funds prevent researchers from being airborne during the critical time period or seeing bears when in the air (Revenko 1997).



political views. Hire local as well as outside independent groups to conduct these activities. The emphasis should be on the ability of these people to maintain clear views of the program’s overall goals. Middle level managers who are not listened to by their superiors or who would pay a political price for expressing ideas can use evaluators to do that job for them. Monitor and evaluate often and consistently (usually annually), not only when a problem occurs. Inconsistent effort results in information not being available when it is needed. Research the adoption of policies by institutions long after the service delivery part of the project ends. The real contribution of a project occurs after it ends and is more important than the project itself. Planners and project implementors should emphasize sustained action, not just immediate action. The question to be asked is: what has been inherited from the project? Are permanent aspects of service delivery being institutionalized by the government? Can financial and administrative inputs be undertaken locally? Are there links between staff action and local action? Is there local ownership of the goals of the program so that outside pressure is no longer necessary to sustain the effort? Evaluate what has been learned from transforming policies to implemented action. Learning does more than account for the differences between project outcome and initial conditions. Learning includes redefining goals and objectives in light of monitoring data, identifying faulty assumptions, and reshaping policy design. Changes in personnel roles, communication, and organizational structure may be required as a result of learning. Organizations that embrace learning view implementors, monitors, and evaluators as sources of new information and view implementation as an exploratory behavior, rather than a subservient task (Pressman and Wildavsky 1984). Publish the findings of the monitoring and evaluating activity in readily obtainable sources. Mention how to replicate the project in comparable areas (Bryant and White 1982).



Monitoring to improve bear populations Managers commonly monitor three things to determine how bears respond to threats and project actions: population parameters of bears, habitat quality and access bears have to it, and human impacts on bears and habitat. Good responses include increased number of bears, increased bear distribution, increased recruitment, reduced bear mortality, and reduced bear–human conflicts. Projects with these results usually do not require modification, unless these improvements happen in concert with increased public resentment towards bears. Before discussing these subjects in turn, we emphasize that preventing excessive bear mortality has become as important as preventing
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this information with human use patterns and the locations of bear mortalities to identify sites that need management attention. Few areas outside some parts of northern North America and Russia are considered sufficiently large to maintain viable bear populations without fairly intensive management. Timely information on threats to habitat (e.g., linkage zones, dispersal corridors, denning sites, seasonal use zones, etc.) is critical to prevent its loss. Once the size of an area falls below that which would support approximately 300 individuals, managers must minimize all human causes of mortality (Servheen 1994). Populations below 100 individuals may require augmentation of wild and/or captive bears. Present levels of support from government and private sectors indicate few endangered bear populations will be rescued by these heroic means, fewer still in the developing parts of the world. Next, changes in annual abundance of foods must be known. These data are used to reveal limitations to the density of bear populations, and explain bear movements, particularly those that result in loss of agricultural products or the bears themselves. The best bear habitat is characterized by having seasonally abundant food sources that are rich in calories (Servheen 1994) as well as a diversity of alternative foods that can be eaten if productivity of the former sources are poor. Finally, monitoring information is needed on human activities that cause bears to leave areas or make them more vulnerable in them (e.g., road and trail construction, hunting, agriculture and grazing, fire, mining, timber harvest, tourism, housing, and industrial development). A disturbance’s magnitude can be estimated by combining its data (e.g., road density, spread of slash and burn agriculture, location and number of grazing stock, density



4. Increasing the accuracy of monitoring data by: a) using several independent methods and observing the degree different methods support the same conclusion about the status of population(s), b) minimizing changes in project personnel (McLaughlin et al. 1990), and c) minimizing the number of assumptions for monitoring methods to increase their accuracy (Servheen 1994). Studies can determine when assumptions are met. In the previous example, researchers assumed they missed seeing brown bears in Kamchatka, but they did not study the relationship between visibility of bears, weather conditions, and the habitat bears occupied. These measures are especially important when monitoring small populations of bears. As a bear population declines in number, imprecision generally increases because valid samples are harder to obtain (Servheen 1994). 5. Using the most unobtrusive methods possible to achieve desired ends (see Box 2.1). Examples of intrusive methods include annual capture programs, and repeated low-level flights or intrusions of researchers into bear habitat. Bait luring with unnatural baits placed near human settlements and/or for long time periods can increase bear vulnerability and should be avoided. In addition to bear population statistics, monitors want to know the ability of habitat to provide bears with space, food, and security, and how human activities affect the availability and accessibility of habitat resources to bears (Servheen 1994). These subjects can best be approached in a prioritized fashion. First maintain accurate records on changes in the size, shape, and distribution of habitat units known to support bears. Monitors combine Box 2.1. Monitoring techniques



Although most of the excellent information biologists have about bear species and populations was gathered using intrusive means, a great deal of the information management requires to monitor the general status of bear populations and habitat can be obtained without intrusive means (e.g., low impact methods in Table 2, Servheen 1994). Intrusive research on many radio marked animals for over 4–6 years may yield a reasonably small interval that managers can be confident contains the true population number (point estimate, Eberhardt and Knight 1996). However the costs to both management authorities and bears does not always justify its use (Servheen 1994). New techniques (Boyce et al. in press) allow the use of non-intrusive sighting data to estimate total population size with confidence intervals. A realistic goal is to obtain a minimum population estimate, particularly of females with cubs, the most important cohort of the bear population (Knight et al. 1995). However, field counts should not be used to estimate population trends unless observers’ efforts to obtain the data are also measured rigorously and taken into consideration. Measuring effort is difficult and costly, but less expensive than a mark–recapture program using radio-collared bears. Data on the presence of individual bears can be obtained from sightings, track measurements (normally taken prior to August 15 for Ursid bears), remote cameras (Mace et al. 1994), and DNA taken from scats, hair, and saliva (Woods, J.G., and McLellan, B.L., The use of DNA in Field Ecology, summary of a workshop in Revelstoke, British Columbia, Canada; January 29–30, 1997). DNA methods theoretically can be used to obtain a point estimate on bear populations. However, the calculations require knowledge of home range sizes for each sex. Also, assumptions must be met about population closure and no net movement of animals in or out of the study area. Given that radio marked animals are needed to obtain these data, it is likely that DNA technology will have its most immediate use: 1) where these data exist, 2) to determine minimum numbers of individuals in areas where home ranges are not known, 3) to identify individuals causing damage, and 4) to identify unique individuals for estimating the population size (Boyce et al. In press).
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While scientific and organizational skills make wildlife managers confident that projects will have predictable results and thus should be initiated, it is mostly social/ political skills that prevent projects from failing once they are underway. This is because implementation is more about managing human behavior than bear behavior to achieve objectives. Project leaders should insist on regular monitoring and evaluation and view these tools as a learning process and not as threats to their authority. Organizations should use learning not only to modify the way projects are run, but also to modify the organization to make it more effective (including its structure and mission). These principles of “adaptive management” describe an optimal response to conserve bear species. In reality some degree of self-preservation takes the place of what individuals, organizations, and countries should do to sustain bear populations. Our final word is to treat both bears and humans with as much respect and care as possible. Recently developed tools, such as remote cameras and DNA extraction from scats or hair, promise to reduce the dependency of managing agencies on intrusive methods to obtain population data. The battle of whether wild bear species survive or go extinct is as dependent on how humans treat each other as it is on how they treat bears. Disproportionate resource ownership, unjust judiciaries, lack of political participation, and greed encourage people that live with bears to take what they can before it is taken away from them. There is still enough space and other resources to support all the world’s bears and people, but our will to preserve bears is diminishing as our population increases. If we won’t save our shared resources for bears, will we save them for our progeny? Can the added presence of a bear shift our collective spirits to do what we otherwise find difficult to do for ourselves? Though we ask these questions of humanity, the answer depends on individual faith: faith that our personal efforts to do good for bears will help secure our own future existence as well.



of hunters, etc.) with data on seasonal habitat use by bears. Annual food abundance also should be known to discriminate its effect on bear movements from those caused by disturbance(s). With this data set, managers might be able to mitigate the effect of disturbances before they reduce foods and other resources available to bears. Mitigation actions for bears range from relocation of communities (extremely costly, see Venezuela’s Country Report) to temporary road closures to protect bears in areas they use seasonally (mildly costly).



Summary In this chapter we emphasized combining scientific, organizational, and social/political skills to design and implement plans for bears. Each skill’s advantages has limited potential to help bears without the support of the others. Here we summarize their strengths. To the extent that management information is scientifically sound, planners are less likely to design faulty projects and implementors are more confident that they can counter problems. When the baseline science or its methodology are faulty, opponents can easily challenge a project’s authority and goals. These challenges are exacerbated by unforeseen events, whether caused by deficient planning, poor monitoring, or natural disasters. Organizational skills are essential to prioritize threats facing bear populations and to allow managers to maximize effectiveness of scarce resources to counter threats. Even uncertainty about bear populations and human threats to them can be addressed in an organized fashion. When good information is lacking, management of bear populations should be conservative. The primary needs of bears should be addressed first. Knowledge of how bear populations are responding to management action can be obtained with modest budgets. It is not necessary to know a great deal about bear populations (such as population estimates and trends) in order to plan and implement conservation steps. In fact, waiting to implement conservation actions on critically threatened populations while waiting for more research data is a major threat to the survival of these populations. The rapid rate that bear populations are declining and being fragmented makes it imperative to act efficiently and quickly while cost-effective options are still available.
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Chapter 3



Genetics of the Bears of the World Lisette Waits, David Paetkau, and Curtis Strobeck provides different information at different levels of resolution. The degree of detectable genetic variation (polymorphism) will vary greatly among markers. Thus, different markers will have different strengths and weaknesses for answering particular questions, and the results may have different implications. One important distinction among DNA markers is the distinction between mitochondrial DNA (mtDNA) markers, Y chromosome markers, and nuclear DNA markers. Mammalian cells contain two distinct types of DNA: nuclear DNA and mtDNA. Nuclear DNA is found in the nucleus of cells, and it is inherited from both parents. Thus, cells have two copies of each nuclear chromosome, one copy from the mother and one copy from the father. MtDNA is a circular DNA molecule residing in the mitochondrion, a cellular organelle of the cytoplasm. Mitochondrial DNA is inherited uniparentally, from mother to offspring (Avise and Lansman 1983). The Y chromosome is also found in the nucleus, but it has a unique property compared to other nuclear DNA chromosomes. It is inherited uniparentally, from father to son. These differences in inheritance patterns have important implications for interpretation of results from DNA studies. MtDNA markers only provide information about maternal evolutionary history, gene flow, and genetic diversity; Y chromosome markers only provide information about paternal evolutionary history, gene flow, and genetic diversity; and nuclear DNA markers provide information about both maternal and paternal evolutionary history, gene flow, and genetic diversity. This status report of bear genetics is organized in five major sections that reflect the five main areas of research: 1) interspecific phylogenetic analyses, 2) intraspecific population structure analyses, 3) genetic diversity within populations, 4) ecological applications, and 5) forensic applications. In section 1, we focus on questions relating to the relative age, evolutionary distinctiveness, and historical evolutionary branching pattern for each species. In section 2, we focus on studies at the species level that answer and raise important questions about historical and current migration patterns, evolutionarily significant genetic groups, and population structure. In section 3, we consider studies of population-specific genetic diversity that are instrumental for determining if threatened populations have suffered a significant loss of genetic diversity, which may lead to inbreeding depression and potentially threaten the survival of the population. In



Overview Many aspects of bear biology are well studied, but comparatively little is known about bear genetics. Historically, the scarcity of genetic information about bears can be traced to the technical difficulty and high expense of molecular genetic analyses. Due to recent developments in molecular technology, we have moved into a new and exciting age in which genetic analyses of any organism can be performed in a cost-effective manner with relative ease. As an indication of the potential importance of molecular analyses for monitoring the status of the world’s bears, a genetics section has been added to this comprehensive status report. The goals of this section are threefold: 1) to summarize the progress that has been made in bear genetics, 2) to discuss the implications of current genetic research, and most importantly 3) to explore the potential of molecular techniques for providing new perspectives on bear biology and management. Researchers can now routinely utilize genetic information in proteins and DNA to addresses questions about the behavior, ecology, life history, and evolution of bear populations. From a biological perspective, molecular genetic analyses have been utilized to uncover important characteristics of natural populations such patterns of gene flow (Paetkau et al. 1995), reproductive success (Craighead et al. 1995), genetic diversity (Paetkau and Strobeck 1994; Paetkau et al. 1995; Waits et al. 1998a), and evolutionary history (Taberlet and Bouvet 1994; Waits et al. 1998b; Wooding and Ward in press; Talbot and Shields in press a). From a forensic standpoint, researchers have demonstrated the ability to use genetic information to differentiate species (Cronin et al. 1991a; Waits and Ward in press), to trace individuals within a species to a particular geographic area (Waits 1996), and to identify individuals within a population (Paetkau and Strobeck 1994; Paetkau et al. 1995). The molecular methods that are used to analyze DNA and proteins include a wide range of techniques such as protein electrophoresis, immunological assays, chromosome banding, DNA hybridization, restriction enzyme analysis, DNA sequence analysis, and DNA fingerprinting. A detailed description of these techniques is beyond the scope of this manuscript; however, excellent reviews of molecular methods are suggested for further reading (Avise 1994; Lewin 1994). The most important point to convey about the use of different molecular techniques is the fact that each technique
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evolutionary history of the Ursidae (Wuster-Hill and Bush 1980; O’Brien et al. 1985; Nash and O’Brien 1987). The six ursine bears (sun bear, American black bear, Asiatic black bear, brown bear, polar bear, and sloth bear) have a nearly identical karyotype and 74 chromosomes. The giant panda has 42 chromosomes, and the spectacled (Andean) bear has 52 chromosomes. Although the giant panda and the spectacled bear have fewer chromosomes than the ursine species, a detailed comparison of the banding patterns of the giant panda and spectacled bear chromosomes to ursine and procyonid chromosomes demonstrated two important characteristics: 1) nearly all of the banding patterns of chromosomes of the giant panda and the spectacled bear match the banding patterns of the ursine chromosomes, and not those of the procyonids, and 2) the smaller number of spectacled bear and giant panda chromosomes can be explained as fusions of the ursine bear chromosomes (Nash and O’Brien 1987). Thus, these molecular comparisons provide strong support for the inclusion of the giant panda in the bear family. When addressing the question of the hierarchial relationships of all members within the bear family, molecular analyses agree that the giant panda is the oldest bear species followed by the spectacled bear (Nash and O’Brien 1987; Wayne et al. 1989; Goldman et al. 1989; Zhang and Ryder 1993, 1994; Talbot and Shields in press b; Waits 1996). Thus far, the use of cytological (Nash and O’Brien 1987), immunological, DNA hybridization, and isozyme data (O’Brien et al. 1985; Goldman et al. 1987; Wayne et al. 1989) to reconstruct the hierarchical phylogenetic relationships of the six remaining bears (ursine bears) has produced inconclusive results with the exception of support for a close grouping of the brown bear and the polar bear. MtDNA sequence analyses (Zhang and Ryder 1993, 1994; Shields and Talbot in press; Waits 1996) have improved the resolution of the branching order of the ursine bears, but ambiguities still remain. The mtDNA gene trees have suggested that the sloth bear lineage was the first ursine bear lineage to emerge (Zhang and Ryder 1994; Waits 1996; Shields and Talbot in press). The branching order of the remaining species is unclear. The first mtDNA study suggested that the American black bear and the sun bear lineages diverged as sister taxa after the sloth bear lineage and before the Asiatic black bear lineage (Zhang and Ryder 1994). In a second study (Waits 1996), the branching order of the American black bear, sun bear, and Asiatic black bear lineages could not be statistically resolved (95% confidence interval) suggesting that these three species underwent a rapid radiation event. The third study (Talbot and Shields in press) suggested that the American black bear and Asiatic black bear diverged as sister taxa after the sloth bear lineage and before the sun bear lineage. At approximately the same time as the divergence of the American black bear, Asiatic black bear, and sun bear



section 4, we explore potential ecological applications of genetic analyses such as DNA-based population census methods and the reconstruction of pedigrees. In the final section, we address the utility of molecular techniques in wildlife forensic identification.



1. Interspecific phylogenetic analyses The delineation of the evolutionary relationships among the eight members of the bear family, Ursidae, is the framework that provides meaning and perspective to the unique biological and ecological traits of each species. The traditional use of paleontological and morphological data to reconstruct the genealogical history (species tree) of the Ursidae has produced inconclusive results (Kurten 1968; Thenius 1982; Kitchener 1994). An alternative method for defining the phylogenetic relationships among the Ursidae is molecular phylogenetics. By comparing homologous molecular markers generated from each species, it possible to estimate a gene phylogeny or tree. This gene tree can then be used to infer the species tree, but the gene tree is not always the same as the species tree (Nei 1987). Thus, it best to base conclusions about species phylogeny on data from multiple gene trees. To uncover the interspecific evolutionary relationships among the Ursidae, a variety of molecular methods have been employed: albumin immunologic distance (Sarich 1973; O’Brien et al. 1985), two-dimensional protein gel electrophoresis (Goldman et al. 1989), chromosome banding (Wuster-Hill and Bush 1980; Nash and O’Brien 1987), DNA hybridization and allozyme electrophoresis (O’Brien et al. 1985), alpha and beta hemoglobin protein sequence analysis (Tagle et al. 1986; Hashimoto et al. 1993), mitochondrial DNA (mtDNA) restriction enzyme analysis (Zhang and Shi 1991; Cronin et al. 1991b), and mtDNA sequence analysis (Shields and Kocher 1991; Zhang and Ryder 1993; Zhang and Ryder 1994; Vrana et al. 1994; Talbot and Shields in press b; Waits 1996). The first evolutionary question that was addressed using molecular data was the placement of the giant panda within the Ursidae. Taxonomic classifications have placed the giant panda with almost equal frequency in the Ursidae, the Procyonidae (raccoon family), or in a separate family (Ailuropodidae) (O’Brien et al. 1985). Most molecular studies have supported the inclusion of the giant panda within the Ursidae (Sarich et al. 1973; O’Brien et al. 1985; Nash and O’Brien 1987; Goldman et al. 1987; Hashimoto et al. 1993; Zhang and Ryder 1993, 1994; Vrana et al. 1994; Talbot and Shields in press; Waits 1996), but two have suggested that the giant panda should be grouped with the lesser (red) panda (Ailurus fulgens) in the Ailuropodidae (Tagle et al. 1986; Zhang and Shi 1991). Nuclear chromosome analyses of the eight bear species have provided much useful information about the
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2. Intraspecific population structure analyses



lineages, an ancestral lineage diverged that led to brown bear and polar bear lineages. The polar bear lineage emerged from within a cluster of brown bear lineages (Cronin et al. 1991b; Zhang and Ryder 1994; Waits 1996; Talbot and Shields in press a, b) as a sister group to brown bears from the Alaska islands of Admiralty, Baranof, and Chicagof (ABC islands). In contrast, results from a separate mtDNA sequence analysis (Zhang and Ryder 1993) suggested that the polar bear lineage was an ancient lineage that grouped with the spectacled bear lineage. In a more extensive analysis, Zhang and Ryder (1994) revealed that three polar bear lineages grouped with the brown bear and one polar bear lineage grouped with the spectacled bear. The authors suggest that the polar bear/brown bear grouping more accurately represents the true phylogeny of the polar bear. However, they also propose a recent hybridization event to account for the polar bear/spectacled bear relationship and suggest that future studies include additional polar bear samples.



An important role of intraspecific genetic analysis in the conservation of natural populations is to determine the manner in which genetic variation is partitioned within and among populations. Analyses of intraspecific population structure can be used to generate two types of information that have important implications for the conservation and management of bear populations. First, intraspecific genetic analyses can identify populations that have evolved independently for a significant length of time with no gene flow between other populations. Conservation geneticists define these populations or groups of populations as “evolutionary significant units” (ESU’s). The ESU concept was initiated to provide a basis for prioritizing taxa for conservation efforts with the goal of protecting the evolutionary heritage and potential within a species. The criteria for defining ESU’s are not uniformly established (Moritz 1994); however, most researchers agree that classification as an ESU should include phylogenetic distinctiveness of alleles across multiple independent loci (Avise and Ball 1990; Dizon et al. 1992; Moritz 1994). The second type of information that can be obtained from intraspecific analyses is the description of genetic structure, or gene flow patterns, between populations that have not evolved independently. These data can be used to reveal migration patterns and to identify important corridors for genetic exchange between populations. Currently, intraspecific genetic analyses have only been described for three bear species: the brown bear, the American black bear, and the polar bear. Population genetic structure in brown bears was first examined among individuals from North America using protein allozyme markers (Allendorf unpublished data). These efforts were largely uninformative due to low levels of variation, but allele frequencies at one locus suggested substantial genetic divergence between Montana brown bears and Alaska brown bears. More recently, mtDNA sequence analyses of brown bears from across their geographic range have revealed considerable population genetic structure and deep phylogenetic splits between five mtDNA lineage groups defined as clades (Cronin et al. 1991b; Taberlet and Bouvet 1994; Randi et al. 1995; Kohn et al. 1995; Taberlet et al. 1995; Talbot and Shields in press a; Waits et al. 1998b; Waits et al. submitted). Clade I contains brown bear lineages from western Europe; Clade II contains brown bear lineages from the Alaskan islands of Admiralty, Baranof, and Chicagof plus polar bear lineages; Clade III contains brown bear lineages from eastern Europe, Asia, and western Alaska; Clade IV contains brown bear lineages from southern Canada and the lower 48 states; and Clade V contains brown bear lineages from eastern Alaska and northern Canada (Figure 3.1). A particularly interesting result from these analyses is the close phylogenetic



Implications and future directions The interspecific molecular phylogenetic studies of the bear family have important implications for bear biology, ecology, taxonomy, forensics, and conservation. From a biological and ecological perspective, these studies have established a genealogical framework upon which the unique biological, ecological, and behavioral characteristic of each species can be examined in an evolutionary context. From a forensic standpoint, these studies have provided baseline knowledge that can be used to develop molecular markers for the purpose of unambiguously identifying each species (see section 5). Results that were obtained using more than one molecular marker can also be used to resolve taxonomic controversies. For example, there is extremely strong molecular support for the placement of the giant panda within the Ursidae. In addition, the close genetic relationship of the polar bear and the brown bear reinforces recommendations that the polar bear genus Thalarctos should be abandoned by placing both species in the genus Ursus (Honacki et al. 1982). These results also have important conservation implications for the sloth bear because the mtDNA phylogenetic analysis results suggest that its unique morphological and behavior characteristics can be traced to its phylogenetic history. As demonstrated in this section, much has been learned about the phylogenetic history of bears using molecular markers. As the characterization and availability of useful polymorphic markers continue to increase, it is clear that we will have the potential to learn much more. In future analyses, it will be important to use additional nuclear and Y chromosome markers to verify the results of the mtDNA analyses and to resolve the branching order of the remaining species.
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Figure 3.1. Geographic locations of the five mtDNA phylogenetic clades identified in brown bears (Waits et al. 1998b).



structure in polar bears. Using eight highly polymorphic nuclear microsatellite loci, Paetkau et al. (1995) observed significant differences in allele frequency among four populations collected from the northern Beaufort Sea, southern Beaufort Sea, western Hudson bay, and the Davis strait off the Labrador coast. Measure of genetic distance between populations reflected the geographic separation of populations, but also revealed patterns of gene flow that are not obvious from geography and may indicate movement patterns of the individuals. In addition, assignment tests based on an individual’s eight locus genotype placed individuals in the correct region 94% of the time, and in the correct population 60% of the time. Population genetic structure of the American black bear has been examined using DNA fingerprinting (Paetkau et al. 1994), mtDNA restriction enzyme digestion (Cronin et al. 1991b) and mtDNA sequence analysis (Paetkau and Strobeck in press; Wooding and Ward in press). DNA fingerprinting analyses of Canadian black bear populations using four hypervariable microsatellite loci revealed considerable population structure, but the populations were not geographically close enough to examine gene flow patterns. MtDNA analyses of black



relationship of brown bear lineages from the ABC islands and polar bear lineages, which was briefly discussed in section 1. The five clades of brown bears are geographically distinct with three exceptions: 1) clades I and III are found in two separate populations in Sweden (Taberlet et al. 1995), 2) clades I and III have been observed in the sample population in Romania, and 3) clades III and V are found in the Arctic National Wildlife Refuge. Waits et al. (submitted) suggested that the geographic distribution of these clades may be explained by isolation of brown bear populations in Pleistocene glacial refugia and divergence of mtDNA lineages, followed by limited female migration after the glacial ice receded. To complete the geographic coverage of the entire brown bear range, additional samples should be collected and analyzed from Asia and western Canada. Population genetic structure in the polar bear has been examined using allozyme markers (Allendorf et al. 1979; Larsen et al. 1983), mtDNA markers (Cronin et al. 1991; Bodin et al. unpubl. data), nuclear restriction fragment polymorphisms markers (Amstrup et al. 1993), and DNA fingerprinting (Paetkau et al. 1995). Only DNA fingerprinting revealed significant population genetic
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avoid transplantation of individuals from one clade into a region that currently contains a different clade. Currently, the presence of mtDNA phylogenetic clades is being considered in conservation plans for augmentation of endangered populations in Europe and North America. Microsatellite analysis of polar bear populations has revealed genetic distinctiveness between individuals from different geographic regions in the Canadian Arctic. These data suggest that gene flow between local populations is restricted although long-distance seasonal movements have been documented among polar bears. This study also demonstrates the promising potential of microsatellite analysis for detecting population structure within species with low genetic diversity. Currently, there is little or no knowledge of population genetic structuring within the Asiatic and South American bear species. Thus, future efforts to obtain multiple samples from throughout the range of these species should have high priority. Figure 3.2. Relative abundance of two mtDNA phylogentic clades of black bears in 18 North American populations. The circles represent pie graphs of the proportion of samples that were classified in clade A (black) or clade B (white). (Figure modified from Wooding and Ward in press)



3. Genetic diversity within populations A primary role of population genetics in the context of conservation biology is to address questions relating to the loss of genetic diversity in populations whose size and connectivity has been reduced through human action. The immediate concern is that inbreeding depression will cause fitness problems that may threaten the survival of such populations. Also, the evolutionary options open to these populations will be reduced since genetic variation is the raw material of evolution (Franklin 1980; Soulé 1980). These concerns are particularly relevant for large mammals, like bears, whose populations consist of small numbers of individuals distributed at low density. The amount of neutral genetic diversity found in a population at equilibrium is a function of the rate at which new genetic variation arises through mutation or immigration and the effective number of individuals in the population (Hartl and Clark 1989). The concept of effective population size is introduced to deal with factors such as non-random variation in reproductive rates between individuals or sexes. Estimates of effective population size have been made for brown bears and are considerably smaller than actual population sizes (Allendorf and Servheen 1986; Craighead 1994). It has been suggested that effective population sizes should be kept above 50 individuals to avoid inbreeding depression, and above 500 or even 5,000 individuals to ensure survival on an evolutionary time scale (Franklin 1980; Soulé 1980; Lande 1995). The first attempts to measure genetic diversity in bear populations were made with allozymes and restriction digests of mtDNA (Allendorf et al. 1979; Cronin et al. 1991; Larsen et al. 1983; Manlove et al. 1980; Wathen et al. 1985; Shields and Kocher 1991). These methods proved



bears from throughout North America have identified two phylogenetic clades (Figure 3.2). In Alaska, eastern Canada, New Hampshire, New Mexico, Florida, only Clade A has been detected. In northern California, only clade B has been detected. Both mtDNA clades have been observed in Oregon, Montana, and the East and West slope of the Canadian Rockies. Within the region that includes individuals from both clades a general pattern emerged with a higher percentage of clade B individuals in the western part of this region and a higher percentage of clade A individuals in the eastern part of this region.



Implications and future directions MtDNA clades with significant phylogeogenetic divergences have been detected for the brown bear and the American black bear using mtDNA analyses. If these results are used to infer female migration, the geographic distribution of these clades suggests historical separation of maternal ancestors followed by limited maternal migration. Currently, there are no genetic data from independent molecular markers to verify these phylogenetic groupings. Thus, classification of mtDNA clades as ESU’s is premature, and future analyses of nuclear genes and Y chromosome genes are necessary to determine if paternal gene flow patterns also reflect similar phylogenetic groupings. However, until such data are generated managers should preserve the clades that have been identified and
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to have lost genetic variation. A similar study of brown bears on the island of Hokkaido also found low levels of genetic diversity, but methodological differences complicate direct comparisons to North American data (Tsuruga et al. 1994). Genetic diversity data from nuclear microsatellite markers are also available for four Canadian polar bear populations (Paetkau et al. 1995). These populations have lower levels of diversity than observed in most continental populations of black and brown bears, but higher diversity levels than observed in insular populations of American black and brown bears. One possible explanation for this observation is that the global polar bear population is estimated to be approximately 25,000 (IUCN/SSC Polar Bear Specialist Group 1995), a value much lower than the estimates of North American brown or black bears.



largely uninformative because the markers only detected low levels of genetic variation. More recently, eight highly variable nuclear markers (microsatellites) have been applied to population studies of North American bears and have revealed considerable genetic variation (Paetkau and Strobeck 1994; Paetkau et al. 1995; Paetkau et al. in preparation). In addition, a large amount of mitochondrial sequence data are now available for brown bears bringing the number of markers employed in large population surveys to nine (Kohn et al. 1995; Randi et al. 1994; Taberlet and Bouvet 1994; Taberlet et al. 1995; Waits et al. 1998b; Talbot and Shields in press a). The matrilineal inheritance pattern of mtDNA makes this marker more sensitive to reductions in population size (Avise et al. 1984) but insensitive to male-mediated gene flow. The result is that nuclear (biparentally inherited) markers and mitochondrial markers provide different but complementary views of changes in genetic variation. The importance of connectivity in maintaining genetic diversity has been investigated in North American black bears and brown bears by studying microsatellite diversity in insular and peninsular populations (Paetkau and Strobeck 1994; Paetkau et al. submitted). In these studies, peninsular populations show significant reductions in genetic variation relative to more central populations (Table 3.1). Insular populations, including Kodiak brown bears and Newfoundland black bears with population sizes of over 2,000 and 6,000 animals, respectively, have dramatically reduced levels of genetic variation. Similarly, brown bears from the recently isolated Yellowstone ecosystem appear



Implications and future directions Taken together, these results indicate that the maintenance of genetic diversity in North American bears at levels close to historical diversity levels will require: 1) populations numbering in the many thousands, or 2) the maintenance of gene flow between smaller populations. The results from island populations demonstrate that it is possible for populations to persist for thousands of years with dramatically reduced variation, however, they do not indicate whether survival is likely in the majority of cases, plus the fitness and evolutionary implications of such reductions remain uncertain. Clearly the goal of maintaining high levels of genetic diversity within populations will be difficult or impossible for some bear species, like the giant panda, where total population numbers are already well below targets for the long term maintenance of genetic variation. While the population genetics of North American bears are becoming well studied, there is a conspicuous lack of data for bears on other continents. A major barrier to obtaining these data is the high cost and effort involved in collecting DNA samples. This stumbling block may be partially reduced, however, now that techniques have been developed to isolate DNA from hair (Taberlet and Bouvet 1992) and scat (Höss et al. 1992) samples collected in the field. Hopefully, these methods will make studies of population genetics in European, Asian, and South American bears possible in the near future.



Table 3.1. Mean heterozygosity (H) and total probability of identity [P(ID)] in a selection of North American bear populations using eight highly variable microsatellite loci. Data are from Paetkau and Strobeck (1994), Paetkau et al. (1995), Paetkau et al. (in prep.), and Paetkau (unpubl.) Population (2N)



H



P(ID)



Brown bears Kluane NP (102)‡ Richardson Mts. (238) Coppermine (76)* Seward Peninsula (30) Alaska Peninsula (28) Kodiak Island (68) Yellowstone (108)



76% 76% 60% 72% 53% 27% 56%



1 in 260,000,000 1 in 290,000,000 1 in 780,000 1 in 15,000,000 1 in 28,000 1 in 93 1 in 152,000



American black bears Banff NP (64)‡ Newfoundland Island (46)



82% 43%



1 in 7,200,000,000 1 in 1,300



Polar bears Hudson Bay (60)‡



63%



1 in 1,300,000



4. Ecological applications



* Coppermine is in the middle of the peninsular barren-ground distribution of brown bears in the Northwest Territories. ‡ The values observed for these populations, which are part of relatively continuous portions of the species distributions, are typical of values observed in several other populations studied in each of the three species.



The highly variable nuclear markers that have been used to study the population genetics of North American bears can also be used to address questions at the individual level since these markers are so variable that they produce an
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distinct areas, and workers in these two fields sometimes give the impression that they are working against each other (Caro and Laurenson 1994). With recent developments in molecular biology, it is now time to recognize that there is much to be gained by narrowing the gap between these two fields of study. The recent work on the ecological genetics of bears strongly demonstrates the rewards that can be realized when ecologists and geneticists combine their skills to approach problems of common interest. It is hoped that this type of collaborative research will grow to encompass more species of bears as well as other natural populations.



effectively unique genetic identifier, or ‘DNA fingerprint’. These DNA fingerprints can be used in various applications to identify individuals and their immediate relatives. Perhaps the most basic item of ecological information that is required for making informed decisions about the conservation of bears is a census of the numbers of individuals that exist in any particular population. Currently, there is very little information on population sizes for most populations of bears, particularly for Asian and South American species. The use of a DNA-based population census may eliminate some of the logistical barriers to estimating population numbers. By combining the ability to identify individuals using DNA fingerprinting with the ability to collect hairs from scent-baited barbed wire enclosures, it is now possible to conduct a mark-recapture population census without actually handling individuals (Woods et al. 1996). The sex and species of the individuals from which hairs are collected can also be identified by using genetic markers on the X and Y chromosomes (Taberlet et al. 1993) and on the mtDNA molecule, respectively (Waits and Ward in press). This DNA-based approach to censusing has two major advantages over traditional markrecapture methods: 1) it requires relatively simple and inexpensive field technology, and 2) it eliminates the necessity of physically capturing and handling individuals; an important benefit when studying small and endangered populations. A second application of DNA fingerprinting in an ecological context is the reconstruction of pedigrees. This approach has been used to study male productivity and multiple paternity in North American black and brown bears (Craighead et al. 1995, Schenk and Kovacs 1995). If this type of pedigree information is combined with home range data from telemetry studies, it should be possible to gain a better understanding of the landscape requirements of populations. For example, the area occupied by several generations of related individuals could be identified. One limitation of this approach is that it requires very high sampling density, which may not be feasible in many studies. In addition, inherently low levels of genetic variation in small isolated populations may limit the power of these techniques. An exact description of parent-offspring relationships is also critical in the genetic management of captive-bred populations. These populations, which may play an increasingly important role in the conservation of some bear species, are now managed explicitly to avoid inbreeding while simultaneously preserving the genetic variation present in the founding wild-caught individuals (Ryder 1994). DNA fingerprinting is now being used to confirm pedigrees in all non-North American species of bears (Zhang et al. 1994; Paetkau, D., Fain, S., and Strobeck, C. unpublished). In the past, conservation biology literature has tended to consider ecological and genetic research as completely



5. Forensic applications Bears around the world are being killed in large numbers because of the value of their body parts. For some species, this source of mortality may actually constitute the single most important threat to survival. Eliminating the destruction of bears for financial gain is a task that will require complex cultural, economic, and legal changes, as well as the development of forensic methods for determining the origin of bear parts. Currently, DNA analysis can provide four distinct types of information to forensics studies: 1) species identification, 2) identification of geographic origin, 3) sex identification, and 4) individual identification. Early attempts to identify bear species from tissue samples involved the use of protein electrophoresis to distinguish between American black and brown bears (Wolfe 1983). More recently, mtDNA sequence polymorphisms have been used to distinguish between North American bear species (Cronin et al. 1991; Shields and Kocher 1991) and between all eight species of bear (Fain et al. 1995; Waits and Ward in press). One of the most relevant examples of species identification from forensic samples in bears is the identification of the species from confiscated gall bladders. The U.S. Fish and Wildlife Service Forensics Laboratory reports that sufficient DNA for species identification has been obtained from gall bladders in approximately half of the cases attempted (Stephen Fain pers. comm.) Once species identification has been accomplished, it is useful to obtain as much information as possible about the geographic origin of the sample. This information can be used to determine if the individuals come from areas closed to hunting and to assess the degree to which different regions are providing samples for markets such as the gall bladder trade. As discussed in section 2, mtDNA lineages display strong phylogeographic sorting in American black bears and brown bears. A similar pattern has also been observed in sloth bears from India and Sri Lanka (Fain et al. 1995). The use of several nuclear markers can also provide considerable information about the origin of
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The identification of individuals using DNA fingerprinting has been successful in forensic cases involving bears killed illegally in Canada (John Coffin, research associate, University of Alberta, pers. comm.) and in the United States (Stephen Fain pers. comm.) For example, a group of Canadian hunters were recently charged based on DNA evidence that was extracted from blood on a plastic bag and definitively matched to one of five bears that had been shot illegally. The current progress in wildlife forensics has demonstrated the utility of molecular genetics, but there is still much to attain. One major difficulty in molecular forensic work is the use of samples that provide only small and degraded segments of DNA. Pioneering steps have been taken in bear forensic identification using small amounts of DNA collected from hair and scat samples (Taberlet and Bouvet 1992; Höss et al. 1992), and other non-traditional sources of DNA that have been used successfully in wildlife forensics cases include blood stains on rocks and soil, plus decayed bones (John Coffin pers. comm.) While these forensic DNA samples have been successfully utilized in a number of situations, additional technological development is necessary to realize the full potential of these non-traditional sources of DNA. In closing, it is extremely important to standardize wildlife forensic techniques in order to obtain the rigorous standards established in human forensic studies. As this effort progresses, it is likely that DNA evidence will become a standard part of legal cases involving bears and other wildlife species.



individuals. For example, in a population survey of polar bears, researchers were able to trace the origin of an individual to the eastern or western side of the Canadian Arctic with 93% accuracy (Paetkau et al. 1995). Similar results have been obtained in North American brown bears (Paetkau et al. in prep). The major prerequisite for using molecular methods to determine the geographic origin of samples is the availability of data on geographic distributions of genetic variation, and the collection of these data represents a major challenge for the future. Molecular forensic identification of the sex of a sample has various applications for enforcing hunting regulations. For example, identification of sex can be used to uphold restrictions on the sex of animals that are open for hunting, and it can be used to provide basic information about the degree to which the different sexes are being harvested. Two related methods have been developed for identifying the presence of a Y (male) chromosome in bears (Amstrup et al. 1993; Taberlet et al. 1993). These methods have been used successfully to identify sex in polar bears (Amstrup et al. 1993), brown bears (Taberlet et al. 1993), and American black bears (Woods et al. 1996). The final application of molecular genetics to forensic investigations is the use of DNA fingerprinting to match biological samples from the same individual. The eight nuclear microsatellite markers used for population studies in North American bears are sufficiently variable to distinguish between individuals with the exception of island populations, such as Kodiak brown bears, where genetic variation is dramatically reduced (see Table 3.1).
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Chapter 4



The Trade in Bears and Bear Parts Christopher Servheen



Introduction



Bear bile from wild bears is difficult to obtain today as many populations of Asian bears have been reduced in numbers and range due to a combination of habitat loss and excess killing, much of which is for the use of bears in traditional medicine. This combination of rarity and assumed potency makes bear bile one of the most valuable of traditional medicines.



Parts of bears have been used in traditional Chinese medicine for thousands of years in Asia. The use originated in China, and then was adopted by users in Korea and Japan. Today, the use of traditional Chinese medicine is widespread throughout Asia and in Asian communities in North America and Europe. Bear bile from the bear gall bladder is one of the most treasured of traditional Chinese medicines. Prescriptions for bear gall first appeared in writing in the 7th century (Bensky and Gamble 1986). Bear parts once used in traditional medicine include fat, meat, paws, gall, spinal cord, blood, and bones (Read 1982). Practitioners of traditional Chinese medicine prescribe bear gall for serious liver diseases, heart disease, hemorrhoids and other illnesses (Mills and Servheen 1991). Bear bile is believed to have special qualities to treat ailments of the liver, stomach and a diverse illnesses from fever to digestive disorders. The use of traditional medicines such as bear gall has continued despite the westernization of many Asian countries and the rapid increase in wealth in certain Asian countries such as Taiwan, Japan and South Korea, and China (Mills and Servheen 1991). Bear skins are also valued for trade in some areas.



Origins of bile in trade The Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES) is the foremost tool for regulating international trade in wildlife and currently has 143 signatories. The Convention prohibits international trade for commercial purposes for those species which may be threatened with extinction and are listed under Appendix I of the Convention. Appendix II lists species which are not now threatened by extinction, but which may become so if trade is not strictly regulated and monitored. Commercial trade in Appendix II species is allowed only if the state of export issues permits reporting that the trade will not be detrimental to the survival of the species in the wild. All species of bears are included in



Table 4.1. Bear species and their listing under CITES. Scientific name



Common name



Ailuripoda melanoleuca Helarctos malayanus Melursus ursinus Tremarctos ornatus Ursus americanus Ursus arctos (all North American populations except U. a. nelsoni.) Ursus arctos nelsoni 1 Ursus arctos (all European populations) Ursus arctos (all Asian populations including Iran, Iraq, Syria, Turkey, and former USSR areas except those listed specifically as Appendix I) Ursus arctos (Bhutan, Chinese, and Mongolian populations) Ursus arctos pruinosus 2 Ursus arctos isabellinus 2 Ursus maritimus Ursus thibetanus



Giant panda Sun bear; honey bear Sloth bear Spectacled bear American black bear



I I I I II



Brown bear; grizzly bear Mexican grizzly bear European brown bear



II I II



Brown bear Asian brown bear Tibetan blue bear Red bear Polar bear Asiatic black bear



II I I I II I



1 2



CITES listing



Extinct The Bear Specialist Group is on record against the subspecific designation for U. a. pruinosus and U. a. isabellinus and instead believes these brown bears should be identified on the basis of geographic distribution
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C. Servheen



Asiatic black bear (Ursus thibetanus) gall bladder for sale in Singapore.



Value of bear parts



either Appendix I or Appendix II of the Convention (Table 4.1). Asian countries with low economic wealth levels and/ or little belief in traditional medicine are usually exporters of bear parts to more wealthy countries. Exporting countries include Russia, Laos, Vietnam, and Nepal where belief in the traditional medicine involving bear parts product is low and economies are weak, China where belief is strong but need for export income is high, and perhaps the United States and Canada where belief is limited to some Asian communities and bear populations are high. Until recently, South Korea, Hong Kong, Taiwan, and Japan were economic powers with considerable wealth, and prices for bear bile were highest in these countries (Mills and Servheen 1991, Mills et al. 1995). North American bears are also a source for bear bile used in Asia and in Asian communities in the USA and Canada. The specific numbers of bear parts in the bear trade are unknown as most of the trade is illegal and thus not reported. This lack of information on the numbers of parts in the illegal international market confounds understanding of the impacts of the trade. Use and demand for bear parts is also high in Asian communities in Canada and the USA where the use of traditional medicine is often mixed with more “western” medical treatments. In many Asian medical communities, the use of traditional medicines is increasingly combined with “western” medicine. Belief in the value of many traditional medicines exists in a high percentage of Asian residents, and for serious illnesses, such as liver disease, valued traditional medicines such as bear bile are sometimes combined with “western” medical drug therapy and even surgical procedures.



Prices for bear bile have risen as the availability of the product declines and as users become more affluent. Documentation of this rise in prices is confounded in recent times by changing currency values, opening of international borders, and increasing amounts of farmed bile and counterfeit bile in markets in Asia. Many users of traditional Chinese medicine have the wealth to pay extreme sums for medicinal products. Bear bile is expensive because of the rarity of wild bears in Asia and the difficulty of obtaining bile from wild bears. Bile from wild bears is thought by many users to be more potent (Mills and Servheen 1991) and thus more valuable than bile from captive bears. Prices paid for individual wild bear gall in 1995 varied from US$5 to US$500 per gram (Table 4.2) (Mills et al. 1995). An Table 4.2. Retain prices for bile being sold as bear bile in Asia, 1994–1995 (from Mills et al. 1995). Prices are US$ per gram. Some of the bile in this survey was likely either of undocumented origin to the seller or was known to be from animals other than bears. This is the reason for the wide diversity in price. Origin Australia China Europe Hong Kong India Nepal Russia Unknown USA Zoo
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Hong Kong



Macao



Korea



$17–35 $45 $21 -



$21 $1–69 $52 $27 $7 $5–14 $5 -



$10–167 $63 $50 $23–167 $13 $33–100 $500



Table 4.3. Bear gall bladder prices in North America by level of the market for some US states and Canadian provinces in 1994–1995 (from Mills et al. 1995; Rose and Gaski 1995; Gaski 1997). Prices are US$ per whole gall bladder unless otherwise specified. Underlined state/province allowed sale for year of survey. Origin



Year



Hunter



Middle-man



Retail



Idaho Colorado Maine Arizona Saskatchewan



1994 1994 1995 1994 1994



Washington British Columbia



1994 1994



Manitoba California Alaska



1994 1994 1994



$20–25 $40–120 $45–50* $50–25* $80–100 $7–9/gram $100–150* $150–250 $7–9/gram $8–15 $180–200 $250–1,0001 $40/ounce - $40/gram $20–150 $45–250* $250–1,0001



$800 $400 $800 -



$1,200 $1,200–2,000 $1,000–1,800 $1,000–2,000 -



Price Range



1995 1994–1995 1994–1995 1994–1995



* Wet weight for whole gall bladder. 1 Brown bear (Ursus arctos) gall specifically.



extreme price was as high as US$55,000 for a gall bladder from an illegally killed Asiatic black bear in South Korea (Mills and Servheen 1991). Value of bile increases as it moves up the marketing ladder. A gall bladder that may cost US$150 if bought from the hunter in North America may cost US$1,200 or more at the retail level in North America (Table 4.3) and more in Asian retail markets. Prices for entire gall bladders are less expensive per gram than prices for small amounts of bile. The average dried bear gall bladder can range in size from 50 to 125g. Prices vary according to the location of sale, proof of authenticity, and eagerness of the buyer. The highest prices have been recorded in South Korea where the use of bear bile is highly favored, local populations of Asiatic black bear are extinct in the wild, and where economic prosperity has given many people the ability to pay such high sums for medical products. Bile from wild bears draws the highest prices (Mills and Servheen 1991). Asiatic black bears were the origin of most bear bile for thousands of years of traditional Chinese medicine, and this is the species of preference for many users. However, since bile is unrecognizable as to species of origin, the species of bear is usually of little interest at the retail bile sale level. There is considerable counterfeit bear bile for sale throughout the traditional medicine market ranging from 98% to 26% of tested samples (Table 4.4). False marketing is simple because gall bladders and the bile itself cannot be reliably differentiated by sight and color between species as different as bears, pigs, goats, cows, and even humans. Some traditional practitioners claim to be able to identify



bear bile by sight, taste, smell, and through various “tests” such as placing some bile in a water glass and observing how it sinks to the bottom or how fast it dissolves. The precise effectiveness of such identification procedures are unknown, but some dealers believe their methods have great accuracy and are willing to pay considerable amounts for bile determined as authentic by such methods. The extent of false bile in the market is very high (Table 4.4) due in large part to the ease of deception, the rarity of wild bear bile, the ease of counterfeiting, and the high value of the product. Even manufactured traditional medicines said to have bear bile as an ingredient and which are commonly produced in China, Hong Kong and other



Table 4.4. Authenticity of bear gall bladders purchased from legal sources or seized from illegal trade as confirmed by chemical analyses (Mills et al. 1995; McCracken et al. 1995; Lau et al. 1994; California Dept. of Fish and Game 1992; Gaski 1997). Origin



% actually bear



Sample size



Illegal market Asia1 California Canada United States



2 10 74 49



n=143 n=? n=489 n=871



Legal market Hong Kong Taiwan



35 63



n=81 n=24



1



35



Samples seized in Hong Kong, India, Malaysia, and Taiwan.



highest value (Mills and Servheen 1991). This three-tiered market and the fact that farmed bile is of less value medicinally and financially than bile from wild bears means that there will continue to be demand for bile from wild bears no matter how much farmed bile is available (Servheen 1997). This is especially true for those users who can afford to pay for the wild product. Another potential problem with production of farmed bile is by making bear bile more available in the marketplace farmed bile promotes and accelerates the demand for bear bile among a wider consumer audience. This relationship between increased availability of product and increased demand is substantiated by the statement of an Asian dealer in bear bile (cited in Gaski 1997, p. 65) that dealers in bear bile “began buying pig and cow gall bladders in the USA more than a decade ago in order to increase supply and therefore demand for galls”. Bear farms are commercial operations requiring considerable investment and capital for maintenance and upkeep of resident captive bears. When prices and demand for farmed bile decline as they have in recent years, there is a need for increased marketing and promotion of bile. Bile farming legitimizes the use of this product whose use has detrimentally impacted wild bear populations throughout Asia. While this legitimization due to farming and commercial sale of bile is not the sole factor maintaining the bile trade, it does increase the trade and the acceptability of such trade.



areas may contain little real bear bile. Of five such manufactured traditional medicines tested, only two contained actual bear bile (Gaski 1997).



Bear farming An important new activity associated with the trade in bear bile is the commercial farming of bears for production of bile without the need to kill the bear. This practice began in 1984 when North Koreans succeeded in extracting bile from living bears (Fan and Song 1997). The practice quickly spread to China which now is most active in the bear farming business. As of 1996, there were reported to be 481 bear farms in China holding 7,370 Asiatic black bears (Ursus thibetanus), 263 brown bears (Ursus arctos), and 9 sun bears (Helarctos malayanus) (Fan and Song 1997). Previously it was rumored that the goal of Chinese bear farming was to establish 40,000 bears in active bile extraction farms (Mills and Servheen 1991). This goal is now questionable considering that prices for farmed bile have decreased since 1988 from $2,400/kg to $360/kg in 1996 (Fan and Song 1997). Farmed bile production from a captive bear averages 1,500g/year. The total bile production of all Chinese bear farms was 7,800kg in 1995 (Fan and Song 1997). If these figures are correct, the reported annual production of 7,800kg would equate to 5,200 captive bears in farms producing 1,500g each annually. Production of bile from captive bears involves surgically placing a tube in the bile duct of the living bear and draining bile into a tube that is periodically drained or continuously drained into a container or plastic sac. The donor bear must be restrained so they do not pull out the tube. Restraint is accomplished by placing the bear in a squeeze cage so that it cannot stand, move, or turn around for the months that the tube is in place and the bile is being drained. Another method of restraint involves fitting the bear with a “jacket” to prevent it from reaching the area where the tube exits the abdomen. Impacts on bears subjected to such treatment can produce physical and behavioral abnormalities, systemic infection, pain, discomfort, suffering, and even death (Robinson 1997). There is continuing debate about the value of bear farming to conservation. It is fair to say that there are some conservation advantages and disadvantages to bear farming. While it is true that farmed bile does replace some bile from wild bears in the market, there also continues to be demand for wild bear bile which is thought to be more potent and effective in traditional medicine. It is wellknown that there are three types of bear bile recognized by most marketers and practitioners of traditional medicine: real bile from wild bears; counterfeit non-bear bile from other species sold as bear bile; and bile from farmed bears (Mills et al. 1995; Gaski 1997). Bile from wild bears has the



The future of trade in bear parts in North America As Asian bear populations decline and wild bear bile and other bear parts become more difficult to obtain, sources of bear parts outside Asia will be developed by traders and others willing to make significant profits. North America has more bears than all of the rest of the world combined. Increasing Asian populations in many urban areas of both Canada and the USA bring with them their beliefs and demands for traditional products. Many of these people also recognize the disparity in demand and price for bear parts between North America and Asia, and see a way to make profits from this disparity. Bear bile and gall bladders are easily smuggled and inspection of luggage for such items on leaving Canada and the USA is limited. Asian communities in North America are increasing demand for traditional medicine products within the continent. Laws concerning the commercial sale of bear parts vary throughout Canada and the USA complicating matters for law enforcement professionals. All of these factors contribute to the increase in trade of bear parts, particularly gall bladders, in North America. Commercialization of wildlife and unregulated trade have been contributing factors in the reduction and loss of many wildlife species. At the turn of the century in North
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Sas-rolfes (1997, p. 91) has suggested that a legal ban on trade would drive up the illegal market price for bear parts, drive up the poaching of wild bears and increase factory farming of bears in China. He also believes that elimination of farming would only increase pressure on wild bears. He advocates a three part approach: 1. Gain control of the supply of bear parts without restricting it unnecessarily. This would require adequate field protection, backed by appropriate law enforcement and carefully designed regulated harvesting. 2. Facilitate and expand the legal supply of bear products to out-compete illegal suppliers. This could imply more humane forms of bear farming, or better collection techniques of products from wild-hunted bears. 3. Encourage consumers to change their tastes and to substitute products. This implies concerted, long-term campaigns using moral persuasion to convince consumers of bear products to change their cultural attitudes and habits.



America, populations of ducks were killed for commercial meat sale, egrets were sought for their tail plumes, beaver were sought for their fur, and even elk and deer in many areas were at an all-time low due to unregulated commercial activity to kill these animals and sell their parts for profit. Tens of millions of bison were wiped out as a wild species on the great plains due to commercial killing in just 40 years. Today, populations of rhinos and Siberian tigers are on the verge of extinction due to demand for their parts for use in traditional Chinese medicine and in Yemen in the case of rhinos. Elephant populations throughout Africa were depleted due to world demand for ivory. Once commercial profits can be made from anything including wildlife, there will be those who will try to make that profit despite laws to the contrary. The ongoing trade in illegal drugs is an example of this. The tendency to trade in such items is increased with increasing profit. The prices paid for bear bile in wealthy Asian countries now rival the prices for illegal drugs. In many areas of Asia it is thought that the organized networks selling drugs also handle bear gall bladders because of the high profits involved. The only difference is the limited fines and minimal risk of jail time in selling bear parts. Given this combination, it is likely that the demand for trade in bear parts will increase in North America. As wild bears in Asia continue to decline, North America will be one of the only places in the world to obtain gall bladders from wild bears. Demand for traditional Chinese medicine products is solid and may be increasing. Today there are 1.2 billion potential or actual users of traditional Chinese medicine worldwide. This demand will continue to fuel trade in bear parts unless changes in belief systems, or law enforcement and legal penalties can limit such activity.



Servheen (1997, p.237–239) proposed the following alternate plan of action to limit the trade and its impacts on bear populations: A successful approach to management of the trade in bears and bear parts will have multiple targets and each target will have to be addressed simultaneously for success: 1. Maintain regulations with continued efforts to improve standardization of existing regulatory mechanisms. This will send an important message to those involved in the trade. Conflicting laws in Canada and the United States relating to the trade in bear parts send a confused message to consumer countries. However, it is important not to be dependent on regulations. 2. Expand outreach efforts to consumers based on the impacts of the trade on wild bear populations and the availability and efficacy of alternatives to bear bile in traditional Chinese medicine. Such outreach efforts can best be done with consumer country government involvement and support. 3. Continue to send a clear message that farming of bears for bile production is not a solution for conservation of Asian bears. Farming of bile requires and is associated with marketing of the product. Marketing increases demand and makes use of bear bile acceptable. Farming of bile will continue a two-tiered consumer system: users of farmed bile and users of real bile with a large difference in price between them. 4. Expand our knowledge base of wild Asian bear populations. Documentation of the effects of trade as a mortality factor on Asian bear populations could be a key education and outreach tool as well as an important incentive to address the trade issue with more aggressive actions if necessary. Such research would also gather critical information on basic ecological factors on Asian



Control of trade in bear parts The control of trade in bears and bear parts is one of the most difficult of all bear conservation issues. No clear solution exists. However, the recent dialogues between conservationists and traditional Asian medicine practitioners give cause for optimism. There is a growing realization that the two groups can work together, respecting each other’s beliefs to achieve a common purpose. It is clear that certain products in traditional Asian medicine cannot be substituted at present, and for these products, careful husbanding of the resource is necessary to ensure long-term survival of the species, both from a conservation perspective and from the perspective of supplying needed ingredients. Care must be used in any approach because the belief systems associated with the use of traditional Chinese medicine are rooted in the cultural systems of Asian society and criticisms of the belief system can be interpreted as criticism of the society and culture that developed this belief system.
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1. Biological data on Asian bear species. 2. Social support from those in bear range states and consumer countries built on an increasing awareness of the links between demand for bear products and the poor conservation status of many species and populations of bears in Asia. 3. Political support from central and local governments to achieve conservation success. There must be depth to this support so that necessary difficult decisions can and will be made when necessary to conserve bears. 4. An organizational structure including knowledgeable people in each country to enforce laws, develop and use biological data to properly manage bear populations, and to develop education and outreach programs for local publics.



bear species necessary to their conservation and management. The basis of sport hunting of North American bears is careful limitation of mortality to sustainable mortality levels. This mortality management is based on sound biological information on the hunted populations. Mortality of Asian bear populations is not managed nor is it known what level of mortality is ongoing or sustainable. Given the demand for bears for traditional uses in Asia, and ongoing habitat losses due to human development and human population increases in Asia, this lack of knowledge about Asian bears is a recipe for disaster. Given what we know about Asian demand for bear parts, it seems reasonable to assume that mortality of many populations of Asian bears is excessive and not sustainable, and many populations and subpopulations are declining in numbers and range. The management of bear hunting at sustainable levels in North America is paid for by the hunters through purchase of hunting licenses. If users of bear parts in Asia supported research and management of Asian bear populations to assure that these populations could sustain the mortality resulting from the use of bear parts, there would be much less international conservation concern about such use. 5. We must continue to build ownership of bear conservation in Asia and worldwide. Interest in bear conservation is critical so people who use bear parts and live in bear habitat are willing to make the sacrifices to assure a future for wild bears. This ownership in bear conservation must be built through education and outreach efforts. Bears must have a value to local people if they are to be maintained and conserved at a local level. While this value may be related to sustainable use related to trade or hunting, it may also be an existence value, or value related to tourism. The importance of local value for the existence of animal populations is critical for their conservation, especially in areas where governments cannot afford elaborate conservation programs. This value will be built on local ownership of the animals and their continued existence.



The solution to the control and management of the trade in bear parts is not simple nor is it a one-step process. It will require further sensitive dialogue between conservationists and traditional medicine practitioners. It will require efforts to raise public knowledge of the endangered status of many species and populations of bears, and efforts to promote careful examination of existing beliefs in traditional medicine ingredients. The development of solutions for addressing the bear trade issue may well benefit from an examination of systems being tried for other endangered species which are also in demand for medicinal products such as rhinos, tigers, and musk deer. Successful management of the trade in bear parts will require understanding how and why people develop and maintain their beliefs in the use of some traditional wild animal products for medical purposes. The impacts of the bear trade on Asian bear populations cannot be assessed quantitatively, and it is clear that more information on the biological status of these populations and on the levels of off take for trade is urgently needed. Until more information is available on Asian bear populations, speculation about the specific impact of the trade in bears and bear parts on the conservation of Asian bear populations will be just that – speculation. However, even in the absence of detailed data, it is clear that the cumulative effects of habitat loss, human settlement in bear habitat, and the trade in bears and their parts creates a very serious threat to the future of Asian bears.



There are four basic needs for successful Asian bear conservation programs for the bear populations most impacted by the trade in bears parts (Servheen 1998):
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Chapter 5



Brown Bear Conservation Action Plan for North America IUCN Category: Lower Risk, least concern CITES Listing: Appendix II Scientific Names: Ursus arctos, Ursus arctos middendorfi, Ursus arctos horribilis Common Names: brown bear, grizzly bear Figure 5.1. Brown bear (Ursus arctos) distribution in North America.
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Aleutian chain, throughout mainland Alaska, to Alaska’s north slope bordering the Arctic Ocean. Brown bears occur in the riparian corridors along the lower Yukon and Kuskokuim Rivers. A few wandering bears are occasionally found in the wetland delta habitat between these rivers but this area is not considered brown bear habitat (Figure 5.2). In Prince William Sound, they occur on Montague, Hinchinbrook, Hawkins, and Kayak Islands. In southeastern Alaska, brown bears are abundant on Admiralty, Chichagof, Baranof, and Kruzof Islands but are absent from the more southern islands of Prince of Wales, Kupreanof, Etolin, and adjacent islands; a few wandering brown bears are occasionally found on Mitkof and Wrangell islands which are close to the mainland. In southeastern Alaska, black bears (U. americanus) and wolves (Canis lupus) occur on the large southern islands not occupied by brown bears (including Mitkof and Wrangell) but not on the northern islands occupied by brown bears. This distribution may reflect post glacial dispersal of brown bears from the north and by black bears from the south following retreat of Pleistocene glaciers (Klein 1963). Black bears, wolves, and brown bears are sympatric in many portions of interior Alaska. The distribution of brown bears in Alaska appears to have remained relatively unchanged since European and Russian exploration during the mid-1700s (Figure 5.2). Brown bear densities vary greatly in different regions of Alaska. Density estimates conducted using standardized techniques (Miller et al. 1987) throughout Alaska reveal densities >175 bears/1,000km2 in the coastal populations



The brown or grizzly bear (Ursus arctos) is the most widespread of any bear species. In North America (where it is known as the grizzly bear) it is found throughout Alaska, into western Canada and in five subpopulations in the states of Wyoming, Montana, Idaho and Washington (Servheen 1990), see Figure 5.1.



Status and management of the brown bear in Alaska Sterling D. Miller and John Schoen



Status of the brown bear Alaska has the largest population of brown and grizzly bears (hereafter termed brown bears) of any state or province in North America. Internationally, larger populations occur only in Russia (Chestin et al. 1992). Brown bears in Alaska currently occupy all their historic range. In some portions of their range in Alaska, habitat destruction, hunting, and disturbance associated with development have reduced bear densities. Both North American subspecies are found in Alaska. Ursus arctos middendorfi occurs on Kodiak, Afognak, and other adjacent islands and U. a. horribilis occurs in the rest of Alaska and North America (Rausch 1963). Bears in coastal portions of south central and southeastern Alaska (including both subspecies) are commonly referred to as “brown” bears while those occupying northern and interior habitats are called “grizzly” bears. These distinctions have no taxonomic validity and, in this report, both are termed brown bears. Brown bear populations throughout most of Alaska are stable (Miller 1993). There are concerns, however, because Alaskan brown bears face many of the same intolerant attitudes and threats that have led to extirpation of the species throughout most of their historic range in the lower 48 states and Mexico. Advances during the 20th century in ecological consciousness, legal protection, wildlife management, and the existence of large reserves of public lands in Alaska, however, appear adequate to assure the survival of both subspecies in Alaska through the 21st century. Reductions in population density and extirpation in some localized areas will likely occur in portions of Alaska during this period.



Figure 5.2. Portions of Alaska occupied by high, intermediate, and low density populations of brown bears (Ursus arctos). Classifications were based on subjective extrapolations from areas where density was estimated through intensive studies (Miller et al. in prep.) Brown bear distribution in Alaska has remained unchanged during 1800–present. 400 km 0
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Most of Alaska from sea level to approximately 1,500m elevation is occupied brown bear habitat (Figure 5.2). The subspecies horribilis occurs from Unimak Island, on the
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of the Alaska Peninsula, Kodiak and Afognak Islands, and the northern islands of southeastern Alaska (Figure 5.2) (Miller et al. in prep.). Approximately 50% of Alaska’s brown bear population occurs in these high density populations which represents about 8.5% of the brown bear habitat in the state (Figure 5.2). It appears likely that these high densities are supported in large part by abundant runs of up to five species of Pacific salmon (Oncorhynchus spp.) and lush plant and fruit resources found in these warmer maritime environments. Bears in these high density portions of the Alaskan coast are larger and generally darker than bears from interior and arctic regions of Alaska. These size and color differences have resulted in coastal bears being commonly called “brown” bears while the smaller and usually lighter-colored interior bears are called “grizzlies”. Densities less than 40 bears/1,000km2 have been reliably estimated in the portions of interior Alaska without access to abundant salmon runs (Figure 5.2) (Miller et al. in prep.). These estimates range from 6.8/1,000km2 on the coastal flatlands and adjacent foothills of the northeastern Brooks Range (Reynolds and Garner 1987) to 34 bears/ 1,000km2 in Denali National Park (Dean 1987). These low density habitats represent about 84% of the brown bear’s distribution in Alaska (Figure 5.2). Approximately 41% of Alaska’s brown bear population lives in these low density habitats. Intermediate densities of 40–175 bears/1,000km2 are thought to occur in small areas of south-central Alaska near the coast and on the mainland in southeastern Alaska. These areas represent approximately 7.5% of Alaska’s bear habitat and contain about 9% of the population (Figure 5.2). The classification of these areas as intermediate in density is based on subjective impressions; bear densities have not been directly measured in any of these areas. There is no precise estimate on the number of brown bears in Alaska. During the period 1985–1992, however, information on brown bear density was estimated in 15 Alaskan study areas using standardized capture-markrecapture techniques (Miller et al. in press). Density estimates using other techniques were available in four other areas (Miller et al. in press). In 1993, biologists from the Alaska Department of Fish and Game were asked to make subjective extrapolations from these density estimates to obtain population estimates for each of the 26 game management units in Alaska (Miller 1993). Biologists were also asked to subjectively estimate minimum and maximum numbers for their areas based on the reference density values. This resulted in an estimate of 31,700 bears in Alaska with a lower limit of 25,000 and an upper limit of 39,100 (Miller 1993). This estimate is lower than previous estimates for Alaska (Peek et al. 1987) not because bear populations have declined, but because of improved information on bear densities.



State law (Alaska Administrative Code 5AAC 92.990) classifies brown bears as “big game.” Under this classification brown bears may be legally killed by resident, non-resident, and subsistence hunters with the appropriate licenses and tags during specified seasons. In most of the state, hunters are not permitted to take a brown bear more frequently than once every four years. Hunters are not allowed to kill newborn or yearling cubs or female bears accompanied by cubs younger than two years old. In addition to sport hunting, brown bears may also be legally killed in defense of life or property. Persons killing bears under such circumstances are required to file a report with a state wildlife protection officer and to surrender the hide and skull to the state. Alaskan brown bears are on Appendix IIB of CITES. This listing is designed to protect threatened populations elsewhere in North America; the brown bear population status in Alaska is secure. Under this listing, a federal wildlife export permit is required before the hides or skulls of brown bears may be shipped out of the United States or transported through Canada. Until recently, the State of Alaska has had almost exclusive management authority for brown bears and other species of non-endangered resident wildlife in Alaska. However, under the subsistence provisions of the 1980 Alaska National Interest Lands Act (ANILCA), the US federal government in 1990 assumed management authority for subsistence uses of wildlife, including bears, for rural Alaskan residents on most federal public lands in Alaska (about 62% of the state). Uncertainties associated with the recent mixture of state and federal management authority have created administrative and legal problems that have and will continue to complicate efforts to manage harvests of bears and other species in Alaska.



Population threats Humans represent the most significant source of mortality on adult brown bears in Alaska. Humans kill bears for sport or subsistence, in defense of human life and property, and illegally for a variety of reasons. Most hunting is for trophies but a small and underdocumented proportion of the statewide hunting kill is for subsistence use by residents in rural villages. An unknown, but perhaps significant, amount of illegal killing also occurs throughout Alaska. Illegal kills occur in National Parks and other closed areas as well as in areas open to legal hunting. Although sale of bear parts is illegal in Alaska, the increasing value of these parts in overseas markets has doubtless resulted in an increased number of illegal kills. Throughout most of the state, the legal sport
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1985). This pattern can initiate a cycle that may create population-level threats in large areas (Knight and Eberhardt 1988). With proper human behavior, education, and training, this cycle is not inevitable (Walker and Aumiller 1993; Aumiller and Matt 1994). The number of areas in Alaska where bear killing in defense of life and property will become significant sources of mortality will doubtless increase through the next century. This will lead to population reductions in additional localized areas and may reduce bear populations more widely in some important portions of Alaska.



harvest is closely and accurately monitored and seasons and bag limits are adjusted to maintain harvests within levels thought to be sustainable. In a few management areas in south-central and eastcentral Alaska, brown bear populations have been reduced through liberalized hunting regulations designed to reduce bear numbers. Such reductions are desired to increase moose (Alces alces) populations. Brown bears are known to be effective predators on newborn moose (Ballard et al. 1981; Ballard and Larsen 1987; Ballard et al. 1990), but it has not been demonstrated that these bear reductions have been successful in improving moose calf survivorship (Miller and Ballard 1992). The current areas where bears are being intentionally reduced are small and the management objectives for these areas require maintenance of “viable” bear populations. There is, however, widespread and vocal support for proposals designed to reduce bear numbers in many additional portions of Alaska (Miller and Ballard 1992). These proposals reflect a willingness to reduce bear populations thought to be too high for maximum moose production or from other human perspectives, including fear of or damage by bears. The intolerant attitude toward brown bears reflected in some of these proposals is similar to the attitudes that resulted in the extirpation of bears throughout much of their historic range in the United States (McNamee 1984; Brown 1985). Although, the bear reduction efforts ongoing in Alaska are geographically restricted and do not represent a threat to the species survival, they are a cause for concern. Unintended declines in bear populations as a result of sport hunting can best be avoided by establishment of conservative harvest quotas (Miller 1990). Even with conservative quotas, legal sport kills combined with inadequately documented kills in defense of life and property, subsistence kills, and illegal kills may significantly deplete populations. Declines from this combination of factors may be gradual and go undetected for long periods because available methods for direct monitoring of bear population trends are imprecise and expensive (Harris 1986; Miller 1990; Miller et al. in prep.). As human presence increases in once lightly occupied areas of bear habitat and in urban areas, killing of bears in defense of life or property has increased in Alaska (Miller and Chihuly 1987). Around urban centers and in heavily populated rural areas such as on the Kenai Peninsula, such kills are sufficiently frequent to have depleted local bear populations. The occasional human injury or death from bear attacks in Alaska increases fear of bears and these instances are usually followed by increased numbers of bears killed by persons who perceive bears as threats. Increased human presence and the commonly associated problem of bears being attracted to human foods and garbage increases the likelihood of damage to property or injury to people by bears (Herrero



Habitat threats Alaska is unique among the 50 states in the USA because its major ecosystems are still relatively intact and they include healthy populations of all the large carnivores that existed prior to 1800. The vast tracts of undeveloped wildlands that still exist in Alaska bodes well for the future of brown bears in Alaska. For many of these lands, development is not imminent. However, some threats to brown bear habitat do exist. Throughout the coastal rainforests of southeastern Alaska, industrial-scale logging on private and national forest lands is expected to significantly reduce brown bear habitat capability as important old-growth forest habitats are converted to second-growth plantations that are of limited value to bears and many other species (Schoen et al. 1994). Throughout much of this area, the timber harvests are concentrated in the highest-quality timber stands found in southeastern Alaska (Schoen et al. 1988). These stands are used extensively by brown bears during summer and have been identified as critical brown bear habitats (Schoen and Beier 1990). The impacts of this logging will be long-term and irreversible under current logging schemes. In addition, logging may reduce the long-term productivity of some of the region’s important salmon spawning streams which would have obvious implications for bears. In most of the rest of Alaska, brown bear habitat is still relatively intact and there does not appear to be a serious threat of losing significant habitat over the next 25 to 50 years. Although Alaska may not face the same level of habitat loss that has occurred throughout brown bear range in the lower 48 states, the suitability of bear habitat must incorporate the influence of human activities (Schoen 1990). Habitat fragmentation, roads, and garbage disposal are part of the infrastructure of resource development (logging, mining, petroleum development, hydropower development, agriculture, commercial and residential real estate development) that, along with tourism, is the major emphasis in Alaska’s growing economy. These factors contribute significantly to direct mortality of brown bears as described below.
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by hunters in many rural areas. Liberalized bag limits (1/ year), elimination of the need to purchase a tag, and easier reporting mechanisms have been instituted in portions of rural northwestern Alaska in an effort to increase voluntary reporting of brown bear kills. The most popular brown bear hunting areas in Alaska are the Kodiak Archipelago, Alaska Peninsula, and northern islands of southeastern Alaska (Admiralty, Baranof, and Chichagof). In the Kodiak area, harvests have been limited by means of a lottery for hunting permits since 1976. On the Alaska Peninsula, harvest has been limited by closure of the area to bear hunting during alternate regulatory years since 1975. Together, 37% of the Alaska brown bear harvest derives from Kodiak and the Alaska Peninsula. An additional 10% of the harvest comes from high density populations on Admiralty, Chichagof and Baranof islands. Statewide, over half of the annual harvest comes from the high density south coastal populations where about half of the bear population occurs (Table 5.2). Several areas in Alaska are also managed to provide enhanced opportunities for brown bear viewing. These include the McNeil River State Game Sanctuary, Denali and Katmai National Parks, O’Malley Creek on Kodiak Island, and the Stan Price State Wildlife Sanctuary on Admiralty Island. Anan Creek on the mainland in southeastern Alaska is being developed for black bear viewing. Public demand for bear viewing opportunities is higher than can be sustained without adversely impacting bears and the quality of viewing opportunities. Thus, human use is limited in some sites by access permits. As the tourism industry continues to expand in Alaska, public demand will likely grow for creating additional bear viewing sites.



Outside of National Parks, brown bears are managed for sustained yield harvests by hunters in most of the rest of Alaska. During the last decade, an average of 1,090 bears per year have been legally taken and reported in Alaska (Table 5.1). An unknown number of additional bears are killed annually and not reported. The number of bears harvested annually in Alaska has increased over the last three decades (Table 5.1). This increase reflects a rise in the popularity of bear hunting as well as expanding bear populations in some areas such as the Alaska Peninsula where populations are recovering from overexploitation during the late 1960s and early 1970s. Except for rural subsistence bear hunters in northwestern Alaska, hunters are required to purchase a license and big game tag to hunt bears, and successful hunters are required to have the hide and skull of their kills examined and sealed by a representative of the Alaska Department of Fish and Game. During this examination, the sex of the kill is determined from the hide and a tooth is extracted from the skull to determine age by counting cementum annuli. Sport hunters may not take a bear more frequently than once every four years in most of Alaska. Compliance with kill reporting requirements is considered high in most areas of the state, but kills are underreported Table 5.1. Reported harvests of brown bear (Ursus arctos) in Alaska, 1961–1994. Year Harvest



Year Harvest



Year Harvest



Year Harvest



1961 1962 1963 1964 1965 1966 1967 1968 1969 1970



1971 1972 1973 1974 1975 1976 1977 1978 1979 1980



1981 1982 1983 1984 1985 1986 1987 1988 1989 1990



1991 1992 1993 1994



470 534 557 634 776 866 790 641 510 628



Mean 640.6



739 831 924 779 826 832 774 818 882 882



Mean 828.7



888 823 974 1118 1156 1121 1215 1104 1088 1145



1153 1285 1127 1024



Human-bear interactions As generalist omnivores, brown bears recently occupied a wide range of habitats and had one of the greatest natural distributions of terrestrial mammals (Nowak and Paradiso 1983). Today, assuming the physical availability of suitable habitat, the most critical factor influencing brown bear conservation in Alaska and elsewhere is the degree of interaction with humans. Human populations in Alaska have increased dramatically. Prior to World War II, Alaska’s human population numbered approximately 70,000. The Alaska population in July 1991 was estimated to be 570,000 and the state was listed as the second-fastest growing state in the nation between 1990 and 1991 (U.S. Commerce Department Census Bureau). Clearly, people will increasingly dominate the future landscape in Alaska. As human populations expand and demand for resources increases throughout the industrial world, more pressure is placed on Alaska’s natural resources. Today, resource extraction and tourism are the major industries shaping Alaska’s economy. Major resource



Mean 1063.2 Mean 1147.25



Table 5.2. Proportion of total area of brown bear (Ursus arctos) habitat in Alaska (1.48 million km2), estimated brown bear population (31,700), and reported annual kill (10 year average = 1,078) in each of 3 density strata (>175, 40–175, and 60 degrees) are formed of bare rocks. Forest covers about 70% of habitat and is dominated by a mixture of beech (Fagus sylvatica), fir (Abies alba), spruce (Picea abies), and other tree species varying in composition with elevation and exposure.



Around 1984 bears started to peel the bark from trees and to feed on sapwood. In four years at least 4,916 trees were damaged (Huber and Moric 1989). A supplementary feeding program to reduce tree damage was initiated in 1989, but the war stopped the program, as well as the documentation of the results. With the onset of war all management practices ended, including the feeding program. Consequently, the bears were approaching human settlements in search of food and were often killed (Huber 1993).



Human-bear interactions In 1987, 1,164 cases of bear damage in BiH were recorded: 560 on domestic animals (99% cattle), 372 on fields, 209 in orchards, and 23 on beehives (Huber and Moric 1989). Also in 1987, one child was killed by bear that was later proven to be rabid.



Public education needs This might be important only after the country sufficiently recovers from the war.



Specific conservation recommendations Until the devastation from the war ends, no other conservation measures may be discussed. The international community should be more involved in rebuilding from the war, not only for the people’s sake but to save rare European wildlife (including bears) and their habitats.



Status An estimated population of 400 brown bears lives in Croatia (Huber and Moric 1989). They are connected with the bears in Slovenia to the northwest and to bears in Bosnia and Hercegovina on the east. The highest concentrations (about 1 bear/10km2) are in Gorski kotar and central Lika around Plitvice Lakes National Park. In other areas densities are much lower (down to 1 bear/ 45km2), and there are marginal areas where bears are not always present. Occasional reports of bear sightings from previously unoccupied areas were the most frequent in the last decade. For example, in June, 1993 two bears were reported (one was found dead) in Krka National Park near Sibenik at the Adriatic Sea coast where bears have not been present for at least 50 years. Population estimates in Gorski kotar are made each spring by systemized counts of bears visiting permanent bait stations (Frkovic et al. 1987). In other areas, estimates of population size are based on much weaker grounds. However, indices show that the population grew approximately four times from 1946 till about 1980 when it stabilized at present numbers (Frkovic et al. 1987).



Croatia Historic range and current distribution With exception of the islands in the Adriatic sea, the total area of today’s Republic of Croatia was historically brown bear range. The lowland parts of northern Croatia were first to become settled and thereby lost as a bear habitat. This process began probably over a thousand years ago and was completed for the most part more than 200 years ago. Most forests survived in mountainous regions and this is where the bears may be found today. Except for man-made and natural forest openings and the mountain peaks above timberline, no nonforested areas are considered bear habitat. An estimate of former distribution (Figure 6.19) is based on increasing human populations, topography, frequency of bear names in geographic features, and limited information from the beginning of this century.
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didn’t change in the last seven years compared to older data presented by Frkovic et al. (1987).



Bears in Croatia are classified as a game species and are subject to specially regulated hunting quotas. The importance of Croatian brown bears in Europe has increased in the last four years as a source for reintroductions to other countries. According to the IUCN Red List criteria (Mace et al. 1992), brown bears in Croatia are listed in the “Vulnerable” category. Because of restricted access to scientists in the aftermath of the war, no recent data from the area are available During two years after World War II (1946–47) brown bears in Croatia were totally protected to help them recover from the low numbers after the war. From 1947 to 1965 a two month hunting season for bears (Nov. and Dec.) was allowed. However, no legal harvest occurred until 1955, and during the next ten years averaged only one bear/year. The total mortality in this period was 63 (3.0 per year), of which 40% (N=25) bears died from poisoned baits set for wolves (Frkovic et al. 1987). In 1966, the bear hunting season was extended to 7.5 months, and in 1976 it became nine months.



Habitat threats Forests are commercially utilized outside of Risnjak and Plitvice NPs. Within the National Parks only so-called “sanitary and corrective” logging is officially allowed. Timber harvest is done by selective cutting and by occasional circular ( Game 12,000 Colorado 8,000–12,000 Unknown Game 3,750 Connecticut 15–30 >> Unclass. Florida 1,000–2,000 = Threat./Game 200 Georgia 1,700 > Game 0 Idaho Unknown < Game 0 Kentucky > Protected Louisiana 200–400 > Threatened Maine 19,500–20,500 = Game 10,133 Maryland 175–200 > Game Massachusettes 700–750 > Game 1,345 Michigan 7,000–10,000 > Game 5,000 Minnesota 15,000 >> Game 8,300 Mississippi Endangered Missouri 50–130 >> Rare Montana 15,000–20,000 = Game 0 Nevada 300 >> Game New Hampshire 3,500 >> Game 9,786 New Jersey 275–325 >> Game New Mexico 3,000 Game 0 North Carolina 6,100 >> Game 0 Oklahoma 116 >> Game Oregon 25,000 >> Game 20,000 Pennsylvania 7,500 = Game ? South Carolina 200 > Game 0 South Dakota Unknown Unknown Threatened Tennessee 750–1,500 >> Game 0 Texas Unknown >> Threatened Utah 800–1,000 > Game 162 Vermont 2,300 = Game 0 Virginia 3,000–3,500 > Game 0 Washington 27,000–30,000 >> Game 13,000 West Virginia 3,500 >> Game 8,000 Wisconsin 6,200 > Game 2,110 Wyoming Unknown = Game 4,094



84,000 0 4000 0 0 700 12,500 20,000 0 0 0 0 13,564 0 0 200,000 12,000 16,000 ? 225 3,500 0 ? ? 0 9,000 0 0



1,705 159 14 1,359 673 41 103 1,139 2,673 37 1,700 1,509 1,241 198 258 755 536 926 ? 4 76 69 368 ? 864 400 1,123 226



Total



375,489 18,156 17,854 16,910 18,461 15,821



106,110



Decreasing: . Data taken from Servheen (1990); mean annual harvest data from 1983–1987.
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Annual black bear harvest 1989



1990



1991



1,516 1,724 293 165 30 19 1,211 592 401 60 39 97 116 1,415 1,567 2,690 2,088 29 29 1,200 740 1,930 2,381 1,664 1,350 241 291 230 297 880 660 575 764 779 1,053 ? ? 10 2 78 124 97 22 311 163 ? ? 1,426 ? 510 235 985 1,247 216 222



1,751 104 102 1,493 430 60 100 1,475 1,665 25 1,100 2,143 1,153 123 292 763 714 1,363 ? 5 66 35 237 ? 1,379 426 1,219 238



1988–1992 Mean mean no. road 1992 kills/year N/A 124 44 1,266 475 22 101 N/A 2,042 68 1,200 3,175 N/A 230 228 827 1,059 960 ? 9 78 32 337 ? 1,400 455 1,469 220



1,674 169 42 1,332 514 44 103 1,399 2,232 38 1,188 2,228 1,352 217 261 777 730 1,016 1,560 6 84 51 283 480 1,267 405 1,209 224



1 ? 10 1 ? 250km of unprotected wilderness. More of eastern slope of the Oriental Andes needs to be preserved. Protected land bridges that connect parks and forest reserves should be established even though initially they will not be functioning institutions. Forested corridors
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Under optimal management the three largest national parks in Perú’s Oriental Andes would preserve only a fraction of that diversity because of the high turnover rates in flora and fauna between them. For example, half the flowering plants found in Río Abiseo NP have not been found in Yanachaga–Chemillén or Manú (Young 1988). If these three parks become habitat islands in a human altered landscape, many or possibly most of the species they contain would be unreplicated anywhere in the world. Management is far from ideal for these three parks to exist in the future, let alone the 250–400km of land between them. Perú’s government currently employs approximately 35 forestry guards to protect the entire eastern slope of the Oriental Andes. The level of protection translates to 5,700km2 of spectacled bear habitat/park guard (Young 1992).



Table 9.5. Size and amount of spectacled bear habitat in national parks (NP) and historical sanctuaries (NS) in Perú. Conservation unit



Year Total area established (km2)



Cutervo NP Tingo Maria NP Manú NP Huascarán NP Machu Picchu HS Río Abiseo NP Yanachaga-Chemillén NP Tabaconas-Namballe NS



1961 1965 1973 1975 1981 1983 1986 1988



Total



Bear occupied area (km2)



25 180 15,328 3,400 326 2,745 1,220 295



0 0 2,300 150 89 1,920 1,000 295



23,314



5,754



adjacent to these parks extend for >3,000m of elevation and >200km along the Oriental Andes. Recently Río Abiseo NP and areas adjacent to Yanachaga–Chemillén NP (Bosque de Protección San Matías–San Carlos and the Cordillera El Sira) are experiencing incursions by coca growers, the plant from which cocaine is derived (Dr. Antonio Brack-Egg pers. comm. 1994). This development is threatening to both parks and their management. The fourth conservation unit, the Historical Sanctuary of Machu Picchu is too small to protect bears without intensive management of adjacent land. Of its 326km2, only 89km2 was found by Peyton (1987a) to be of good quality for the species. However, its status as one of the most prominent tourist attractions in the world make it too important to ignore for bears. The spectacled bear is one of a few species that can serve as an umbrella under which conservation can affect the greatest number of conspecifics. This is especially true in Perú which is considered to be one of the 12 most diverse countries in the world (UNEP 1991). Perú’s Andean taxa are characterized by unusually high endemism (Table 9.6) and high turnover rates in species composition. The cloud forest above 1,500m in Perú where bears live contain an estimated 15% of vertebrates and vascular plants, and 32% of Perú’s endemic species in only 5% of Perú’s landmass. On a unit area basis that level of endemism is 5.75 times greater than it is in Perú’s Amazonian forests (Leo 1993).



Legal status On the basis of Albert Erickson’s 1965 survey, the spectacled bear was listed as Vulnerable in the IUCN Red Data Book (Peyton 1987b). Hunting and other forms of take of spectacled bears are prohibited in Perú by the Forestry and Wildlife Law (Decree Law No. 21147, 1975). Perú ratified CITES in 1975. The spectacled bear is listed on Appendix I of CITES which further prohibits the trade in spectacled bears and its parts by signatory nations. Both legal instruments were weakened by subsequent legislation. On 30 May, 1992 the Peruvian government enacted legislation that defined conditions for the take of endangered species from the wild for captive breeding (D.S. 018-92-AG). A Ministerial Resolution on 18 May, 1993 (R.M. 0164-93-AG) established fees the government would collect for each animal taken under the former provision. The eligible list included spectacled bears and other Appendix I and II species of CITES (K. Young pers comm. 1993). Take of a spectacled bear under this provision would cost US$1,000 (Daniel Aguilar 1993, pers. comm.). Although the Director of Wildlife confirmed that fees would be paid only by zoos (Mariella Leo Luna pers. comm. 5 April, 1994), the legal provisions do not prevent the commercialization of endangered wildlife by either the recipient or the government. The exploitable loopholes in



Table 9.6. Biodiversity (number of species) of various taxa in Perú as a whole and that portion contained in Peruvian cloud forests above 1,500m elevation in the Oriental Andes (OA). Percentages of species totals appear in brackets. Taxa Vascular plants Anurans Mammals Birds



All species Perú OA 20,000 295 460 1,702



Endemic species Perú OA



>3,000 (15)



930 (55)



110 52 112
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42 (38) 17 (33) 29 (26)



References Gentry 1980, Young 1991 Leo 1993 and references therein Leo 1993, Pacheco et al. 1995 Parker et al. 1982, O’Neill 1992



Roads are the axes that define the major breaks in the spectacled bear population. Coastal desert bear populations are isolated from one another by the settlements along roads built to exploit the Amazon basin. Settlements and agriculture now occupy most of the inter-Andean valleys. Bears are thus prevented from crossing between the three Andean ranges and populations are increasingly fragmented within ranges. The economic pressure to build roads has threatened the integrity of the largest national parks with bears. Within the past 15 years conservationists have brought enough pressure on politicians to halt the construction of roads that would bisect both Río Abiseo and Manú NPs. Huascarán NP had a road built through it in the early 1980s along the southern end of its bear habitat. The nearly absent regulatory presence in national parks to protect bears (discussed below) is another reason why road access is such a severe threat. Parks with bears offer only passive protection against the encroachment of humans that roads allow. Of the products of increased access, habitat loss has had a more significant impact on Peruvian bear populations than has hunting. The two impacts are related. Spectacled bears increasingly adapt to feeding on crops that replace their natural foods. The reliability of finding bears in cornfields has made them easy targets for hunters. Peruvian farmers compensate for their lack of weapons by bringing in professional hunters to eradicate depredating bears. Until now, hunting has been an additive source of mortality to bears. The trend in Perú is for hunting to have a more significant impact on spectacled bear populations than habitat loss. This is evidenced by the disappearance of bear sign over the last three decades in the Occidental and Central Andean Ranges where good quality habitat remains. The most severely impacted areas are where



the provisions include the lack of restrictions on how bears and other wildlife are caught and how “registering and marking” captive offspring (article 4c of D.S. 018-92-AG) will guarantee wild bears will not be taken. Lacking are provisions requiring sufficient background checks on recipients and monitoring what happens to transferred wildlife. These laws enable the government to partake in the illegal sale of wildlife, whether intentional or not. Perú ratified the World Heritage Convention in 1982. Four sites with spectacled bears were inscribed: Machu Picchu Historical Sanctuary (1983), Huascarán NP (1985), Manú NP (1987), and Río Abiseo NP (1990). In 1977, Perú had three biosphere reserves accepted in the UNESCO Man and the Biosphere Programme, among them the Huascarán and Manú NPs. The Biodiversity Convention signed by Perú in 1992 was ratified a year later by the Peruvian National Congress.



Population and habitat threats The combination of rural population growth, lack of land ownership, and increased road access through bear habitat is the most serious threat to bears in Perú. Currently an estimated 1.5 million people (< 10% of Perú’s population) live in the montane forests of the Oriental Andes where the best bear populations are found (Young 1992). Their ranks are augmented yearly by people fleeing from terrorism or meager employment in the coastal cities and highland Departments of Cajamarca, Junin, Ayacucho, Cusco, Pasco, and Puno. These migrants cause more damage than residents because they are unfamiliar with the fragile ecological conditions that discourage permanent agriculture in montane environments.



B. Peyton



Rare photograph of a spectacled bear (Tremarctos ornatus) at a water hole in the Peruvian desert of Cerro Chaparri, Department of Lambayeque. Once easily lassoed and clubbed by mestizo hunters on horseback, these desert bears are rarely seen by local inhabitants if at all. They are now the most endangered spectacled bear population in South America.
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Food is not nearly so limiting for bears in the coastal desert. Bears here have been seen with two young and killed in excess of 100kg in weight. Unlike the Apurimac situation, human encroachment is proceeding from the lower elevations as well. Bears, particularly sows with cubs, make extensive use of riparian and cliff habitat in the desert for food, water, and day bedding (Peyton 1980). Habitat threats here include the cutting of forests in riparian areas to make crates for agricultural produce, housing, and firewood. The loss of tree cover causes yearround water sources to evaporate which may limit the bear’s ability to exploit nearby areas. Fires set in the dry season by farmers to fertilize and clear fields for crops or cattle can alter bear habitat kilometers from where they are set. A fire set by railroad employees in the Machu Picchu Historical Sanctuary in 1988 raged over 34km2 of bear inhabited wilderness (Diaz 1989). The long-term effect is not known, but the shortterm effect was to reduce the quality to bears of approximately 40% of their best habitat. The increase of smoke in all valleys has reduced the scenic value tourists place on Perú to the point of arousing concern by local and central government officials. In the past two decades 5–9% of Perú’s gross national product was derived from tourism. Most of the tourists went to the Historical Sanctuary of Machu Picchu where every year the ruins and mountains become harder to see through the haze.



people have reduced the core habitat for bears to less than 500km2. Another indication of the severity of hunting has been the recent improvement of bear populations in the central and southeastern parts of the Andes since 1985. Less bear hunting occurred because people were inhibited from carrying firearms that might increase their chance of being killed by Sendero Luminoso guerrillas or the Peruvian army sent to combat terrorism (A. Begazo, R. Marin, and A. Luscombe pers. comm. 1993). The most severe habitat threat to spectacled bear populations in Perú is their restriction to poor quality habitat. Montane forest is being replaced with cornfields and pasture in the lower elevations (600–2,000m) of the bear’s range. Livestock are also grazed in the highlands (above 3,000–3,500m). The net effect is to limit the spectacled bear to poor quality habitat in between. The elevations of 2,700–3,300m are choked with bamboo species (Chusquea spp.) the bear does not eat. Preferred fruit sources are rare to nonexistent. Trees with their associated bear foods of epiphytic bromeliads and orchids are also less abundant. And finally the energetics of moving in the environment is higher due to increased slope inclination and higher vegetation density in heights above the ground occupied by the bear’s body (Peyton 1987c). It is not known whether bears can survive if limited to these elevations. They might not because there are no known bear populations in the bamboo forests of the Andes that do not have access to fruit sources either above or below. Most of the bear habitat below 1,800m has been replaced by cropland in all three Andean ranges in Perú except on the east slopes of the Oriental Range. The removal of seasonally available fruit from the spectacled bear diet could severely impact recruitment. The timing of ripe fruit coincides with the time of cub rearing and may be important in bringing potential mating pairs of bears together. These effects are expected to be most pronounced in the Apurimac valley where for most of the year bears have little to eat other than terrestrial bromeliads (Puya spp.). People occupy elevations above the bears (2,700–3,000m) where precipitation is sufficient for agriculture. The boundary area between bears and humans support cactus groves (Opuntia ficus indica, Trichocereus spp.) which provide bears with fruit. As many as nine bears have been seen feeding in close proximity to one another in cactus groves (Peyton 1981). Increased cattle and goat grazing in this habitat has trampled the cactus and caused bears to avoid the habitat. Poor nutrition may be one reason why adult female bears here weigh approximately 35kg and are reported to have only 1 young (Peyton 1981, unpubl. data). Genetic effects due to inbreeding could be another factor to explain the apparent low viability of Apurimac bears. If so, the near vertical topography of the elevations below 3,000m to the Apurimac River that prevents human access may not be sufficient to save the species here.



Management Management focused on the needs of bears is lacking in Perú, but progress has been substantial given the young age of the national park system and its governing institutions. Resource management in Perú during the past four decades can be divided into three time periods. During the first period (1950s–1977) the Ministry of Agriculture established its authority over natural resource use (1956), and defined three management categories of forest reserves and four of protected areas (Forestry and Wildlife Law, Decree Law No. 21147, 1975). Collectively the protected areas comprise the National System of Conservation Units (Sistema Nacional de Unidades de Conservación) (SINUC). Policy formation and administration of SINUC was given to the General Directorate of Forestry and Fauna (Dirección General Forestal y de Fauna) (DGFF) a division within the Ministry of Agriculture. Since the establishment of the first conservation unit in 1961, SINUC today comprises 25 units totaling 4.29% of Perú’s landmass (IUCN 1992). Six of these units contain bears and approximately 5,750km2 of bear habitat (Table 9.5). During the second period (1977–1987) policies originating from the central administration split the authority over conservation units between the DGFF and the National Forestry and Fauna Institute (INFOR,
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outside management units will continue to decline unless this infrastructure is supported. Two conservation units are too small to maintain viable bear populations without bear use of adjacent land (i.e. Machu Picchu HS and Tabaconas–Namballe NS). The rest are becoming that way. Most of the spectacled bear range in Perú (93%, Peyton et al. 1997) exists outside parks where the interests of local communities prevail and enforcement of forestry laws is weak. Therefore, the future existence of bears in Perú depends on the support bears receive at the local level. Central authorities must grant community institutions greater authority to manage resources in return for their cooperation in maintaining bear populations and the watershed resources they share with bears. Management authorities have just begun to seriously address this issue.



Instituto Nacional Forestal y de Fauna), a public institution that conducted agroforestry research. The ill-defined hierarchy left Perú without an autonomous institute to manage protected areas and enforce forestry law (Injoque et al. 1991). Consequently, human encroachment occurred in all conservation units by both landless peasants and by the more powerful development interests of the Ministries of Transport, Fisheries, Mining, and Tourism (Ferreyros 1988). The Cutervo, Tingo Maria, and Huascarán NPs lost their conservation value for spectacled bears during this period. Consolidation and decentralization of administrative bodies has occurred since 1987 when INFOR was dissolved. Its responsibilities and those of the DGFF were incorporated into a National Institute of Natural Resources (INRENA, Instituto Nacional de Recursos Naturales). District forestry units (distritos forestales) and forestry development centers (centros de desarollo forestal) were integrated into 12 Agrarian Units, now the sole regional offices with greater autonomy. The SINUC and all other state controlled lands such as national forests were incorporated under one organization, the National System of State Protected Natural Areas (SINANPE, Sistema Nacional de Areas Naturales Protegidas por el Estado). Perhaps most critically important to bears, an Environment and Natural Resources Code (Legislative Decree No. 613 of 1990) was passed which consolidated all previous legislation into a cohesive document. Among the provisions was one that recognized the rights of native communities to own land, and one that repealed the Law for the Basis of Rural Development of the Peruvian Amazon (No. 24994 of 1989). The latter had promoted extensive agricultural development in the Amazon basin (IUCN 1992). Together these measures allowed authorities to implement “sustainable yield” principles, without which forests where bears lived would be continually mined without replacement. Subsequent revisions of the Peruvian Penal Code included for the first time sections that specified penalties for violations of laws dealing with wildlife and natural resources (T. Luscombe pers. comm. 1993). The act of consolidation and decentralization coupled with declining economic conditions in the country at large had severely reduced the staff in the DGFF. For example in the two years from 1991 to 1993, the number of park guards employed by SINANPE fell from 143 to 93. Most of the conservation units within SINUC were not fulfilling their management objectives. The NGOs Asociación de Ecología y Conservación, Asociación Perúana para la Conservación, and Fundación Perúana para Conservación de la Naturaleza did their best to fill the management need by providing conservation units of SINUC with equipment, personnel, and research projects. SINUC and SINANPE have continued to receive little support by the government which results in inadequate salaries and training (Ferreyros 1988). Conservation of bears and habitat both in and



Human-bear interactions In pre-Colombian time, the spectacled bear was worshiped as a vehicle for change. Everything from the passage of sickness to health, of the underworld to heaven, of dark into light, and passage of time (one year to the next, adolescence to adulthood) was attributed to the powers of spectacled bears (Randall 1982). The Incas likewise considered the bear to have spiritual value, and sometimes let bears go after capturing them in predator roundups designed to protect their camelid herds from mountain lions (Tschudi 1844). By 1850, the influence of Spanish culture had supplanted these beliefs with one that viewed the bear as a symbol of machismo. The descendants of the Spanish Conquistadores lassoed and clubbed bears from horseback when the latter fed on shrub fruits (Capparis spp.) in the open desert (Peyton 1981). During the latter half of the 19th century, dogs were used by hunters, enabling hunters to kill bears in their forest refuges (Osgood 1914). Machoistic identification in the bear is now widespread among local farmers. Like their ancestors they drink the blood of bears as a communion to being more bear-like. Fat, which was once used by the Incas as a salve for tumors, (Baumann 1963) is now used to cure rheumatism and acne (Brack-Egg 1961). Baculums and paws fetch more than a month’s salary to a farmer. Bear scats are fed to cattle (Ricciuti 1983) and smeared on newborns to make them strong. A bear with 10 litres of fat could be worth more than US$115 to a farmer, or half his annual income. On average between 1–3 bears are killed per year in most valleys of the Cordillera Oriental. Fortunately, the international trade in bears and bear parts has not impacted Perú’s bear population. That is likely to change due to the high presence of Asian companies doing business in Perú. In addition to the lure of prestige and income from killing bears, the loss of crops and livestock to depredating
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Specific conservation recommendations



bears further motivates farmers to kill them. Of 25 cornfields with bear feeding sign examined by Peyton (1980), five of the fields were half consumed by bears and three were totally consumed. It is common in Perú to hear farmers complain of bears killing their entire herd of livestock. Farmers without guns either make arrangements to have bears shot by the military, police, or sport hunters; or poison them with parathion in baits (Peyton 1987b). There still remains a vestige of the ancestral spiritual belief about bears, but that is likely to disappear with the passing of the current generation. Therefore, policies to save bears in Perú must include means of compensating farmers for losses due to agricultural depredation, reduced use of bear habitat, and loss of income generated by the sale of bear parts. Alternative employment for farmers include tourism, orchid farming, development of hydroelectric power and pharmaceutical products, and preservation of genetic diversity in important food crops. The latter includes more than 3,000 varieties of the potato, a food that originated in Perú. Spectacled bears may be the principle dispersal agent of one of the three most important timber sources in the cloud forest, members of the Lauraceae family (Peyton 1987c).



These recommendations are organized under the four factors Kellert and Clark (1991) proposed were important for natural resource policies and listed under the social group that would implement them. Varying institutional strength, costs, and time scales over which projects occur make it difficult to prioritize these steps. Generally, steps mentioned first within an outline level have more importance or are pre-conditions for later steps to occur. The overall goal is to reduce negative human impact on bears both in and outside protected areas, and wherever possible improve welfare of people who share resources with bears in return for their stewardship of these national treasures. Biological 1. International: Link Podocarpus NP in Ecuador to Tabaconas–Namballe National Sanctuary in Perú with protected corridors that would additionally extend for another 200km to the northeast to include the Cordillera del Condor. 2. Central/Regional Government: a) Discourage new road access through cloud forests; b) Increase the number and size of protected areas with bears on the eastern Oriental slope. Establish buffer zones around significant bear areas and corridors of protected habitat between them; c) Improve conditions for bears within existing parks. Create incentives and pressure to remove miners, settlers, and livestock from core and buffer areas. Deploy park guards, preferably chosen from local communities (target at least one guard/300km2 of park); d) Implement policies designed to reduce agricultural damage due to bears (e.g., legislation that allows removal of problem bears, passive and active deterrence, compensation program, etc.); e) Research indicators of ecosystem health in both relatively pristine and severely degraded Andean habitat. Use comparisons to argue for preserving habitat. 3. Community: a) Research and monitor bear populations and threats to them. Provide local knowledge to researchers and project planners; b) Improve and maintain bear habitat, especially in buffer areas and corridors, through: removal of livestock, trail closure, prohibition of logging trees bears feed in, controlled burns to improve food abundance and diversity, etc.; c) Reduce bear depredation of crops and livestock by improving yields on land further from the forest refuges of bears and employing crop guards in the fields at the forest edge. 4. NGO: a) Research the impact of bears and humans on each other and on shared resources. Identify what behaviors should be changed in both man and bear and risks local people take to benefit bears. Research topics include: bear depredation on agriculture, bear use of



Public education needs The most important aspect of a public education program is that it recognizes bear conservation is affected by all sectors of society. The target groups to receive education on environmental issues that affect bears are: policy makers (government officials, law makers), policy implementors (park guards), monitors and educators (NGOs, teachers), students, resource developers (corporations, lending institutions), and resource users (farmers, urbanites). The message to all groups is the maintenance of bear habitat and civilization in Andean nations as we have known it are inseparably intertwined. Spectacled bears by virtue of their cosmopolitan use of the Peruvian Andes are a good thermometer for the health of the environment as well as a flagship representative of it. Their cultural status as a symbol of renewal and endurance provides hope and heritage to Perú’s lower classes. Public education must promote a dialogue between target groups to solve problems together. For example, resource users are rarely consulted by policy makers and don’t often become project implementors. Policy makers and developers have as much need to understand the concepts of sustained yield and how to apply it to bear habitat as NGOs need to understand that resource users can not be prohibited from using resources without being compensated. The infrastructure for public education is well developed in Perú. There are more than 80 environmental NGOs in Perú. The projects listed in the next section address specific needs of target groups.
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habitat, bear population estimates and status, habitat conversion/loss, hunting, and commercialization of bears and bear parts; b) Provide training and standardize methods to apply them in other areas and draw comparisons. 2.



Social 1. Central Government: a) Implement policies that provide land tenure for residents of bear habitat. Build it on informal systems wherever possible. Use arguments generated from pilot projects that demonstrate local capacity, and use comparative studies that shoe the relationship between degree of resource ownership and ability of Andean areas to provide resources; b) Support private property laws and uphold domestic food prices; c) Encourage agricultural extension, technical support, and facilitate credit on favorable terms to owners of small farms (30,000. The only density estimate that we are aware of for an area outside a park or sanctuary is that of Iswariah (1984), who conducted a study in Ramnagaram Taluk, Karnataka, where sloth bears subsist in a “few rocky pockets of scrub” intermixed with cultivated crops and plantations. Even in this relatively poor habitat she estimated a density of 12 bears/100km2, the same as the median of the estimates from the various protected areas. Nevertheless, it is probably reasonable to assume that over the entire range, sloth bear density is somewhat less outside than inside the protected areas. If outside density averages half the estimated median of the protected areas, the total sloth bear population in India would be near 20,000. If it is a tenth, the total population would be about 8,000. These values may bracket the actual population, although our intent is not to pose an estimate, but rather to emphasize the large degree of variation and uncertainty in these numbers.



Sloth bears are completely protected under Schedule I of the Indian Wildlife Protection Act of 1972 (as amended in 1986). They cannot be hunted, but can be killed in self defense or in special circumstances where they have caused damage. All trade and export is illegal. Sloth bears are listed under Appendix I of CITES.



Population threats Sloth bear populations in India appear to be significantly threatened by poaching. Gall bladders and other parts from poached bears are typically exported to Singapore, Bangkok, Hong Kong, or other intermediary ports, and eventually to Japan, South Korea, or Taiwan. Respondents to our survey indicated that poaching was unimportant. However, based on records obtained by TRAFFIC (Japan), parts from an estimated 700–1,500 bears per year were shipped from India to Japan during the late 1970s through the 1980s (Servheen 1990), and the Wildlife Protection Society of India (New Delhi in litt. 1996) found that poaching and trade in sloth bear parts is still “fairly common in the hills of the northern States of Uttar Pradesh, Himachal Pradesh and West Bengal, and the central State of Madhya Pradesh.” S.D. Roy (New Delhi in litt. 1996) indicated that local villagers as well as transgressors from Myanmar also routinely poach bears in eastern India (Mizoram, Manipur, Tripura, and Assam). Some poaching is a result of superstitious beliefs, rather than for sale of parts (A.J.T. Johnsingh, Joint Director of the Wildlife Institute of India, Dehra Dun, Uttar Pradesh, in litt. 1996) Other threats include the capture of live bears (mainly cubs, after the mother is killed) and some killing of nuisance bears. Like the trade in parts, the extent of these activities varies regionally. H.S. Pabla (Joint Director of the Wildlife Institute of India, Dehra Dun, Uttar Pradesh, in litt. 1993) indicated that capture of sloth bears for street shows is still a concern in Madhya Pradesh. Likewise, the Wildlife Protection Society of India (in litt. 1996) reported a “thriving business in captive street entertainment bears” in a heavy tourist area of Uttar Pradesh, as well as some export of live sloth bears to Pakistan for bear baiting (fights with dogs). There are no records of how many sloth bears are killed as nuisances, although Johnsingh (in litt. 1996) indicated that the total is probably low. Crop depredations vary from virtually none to moderate, or even severe in parts of Karnataka (M.K. Appayya, Chief Conservator of Forests, Bangalore, in litt. 1993) and Rajasthan (I.K. Sharma, ecologist, Bhagwati Bhavan, Jhodpur, in litt. 1993), where sloth bears seek out honeycombs and fruit trees.
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Habitat threats



that also harbor sloth bears include Corbett and Ranthambore, along the northwestern edge of the sloth bear’s range; Kahna, near the center of the range; Buxa, in West Bengal; Manas, in neighboring Assam (and also in Bhutan); Bandipur, part of a cluster of reserves in the southern part of the country; and Periyar, a reserve surrounded by high human density near the southern tip of the peninsula. Aside from the protection afforded by these various parks and reserves, there is little direct management for sloth bears.



Loss of forested areas outside parks and reserves poses a major threat to sloth bears because it causes population fragmentation, thereby leaving small, nonviable populations within the parks. A high degree of dispersion among protected areas with sloth bears is evident (Figure 12.1). Furthermore, habitat degradation outside the parks, caused by overgrazing, overharvest of forest products (cutting timber, lopping branches, collecting fruits and honey), establishment of monoculture plantations (e.g., tea, rubber, teak, eucalyptus), expansion of agricultural areas, and settlement of refugees, diminishes natural food supplies for sloth bears and may result in reduced reproduction. Poor food supplies also may increase the likelihood of sloth bears seeking human-related foods, like sugarcane and peanuts, outside the forest, where they become more vulnerable to being killed as a nuisance. Ramnagaram Taluk (50km southwest of Bangalore City, Karnataka) provides an example of the consequences of habitat degradation. This area was once famous among shikaris for a large population of sloth bears. However, the natural forests have degraded into scrub, with scant food supplies for bears. As a result, sloth bears have become more reliant on cultivated crops, which now compose 50% of their diet (Iswariah 1984). Bear damage to crops incurs a substantial loss to villagers, who attempt to scare the bears away by building machans in their fields and maintaining nightly watches. Because of their dependence on crops in proximity to humans, sloth bears seem to have become more nocturnal, making it more dangerous for people to enter their fields at night, and incidence of maulings have increased. This, in turn, has caused local people to fear and dislike sloth bears, prompting greater killing of crop-raiding individuals. Bears were recently extirpated from one small wildlife sanctuary (Idukki, Table 12.2), apparently due to habitat degradation (P. S. Easa, Division of Wildlife Biology, Kerala Forest Institute, Peechi, Kerala, in litt. 1993). Some replanting of forests has occurred, but in states like Karnataka, Gujarat, and Haryana, these “forest farms” are comprised overwhelmingly of eucalyptus (Gadgil and Guha 1992), which is of little value to sloth bears or other wildlife.



Human-bear interactions Sloth bears are known for their aggressiveness, both towards humans and towards other large mammals. They seem to avoid human contact, when possible, but may encounter humans when they are enticed into croplands or when people enter the forest. Sloth bears seem to have a low tolerance toward people when they inadvertently meet. Many old accounts of Indian wildlife lore describe incidents of maulings by sloth bears. Krishna Raju et al. (1987) indicated that there are still 20–30 maulings by sloth bears each year in the Indian state of Andhra Pradesh. Phillips (1984) commented that sloth bears are second only to rogue elephants as the most feared animal among jungle-villagers of Sri Lanka. Fear of sloth bears makes it difficult to stimulate support for measures to maintain nearby bear populations.



Public education needs Education should emphasize the importance of maintaining entire forest ecosystems of which sloth bears and other large mammals are a part. Charismatic megafauna like tigers, rhinos, and elephants naturally garner the most attention. In developing a conservation ethic that protects these species against habitat degradation and poaching, sloth bears will gain protection as well. However, sloth bear conservation should not just be incidental to conservation strategies designed for other species. Sloth bear biology is in many ways unique, because of their peculiar predilection for ant and termite-eating (myrmecophagy), and this uniqueness could be a focal point for interesting classroom lessons and television programs about habitat needs and conservation.



Management Three sanctuaries in Gujarat have been established specifically to protect sloth bears along the western edge of their range: Jessore, Ratanmahal (also called Rajanmal), and Shoolpaneshwar (also called Dumkhal) sloth bear sanctuaries (Java 1991; India Proposal to CITES 1989). Sloth bears are also protected by a series of parks and reserves that were established as part of Project Tiger, which was initiated in 1972. Some notable tiger sanctuaries



Specific conservation recommendations Mapping 1. Expand and update information on the distribution of sloth bears across their range. We obtained evidence of the presence of sloth bears in a large number of protected
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in litt. 1993). However, we suggest that monitoring abundance is probably less important than mapping sloth bear distribution and identifying and dealing with site-specific threats to their existence.



areas, but our sources of information were often based on secondary information or past knowledge. It is likely that we missed some areas and possibly included some areas where sloth bears are no longer present. We obtained little information on protected areas where sloth bears formerly occurred but have since been extirpated. We also obtained little information about the presence or absence of sloth bears in forested areas outside reserves. Thus, the range map presented here is very general, and of little use in monitoring range expansion or shrinkage. An updated range map should have a corresponding database (e.g. Table 12.2) that includes information (i.e. metadata) about the date and source of all location points where sloth bears were recorded to be present or absent. 2. Map sloth bear distribution in relation to forest cover and boundaries of protected areas, and thereby delineate discrete population units. These larger population units, rather than individual reserves, should be the basis of management. The size and separation of these management units will dictate conservation strategies, such as the inclusion of additional protected areas, corridors between areas, or buffer zones around areas. 3. Compile information on land use and land conditions for areas outside reserves to determine the potential to support viable sloth bear populations. Sloth bears occur on sparsely-forested hills outside reserves in southwestern India, and probably other hilly, remote areas as well (U. Karanth in litt. 1993; I. Sharma in litt. 1993). These areas may serve as corridors between population centers, and/or as sites that may attract dispersers or seasonal migrants. The use of these areas, both by sloth bears and by people, needs greater study to assess their importance in maintaining sloth bear populations.



Habitat improvement 1. Promote community-based forestry projects. As forested lands outside the reserves continue to shrink and decline in quality due to human activities, more land needs to be protected. Less than 10% of the land area of India is under good forest cover (Poffenberger 1994), and 
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