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Abstract: Brown bears are the most widespread of all 8 bear species.  In many areas of their range brown bear populations have been reduced in numbers and distribution and highly fragmented. Some of these populations occur in includeing (?) Norway, Sweden, Turkey, Croatia, Austria, Bulgaria, Pakistan, Japan, the Pyrenees in France and Spain, the Cantabrian Mountains in Spain, the Trentino and the Abruzzo areas in Italy, Yellowstone and the Cabinet/Yaak and Selkirk ecosystems in the United States, and the Rhodpy and Pindos areas of Greece.  Many of these populations face similar complex issues such as livestock-bear conflicts, conflicts between traditional uses and bear survival, fragmented habitat blocks surrounded by human uses, illegal mortality, sanitation and garbage conflicts, conflicts between economic development in rural areas and bear conservation, and local publics resistant to bear conservation.  In some areas such as the Pyrenees and Trentino in Italian Alps, there has been some action on population augmentation, while in other areas such as the Cantabrian Mountain population in Spain; genetic “purity” concerns have so far limited any augmentation.  Livestock depredations are an issue for some European and U.S. populations.  The problem of livestock conflicts is particularly severe in the Pyrenees where 5-12 brown bears share habitat with thousands of domestic sheep.  Strategies to conserve and recover small brown bear populations have involved imposed limits on human-caused mortality, monetary compensation to farmers who lose livestock to bears, outreach efforts to local publics, subsidies from bear conservation programs for local users of bear habitat to make them more supportive of bears, research and monitoring efforts to document distribution and reproduction, reintroduction into historic habitat, and studies of particular impacts such as those from highways.  Management programs have usually been supported by central government authorities, with delegation of some funds and responsibilities to local authorities with mixed results.  In some cases, non-governmental organizations (NGOs) have taken the lead in conservation efforts such as in Greece and Austria.  Specific conservation actions and the success or failure of each are reviewed and compared between populations.  Conservation recommendations for recovery of small populations are made based on lessons learned.
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There are eight species of bears worldwide whose numbers vary by dramatically by species (Servheen et al. 1999).  Major threats to bears include: excessive human-caused mortality; loss of habitat and disturbance to habitat; lack of knowledge about bear numbers and status on which to base good management decisions; lack of management to limit mortality to sustainable levels; and lack of necessary habitats; and objections to conservation programs that limit implementation, usually from local residents or politicians.

The brown bear (Ursus arctos), known as the grizzly bear (U. a. horribilis) in much of North America, is the most widespread bear species (Servheen 1990, Servheen et al. 1999).  It is found in desert areas (Mongolia, formerly in the American southwest), deciduous forests (eastern and western Europe, and areas of Eurasia, Japan), coniferous forests (western North America, many areas of Asia), boreal forests (North America, northern Europe, Asia), temperate rainforest (Coastal areas of Canada, Alaska, and eastern Russia), tundra (northern North America and Asia), and alpine and subalpine areas (western North America, Asia and Eurasia).  

Brown bears are widespread in the northern hemisphere and are sensitive to excessive human-caused mortality.  Brown bears are also sensitive to human disturbance, and human activities in brown bear habitat can result both in displacement and/or increased mortality risk (Mattson et al. 1987, McLellan and Shackelton 1989, Mace et al. 1996).  In many areas of North America, Europe and Asia, brown bears live only in remnants of their former range due to the activities of humans that have reduced habitats and numbers of bears.  Almost all of Europe had brown bears before the year 1000, even the British Isles (Servheen 1990).  North American brown bears have been reduced in range in both the U.S. and Canada.  The brown bear in Mexico is extinct (Storer and Tevis 1955).  Many of the remaining brown bears in Europe and North America live in island populations and face many of the same problems of population fragmentation, small numbers, and mortality risk from human activities.  The main causes of worldwide habitat loss for brown bears and many other wildlife species includes conversion of habitat, human settlement, changes in seasonal range availability and accessibility, changes in food density and availability, and transportation system development and improvements.

Countries with small brown bear populations included in this review are France, Croatia, the Cabinet/Yaak area in the United States, Spain, Bulgaria, Austria, Sweden, and Greece.  Brown bear populations in all of these countries have seen dramatic reductions in numbers and range.  Each of these countries has implemented various types of management actions to improve their brown bear populations and to increase the number of bears with varying levels of success.  

The purpose of this review is to understand the best management actions necessary to conserve small brown bear populations.  We accomplish this by summarizing the threats and current status of 8 small brown bear populations in various areas of the world, and then detailing management actions implemented to date to conserve each population. We summarize our conclusions and make recommendations for successful bear conservation in the discussion. 

FRANCE

HISTORY and STATUS 

Several old accounts attested to the presence of the brown bear over all of France in the Middle Ages (Couturier 1954).   Increases in human population at lower altitudes resulted in forest destruction and brown bear habitat loss. Bears were previously considered the king’s game, pests, and objects of sport hunts. The species continued to be abundant in the mountains until the availability of guns and more efficient poisons. Killing of bears was usually performed by professional hunters for livestock protection. Killing of bears increased during the latter part of the nineteenth century. Bear hunting was abolished and compensation for livestock damage adopted by 1955-1958.  Brown bears became fully protected in France in 1972. 

Western Pyrenees (remnant individuals and one from reintroduced bears)

This is the area where the last 4-5 Pyrenean bears remain in an area of approximately 3200 km². Cross-border movements between France and Spain are common. Over the past 25 years, the population in this area has decreased from 15-18 animals to 4-5.  Reproduction was noted in 1995, 1998, and 2000.  In 2001, a young male brown bear born from introduced individuals into the Central Pyrenees moved into the Western Pyrenees and is still present there.

Central-eastern Pyrenees (reintroduced individuals)

During the 1970’s, fewer than 12 bears still survived in this area and all were gone by 1988.  In 1996 and 1997, 1 male and 2 female brown bear from Slovenia were released into the Central-eastern Pyrenees. One was shot in 1997. Reproduction was noted in 1997, 2000, and 2002. The present population size is estimated at 7-9 individuals over a wide area covering 5 administrative subdivisions (departments) along the France-Spain border.  These bears have also moved into Spain.

THREATS 

The French population is likely the most endangered brown bear population in the world (Servheen et al. 1999).  Multiple threats include small population size; inbreeding; and lack of habitat security. 

Selective cutting timber harvest with road building and habitat disturbance is common in the Pyrenees.  In the Western Pyrenees, annual availability of important foods such as nuts (Quercus sp., Fagus sylvatica) varies annually.  Most productive areas for Castanea sp., Quercus sp. are only present at lower elevations in close proximity to human activity.  Recently, uncontrolled fires modified some key feeding sites such as shrubfields of Buxus sempervirens, Fagus sylvatica, Corrylus avellana and Quercus pedunculata. Large ungulates (Cervus elaphus, Capreolus capreolus) as potential prey or post-hibernation carrion occur at very low densities in the Western Pyrenees because of hunting harvest.  Very little of the bear range (3 %) is within the Pyrenees National Park where habitat protection is possible under park regulations.  Habitat conservation policy and management is applied in limited areas of the western part of the range.

Human disturbance is widespread in important bear habitats including hound hunting for wild boar, recreational hiking, and recreational food gathering for items like mushrooms.  These human disturbance factors have increased dramatically in recent years with increased road access. 

Highway traffic volume is increasing dramatically presenting high risks habitat fragmentation. These highways and human development threaten to fragment  remaining small areas of habitat into small units inadequate to sustain viable populations.

Since 1979, 11 bear carcasses have been found but causes of death are usually uncertain.  Of the 4 mortalities documented the last 10 years, 2 were direct illegal mortalities from hunters and 2 more likely from natural causes.  With reductions in bear numbers, sheep husbandry has become more free-range grazing and less managed grazing.  Free-range grazing with little herder supervision has reinforced the predatory behaviour of bears (Camarra et al. 1993) and increased major conflicts with shepherds.  Despite low numbers of bears, serious sheep depredations have occurred in 1992, 1998, and 2003.

CONSERVATION AND RECOVERY ACTIONS

Official Bear Management Guidelines consist of management recommendations, almost all of which are disputed by local people as threats to their liberty and as central government intrusion into autonomous rural affairs. To attempt to address this resistance, both the political administration and local people adopted two plans in 1994:

· In the Western Pyrenees, both state and local communities initiated a charter for “Sustainable development and protection of the bear”. This policy attempted to set habitat management rules that could improve co-existence between the remnant bears and local people. Implementation of this policy was considered the first step to a possible augmentation of the remnant Western Pyrenees bear population.

· In the central-eastern Pyrenees, 3 bears from Slovenia were reintroduced but little was done on habitat management prior to their release.  Wide dispersal and movements of released individuals complicates habitat management. The major management actions in this area were to attempt prevention techniques to limit bear conflicts and damages, and information programs directed at specific publics, such as rural people, hunters and shepherds.

Hunting limitations in some bear areas have been initiated by local hunting associations to restrict hunting with hounds in key sites during certain times.

There have been some limitations on road access and timber harvest in some key sites but this has been inconsistently applied. Compensation for loss of income has been implemented where timber harvest has been prevented due to bears. In some sites, habitat values were maintained by selective cutting and seasonal cutting restrictions.  Attempts to increase carrying capacity were implemented by establishing additional feeding sites using natural vegetation for food and by planting domestic fruit trees in assumed breeding areas.  Consideration is being given to provide bear crossing structures over a busy highway through the western core area.  
Most domestic animals in the area are sheep, which are common prey for bears. The government rapidly compensates for any predation on domestic stock. In the western part of the range, where domestic sheep are common but where they are usually protected at night with fenced enclosures or guard dogs, bear predation is minimal (an average of 3-4 sheep killed per bear per year).  Free-range grazing with no night protection is common everywhere else and predation rates here are 4-5 times higher.  Efforts to increase support for bears by sheep herders have included funding improvements in sheep herders summer cabins, building road access to formerly remote grazing areas to promote presence of herders, free helicopter transportation of supplies to herders at remote cabins, purchasing of telecommunications equipment for use in remote areas, and logistic and financial support to improve sheep guarding with dogs and electric fences.  These activities have been underway for more than 20 years in the Western Pyrenees and recently have been initiated in the Central-Eastern Pyrenees.

In 1996 and 1997, two females and one male from Slovenia, were released in the Central-Eastern Pyrenees a few km from the Spanish border and 100 km away from the location of the remnant Western Pyrenees population. Other such reinforcement operations are under discussion but not yet locally accepted. 

The cooperative bear network regularly distributes public information and education by electronic mail, phone and regular meetings to local leaders and associations of land users.  Unfortunately, some human activities negatively impacted by bear conservation policies have been emphasized in the media over the positive effects from conservation, such as tourism.  Programs about bear conservation have been presented in all schools within occupied habitat and surrounding areas and other potential recovery zones.  In the Central-eastern Pyrenees, local public meetings and movies have been organized to promote bear conservation and to link bear conservation to tourism, sheep husbandry, and the economy.

WHAT HAS WORKED AND NOT WORKED

Various management actions have had success in the Pyrenees (Table 1).  In the Western Pyrenees where the remnant natural population remained, these actions have not significantly improved the status of the population in terms of numbers of animals or reproductive rate.  The net effect of these successful management actions has been to extend the existence of these remnant bears, not to increase their viability.

After 10 years of co-management by both state authorities and local people, the remnant Western Pyrenees bears are still endangered as their are very few animals (4 males/1 female), an extremely low reproductive rate, and a skewed a sex ratio. A bear, probably a subadult male has dispersed into areas where bears have not been for more than 50 years.  There is insufficient effort to carefully manage sheep to limit conflicts with bears in these outlying areas, and the result will be increased predation with resulting intolerance of bears in these areas.  The area of security for bears in the Western Pyrenees is small and whenever bears move out of this area, conflicts increase from many possible sources.  Over the entire range during the 1990’s, two adult females were shot as a result of encounters with hound hunters.

Agency cooperative relationships regarding bear conservation between France and Spain administrations are irregular in some places.  This lack of close cooperation has made population monitoring and management of the reintroduced bears in the Central-Eastern Pyrenees somewhat incomplete.

Management of some problem bears has not been efficient and effective because decisions are influenced by particular interest groups. This has increased distrust and reduced support for bear conservation among local people. This problem has emphasized the strained relationship between local people and local governments and the central administration.  

Existing forest fire management policies have not prevented regular destruction of some key sites by fire resulting in serious losses of key habitats.  Road closures and seasonal limits on use of motorized traffic on remote roads have caused conflicts with some local communities.  There have been problems with distribution of scientific information to local people and communities due to problems in official distribution channels. This caused some local people to object to management decisions, as they were unaware of the scientific basis for these decisions.  

At national, regional, and local levels, acceptance of bear recovery all over the Pyrenees receives a great deal of support. In total, 86 % of local people accept bear presence and 58 % agree with future reintroduction of additional bears.  However, local people, mostly shepherds, ow ‘??? However, the l;ocal people are much more supportive are more accepting of the presence and damages of resident bears as opposed to bears brought in from other areas.??  Habitat management guidelines for forestry, compensation for livestock damages, and to a lesser extent, limits on hunting in important areas are all generally accepted by local people.  Artificial feeding sites and some areas where fruit trees have been planted to increase bear foods were accepted and were managed in collaboration with local people. 

Local communities do not accept subordination to central administration policies.  Most local shepherds and farmers do not yet accept the reintroduced bears, even though they have not caused damages. They do not accept official damage prevention programs in newly occupied habitat, usually by the reintroduced bears.  In the Western Pyrenees, where the remnant few bears remain, bears involved in problems such as livestock depredations, are often thought by the local people to be illegally reintroduced animals.  

Local people generally don’t agree with motorized road access limits on remote roads that result in impacts on access and hunting.  In the western population, many local people believe that the bear population is viable simply because there are still some bears remaining.  They also believe that the Slovenian bears (the source population for the Central-Eastern population reintroduction) are unsuitable and “different” from Pyrenean bears because of a perception that these new bears are “meat eaters”.  Some local people believe more research and monitoring must be done before any restoration of the species can take place and promote and endless cycle of further efforts before any decisions can be made.  Finally, no matter what actions take place to manage problem bears or compensate for their actions, the regular occurrence of these problems has a significant impact on all aspects of conservation.  This one issue erodes the trust and satisfaction that local shepherds and farmers have for all government wildlife management programs. 

LIMITS TO SUCCESS
Funding comes from the European Economic Community, the French state, and local regions.  Shepherds and farmers ask for more long-term security in their economic activities regarding the long-term goals of bear conservation.  They fear that goals such as a minimum viable population size for the bear population will seriously impact their livelihood.  Funding has been insufficient to address these perceived economic threats. In some places, there has been insufficient funding to compensate landowners for reducing timber harvest in forest preserves on key sites.  Management of motorized road access is a state function, but local pressures and lack of sufficient funding make it difficult to implement effectively in all areas.

Previous discussions with local people to prepare for the reintroduction in Central-Eastern Pyrenees were localised in the release areas.  So, as these bears disperse outside the release area, shepherds and farmers in these new areas believe they were not consulted on this reintroduction and they have asked for removal of all reintroduced bears.  There is resistance by shepherds and farmers to any augmentation of the population.  Some outspoken local people reject the possibility of extinction and object to any scientific basis for an increase in the remnant population to a minimum viable population size.  Except for the core area in the Western Pyrenees and the release areas in the Central-Eastern Pyrenees, many sheepherders generally don’t accept livestock guarding measures.  They often base their objections on purely symbolic issues such as if they adopt new sheep guarding measures, this will be evidence that they agree with bear reintroduction, or that adoption of new herding measures will be surrender to central government authority and an abdication of their local autonomy to the central administration. 

RECOMMENDATIONS FOR FUTURE SUCCESS

The status of the western Pyrenees bears has not improved despite 10 years of cooperative co-management with local people.  Dispersion of individuals, especially males, has increased. This dispersal has increased conflicts between shepherds and the state agencies over the past 2 years.  There is increasing public concern for “animal welfare” and this has eroded public attitudes towards handling, radio-telemetry and marking of wildlife.  This further complicates conservation efforts because the crisis nature of this western population requires aggressive management intervention if it is to survive.  Management of problem bears has not been convincing to local people.  Continuation of problem bears aggravates the relationships between local people and political interests and the central government bear conservation effort.

It has been useful to involve the local people in discussion and management of the population, but this needs limits so that certain local interests cannot prevent necessary management actions.  A national bear management plan, including general policies, must be adopted. Local involvement can be improved by requiring that local management be implemented based upon information from an independent and official scientific committee. 

 There needs to be improved dissemination of scientific information on the status of the populations and what actions are necessary to conserve bear populations to local people and politicians and to central government authorities.  Efforts should be made to improve the public perception of bears, especially in the western Pyrenees. This means that local people should not only hear about bears when there is a bear-human conflict. Political leaders and groups directly related to bear conservation, such as hunters, shepherds, loggers and commercial agencies must be regularly informed on the positives of human-bear experiences, not just the negatives.  Education of the public on bear management, especially how and why handling problem bears is done, has to be improved.

Funding needs for habitat improvement needs to be incorporated into rural action plans. These plans should also allow the maintenance and/or enhancement of habitats and actions such as road closures, changes in forest management, assistance to shepherds, and grazing management changes.  This funding could come from the central government or the EEC to rural development planners to implement these actions for bears.

Habitat guidelines should be applied first in officially designated recovery zones for each population unit based on areas necessary to support a viable population.  Fire is currently the acceptable method to improve grazing in pasturelands. In the western Pyrenees, however, these fires have recently resulted in significant losses of important bear habitat, as they are not controlled.  This needs to change.  Management of human activities in linear fracture zones between habitat units in low elevation corridors must be implemented.  This would include crossing structures across heavy traffic roads running through valley bottoms. 

Efforts should begin to evaluate the necessity of planting supplemental foods such as cereals for bears in key areas in order to improve the nutritional production of certain habitats in early summer and so reduce risks of dispersal of individuals.

Livestock owners should be required to assure that livestock are in areas secured from bears at night.  It is necessary to improve the use of guard dogs, electric fences, and warning devices needs to increase for all livestock in bear range. 

The improvement of demographic parameters is essential to the restoration of brown bears in France.  Augmentation (reinforcement) of the present populations with females, especially in the western Pyrenees, must be accomplished as soon as possible before the species completely disappears. Genetic diversity issues will also be addressed by augmenting the population.  There is concern that the Pyrenean bear lineage must be conserved as part of any such augmentation, (Taberlet and Bouvet 1994) but the conservation of genetic lineage is secondary to preserving the demographic existence of these bears.  Management strategies for management of problem bears must be improved.

In the long term, it would be optimum to plan for a management program that would include planning to eventually link the western remnant bears with the reintroduced central eastern population to form a larger more robust Pyrenees population.   Such a strategy should also include consideration of a Pyrenees-Cantabrian Range management connection.  This might require some restocking from a captive bear lineage to maintain genetic lineage.  Such a strategy might also include regular exchanges of wild individuals between the Pyrenees and the Cantabrian Range, 

There must be improvements in population monitoring using individual genetics.   Further studies are needed on the impact of human activities on bear survival in late summer and fall, when levels of human activity and bear sensitivity are high.  We must better understand the limiting factors of the remnant bears such as reproductive rate; the temporal and spatial distribution and availability energy and nutrition of available bear foods; possible competition between bears and wild boar (Sus scrofa); the necessity and costs and benefits of artificial enhancement of foods in order to increase carrying capacity; and how bear movements and habitat use are affected by domestic sheep grazing related to damage prevention techniques.  The parasitic load of these bears should be monitored.

CROATIA

HISTORY and STATUS 

Decline of bear numbers probably reached a minimum before and after the Second World War. The first published population estimate for Croatia was 87 bears in 1945 (Car 1953).  Following the total protection in 1945 and with the implementation of trophy hunting management since 1953, the population has grown steadily. The current minimum estimate is 600 bears (Anon. 2004). The population appears to be stable now and an expansion in range and numbers would occur if supported by local people.

With exception of the islands in the Adriatic Sea, all of today’s Republic of Croatia was historically brown bear range, as was most of Europe. The lowland parts of northern Croatia were the first areas to become settled, deforested, agriculturalized, urbanized, and lost as a bear habitat. This process began probably over a thousand years ago and was completed for the most part before the end of the1700s. Forests were least impacted in mountainous regions and this is where bears may be found today (Huber 1999). The neighboring countries: Slovenia at the northwest and Bosnia and Herzegovina at the southeast do have bears along big part of their border and there is an un uninterrupted flow of bears over the entire area.
Brown bears were persecuted by all means for centuries and were treated as “harmful and dangerous animals”.  A state document from 1915 speaks about bounties for bears and wolves (Frković, 2002).  Some private forest owners began to protect bears from excessive mortality through regulated hunting early in the 1900s.  Since the bear population increase in the 1950s, trophy hunting management has been in place (Frković et al. 1987, Huber and Frković 1993). The first bear hunting season was established in 1953.

CONSERVATION AND RECOVERY ACTIONS 

Critically low numbers of brown bears were reached in Croatia by 1935. During two years after the World War II (1946-47) brown bears in Croatia were totally protected to help them recover from the low numbers after the war. In 1953, a bear-hunting season in November and December was established however, no legal harvest occurred until 1955.  Total mortality for 1947-65 was 63 (3.0 per year), of which 40% (N=25) were bears killed by poisoned baits set for wolves (Frković et al. 1987). In 1966, the bear-hunting season was extended to 7.5 months; and from 1976-2004 the season is nine months. Known illegal bear kills are estimated at 9% of all known bear mortalities and at present this level is not considered a major threat to the population.

Full protection bear habitat exists in 10% of the country in national and nature parks.  The primary form of timber harvest is selective cutting and clear-cutting is not used.  Forestry roads are common and average 1.91 km/km2. Most forestry roads are open for public use.

A new highway system is under construction through 224.5 km of bear habitat.  Fragmentation impacts have been somewhat limited by topography that required a number of tunnels and viaducts for more than 41.8 km of this highway (18.6% of the entire highway). Many of these structures are 80 m or more in length providing excellent passage for wildlife.   There are 5 100-120 m wide “green bridges” that allow wildlife to cross over the highway.   Initial monitoring shows that the first bridge completed is crossed by an average of 1.5 bears per day (Huber et al. 2002).

There are 356.6 km of railroads in bear habitat.  Trains cause 70% of all bear mortality related to transportation systems.  Transportation systems are responsible for 19% of all known bear mortality in Croatia (Huber et al. 1998, Kusak et al. 2000).

Garbage is an increasing source of bear-human conflicts. Every year one or two garbage habituated bears have to be killed or die in various accidents. Garbage left along roadsides increases mortality due to the traffic collisions.

Another source of garbage-habituated bears is cubs orphaned during the first year of life. These cubs tend to feed on garbage or are intentionally fed by people. Such bears also usually die in traffic or of unknown reasons. In 2002, a bear “orphanage” was established in Kuterevo (Croatia) and 4 bears are already placed there for lifetime keeping.

Bear hunting is exclusively  over bait from elevated stands. This type of hunting is safe for hunters, and no human–bear conflicts occur due to this hunting.  Farmers do suffer some damage to agriculture and livestock from bears.  Compensation is negotiated with the local bear managers. The total damage from bears is relatively small, and comprises only about 3% of all damages by wildlife. The yearly amount paid for damages by bears is about 20,000 euros (US $25,268 in 2003).

Until recently brown bear management has been entirely in the domain of the Ministry of Agriculture and Forestry. The only non-government influence was through the hunter’s associations that have been allowed to manage bears in certain hunting areas since 1994.  A general survey on bear management of the public and various interest groups was done in 2003. This public opinion will be integrated in the “Croatian bear management plan” which is in development and is scheduled for completion by the beginning of 2004.  This plan will include a program of further public education and involvement.

WHAT HAS WORKED AND NOT WORKED

Careful hunting management of brown bears in Croatia has helped to secure the steady growth of this population with acceptable levels of damage and other bear-human conflicts. Some problems have occurred with the decentralization of hunting management in some areas when relatively small hunting units were allowed bear quotas.


Benefits to habitat have included the emigration of people from rural mountainous regions of important bear habitat and the selective timber harvest. The high density of forest roads is a concern although the direct negative effect of such roads has only been recorded for individual cases such as disturbance of a maternal den in winter.

Access to garbage remains probably the most significant threat for bear conservation in Croatia. Garbage containers are also not bear proof causing continuous problems.

The public in general is quite positive about bears but a better program of public education has to be enhanced and expanded. Negative public attitude toward bears is generally limited to nuisance bears and when a bear roams out of the presently occupied range into new areas where it is unexpected.

LIMITS TO SUCCESS
A major action to change the entire garbage management system in bear habitat would be quite costly and is unlikely to occur within a few years.  Scientific study of bears has been done only in some parts of Croatia. Due to geographical and cultural differences research and monitoring should be expanded in representative areas.

Better information on bear population size would be of great value. A population estimate using the DNA extraction from scat samples is under the way.  Currently there is a need for more organization and coordination to improve population monitoring and data collection.

RECOMMENDATIONS FOR FUTURE SUCCESS

Hunting management has proved successful in maintaining a healthy population and allowing the population to recover from the low numbers in the early part of the 1900s. If bears were become a fully protected species public attitudes and tolerance might change.   

Bear access to garbage should be strictly limited. The feeding of bears by hunters should be better controlled and limited, by reducing the number of baiting sites, the number of days when bait is available, and the amounts and types of bait used. Animal carrion seems to be the least problematic choice for bait.  Foods which are processed and/or contain the smells of humans should be avoided.  Problem bears should be promptly managed and the cause of the problem should be promptly treated or removed.

Contacts with various interest groups should be intensified and their input into bear management should be expanded. Public education to build support and understanding in areas where the bear population could expand would be the most powerful means to increase total bear range in Croatia.

Ecotourism including for large carnivore viewing should be promoted. The results of increased ecotourism for carnivores would benefit local communities and as a result these local people would be tolerant of carnivores like bears. This could lead to population expansion and increases in population size. 

Motorized access management is needed as road density increases along with traffic levels.  A system of motorized access management should be developed based on habitat mapping of important use areas.  There should be limits on additional road building and use of existing roads should be limited in key bear use areas.

CABINET/YAAK AREA IN USA

HISTORY AND STATUS

The grizzly bear historically occurred throughout the western half of the contiguous United States.  Today it remains in only six general areas, identified as recovery zones.  One of the recovery zones is the Cabinet/Yaak area in northwest Montana and north Idaho. The Cabinet-Yaak grizzly bear recovery zone (USFWS 1993) encompasses approximately 6,800 square km within northwest Montana and northern Idaho (Kasworm et al. 1998).  The estimated population is 35 bears.  The Cabinet Mountains are about 58% of the area and lie south of the Kootenai River, while the Yaak River drainage borders Canadian grizzly populations to the north.  These two areas are not connected at present. Two 12 km wide linkage zones could link the Yaak area with the Cabinet Mountains.  The recovery zone is approximately 90% Federal public land (largely National Forest), 5% State public land, and 5% private lands.  

THREATS 


Mortality occurred among the collared bears is significant (Knick and Kasworm 1987) (Kasworm and Manley 1988).  Evaluation of the effects of roads and trails on grizzly bears found less than expected levels of use within 913 m of open roads and 122 m of closed roads and trails (Kasworm and Manley 1990).  


Concerns for the future of the population were evidenced by: 2 of 3 captured bears were in excess of 25 years-old, minimal reproduction was observed during the period, 2 of 3 radio collared bears were shot, and few other bears were identified by sightings or sign.  The portion of the population south of the Kootenai River was estimated to be 15 bears or fewer and was believed to be declining toward extinction.  


Twenty-seven instances of grizzly bear mortality were detected inside or within 16 km of the Cabinet-Yaak recovery zone from 1983-2002.  Mortality frequency by cause was natural (12), defense (3), mistaken identity (3), unknown but human-caused (3), poaching (2), management removal (1), research (1), train collision (1), and unknown (1).  Ten of 13 (77%) known location human-caused mortalities occurred within 500 m of a road open to public travel.  Rates of human-caused mortality were 0.50 mortalities per year from 1983-1998 and 1.50 mortalities per year from 1999-2002.

CONSERVATION AND RECOVERY ACTIONS

Management recommendations in 1988 included population augmentation, improved habitat security by additional motorized access management, habitat improvement through natural or prescribed fire, further evaluation of habitat outside the recovery zone, protection and enhancement of connective corridors between the Cabinet Mountains and Yaak River drainage and between the east and west Cabinet Mountains across the Bull River Valley, and mortality reduction through changes in black bear hunting seasons and public information and education (Kasworm and Manley 1988). SEQ CHAPTER \h \r 1

New population monitoring techniques have emerged involving individual identification from genetic material in hair (Woods et al. 1999).  Hair snag stations were placed in a grid pattern across the Cabinet Mountains in the summer of 2003 to attempt to obtain a minimum estimate of the number of bears and to identify any of the transplanted bears.  Results should be available during the summer of 2004.   


Motorized access management in the form of road closures have occurred in the recovery zone since the late 1970s and have increased in number as a management tool.  Mortality reduction and reduction of displacement associated with motorized human access are the goals of management.  Forest plans, adopted in the late 1980s, adopted a cumulative effects strategy with standards of 70% available habitat for bears within each subunit of the recovery zone (USFS 1987a, USFS 1987b).  A report on motorized access recommendations (Wakkinen and Kasworm 1997) presented the recommendations for access management.  The IGBC subcommittee adopted a portion of these recommendations in an interim motorized access management plan in 1998 and additional access management has been proposed (USFS 2002).

A large silver mine was constructed in the late 1970s in the Cabinet Mountains and two additional mines were proposed during the 1990s.  A proposed new mine would employ approximately 300 people and have an operating life of approximately 30 years (MDEQ and USFS 2001).  An extensive mitigation package was part of the permit for the mine.  The mine must replace habitat occupied by or directly affected by facilities through acquisition or easement and provide funding for a game warden, a bear management specialist, and a bear population monitoring program.  The mine must also provide funding for bear resistant garbage facilities in the area where employees are expected to live and all employees must attend workshops on living and recreating in bear habitat. 

Fire, both natural and prescribed has emerged as a significant factor reshaping bear habitat in this recovery zone.  During 1992, 1994, and 2000 several large wildfires burned significant portions of bear habitat in the Cabinet Mountains and the Yaak River drainage.  Prescribed fire is also being used to promote ungulate range, spring bear habitat, and berry fields.


 Beginning in 1992, open top garbage dumpsters were phased out and replaced with wildlife resistant models.  About 60% of the dumpsters within the area have been replaced and black bear nuisance issues have shown a decline at these sites.

 Habitat fragmentation with demographic and genetic effects continues to be an issue in this recovery zone.  This valley contains a river, highway, railway, and two small communities along the 50 km length.  There have been no documented movements of grizzly bear between the Yaak River drainage and the Cabinet Mountains.  Low population densities and few radio-collared grizzly bears living adjacent to the Kootenai River Valley are probably at least partially responsible for this lack of documented movement.  

On the north, south, and west sides of the recovery zone there are similar issues of valleys with development (Servheen et al. 2003).  Development of private lands and improvement to highways are critical issues affecting population linkage. Specifically, Proctor (2003) found that the southern tip of the occupied habitat peninsula in the Purcell/Yaak area appeared to have limited female connection across Highway 3 with adjacent areas, potentially creating a small “female island” population. He found evidence of male movement across Highway 3 in this same area and it appears to be mediating gene flow and genetic diversity, as indexed by average expected heterozygosity, which was identical across the highway. 

To reverse the trend of population decline in the Cabinet Mountains, in 1987 two methods were proposed to augment the population (Servheen et al. 1987, USFWS 1990).  The first method involved transplanting adult or subadult grizzly bears from other areas of similar habitat to the Cabinet Mountains.  Transplants would involve bears from remote areas that would have no history of conflict with humans.  The use of subadult females was recommended because of their smaller home ranges and potential reproductive contribution.  The second approach relied on the cross fostering of grizzly bear cubs to black bear (Ursus americanus) females.  Under this approach, grizzly bear cubs from zoos would be placed in the maternal dens of black bear females during March or April.  The fostering of orphaned black bear cubs to surrogate black bear females has been used successfully in several areas (Alt and Beecham 1984, Alt 1984).


As a result of public comments, 4 subadult females from British Columbia were placed into the area (Servheen et al. 1995, Kasworm et al. 1998).  A citizen’s involvement committee was formed to aid information exchange between the public and the agencies.  During 1990-95 the group met 4-6 times per year to discuss grizzly bear management issues.  Researchers and managers from other recovery areas were invited as guest speakers to provided information to the group and the grop still functions as of 2004.

One of the transplanted bears and her cub died of unknown causes a year after her release.  The remaining three bears were monitored until their collars fell off.  The program was designed to determine if transplanted bears would remain in the target area and ultimately contribute to the population through reproduction. Three of four transplanted bears remained within the target area for more that one year.  Though one of the transplanted bears produced a cub, the animal had likely bred prior to translocation and did not satisfy our criteria for reproduction with native males.  Since the loss of radio collars from transplanted animals in 1995, there have been regular sightings of females with young in the Cabinet Mountains, but whether any of these bears are part of the transplant sample is unknown.

Information and education programs for hunters and recreationists about bear identification and behavior have been initiated, but are still relatively small in scope and numbers of people contacted.  All black bear hunters must take a bear identification test prior to being issued a hunting license.  Periodic workshops and programs have been given to the public on ways to live and recreate in bear habitat.

WHAT HAS WORKED AND NOT WORKED 


Augmentation of the population in the Cabinet Mountains was extremely controversial with local residents.  Several compromises allowed the program to proceed including: creation of a local citizen committee for input on the proposal, postponing the program for one year, reduction of number of bears, and change in the program from actual augmentation to a test of the technique.  Following the release of the first bear in the Cabinet Mountains regular updates through local newspapers and radio stations provided an opportunity to inform the public about the transplanted animals specifically and bear biology in general.  No conflicts occurred with any of the transplanted bears and less than 5 sighting reports were received from the public during the life of the program.  


Motorized access management has been the most controversial management action by the land management agencies for the conservation of grizzly bear populations and habitat.  Over half of the roads on national forest lands within the recovery zone have been restricted by gates or barriers or reclaimed.  Local concerns regarding motorized access relate to access for timber harvest, mineral exploration, firewood gathering, berry picking, and hunting.  Access management is vital to provide secure habitat for bears and reduce mortality risk, however if some local citizens react to the program by shooting bears they encounter, then mortality risk may not be lessened.  Almost 60% of known grizzly bear mortality in this recovery zone during 1983-2002 is human caused and appears to have increased in the last 5 years (Wakkinen and Kasworm In press).  We believe that at least 70% of human caused mortality is preventable.

LIMITS TO SUCCESS


Public and political resistance to the population augmentation effort and recovery in general was quite strong during the 1980s and early 1990s but may have eased during the last decade.  Funding available to implement recovery actions for grizzly bears in this ecosystem has declined by more than 20% from 1993 to 2003.  This continuing decline in funding to implement recovery actions threatens the survival of this population.  

RECOMMENDATIONS FOR FUTURE SUCCESS


Population augmentation in the Cabinet Mountains provided preliminary indications of success in that 3 of 4 bears remained in the target area for more than a year.  Though reproductive success has not yet been determined, the program should be continued as the Cabinet population needs the demographic and genetic benefits from this effort (Proctor et al. in press).  Additional release sites for transplanted bears exist in the West Cabinet Mountains and should be utilized.


Human-caused mortality reduction programs may be the most important effort in the Cabinet-Yaak recovery zone.  These efforts must be broad based to cover the current major sources of mortality including information and education, enhanced enforcement, regulation changes, and monitoring of effectiveness.  


Black bear hunter education programs that emphasize bear identification and behavior can reduce mistaken identity kills and defensive kills near camps or while retrieving big game carcasses in the field.  Black bear hunting season timing and structure should be evaluated in order to limit grizzly bear mortality by black bear hunters.  Information and education programs need additional emphasis particularly those that stress ways that campers, hunters, and local residents can reduce the potential for human-bear interactions regarding food storage or sanitation.  Food storage regulations should be implemented that require users of public lands to store attractants such as camp foods and game meat so that bears cannot access them.


The presence of information and enforcement personnel dedicated to grizzly bear management may be responsible for improved survival rates in the Selkirk Mountains (Wakkinen and Kasworm In press).  Similar personnel are needed in the Cabinet-Yaak.


Radio-collared bears should be enhanced as this technique is a primary means of detecting and monitoring human-caused mortality.  This program can provide a deterrent to poaching, a warning system for detection, and a means of monitoring program effectiveness.


Motorized access management has been a primary means of habitat protection for grizzly bears in this recovery zone.  Management standards based on research (Wakkinen and Kasworm 1997, USFS 2002) should be adopted and implemented across the recovery zone.  


Protection and enhancement of linkage zones is an important challenge for grizzly bear managers in this recovery zone (Servheen et al. 2003).  Maintaining linkage between populations can provide opportunities for immigrants to bolster populations and preserve gene flow to reduce chances of inbreeding and lessen the effects of genetic drift.  These issues are of paramount importance for small grizzly bear populations such as the Cabinet-Yaak. Linkage zone management on public lands must maintain opportunities for grizzly bears to live in these areas probably at lower densities than recovery zones.  Animals must be afforded to opportunities to safely cross transportation routes such as highways or railways structures.  Where linkage areas cross private lands, support for the program must be gained from landowners.  The program must be sensitive to the landowner values and concerns.  Where landowner interest occurs, there may be opportunities for conservation easements that provide economic incentive to maintain rural character of the land and open space through which wildlife such as grizzly bears can move.  Non-governmental organizations should participate in these efforts.

SPAIN

HISTORY and STATUS 

The range of brown bears once extended throughout the entire Iberian Peninsula. But in the 17th century, bears were only found in the northern half of the country. The fragmentation of the Cantabrian population in northern Spain and the Pyrenean population along the France-Spain border took place in the 1700s (Nores 1988; Nores and Naves 1993). At the beginning of the 1800s, brown bear range in Spain was limited to the Pyrenees and Cantabrian Mountains and available data indicates that the distribution covered at least 8,000 and 14,000 km2 respectively. Historical hunting records in Asturias between 1750 and 1843 (16 years in total) state that between 19 and 92 bears were killed by hunters annually (x= 54; SD=22; Torrente 1999; bear range covered around 5,000 km2 in Asturias by that time). At the beginning of the 20th century, available data show that the Cantabrian population was restricted to approximately 9,200 km2.  The southern limits of the Pyrenees population in Spain were dramatically reduced by the end of the 1800s (Nores and Naves 1993, Naves and Nores 1999). 

At present brown bears are distributed in the Cantabrian Mountains over 5,000-7,000 km2 in two populations approximately 30 km apart, each covering half the area (Campo et al. 1984, Clevenger et al. 1987; Naves and Palomero 1993, Naves et al. 1999). The total number of Cantabrian brown bears is estimated at 70-90 and the western subpopulation is 2-3 times larger than the eastern one (Palomero et al. 1993, Wiegand et al 1998). These bear subpopulations are approximately 30 km apart and are separated by large highways, railways, and reservoirs.  Most of this intervening land is unforested.  The western subpopulation occupies mostly north-facing slopes and the eastern subpopulation mostly south-facing slopes. 

THREATS 

Currently in the Pyrenees, the remnant brown bear population is almost gone and bear presence on the Spanish slope is rare (Caussimont et al. 1993; Alonso and Toldrá 1993). In the Cantabrian Mountains, the remaining brown bears were fragmented in two populations in the early 1900s (Nores 1988; Nores and Naves 1993). During the 1950s-60s some cases of recolonization around the Cantabrian Mountains were described (Marquínez et al. 1986, Nores 1988, Naves and Palomero 1989, 1993). Reductions in numbers of rural residents, related changes in land uses, and application of protective measures (temporary bear hunting prohibitions during the 1950s-60s; the establishment of National Hunting Reserves in the Cantabrian Mountains) contributed to this. 

The western population seems to have suffered a decrease of 4-5% from 1982-1995.  By 1989-95 the population size seems to have stabilized, but even so, the extinction risk was still high (>5% after 100 yr; Wiegand et al. 1998).  Studies, based on transects of sign surveys, showed no significant differences between the 1989-91 period and 1992-94 in the eastern population but high significant declines in the western one (Fernández-Valero 2000). 

Results from recent genetic studies found some genetic exchange (calculated from Fst values) between the east and west populations. Rates varied between 3 individuals/generation (Rey et al. 1996) and 0.88 (Doadrio et al. 2000).   Some individuals apparently were born in one population living in the other (Doadrio et al. 2000). There have been some bear reports halfway between both nuclei (Naves et al. 1999, Fernández-Valero 2000) so movement between them may still be possible.  Observed and expected genetic variation (heterozygosity; Ho and He respectively) obtained by genetic studies were Ho= 0.47 and He=0.52 in the eastern subpopulation and Ho=0.50 and He=0.70 in the western subpopulation (Doadrio et al. 2000). 

Conflicts between agriculture and wild boar (Sus scofa) and wolves (Canis lupus) cause more damage than do bears. However, conflicts by these other species impacts bears through subsequent illegal snaring, use of steel traps, and poison baits.  These sources caused 35% of the known human-caused bear mortalities from 1980-94 (n=54, Naves 1996). Rangers in the Asturias Hunting Reserves collected 1,147 illegal snares within bear range (approximately 1,400 km2) from 1993-1998 (Vigil 1999). Use of poisons is dramatically increasing in Spain and could be a main source of human-caused bear mortality in the future.  For all of Spain, the number of cases of poisoning of threatened species from 1996-1999 was four times the 1990-1993 rate.(Hernandez-Segovia 1999). 

Illegal shooting accounted for 50% of known mortalities from 1980-1994 (n=54; Naves 1996). Bears were also killed during legal hunting seasons for other species, usually wild boar. Available data in some National Hunting Reserves (Fuentes Carrionas, Castilla y León; 497 km2) documented 12 cases in 1998 where bears were driven into hunters waiting for other game. The overall number of hunting drives within bear range has been increasing and now covers most bear habitat.  Between 1990 and 1998 days when hunting drives occurred in bear habitat (each day 2-3 drive areas can be covered) increased by a factor of 1.7.  The result was that in the late 1990s there averaged about 40 days of hunting drives/100 km2/year in the Asturias region (Consejería de Medio Ambiente 1999). 

These data suggest that the demographic and genetic status of the Cantabrian bear population is critical. The Cantabrian bears are currently considered "critically endangered” according to the 2001 IUCN criteria (Naves and Fernández-Gil 2002)

CONSERVATION AND RECOVERY ACTIONS

Bear hunting prohibitions were enforced and made permanent in 1973, when the species became legally “protected” (Naves and Nores 1999).  These prohibitions were enacted under Law 4/1989 on the Conservation of Natural Areas and Wildlife, which significantly changed the conservation strategy for endangered species in Spain. Instead of merely banning the hunting and possession of live or dead specimens, this law proactively required the development of plans to protect species and their habitat (Palomero et al. 1997). Bears are currently listed as “endangered”. The four autonomous regions within Cantabrian bear range (Asturias, Cantabria, Castilla y Leon, and Galicia) are formally empowered to manage both bears and their habitats. 

The autonomous regions drafted and approved by law their respective Recovery Plans in: Cantabria 1989, Castilla y León 1990, Asturias 1991, and Galicia 1992. The Plans include objectives to: 1) protect bears; 2) conserve and restore habitat; 3) provide supplementary foods (in exceptional conditions); 4) provide compensation for bear damage; 5) provide public education; and 6) undertake research and monitoring (Palomero et al. 1997). One of the main problems of these Recovery Plans is that objectives are vague (National Commission of Nature Protection 1999) and they don't contain clear priorities, responsibilities, or time goals.  Budget proposals are not included. The lack of public participation has been partly responsible for failures in some necessary management and research programs.  

Public education and outreach programs (mainly for schools and the general public) cost approximately 4 million euros ($5,106,352 in 2003) from 1992-2002.  This included including museum exhibits, an open public enclosure for confiscated bears, and school programs. Groups that received most of the attention were hunters and rangers. 

Available habitat and fragmentation are the main factors that impact bear recovery.  Actions involving habitat restoration accounted for 5.5 million euros ($7,021,247 in 2003). Approximately half of this was applied to buy land and the other half was used to reforest some areas. Theses actions are expensive and the area covered is very small (approximately 1,500 ha reforested with trees that produce bear foods and approximately 2,000 ha purchased). Other activities related to forest management are directed at increasing forest cover, however management to increase cover also resulted in increases in road densities, so the ultimate value to bears is questionable. Future increases in forest cover could be a positive for bears in the long term. Forest cover in Cantabrian bear range is currently 20-30 % (Clevenger and Purroy 1991, Naves et al. 2000) and this is lowest value for any European bear range. 

Programs for closing rarely used unpaved roads have not been implemented. Currently paved and unpaved road densities were estimated between 0.57 km/km2 (Clevenger et al. 1997) and 0.96 km/km2 (Naves and García-Manteca 1997) in some eastern and western core areas respectively. Local estimates of road density were approximately 0.23 km/km2 in the 1940s (Clevenger and Purroy ***). Other local studies within bear range (Llaneza et al. 1995) estimated that construction from 1985-93 resulted in 150 km of new unpaved roads over an area of 500 km2. 

Livestock grazing is not managed in accordance with the needs of bears.  Local data show that around 7,500 kg of biomass/km2 of domestic animals and 300 kg of biomass/km2 of wild ungulates present in some areas (Somiedo Natural Park, Asturias, 292 km2). Since the early 1990s, the biomass of total ungulates in this area has increased by 30%.  The setting of illegal fires to enhance grazing for domestic livestock has been responsible for damage to vegetation in 2.6% of bear range annually from 1989-98 in Asturias (CEISPA 1999). More than 22% of such burned areas were forested (CEISPA 1999).  The future trend of the domestic livestock economy, which is strongly dependent on European Agricultural Policy, is not clear.

At present approximately 60% of bear range is included in the network of Protected Natural Areas or PNAs (Palomero et al. 1997), as opposed to 7% in the early 1990s, and these cover most core bear areas.  Success of these PNAs in preventing construction of large, potentially damaging public and private developments such as ski resorts, open-pit mines, highways, and large reservoirs is questionable. Inside PNAs in some areas (approximately 10% of bear range), some activities are supposed to be regulated such as hunting, tourism, timber harvest, and motorized access on unpaved roads, however, application of these rules is not rigorous.  The use of unpaved roads by motorized vehicles has no management limits and usually local people, workers and hunters can use them at will.  New problems have arisen within PNAs such as tourism. In Somiedo National Park in Asturias inside core bear habitat in 1998, there were 100,000 registered tourist visits estimated, and this was 6 times the number of visitors in 1990 (Naves et al. 2001).  There are 2-2.5 million tourists inside and adjacent to bear habitat each year.  Less than 2-3% of bear range has strict protection where construction of new roads, livestock grazing, and public use is forbidden. The recent inclusion of PNAs in Cantabrian bear range within the European net of protected areas (Nature 2000) could help make management within them more rigorous.

Two million euros ($2,552,303 in 2003) were dedicated to research from 1992-2002 including habitat mapping, genetic analysis, and ecological and population studies. At present no clear and coordinated protocols and data validation systems have been implemented for population monitoring indexes using counts of females with cubs, population distribution, distribution of females with cubs, and mortality data.  Habitat monitoring also lacks standard protocols for monitoring annual food production and land development.  Important habitat areas have been identified with use of GIS mapping of key habitat variables but methodological differences between autonomous regions have hindered standardized use of this technique.  Few results are been reviewed and published in scientific journals. Distribution of monitoring information and technical documentation is inconsistent and public access to data is difficult, even for researchers.

There are no programs in place to limit bear conflicts related to garbage as there are no such conflicts.  There have been no supplemental feeding programs implemented to date. No bears have been removed due to conflicts with humans. Some data suggest that bears usually flee from human presence and are (and have been historically) very shy of humans (Naves et al. 2001). There are ongoing conflicts with livestock and about 75,000 euros ($95,675 in 2003) are paid each year in compensation for such livestock conflicts.  

No protocols or specific actions to address the issues of illegal poisons and snares have been implemented.  Some actions to minimize risk of shooting a bear in wild boar hunting drives have been implemented including closing some areas to hunting and agreements between NGOs and private hunting areas to attempt to minimize such shootings.  Some actions have been implemented to reduce or at least allow no increase in drive hunting activities, such as in Somiedo National Park. 

PNAs were established mainly within National Hunting Reserves (NHR), which were created during the 1950s.  There are 100 public rangers who manage these PNAs.  These rangers participate in some bear programs including population monitoring, control of hunters and tourists, and assistance with the compensation payment system for bear damages. There is a proposal included in the Recovery Plans for increasing the number public rangers to an average density of 1 for every 2,500-3,000 ha, but this has not been implemented. Currently there are 25-30 new private rangers hired by NGOs who work on bear management, but their activity is located mostly inside the PNAs-NHRs.  Bear range outside the PNA-NHR areas has little oversight and few guard or public outreach personnel.

Recently some technicians and scientists (Doadrio et al. 2000) have called for translocating bears from the western population to the eastern one. The objective of this action would be to mitigate for the genetic status of the eastern population and to contribute to demographic recovery.  Discussions and the decision process on this proposal are not yet resolved.  We expect more accurate data from the ongoing genetic studies about heterozygosity and communication rates between subpopulations and these data can be used to make this decision.

LIMITS TO SUCCESS
High levels of human activity within bear range in the Cantabrian Mountains are the main obstacle to achieving recovery.  Approximately 150,000 people are residents within bear range. Several million people live in areas immediately surrounding bear range (Reques 1993). Most the land is in private ownership. 

Data on the existing amount and quality of habitat (Naves et al. 2003) indicate that achieving a “viable” population of bears in Spain will be difficult.  The future for bears is complex including positive factors such as increasing forest cover, reduced rural residents, possible reduced livestock rates, and better management of PNAs combined with factors such as increasing road densities, increasing motorized use in bear habitat, increasing industrial and infrastructure development, increasing tourism with associated disturbance, and continued hunting disturbance and mortality. The final balance among all these factors is unclear. 

Management of human activities, getting successful management implemented through the administrative bureaucracy, and introducing sound biological and conservation principles so they can be used for establishing habitat and population management protocols are all very complex. Ten to twelve years ago, the introduction of Brown Bear Recovery Plans was an innovation in Spain and offered hope to try to recover endangered species. These recovery plans were very successful in serving to bring together various interests and focusing funding. But actions and programs to implement recovery and address the key problems facing bears has been more difficult. Correct identification of objectives, establishing priorities and actions, and internal monitoring and external evaluation programs are the main requirements to develop recovery plans (Servheen 1998).  Current recovery plans are too general and have no priorities.  Evaluation and monitoring procedures are not developed and included in the plans.  Bureaucratic tools including coordination mechanisms, public and technical participation, and consultation procedures among the various parties procedures don’t work appropriately or are inappropriately implemented.

Some administrations and NGOs refer to the recent “stable situation” for bears, or even that the situation has improved. This assumption and the attribution of this assumption to the success of recovery actions has caused a general social “deactivation” of urgency about the bear population. This message about the status of bears is too simple and is based on poor quality demographic data and an apparent “political” control of data so it cannot be reevaluated.  Recovery Plans and related actions addressed some of the demographic problems, but also other factors were also involved such as environmental fluctuations (Wiegand et al. 1998).  Specific hunting management actions also were helpful such as laws in late 1980s and early 1990s, which contributed to better and more rigorous management of guns in the field, (Vigil pers. commun.).  Habitat management such as the establishment of PNAs and vegetation restoration activities has been able to reduce the rate of habitat degradation in some areas but it has not reversed the overall rate of loss. 

RECOMMENDATIONS FOR FUTURE SUCCESS

Aggressive action is necessary to address habitat loss in core areas.  This will require government commitment at both the regional and central government level.  Illegal killing from poisons and snares is very serious and increasing.  Remaining populations cannot continue to sustain current levels of mortality. A solution to this issue will require cooperation from farmers and hunting organizations, intensive public outreach and government determination. It is essential that the grave status of Spanish populations be viewed in a realistic manner and unfounded optimistic statements about the status of these populations cease.  To accomplish this, monitoring information needs to be shared and publicized.  Population monitoring must be enhanced and the results made available to all in detailed and rapidly available reports.  

There must be detailed analysis of impacts of developments in bear habitat and in the areas between the two populations prior to approval for such developments. If this analysis demonstrates that a development will harm bears, destroy important habitat, make habitat unavailable, or increase mortality risk, then these development projects must either be modified to limit such impacts or abandoned.  Finally, there must be enhanced outreach and education efforts aimed at key groups such as hunters, farmers, judges, rangers, and government officials to build support and understanding for bears so that difficult management decisions necessary to save the Cantabrian bear population will be supported and understood. 

BULGARIA

HISTORY and STATUS 

Brown bears were numerous in Bulgaria until the end of 1800s.  In the beginning of the 1900s, the species was distributed throughout the Stara Planina Mountains.  During the 1920s and 1930s brown bears disappeared from the eastern and western parts of these mountains. 

Brown bears have been reduced dramatically in range and distribution throughout Bulgaria through the actions of humans.  Georgiev (1984) wrote that according to Chaikovsky (1853-1873) hundreds of bears were killed annually in the Valley of Dospat River in the Rhodopi Mountains.  Kacarov (1925) wrote that in the early 1900s, five men killed at least killed 65 bears in Rhodopi Mountains. All historic comments about bear mortality note that bear persecution was in response to predatory behavior toward livestock and damage on bee hives, crops and orchards. 

In 1935 a “save the bear” program was launched by Kacarov (1935) because numbers of bears remaining in Bulgaria were estimated at only 300.  In 1941, the brown bear became a protected species.  It was estimated (Podgorov, 1945) that the population increased through the mid-1940s and reached more than 400. 
In the Rhodopi Mountains, brown bear numbers increased due to captive breeding and introduction and release of animals from Romania.  

A bear breeding station was established in the forestry unit of Kormisosh and in 1967, 8 bears from the Romanian Carpathian Mountains were brought to this facility. Additional bears were brought in in the early 1980s. The purpose of this captive breeding facility was to get “new blood” into the population in order to increase the size of bears for sale to trophy hunters.  Through 1971, 7 18-month old cubs had been released into the wild from this captive breeding facility.  Genov and Darakchiev (1988) were concerned that such releases of captive-bred bears was dangerous because they had lost their fear of humans due to long-term contact with people at the breeding facility.  Few of these released bears survived.  They were either killed by local people due to habituation and food conditioning, starved, or were unable to successfully build dens and died during the winter.    

 
The current brown bear population is larger that in the 1920’s (Fig. 1) but the distribution is much less than the historic range.

THREATS 

Control of berry and mushroom pickers exists only in national parks. In summer and fall human activity collecting these traditional foods occurs on a daily basis in bear habitat with associated displacement and mortality risk for bears.  Forest roads are rarely closed, and barriers and gates are ineffective. Forest road access increases illegal cutting in forests, illegal killing of animals, and other violations. In the West Rhodopi Mountains, where Bulgarian bear population density is highest, there is no strict habitat management.

The official number of bears killed annually estimated by the Bulgarian Forestry Committee is less than 10 per year (Figure _), however, the actual number killed is much higher as bears are illegally killed. According to R. Raychev (pers. commun.) about 30 bears on average are killed illegally every year in Bulgaria.  

Genov and Vanev (1990) stated that the species was increasing in numbers, but in areas of high human activity and settlement resulting in increased mortality. Many of these deaths were due to surprise encounters between bears and people. Although, the brown bear food base in Bulgaria is mainly plant matter (70% according to Raychev 1989), there are also depredations on livestock.  The main reason for bear persecution is damage agricultural activities (Figure _.)

CONSERVATION AND RECOVERY ACTIONS

In 1995 an Action Plan for Bear Conservation in Bulgaria was prepared by Wilderness Fund and adopted by a group of specialists.  The Balkan countries cooperated toward transboundary conservation of brown bears in 1996.  A number of common actions have been initiated through this transboundary agreement. 

Control of mortality under national laws is unclear.  Bulgaria ratified the Bern Convention in May 1991, with objections for brown bear, wolf and wild cat.  In 1992, the Ministry of Environment issued an order for protection of the brown bears under which bear hunting was allowed only in exceptional cases for bears with harmful behavior towards livestock.  In September 2000, a new Law for Hunting and Conservation of Game was adopted by the Parliament.  In this new law, the brown bear was included on the list of hunted species.  Seasons were established from 1 March to 30 April and from 1 September to 31 December.  In contrast to this hunting law, the new Biodiversity Conservation Law adopted in 2002 put the brown bear under full protection.  In spite of this law, the National Forestry Board under the Ministry of Agriculture and Forests set and adopted prices for bear hunting for organized tourist hunting. 

Since 2000 the Balkani Wildlife Society, together with the International Bear Foundation and in partnership with the Bulgarian Ministry of Environment and Waters initiated a project for marking all bears in captivity. All dancing bears, bears in circuses, in zoos and bears in bear breeding farms were marked with microchips. The aim is to prevent bear exchange among different institutions and individuals, and to prevent taking of new bears from the wild, which happens when gypsies who practice training dancing bears for entertainment need a bear cub.  Skillful hunters find bear with cubs, kill the mother and take the cubs. An example of this was in 1997, a female bear was illegally killed in the Central Stara Planina Mountains and her two cubs were taken by the hunter. One of the cubs was sold to a gypsy man, who exchanged it for his old dancing bear. According to sources, this old bear was used as a “trophy“ by unscrupulous foreign hunters, who paid to easily shoot it. 

Poaching of bears continues due to conflicts with farmers and by unscrupulous hunters. Control of illegal killing is the responsibility of the Forestry authorities, or by the National Park Services in parks. However, control of illegal killing even in protected areas is ineffective, and poachers are seldom found and punished. 

Habitat management is only done in protected areas such as National Parks, Nature Parks, and nature reserves.  Management plans in national parks in bear habitat in the Vitosha, Rila and Pirin Mountains and Central Stara Planina Mountains limit logging and limits on entering important bar habitat and picking herbs, berries, and mushrooms. 

The main cause of human-bear conflict in Bulgaria is from bear damage to livestock, bee hives, and orchards.  Since 1997, the Balkani Wildlife Society has worked to decrease conflicts with livestock and to increase public awareness and education about large carnivores of Bulgaria. To reduce conflicts with livestock, a project was initiated in 1997 to return to traditional livestock protection using guarding dogs to Bulgaria. This is a partnership between the Balkani Wildlife Society and the Bulgarian Biodiversity Preservation Society – SEMPERVIVA.  Traditional use of Karakachan dogs to protect livestock against predators was lost during socialist times. Since 1998 livestock breeders in areas inhabited by wolves and bears (Rila and Pirin Mountains) have been provided with Karakachan dog puppies. These source dogs have produced puppies that have been distributed to other livestock owners.  More than 30 livestock owners now use these dogs for reliable protection for their livestock, and negative attitudes towards carnivores have decreased significantly.  Karakachan dogs are now being provided to livestock owners in high density bear areas on the Rhodopi Mountains.  These dogs are very effective against large carnivores, and the surveys show that livestock owners who do not lose animals do not try to illegally kill predators.

Public attitude towards brown bears is not as negative as towards wolves. In response to a questionnaire conducted in 2001 by BALKANI Wildlife Society, most people interviewed thought that only “bloodthirsty” bears should be killed. Only 5% of those surveyed expressed a totally negative attitude toward bears (Dutsov, Valchev, et. all, 2001). 

In 1999, the Balkani Wildlife Society started a public awareness and education program about large carnivores.  Slide shows and talks have been presented in more than 60 schools in Western Bulgaria. An activity booklet for schools was prepared by ARCTUROS in Greece, was translated into Bulgarian and used in schools in the Bulgaria-Greece border region in the Rhodopi Mountains.  

WHAT HAS WORKED AND NOT WORKED

The marking of bears in captivity started in 2000 indicates that no new bears have been taken from the wild since then.  In 1994, the Ministry of Environment estimated that there were 23 dancing bears in captivity in Bulgaria.  These bears were all registered in 1994 and no new bears were to be taken into captivity. It was expected that a gradual decrease of numbers of “dancing” bears would take place over time.  However, in 2000 when the team from Balkani Wildlife Society started the bear marking project, 25 “dancing” bears were marked.  This indicated that the Ministry of Environment efforts to limit new dancing bears did not work well. 

The project to return traditional livestock protection dogs shows good results.  Results of education programs in schools were evaluated through questionnaires among pupils who were involved in these programs.  In 2000-2001, 95% of students answered they liked the education activity and the materials, 63% answered that the most interesting topic for them was what they learned about the brown bears and wolves and 75% consider that the bear is not dangerous for humans. 

The conflicting laws concerning brown bear are confusing and create conflicts between conservation groups, forestry authorities, and hunting organizations. User groups like hunters consider strict protection unreasonable and if they can’t “use” the species and don’t have income from it, they don’t need to preserve it. 

LIMITS TO SUCCESS

Existing bear conservation actions have shown success. However, limited funds have not allowed implementation of these actions across the country.  A complex project has been proposed to improve bear monitoring and conservation has been proposed by the BALKANI Wildlife Society, but funds have not been available to implement it. 

Generally, there is minimal resistance to conservation actions for the brown bear. Ironically, most opposition comes from those who profit from bear hunting. This is a serious problem, because these same institutions and individuals manage important habitat areas. 

Illegal killing is one of the main threats to bears in Bulgaria.  Existing laws are sufficient in Bulgaria but enforcement of these laws is very weak.  After political changes in 1989 from a communist government to a less authoritarian regime, management and control of resource use was significantly weakened, due to weakening of the relevant institutions.  Currently, there is low morale and motivation of rangers and foresters to enforce laws regarding forests and wildlife is, because their salaries are low. Wildlife poachers are much better equipped than government enforcement authorities. This has resulted in high levels of poaching on wildlife and massive illegal cutting of forests. 
Rural people often have limited knowledge of national laws protecting wildlife and natural resources.  Few people seem to realize the needs for bear conservation and that the Bulgarian brown bear is threatened due to multiple factors.  It is not uncommon for people to boast that they have killed or snared bears or bear cubs.   

The geographical separation of the two main subpopulations in Bulgaria is a serious conservation problem. Two highways and developed valleys exist between the Rhodopi and Stara Planina populations.  This fragmentation is particularly dangerous for the Stara Planina population because it is only perhaps 200 bears and is completely isolated. 

RECOMMENDATIONS FOR FUTURE SUCCESS

Accurate and reliable population estimates are unavailable and a population monitoring system has not been developed or applied.  Without such monitoring, the actual status of the population remains unknown.

Habitat fragmentation is a serious concern.  Identification of movement areas and maintenance and improvement of these movement areas between existing areas of bear habitat is critical to minimize risk to these small population units across remaining range.  It is unknown if there is a possibility of movement between the Rhodopi and Stara Planina populations.  Consideration of these movements is necessary when highway improvements are implemented in this area.

A reliable system needs to be established for monetary compensation for bear caused damages.  A standardized system or protocol is needed to determine the source of damages so damage compensation can be correctly attributed to certain animals. 

If ecotourism was possible in bear range, some of the income from tourism could be a source for compensation funds to pay for bear-caused damages.  Income from such ecotourism could also go to local people and this make bears more economically acceptable. 

There is a need for a survey to determine attitudes towards brown bears across different groups of the society.  Recent programs concerning bears in school educational programs have shown success.  This type of outreach should be implemented on larger scale.

There is a critical need for better training for park rangers, local administrators, and regional inspectors from the Ministry of Environment and Waters on enforcement of existing environmental laws.  There must be more encouragement of the public to become involved in reporting environmental law violations.

AUSTRIA

HISTORY and STATUS 

Brown bear populations became extinct in Austria in the 1800s (Rauer and Gutleb 1997, Spitzenberger 2001) due to habitat loss and direct persecution. Bear habitat was constantly reduced by the increase in human land use. The general goal for centuries was to eliminate bears due to bear damage to crops and livestock. Authorities encouraged killing of bears through a system of bounties and by requiring land owners to organize drive hunts and requiring local people to participate in these hunts (Bachofen von Echt. and Hoffer 1931, Leeder 1924).

 
After extinction, bears occasionally occurred as transients from neighbouring countries, but these bears usually left Austria or were shot (Rebel 1933, Knaus 1972). In the 1970s, bears became protected and were listed in provincial hunting laws as a game species without an open season (Anderluh 1987). At the same time, provincial hunting organizations started to compensate farmers for damages caused by bears.  

CONSERVATION AND RECOVERY ACTIONS

World Wide Fund for Nature (WWF) Austria started a bear reintroduction project in central Austria in 1989. This was initiated in an area where a migrant bear, probably from adjacent Slovenia had settled in 1972.  As part of this reintroduction project, 3 bears, 1 male and 2 females, were released in Austria through 1993.  Further releases were stopped due to the occurrence of 2 problem bears in Austria that caused significant negative publicity (Rauer and Gutleb 1997, Zedrosser et al. 1999). 

In a LIFE project supported by the European Union and carried out in cooperation by the Munich Wildlife Society, the Institute of Wildlife Biology and Game Management at the University of Natural Resources and Applied Life Sciences in Vienna, and WWF Austria in 1995-1997 brown bear management was reorganized.  This management consisted of: 1) Development of a management plan in collaboration with stakeholders and provincial and federal authorities; 2) Public education on bear conservation focused on producing folders, brochures, videos, and school material, and offering courses to hunters and schools; 3) Distribution of more than 100 electric fences to beekeepers in bear areas; 4) Training and “bear advocates” in local communities to distribute information and assist people living in bear areas and who were also responsible for bear population monitoring, bear damage verification, and distribution of information about damage prevention; and 5) Formation of an “emergency team” for trapping, radio-tracking and aversive conditioning of problem bears. 

WHAT HAS WORKED AND NOT WORKED

The legal protection of bears in provincial hunting laws was the basic prerequisite for the recovery of brown bears in Austria. The reintroduction project was successful in terms of reproduction; at least 26 cubs have been produced in Austria since 1991. However, monitoring of the population by using bear sign, observations, numbers of damages, and genetic population monitoring do not support a projected number of 15-20 bears in central Austria derived from reproduction and mortality rates, but rather a population size of 7-10 bears (E. Haring and G. Rauer, unpubl.). It is unknown if this difference in population size estimates is due to methodological problems with monitoring or due to higher mortality rates than expected.  There are indications that several bears have been killed illegally. 

WWF is facing a serious problem due to the perception that the reintroduction was not a national policy but a WWF project.   Therefore, even 10 years after the last release of a bear in Austria, many people still believe that all bears are not wild native animals but belong to WWF, and that WWF is responsible for them. Even people who accept that bears are wild animals believe that damage compensation is indispensable. 

The bear management plan was adopted by the provincial authorities but only partly implemented.  For example, the coordination board of provincial representatives for hunting and nature conservation has not played the active role it was designed for, public involvement in interest groups has not happened, and the emergency team has never been officially requested to respond to damages. The effectiveness of public education programs on bear conservation has not been easy to evaluate. It is generally been assumed that better public knowledge means increased public acceptance, but this may not be the case.  Despite public information efforts, local opponents to bears and bear reintroduction could not be convinced, and opposition to the program remains. 

Distribution and use of electric fences at bee yards proved to be effective (1989-1996: 19.3 bee yards were depredated per year; 1997-2002: 1.5 bee yards per year). The bear advocates program was a success. The role of these advocates is broadly accepted by both the authorities and the public.  Opposition remains, especially among forest managers and hunters who are still reluctant to cooperate.

 

LIMITS TO SUCCESS
At present lack of funding is not a central problem in bear management. A second European LIFE project provides funding for new outreach and education materials (brochure, webpage, newsletter, and school material); intensified population monitoring including a new bear advocate for western Austria and DNA analysis of hair and scat samples; a revision of the existing management plan; and investigation of habitat fragmentation and movement corridors. 

A major obstacle to recovery of the Austrian brown bear population is lack of political commitment. The main bear management interest of governmental authorities is to suppress immediate conflicts, not to achieve a viable population size. Management options are quite limited and complicated due to hunting law regulations.  For example, permission to capture a depredating bear can only be given to the owner of hunting rights in the area where it occurs, not to the emergency response team.  

Illegal killings may happen at higher rates that previously thought and may be a serious limiting factor to population increase, given the small population size.  Living together with bears is still relatively new to most people and is a very emotional topic for the general public in Austria. This level of public emotion and concern about bears makes it difficult to properly balance management decisions and actions when bear problems arise.  A fundamental problem is that bears are still viewed as an exotic species by most people and are not seen as an integral part of the natural fauna in the country.  If there is an unfortunate lethal bear attack or serious injury, the majority of the public will presumably demand the removal of all bears. 

 

RECOMMENDATIONS FOR FUTURE SUCCESS

Management of the adjacent Slovenian bear population is vital to the health of the Austrian bear population, therefore transboundary cooperation is necessary. Contacts with Slovenian management authorities have been mostly by NGOs such as WWF, not the Austrian government. The Slovenian government is willing to maintain transboundary connections with Austria, from core bear areas in the adjacent Dinara Mountains into the Austrian Alps, but only if the Austrian government signals commitment to bear conservation. This commitment and involvement of Austrian authorities in cooperative bear management must be achieved soon.  A major goal of the current European LIFE project is to achieve a memorandum of understanding between the Slovenian and Austrian governments concerning future bear population enhancement and management.  

The integration of forest owners and hunters into bear management has to be improved as any management action that takes place on their ground needs their approval.

Successful development of a viable brown bear population in Austria will require full implementation of the revised management plan, revision of the legal basis for bear management, and an increase in the commitment of provincial and federal authorities to bear conservation.  Bear management is carried out by a NGO, WWF Austria. This has several disadvantages: 1) continuity is not guaranteed because of possible future financial constraints; and 2) cooperation by many forest managers and hunters with WWF-lead bear management is often minimal because WWF sometimes is critical of these same organizations on other nature conservation issues. 

Damage compensation to farmers is a voluntary contribution of provincial hunting organizations toward bear conservation, but only as long as damage levels are not too high. With rising bear numbers, numbers of claims for damage compensation will likely increase and additional governmental funds will be necessary to ensure indemnification.  Prevention efforts to limit bear damages have to be increased as most people are not yet willing to take all necessary measures because methods are new and often require additional effort and costs.  Bears must be able to roam in their fragmented habitat to thrive; therefore regional planning will have to consider movement corridors that are as yet defined.  Possible illegal killings of bears have to be addressed more vigorously by involving hunting organizations and district authorities. 

Research on population numbers and range must be continued and enhanced. Population growth by reproduction and migration from adjacent populations is more easily accepted by the public than release of transplanted bears. Therefore, WWF-Austria has no plans to resume reintroductions. However, augmentation of the existing small population is the only option for population recovery if movements of bears from adjacent Slovenia are minimal and bear numbers decline. 

SWEDEN 

HISTORY AND STATUS

The historical development of the Scandinavian brown bear population has been described in Swenson et al. (1995).  The brown bear was originally found over all of mainland Sweden, and around 1850 the population was estimated to be approximately 1650 bears inhabiting the northern two-thirds of the country.  At that time an estimated 3,100 brown bears occurred in neighboring Norway, but that population declined drastically and the brown bear subsequently became extinct as a reproducing species in Norway.  The population of brown bears also declined drastically in neighboring Finland (Pulliainen and Rautiainen 1999) and even now there are very few female bears near the Finland-Sweden border (Kojola and Laitala 2000).  In 1905 the Swedish Royal Academy of Sciences issued a statement saying “it is a matter of honor for our country that this interesting animal be protected from complete extermination” (Lönnberg 1929).  Ekman (1910) described the retreat of the bear in Sweden and stated that the next step along the present trend, if taken, would be the complete extermination of the bear.  By about 1930, an estimated 130 bears survived in several isolated populations where bears subsequently survived (Swenson et al. 1995).  Thus, the situation in Sweden in 1930 was critical, with few small isolated populations in the mountainous northwest and no healthy bear populations in neighboring countries.  

There is little doubt that the primary cause of the rapid decline of bear numbers in the 1800s was human-caused mortality, facilitated by new roads and railroads.  The elimination of the brown bear was a national policy and was encouraged with high national and local bounties.  A national bounty was initiated in Sweden in 1647.  In 1864, the value of the bounty was about the same value as a cow, and the hunter could get the same amount for the meat and hide in addition to the local bounty, which could be as high as 15 times the national bounty.  These high bounties in a poor, agriculture-dominated economy appeared to be very effective.  During 1856-1893, bounties were paid for 2,605 bears in Sweden and the number of bounties paid for bears declined by a statistically significant 4.8% annually (Swenson et al. 1995).  

CONSERVATION AND RECOVERY ACTIONS
Efforts to conserve the brown bear in Sweden began in the late 1800s.  A motion was made in the national Parliament in 1889 to remove bounties on bears.  It failed, but the bear received successively more protection after that. Bounties were removed nationwide in 1893, which resulted in a significant decline in the number of killed bears, even though it was still legal to kill them (Swenson et al. 1995). Bears were protected in national parks in 1909, the general permission that allowed everyone to kill bears regardless of land ownership was removed in 1912, and the bear was protected from hunting on Crown lands in 1913. As further protection seemed necessary to save the bear from extinction, all economic incentives to kill bears were removed in 1927, when dead bears became Crown property (Lönnberg 1929).   After this, the bear population began to increase both in size and distribution. 

The number of bears in the country has been estimated on five occasions: at 294 in 1942 (Selander and Fries 1943), 350-450 in 1966 (Haglund 1968), 400-600 in 1975-76 (Bjärvall 1980), about 620 (300-900) in 1991 (Swenson et al. 1994), which was revised in 1994 to 670 bears (Swenson et al. 1995), and about 1000 bears (800-1300) in spring 1996 (Swenson and Sandegren 1997).  Censuses in a portion of the country in 2001-2002 indicate that the national population was much more than 1000 bears.  

In 1943, fall hunting began and was allowed in two areas, one in central Sweden and one in northern Sweden. There has been a fall hunting season every year since 1943, and areas open to hunting have been gradually expanded.  In 1981, this was changed to a quota system, with quotas decided by the Swedish Environmental Protection Agency after discussions with provincial governments and provincial offices of the Swedish Hunters’ Association. Young-of-the-year and females with young are protected from hunting. All hunters with rifles approved for big game hunting and with hunting rights on the area may shoot bears. Successful hunters must report on the day of kill and provide a tooth and other samples and information to the bear research project.  

Presently, no habitat threats to the brown bears have been identified in Sweden. The population increase has occurred during a period of rapid increase in the density of forest roads and a change to extremely intensive forest management using clearcutting, several thinning treatments, control of deciduous trees, ditching, and even-age stand management. Brown bears use areas close to villages and heavily traveled paved highways less than expected, both in the denning and nondenning periods.  Avoidance cannot be demonstrated for low use, rural roads (Swenson et al. 1996).  

During most of the period of bear population increase, human population density has declined in rural areas of central and northern Sweden, as have the numbers of domestic livestock. Concurrent with the increase in bear numbers, moose (Alces alces) numbers have increased dramatically.  Demographic and genetic studies have documented that the Swedish brown bear population has the highest population growth rate yet documented for brown bears (Sæther et al. 1998) and that levels of genetic heterogeneity are high, despite the population bottleneck in the 1930s (Waits et al. 2000). 

With Sweden’s entry into the European Union in 1995, the Flora-Fauna-Habitat Directive (Council Directive 92/43/EEC) was incorporated into Swedish law.  Its goal is to secure species diversity by protecting habitats and wild fauna and flora. The European brown bear is a priority species of the European Union and is listed in Appendix II (species needing specially protected areas) and Appendix IV (strictly protected species; capture, killing and willful disturbance not permitted).  Possession, transport, and trade of Appendix IV species are strictly prohibited. Exemptions can be given only if this has no negative impact on the preservation of the species; to prevent serious damage to culture and livestock, public health, sanitary and safety reasons; or for scientific, restocking, and re-colonization purposes (Zedrosser et al. 2001).  Bear hunting is still allowed in Sweden, but only as a preventative measure to prevent damage and for public safety reasons, as provided for in the Fauna-Flora-Habitat Directive.  

Sweden has ratified the Convention on the Conservation of European Wildlife and Natural Habitats (also called the Bern Convention), where the brown bear is listed as a strictly protected species.  This means that Sweden is obligated to take actions to enhance bear populations; that the capture, keeping or killing, willful disturbance, and the possession and trade of bears is forbidden; and that the recolonization of bears must be promoted if doing so will enhance the likelihood of preservation (Zedrosser et al. 2001).  

In 1999, the Swedish Ministry of the Environment proposed a population goal of a minimum of 1000 bears, the present population size, and that the population should be allowed to grow to about 1500 and females be allowed to continue to settle in new areas in the northern two-thirds of the country.  Hunting to prevent damages should be continued (Rovdjursutredningen 1999).  Based on this, the Swedish Government (Regeringen 2000) proposed a predator policy, which was accepted by the Riksdag (Swedish Parliament) on 27 March 2001.  This policy accepted the Ministry of the Environment's recommendations, but stated the goals in terms of annual reproduction at a minimum of 100 females having cubs per year and a longer-term goal of 150 reproductions per year, which corresponds to about 1000 and 1500 bears, respectively.  Goals of increasing distribution of breeding females, limiting distribution to the northern two-thirds of the country, and maintaining, and even increasing, hunting levels were accepted.  

WHAT HAS WORKED AND NOT WORKED


All available evidence points to high human-caused mortality as the reason for the past rapid decline of the bear population in Sweden, especially as the population increased relatively rapidly after it received increasingly greater levels of protection.  This population increase continued for about 60 years with conservative harvests.  Appropriate management with public acceptance can often save carnivores from extinction, even with increasing human populations and habitat modification (Linnell, et al. 2001), and this is the case with brown bears in Sweden.  The brown bear enjoys a relatively high degree of support among the Swedish public (Norling et al. 1981) and hunters appreciate it as a valuable big game animal. During the 1900s, bears killed one person; a hunter killed by a wounded bear in 1902. Seven people were injured by bears from 1976-95, five by bears that were wounded or shot at and perhaps wounded.  Even so, bears in Scandinavia are among the least aggressive brown bears in the world (Swenson et al. 1999).  Swedish authorities have organized efforts to deal quickly with habituated and problem bears (i.e. Nordin 2001).  In addition, the policy of only paying compensation to livestock owners for bear-killed livestock if they had used approved protective measures has contributed to a very low rate of depredation (Swenson and Andrén in press).

LIMITS TO SUCCESS

The saving and subsequent recovery of the Swedish brown bear population is a clear example of a conservation success story.  Many more than 1000 bears are now found over about 50% of Sweden and numbers and distribution continue to increase with conservative hunting quotas.  It seems that reducing human-caused mortality, and the acceptance of this by the public, has been the major factor contributing to this success.  However, the distribution of reproducing bears is shrinking in some mountainous areas in the north (Sandegren and Swenson 1997).  This appears to be due to a high level of illegal killing, particularly in reindeer husbandry areas, where the illegal mortality of bears can far exceed the legal mortality (Swenson and Sandegren 1999).

RECOMMENDATIONS FOR FUTURE SUCCESS


Existing management has been highly successful and government policy is to continue this management.  The Swedish Parliament has set high population and distribution goals, which the public seems to agree with, and the bear population is generally increasing in size and distribution.  At present, there does not seem to be any serious habitat or human-use problems threatening the security of the species.  The most serious local threat is illegal hunting, particularly in the reindeer husbandry areas.  The government recognizes this problem (Regeringen 2000), but increased efforts to stop this poaching are needed.  A potential problem is that a restrictive interpretation of the Fauna-Flora-Habitat Directive by the European Union may threaten or limit bear hunting.  Although superficially this would seem to protect bears even more, the opposite effect could result, with a backlash in public opinion against bears, especially such large numbers as occur today.  It is also necessary to continue and expand efforts to deal with problem bears and educate people in bear areas, especially where bears have recently arrived, about how to live with bears with minimal conflict including correct disposal of garbage, offal, and other attractants and to inform them about bear behavior and ecology. 

GREECE

HISTORY AND STATUS

Brown bear range in Greece comprises two distinct populations located in the Pindos range (6,200 km2) and Rhodopi Mountains (2,400 km2) (Figure _). The Pindos population is the southernmost range of the species in Europe reaching the 39th parallel (Arcturos 1996, 1999).  Minimum population size in Greece is estimated at 130-160 individuals (Project LIFE96NAT/GR/03222 1999) with 115-145 in the Pindos range and 20-25 in the Rhodopi area.  For the period 1988-2002, bear numbers in Greece show an increasing trend from 80 individuals (minimum estimate size in 1988/ACNAT-E.U. Project) to 160 (in 1999).  The Pindos population seems to be increasing based on females with cub data.  The Rhodopi population seems stable.  The brown bear is a fully protected (priority) species under national law (86/69, article 258) and in accordance with E.C. Directive 92/43 to Greek legislation.

THREATS

Human caused bear mortality remains an important threat. From 1994-1995, known human-caused mortality was 8.4%-10% of the minimum population estimate. Most mortality is related to damage to livestock and crops and there is still some evidence of a bear trophy trade.  Most direct mortality is from poisons and firearms.  

Habitat degradation and fragmentation is caused by construction of large highways, construction of small dams for hydroelectric power, illegally set forest fires, intensive and/or illegal logging especially in the Rhodopi Mountains, and negative perceptions of bears by specific groups such as hunters, farmers, or beekeepers.

CONSERVATION AND RECOVERY ACTIONS

Both the Pindos and Rhodopi populations are transboundary populations.  The Pindos population occurs across the Greece-FYROM (Former Yugoslavia Republic of Macedonia) and between Greece and Albania. The Rhodopi population is shared between Greece and Bulgaria (Arcturos, 1997, 2002).  An eco-regional NGO group called BALKANET works on conservation for all large carnivores in the Balkan Region. This transboundary effort was established by ARCTUROS and has proved to be very successful.

Systematic annual monitoring of females with cubs (Bunnell and Tait 1981, Servheen 1994) is done in spring surveys based on unduplicated recording of tracks of females with cubs.   The survey area has been divided into 4 equal sectors.  Surveys are conducted in each sector by 2-4 member teams.   Starting in 2003 in the northern Pindos area, DNA analysis of hair and scats will be used to refine population estimates.

Mortality data collected and classified into 3 categories: 1) Known (carcass of bear or photo or remains of the bear; 2) Probable (usually used): (no carcass, photo or remains, but a detailed reliable report of death or description of bear, and/or disappearance of a known bear); or 3) Possible (usually rejected): No direct evidence but information with questionable credibility. 

Three conservation projects by the Greek NGO ARCTUROS have been funded from 1994-2002 through the European Community (DGENV) LIFE-Nature project. These projects were done in cooperation with the Ministries of Agriculture and Environment, Planning, and Public Works. These projects involved: improved information and monitoring; development of actions to address the threats; and enhanced public awareness and education campaigns.  Products of these projects included: A National Action Plan for the Conservation and Management of the brown bear in Greece, and 3 specific environmental studies focusing on bear habitat. A Bear Action Plan for the protection and management of bear populations and habitats in Greece was produced by the first LIFE-Nature project (1996).  Greece also participated in the Pan-European Action Plan for large carnivores (Council of Europe 2000).

Motorized road access was limited on many forest roads in important bear habitat in 1997 following passage of legislation. This measure has been extended in other areas of the bear range.  Specific standards for timber harvest have been proposed in important bear habitat units to reduce mechanization to minimize habitat damage.  This new system is to be adopted as national forestry policy.

ARCTUROS has distributed more than 150 electric fences at beehives and small scale agricultural operations, and more than 100 traditional livestock guard dogs have been donated to livestock operators.  The use of these fences and dogs is monitored by ARCTUROS.  The National Organization for Agricultural Insurance (ELGA) compensates 100% of bear damage on livestock and bees.  In 1997, under pressure from ARCTUROS, the national compensation system was improved to compensate 100% of bear damage on crops, orchards, beehive boxes, and calves.  This improved national compensation was due to a new framework of Agro-Environmental measures developed under the new Common Agricultural Policy for European Union member countries.

A multilevel public awareness campaign by ARCTUROS has been implemented.  Characteristic differences in public attitudes were noted. Urban populations seemed more positive about preserving bears while rural communities were more skeptical.  Education efforts have also been focused at children from 6-14 years old. 

WHAT HAS WORKED AND NOT WORKED

It is a success that many of these conservation measures have been officially adopted and incorporated as common practice by government authorities such as road closures, new forest management techniques, mitigation measures for new highways, and dissemination of educational material. This guarantees continuity of these measures.  The leadership on conservation efforts by an NGO like ARCTUROS has provided a useful model and an incentive for state authorities to take over bear conservation efforts. It is unlikely that much progress would have been made in Greece without the leadership of this NGO organization. 

LIMITS TO SUCCESS

The key limit to success is state authorities not doing what is necessary. This can be attributed to two main factors: 1) lack of skilled personnel; and 2) political resistance and lack of political will.  Another factor is the lack of funding.  The European Union has been the main source of funding for brown bear conservation in Greece.  Starting in 2006, Greek state authorities will have to provide funding due to limits on EU funding. 

RECOMMENDATIONS FOR FUTURE SUCCESS

There is a need to expand the bear management knowledge and know-how among new people especially young scientists specializing in wildlife and wildlife management. There is also a need for closer cooperation between NGO’s, local authorities, stake-holders and specific interest groups.  Finally there is a real need for improved public education throughout Greece using television to focus on issues and problems with bear and wildlife conservation in general. 

DISCUSSION

Several key conservation actions are prominent across these countries that are important to brown bear conservation.  These include: mortality management; public education and outreach; government commitment or lack of commitment to the bear conservation program; hunting management and perceptions relating to this issue; and management and compensation for losses due to conflicts between bears and agriculture.  Mortality management is the most important factor in brown bear conservation in these case studies.  Since mortality management is a product of public support and cooperation, any effort to limit mortalities in a threatened brown bear population will be directly dependent on a successful public education and outreach program.  The primary target of education and outreach is the attitudes of those people who interact with bears and who will determine directly or indirectly if the bears they come into contact with will live or die.  These people at the human-bear interface are key to conservation success because they will make life of death decisions by their direct actions such as shooting or poisoning a bear, or indirect actions by taking steps to minimize bear human conflicts with garbage, livestock, agriculture, and highways.

Of the countries considered in this review, Sweden and Croatia have seen significant increases in their native brown bear populations as a result of management effort.  Greece has seen a modest increase in numbers.  France, Spain, Bulgaria, and the Cabinet-Yaak area in the USA have seen their native populations either decline or maintained in a perilous condition despite significant management effort.  Austria has seen a small increase due to reintroduction and immigration from adjacent countries, but the future of Austrian bears is not secure due to low numbers and lack of government commitment to conservation.   

Sweden and Croatia have had exceptional success in their programs.  Brown bear populations have increased by perhaps 750% or more in Sweden and 650% or more in Croatia.  These countries drove their brown bears to critically low levels (perhaps 130 in Sweden and 90 in Croatia) in the early to mid 1900s and were able to recover their populations using mortality management for their remaining bears with little or no immigration from adjacent areas.  Key to success in these countries was a combination of reducing human-caused mortality and building human tolerance for bears so illegal mortality was not significant.  Both countries instituted hunting seasons after periods of complete bans on mortality.  In Sweden killing bears became illegal in 1913 and hunting was instituted 30 years later in 1943, while in Croatia killing bears became illegal in 1946 and hunting was instituted 8 years later in 1953.  In Croatia, hunter kill levels were very low for 13 years averaging less than 3 per year through 1966.  The hunting systems in Sweden and Croatia are quite different.  Sweden has a season where bears can be hunted by all hunters in pursuit hunting, while in Croatia, most hunting is from tree stands over bait.  In both countries hunting is thought to minimize bear conflicts with humans and to build support for bears and bear conservation in hunting organizations, thereby reducing illegal killing.  The recovery of the Swedish and Croatian populations is partially due to the 2-year reproductive interval of most females in these populations, which allowed more rapid population increases as conservation proceeded. Most brown bear populations worldwide have a 3-year reproductive interval and thus respond less slowly to management efforts.

In Spain, France, and Greece, there are significant conflicts between hunters of other species and bears, particularly wild boar hunters.  Drive hunts are a common practice for wild boar wherein groups of hunters walk through an area in close formation and drive all large mammals ahead of them toward other hunters waiting at confined locations.  This type of hunting tends to prevent any chance of escape or avoidance for animals caught in the drive area, and when bears are involved, mortality or habitat displacement can result.  Spain has particular problems with drive hunts and for example in Spain in 1998, more than 12 bears were known to be displaced by such hunts and were encountered by hunters. The amount of drive hunting in Spain has reached extraordinary levels with an average of more than 40 days of drive hunting per 100 km 2 per year in Asturius, a key bear area.  Another problem with drive hunts in bear habitat is that the practice displaces animals from key use areas as well as increasing mortality risk.  

Another source of mortality is illegal killing from snaring, steel leg-hold traps, or use of poisons, primarily aimed at other species.  Where bear range overlaps with wolf habitat, such illegal practices are common.  It is difficult to control such illegal activity.  When bear populations are small, they are particularly vulnerable to human-caused mortality, which accentuates these impacts.  

In many areas of brown bear range there has been a reduction in numbers and distribution of rural residents as agricultural economies weaken and rural residents move to more urban areas. This results in reductions of livestock and possible conflicts with bears and other predators.  Another result of such shifts in rural populations is increases in forested habitat as agricultural fields are abandoned.  Countries where this shift is most predominant include Sweden, Croatia, Greece, and Spain.  Decreases in rural residents have occurred simultaneously with increases in tourism and hunting in some areas with questionable benefits to bears.  

Collection of wild foods in bear habitat is another activity that reduces secure habitat and displaces bears. Such collection of mushrooms and nuts was common as a subsistence activity in historic times but it has now become a new interest of more urban populations.  Such collecting is particularly serious in Spain, France, and Bulgaria.  Many important bear use areas attract humans seeking forest foods on almost a daily basis.  This is a difficult human activity to manage as it is a traditional use that is also an important source of food for poor rural people, and it is dispersed across the landscape.  There has been little success anywhere in managing this source of disturbance.

Motorized access management is an important conservation action to limit disturbance, reduce mortality risk, and assure some areas of secure habitat.  However, in all countries where it has been implemented or considered, it is resisted or ignored.  The only country covered in this review where motorized access management has been unnecessary is Sweden where forest road densities and forest harvest have intensified concurrent with an increasing brown bear population. (NOTE by Djuro: Somewhat dangerous statement. Croatian foresters use the same argument. “In the last 20 years the forest road density and the bear population have both doubled!” So, some “motorized access management” should be required for each county.  A probable explanation for the Swedish situation is the combination of a highly productive bear population of sufficient size to maintain high survival even with high levels of disturbance and a hunting season that allows people to support and understand the value of bears resulting in few illegal kills.  Some type of motorized access management is considered necessary in all countries except Sweden.  In some areas, such as the Cabinet/Yaak area in Montana, USA, motorized access management to increase secure habitat has been implicated as a possible cause of increased illegal mortality due to a backlash by local residents.  This possible increased illegal killing may in fact outweigh the beneficial aspects of motorized access management, although there is still considerable debate on this issue.  An ongoing problem with motorized access management is effective enforcement.  Road closures are regularly violated and ignored in most areas. This lack of enforcement leads to breakdowns in public order and decreases respect for all laws and regulations relating to bears. If laws and regulations are adopted, they need to be enforced.  Regulations that are not enforced are in many ways worse than no regulations at all due to the disrespect for all laws and regulations that results from unenforced laws.

Habitat limitations differ by country. In Spain and France there are questions about the ability of the remaining habitat to meet the nutritional and security needs of any more brown bears.  This is due to a combination of factors: high levels of human activity such as grazing, hunting, and timber harvest leading to displacement and mortality risk; reductions in natural foods due to grazing, fire, natural foods collections, and general ecosystem degradation; and encroachment of human developments into important habitats. Unoccupied bear habitat remains in all countries. These unoccupied habitats offer important range expansion potential where foods and solitude still exist. However, the willingness of local people to allow bears to expand into this range is the common limiting factor to bear expansion.  In all countries, the limit to brown bear expansion appears to be human attitudes and not foods, space, or solitude. In Sweden, brown bears continue to expand and public acceptance continues to be good, except in the north where conflicts with livestock herding cause some public resistance.  Human tolerance or intolerance is the political and social habitat of the brown bear, and this habitat is just as important to population survival and recovery as food supply and space.  Outreach and other actions to build public support for bears builds secure political and social habitat.  

Compensation for agricultural losses due to bears is an important part of most bear conservation efforts.  Compensation can increase and maintain support for bears among rural residents.  However, compensation alone is not enough to conserve bears and in many cases should be considered only a minor tool in the toolbox of management programs.  France is a good example of a country where compensation has been lavish and yet where there is still significant opposition to bear conservation. In France, compensation is from both government and NGO sources and has in some cases been 2 to 3 times the value of livestock lost. In addition to direct compensation, French authorities have enhanced infrastructure for rural livestock operations in an effort to build tolerance for bears. In these cases, interest in bear conservation by the authorities resulted in road building to remote pasturelands in order to enhance livestock husbandry effort and techniques; free airlifts of summer herder supplies to remote grazing areas; and placement of radios at all remote shepherd cabins. In effect, this is advance compensation, attempting to buy the goodwill of shepherds, the source of many bear-human conflicts in case future conflicts occur. The end result of this program was to make uneconomical sheep grazing more affordable and comfortable and thereby continue such grazing in remote bear habitat.  Contrast this approach to the active removal of domestic sheep grazing in brown bear range in the United States where flocks of sheep were either relocated out of bear habitat or the grazing rights were purchased in order to eliminate grazing.  The basis for the seemingly incongruous efforts to pay shepherds to continue grazing in important bear habitat is that in France traditional local cultures are often regarded as threatened by modern life and considerable effort and expense is expended to maintain such traditional activities.  Bear conservation efforts in France had to address this preservation of traditional culture simultaneously and equally with the preservation of the few remaining Pyrenees brown bears.

There is an interesting contrast between the leadership of brown bear conservation efforts between countries.  In Greece, Bulgaria, and Austria, NGOs have been the leaders in brown bear conservation.  These NGOs have taken an active, hands-on role by being involved in capture, monitoring, translocation, management actions, outreach efforts, education programs, and managing bear-human conflicts.  These are all traditionally government roles, particularly capture, translocations, and management of bear-human conflicts.  These NGOs have filled a vacuum where government agencies were either unable, unwilling, or uninterested in leading brown bear conservation programs. The leadership of NGOs in Austria and Greece is the sole reason that there are any brown bear conservation efforts in these countries today. In Greece, the brown bear may have been reduced to critical numbers if not for the comprehensive efforts of the NGO, ARCTUROS since the early 1990s.  The incentive of ARCTUROS has resulted in increased government involvement with Greek bear conservation by 2003.

Austria is the most extreme example of an NGO leading brown bear conservation.  Here the NGO, WWF Austria, organized and lead the reintroduction of brown bears into a country where the species had been extirpated. This was done with minimal government involvement of any kind, and even in 2004, 16 years after the first bears were released into the country, the involvement of the Austrian government is minimal.  NGO leadership on bear conservation is not without cost, however.  Despite the best efforts of NGOs, progress on recovery of bear populations has been slowed by lack of involvement and engagement of governments.  Funding has been inconsistent; public attitudes are difficult to change without some public sense that conservation is a national policy; laws against illegal killing or habitat destruction are poorly enforced due to a lack of government agency “ownership” of the program; and the public is sometimes reluctant to realize that bears are a native species of value.  The extreme of government disengagement is in Austria where many local people still think that brown bears in the wild are the property of WWF Austria and not a native wildlife species.   

Government leadership of conservation efforts does not guarantee success and public support either.  In France, Spain, and the Cabinet/Yaak in the USA where the government leads conservation efforts, there are still significant problems with lack of sufficient funding, public resistance to increases in bear numbers, and lack of political will to pursue effective conservation actions.  Where government leads conservation efforts, conservation actions can be sidetracked by budget limits and political interference on behalf of vocal constituencies.  

The two most successful conservation efforts covered in this review are both led by government agencies with significant involvement from academic scientists.  The fundamental difference between successful efforts in Sweden and Croatia and less successful programs in other countries seems related to two major factors: sufficient habitat remained after population reduction to support a large, viable population; and public and governmental attitudes allowed bears to expand into this habitat.   Governmental agencies in both countries recognized more than 50 years ago that their brown bear populations were in danger of disappearing and these agencies acted in an organized manner to reduce mortality and allow their populations to expand and recover.  The 4 factors necessary for successful conservation (Servheen 1998) were present in these countries: biological data, an organized management effort to implement necessary actions, public support to allow the bears to expand in range and numbers, and political support to pass adequate laws and enforce them and to fund necessary management (Table 2).  This highlights the importance of a balanced conservation effort.  It is clear from Table 2 that without effective emphasis on the 4 factors influencing conservation, progress is doubtful.  A good example is the Cabinet/Yaak area where biological data are excellent and professional government staff people have been working to implement conservation for almost 20 years with minimal progress due to a lack of public and political support. 

There appears to be a relationship between the size of the population when conservation action was initiated and success of the efforts (Figure 9).  We believe this relates to the fact that the diversity and intensity of methods necessary to recover a small population are much more complex and more difficult to implement when a population is small versus large. The break point between conservation success and lack of progress seems to be between 50 and 150 bears.  The complexity of the issues facing each population prohibits a precise estimate of this break point.  Populations below 50-150 need enhanced conservation beyond mortality controls.  These enhanced efforts include population augmentation and intensive outreach to limit mortality.  Small populations have very few adult females and even a few excess mortalities to this important cohort can be a serious setback.  Small populations also take a long time to increase and are more vulnerable to the stochastic forces of food supply and survival common in natural systems (Figure 10).  As an example of how long small populations take to increase, at a 4% increase per year, the 5 bears in the western Pyrenees would only be 11 bears after 20 years; and the 35 bears in the Cabinet/Yaak area would only be 76 bears after 20 years; and a 4% rate of increase is highly optimistic and unrealistic for such small populations.  What this means is that managers need to use a variety of management actions beyond mortality management for small populations including augmentation for demographic and genetic purposes; outreach and education to build public support and reduce illegal mortality; linking small habitat units into larger, more secure habitat areas; and intense management of sources of conflict such as garbage, livestock and human foods.  If these actions are accomplished simultaneously in a long-term program, the probability of increasing and eventually recovering small populations even below 50 animals is reasonable (Proctor et al. in press).

Efforts to recover small brown bear populations have been diverse and challenging. Mortality management is the foundation of any brown bear conservation effort. When the population is large enough, the public is supportive of bear conservation, and there is available habitat for the population to expand into, mortality management alone can achieve recovery from alarmingly low levels to large healthy populations in 30-60 years.  Successful conservation requires a long term commitment over decades.  Successful conservation programs have involved a combination of: 1) good biological data; 2) applied by organized management programs; with 3) public support; and 4) political support.  Populations that have thus far failed to respond to management efforts have been lacking in one or more of these 4 factors.  Public support and political support are usually the most difficult to develop and maintain over the long time period necessary to bring a brown bear population back to healthy status.  Once populations get below a certain point, estimated at between 50 and 150 total animals, successful conservation requires more than mortality management.  These very small populations require simultaneous application of mortality management, augmentation for demographic and genetic reasons, advanced efforts at developing public support and understanding, linking small habitat units into functional and stable larger units, and intense management of conflict sources.  We believe that record across the world shows that the means and skills are available to successfully conserve and recover small brown bear populations.  The limiting factor is the public support and political will necessary to apply the necessary tools and techniques and to sustain the decades-long conservation efforts that are required to do.  If the remaining small brown bear populations that still exist today disappear, it will not happen because we do not know what to do to help them.  It will happen because the public and political determination was not there to make the tough decisions required to do what we could have done to save them.  
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Table 1.  Management actions that have been successful in France.

	Action
	Effect

	Seasonal limits on certain human activities
	Some increase in habitat security

	Selective forest harvest in certain areas
	Increased food species diversity

	Placement of foods for bears
	Increased use by females with cubs and presumed improvements in physical condition

	Limits on hunting in key areas
	Some increase in habitat security

	Treatment for internal parasites directed at cubs administered via food placements
	Presumed improved physical condition

	Payment for livestock losses 
	Improved acceptance of bears

	Payment for livestock guard dogs, electric fences, shepherd presence
	Reduced depredations

	Road closures in certain areas
	Increased habitat security; public resentment

	Detailed long-term population monitoring 
	Knowledge of status that can be used to make management decisions

	Reintroduction of bears into former habitat in Central Pyrenees
	Confirmation that management is possible and proof that habitat is still available for bears in the Pyrenees


Table 2.  Relative scores for the four factors necessary for successful management in each case study area. Highest score is +++.  Lowest score is ---.  

	Country
	Biological

 data
	Management

 organization
	Public

 support
	Political

support
	Population 

status

	France
	+
	+/-
	--
	--
	Critical

	Croatia
	++
	++
	+
	+
	Very Good

	Cabinet/

Yaak
	++
	+++
	--
	-
	Poor

	Spain
	-
	+/-
	-
	-
	Poor

	Bulgaria
	--
	--
	-
	-
	Marginal

	Austria
	+
	+/-
	-
	--
	Poor

	Sweden
	+++
	+++
	++
	++
	Excellent

	Greece
	+
	+/-
	-
	-
	Marginal


Table 3.  Key management issues for each case study area. 

	
	France
	Spain
	Bulgaria
	Greece
	Austria
	Croatia
	Sweden
	C/Y

	Trajectory
	+/-
	?
	?/-
	+
	+/-
	+
	++
	-/+

	Habitat quality
	Poor
	Min
	OK
	Min
	Min
	OK
	OK
	Min

	Artificial Feeding
	Some
	No
	Yes
	No
	No
	Yes
	No
	No

	Fragmented into ? pops
	2
	2
	2
	2
	1
	1
	1
	2

	Current number
	5*
	120
	800
	140
	10
	600
	1000
	35

	Area occupied
	3200
	6000
	uk
	8600
	uk
	uk
	uk
	6800

	Density 

km2 /bear 
	640
	50
	uk
	61
	uk
	uk
	uk
	194


* Remnant population in western Pyrenees.

Table 4. Management factors relating to each case study area.

	 
	France
	Spain
	Bulgaria
	Greece
	Austria
	Croatia
	Sweden
	C/Y

	Effective mort mgt
	Yes
	No
	No
	Yes
	Yes
	Yes
	Yes
	Yes

	Road mgt
	Min
	No
	No
	Yes
	No
	No
	No
	Yes

	Bear hunting
	No
	No
	Yes
	No
	No
	Yes
	Yes
	No

	Non-bear hunting related mort
	Yes
	Yes
	Yes
	Yes
	No
	No
	No
	Yes

	Non-motorized access mgt
	Min
	No
	No
	Min
	No
	No
	No
	No

	Pop monitoring
	Yes
	No
	No
	Yes
	Yes
	Yes
	Yes
	Yes

	Research
	Min
	Min
	No
	Yes
	No
	Yes Some
	Yes
	Yes

	Education
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
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Figure 10.  Conservation response required in relation to initial population number and the expected response rate of the population.  The breakpoint between critical management and moderate management is estimated to be between 50-150 animals in the initial population.  Population response rate is low at low numbers due to the long times required to increase small numbers to secure population sizes.  Critically low numbers require intensive management involving multiple actions simultaneously.
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Figure  9. Comparison of population size at start of conservation efforts and the present, and length of time conservation efforts have been underway for the 8 case study areas in this review and the Yellowstone area in USA.  Present size of populations shown in red for critical condition; yellow for moderate condition; and green for good condition. (FRA – France; AU – Austria; C/Y – Cabinet/Yaak; GRE – Greece; SPA – Spain; CRO – Croatia; Yel – Yellowstone;  BUL –Bulgaria; SWE – Sweden.)
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