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Abstract:

Management of problem black bears in Yosemite National Park has been an important part of the overall bear management program in the Park for decades.  A recent rise in bear incidents has focused the need to examine and evaluate the system of human-bear interactions in the Park, with the goal of recommending ways to improve bear management and reduce the number of problem bear incidents.  We propose to characterize and investigate components of both the human and bear elements of the bear management program in a systems approach.  Components of the human element include bear information materials, information dissemination, information use and retention, food storage compliance, and a variety of other related human behaviors.  Components of the bear element included in this project include characterization of bear incidents and bear damage activities of the recent past, plus intensive field investigation of bear movements, behavior, and activities in areas with chronic bear problems.  In this latter situation, the effectiveness of several chosen management techniques will be tested as bear management options.  This project will result in an understanding of the components and interactions of the human-bear system in the Park, and in specific recommendations for improving bear management.

Background:

Statement of Issue-

Wildlife management has changed dramatically over the past decade.  Although traditional tasks of providing healthy game populations still continue to occupy some of the professional duties of a wildlife biologist, the field is much more expansive than ever before.  Agencies now take on problems in endangered species recovery, non-game species management, and, in some cases, integrated management of entire systems, with the long-term goal of promoting the health and persistence of flora and fauna overall.  

In the past ten years or so, management of problem wildlife has gone from simple “control programs” to a more integrated approach.  From both the professional biologist perspective and the viewpoint of the general public, there is a demand for more enlightened, broad-based approaches.  Predator control is an excellent example.  Predator control still takes place on a large scale in parts of the United States, but it has taken on elements of preventative measures.  Predator control is now applied in urban and suburban settings, not just for the protection of domestic stock on range lands.  These settings provide new challenges for wildlife biologists and the agencies entrusted with the duties of wildlife management.  Moreover, as the human population increases, the interaction of wildlife with humans becomes more common place in areas where natural wildlife habitat still dominates the landscape.  As people invade wildlife habitat – for recreation, transportation, or second home development – flashpoints for problem wildlife are created almost daily.  Perhaps none of these flashpoints is more vexing than in the intensively used National Parks; and perhaps none of the problem wildlife species is more challenging than the black bear.

The general situation of black bears provides an important microcosm of most of the issues that arise when there are conflicts between wildlife and humans.  On the one hand, they are a success story of great proportion, as a large carnivore that has persisted – and been allowed to persist – even in the face of human expansion in North America.  However, it is exactly this success that has brought many problems to humans and bears alike, and continues to be a focus for attention by the public, agencies and wildlife managers.  An advantage in this case is that – despite the fact that many questions still remain – the black bear is one of the best understood species of large carnivores in the world.  With this background, with the resources to do the work, and with the freedom to apply creative thinking and scientific method, tremendous advances could be made in reducing bear-human conflict, and in our understanding of wildlife-human conflicts as a whole.

The National Parks have been a primary proving ground for managing bear problems.  Three parks have been central in this regard; Yosemite, Yellowstone, and Great Smoky Mountains.  All of these parks followed the same general evolution of policy and action during the past three decades.  In the 1950s and 1960s, black bears were tolerated as cute and sometimes dangerous nuisances.  With the application of natural mandates of the Leopold Committee (Leopold et al. 1963) through the 1970s, National Parks began managing bears by moving and killing individuals that became “unnatural”.  But the limits of this management trend – from both a social and biological standpoint – were recognized and reached early in the 1980s, when more energy was shifted to people management to solve the problem.

Bear management in the National Parks will continue to be a drain of resources for management personnel in the National Parks, and there will always be a level of property loss associated with black bear damage.  However, the resources of bear management programs will periodically be pushed to their maximum when certain, specific, ecological situations bring bears into close contact with humans.  Just such a situation occurred in the summer of 1998 in Yosemite National Park.  Bear damage and bear incidents rose dramatically, despite the fact that Yosemite had in place one of the oldest and most comprehensive bear management programs in the National Park Service.

Yosemite followed the general evolution of bear management programs described above.  In the 1960s, bear management was basically determined by human tolerance levels for bears as a nuisance.  When individual bears became too bold or bear problems became too wide spread, bears were removed (killed).  In the 1970s, there was a determined effort to understand more about bear ecology in Yosemite and to develop a systematic approach to bear management.  The bear research program lasted more than three years and described a variety of characteristics of the Yosemite bear population, including food habits, movements and population characteristics (Graber 1982).  Using this new information, the bear management program, over several years, developed a variety of protocols and related actions to deal with problem bears.  This included an intensive program for capture and movement of problem bears, guidelines for determining if a bear should be euthanized, and an elaborate system of recording bear damage and incidents.  The latter provided an important tracking mechanism for evaluating the effectiveness of the program.

As the Yosemite bear management program progressed, more emphasis was placed on the human component of the bear problem.  With this change of emphasis – while also maintaining management practices focused on bears – came additional activities related to food storage and the education of visitors.  By all measurements, the three-pronged approach of bear management, improved food storage, and education improved the “bear problem” in Yosemite, reducing bear incidents and damage (Harms 1977 and other unpublished reports).  However, the problems of previous years, brought about concerns that the program may require some assessment and changes.  Bear incidents for 1994 through 1998 were (chronologically from 1994) 445, 645, 638, 1081,and 1541; damage estimates for the same years were $138,016, $253,360, $329,847, $596,041, and $657,110.  These increases are of more concern when viewed in light of the fact visitation overall was decreasing and overnight use (during which most bear-human interactions take place) decreased in Yosemite Valley, the area with highest human density in the Park.

Bear management is a complex system of interacting components.  No one component and no one interaction holds the key to successful bear management in the Yosemite system, or any other bear management system.  A full evaluation of the Yosemite bear management system would be the most effective approach to defining solutions to the current dilemma.  Such a holistic approach – characterizing the entire system of components and interaction – should point out obvious strengths, weaknesses, and ultimately, provide a direction for system improvements.

With the above directing force and background – and an understanding of some specific limitations in time and resources to perform the necessary evaluation – the following is a framework for proposed research and evaluation of the Yosemite bear management program.  We, the investigators, assume that this investigation will be a cooperative effort with Park Service personnel.  Thus, many of the elements of this proposal – and subsequent work plan – may change following consultation directly between the framers of this proposal and the oversight personnel within the Park Service.
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Scope of Study-

Increases in the number of human-bear incidents has focused the need to examine and evaluate the system of human-bear interactions in the Park, with the goal of recommending ways to improve bear management and reduce the number of problem bear incidents.  A systems approach will be used to characterize and investigate components of both the human and bear elements of the bear management program.  Components of the human element include bear information materials, information dissemination, information use and retention, food storage behavior, refuse collection and transport, food storage equipment, food storage enforcement, and food storage compliance.  Components of the bear element include characterization of bear incidents and bear damage activities of the recent past and intensive monitoring of bear movements and activities in areas with chronic bear problems.

Intended Use of Results-

The culminating results of the systems approach will be an understanding of the components and interactions of the human-bear system in the Park and the development of specific recommendations for improving bear management.

Objectives:

The overall study goals are to develop an understanding of the components and interactions of the human-bear system in the Park and specific recommendations for improving bear management.  More specifically, we will:

1. Assess the background and history of the 1992 Yosemite National Park bear management plan, including a spatial and temporal categorization of human-bear incidents since 1990.

2. Survey and assess visitor behaviors that relate directly to problem bear incidents.

3. Identify the components of the human element that can be modified to improve the Yosemite National Park bear management program.

4. Monitor activity, movements, and habitat use of black bears relative to anthropogenic activity.

5. Describe black bear food habits to quantify the consumption of nonnative vegetation and human foods.

6. Identify locations of chronic “non bear-proof” trash and recycling problems

7. Assess the interactions of the human and bear elements as a system of bear management in Yosemite National Park.

8. Make specific recommendations based on the project results for improving bear management in Yosemite National Park.

Methods:

Description of Study Area-

Yosemite National Park encompasses approximately 308,000 ha on the west slope of the Sierra Nevada range in central California.  Elevations range from 400m to 4,000 m along the Sierra Mountain Range crest on the east side of the Park.  The climate is Mediterranean with long, dry summers and cool, wet winters.  Important vegetation communities include the chaparral component, which consists of oaks (Quercus spp.), manzanita (Arctostaphylos spp.), and Ceanothus (Ceanothus spp.), at lower elevations and mixed conifer forests at mid to higher elevations (above 1500 m).

Yosemite has a long history of human use that began before the Park was established over 100 years ago.  Much of the Yosemite Valley was used for agricultural purposes prior to the Park’s establishment and remnant apple orchards continue to attract black bears into the valley each year.

We propose to conduct this study in Yosemite Valley proper, where black bears are abundant and human-black bear conflicts are frequent.  Approximately 45% of the Park’s 1,948 campsites are located in Yosemite Valley (Thompson and McCurdy 1995).  In addition, most of the 1,600 lodging units for park visitors, employees, and concession workers are also located in the Valley.  

Procedures-

HWI/WCS personnel will assess the recent history of the black bear management program in Yosemite Valley by examining Park records of bear incidents and management actions since 1990.  A geographic information system (GIS) database will be developed to depict and analyze records of human-bear incidents that have occurred in the Park.  The GIS will be used to document the spatial and temporal distributions of human-bear incidents since 1990.  It has been suggested that incidents have kept one step ahead of management responses.  Increases in incidents have been observed beginning in front country campgrounds, moving to parking lots, and recently into backcountry campgrounds, keeping pace just ahead of management actions. The resulting GIS will be used to assess if management actions in response human-bear incidents have resulted in bear related problems occurring in new or escalating in other areas of the Park.  We will also assess the age structure and sex of bears involved in the recorded bear incidents.  Commonalities between areas with varying intensities of recorded incidents will also be assessed.  Coinciding bear management actions, including the removal of individual bears, public education efforts, the installation of “bear-proof” facilities, and aversive conditioning, will also be examined temporally and spatially.  These data will provide information on the temporal and spatial dimensions of human-bear incidents, the characteristics of the bears and anthropogenic features involved in human-bear incidents, the success of subsequent management actions, and areas of potential increases in human-bear incidents.

We will also assess current activity, movements, and habitat use patterns of black bears relative to anthropogenic activity.  Black bear activity patterns will be categorized as diurnal or nocturnal.  These patterns will be compared to the diurnal patterns of past human-bear incidents.  Black bear habitat use will be spatially compared to areas of current anthropogenic activity.  The areas of current anthropogenic activity will be categorized as campgrounds, picnic areas, parking lots, lodging, employee housing, stables, orchard, administrative area, or other source of activity.  An index of use of each of these areas will be generated, to determine what effects the size and use of these areas have on black bear proximity.  We will also quantify the degree of trash and recycling unit problems that occur in each of these areas; as they have been demonstrated as attractants for bears to developed areas.  Also, the salient beliefs of the visitors utilizing these areas concerning bears and bear management will be incorporated into the analyses.  We will also examine how the proposed infrastructure changes to Yosemite Valley, prescribed by the Valley Plan, are spatially related to past and present human-bear incidents and current bear activity and habitat use patterns.  Recommendations will be made regarding the spatial distribution and characteristics these infrastructure changes should have in order to reduce the number of future human-bear incidents.

Black bears will be captured by NPS and HWI personnel using culvert traps, Aldrich foot snares, and free-range darting.  All bears are being immobilized using a 2:1 mix of Ketamine/Xylazine.  Immobilized bears will be ear tagged and fitted with a Telonics Model 500 VHF radio collar.  Standard morphological measurements will be taken.

Radio-collared bears (n=15-20) will be intensively monitored on a daily basis from the ground to document habitat use and activity patterns.  All radio locations will be recorded in a GIS using digital orthoquads and digital raster graphics of 1:24,000 USGS topoquads.  To quantify activity patterns, the activity of systematically selected individual bears will be monitored every 15 minutes and locations recorded every hour for a consecutive 24 hour period periodically throughout the active season.

Locations of radio-collared bears will be described by physical site characteristics, including topographic features, vegetation composition and structure, proximity to roads, trails, campgrounds, picnic areas, and anthropogenic activity identified by the Valley Plan.  We will perform a use versus availability analysis between radio relocations and random points (Neu et al. 1974, White and Garrott 1990).

Food habits will be quantified using scat analysis.  Scat is being opportunistically collected by HWI/WCS and YOSE personnel and volunteers throughout the Valley.  HWI/WCS personnel are also surveying designated transects weekly in order to collect and more precisely age collected scat samples.  Samples will be analyzed by percent volume and frequency.  Our findings will be compared to those of Graber and White (1983) to determine if the amount of human food consumed by bears in the Valley has changed since the 1970’s.  These findings will serve as indicator of the success of the bear management program’s efforts to eliminate human-provided food accessible to bears.  We will also quantify black bear use of nonnative vegetation in relation to Park Service plans to remove some nonnative food sources in the Valley.

There are approximately 714 trash/recycling cans and dumpsters in Yosemite Valley, which if not adequately serviced and maintained, can provide an unnatural human food source and attract bears into developed areas.  A preliminary monitoring of all Valley trash and recycling units began in the summer of 2000.  An inventory of all units was taken and monitoring took place during the month of July.  The existing inventory will be updated, monitoring will take place from June through September, and additional observations will be obtained from multiple NPS divisions.

These monitoring surveys will take place in both the Park Service managed areas (campgrounds, picnic areas, administration areas, and residential areas) and in the areas managed by the concessioner (lodging areas, stores/restaurants and residential areas).  The surveys will be done at all times of the day and throughout the week to identify units that were no longer “bear-proof” (i.e. were full, overflowing, not clipped or not latched).  Data will also be collected from various NPS divisions who note in their daily reports if they observe any trash/recycling problems, these divisions include: Wildlife Management, Campgrounds, Interpretation, Maintenance, and Concessions Management.  These data will be compiled in Access and GIS databases.

Analysis-

Standard statistical tests will be implemented to analyze the data using NCSS.

Schedule-

September – December 1999
Recruit Ph.D. student, finalize overall project plans

January – April 2000
Finalize plans for data collection for Human Element activities, recruit M.S. student

May – September 2000

Human Element data collection, Yosemite National Park

October 2000 – April 2001
Preliminary data analyses, finalize Bear Element data collection plans

May – September 2001

Human and Bear Element data collection, Yosemite National Park

October 2001 – April 2002
Preliminary data analyses, complete plans for final field season

May – September 2002

Human and bear Element data collection, Yosemite National Park

October 2002 – April 2003
Data analyses, project report write-up

Budget-

Salaries - 
$211,540

Materials and Equipment - 
$  16,725


(Computers, Vehicles, Field Equipment)

Operations - 
$  81,735


(Travel, Fuel, Communications)

Total - 
$310,000

Sources of Funding:

The Yosemite Fund -
$150,000

National Park Service -
$160,000

Products:

Programmatic Reports: A Programmatic Report will be submitted to The Yosemite Fund and the National Park Service on a semi-annual basis.  The Programmatic Report will be written narratives of project accomplishments since initiation, or since the last report was submitted, with relevant attachments.  Programmatic Reports will be due May 1 and December 1.

Final Report:  In addition to the Programmatic Reports, HWI/WCS will submit a Final Report to The Yosemite Fund and the National Park Service.  This report will include: 1) a comprehensive summary of activities and accomplishment achieved during the term of the research; 2) a final account of al funds received by HWI/WCS; 3) copies of all publications, press releases and other appropriate “products” resulting from the project; and 4) specific recommendations to park management for increasing the effectiveness of the bear management program.  The Final Report will be submitted to The Yosemite Fund and the National Park Service no later than 90 days after the end of the agreement.
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Qualifications:

Dr. Howard Quigley obtained his B.S. from the University of California at Berkeley, his M.S. from the University of Tennessee, and his Ph.D. from the University of Idaho.  Howard has researched black bears in California, Tennessee, and Maryland, and helped George Schaller initiate the giant panda project in China.  He has conducted research on jaguar ecology in the Pantanal region of Brazil, and worked with Maurice Hornocker in conducting a re-examination of the cougar population in central Idaho.  As President of the Hornocker Wildlife Institute, Howard oversaw the day-to-day operations of the Institute, including four cougar studies – in Yellowstone National Park, central Idaho, California, and New Mexico – and four black bear studies – in New Mexico, central Idaho, Teton National Park, and Yosemite National Park.  In addition, Howard co-directed the Siberian Tiger Project in Far Eastern Russia with Maurice Hornocker.  Howard is currently the Director of the Global Carnivore Program of the Wildlife Conservation Society.

Dr. John Beecham completed his Ph.D. dissertation “Population characteristics, denning, and growth patterns of black bears in Idaho” at the University of Montana in 1980.  In 1970, he received his master’s from University of Idaho studying golden eagles under Dr. Maurice Hornocker.  John finished his career as the Wildlife Game and Research Manager for Idaho Department of Fish and Game after working for the department for 30 years.  John has worked with black bears, cougars, moose, mule deer, bighorn sheep, mountain goats, elk, bald eagles, golden eagles, forest grouse, sage grouse, caribou, grizzlies, javelina, and black-bellied whistling ducks.  John is currently the Western Field Coordinator for North American Programs of the Wildlife Conservation Society.  On the Yosemite Black Bear Project, John oversees program biologists, directs study design, regulates budgets, and coordinates multi-agency interests.

Dr. Sam Ham is professor of environmental communication and international conservation in the Department of Resource Recreation and Tourism at the University of Idaho.  He obtained his B.S. and M.S. in Forestry from Washington State University and his Ph.D. from the University of Idaho.  Sam teaches courses in interpretation, environmental education, international issues in nature conservation, and recreation and tourism management.  He is also Director of Center for International Training and Outreach in the College of Forestry at the University of Idaho.  His research has focused on obstacles to formal and non-formal environmental education.  He travels frequently to train and consult throughout the world in the fields of communication and interpretive methods.  Sam is author of the book, Environmental Interpretation: a Practical Guide (1992, North American Press, Golden, CO, 456 p.)

Dr. Nick Sanyal teaches recreation planning, research methods, and quantitative analysis and is an Assistant Professor in the Department of Resource Recreation and Tourism at the University of Idaho.  Nick obtained his B.S. from St. Edmund’s College, Shillong, India, an M.S. from Texas A & M University, an M.S. from the University of Idaho, and a Ph.D. from the University of Idaho.  Areas of his professional interest include the human dimensions of fish and wildlife management, recreation and tourism planning, survey research, and recreation and tourism behavior.  His recent research has included analysis of big game survey processes, research on winter sports enthusiasts in Idaho, and comparative research on anglers in Idaho and Norway.

Dr. Gerald Wright teaches graduate and undergraduate courses in wildlife management and is a professor in the Department of Fish and Wildlife Resources at the University of Idaho.  His areas of professional interest include wildlife management in national parks and protected areas, modeling ecological problems, ungulate ecology and habitat use, natural resource data management and geographic information systems, and human dimensions of wildlife management.  Gerald is editor of the recent book, National Parks and Protected Areas: their role in environmental protection (1996, Blackwell Science, Cambridge, MA, 470 p.).

Dr. Alan Rabinowitz began is work for the Wildlife Conservation Society in 1982, investigating jaguar ecology in Belize in Central America.  He has also conducted field research on clouded leopards in Asia, and Indochinese tigers, leopards, leopard cats, and civets.  Alan Rabinowitz received both his M.S. and Ph.D. from the University of Tennessee.  As a graduate student in Tennessee, he worked in the Great Smoky Mountains National Park, researching the endangered gray bat and the natural history of raccoons.  He is currently Director of the Global Carnivore Program at the Wildlife Conservation Society.  A major aim of the Global Carnivore Program of the Wildlife Conservation Society is to investigate carnivore-human interactions, and to work toward the resolution of problem interactions.

Brenda Lackey is currently a doctoral student and research assistant at the University of Idaho, College of Natural Resources, Moscow, Idaho and expects to complete this degree in May, 2002.  Brenda’s dissertation examines the human-black bear interaction conflict at Yosemite National Park by evaluating the current interpretive communication system.  She completed a Master of Science degree at Stephen F. Austin State University, Nacogdoches, Texas  in 1998. Her thesis was entitled “Measuring Audience Perceptions of Interpretive Programs Using Electronic Feedback.”  Her Bachelor of Science degree was attained at Southern Illinois University, in Carbondale, Illinois in 1988.  Brenda’s research interests include human dimensions in natural resource applications, natural resource interpretation and communication program evaluation, and communication theory as a natural resource management tool.

Sean Matthews began working for HWI/WCS in June of 2001.  He has nearly completed his M.S. thesis “Population Attributes of Black Bear in Relation with Douglas-fir Damage on the Hoopa Valley Reservation, California” at Humboldt State University.  He has 3 years of experience working with black bears and has also worked with pacific fisher, bald eagle, spotted owls, marbled murrelets, and small rodents.  Sean began working on the Yosemite black bear project in June of 2001.  On the Yosemite Black Bear Project, Sean supervises project personnel, coordinates project activities with YOSE personnel, and directs on site logistics.

Dr. Kathy Quigley began working for HWI/WCS as the veterinarian coordinator in 1992.  Kathy has designed HWI/WCS’s immobilization and biological sampling protocols, and is responsible for providing all aspects of veterinarian oversight for all projects.  She is currently developing the Animal Care and Use Oversight Committee.  She has worked with numerous species including Siberian tigers, Amur leopards, Asiatic black bears, cougars, American black bears, and wolverines.  On the Yosemite Black Bear Project, Kathy has been responsible for immobilization training and serving as the project’s veterinary resource.

Schuyler Greenleaf began working for HWI in July 2001.  She is currently pursuing an M.S. at the University of Idaho under the direction of Dr. Gerry Wright on the food habits of black bears in Yosemite Valley.  She received her B.S. in Environmental Population and Organismic Biology from the University of Colorado.  She has also worked with sea turtles, neotropical migratory birds, lobsters, and small mammals.  On the Yosemite Black Bear Project, Schuyler is supervising the scat sampling segment of the project and assisting with trapping, capture, and telemetry efforts.

Malia Leithead began working for HWI in July of 2001.  She completed her B.S. at the University of Idaho in 1999.  During the summer of 2000 she worked for the University of Idaho on the human component of the Human-Black Bear Interactions in Yosemite National Park project.  On the Yosemite Black Bear Project, Malia is supervising the trash monitoring segment of the project and assisting with trapping, capture, and telemetry efforts.

Supporting Documentation and Special Concerns:

Safety-

Black bear capture, handling, and immobilization will be done by qualified Park Service and HWI/WCS personnel following the guidelines outlined in the Yosemite National Park Black Bear Capture Manual and established Job Safety Analysis (JSA).

Access to Study Sites-

Study site will be accessed by use of conventional and electric vehicles.

Use of Mechanized and Other Equipment-

Temporary flagging will be used to mark scat transect lines.  These markers will be removed at the close of each field season.

Chemical Use-

Immobilization agents identified in the Yosemite National Park Black Bear Capture Manual will be used in the capture of black bears during the course of the research by qualified Park Service and HWI/WCS personnel.  The use, storage, transfer, and disposal of these agents will be done by qualified Park Service and HWI/WCS personnel in accordance with the Yosemite National Park Black Bear Capture Manual.

Ground Disturbance-

n/a

Animal Welfare-

Animal capture and handling will be done by Park Service and Park Service qualified HWI/WCS personnel in accordance with the Yosemite National Park Black Bear Capture Manual.

NPS Assistance-

This investigation will be a cooperative effort with Park Service personnel.  Assistance in bear capture and handling, radio telemetry, scat sampling, data base research, and other study related elements will be appreciated.

Wilderness “Minimum Requirement” Protocols-

n/a

