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ABSTRACT

ASSESSING THE EFFICACY OF WILDLIFE ORDINANCES AS A MANAGEMENT 
TOOL FOR REDUCING HUMAN-BEAR CONFLICTS IN NEW HAMPSHIRE

By

Jaclyn V. Comeau 

University of New Hampshire, December 2012

This study evaluated the effectiveness of wildlife ordinances to address human- 

bear conflicts in New Hampshire by assessing their ability to reduce reported conflicts, 

achieve public support, and reduce the availability of anthropogenic attractants, 

ultimately reducing conflicts. Six towns in northern New Hampshire were used to make 

these evaluations; 3 with ordinances (Lincoln, Franconia, and Gorham) and 3 without 

(Bartlett, Lancaster, and Whitefield). The number of reported human-bear conflicts were 

compared between pre- and post-ordinance years in ordinance towns, a mail/online 

survey was sent to landowners in the 6 towns to assess and compare attitudes towards 

bears and ordinances, and the availability of domestic and commercial garbage was 

compared between ordinance and non-ordinance towns. A significant (p <0.000) decline 

(~56%) in conflicts was measured in Lincoln over 8 post-ordinance years; however, 

results in Gorham and Franconia were conflicting with a significant (p <0.000) conflict 

increase (-171%) over 2 post-ordinance years in Gorham and no significant (p = 0.146) 

effect over 4 post-ordinance years in Franconia. These conflicting results are likely due 

to a lag time in ordinance effectiveness and the influence of reporting rate and natural 

food availability. Attitudes towards bears were positive and ordinance support (81%)



was high across all towns and results indicated a willingness to adjust behavior in order 

to reduce conflicts. Ordinances reduced the availability of domestic (p <0.000) and 

commercial (p <0.000) garbage; however, commercial garbage compliance was still low 

in ordinance towns (29%) which may be due to low awareness and limited enforcement 

efforts.
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INTRODUCTION

Throughout North America black bears (Ursus americanus) are increasingly 

utilizing anthropogenic food sources (e.g., garbage, birdseed, compost, agriculture) as 

supplements to their natural diet (Peine 2001, Beckmann and Berger 2003, Gore 2004). 

As a result, human-bear conflicts are a significant problem for many communities and 

wildlife managers. The expansion of commercial and residential development into 

traditional black bear habitat increases the exposure of bears to an expanding urban- 

wildland interface, providing bears with opportunity to discover and use readily 

accessible anthropogenic food sources in residential and urban areas (Beckmann and 

Berger 2003, Ellingwood 2003, Beckmann et al. 2004, Breck et al. 2006). Utilization of 

these anthropogenic food sources can lead to habitual use of such environments causing 

changes in foraging behavior, responses to human presence, and site fidelity (Whittaker 

and Knight 1998, Beckmann and Berger 2003). These behavioral changes may lead to 

property damage, introduce an element of human safety risk, and result in increased 

public concern and can instill negative attitudes toward bears.

Nuisance bears are common in northeastern states and survey data (Ellingwood 

and Calvert 1999, Southwick 2007) indicate that most states have expanding bear 

populations that often exceed local cultural carrying capacity, creating increased human- 

bear conflicts requiring substantial effort in conflict management. Human-bear conflicts 

present a constant challenge for wildlife managers and communities in much of central 

and northern New Hampshire despite continuous, substantial effort by state and federal 

wildlife managers. With varying success, strategies used to reduce human-bear conflicts
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include stakeholder education, aversive conditioning, translocation, and lethal removal of 

nuisance bears (Rogers 1986, Peine 2001, Beckmann et al. 2004, Gore 2004, Leigh and 

Chamberlain 2008, Madison 2008).

Modification of human behavior is considered essential to achieve significant 

reductions in human-bear conflicts. Hence, a wildlife ordinance regulating intentional 

and unintentional feeding of bears is another strategy used to reduce conflicts. This 

approach has been successful in a variety of settings across North America (Tavss 2005, 

Leigh and Chamberlain 2008, Madison 2008), although quantitative evaluations are rare. 

Currently, 4 towns in northern New Hampshire have adopted wildlife ordinances 

associated with human-bear conflicts: Bethlehem (2010), Franconia (2007), Gorham 

(2009), and Lincoln (2003). Although these ordinances vary somewhat, the overall goal 

in each community is to lower human-bear conflicts by reducing availability of 

anthropogenic food sources. Given the lack of quantitative assessments of wildlife 

ordinances and their increased use in New Hampshire, this study was designed to 

evaluate ordinances in New Hampshire by surveying residents in towns with and without 

ordinances. Specifically, I measured 1) the effect o f wildlife ordinances on reported 

human-bear conflicts, 2) landowner attitudes towards bears, human-bear conflict and 

management in towns with and without wildlife ordinances, and 3) the effect of wildlife 

ordinances on the availability of domestic and commercial garbage.
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CHAPTER 1

AN EVALUATION OF HUMAN-BEAR CONFLICTS AND ASSOCIATED 

WILDLIFE ORDINANCES IN NEW HAMPSHIRE

Introduction

Black bear are common in northeastern states and survey data indicate that most 

states have expanding bear populations that often exceed local cultural carrying capacity, 

creating increased human-bear conflicts requiring substantial effort in conflict 

management (Ellingwood and Calvert 1999, Southwick 2007). Expanding bear and 

human populations create increased opportunities for interactions and increased 

likelihood that bears will discover and ultimately utilize anthropogenic food sources. 

Human-bear conflicts present a constant challenge for wildlife managers and 

communities in central and northern New Hampshire despite a substantial effort by state 

and federal agencies to reduce these conflicts. Management strategies to address human- 

bear conflicts focus on 1) attraction management through education designed to alter 

human behaviors, 2) attraction management through prohibitive ordinances, and 3) 

altering bear behavior through aversive conditioning, non-lethal and lethal removal. A

combination of these strategies is usually required to realize measurable decline in 

conflicts (Tavss 2005, Leigh and Chamberlain 2008, Madison 2008).
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Aversive conditioning may produce short-term success (Beckmann et al. 2004, 

Leigh and Chamberlain 2008) but is influenced by a multitude of individual and 

environmental factors (Madison 2008); it rarely provides a long-term solution when 

access to food sources are not restricted (Peine 2001, Beckmann et al. 2004, Gore 2004). 

Further, aversive conditioning often fails on highly habituated nuisance bears and in areas 

where bears are overwhelmed by the availability of attractants and these animals typically 

are trapped, relocated, and/or destroyed. If bears are overwhelmed with positive 

reinforcement it will counter the negative association of hazing. Non-lethal removal may 

be effective in addressing individual problem bears; however, suitable release sites are 

required and it does not provide a long-term solution. Likewise, lethal removal is 

effective at the individual level, but the source of the conflict is often ignored. Further, 

lethal removal is often viewed negatively by the general public that predictably prefers 

non-lethal methods.

Strategies to modify human behavior have been used in areas with frequent and 

persistent human-bear conflicts. Educational campaigns typically focus on increasing 

knowledge of black bear ecology, avoidance of bears including precautions to avoid 

attracting bears, and human-bear conflict management strategies (Peine 2001, Gore 2004, 

Gore et al. 2006, Baruch-Mordo et al. 2011). Some communities implementing 

educational campaigns have realized decline in available anthropogenic food sources, 

fewer human-bear conflicts, improved management policy, and reduction in lethal 

removals (McCarthy and Seavoy 1994, Peine 2001, Gore 2004, Gore et al. 2006).

Marion et al. (2008) measured successful reduction in both intentional and unintentional 

feeding of wildlife in response to educational efforts; however, many educational



campaigns lack clearly defined goals and formal evaluations making it difficult to 

measure their success (Gore et al. 2006).

One regulatory approach used in communities with human-bear conflicts is 

enacting wildlife ordinances at the town level. Ordinances are typically employed after 

bears show evidence of habituation and/or food conditioning, conflicts become frequent, 

and other techniques fail to alleviate the problem (Peine 2001, Gore 2003). Proper 

design, public support, and enforcement are 3 important components of effective wildlife 

ordinances (McCarthy and Seavoy 1994, Peine 2001, Gore 2003, Keane et al. 2008, 

Baruch-Mordo et al. 2011). Knowledge and understanding of the major food attractants 

contributing to human-bear conflicts, along with an understanding of community 

attitudes and behaviors toward bears and bear management, are critically important in 

designing and implementing an effective ordinance. For example, in Juneau, Alaska an 

ordinance not specifically requiring residents to store human refuse in bear proof 

containers was ineffective at limiting anthropogenic food availability to bears (McCarthy 

and Seavoy 1994). Without support from the community and pro-active enforcement, 

compliance is unlikely (McCarthy and Seavoy 1994, Keane et al. 2008). There is a 

documented need to evaluate and improve techniques to modify human behavior to better 

address human-bear conflicts (Peine 2001, Beckmann & Berger 2003, Gore 2004, Lyons 

2005, Baruch-Mordo et al. 2011).

Wildlife ordinances regulating intentional and unintentional feeding of bears have 

proved effective in reducing human-bear conflicts in certain situations, usually as part of 

a combined strategy. For example, ordinances in Yosemite National Park (Madison 

2008), St. Mary Parish in Louisiana (Leigh and Chamberlain 2008), and communities



with urban-forest interfaces in Alaska, Ontario, and Nevada have realized reduced 

conflicts via institution of ordinances (Tavss 2005). However, communities are often 

hesitant to incorporate local policy changes through wildlife ordinances and typically 

wait until conflicts reach extreme levels (Peine 2001, Gore 2004). Wildlife ordinances 

may be costly due to equipment purchases (e.g., bear proof dumpsters), personnel needed 

to enforce compliance, and associated fines for noncompliance. Although National Parks 

often assess the effectiveness of ordinances (see Madison 2008), for the most part, 

communities have not evaluated ordinances relative to conflict reduction or economics.

Human-Bear Conflict Management in New Hampshire

Since 1996, the New Hampshire Fish and Game Department (NHFG) and the 

United States Department of Agriculture Wildlife Services (WS) have actively conducted 

an educational campaign designed to minimize human-bear conflicts and increase public 

tolerance of bears. Residents and business owners are encouraged to report conflicts with 

bears through the hotline “Bear Information Services.” The location, nature of the 

conflict, and contact information is entered into a database maintained by WS (conflict 

complaint database; 1998-present). Either WS or NHFG personnel conduct a site visit to 

assess the situation and explain methods to remove/reduce anthropogenic attractants. 

Hazing devices such as noise makers and electric fences are provided when appropriate. 

Educational materials about restricting anthropogenic food sources and techniques for 

reducing conflicts while living in/visiting bear country are distributed to campgrounds, 

tourist destinations, information centers, and through the NFTFG website. Persistent 

nuisance bears exhibiting habitual behaviors are captured and relocated, whereas bears 

displaying bold behavior or entering homes are dispatched.



Despite these efforts, human-bear conflicts persist and pose unique problems in 

areas with and without bears historically. Further, because nuisance bears often develop 

fidelity for food sources and cubs likely learn foraging behavior from their mother, 

constant availability of anthropogenic food sources presumably produces nuisance bears 

continually. Many communities and/or management regions will require specific 

management approaches because human behavior and attitudes ultimately dictate the 

success of mitigation strategies (Ellingwood 2003).

Currently, 4 towns in New Hampshire have adopted wildlife ordinances 

associated with human-bear conflicts: Bethlehem, Franconia, Gorham, and Lincoln. 

Although these ordinances vary somewhat, the overall goal o f each is to reduce human- 

bear conflicts through restriction of access to anthropogenic food sources. Lincoln 

(Appendix B) was the first town to enact a wildlife ordinance in 2003 followed by 

Franconia (2007, Appendix C), Gorham (2009, Appendix D), and Bethlehem (2010). 

These communities have not quantitatively evaluated the success of ordinances relative to 

their effect on the number of human-bear conflicts in the community. An evaluation of 

the effectiveness of these ordinances to modify human behavior and ultimately reduce the 

number of local conflicts is necessary to promote and implement wildlife ordinances in 

other communities.

Objectives

The primary objectives of this study were to characterize human-bear conflicts 

and evaluate the effectiveness of wildlife ordinances to address such conflicts in New 

Hampshire. Specific objectives were to:
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1) evaluate annual and seasonal human-bear conflict trends across New Hampshire 
and compare these trends to trends o f techniques used to manage black bears 
(harvest, relocation, and lethal removal),

2) compare annual and seasonal human-bear conflict trends and estimated black bear 
densities across New Hampshire’s 6 bear management regions,

3) compare annual and seasonal human-bear conflict trends and human population 
between ordinance and non-ordinance towns, and

4) compare levels of nuisance bear activity between ordinance and non-ordinance 
towns.

Methods

The study area in northern New Hampshire consisted of 3 towns with prohibitive 

wildlife ordinances (Lincoln, Franconia, and Gorham) and 3 towns without ordinances 

(Bartlett, Lancaster, and Whitefield). All towns are in the regions of highest bear density 

(0.24-0.39 bears/km2) in New Hampshire and within a contiguous area of approximately 

105 km2 (Fig. 1-1). The towns without ordinances were chosen because (like towns with 

ordinances) all had >100 reported human-bear conflicts from 1998-2011. The majority 

of complaints involved damage to property, followed by perceived threat to human safety 

and agricultural damage. All towns had <3,500 residents and were within the same 

relative geographic location (Fig. 1-1).

The conflict complaint database of WS was used to evaluate human-bear conflicts 

across New Hampshire, regionally, and within the 6 study towns; the variables associated 

with date, location, and the nature of the conflict were used in this analysis, and town and 

wildlife management unit (WMU) variables were used for spatial considerations.
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Figure 1-1. New Hampshire’s bear management regions (BMR); North, White 
Mountains, Central, Southwest 1, Southwest 2, Southeast. Each of these regions is made 
up smaller wildlife management units, labeled A-M. Beneath each BMR title is the mean 
estimated black bear density from 2005-2011 for that region. The stars represent the 
location of each of the 6 study towns (black = ordinance, white -  non-ordinance).
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Figure 1-2. The groupings of the variables within WS nuisance bear database. Each 
reported human-bear conflict is described by a variety of variables. There are 6 general 
classifications the variables can be grouped within: 1) Location, 2) Date, 3) Bear 
Demographics, 4) Nature of Conflict, 5) Comments, and 6) Management Techniques. 
Within each of these groupings are a number of variables, some of which contain 
multiple description options.
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Regional variables were created representing the 6 black bear management regions 

(BMR) in New Hampshire (North, White Mountains, Central, Southwest 1, Southwest2, 

and Southeast; Fig. 1-2). The nature of the conflict was described by 3 variables: 1) 

category, 2) damage, and 3) resource; only category and resource were used in the 

analysis. Conflict category provided the most general description of the conflict and had 

3 possible descriptions: 1) agriculture, 2) property damage, and 3) health and human 

safety. Conflict resource described the attractant that the bear was seeking/accessing and 

had >60 possible descriptions; a resource type variable was created which grouped these 

60 descriptions into 8 general categories: 1) beehive, 2) birdfeeder, 3) building, 4) crops,

5) garbage, 6) livestock, 7) property (general), and 8) safety (general) (Fig. 1-2). A 

Pearson correlation coefficient was computed to assess the relationship between annual 

conflicts and the annual number of bears harvested, the annual number of translocations, 

and the number of bears dispatched due to nuisance behavior. A Pearson correlation 

coefficient was also calculated to assess regional relationships between annual conflicts 

and bear density. The annual number of conflicts for each ordinance town was log 

transformed and ordinary least squares regression was used to determine if a significant 

relationship existed between existence of a wildlife ordinance and the annual number of 

human-bear conflicts.

Results

State-Wide Conflict Trends

The number of statewide conflicts fluctuates annually; the median was 631 with a 

high of 879 in 2003 and low of 414 in 2006 (Fig. 1-3). There was a steady increase in
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■ Property ■ Safety U Agriculture

Figure 1-3. Annual reported human-bear conflicts involving property, safety, and agriculture in New Hampshire (1998-2011). 
The horizontal line represents the median (651).



conflicts from 467-833 during the first 4 years of monitoring (1998-2001). Since 2002, 

conflicts generally are either > median or closer to —400 (Fig. 1-3). An overall decline 

(-20%) has occurred in the past 7 years (2005-2011, median = 514) compared to the first 

7 years of monitoring (median = 637). Four of the 5 years with the highest number of 

conflicts (726-879) occurred from 1998-2004. Seasonally, conflicts follow a unimodal 

distribution from January through December, rising in May (1,808) and July (2,209), and 

peaking in June (2,239; Fig. 1-4).

Of the 3 major categories of conflict types, property damage was consistently the 

most common, followed by health and human safety, and agriculture (Fig. 1-3). Of the 8 

major resource types commonly associated with conflicts, safety was the most common 

source of conflict (2,065) followed by bears accessing/damaging birdfeeders (1,867), 

garbage (1,381), and property (1,224; Fig. 1-5). Issues with human safety were not a 

major source of conflict until 2001, but have been common since, spiking every few 

years. Conflicts involving birdfeeders have declined -59% over the past 7 years relative 

to the first 7 years of monitoring. Conflicts involving garbage have fluctuated since 

1998; however, there has been a continual, slight increase from 2009-2011 (Fig. 1-6). 

Damage to livestock (724) and beehives (670) were the most common agricultural 

conflicts, with damage to crops the least common (357). Conflicts involving livestock 

spiked in 2010 (113) and was also high in 2011 (74). Damage to beehives has dropped 

by 36% over the past 7 years (2005-2011) compared to the previous 7 years; crop damage 

has fluctuated (Fig. 1-6).

The annual bear harvest averaged 548 from 1998-2011, ranging from a low of 279 

(1998) to a high of 802 (2003). A significant, strong, and positive correlation was found
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