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Evaluation of Two Methods of Aversive Conditioning on Nuisance Activity Levels of  

New Hampshire Black Bear 

 

 

Chapter 1 

Introduction 

 
 
1.0 Introduction 

 

Historical documentation of wildlife conflicts between humans and American black 

bear (Ursus americanus) reveals an increasing trend in problematic behavior involving 

both people and black bear. Due to the black bear’s physiological need for maintaining 

high body fat reserves for reproductive success to sustain the animal during the winter 

denning period (~ 5 months in New Hampshire), accessing food resources high in 

calories, protein and fat is a top priority for the species. Upon den emergence in 

spring, bears seek these resources to aid in recovering fat reserves diminished by 

reproduction, lactation and denning. During years when mast production is poor or 

typical spring foods are scarce, bears seek alternative resources. The primary cause of 

bear-human conflicts within a community is anthropogenic resources (Gore, et al. 

2006, Herrero 2003). Conflicts with people concerning black bears utilizing accessible 

anthropogenic attractants such as garbage and birdseed have become a steadily 

increasing challenge for wildlife managers (Baruch-Mordo et al. 2008, Hristienko and 

McDonald 2007). These accessible attractants can foster food-conditioned bears that 

habituate to human presence and frequent areas with dense human populations 

(Hopkins, et al. 2010). Even in years of abundant natural resources, habituated bears 

reveal a tendency to selectively forage for anthropogenic resources in close proximity 

to their natural environment (Breck, et al .2009).  Bear activity in communities can be 

destructive to property and also be perceived as a human safety risk. This can decrease 

human tolerance for bears which raises concerns for the communities and wildlife 

managers. Decreased public tolerance can also create a threat to the well-being of 

bears. (Beckman and Berger 2003, Breck et al. 2009).  

 

1.1 Purpose of Study 

 

Conflicts between bears and humans are a growing global concern. The 1
st
 

International Bear-Human Conflict Workshop (IBHCW) was held in 2007 with 

approximately 70 attendees. In 2013, the 4
th

 IBHCW was held in Missoula, Montana 

with over 300 wildlife professionals from North America, Europe and Asia in 

attendance. In consideration of increasing conflicts terminology used for bear/human 

conflict issues is evolving along with the dynamics of conflict management practices. 

In 2010, John B. Hopkins et al. proposed a lexicon to help clarify and standardize 

terms and concepts used in relation to bear-human management. (Appendix A) 

 

Complaints of nuisance activity by black bear have increased significantly in New 

Hampshire (NH) during the past 15 years. Bear complaints documented by the New 
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Hampshire Fish and Game Department (NHFGD) and United States Department of 

Agriculture Wildlife Services (USDA-WS) increased statewide by 75% from 1995 

(average 400) to 2005 (average 700). Nuisance complaints since 2005 have continued 

to increase at an approximate rate of 3.5% annually. Periods of poor mast production, 

changes in land use practices and loss of habitat through increased human population 

growth and associated development are all contributing factors (Timmins 2004). These 

conflicts increase as habitat becomes developed, agricultural practices change and 

recreational use increases in or near bear habitat (Peine 2001).  New Hampshire’s 

human population has grown at twice the rate of the rest of New England, a trend that 

is expected to continue, expanding north and west along major highway corridors 

(SPNHF 2005). Wildlife managers recognize that bear/human conflict issues are going 

to continue and likely increase over time in select communities.   

 

In conjunction with the established initiatives set forth in the purpose of study, wildlife 

managers are experimenting with various non-lethal deterrent methods through AC in 

an effort to reduce conflicts (Baruch-Mordo et al 2007, Beckman et al. 2004, Gillin et 

al 1995, Mazur 2010).  Aversive conditioning is applied to induce a negative 

experience for the animal at or in close proximity to where nuisance activity occurs. 

Ideally, AC treatments create a behavioral response of avoidance by associating the 

specific site or attractant as a high risk activity for the bear. (Gillin et al 1994, Mazur 

2010). 

 

Common AC deterrent methods include, but are not limited to, non-lethal hazing 

techniques with pyrotechnics, rubber projectiles and trained bear dogs. The 

effectiveness of most methods that are being widely used on bears by managers has 

not been thoroughly evaluated through research (Timmins 2009).  A number of 

previous studies (Beckman et al 2004, Gillin et al 1995, Mazur 2010) have employed 

multiple deterrent techniques at one time on individual bears making it difficult to 

determine the efficacy of one over another.  

    

In 2007, the Northeast Wildlife Administrator Association (NEWAA) requested the 

Northeast Black Bear Technical Committee (NEBBTC) evaluate aversive 

conditioning (AC) techniques for black bears in efforts to improve conflict abatement 

practices and establish standardized recommendations for dealing with nuisance bears.  

Attendees of the 19th Eastern Black Bear Workshop (April 2007) determined by vote 

that two current aversive conditioning techniques (rubber bullets and trained bear 

hounds) needed further research (per conversation Andrew Timmins, NHFGD 2009).   

 

In acknowledgement of the outcome of that vote, this 2007-2009 research project was 

conducted to evaluate the efficacy of the implementation of rubber buckshot and 

trained bear hounds on bears exhibiting persistent nuisance behavior in residential 

communities. The main objective was to determine the effectiveness of these two AC 

methods on deterring unwanted behavior by bears. Measuring impacts of specific 

deterrent techniques on nuisance activity levels within a community can increase the 

efficiency, potency and value of AC techniques for conflict management (Beckman et 

al. 2004).  
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1.2 Black Bear Population Management 

 

New Hampshire black bear population management goals and objectives are 

established for 10-year periods and are formulated using extensive public input 

obtained via meetings with stakeholder groups, public hearings and surveys.  Current 

bear population objectives for each of the six bear management regions are stated in 

the New Hampshire Big Game Plan: 2006-2015 (NHFGD, 2005).  Bear hunting 

seasons are set biannually and season length, timing and bag limits are structured to 

achieve desired harvest levels that are consistent with management objectives.  Three 

methods of bear hunting, including stalking, baiting and hunting with hounds, are legal 

in New Hampshire.  The annual bag limit has remained consistent at one bear per 

hunter.  While season do vary by method and bear management region, the season 

generally is open September through November.  The statewide bear population is 

estimated at 5,000 animals.  The annual harvest generally averages 400-500 bears, or 

8-10% of the estimated population (NHFGD, 2010). 

 

1.3 Conflict Management 

 

The New Hampshire Fish & Game Department has formulated several initiatives to 

mitigate bear/human conflict issues induced by increasing human population growth 

resulting in more anthropogenic attractants and a decrease in bear habitat. Public 

education and outreach programs have been created and are dynamic in design in an 

effort to reduce evolving bear/human conflicts. These programs are designed to 

promote public acceptance of responsibility for minimizing bear/human conflicts and 

kindle a greater appreciation of and tolerance towards NH’s black bear population 

(Orff 1996). A nuisance bear study conducted during 2000-2003 provided detailed 

data on nuisance bear activity and behavior to assist in improving nuisance bear 

mitigation methods (Ellingwood 2003). Since its inception in 2003, a cooperative bear 

program created and partnered by NHFGD and USDA Wildlife Services directly 

addresses bear complaints. During the nuisance season (April - September) seasonal 

staff record complaints to help identify patterns in nuisance behavior and to identify 

specific locations that are annually problematic. These locations are targeted for 

dissemination of educational materials regarding bear biology and habits in efforts to 

reduce conflicts.  The program provides on-site review and technical assistance to aid 

the general public in dealing with conflict issues. Exclusion materials (e.g. electric 

fencing, electronic harassment devices) are loaned to the public to deter conflicts. 

Hazing techniques include using pyrotechnics, odor abatement and trained bear dogs. 

Translocation of a bear is an option when persistent activity continues after all 

available deterrent methods have been exhausted. Bears entering human occupied 

structures are euthanized in compliance with NHFGD law enforcement protocol. 

 

1.4 Conflict Policies 

 

In 2006, the NHF&G department adopted Administrative Rule FIS 310.01 Control of 

Nuisance Black Bears to address intentional and unintentional feeding of NH black 

bears. (Appendix B) This law was put in place as an effort to reduce human-bear 
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conflicts related to food conditioning and habituation of bears by reducing their 

accessibility to anthropogenic foods.  

Between 2003 and 2010, four NH towns (Lincoln, Franconia, Gorham and 

Bethlehem) adopted local wildlife feeding ordinances to address conflicts at the 

community level. (Appendices C, D, E and F)  These town ordinances vary in 

content to some degree but all include one or more of the following clauses: 

 

1) the use of bear proof dumpsters,  

2) secure containment of household garbage,  

3) removal of birdfeeders and  

4) monetary fines for noncompliance. 

 

1.5 Research Objectives 

 

The primary research goal was to evaluate the impact of two common forms of AC on 

the nuisance activity levels of black bear that use human-related food attractants.  

Specific objectives were: 

 

1.  to trap and equip bears exhibiting persistent nuisance behavior within human- 

     occupied areas  with VHF telemetry collars and GPS data loggers, 

 

2.  to measure the impact of two specific deterrent tools (i.e. rubber buckshot, trained   

     bear hounds) on the activity levels of nuisance black bears,  

 

3.  to quantify spatial use/location of nuisance bears within or adjacent to nuisance- 

     plagued communities, and   

 

4.  to determine the efficacy of AC as a tool for bear-human conflict management. 

 

1.6 Companion Thesis 

 

    This document is one of two theses completed to meet research initiatives. The 

companion thesis (Estimating Fine-Scale Movement Patterns of Black Bear using GPS 

Telemetry) (Catherine B. Callahan 2010) evaluates low-cost Global Positioning 

System (GPS) telemetry collars and explored the collection of high resolution, 

frequent-interval position data. Callahan applied the Brownian Bridge Movement 

Model using fine-scale GPS data in a Geographic Information System and identified 

spatial patterns of movement by black bears in human communities. 
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Chapter 2 

Study Area 

 

 

2.0   Study Towns 

 
The study area was located in northern New Hampshire, USA bordered by the states of 

Vermont (west) and Maine (east) and the country of Canada approximately 80 km to the 

north. Capture efforts took place in the following five towns: Berlin (162 km
2
), 

Gorham (86 km
2
), Lancaster (138 km

2
), Whitefield (93 km

2
) and Bethlehem 

(236km
2
). The entire study area, including the five communities plus their 0.40 km 

buffer encompassed an area approximately 3000 km
2
.  

 

Berlin and Gorham share boundaries but are separated from the other three 

communities by the White Mountain National Forest (WMNF).  Whitefield shares 

common boundaries with Lancaster (north) and Bethlehem (south).
  
Elevations range 

from 125m-1800m with an average annual snowfall of > 220cm resulting in snow 

cover generally from December through April (Figure 2.0). 

 

2.1   Habitat 

 

Northern New Hampshire land cover is 85% forested. Hardwood species include 

yellow birch (Betula alleghaniensis), sugar maple (Acer sachhurus), American beech 

(Fagus grandifolia) and northern red oak (Quercus rubra). Coniferous cover types 

include red spruce (Picea rubens) and balsam fir (Abies balsamea) at higher elevations 

with white pine (Pinus strobus) and eastern hemlock (Tsuga canadensis) becoming 

more prevalent at lower elevations. Cleared/shrub makes up 6% land cover with 

developed land, wetlands and grasslands at 2% land cover each and disturbed land, 

cultivated land and water at 1% cover each.   

 

Natural food resources for black bears within the study area are seasonal with 

abundance varying considerably both annually and seasonally. Preferred foods sought 

upon den emergence consist of a variety of herbaceous vegetation, aspen catkins, 

emerging leaves, corms from select species, leftover hard mast, larvae from colonial 

insects, ash seeds, jack-in-the-pulpit, grasses and forbs. Summer mast consists of 

berries (blueberry, blackberry, wild strawberry, raspberry, choke cherry) and fall mast 

includes American cherry, American mountain ash, American beechnuts, beaked 

hazelnut and northern red oak acorns. 
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Figure 2.0   The five study towns are located in NHFGD designated Wildlife 

Management Units (WMUs) D2, D1, C1, C2 and E.  WMU C2 and D1 are in the 

North Region which has an estimated density of 0.6 bear/mi
2
.
  
WMU C1, D2 and E are 

located in the White Mountains Region which has an estimated density of 1.0 bear/mi
2 

(NHFGD, 2012). 
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Chapter 3 

Methods and Equipment 

 

3.0   Establishment of Treatment Area 

Five towns with a history of nuisance bear activity in northern New Hampshire were 

selected for the study. Each of the five towns met criterion of nuisance bear activity 

documented annually by USDA-WS for > 3 consecutive years prior to the study. 

Complaints from 2002-2009 totaled ~5000 statewide with ~600 (12%) of those 

complaints recorded in the five research towns. (Figure 3.0)  

. 

 

 
 

Figure 3.0   During 2002-2009 reported complaints in the five study towns mirrored 

statewide trends with the exception of 2005.  

 

 

These towns were also chosen for the similarities in the layout of their core 

communities which abut prime bear habitat. Towns in northern New Hampshire tend 

to be clustered in valleys and surrounded by remote mountains (Callahan 2010). 

 

Core communities were delineated based on housing density data provided by the US 

Census Bureau. Areas were considered core communities when housing density > 2.5 

houses per ha. The treatment area was defined as the core community plus a delineated 

0.40 km buffer surrounding each core community (Figure 3.1). 
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Figure 3.1   A treatment buffer was created based on the assumption that bears within 

0.40 km of the delineated community would enter a community to seek accessible 

anthropogenic attractants within the community.  

 

 

3.1 Capture 

Black bears exhibiting persistent nuisance behavior within the delineated communities 

were captured using either barrel or culvert traps. Barrel traps were fabricated from 

two 55-gallon ventilated metal barrels fitted with a cabled guillotine–style drop door. 

Barrel traps were hand carried into backyards and areas that were inaccessible for the 

conventional trailered culvert traps. All traps were baited with donuts and a sweet 

extract (e.g., vanilla, anise, etc.) to lure bears into the traps. Bears were immobilized 

with Telazol at a dosage of 6mg/kg of body weight. During immobilization, each bear 

received a blue, numbered, plastic ear tag in each ear and a premolar tooth was 

extracted for aging. Bears were fitted with a VHF telemetry collar affixed with a GPS 

data logger before being returned to the trap for drug recovery. Traps were placed in a 

cool, quiet area and monitored throughout the recovery period.  

 

All bears were handled in compliance with the NHFGD animal care protocol and 

Safe-Capture International Inc. chemical immobilization procedures. Study animals 

were not taken out of their home range but rather received a soft release either at the 

capture site or within 1 km of the capture site.  The process of capturing and handling 

equates to a negative stimulus (Clark et al 2002, 2003). No additional negative stimuli 

(AC) were administered at the time of release. Target sample sizes included > 5 bears 
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per AC treatment group (i.e., rubber buckshot, trained hounds) per field season for a 

total of 20 bears over two years. A third field season was added to increase sample 

size due to equipment failure and low capture numbers during 2007 and 2008. 

 

3.2  Collars 

GPS collars from four manufacturers were used during the study: 1) Lotek VHF 

collars with researcher-designed power source for data loggers (Callahan 2010), 2) 

Telemetry Solutions (TS) Quantum 4000 GPS collars, 3) TS Quantum4000 GPS bolt-

on pods, and 4) Kedzig LOG-V2 from Kedziora Innovative Group, New York, USA.  

All GPS data loggers were programmed to collect location data on the animal over a 

28-day period at 10-minute intervals (with the exception of one 15-minute setting). 

This allowed the GPS unit to collect high resolution, frequent interval and positional 

data as it recorded time and distance traveled following the execution of each deterrent 

treatment (Callahan, 2010). Each collar was fitted with a timed drop-off mechanism 

programmed for detachment 28 days after the initial deployment. This enabled 

expeditious recovery of the location data and a greater potential for redeployment of 

collars on additional study animals. All drop-offs were manufactured by Lotek with 

the exception of the Kedzig collar which was fitted with a Kedzig drop-off. 

2007 

Five Lotek LMRT-3 VHF collars were purchased for the 2007 field season. Data 

loggers were attached with power sources constructed by the researchers. Each collar 

was constructed from one Lotek LMRT-3 VHF collar affixed with a Lotek timed mini 

drop-off, one Sanav GL-50-S USB GPS data logger, two 3.6V lithium D-cell batteries, 

miscellaneous parts: wire, solder, PVC, sealants, Kydex sheets, stainless steel 

bolts/nuts.  An independent power supply to the GPS logger initially consisted of two 

3.6 Volt Tadiran Lithium D-cell batteries wired in parallel and housed in sealed PVC 

conduit (Callahan, 2010).   

2008 

Five commercial Quantum 4000 GPS collars were purchased from Telemetry 

Solutions (TS) in 2008. Lotek mini drop-offs were affixed to each collar.  

2009 

Four TS Quantum 4000 2008 collars were refurbished in 2009 after being equipped 

with new batteries and improved GPS logger firmware provided by TS.  Two TS 

Quantum 4000 GPS bolt-on pods were also purchased and affixed by rivets to the 

Lotek LMRT-3 VHF 2007 collars. One Kedzig GPS-LOG-V2 collar was purchased 

with drop-off, lithium battery and 150mhz tuning option. The Kedzig GPS collar 

included remote download which was accessed by a standard VHF telemetry receiver. 

An audio interface cable partnered with Geotty remote download software purchased 

through Kedziora Innovation Group was used for the download process with standard 

headphones and laptop computer. A 2-inch canvas patch was affixed between the 

collar and timed drop-off as a backup release mechanism on all 2009 collars.  
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The companion thesis, Estimating Fine-Scale Movement Patterns of Black Bear using 

GPS Telemetry (Callahan 2010), supplies more complete detail on collar specifications 

and performance. 

 

3.3   Pretreatment Monitoring 

 

Study animals received no treatment during the first seven days following the initial 

capture.  During this initial 7-day period, activity of study bears was documented by 

monitoring VHF radio signals using omni and directional telemetry.  Additionally, 

remote cameras were used to document nuisance bear activity at specific sites which 

contained known attractants (e.g., unsecured dumpsters) and were actively being 

foraged by bears.  Collectively, bear location data collected during this 7-day period 

was used to develop activity profiles for four 6-hour consecutive time periods (TP):  

 

o 0001-0600=TP1  

o 0601-1200=TP2 

o 1201-1800=TP3  

o 1801-2400=TP4   

  

Bears were monitored within each of these four time periods during the pretreatment 

and treatment periods. 

 

3.4 Treatment Period   

 

The treatment period began on day 8 following the initial capture and continued 

through day 28.  Treatments were attempted on each study animal four times per week 

based on periods of peak nuisance activity within the treatment area.  

 

Activity profiles were used to determine periods of peak nuisance activity of 

individual study animals within the designated treatment area. These profiles aided in 

determining the best time to attempt treatments on study bears. An AC treatment was 

attempted when study bears entered the treatment area.  The presence of a bear in the 

treatment area was determined by monitoring the bear’s location via telemetry, 

sightings from the general public and complaints received by NHFGD, USDA-WS 

and local police departments. 

 

3.5   Aversive Conditioning Treatment Allocation 

 

Attempts were made to randomly assign a method of treatment to bears at a ratio of 

50:50, however due to logistics of using hounds in certain situations this was not 

possible. 

 

Rubber buckshot (RB) treatment consisted of firing Federal Premium Less-Lethal-20- 

pellet rubber buckshot from a 12 gauge shotgun to administer pain stimulus or haze 

the targeted animal. During each RB treatment, 1–2 shots were fired at distances 

ranging from ~3m to ~7m.  RB hazing that occurred > 10 minutes subsequent to a 
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prior treatment was regarded as a separate independent treatment. Treatment with RB 

was generally used on bears located in areas that were not deemed appropriate for 

chase with dogs.  Bears in the RB group were labeled RB1-RB4 for data analysis 

purposes. 

 

Bears chosen to be chased with trained bear hounds (TBH) were determined based on 

input from houndsmen regarding the safety of both bears and hounds.  The decision to 

chase bears with hounds was made based on the density of roads and the anticipated 

direction that the bear would run when pursued by dogs.  During the monitoring time-

periods, telemetry was used to locate radio-marked bears. If telemetry signal revealed 

a bear was in the treatment area, leashed hounds were guided by researchers and 

houndsmen into the bear’s location. When either telemetry indicated that the bear was 

close or the hounds struck its scent, the hounds were released.  Efforts were made to 

bay-up or tree the bear two times during each treatment if circumstances allowed.  

Bears in the TBH group were labeled TBH1-TBH4 for data analysis purposes. 

 

3.6   Measuring Effect of Aversive Conditioning Techniques 

 

Three metrics used to compare and contrast the impacts of the two AC techniques on 

the nuisance activity levels and patterns of bears included: 

 

o distance bears traveled after treatment,  

o time elapsed before bears returned to the treatment area and  

o proportion of time spent in the treatment area before and after treatment. 

 

Total distance bears traveled after each TBH treatment equaled the distance between 

the location where the hounds were released and the location of the bear when it first 

initiated return to the treatment area following the pursuit. Total distance was 

measured by adhering to the track of GPS points collected during the chase. Total time 

elapsed represented the time that passed between the time of hound release and the 

time a bear first re-entered the treatment area following the pursuit. During all TBH 

treatments, the bear left the treatment area.  This was not the case with RB treatments 

as some bears remained in the community after being shot with projectiles.  When the 

bear did not leave the treatment area, distance traveled and time elapsed was measured 

from treatment location/time to the first location where the bear remained for > 1 hour 

following treatment. Proportion of time spent in the treatment area was measured by 

comparing the number of locations in the treatment area before treatment to the 

number of locations prior to subsequent treatment.  

 

3.7 Data Analysis 

Due to the small sample size of treated bears (n=8), descriptive summaries for the 

three metrics are presented using ArcGis
® 

  (Esri ArcMap
TM

 9.3), Minitab
® 

Statistical 

Software (Minitab, Inc.1972), Microsoft Excel
® 

(2010), and R version 2.13.0 © (R 

Development Core Team 2011). 



12 

Chapter 4 

Results 

 

4.0   Captures 

 

During 2007-2009 field seasons, 26 bears (19 males, 6 females and 1 unknown) were 

captured during 80 trapping efforts for an average of 3.3 efforts per bear. Seventy-one 

percent (71%) of all bears captured were male. Sixty-five percent (65%) of the males 

were captured during the month of July. Sows with cubs-of-the-year (coy) made up 

67% of female captures. Study animals ranged from 1.5 – 15.5 years of age with an 

average of 4.5 years. The mean age of all males captured equaled 3 years of age with 

females being 8.5 years. Fifteen bears (58%) were captured at dumpsters, six bears 

(23%) were captured at locations with bird feeders and five bears (19%) were captured 

in close proximity to household garbage. (Table 4.0) 

  

Twenty-four trapping efforts were conducted from 22 Jun - 31 July, 2007. Seven 

bears; 1 female and 6 males were captured in the communities of Berlin, Gorham, 

Lancaster, and Whitefield. Two 4.5 year-old males slipped their collars within 24 

hours of deployment. The two collars were redeployed resulting in a sample of 4 

males and 1 female in 2007.  

 

During the second field season twenty-seven trapping efforts were conducted from 20 

June - 1 August, 2008.  Seven bears; 2 females and 5 males were captured in the 

communities of Lancaster, Whitefield and Bethlehem. One of the two females was a 

yearling with a neck girth too small to accept a collar. The second female was 

captured with her two coy in the trap.  This sow slipped the collar during transport to 

the release site leaving five males in the study during 2008. Two 1.5 year old males 

were captured at the same dumpster location on consecutive nights. A 5.5 year-old 

male was a recapture that had slipped his collar in 2007.  

 

Forty-six percent of all study animals were captured during the 2009 field season. 

Twenty-nine trapping efforts were conducted from 18 April - 30 July.  Twelve  bears; 

3 females, 8 males and 1 unknown (not handled due to high tolerance for the drug 

dose) were captured in the communities of  Berlin, Lancaster and Bethlehem.  One 2.5 

year-old male was a recapture from the previous year. Three females each had coy 

including 3, 2 and 1 cub, respectively. The sow with 1 coy was traveling with a sub-

adult male bear. 
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Table 4.0   Year, month of capture, sex, age, and attractant at site for all captured 

bears. Shaded rows depict bears that were successfully treated and provided data. 

 
 

Year Month Gender Age Attractant 

Treated 

Bears 

2007 June Female 15.5 garbage   

2007 June Male 4.5 dumpster   

2007 July Male 4.5 dumpster   

2007 July Male 3.5 dumpster   

2007 July Male 3.5 dumpster   

2007 July Male 4.5 dumpster   

2007 July Male 4.5 birdseed H1 

2008 June Male 1.5 dumpster   

2008 June Female unk birdseed   

2008 June Male 1.5 dumpster   

2008 June Female unk dumpster   

2008 July Male 3.5 dumpster   

2008 July Male 5.5 dumpster   

2008 August Male 10.5 dumpster   

2009 April unk unk garbage   

2009 April Female 5.5 garbage H2 

2009 April Female unk birdseed H4 

2009 June Female 4.5 garbage H3 

2009 June Male 5.5 garbage   

2009 June Male 3.5 garbage   

2009 July Male 2.5 dumpster RB4 

2009 July Male 3.5 dumpster   

2009 July Male 3.5 birdseed   

2009 July Male 3.5 dumpster RB2 

2009 July Male 1.5 birdseed RB3 

2009 July Male 1.5 dumpster RB1 
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Collars 4.1 

 

Collars were deployed on bears 22 times over three field seasons.  Specifically: 

 

o 14 of the 22 collars collected data,  

o 6 of 14 collars collected continuous data (2009) for the full 28day period  and 

o 8 of the 14 collars collected erratic or no data. 

 

During 2007, one collar recorded 400 locations, four collars recorded a total of 8,843 

locations in 2008 and nine collars collected 25,949 locations in 2009. 

 

The GPS data logger battery packs (n=5) failed to power the data loggers for the 28-

day deployment period producing < 3 days of location data per deployment in 2007. 

No post-treatment data was recorded by the data loggers in that year. The 2008 TS 

GPS collars (n=5) collected erratic data during deployment on five male study bears.   

During 2009, six of eleven (55%) collar deployments collected continuous data for the 

full 28-day period. The GPS in the two TS Q4000 pods had a 0% acquisition fix 

success rate on first deployment (TBH3 and RB3). One pod was redeployed after 

reconfiguration and collected erratic data for 28 days (RB4) (Appendix G).  

 

4.2 Treatments 

 

Over the study period a total of 39 treatments were executed (9 TBH and 30 RB); 

(Table 4.1).  Data was unavailable for results on one TBH (2007) and one RB 

treatment (2007) due to equipment failure. These treatments were censored from 

analysis resulting in 37 treatments in which data was collected by either collar GPS or 

telemetry and handheld GPS. Treatment data was collected on 8 of 10 treated bears 

over three years; 

 

o four treated bears (TBH2, TBH3, RB1 and RB2 ) wore collars that collected 

continuous data,   

o one (RB4) treated bear wore a collar that collected erratic data, and  

o three (TBH1, TBH4 and RB3) treated bears had location data collected by 

telemetry due to GPS failure.  

 

Four treatments were executed in 2007.  One RB treatment occurred in Whitefield on 

a 3.5 year old male feeding on chokecherries in the community.  A 4.5 year old male 

in Lancaster was treated once with TBH.  No data was collected for these two 

treatments.  A 4.5 year old male in Gorham (TBH1) received two hound treatments 

with data collected by handheld GPS and telemetry. Treatment attempts were made 

during the 2008 field season but no treatments were executed. Thirty-five (35) 

treatments were executed in 2009.  Six hound treatments occurred in Berlin with two 

treatments each on three females with cubs. Data was collected on a total of 29 RB 

treatments executed on four males (1 in Lancaster and 3 in Bethlehem).  
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4.2.1   Treatment with Rubber Buckshot (RB)  

 

RB1 (captured on 30 July 2009))  

RB1 was a 1.5 year-old male captured in Bethlehem. Six out of 7 (86%) treatment 

attempts were executed on four dates with a total of nine RB shots. Travel distance 

after individual treatment ranged from 0.5 - 1.9 km. The time before return to the 

treatment area ranged from 0.2 - 22.5 hours.  The collar was retrieved on 26 August, 

2009. 

 

RB2 (captured on 20 July 2009)  

RB2 was a 3.5 year-old male captured in Bethlehem. Four of five (80%) RB 

treatments were executed on three dates with a total of four RB shots.  Travel distance 

after individual treatment ranged from 0.05 - 1.6 km. The time elapsed before return to 

the treatment area ranged from 0.2 - 17.3 hours. The collar was retrieved on 19 

August, 2009. 

 

RB3 (captured on 20 July 2009)  

RB3 was a 1.5 year-old male captured in Bethlehem. Fifteen of 22 (68%) RB 

treatment attempts were executed on 11 dates with a total of 30 RB shots. Travel 

distance after individual treatments ranged from 0.1 - 0.9 km. Time elapsed after 

individual treatments ranged from 0.1 - 49.3 hours. The collar was retrieved in the 

treatment area on 18 August, 2009. 

 

RB4 (captured on 1 July 2009) 

RB4 was a 2.5 year-old male captured in Lancaster. The collar on RB4 collected 

erratic data. Four of six (67%) RB treatment attempts were executed on two dates 

eight days apart (22 July and 30 July). During treatments on both dates RB4 was 

foraging at dumpsters. After each treatment the animal traveled < .40 km to another 

anthropogenic attractant. Following the 22 July treatment, the amount of time that 

elapsed before return to the treatment area was 5.3 hours.  From 11 July-29 July, 1,096 

locations were recorded with 317 (28.9%) locations in the treatment area. Seventy-two 

(22.7%) of the 317 locations were in the treatment area after the 22 July treatments. 

The GPS failed at 0909 on 29 July.  RB4 was located in the treatment area by 

telemetry ~ 8 hours after the 30 July treatment. 

In 2008, this bear was captured in Lancaster as a 1.5 year-old. The Lotek drop-off on 

the 2008 collar failed. The bear traveled ~ 55 miles south where it denned and 

returned to Lancaster in May 2009.  The bear was captured in Lancaster at a dumpster 

on 10 June and the collar (from 2008) was removed. The bear was inadvertently 

captured again at a dumpster on 1 July, 2009 and fitted with a redeployed 2009 collar. 

The collar was retrieved in the treatment area on 7 August, 2009.  

 

The percentage of RB treatments by Time Period was 63.7% (TP2), 15.2% (TP4), 

12.1% (TP3) and 9.1% (TP1).  On-site food sources at RB treatment locations were 

61.7% anthropogenic and 28.3% soft mast (apples, berries).   
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4.2.2 Treatment with Trained Bear Hounds (TBH)    

 

All TBH bears were hazed two times each. 

 

TBH1 (captured on 25 July, 2007) 

TBH1 was a 4.5 year-old male captured in Gorham. Two hound treatments were 

executed on two separate dates eight days apart (5 August and 14 August). During 

telemetry monitoring TBH1 was not located in the treatment area between these two 

dates. On 17 August the animal was located in the treatment area ~ 57 hours after the 

14 August treatment (Figure 4.2). Telemetry signal was not heard on TBH1 after 19 

August. The drop-off date for the collar was programed for 22 August. Telemetry via 

ground and air failed to locate signal after 19 August. The collar was never retrieved 

resulting in incomplete data for locations in the treatment area before and after 

treatment began. TBH1 returned to the Gorham community in the spring of 2008. The 

bear continued to exhibit nuisance behavior and was taken by a hunter during the 2008 

fall bear hunt. 

      

TBH2 (captured on 28 April, 2009) 

TBH2 was a 5.5 year-old female with 3 coy captured in Berlin.  Two treatments were 

executed on two dates six days apart (9 May and 14 May). On 9 May TBH2 was treed 

two times consecutively by hounds. The cubs treed within the first 0.57 km. Total 

distance from the hound release site to where the bear initiated return equaled 7.7 km. 

Time elapsed from hound release to cub retrieval totaled 9.7 hours. Time elapsed from 

hound release to return to treatment area was 81.5 hours.   

On 14 May, TBH2 was treed one time and bayed-up a second time by hounds. The 

sow and the three cubs were located in a tree by telemetry. The cubs remained in the 

tree. Total distance from hound release to initiating return equaled 11.1 km. Time 

elapsed from the time the hounds were released to the bear’s return to treatment area 

was 8.3 hours. The time elapsed for cub retrieval was 9 .8 hours. The collar was 

retrieved on 27 May, 2009.  TBH2 was killed by a homeowner after committing two 

home entries in June 2009. 

 

TBH3 (captured on 3 June, 2009) 

TBH3 was a 4.5 year-old female captured in Berlin and was accompanied by 1 coy 

and a sub adult. Two treatments were executed on two dates nine days apart (17 June 

and 26 June).  During both treatments the cub and accompanying subadult were not 

sighted. 

On 17 June, TBH3 traveled a distance of 6.1 km from hound release to initiating 

return to the treatment area. Time elapsed from hound release to return to the 

treatment area was 2.3 hours.  On 26 June TBH3 was treed once by hounds. Total 

distance traveled from the hound release to the location where return to the treatment 

area was initiated was 4.2 km. Total time elapsed from hound release to return to 

treatment area was 3.0 hours. The collar was retrieved on 4 July, 2009. 
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TBH4 (captured on 29 April, 2009) 

TBH4 was a female (age not available) with 2 c-o-y captured in Berlin. Two 

treatments were executed on two dates five days apart (14 May and 19 May). H4’s TS 

collar housed a Quantum4000 GPS bolt-on pod and had a 0% fix rate resulting in 

failure to collect locations during treatments. Treatment data was collected by a 

handheld GPS and telemetry.  On 14 May, a hound treatment occurred at 10:30. The 

cubs treed ~150m from where the hounds were released and TBH4 ran a circuitous 

route for ~ 10 minutes. The hounds were retrieved once she treed ~ 240m from her 

cubs.  On 19 May, TBH4 received a hound treatment at 17:30.  The bear treed with 

her cubs immediately after the hounds were released. When the hounds were pulled 

back H4 exited the tree and the hounds were released a
 
second time. TBH4 was chased 

and treed ~1.6 km from the location of the cubs. After the hounds were retrieved, H4 

retrieved her cubs < one hour. The collar was retrieved in the treatment area on 1 June, 

2009.  

 

Sixty-two percent (62.5%) of TBH treatments occurred during TP2 and 37.5% 

occurred in TP3. Attractants at the locations where TBH bears were treated were 

100% anthropogenic (household garbage = 66.7%, birdseed = 33.3%). 

 

4.3   Statistical Analysis of Treatment Effect 

 

Comparison of the treatment effects for the two treatment groups was pooled due to 

low sample size which primarily resulted from equipment failures during the three 

year period.  

 

The number of treatments per bear in each group varied considerably (range 2-16). 

The data was not normally distributed and was too small a sample size to apply a 2-

sample t-test to determine if there was a significant difference in the number of times 

bears were treated in the two groups.  In addition, Rb3 was an outlier with more than 

2.5 - 6 times as many treatments as other treated bears in both groups. The Mann-

Whitney nonparametric test (Minitab) was used to test significance for the unpaired 

number of times bears in both groups were treated.  The difference in treatments 

(median = H=2.0, RB=5.0) was significant (p = 0.0256) with a 95.0 CI for H-RB 

(-14.002, -2.002); (Figure 4.0).  
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Figure 4.0   Each bear eventually returned to the treatment area or within close 

proximity of the treatment location after individual treatment. The number of times 

individual bears were treated ranged widely.  The difference in treatment means 

(median = TBH = 2.0, RB = 5.0) was significant (p = 0.0256) with TBH less than RB. 
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4.3.1   Analysis of Distance traveled and time elapsed before return  

 

The time elapsed before RB bears returned ranged from 0.10-49.30 hours (mean = 7.2; 

SD = 11.2). The distance traveled after each RB treatment ranged from 0.10-1.87 km 

(mean = 0.57; SD = 0.24); (Figure 4.1, Table 4.1).  The time elapsed before TBH 

bears returned to the treatment area ranged from 1.0 – 81.5 hours (mean = 21.9; SD = 

30.8). The distance TBH bears traveled after each treatment ranged from 0.8 - 11.1 km 

(mean = 4.3; SD = 3.5); (Figure 4.1, Table 4.1).  

 

 
 

Figure 4.1   The mean distance traveled by TBH bears after treatment was greater than 

seven times the distance traveled by RB bears after treatment. RB bears returned to the 

treatment area or in proximity of the treatment location greater than three times sooner 

than TBH bears. 
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Table 4.1   A summary of the time elapsed before return (hours) and the distance traveled (km) by bears in both groups subsequent to 

each treatment including mean and SD for individual bears. 

 

20 
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A simple regression analysis was run for time elapsed and distance traveled for both 

groups of bears after treatments (Figures 4.2). The data for these metrics was 

unbalanced due to the differing numbers of treatment applications on bears. The 

number of treatments RB3 received (16) skewed the data for all RB treatments.  

Treatments for RB1 (n = 6), RB2 (n = 4), and RB4 (n = 4) averaged five treatments 

per bear therefore only the first five treatments for RB3 were used in the regression 

analysis.  

RB treatments and the time elapsed before return to the treatment area (p < 0.05) were 

statistically significant but with a weak relationship (R
2 

= 0.215). The statistical 

difference between TBH treatments and time elapsed before return was not significant 

(p > 0.05) and the relationship was weak-moderate (R
2 = 

0.339). Both RB and TBH 

treatments (p > 0.05) and the distance traveled after treatments had no statistical 

difference with no meaningful relationship (respectively; R
2 

= 0.1775 and 0.0185). 

 

 

 

 
 

Figure 4.2   Treatments for RB1 (n=6), RB2 (n=4), and RB4 (n=4) averaged five per 

bear therefore all but the first five treatments for RB3 were censored.  RB bear 

treatments and the return time (A) was statistically significant (p < 0.05) while all 

other statistical differences (B, C, D) were not significant (p > 0.05). 
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4.3.2   Proportion of locations in the treatment area before and after treatment period 

A total of 13,830 locations were recorded by the GPS collars on five bears after the 

treatment period began (RB1, Rb2, Rb4, TBH2 and TBH3). Collectively, these bears 

logged 7,707 locations in the treatment area (55.7%). 

 

A Mann-Whitney Test (Minitab) was run to determine if a significant difference 

existed between locations in the treatment area before treatments were administered 

and during the treatment period for both groups.  H1 was not included in the dataset 

due to the fact that the collar was not retrieved. The median of TBH (n=3) and RB 

(n=4) was TBH = 0.2000, RB = -0.1295. The results suggest the TBH bears may have 

spent less time in the area after treatment. Sample size was too small to adequately test 

for significance (p > 0.05) of the difference between the two treatments (Figure 4.3) 

 

 

 
 

Figure 4.3   Results suggests that RB bears spent more time in the treatment area 

during the treatment period and TBH bears spent less time in the treatment area during 

the treatment period.  

 

Results indicate that the two AC methods tested in this study can provide short-term 

relief from persistent nuisance activity by black bears making it possible for attractants 

to be secured or removed to reduce bear – human conflicts. 
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4.4   Additional data collection  

 

Additional data recorded were the NHFGD’s annual mast assessment surveys and 

harvest/ non-harvest mortality for the years including 2007 through 2009 (Figure 4.4 

and Figure 4.5).  

 

 
 

Figure 4.4    Fluctuation of soft and hard mast abundance during the three-year study 

period influenced the level of nuisance activity for individual study years. Mast 

assessment surveys are ranked on a scale of 1 (very poor) to 10 (very good) for each 

species. Assessed species include: oak, beech, apple, raspberry, blackberry, blueberry, 

mountain ash, beaked hazel nut, American cherry and choke cherry.   

 

 

 
Figure 4.5   The number of reported human-bear conflicts and the annual mean mast 

production score (all species pooled annually) were inversely proportional.   
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Harvest and non-harvest mortality data including 2007-2011 regarding study bear 

mortality was extracted from NHFGD’s annual harvest database (Table 4.2). 

Seventeen (77%) of the 22 study animals that were captured and tagged were killed 

either by vehicle (n = 1), homeowner (n = 2) or during the fall hunt (n = 17). Two 

bears have not been recorded as harvested and are assumed at large.  

 

 

Table 4.2  During the fall bear hunts including 2007-2011, 82% of 17 study animal 

mortalities were from hunters. In the years including 2007-2009, nine of ten study bear 

mortalities were during the fall hunt. 

 

Sex Age Harvested Year 

Female 15.5 hunter 2007 

Male 3.5 hunter 2007 

Male 3.5 hunter 2008 

Male 4.5 hunter 2008 

Male 4.5 hunter 2008 

Male 3.5 hunter 2008 

Male 10.5 hunter 2008 

Female 5.5 homeowner  2009 

Male 3.5 hunter 2009 

Male 1.5 hunter 2009 

Male 5.5 hunter 2010 

Male 1.5 road kill 2010 

Male 1.5 hunter 2010 

Female unk homeowner  2011 

Male 3,5 hunter 2011 

Male 4.5 hunter 2011 

Male 5.5 hunter 2011 
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Chapter 5  

Discussion 

 

5.0   Introduction  

Several factors limited the sample size and data collection during this study. 

Opportunities for bear captures and overall capture success fluctuated during the three-

year period due to varied levels of nuisance activity which appeared directly 

associated with the abundance of annual natural food resources (mast production). 

Mast production in 2007 and 2009 was poor resulting in an increase in complaints and 

capture opportunities. The affinity of bears to forage in human-occupied areas 

increases during years of low food abundance and distribution.  As a result, conflicts 

between bears and humans increase during years when mast production is poor as 

bears seek alternative resources within communities (Rogers 1976, Herrero 2002, 

McDonald et al. 1994, LaMere 2010). Abundant mast production in 2008 resulted in a 

lower complaint year with fewer bears seeking anthropogenic foods creating fewer 

opportunities for captures in communities. In addition to lowered overall complaints 

and captures, food abundance also decreased the ability to treat bears due to decreased 

nuisance activity after the bears were collared. Collar failures resulted in limited GPS 

data collection and had a significant impact on sample size. Collectively, the collars 

logged 41% of the potential total locations they were programmed to collect. Fifty-

seven percent (57%) of all collars collected no data or erratic data and 43% logged 

continuous, usable data. Locations of collared bears were manually determined via 

telemetry and recorded during the 28-day period. The manual telemetry data provided 

supplemental data for location gaps that were created by the collar GPS failures.  

Despite low sample size, results from this research mimic the findings of similar 

studies that tested the effects of aversive conditioning on bears. Beckman, et al. (2004) 

concluded that 57 of 62 bears returned to the area in which they had received multiple 

forms of aversive conditioning including pepper spray, 12-gauge rubber buckshot, 

rubber slugs, cracker shells, yelling and hounds. Mazur (2010) experienced a 

reduction in nuisance behavior by applying projectiles, pepper spray and chasing on 

foot, although bears (n= ~150) did return to forage on anthropogenic foods. Gillin et 

al. (1994) applied aversive conditioning techniques including conditioning stimuli of 

two taped bird calls and various projectiles which temporarily deterred nuisance 

behavior on a small sample of 5 female grizzly bears.  

Beckmann and Stewart, et al. and Gillin, et al., concluded that bears that occupied 

habitat within close proximity of residential areas represented bears that were 

opportunistic feeders and would enter residential areas for human-related food 

attractants.  We assumed bears that had seasonal home ranges which contained an 

interface (.40 km buffer) between suitable bear habitat and residential communities 

would be inclined to spend considerable time in residential areas foraging on 

anthropogenic attractants, specifically during periods of low natural food abundance. 

Low food abundance causes bears to adopt this behavior but habituated bears become 
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bears less influenced by annual food abundance. Nearly half (41.2%) of all bear 

locations were within the treatment area (community = 20.7%, 0.40 km = 20.5%). 

Additional locations within 0.80 km and 1.6 km buffers of the core community 

equaled 24.3% and 34.5% respectively. Bears that become habituated and/or food 

conditioned are inclined to incorporate anthropogenic attractants into their seasonal 

home range even in years of natural food abundance (Beckman 2003, Ellingwood 

2003, Stewart, et al .2009).   

5.1 Nuisance Behavior 

Seasonal use of anthropogenic attractants by bears within the study communities 

typically began in the month of April with reported complaints peaking in mid-July 

and lessening throughout the month of August. Many of the preferred soft mast 

species (raspberries, blueberries, blackberries) that bears seek become available in the 

months of July and August. The number of reported human-bear conflicts and the 

annual mean mast production score were inversely proportional over the 3-year 

period. During years when mast was low conflicts rose; when natural food sources 

were abundant conflicts decreased. Conflicts increase in years when mast production 

is poor as bears seek alternative resources near or within communities (Lamere, 2010, 

Rogers 1976, McDonald et al. 1994).  

 

Anthropogenic attractants that are accessible to bears are likely to cause human food-

conditioned and/or human habituated bears. Food-conditioning can lead bears to feed 

in close proximity to humans which lessens their natural wariness of people and may 

create an unacceptable level of habituation (Herrero 2002).When measures are not 

taken to discourage this behavior, habituation levels tend to increase (Beckman & 

Becker 2003). All bears in this study were observed engaging in both nocturnal and 

diurnal foraging on anthropogenic attractants in densely populated areas. Bears 

feeding in dumpsters or at birdfeeders created recreational viewing opportunities in 

backyards and communities. (Appendix G). These bear/human interactions increased 

habituation levels. Habituation levels were further increased in Berlin and Bethlehem 

by the presence of illegal, intentional bear feeding sites (backyards) within those 

communities (Appendix G). These bears are commonly considered “problem bears” 

and are routinely addressed by management agencies with various AC methods or 

translocation and are at risk of lethal control (Herrero 2002). 

Treatments 5.2 

Aversive conditioning is employed to reduce bear-human conflicts and deter bears 

from undesirable behavior. Since rubber buckshot and trained bear hounds are two of 

the most commonly used AC techniques wildlife managers employ, determining their 

efficacy was essential to more efficient conflict abatement management. Measuring 

the distance a bear travels after treatment and the time that elapsed before the bear 

returned to the conflict area after treatment provided a method to measure the success 

of deterring unwanted bear behavior. Comparing the number of locations of a bear in 

residential areas before and after treatment provided additional insight to the efficacy 

of the two methods. 
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5.2.1 Treatment application 

Aversive conditioning treatments within the defined treatment area were executed in 

an attempt to deter bears from the communities in which nuisance activity occurred. 

AC treatments are considered most effective if applied consistently each time the bear 

is at an attractant and engaged in nuisance behavior. Opportunities for managers to 

apply AC treatments within these parameters can be challenging. Researchers were 

not on site each and every time a bear engaged in nuisance behavior within the 

treatment area. This resulted in inconsistent treatments in relation to the periods of 

time when bears exhibited nuisance activity and were active in the community.   

We experienced difficulty in administering RB treatments when bears were in heavy 

vegetation. Nocturnal RB treatments presented visibility-issues in unlit areas as well 

as areas of dense vegetation. Opportunities for treatment were limited depending on a 

bear’s proximity to an attractant or the location of the attractant in relation to a home 

(e.g. birdfeeders hanging off porches, dumpster or garbage cans close to house). 

TBH treatment opportunities were limited when nuisance activity occurred in areas of 

high road density due to consideration of safety for both hounds and bears. The  ability 

of the dogs to detect the  scent of the bear several hours (< 6) after nuisance activity 

occurred allowed TBH treatments to be used despite the fact that the bear was not 

present (but still located in the treatment area). Hound treatments could not be applied 

during nocturnal hours as New Hampshire law prohibits running hounds during those 

hours. 

During RB treatments it was possible for the animal to effectively distance itself from 

the researcher after initial hazing shots were fired. Because the level of threat 

associated with this method of treatment was intermittent, it is assumed that this 

activity had little influence on the bear’s successive movement. During these 

treatments bears typically moved only as far as the next attractant or closest vegetative 

refuge within the treatment area. Therefore, treatments that occurred > 10 minutes 

subsequent to the initial treatment were considered separate independent treatments. 

In contrast, during TBH treatments the hounds were in close proximity to the bear and 

posed a continuous threat during the entire chase including when bears were treed or 

bayed. This presumably influenced the bear’s direction of travel and amount of time 

and distance the bear traveled during treatments.  

5.2.2 Distance traveled and time elapsed before return 

Metrics used to measure the effectiveness of AC treatments included distance traveled 

by bear during individual treatment applications and amount of time that elapsed 

before a bear returned to the treatment area. When the bear did not leave the area after 

treatment, distance/time metrics equaled the distance/time between the location of 

treatment and the first location where the bear remained for > 1 hour. Beckman et al. 

measured effectiveness according to the number of days before bears returned to the 

“urban patch” after treatment application. Gillen et al. measured speed and distance 

after individual treatments including the time it took a bear to travel the first 20 meters 
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after treatment and the distance (meters) it traveled in the first two minutes after 

treatment. 

 

We found that RB treatments would generally move a bear away from a particular 

area containing an attractant.  However, after a bear was treated at one location, it 

typically moved to a nearby area containing an attractant or sought short-term refuge 

in wooded cover within the community. After hazing ended, these bears would 

continue their search for and use of human-related food attractants.   

Select animals (bear ID RB3), were examples of highly food conditioned and 

habituated bears. RB3 frequented attractants in proximity to human activity during all 

Time Periods. RB treatments would move this bear away from a particular attractant 

site and on to another nearby attractant providing numerous (16) RB treatment 

opportunities. Observation of this bear’s behavior within the community indicated that 

the AC techniques tested had minimal influence on the bear’s level of nuisance 

activity.  After treatment, the bear did not travel far from the location in which it was 

hazed (mean = 0.17 km; SD = 0.14) and did not stay out of the treatment area for a 

long period of time (mean = 5.7 hours; SD = 14.1 hours).  

During and after treatments, bears chased with hounds traveled further and returned 

later compared to bears shot with RB. Beckman et al. 2004 reported that bears treated 

with multiple deterrents plus chased by hounds upon release returned later (mean = 

154 + 202 days) than bears treated with multiple deterrents and not chased by hounds 

upon release (88.4 + 76.5 days).  

Hounds were more adept at using scent and speed to follow a bear’s travel route than 

researchers’ capabilities of speed and detection to follow and locate bears during 

treatments. This resulted in longer TBH hazing treatments in both time and distance. 

Bears tended to continue to run after the hounds were retrieved. It is likely bears were 

more threatened by being chased by hounds than by being hazed with rubber 

buckshot.  

5.2.3 Proportion of time in treatment area and use of attractants 

There was minimal change in RB bear activity in the treatment area (decrease of 

0.05%) for the RB bears (Map A).  The proportion of time that bears in the TBH group 

spent in the treatment area decreased by 30% during the treatment period (Map B). 

Several factors need to be considered in determining the reasons for these outcomes. 

Two distinct differences in the treatment groups were age and gender. The TBH group 

had a mean age of 4.8 years and was made up of females accompanied by c-o-y while 

the RB group had a mean age of 2.3 years and consisted of all males. 

 

Typically, sub-adult males (< 3 years of age) disperse within the first or second year 

after family break-up at 1.5 years of age (Rogers 1987, Schwartz and Franzmann 

1992, Lee and Vaughan 2003). The sub-adult RB bears were collared in June and July 

during the time of family break-up. These juvenile bears may have been exhibiting 
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learned feeding behavior from the sow by frequenting familiar attractant sites in their 

natal area previous to dispersal.  

 

Dumpsters, household garbage and birdfeeders provide a high caloric gain at a 

minimal cost of energy for bears. The quality and abundance of available 

anthropogenic resources can impact the level of nuisance activity. The attractants at 

treatment sites that TBH sows foraged on in Berlin were 67 % household garbage and 

33% birdfeeders while RB bears foraged on 61.7% anthropogenic and 28.3% soft mast 

(apples, berries). Sixty-one percent (61%) of the anthropogenic attractants for RB 

bears were dumpsters, 30% birdseed and 9% garbage. All of these attractants are 

generally replenished on a daily or regular basis. 

Seventy-five percent (75%) of the TBH bears were females accompanied by cubs. 

Females tended to have smaller seasonal home ranges (79.9% locations within 0.08km 

of the core community) than the males (65.5 % locations within 0.08km). Females 

with cubs have smaller home ranges (Gillin et al., 1997, Ellingwood, 2003).  Each sow 

treed the cubs within the treatment area early in the chase and returned to retrieve cubs 

within 10 hours after treatment was initiated. Removal from the treatment area was 

temporary as all TBH bears and cubs did return to anthropogenic foraging in the 

treatment area. Gillen et al. found that hounds only temporarily discouraged sows with 

cubs from anthropogenic foraging. Since each female was accompanied by c-o-y, 

fidelity to a familiar maternal home range may have influenced their return (Smulders 

et al. 2012).  

The TBH females were treated during the months of May and June at a time of year 

when natural foods can be limited and lactating sows have heightened nutritional 

needs. Generally, preferred early summer soft mast such as blueberries and raspberries 

do not become available until July. Treatment outcome may have been affected by the 

lack of natural foods available during the treatment period causing these sows to return 

to forage on accessible human-related foods in densely populated neighborhoods. 

Garbage was readily available on the streets on days of trash pick-up and often easily 

accessible at other times due to poor garbage storage practices by residents. Beckmann 

and Stewart et al. determined that bears incorporate communities where anthropogenic 

foods are accessible in both quantity and quality into their seasonal home ranges.  

All RB bears were treated in the months of July and August when soft mast had 

ripened and become available. The RB bears occupied distinct seasonal home ranges 

that included areas of natural foods though GPS locations at anthropogenic food sites 

revealed that RB bears were sharing anthropogenic resources (Map C). The fact that 

multiple bears were sharing these resources indicates that both the quality and quantity 

of attractants were sufficient to sustain use by multiple bears. RB bears did not need to 

forage long at dumpsters or travel far to access numerous dumpsters in the 

community. Bears will share food resources when they are abundant (Kilham and 

Gray 2002). 

 

The TBH sows occupied distinct seasonal home ranges adjacent to one another and 

GPS locations indicated that they were not sharing anthropogenic resources (Map D). 
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This may have been partly due to fidelity to their maternal seasonal home range and/or 

heightened nutritional needs associated with abundance and quality of anthropogenic 

resources available to them within their individual home ranges. The adult females had 

well established home ranges that did not overlap. Sows with cubs have low tolerance 

for other bears in their home range (Rogers, 1987).  

 

The TBH females with cubs were the more challenging group to deter presumably due 

to higher nutritional needs, less mobility due to presence of cubs and smaller home 

ranges. It is unlikely that RB treatments would have been any more effective deterring 

this group’s behavior since results indicated that TBH treatments had a greater impact 

as a deterrent than RB treatments. Hounds may have had a stronger impact on the 

young, unencumbered RB males. In densely human populated areas, RB treatments 

were easier to apply and more readily accepted by the general public than hound 

treatments. TBH treatments were a better choice for hazing bears in more rural areas 

where concerns for human interference such as vehicle traffic were less of a concern. 

Regardless of age, gender, mast abundance, quality and quantity of anthropogenic 

resources and type of treatment all treated bears returned to the treatment area 

following treatments. 
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Chapter 6 

Conclusion and Recommendations 

 

6.0   Overview 

The primary objective of the study was to evaluate the impact of two common forms 

of AC on the nuisance activity levels of black bears that use human-related food 

attractants. Results indicate that the two aversive conditioning methods tested (TBH 

and RB), impacted nuisance behavior on a short-term basis (< 48 hours). These 

methods are valid and can be executed to allow time for individuals or communities to 

secure or remove attractants thereby preventing access by bears. Most AC methods are 

applied as a reactive response to nuisance behavior in a singular situation. Wildlife 

managers’ ability to utilize TBH or RB treatments as tools to resolve an immediate 

conflict assures the public that their concerns are being addressed and increases 

confidence in conflict management practices. These AC techniques and other wildlife 

management deterrent tools (i.e. translocation, various hazing techniques) may also 

postpone mortality of problem bears until the fall hunting season (Smith 2013). 

Wildlife managers seek long term solutions for deterring bear-human conflicts, 

therefore a proactive approach for addressing the cause of the unwanted behavior 

would be a more desirable approach. Results from this and previous AC research 

conclude that accessible anthropogenic attractants are the most common cause of  

bear-human conflict issues (Beckmann and Stewart, et al., Baruch-Mordo et al. 2008, 

Ellingwood 2003, Gillin et al. 1994, Hristienko and McDonald Jr. 2007, Mazur 2010, 

Peine 2001 and Rogers et al.1976).  

 

6.1   Education efforts 

The most challenging issue in the management of bear-human conflicts does not 

involve the animal but rather management of people (Ellingwood 2003, Gillin 1994, 

Breck et al. 2009). Bears will continue nuisance activity as long as attractants remain 

accessible. It is important for people to acknowledge that it is human behavior that 

creates nuisance bear behavior. This can be achieved through education efforts. The 

results from AC research need to become the framework for future bear-human 

conflict education. It is important to inform the general public that wildlife managers 

have tested AC methods and have abatement tools to employ but these tools do have 

limitations (e.g. short-term, not applicable for certain situations, etc.). Long-term 

solutions need to be stressed through education with emphasis on reducing 

anthropogenic attractants, reducing perceived risk of human safety, increasing human 

tolerance for bears and addressing issues that threaten the well-being of the bears.  

Educational efforts designed to reduce anthropogenic resources and associated bear-

human conflicts would be most effective if introduced at a community level. Actions 

for reducing these attractants should involve varied groups including local governing 

bodies (e.g. select boards, law enforcement, conservation commissions) and trash 

removal companies. Wildlife managers should seek opportunities to work with these 
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groups to provide targeted educational messaging and information which could be 

used to provide “bear aware” outreach programs to communities.  

6.2   Policy and regulation 

Results indicate that the level of success for TBH and RB treatments was 

compromised by accessible anthropogenic resources. These AC applications appear 

futile at altering nuisance behavior by bears for any extended period of time as long as 

attractants continue to remain accessible.  Bears are willing to take risks in human-

populated areas when their efforts are rewarded by accessibility to human-related food 

sources. 

Elevated efforts are necessary to effectively reduce bear-human conflicts in problem 

areas/communities. Local wildlife feeding ordinances can play a key role in reducing 

or eliminating attractants which would lead to fewer encounters between bears and 

humans. In a New Hampshire survey regarding wildlife ordinances, 81% of  

respondents  from six towns  supported efforts to modify human behavior to achieve a 

reduction in conflicts with bears (Comeau 2012). Overall, survey results revealed that 

landowner attitudes were favorable toward coexisting with bears and ordinances were 

not considered to be “burdensome”. Peine 2001 and Gore 2004 suggest that 

communities experiencing high bear activity tend to be more receptive to local 

ordinances. Ordinances should be created to address the most prevalent types of 

attractants (e.g. commercial dumpsters, roadside trash removal, birdfeeders, etc.) 

within individual communities. Communities in NH also include conflicts with bears 

that are intentionally fed by humans causing the bears to acquire an increased level of 

comfort in close proximity to humans and occupied dwellings. This creates public 

concern for property and human safety. Intentional feed sites attract multiple bears to a 

condensed area which can decrease public tolerance for bears. Comeau 2012 reported 

that survey respondents viewed habituated bears as more dangerous than wild bears 

due to their loss of natural fear of humans. Consideration of regulations/laws to 

address intentional and unintentional feeding of bears at a state and /or local level 

should be investigated further for public acceptance, enforceability, compliance and 

efficacy. 
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APPENDIX  A.   HUMAN-BEAR MANAGEMENT LEXICON 

This is a lexicon of terms and concepts for human–bear management.  Italicized terms 

are included in the lexicon. (Hopkins et al. 2010) 

Definitions for terms and concepts 

aggressive behavior:  bear behavior (defensive or offensive) that is threatening to 

people aggressive bear: a bear that has displayed aggressive behavior and is a public 

safety concern defensive-aggressive bear: a bear that may be a public safety concern 

because it exhibited aggressive behavior in response to being provoked 

offensive-aggressive bear:  a bear that may be a public safety concern because 

evidence suggests the bear exhibited aggressivebehavior and was not provoked 

anthropogenic food:  foods or attractants having a human origin 

aversive conditioning:  a learning process in which deterrents are continually and 

consistently administered to a bear to reduce the frequency of an undesirable behavior 

aversive conditioning treatment (or trial):  a management method that attempts to use 

the aversive conditioning learning process to modify bear behavior for the long-term 

bear attack:  intentional contact by a bear resulting in human injury (verbatim from 

Smith et al. 2005) 

bear deterrent:  aversive agent administered to bears to cause pain, avoidance, or 

irritation 

bear incident:  an occurrence that involved a human–bear conflict or episodes where 

bears caused property damage, obtained anthropogenic food, killed or attempted to kill 

livestock or pets, or were involved in vehicle collisions (Gunther 1994, Schirokauer 

and Boyd 1998, Gunther et al. 2004, Wilder et al. 2007) 

bear jam:  an instance when people slow or stop their vehicles to view or photograph 

bears, causing traffic congestion (Gunther and Biel 1999) 

bear sighting:  an observation when a bear was seemingly unaware of the person 

observing it (not a human–bear interaction), had no observable stress-related response 

to the person during an interaction (Smith et al. 2005, Wilder et al. 2007), or 

responded to the person (who did not take extreme evasive action) by taking evasive 

action 

bear that tolerates people:  a bear that does not take evasive or aggressive action when 

in the presence of people (habituated or innately tolerant) 
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conditioning:  learning involved in receiving a reward or punishment for a given 

response (behavioral act) to a given stimulus (verbatim from McCullough 1982) 

evasive action of bears or humans:  when a bear or person responds to a human–bear 

interaction by escape or avoidance 

food-conditioned bear:  a bear that has learned to associate people (or the smell of 

people), human activities, human-use areas, or food storage receptacles with 

anthropogenic food (Herrero et al. 2005) 

habituation:  the waning of a response (or muted response) when a reward or 

punishment is discontinued (verbatim from McCullough 1982) 

habituated bear:  a bear that shows little to no overt reaction to people (Herrero et al. 

2005) as a result of being repeatedly exposed to anthropogenic stimuli without 

substantial consequence 

hard release:  a hazing method where deterrents are administered to a bear as it exits a 

trap 

hazing:  a technique where deterrents are administered to a bear to immediately 

modify the bear’s undesirable behavior (Schirokauer and Boyd 1998) 

human–bear conflict:  when a bear exhibited stress-related or curious behavior, 

causing a person to take extreme evasive action (Schirokauer and Boyd 1998), made 

physical contact with a person or exhibited clear predatory behavior, or was 

intentionally harmed or killed (not including legal harvests) by a person 

human food:  anthropogenic foods that only include human foodstuff and food waste 

human–bear interaction:  an occurrence when a person and bear are mutually aware of 

each other (Smith et al. 2005) 

human–bear management:  a bear population management program that focuses on 

mitigating bear incidents and providing bear viewing opportunities 

management bear:  a bear that may be monitored for management purposes because it 

is individually identifiable 

management closure: when management staff restrict or prevent human access to an 

area because of the increased potential for human–bear conflict 

management removal: lethal or non-lethal removal of a bear from the population by or 

at the direction of management personnel 
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management status: a classification assigned to each management bear of habituated 

(not food-conditioned), food-conditioned (not habituated), habituated and food-

conditioned, aggressive, predatory, unknown,or unmanaged 

on-site release: a management method that consists of capturing and releasing a bear 

at the site of capture (Gunther et al. 2000, Clark et al. 2002) 

overt reaction distance (ORD): the distance at which a bear visibly responds to people 

(Herrero et al. 2005) during a human–bear interaction 

predatory bear: a bear that preyed or attempted to prey on people (Herrero and 

Higgins 2003) 

proactive human–bear management: a population-level management strategy that 

aims to deter or prevent individual bears not previously or currently involved in bear 

incidents from being involved in incidents 

problem bear: a bear involved in repeated bear incidents 

provoked bear: when a person enters a bear’s ORD 

reactive human–bear management: a management strategy that responds to individual 

bears involved in bear incidents through immediate and direct action (Thompson and 

McCurdy 1995) or increases the harvest of a local population of bears in an attempt to 

reduce bear incidents Ursus 21(2):154–168 (2010) 

relocation: the capture and subsequent transport of a bear from the site of capture to a 

location within its likely home range often in an attempt to temporarily mitigate bear 

incidents 

stress-related behaviors: observed bear response when provoked during a human–bear 

interaction (Herrero et al. 2005) 

translocation: the capture and subsequent transport of a bear from the site of capture 

to a location outside its presumed home range often in an attempt to permanently 

mitigate bear incidents or augment a population 

unknown bear: a bear that has an unknown management status and will be monitored 

in the future 
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APPENDIX B.    SUMMARY TABLE OF GPS PERFORMANCE 

 A summary table of collar GPS performance, year, bears treated, number of positions logged, 

fix success rate and comments regarding performance. 

Year Treated 
Collar 

Model 

Positions 

Logged 

Fix 

Success 

Rate 

# of days data collected 

2007 No RD* 0 0% 0 days; battery pack lost 

2007 No RD 396 U 3 days; GPS stopped logging  

2007 No RD 0 0% 0 days; power source failed 

2007 Yes RD 0 0% 
0 days; data by telemetry 

(TBH1)  

2007 Yes RD 0 0% 0 days; GPS failed 

2008 No     Q4000** 1881 47% 15 days of data 

2008 No Q4000 1368 34% 12 days continuous data 

2008 No Q4000 2680 67% 21 days continuous data 

2008 No Q4000 540 13% 8 days of data 

2008 No Q4000 2415 60% 20 days continuous data 

2009 Yes Q4000 4002 99% 
28 days continuous data 

(TBH2) 

2009 Yes Kedzig 3772 94% 
28 days continuous data 

(TBH3) 

2009 Yes Q4000 Pod 0 0% 
0 days; data by telemetry 

(TBH4) 

2009 No Q4000 3742 93% 28 days continuous data 

2009 Yes Q4000 3428 85% 28 days continuous data (RB2) 

2009 No Q4000 4610 76% 43 days continuous data 

2009 Yes Q4000 3843 95% 28 days continuous data (RB1) 

2009 No Kedzig 721 97% 7 days  data; cotton spacer broke 

2009 Yes Q4000 Pod 1096 27% 28 days erratic data (RB4) 

2009 No Q4000 Pod 736 51% 10 days ; cotton spacer broke 

2009 Yes Q4000 Pod 0 0% failed/ data by telemetry (RB3) 

*Researcher designed  **Telemetry Solutions Quantum4000 
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APPENDIX C.    LINCOLN, NH WILDLIFE ORDINANCE 

 

 
Town of 

Lincoln, New Hampshire 

Selectmen’s Wild Animal Ordinance 

 

Lincoln is a resort and recreational community with a large number of transient 

visitors and guests. A major portion of the town consists of White Mountain National 

Forest, home to an ever-increasing number of wild animals. This ordinance is adopted 

in an effort to assist our residents and guests in peacefully coexisting with the wild 

animals upon whose habitat we are infringing. Also, this ordinance is intended to 

enhance freedom and safety of movement in public areas of town.  

In recognition that these animals are wild and should be left alone for the welfare and 

safety of both the animals and our residents and guests, it is hereby enacted by the 

Board of Selectmen that:  

 No person shall engage in the practice of baiting wild animals.  

o For purposes of this ordinance, baiting shall mean the placing of any 

food or other substances so as to lure or attract wild animals. 

o For purposes of this ordinance, wild animals shall include furbearing 

and game animals as defined by NH RSA 207:1. 

 No person shall loiter within 100 feet of the solid waste dumpsters nor shall 

they knowingly approach within 100 feet of any wild animal within the zoning 

confines of the Town of Lincoln.  

 All domestic and commercial refuse must be placed in one of the  

 following:  

o A building, house or garage that is inaccessible to wildlife  

o A wildlife resistant container  

o A container that is placed in a wildlife resistant enclosure  

o Deposited at an appropriate town disposal site. 

  

The provisions of this Ordinance shall apply to all persons except those licensed by 

the State of New Hampshire, Department of Fish and Game.  

Any person who knowingly violates the provisions of this ordinance shall be guilty of 

a violation and subject to a fine of not more than $500.  

 

A person may choose to pay a civil forfeiture of $25 to the Town Clerk within 48 

hours of the time notice of violation is provided and shall there by waive the right to 

be heard in district court and shall not be prosecuted for that offense. For each 

subsequent offense by the same person, the amount of civil forfeiture shall be $50. 

However, civil forfeiture may not be paid after three (3) offenses in one (1) year, but 

rather their case shall be disposed of by district court proceedings and fines.  

 

This ordinance shall be effective August 4, 2003  

Town of Lincoln  

By its Board of Selectmen 
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APPENDIX D.    FRANCONIA, NH WILDLIFE ORDINANCE 

 

Town of Franconia, New Hampshire 

Wildlife Animal Ordinance 

 

This ordinance is adopted in an effort to assist our residents and guests in peacefully 

coexisting with the wild animals in our town. In recognition that these animals are wild 

and should be left alone for the welfare and safety of both the animals and our residents 

and guests, it is hereby enacted by the Board of Selectmen that:  

 

1) No person shall engage in the practice of baiting wild animals  

 

a. For purposes of this ordinance, baiting shall mean the placing of any food 

or other substances so as to lure or attract wild animals  

 

b. For purposes of this ordinance, wild animals shall include fur-bearing and 

game animals as defined by NH RSA 207:1  

 

2) All domestic and commercial refuse must be placed in one of the following:  

 

c. A building, house or garage that is inaccessible to wildlife.  

 

d. A wildlife resistant container.  

 

e. Deposited at an appropriate town disposal site.  

 

The provisions of this Ordinance shall apply to all persons except those licensed by the 

State of New Hampshire, Department of Fish and Game.  

Any person who knowingly violates the provisions of this ordinance shall be guilty of a 

violation and subject to a fine of note more than $500.  

A person may choose to pay a civil forfeiture of $25 to the Town Clerk within 48 hours of 

the time of notice of violation is provided and shall thereby waive the right to be heard in 

district court and shall not be prosecuted for that offense. For each subsequent offense by 

the same person, the amount of civil forfeiture shall be $50. However, civil forfeiture may 

not be paid after three (3) offenses in one (1) year, but rather their case shall be disposed 

of by the district court proceedings and fines.  

 

This ordinance shall be effective September 3, 2007  

Town of Franconia by its Board of Selectmen 
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APPENDIX E.    GORHAM, NH WILDLIFE ORDINANCE 

 

Town of Gorham New Hampshire 

Wild Animal Ordinance 

 

The town of Gorham is a resort and recreational community with a large number of 

transient visitors and guests. It borders not only the Androscoggin River, but also the 

White Mountain National Forest, home to an ever-increasing wildlife population. This 

ordinance is enacted in an effort to assist our residents and guests in peacefully 

coexisting with the wild animals upon whose habitat we are infringing. This ordinance 

is intended to primarily enhance freedom and safety of movement in public areas of 

Town.  

 

In recognition that these animals are wild and should be left alone for the welfare and 

safety of both the animals and our residents and guests, it is hereby enacted by the 

Board of Selectmen that:  

 

1) All domestic and commercial refuse must be placed in one of the following:  

 

      1. A building, house or garage that is inaccessible to wildlife.  

 

      2. A wildlife resistant container (commercial dumpsters that are secured with a   

          locking mechanism).  

 

      3. A container that is placed in a wildlife resistant container.  

 

2) All refuse that is put out for curbside pick-up shall not be placed at the curb until 

    5 AM on the actual day of pickup.  

 

The provisions of this ordinance shall apply to all persons and businesses located in 

the Town of Gorham except those licensed by the State of New Hampshire, 

Department of Fish and Game.  

 

Any person who knowingly violates the provisions of this ordinance shall be guilty of 

a violation and subject to a fine of not more than $100.00. A person may choose to pay 

a civil forfeiture of $25.00 to the Town Clerk/Tax Collector within 48 hours of the 

time of notice of violation and shall thereby waive the right to be heard in district 

court and shall not be prosecuted for that offense. For each subsequent offense by the 

same person or business, the amount of civil forfeiture shall be $50.00. However, civil 

forfeiture may not be paid after three (3) offenses in one (1) year, but rather their case 

shall be disposed of by District Court proceedings and fines. 
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APPENDIX  F.     BETHLEHEM, NH WILDLIFE ORDINANCE 

Town of Bethlehem 

Town Ordinance 2010-01 

Wild Animal Ordinance 

 

Be it ordained by the Board of Selectman of the Town of Bethlehem,  New Hampshire 

as follows: 

Bethlehem is a resort and recreational community with a large number of transient 

visitors and guests. A major portion of the town consists of heavily forested areas, 

home to an ever-increasing number of wild animals. This ordinance is adopted in an 

effort to assist our residents and guests in peacefully coexisting with the wild animals 

upon whose habitat we are infringing. Also, this ordinance is intended to enhance 

freedom and safety of movement in public areas of town.  

 

In recognition that these animals are wild and should be left alone for the welfare and 

safety of both the animals and our residents and guests, it is hereby enacted by the 

Board of Selectmen that:  

 

I. No person shall engage in the practice of baiting wild animals. 

  

 For purposes of this ordinance, baiting shall mean the placing of any 

food or other substances so as to lure or attract wild animals. 

 For purposes of this ordinance, wild animals shall include furbearing 

and game animals as defined by NH RSA 207:1. 

 Feeding of wildlife may occur between the dates of November 1
st
 and 

April 15
th

 of the following year, with the exception of bear and 

raccoon. If either bears or raccoons appear at a feeding site during those 

times the sites must be closed for a minimum of 14 days or until either 

bears or raccoons are no longer returning. No feeding of wildlife may 

occur  between the dates of April 15
th

 and November 15
th

 of any given 

calendar year. Except for any or all persons licensed by the State of 

New Hampshire Department of Fish and Game. 

 

II.  No person shall loiter within 100 feet of the solid waste dumpsters nor 

shall they knowingly approach within 100 feet of any wild animal within 

the zoning confines of the Town of Bethlehem.  

 

III. All domestic and commercial refuse must be placed in one of the  

following:  

 

 A building, house or garage that is inaccessible to wildlife  
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 A wildlife resistant container  

 A container that is placed in a wildlife resistant enclosure  

 Deposited at an appropriate town disposal site. 

 

 The provisions of this Ordinance shall apply to all persons except those licensed by 

the State of New Hampshire Department of Fish and Game.  

 

Any person who knowingly violates the provisions of this ordinance shall be guilty of 

a violation and subject to a fine of not more than $1000.  

 

A person may choose to pay a civil forfeiture of $100 to the Town Clerk within 48 

hours of the time notice of violation is provided and shall there by waive the right to 

be heard in district court and shall not be prosecuted for that offense. For each 

subsequent offense by the same person, the amount of civil forfeiture shall be $250. 

However, civil forfeiture may not be paid after three (3) offenses in one (1) year, but 

rather district court proceedings and fines shall dispose of their case. 

 

 

 

 

This ordinance shall be effective: July 12, 2010 

 

 

 

Town of Bethlehem 

By its Board of Selectman 
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APPENDIX G. SUMMARY OF TREATMENT FREQUENCY  

 

A summary of frequency and time of day treatments were administered to bears. This 

table also includes a listing of the most common food sources present at individual 

treatment locations for both RB and TBH bears. Anthropogenic foods foraged by all 

treated bears at treatment sites were dumpsters (38%), household garbage (24%), and 

birdseed (22%). Natural foods (apples, chokecherries) were found at 16 % of the 

treatment locations. 

 

 

 

 

 

 

 

Bear ID Date Time Attractant Bear ID Date Time Attractant

RB1 8/4/09 0618 birdseed RB3 8/10/09 0900 birdseed

RB1 8/4/09 0638 birdseed RB3 8/10/09 0925  garbage

RB1 8/6/09 0855 dumpster RB3 8/12/09 1130 dumpster

RB1 8/12/09 0915 apples RB3 8/12/09 1145 apples

RB1 8/12/09 0545 apples RB3 8/14/09 1855 chokecherry

RB2 8/18/09 0605 dumpster RB3 8/14/09 1905 chokecherry

RB2 7/30/09 0625 dumpster RB4 7/22/09 2030 dumpster

RB2 8/7/09 2205 birdseed RB4 7/22/09 2120 dumpster

RB2 8/7/09 0830 birdseed RB4 7/30/09 0045 garbage

RB3 8/13/09 1300 dumpster RB4 7/30/09 0115 dumpster

RB3 7/30/09 0830 dumpster

RB3 7/30/09 1258 dumpster TBH1 8/5/07 0830 garbage

RB3 8/1/09 0810 birdseed TBH1 8/14/07 0920 garbage

RB3 8/2/09 1235 dumpster TBH2 5/9/09 1045 garbage

RB3 8/2/09 1250 dumpster TBH2 5/14/09 1130 garbage

RB3 8/3/09 0735 dumpster TBH3 5/14/09 1030 birdseed

RB3 8/6/09 0655 dumpster TBH3 5/19/09 1730 birdseed

RB3 8/6/09 0720 apples TBH4 6/17/09 1745 garbage

RB3 8/9/09 1435 garbage* TBH4 6/26/09 1830 garbage

*Household garbage
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APPENDIX H.  FOOD CONDIONED AND HABITUATED BEHAVIORS        

  

 

 

 

 

An unsecured dumpster can lead to the 

food conditioning of a bear. A bear in close 

proximity to people creates a public 

perceived risk for human safety and health.  

 

 

 at a dumpster 

Accessible attractants within a densely 

human populated neighborhood creates 

problems for everyone including the bears.  

A fed bear is a dead bear. 

A bear family accessing birdfeeders during 

daylight hours in densely populated 

communities illustrates an undesirable 

level of food conditioning and habituation. 

The intentional feeding of a bear creates a 

level of habituation which the public does 

not tolerate. It is illegal to feed bears in 

New Hampshire (NHFGD Administrative 

Rule FIS 310.01 2006). 
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Pre-treatment period                                   Treatment period 

 

 

 

 

 

 

 

  

 

 Map A.  Kernel point density images of RB bear locations during the pre-treatment 

(left) and the treatment (right) periods. The exterior outline depicts the treatment area 

and the interior outline depicts the community within the treatment area. RB3 was 

censored from the density maps due to incomplete data locations.               

Bear 

ID Treatments 

Mean 

distance (km) SD distance 

Mean return 

(hours) 

SD 

return 

RB2 4 0.96 0.74 9.00 8.6 
 

Bear 

ID Treatments 

Mean 

distance (km) SD distance 

Mean return 

(hours) 

SD 

return 

RB1 6 1.14 0.67 0.71 0.42 
 

Bear 

ID Treatments 

Mean 

distance SD distance Mean return 

SD 

return 

RB4 4 0.52 0.21 3.48 3.82 
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 Pre-treatment period                                   Treatment period 

 

 

 

 

 

 

         

 

Map B. Kernel point density images of TBH bear locations during the pre-treatment 

and the treatment periods. The exterior outline depicts the treatment area and the 

interior outline depicts the community located within the treatment area. TBH1 and 

TBH4 were censored from the density maps due to incomplete data locations.  

 

Bear 

ID Treatments 

Mean 

distance SD distance Mean return 

SD 

return 

TBH2 2 9.4 2.4 44.9 51.6 
 

Bear 

ID Treatments 

Mean 

distance SD distance Mean return 

SD 

return 

TBH3 2 5.15 1.34 2.65 0.49 
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Map C. The Bethlehem male collared bears (n=5) had individual seasonal home 

ranges which overlapped in areas which included anthropogenic attractants. RB3 was 

censored due to GPS collar failure.  

 

 

Map E.  TBH2 (white) and TBH3 (blue) maintained distinct seasonal home ranges and 

did not share anthropogenic resources. TBH2 traveled through TBH3’s territory once 

en route to retrieve her three cubs after a TBH treatment. Locations for TBH1 and 

TBH4 were censored due to incomplete location data. 
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