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Evaluating Preferences of Hunters and Landowners for Managing White-tailed Deer in
Southwest Minnesota — A Progress Report

Gino J. D’Angelo and Marrett D. Grund
SUMMARY OF FINDINGS

We mailed questionnaires to 3,600 hunters and 4,400 landowners in southwest
Minnesota to evaluate their experiences and attitudes regarding white-tailed deer (Odocoileus
virginianus) densities, hunting opportunities, and potential regulations for deer hunting. This
paper summarizes findings from 2 of 3 mailings that were completed. We expect final results
will be available in summer 2013. Preliminary results suggested hunters were satisfied with
deer densities, but would prefer to see a higher proportion of bucks in the population and more
older-aged bucks. Most landowners believed deer populations were too high or about right, and
46% of landowners wished to see deer densities reduced. The results of these surveys will help
evaluate the 2012 deer goal-setting process in southwest Minnesota, and will help inform
decisions about future management of deer in southwest Minnesota.

INTRODUCTION

During 2012, Minnesota Department of Natural Resources (MNDNR) conducted a deer
goal-setting process to gather public input to aid in setting deer population goals for 3 blocks of
deer permit areas (DPAS) in the state, including southwest Minnesota, the Grand Rapids area,
and the Hibbing area (Thorson 2012). The goal-setting process included development of
recommendations for deer population goals by stakeholder teams and an online survey of
voluntary participants. Stakeholder teams from the respective blocks represented hunters,
landowners, local government officials, and other people with an interest in deer. Stakeholder
teams were presented with information about deer biology and management in their region.
After discussion among the stakeholders, the team developed recommendations for deer
population goals.

Online surveys were available on the MNDNR public website and were announced
through news releases. Online surveys were open for a period of 26 days. Participants in the
online survey were voluntary, and they were asked to select 1 block of DPAs that was of interest
to them. These participants were presented with a slide show of information specific to the
block of DPAs, including the recommendations for deer population goals from the stakeholder
teams. Participants then completed a survey about deer management in their area, and were
asked at what level the deer population should be managed in the block of DPAs.

Online respondents indicated they would like deer populations to be increased in all 3
blocks of DPAs. In both the Grand Rapids area and the Hibbing area, >60% of respondents felt
that deer numbers were too low. The results were less clear in the southwest block of DPAs
with 46% of respondents indicating that deer numbers were about right and 50% of respondents
indicating that deer numbers were too low. With no plurality of opinion about deer population
levels in southwest Minnesota, the results of the goal-setting process were difficult to apply to
management. In addition, only 36% of online respondents were satisfied with the goal-setting
process. Thus, the purpose of our study was to obtain detailed public input data to aid in setting
deer population goals for southwest Minnesota.

OBJECTIVES

1) To evaluate the satisfaction of deer hunters with regards to their hunting experiences in
southwest Minnesota;

2) To identify the preferences of hunters for potential regulations to manage deer in
southwest Minnesota;
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3) To evaluate the experiences and attitudes of landowners in southwest Minnesota about
deer relative to land use on their property and perceptions of deer damage to agriculture;

4) To evaluate the satisfaction of landowners that hunt with regards to their hunting
experiences in southwest Minnesota; and

5) To identify the preferences of landowners for potential regulations to manage deer in
southwest Minnesota.

METHODS

The surveys focused on southwest Minnesota, including the counties of Brown,
Cottonwood, Jackson, Lac qui Parle, Lincoln, Lyon, Martin, Murray, Nobles, Pipestone,
Redwood, Rock, Watonwan, and Yellow Medicine. To evaluate potential geographic
differences in experiences and attitudes of respondents, the region was stratified into 2 sub-
regions. Sub-region 1 was generally north of U.S. Route 14, including DPAs 252, 279, 286,
288, 289, and 296. Sub-region 2 was generally south of U.S. Route 14, including DPAs 234,
237, 238, 250, 294, and 295.

We selected a random sample of 3,600 hunters from the MNDNR Electronic Licensing
System. All Minnesota hunters were asked to indicate which DPA they intended to hunt when
they purchased a license for hunting deer in 2012. Our survey population included adult,
resident firearms deer hunters who indicated they intended to hunt in 1 of the DPAs within the
study area. We randomly selected 1,800 hunters in each sub-region for this survey. We
created a database of landowners from tax records of the counties in our study area and
selected landowners who owned at least 1 property >160 acres. We then randomly selected
2,200 landowners for each sub-region for a total of 4,400 landowners.

We mailed individuals a self-administered questionnaire with a postage-paid return
envelope. Accompanying the survey was a cover letter, which requested participation in the
survey, outlined the goals of the survey, and assured individuals that their participation, contact
information, and answers would remain confidential. We conducted 3 mailings beginning on 21
February 2013 with 4 weeks between the first and second mailing, and 6 weeks between the
second and third mailings.

The survey of hunters was 8 pages and included questions about their hunting
participation and behaviors, satisfaction with their hunting experiences, opinions about deer
population levels, and preferences for potential regulations. The survey of landowners was 12
pages and included questions about land ownership, perceptions of wildlife damage, strategies
used to reduce wildlife damage, opinions about deer population levels, and preferences for
potential regulatory changes. Landowners who indicated they hunted were directed to the same
guestions asked in the survey of hunters, including their hunting participation and behaviors,
and satisfaction with their hunting experiences. Potential regulations for deer hunting presented
in the survey were: 1) an early youth-only season, 2) buck-only hunting when deer densities
were considered below goal in a DPA, 3) buck permit lottery with youth exemption, 4) antler
point restriction with youth exemption, 5) prohibit cross-tagging of bucks, 6) prohibit cross-
tagging of antlerless deer, 7) earlier start of the firearm season, and 8) delayed start of the
firearm season.

RESULTS and DISCUSSION

Two of 3 mailings were completed at the time of this report and we expect final results
will be available in summer 2013. The preliminary results we present in Tables 1-5 include data
from the first 2 mailings for the survey of hunters and landowners. Estimated response rates
from these 2 mailings were >50% and >44% for hunters and landowners, respectively.

Preliminary results suggested about 60% of hunters in southwest Minnesota were
satisfied with the number of antlerless deer and the total number of deer seen while hunting, but
hunters were less satisfied with the quantity and quality of bucks in the population (Table 1).

Although only 6% of hunters believed too many either-sex licenses were being offered by the
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MNDNR (Table 2) and most hunters believed deer densities were about right (Table 3),
approximately 52% of hunters responded that they would still like to have deer densities
increased (Table 4). In contrast, 31% of landowners were satisfied with current deer numbers
(Table 4) but 42% of landowners believed deer humbers were too high (Table 3) and 46% of
landowners would prefer to see deer densities decreased (Table 4). Thus, our preliminary
results indicated the majority of hunters and landowners were satisfied with current deer
numbers and believed the number of either-sex permits issued by the MNDNR has been
appropriate, but hunters want more deer and landowners want fewer deer in the future.

About half of the hunters we surveyed were not satisfied with the number or quality of
bucks in the southwest Minnesota deer population (Table 1). As demonstrated in southeast
Minnesota and in other states, an antler-point restriction regulation reduces harvest mortality
rates of young bucks thereby allowing bucks to reach older-age classes and grow larger racks.
Previous hunter surveys conducted in Minnesota suggest buck harvest mortality would slightly
decrease if hunters were not able to cross-tag bucks with their hunting licenses. There is a
perception that bucks would be less vulnerable to being harvested if the deer hunting season
were held after the rut. Our preliminary results suggest a majority of hunters support an antler-
point restriction regulation but there was strong opposition from hunters about prohibiting the
cross-tagging of deer or holding the deer hunting season after the rut (Table 5). Based on these
preliminary findings, we believe wildlife managers should consider implementing an antler-point
restriction to address satisfaction levels associated with the quantity and quality of bucks in
southwest Minnesota deer populations.
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Table 1. Satisfaction of hunters and landowners in southwest Minnesota with deer population
demographics, 2012 (Note: Answers of “Don’t know” were removed from these analyses, and if
landowners indicated they did not hunt, they were not asked these questions).

Survey Strongly Slightly Strongly
population n disagree disagree Neutral Agree agree
Satisfaction with number Hunters 1,705 24% 25% 10% 27% 14%
of legal bucks Landowners 456 24% 22% 11% 24% 18%
Satisfaction with qua“ty Hunters 1,711 28% 24% 12% 24% 12%
of bucks Landowners 462 33% 19% 11% 22% 14%
Satisfaction with number  Hunters 1,731 11% 14% 12% 23% 40%
of antlerless deer Landowners 465 14% 16% 13% 16% 41%
Satisfaction with total Hunters 1,745 12% 18% 10% 30% 30%
number of deer Landowners 474 11% 19% 12% 22% 37%

Table 2. Opinions of hunters and landowners in southwest Minnesota about the number of
either-sex permits provided for their area for the 2012 deer season (Note: If landowners
indicated they did not hunt, they were not asked this question).

Survey About . Don’t
population n Too low right Too high know
Hunters 1,774 27% 49% 6% 18%
Landowners 504 27% 50% 8% 15%

Table 3. Opinions of hunters and landowners in southwest Minnesota about the level of the
deer population in their area, 2012.

Survey About . Don’t
population n Too low right Too high know
Hunters 1,781 36% 42% 15% 7%
Landowners 1,742 11% 31% 42% 16%

Table 4. Opinions of hunters and landowners in southwest Minnesota during 2012 about future
management of the deer population in their area.

Survey n Decrease Decrease Decrease No change Increase Increase Increase
population 50% 25% 10% 9 10% 25% 50%
Hunters 1,755 3% 7% 10% 28% 26% 20% 6%
Landowners 1,560 18% 16% 12% 29% 11% 9% 5%
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Table 5. Support or opposition of hunters and landowners in southwest Minnesota for potential
deer regulations or season structures, 2012 (Note: Answers of “Don’t know” were removed from

these analyses).

Survey Strongly Slightly Neither Slightly Strongly
population oppose oppose support support
) o Hunters 1,697 22% 12% 13% 24% 28%

Antler-point restriction

Landowners 1,350 27% 14% 24% 16% 19%
Prohibition of buck cross- Hunters 1,740 48% 14% 9% 12% 18%
tagging Landowners 1,416 43% 14% 18% 8% 17%
Prohibition of antlerless Hunters 1,734 41% 15% 10% 12% 23%
deer cross-tagging Landowners 1,409 44% 14% 17% 9% 16%

Hunters 1,670 22% 11% 13% 25% 28%
Early youth-only season

Landowners 1,359 17% 8% 23% 24% 29%
Delay firearm season until Hunters 1,752 45% 17% 10% 14% 13%
early December Landowners 1,479 36% 16% 23% 12% 13%

Page 5



ESTABLISHMENT OF FORBS IN EXISTING GRASS STANDS
Nicole Davros, Molly Tranel, Greg Hoch, and Kurt Haroldson

SUMMARY OF FINDINGS

Interseeding native forbs into reconstructed grasslands could restore plant species
diversity and improve wildlife habitat, yet many managers report having limited experience with
interseeding and poor success with a few early attempts. Survival of forbs interseeded directly
into existing vegetation may be enhanced by management treatments that reduce competition
from established grasses. In 2009, we initiated a study to investigate the effects of two mowing
and two herbicide treatments on diversity and abundance of forbs interseeded into established
grasslands on 15 sites across southern Minnesota. Each site was burned and interseeded in fall
2009 (n=8) or spring 2010 (n=7), and two mowing treatments (Mow 1, Mow 2) and two grass-
selective herbicide treatments (Herbicide Low, Herbicide High) were applied during the 2010
growing season. By summer 2011, we observed 24 (83%) of the 29 native, seeded forbs in
study plots, but there was no significant difference in seeded species abundance among
treatments. Differences in percent cover of native and exotic grasses varied slightly among
treatments, but percent cover of native forbs and exotic forbs did not vary among treatments.
We will survey sites during summer 2013 to determine the extent of forb establishment and
persistence. We will also determine if it is more effective to restore forbs through interseeding
compared to completely eliminating all vegetation then re-establishing grasses and forbs into
wildlife management areas. These findings will then be used to determine if additional research
is warranted.

INTRODUCTION

Minnesota Department of Natural Resources (MNDNR) wildlife managers indicated a
need for more information on establishing and maintaining an abundance and diversity of forbs
in reconstructed grasslands (Tranel 2007). A diversity of forbs in grasslands provides the
heterogeneous vegetation structure needed by many bird species for nesting and brood rearing
(Volkert 1992, Sample and Mossman 1997). Forbs also provide habitat for invertebrates, an
essential food for breeding grassland birds and their broods (Buchanan et al. 2006).

The forb component in many restored grasslands has been lost or greatly reduced.
Managers interested in increasing the diversity and quality of forb-deficient grasslands are faced
with the costly option of completely eliminating the existing vegetation and planting into bare
ground, or attempting to interseed forbs directly into existing vegetation. Management
techniques that reduce competition from established grasses may provide an opportunity for
forbs to become established in existing grasslands (Collins et al. 1998, McCain et al. 2010).
Temporarily suppressing dominant grasses may increase light, moisture, and nutrient
availability to seedling forbs, ultimately increasing forb abundance and diversity (Schmitt-
McCain 2008, McCain et al. 2010). Williams et al. (2007) found that frequent mowing of
grasslands in the first growing season after interseeding increased forb emergence and reduced
forb mortality. Additionally, Hitchmough and Paraskevopoulou (2008) found that forb density,
biomass, and richness were greater in meadows where a grass herbicide was used.

In this study, we examine the effects of two mowing and two herbicide treatments on
diversity and abundance of forbs interseeded into established grasslands in southern
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Minnesota. Results will be used to help guide future management decisions made by wildlife
managers.

METHODS

We selected study sites (n=15) throughout the southern portion of Minnesota’'s
prairie/farmland region on state- and federally-owned wildlife areas. Each site was =24 ha and
characterized by relatively uniform soils, hydrology, and vegetative composition. All sites were
dominated by relatively uniform stands of native grasses with few forbs, most of which were
non-native species [e.g., sweet clover (Melitotus alba, M. officinalis)].

Eight sites were burned in October-November 2009 and frost interseeded during
December 2009 and March 2010, whereas 7 sites were burned and interseeded during April
and May 2010. The same 30-species mix of seed was broadcast seeded at all sites at a rate of
239 pure live seeds/m®. Seed used on spring-burned sites was cold-moist stratified for 3-5
weeks in wet sand to stimulate germination during spring 2010; seed used on fall-burned sites
was not cold-moist stratified prior to interseeding.

Treatments
We divided sites into 10 study plots of approximately equal size and randomly assigned
each of 4 treatments and the control. Each site received all treatments to account for variability
among sites, and the control and each treatment was replicated twice at each site. The following
treatments, designed to suppress grass competition, were applied during the first growing
season after interseeding (2010) while the forbs were becoming established:
e Mow 1. mowed once to a height of 10-15 cm when vegetation reached 25-35 cm in
height.
e Mow 2: mowed twice to a height of 10-15 cm when vegetation reached 25-35 cm in
height.
e Herbicide Low: applied grass herbicide Clethodim (Select Max®) at 108 mL/ha (9 0z/A)
when vegetation reached 10-15 cm.
e Herbicide High: applied grass herbicide Clethodim (Select Max®) at 215 mL/ha (18 0z/A)
when vegetation reached 10-15 cm.

Sampling Methods

2011 — We visited all sites once between 25 July — 27 September. Twenty randomly-
distributed sampling points within each study plot were chosen a priori using ArcGIS 10.1
(ESRI, Redlands, California) and loaded onto a Global Positioning System (GPS) receiver to
locate them in the field. We estimated presence of seeded forbs in a 76 x 31 cm? quadrat at
each sampling point. In addition, we estimated litter depth and percent cover (Daubenmire
1959) of native grasses, exotic grasses, native forbs, exotic forbs, bare ground, and duff within
each sampling quadrat. We estimated percent cover within 6 classes: 0-5%, 5-25%, 25-50%,
50-75%, 75-95%, and 95-100%. Finally, we recorded visual obstruction readings (VOR; Robel
et al. 1970) in the 4 cardinal directions at the 5", 10", 15" and 20" quadrats in each plot to
determine vegetation vertical density.

2012 — Field protocols used in 2012 differed from those used in 2011 in the following

ways:
e Only 10 of the 15 sites were visited.
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e Several flags and markers disappeared or fell down between seasons, and plot
corners were not remarked or reflagged prior to the start of data collection. As a
result, plot boundaries were difficult to determine in the field.

e The start of data collection was >30 days later in 2012. Data were collected
between 28 August — 23 September 2012.

e Sampling points were not relocated with a GPS receiver. Instead, 20-30 new
points were randomly chosen in the field at the time of data collection.

¢ Robel pole readings were only taken at 7 of the 10 sites.

Due to these deviations from the 2011 protocol, we have not included the 2012 data in our
analyses.

Post-Treatment Management

To aid forb establishment and persistence, managers conducted prescribed burns at 14
sites during April and May 2013. One site was not burned due to time constraints and adverse
weather conditions.

RESULTS

One year following treatments, we observed 24 (83%) of the 29 native, seeded forbs in
the study plots (Table 1). Black-eyed Susan (Rudbeckia hirta) was the most common seeded
forb species (forming 40% of all seeded forb observations), followed by wild bergamot (Monarda
fistulosa, 16%), golden Alexander (Zizia aurea, 10%), common milkweed (Asclepias syriaca,
8%), and yellow coneflower (Ratibida pinnata, 7%). Differences in seeded forb abundance were
not significant among treatments and the control (P > 0.05; Table 1).

Native grasses formed the greatest component of canopy cover, averaging 48% cover
across all treatments (Table 2). Big bluestem (Andropogon gerardi) tended to dominate the
study plots, occurring in 82% of the quadrats regardless of treatment (P >0.05). Cover of native
grasses was slightly less in the Mow 2 treatment than the Mow 1 treatment. In contrast, cover of
exotic grasses was slightly greater in the Mow 2 treatment than other treatments except
Herbicide Low (Table 2). Treatments did not significantly affect cover of native forbs or exotic
forbs (Table 2).

DISCUSSION

Although the mowing and herbicide treatments were effective in suppressing grasses
during the first growing season after application (Tranel 2009), the grasses had recovered by
2011. Most of the seeded forb species became established in low numbers, but we detected no
benefit of treatments in supporting greater forb establishment 1 year after interseeding. Williams
et al. (2007) also observed similarly abundant seeded forbs in mowed and control treatments at
the end of the second growing season, but seeded forbs were twice as abundant in mowed
treatments by the beginning of year 5. Hitchmough and Paraskevopoulou (2008) found that, in
treatments where grass was suppressed with a graminoid herbicide, sown forb density was
higher in the second and third year after treatment and forb richness was greater 3 years after
treatment.

We will remark all plot boundaries before the summer 2013 field season and follow the
vegetation protocols that were used in 2011 so that direct comparisons can be made to
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measure changes in forb establishment and persistence. In addition, we will determine if it is
more effective to completely eliminate all vegetation and plant forbs and grasses into bare
ground compared to interseeding forbs into existing grasslands.

MANAGEMENT IMPLICATIONS

The use of the pre-emergent grass selective herbicide Clethodim (Select Max®) at 108
mL/ha (9 0z/A) and 215 mL/ha (18 0z/A) was effective at suppressing well-established native
and exotic grasses at the pilot site (Tranel 2009). Growth of grass was stunted but grass
mortality was not observed even at the high application rate at any of the study sites. Clethodim
is an inexpensive herbicide that requires only 1 application per growing season. Therefore,
Clethodim may be an alternative for managers to consider when repeated mowing is needed to
keep grasses suppressed. Additional management may still be needed in subsequent years,
however, to further suppress dominant grasses and allow forbs to establish and compete for
resources.
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Table 1. Frequency of seeded forb species by treatment type on 15 study sites across southern Minnesota during 2011 (1 year post treatment).

frequency was 3,000 (15 sites x 5 treatments x 2 replicates x 20 quadrats).

Maximum possible

Herbicide Herbicide % of
Seeded Forb Control Mow 1 Mow 2 Low High Sum Total
Alumroot 0 0 0 0 0 0 0 0 0 2 2 0.12
Aster, Heath 2 1 0 8 13 1 0 7 9 0 41 2.39
Aster, New England 1 1 0 1 1 0 1 1 0 6 0.35
Aster, Sky Blue 0 1 0 0 0 0 0 0 0 1 0.06
Bergamot, Wild 28 29 25 22 29 30 22 35 37 26 283 16.47
Black-eyed Susan 68 59 54 74 81 59 61 92 68 75 691 40.22
Blazingstar, Prairie 0 0 1 0 0 0 1 0 0 0 2 0.12
Blazingstar, Rough 0 0 0 0 0 0 0 0 0 0 0 0.00
Canada Milk Vetch 6 3 5 2 4 6 7 5 5 7 50 291
Closed Bottle Gentain 0 0 0 0 0 1 0 0 0 0 1 0.06
Coneflower, N. L. Purple 0 1 0 2 1 7 1 0 2 1 15 0.87
Coneflower, Yellow 11 10 13 8 17 19 7 7 14 18 124 7.22
Culver's Root 0 0 0 0 0 0 0 0 0 0 0 0.00
False Sunflower 3 0 0 12 0.70
G. Alexander, Heart Leaf 1 0 0 0 1 3 0.17
Golden Alexander 16 15 21 27 22 14 2 20 23 13 173 10.07
Goldenrod, Stiff 3 0 3 14 0.81
Leadplant 0 0 0 0 0.00
Maximilian Sunflower 0 0 0 0 0 0 0 2 2 0.12
Milkweed, Common 18 17 11 8 11 19 17 9 14 13 137 7.97
Partridge Pea 0 0 0 0 1 0 1 2 0 3 7 0.41
Prairie Cinquefoil 10 3 7 7 5 6 4 4 10 9 65 3.78
Prairie Clover, Purple 1 0 2 2 1 0 2 1 1 1 11 0.64
Prairie Clover, White 0 0 1 1 0 0 0 1 1 2 0.35
Prairie Coreopsis 0 0 0 0 0 0 0 0 0 0 0.00
Prairie Onion 0 0 0 0 0 0 0 0 0 0 0.00
Showy Tick Trefoil 0 0 1 0 1 0 0 0 1 0 0.17
Vervain, Blue 9 2 2 9 3 8 2 2 3 5 45 2.62
Vervain, Hoary 2 0 3 3 3 1 2 2 6 2 24 1.40
Sum 173 147 147 180 194 174 129 191 197 186 1718 100.00
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Table 2. Comparison of estimated percent cover of native grasses, exotic grasses, native forbs, and exotic forbs on 15 study sites across southern Minnesota during 2011
(1 year post treatment).

Native Grasses

Exotic Grasses

Native Forbs

Exotic Forbs

Treatment Mean SD 95% ClI Mean SD 95% ClI Mean SD 95% CI Mean SD 95% CI
Control 49.08 27.81 46.85-51.31 31.19 33.08 28.54-33.84 21.62 3197 19.06-24.18 21.25 30.89 18.78-23.72
Mow 1 50.49 27.43 48.30-52.68 33.21 3345 30.53-35.89 21.48 3145 18.96-24.00 19.27 26.75 17.13-21.41
Mow 2 4562 294 43.27-47.97 39.35 35.07 36.54-42.16 21.26 323 18.68-23.84 20.78 28.77 18.48-23.08
Herbicide low 47.63 27.72 45.41-49.85 36.42 35.07 33.61-39.23 2237 3223 19.79-24.95 18.4  28.58 16.11-20.69
Herbicide high 48.11 27.32 45.92-50.30 31.11 33.26 28.45-33.77 2498 31.98 22.42-27.54 18.19 24.41 16.24-20.14
All 48.12 34.04 22.34 19.58
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ECOLOGY AND POPULATION DYNAMICS OF BLACK BEARS IN MINNESOTA
David L. Garshelis, Karen V. Noyce, and Mark A. Ditmer?!
SUMMARY OF FINDINGS

During April 2012—March 2013, we monitored 30 radiocollared black bears (Ursus
americanus) at 4 study sites representing contrasting portions of the bear’s geographic range in
Minnesota: Voyageurs National Park (VNP, northern extreme), Chippewa National Forest (CNF;
central), Camp Ripley (southern fringe), and a site at the northwestern (NW) edge of the range.
Most of the focus of this study has been in the NW site in recent years. Hunting has been the
primary source of mortality in all areas; however, with a concerted effort to discourage hunters
from shooting collared bears, and by clearly marking bears with large ear tags, no collared
bears were killed by hunters in fall 2012. Reproduction was highest in the NW study site.
Stable isotopic analysis of portions of hair samples was useful in distinguishing seasonal
changes in bear diets, especially use of crops (corn and sunflowers) during fall. Crop use of
individual bears, based on data from Global Positioning System (GPS)-radiocollars, was related
to isotopic signatures of their hair samples. These analyses indicated that the enhanced
reproduction of bears in NW Minnesota was due to the combined use of crops and an abundant
supply of natural foods. Bears were especially attracted to grain corn and oilseed sunflowers,
based on damage reported by farmers in the region. Farmers who had experienced more crop
damage were less tolerant of bears and desired reduced local bear abundance.

INTRODUCTION

Intensive research on black bears was initiated by the Minnesota Department of Natural
Resources (MNDNR) in 1981, and has been ongoing since then. Objectives shifted over the
years, and study areas were added to encompass the range of habitats and food productivity
across the bear range. For the first 10 years, the bear study was limited to the Chippewa
National Forest (CNF), near the geographic center of the Minnesota bear range (Figure 1). The
CNF is one of the most heavily hunted areas of the state, with large, easily-accessible tracts of
public (national, state, and county) forests dominated by aspen (Populus tremuloides, P.
grandidentata) of varying ages. Camp Ripley Military Reserve, at the southern periphery of the
bear range, was added as a second study site in 1991. The reserve is unhunted, but bears may
be killed by hunters when they range outside, which they often do in the fall. Oaks (Quercus
sp.) are plentiful within the reserve, and cornfields border the reserve. Voyageurs National Park
(VNP), at the northern edge of the Minnesota range (but bordering bear range in Canada) was
added as a third study site in 1997. Soils are shallow and rocky in this area, and foods are
generally less plentiful than in the other sites. Being a national park, it is unhunted, but like
Camp Ripley, bears may be hunted when they range outside.

In 2007 we initiated work in a fourth study site at the northwestern edge of the Minnesota
bear range (henceforth NW; Figure 1). This area differs from the other 3 areas in a number of
respects: (1) it is largely agricultural (including crop fields, like corn and sunflowers, that bears
consume), (2) most of the land, including various small woodlots, is privately-owned, with some
larger blocks of forest contained within MDNR Wildlife Management Areas (WMAs) and a
National Wildlife Refuge (NWR); (3) the bear range in this area appears to be expanding and
bear numbers have been increasing, whereas most other parts of the bear range are stable or
declining in bear numbers; and (4) hunting pressure in this area is unregulated (it is within the
no-quota zone, so there is no restriction on numbers of hunting licenses).

! Department of Fisheries, Wildlife, and Conservation Biology, University of Minnesota, St. Paul
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OBJECTIVES

Quantify temporal and spatial variation in cub production and survival;

Assess causes of bear mortality in different parts of the bear range;

Evaluate use of crops by bears living along the edge of the range;

Assess damage caused by bears to various crops along the edge of the bear range, and
corresponding attitudes of farmers toward bears.

PwnE

METHODS

We previously attached radiocollars with breakaway and/or expandable devices to bears
either when they were captured during the summer or when they were handled as yearlings in
the den with their radiocollared mother. We used VHF collars in CNF, Camp Ripley, and VNP,
and GPS in the NW study site. We used both GPS “pods” (Telemetry Solutions, Concord, CA)
that were bolted onto standard VHF collars, and GPS-Iridium collars (Vectronic Aerospace,
Berlin, Germany). The latter collars uploaded location data to an Iridium satellite, which was
then transmitted to us daily by email. The location data stored in the pods were retrievable only
by physically connecting the pod to a computer when we handled bears in dens.

During December—March, we visited all radio-instrumented bears once or twice at their
den site. We immobilized bears in dens with an intramuscular injection of Telazol, administered
with a jab stick or Dan-Inject dart gun. Bears were then removed from the den for processing.
We measured lengths and girths, body weight, body fat (using biolelectrical impedance
analysis), and took blood and hair samples. We changed or refit the collar, as necessary. All
collared bears had brightly-colored, cattle-size ear tags (7x6 cm; Dalton Ltd., UK) that would be
plainly visible to hunters. Bears were returned to their dens after processing.

We assessed reproduction by observing cubs in dens of radiocollared mothers. We
sexed and weighed cubs without drugging them. We evaluated cub mortality by examining
dens of radiocollared mothers the following year: cubs that were not present as yearlings with
their mother were presumed to have died.

We did not monitor survival of bears during the summer. Mortalities, though, were
reported to us when bears were shot as a nuisance, hit by a car, or killed by a hunter. Prior to
the hunting season (1 September—mid-October), hunters were mailed a letter requesting that
they not shoot collared bears with large ear tags.

We plotted GPS locations downloaded from collars on bears in the NW study site. We
used a Geographic Information System (GIS) overlay to categorize the covertypes of GPS
locations, including types of crop fields. We compared the proportion of time that bears spent in
cropfields to stable isotopic signatures of carbon (C) and nitrogen (N) in their hair (Colorado
Plateau Stable Isotope Laboratory, Northern Arizona University, Flagstaff, AZ). We sectioned
hair in two pieces representing two periods of growth: spring-summer (distal half) and fall. We
collected various types of bear foods from the NW study site, including herbaceous vegetation,
fleshy fruits, nuts, ants, deer, corn, soybeans, and sunflowers, and obtained their isotopic
signatures for C and N (Department of Geology and Geophysics, University of Minnesota,
Minneapolis, MN). We used the Stable Isotope Analysis package in Program R (SIAR) to solve
mixing models for the isotopic data within a Bayesian framework, and thereby generated
distributions for the probabilities that different individual bears consumed and assimilated given
proportions of certain types of foods.

We interviewed farmers in the NW study site to gauge the amount of bear-related
damage to various crops, and whether their attitudes toward bears changed accordingly.
Growers were asked to subjectively rate levels of bear damage to their crops based on a scale
of 0 (no damage) to 5 (major damage). We asked how tolerant the grower was of bear-related
damage to crops and asked if they would prefer fewer, the same, or more bears in the region.
We also inquired about any attempted hunting of bears on their property either as a direct
response to crop damage or as a means to reduce the general number of bears near the crop
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land. Initial interviews were conducted with growers who reported damage to local Minnesota
Department of Natural Resources offices, as well as growers who owned fields in which GPS-
collared bears were known to have visited. After these interviews, other interview subjects were
added.

RESULTS AND DISCUSSION
Radiocollaring and Monitoring

Since 1981 we have handled >800 individual bears and radiocollared >500. As of April
2012, the start of the current year's work, we were monitoring 30 radiocollared bears: 5 in the
CNF, 8 at Camp Ripley, 4 in VNP, and 13 in the NW (Table 1). We did not trap any new bears
this year. We collared one additional bear whose den was found by a hunter near the western
edge of the range, but the GPS unit failed shortly afterwards. One VHF collar also failed. Two
bears dropped collars: 1 of these was not handled during the winter of 2011-2012, so the
breakaway on the collar deteriorated and severed (as it should have); the other had an
expandable device that expanded too much. We could not find 1 CNF bear.

Mortality

Legal hunting has been the dominant cause of mortality among radiocollared bears from
all study sites (Table 2). However, no bears were shot by hunters during 2012, as they
respected our request not to shoot them. One NW study bear was hit by a car, and a yearling
collared in a den in VNP in March 2012 apparently died of natural mortality (we found its collar
chewed by wolves). One adult female who was denned in an open nest with her yearlings died
after drugging, despite a normal drug dose and the bear being in apparent good health.

The oldest bear on our study, a 39-year-old female in the CNF (as of January 2013)
survived another year.

Reproduction

Eleven collared females gave birth to 28 cubs in 2013. Nearly all bears maintained a 2-
year reproductive cycle. All 8 females that produced cubs 2 years ago produced cubs again this
year; 1 female whose litter died last year produced a litter this year; and 2 females produced
their first litters (1 at 3 years old, 1 at 4 years old).

Since 1982, we have checked 269 litters with 689 cubs (X = 2.6 cubsl/litter), of which
52% were male (Tables 3—-6). Mortality of cubs during their first year of life averaged 21%, with
mortality of male cubs (26%) exceeding that of females (16%; x* = 7.3, P < 0.01). The timing
and causes of cub mortality are unknown.

Reproductive rates were highest in the NW study area, and lowest in VNP (Figure 2).
The reproductive rate (cubs/female 4+ years old) combines litter size, litter frequency, and age
of first reproduction into a single parameter. Reproductive rate was higher for 7+ year-old bears
than 4-6 year-old bears because many bears in this younger age group either had not yet
reproduced or had their first litter, which tended to be smaller. Reproductive rates for 7+ year-
old bears in the CNF and Camp Ripley were similar, although Camp Ripley bears tended to
mature earlier (Figure 2). Litter size averaged 23.0 cubs only for 7+ year-olds in the NW.
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Crop Use by NW Bears

We were able to separate stable isotope signatures of bear foods into 5 groups: natural
vegetation (herbaceous, berries, and nuts), ants, deer, corn, and sunflowers (Figure 3). Isotopic
signatures of portions of bear hair representing spring-summer growth clustered around natural
vegetation and varying amounts of ants and deer; samples with enriched nitrogen indicated use
of ants or deer (Cls for ants and deer overlapped so could not be readily distinguished). Some
spring-summer samples also had enriched carbon, indicative of use of corn by some animals,
likely obtained from unharvested fields or spillage during fall harvest. Portions of bear hair
representing fall growth had more variation in C and N signatures due to varying use of corn
and sunflowers. Males made the most extreme use of these crops, but a number of females
also used crops in fall, based on enriched C and/or N (Figure 3). However, the relatively high
reproductive rate of females in this area was not solely due to crop use, as this analysis showed
that most of them fed mainly on natural vegetation; abundant hazelnuts (Corylus americana, C.
cornuta) probably contributed largely to their high reproductive output. Extent of cropfield use
by GPS-collared bears was related to isotopic signatures of their hair (Figures 4,5), thus
confirming the use of stable isotopes to assess crop use.

Crop Damage by NW Bears

During 2009-2012 we conducted 38 interviews with growers (36) and apiarists (2) in the
NW study area. Most were long-time residents of the area (average ~30 years). Growers
reported differing amounts of bear damage among crops and crop varieties (Table 7). Among
the 25 survey participants who had grown corn in recent years, 91% reported damage from
bears. Those who grew hybrid/grain corn reported more bear-related damage than those who
grew field corn for silage (Table 7). Among 19 sunflower growers, 16 had grown oil sunflowers
(used for cosmetics, cooking, birdseed), 9 confection sunflowers (used for human consumption,
birdseed) and 6 had experience with both varieties. The mean level of bear damage in oil
sunflower fields was significantly higher than confectionary sunflower fields (Table 7). Bears are
likely attracted to the black oilseed for its high fat content (Figure 6). Apiarists (2 of 2, but highly
dependent on year) and oat growers (9 of 9) also reported significant amounts of bear damage.
Of 25 growers of soybeans, the crop with the most areal coverage, only 1 reported bear
damage (rated as minor). Those who grew wheat, canola, barley, alfalfa, sugar beets, and rye
grass, grains, or hay reported low or no distinguishable bear damage.

Tolerance toward bear damage was largely related to the perceived level of past
damage: 5 of 26 growers had not incurred any bear damage and all considered themselves
tolerant of bears; among 21 respondents that had incurred bear damage, only 6 (29%) classified
themselves tolerant, 8 (38%) had tolerance “contingent on level of damage” and 7 (33%) were
classified as having no tolerance for bear damage. Accordingly, 5 of 7 (71%) growers who did
not report any damage from bears had not killed or attempted to kill bears and 50% said they
would prefer the same or more bears in the region. Conversely, of 16 growers who reported
crop losses to bears, 10 (63%) had attempted nuisance killing or additional hunting pressure
and 73% indicated that they would prefer fewer or no bears in the region.
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Table 1. Fates of radiocollared black bears in 4 study sites (Chippewa National Forest, Camp Ripley, Voyageurs National
Park, and northwestern Minnesota), April 2012—-March 2013.

CNF Camp Ripley VNP NW
Collared sample April 2012 5 8 4 13
Killed as nuisance
Killed in vehicle collision 1
Killed by Minnesota hunter
Natural mortality 1
Dropped collar 2
Failed radiocollar
Lost contact® 1

Died in den®
Collared in den
Collared sample April 2013 4 8 3

& Due to radiocollar failure, unreported kill, or long-distance movement.
® Due to handling.

Table 2. Causes of mortality of radiocollared black bears 21 year old in 4 Minnesota study sites, 1981-2012. Bears did not
necessarily die in the area where they usually lived (e.g., hunting was not permitted within Camp Ripley or VNP, but bears
were killed by hunters when they traveled outside these areas).

CNF Camp Ripley VNP NW All combined

Shot by hunter 223 11 15 12 261
Likely shot by hunter® 8 1 0 4 13
Shot as nuisance 22 2 1 3 28
Vehicle collision 12 8 1 3 24
Other human-caused death 9 1 0 0 10
Natural mortality 3 5 0 15
Died from unknown causes 4 2 0 3 9

Total deaths 285 28 22 25 360

& Lost track of during the bear hunting season, or collar seemingly removed by a hunter.
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Table 3. Black bear cubs examined in dens of radiocollared mothers in or near the Chippewa National Forest during March,
1982-2013. High hunting mortality of radiocollared bears severely reduced the sample size in recent years.

Year Litters No. of Mean % Male Mortality
checked cubs cubs/litter cubs after 1 yr®

1982 4 12 3.0 67% 25%
1983 7 17 2.4 65% 15%
1984 6 16 2.7 80% 0%
1985 9 22 2.4 38% 31%
1986 11 27 25 48% 17%
1987 5 15 3.0 40% 8%
1988 15 37 2.5 65% 10%
1989 9 22 2.4 59% 0%
1990 10 23 2.3 52% 20%
1991 8 20 2.5 45% 25%
1992 10 25 2.5 48% 25%
1993 9 23 2.6 57% 19%
1994 7 17 2.4 41% 29%
1995 13 38 2.9 47% 14%
1996 5 12 2.4 25% 25%
1997 9 27 3.0 48% 23%
1998 2 6 3.0 67% 0%
1999 7 15 2.1 47% 9%
2000 2 6 3.0 50% 17%
2001 5 17 3.4 76% 15%
2002 0 0 — — —
2003 4 9 2.3 22% 0%
2004 5 13 2.6 46% 33%
2005 6 18 3.0 33% 28%
2006 2 6 3.0 83% 33%
2007 2 6 3.0 67% 17%
2008 1 3 3.0 100% 33%
2009 1 3 3.0 33% 33%
2010 1 4 4.0 100% 50%
2011 1 4 4.0 25% 50%
2012 1 3 3.0 67% 33%
2013 1 3 3.0 67%

Overall 178 469 2.6 52% 19%

& Cubs that were absent from their mother’s den as yearlings were considered dead.

Table 4. Black bear cubs examined in dens in northwestern Minnesota during March, 2007-2013.

Year Litters No. of Mean % Male Mortality
checked cubs cubs/litter cubs after 1 yr
2007 2 6 3.0 33% 100%
2008 5 15 3.0 67% 22%
2009 1 3 3.0 33% 33%
2010 6 17 2.8 41% 13%
2011 2 4 2.0 75% 25%
2012 4 10 2.5 60% 10%
2013 3 9 3.0 67%
Overall 23 64 2.8 54% 28%°

# Excludes the total loss of a 5-cub litter in 2007 (which was not within the designated study area).
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Table 5. Black bear cubs examined in dens in or near Camp Ripley Military Reserve during March, 1992—-2013.

Year Litters No. of Mean % Male Mortality
checked cubs cubs/litter cubs after 1 yr®

1992 1 3 3.0 67% 0%
1993 3 7 2.3 57% 43%
1994 1 1 1.0 100% —
1995 1 2 2.0 50% 0%
1996 0 0 — — —
1997 1 3 3.0 100% 33%
1998 0 0 — — —
1999 2 5 2.5 60% 20%
2000 1 2 2.0 0% 0%
2001 1 3 3.0 0% 33%
2002 0 0 — — —
2003 3 8 2.7 63% 33%
2004 1 2 2.0 50% —
2005 3 6 2.0 33% 33%
2006 2 5 2.5 60% —
2007 3 7 2.3 43% 0%
2008 2 5 2.5 60% 0%
2009 3 7 2.3 29% 29%
2010 2 4 2.0 75% 25%
2011 3 8 2.7 50% 25%
2012 1 2 2.0 100% 0%
2013 6 14 2.3 50%

Overall 40 94 2.4 52% 21%

@ Blanks indicate no cubs were born to collared females or collared mothers with cubs died before the subsequent den visit
to assess cub survival.

Table 6. Black bear cubs examined in dens in Voyageurs National Park during March, 1999-2013. All adult collared
females were killed by hunters in fall 2007, so no reproductive data were obtained during 2008—-2009.

Year Litters No. of Mean % Male Mortality
checked cubs cubs/litter cubs after 1 yr®

1999 5 8 1.6 63% 20%
2000 2 5 25 60% 80%
2001 3 4 1.3 50% 75%
2002 0 — — —
2003 5 13 2.6 54% 8%
2004 0 — — —
2005 5 13 2.6 46% 20%
2006 1 2 2.0 50% 0%
2007 3 9 3.0 44% —
2008 0
2009 0
2010 1 2 2.0 50% 0%
2011 1 2 2.0 0% 0%
2012 1 2 2.0 0% 50%
2013 1 2 2.0 50%

Overall 28 62 2.2 48% 27%

@ Blanks indicate no cub mortality data because no cubs were born to collared females.
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Table 7. Extent of black bear-related damage to cropfields in NW Minnesota perceived by interviewed farmers, 2009-2012.
Growers were asked to subjectively rate levels of bear damage to their crops based on a scale of 0 (no damage) to 5 (major
damage).

Crop . Num_ber of Bear damage rating
interviewees Mean 95% ClI
Hybrid/grain corn 13 3.61 2.71-451
Silage corn 10 1.83 1.30-2.68
Oilseed sunflowers 15 2.20 1.17-3.23
Confection sunflowers 9 0.28 0.04 - 0.52
Oats 9 2.94 1.96 - 3.93

Page 20



. Primary bear range

Secondary bear range

L] l
Figure 1. Location of 4 study sites within Minnesota’s bear range: CNF (Chippewa National
Forest, central bear range; 1981-2013); VNP (Voyageurs National Park, northern fringe of

range; 1997-2013); Camp Ripley Military Reserve (near southern edge of range; 1991-2013);
NW (northwestern fringe of range; 2007-2013).
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Figure 2. Reproductive rates of radiocollared bears within 4 study sites (see Figure 1) through
March 2013. Sample sizes refer to the number of female bear-years of monitoring in each area
for each age group. Data include only litters that survived 1 year (even if some cubs in the litter
died). Some bears in CNF, Camp Ripley, and NW produced cubs at 3 years old, but are not
included here.
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Figure 3. Stable isotope signatures obtained from hair samples of collared black bears in NW
Minnesota, 2007-2012 (n = 58 female bear-years, 52 male bear-years; 21 different females, 30
different males) compared to mean isotope signatures (and 95%CI) of seasonal bear foods.
Hair samples were divided into 2 sections representing spring-summer growth (assimilated diet
during April-July; top panel) and fall growth (diet during August—-denning; bottom panel).
Samples with more enriched C and/or N in fall represent diets with increased use of corn or
sunflowers. Corn in spring diet is from spillage and unharvested fields. Natural vegetation is
season-specific (herbaceous plants and fleshy fruits in spring-summer; mainly nuts in fall).
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Figure 4. Isotopic values of carbon in fall growth of hair samples from GPS-collared black bears
in NW Minnesota, 2007—2012 (n = 38 bear-years from 10 male and 12 female bears) compared
to each individual's use of corn (measured as the summed proportion of GPS locations in
cornfields each month, August-denning). Bears that spent more time in cornfields had more
enriched carbon (r* = 0.434, P < 0.001; grey area represents +SE of regression), indicating that
stable isotope analysis portrayed the use of this crop.
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Figure 5. Isotopic values of nitrogen in fall growth of hair samples from GPS-collared black
bears in NW Minnesota, 2007-2012 (n = 38 bear-years from 10 male and 12 female bears)
compared to each individual's use of sunflowers and corn (measured as the summed proportion
of GPS locations in these cropfields each month, August-denning). Bears that spent more time
in sunflower and corn fields had more enriched nitrogen (r* = 0.554, P < 0.001; grey area
represents +SE of regression), indicating that stable isotope analysis portrayed the use of these

crops.
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MEASURING THE APPARENT DECLINE OF A BEAR POPULATION IN THE CORE OF
MINNESOTA’S BEAR RANGE

David L. Garshelis, Karen V. Noyce
SUMMARY OF FINDINGS

Bear abundance in the Chippewa National Forest (CNF) appears to have been declining
for the past 2 decades, due to heavy hunting pressure. During the summer of 2012, we
conducted a genetic capture—mark-recapture (CMR) estimate of abundance using hair snares
to ascertain how much the population has declined. We will compare this estimate to CMR
estimates from the 1980s and 1990s, which employed radiocollars as marks. We set 121
barbed wire hair snares in the same study site as used in the 1980s and 1990s. We checked
share sites 6 times, at 10-day intervals. Visitation by bears was high (55% of site-session
checks), yielding 2784 hair samples, of which 1120 were submitted for genetic analysis. At the
same time, we conducted a bait-station survey through the central study area, patterned after
surveys conducted during the 1980s: bear visitation in 2012 was only 2%, compared to 35-70%
during the 1980s. After completion of genetic analysis and computation of a population
estimate we will learn whether the high visitation at hair traps represented a higher than
expected abundance of bears, or a few bears visiting many traps.

INTRODUCTION

In 1981 we initiated a bear research project near the geographic center of the bear
range, mainly within the Chippewa National Forest (henceforth CNF; Figure 1). A primary
objective of this study was to monitor population dynamics in an area considered representative
of much of the north-central part of the state in terms of habitat and hunting pressure. Radio-
telemetry provided the central means of collecting population-related data on bears in the CNF
during the 1980s. Population estimates were obtained through capture—mark-recapture (CMR),
where marks were radiocollars (Garshelis 1992). Due to budgetary constraints, trapping was
discontinued after 1989, at which time 7 population estimates had been obtained (1983-89);
these suggested an increasing population trend (Figure 2). An upward trend also was observed
for bears captured per unit effort, an index of bear density (Figure 2). We also conducted a bait-
station survey through the middle of the study area in early July each year, consisting of 50
baits spaced at 0.5-mi intervals along dirt roads; the percent of baits taken by bears after 1
week was supposed to be another index of population size, but population trend gleaned from
this survey did not match the trapping data (Figure 2).

A second series of population estimates was obtained in the mid-1990s (1994-1996),
again using collared bears as marked animals, but instead of physical captures, we employed
cameras (Noyce et al. 2001). These estimates were consistently lower than obtained in the
late-1980s, suggesting that the population had declined (Figure 2).

Concurrent with these estimates, we observed a decline in the age of harvested female
bears taken from the bear management unit (BMU) that contains the CNF study area, possibly
indicating an over-harvest. These data were obtained from teeth submitted by hunters each
year.

Periodic trapping during 2000-2005, while not sufficient to provide an estimate of
density, indicated that the effort required to catch a bear in the CNF was 2—-5x higher than it had
been in the late 1980s (Figure 2). A bait-station survey conducted through the CNF in 2009
yielded a bear visitation rate of only 6%, <20% that of the late 1980s.

All of these indicators point to a population decline in the CNF resulting from an
excessive harvest. Harvest is controlled by a quota, which was purposefully reduced during the
past decade to lessen hunting pressure in response to a perceived population decline.
Nevertheless, it appears that the population declined faster than expected, meaning that each
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year's reduced harvest may still be an over-harvest. Whereas collectively these data are
strongly indicative of population trend, it is not possible to ascertain the true magnitude of
population decline without an actual density estimate.

Since our work with physical CMR in the 1980s and camera-captures in the mid-1990s,
a good deal of effort has gone into the development of genetic CMR approaches. The basic
technique was first outlined by Woods et al. (1999). It involves stringing barbed wire around
trees, thereby enclosing a small area. A scent lure and(or) suspended bait in the middle of the
barbed-wire enclosure is used to entice bears to crawl under the wire, whereupon a clump of
hair is plucked from their back; this hair is genetically analyzed to differentiate individuals. Many
modifications of this basic procedure have been tried and compared (e.g., Boulanger et al.
2006, Tredick et al. 2007, Dreher et al. 2009, Robinson et al. 2009, Proctor et al. 2010,
Pederson et al. 2012).

Genetic CMR has many advantages over marking bears through physical captures and
radiocollaring. Because bears are not handled, checking hair traps requires a lower level of
skill; more traps can be set because they do not have to be checked daily; and bears likely have
less aversion to the traps, so are more likely to be recaptured; thus capture samples are apt to
be larger and less biased. Moreover, radiocollaring necessitates later den checks to adjust or
remove collars. For these reasons, we elected to employ genetic CMR to obtain a new
population estimate on the CNF.

OBJECTIVES

1. Obtain an estimate of bear numbers on the CNF study site with sufficient precision to
discern a decline of 250% during the past 20 years.

2. Obtain an estimate of bear density on the CNF with sufficient precision to guide
management.

3. Obtain a reliable estimate of the sex ratio of bears on the CNF.

METHODS

The study area was same CNF study site where previous CMR estimates were
obtained. It contains good access via 2 main paved roads, smaller unimproved roads, and forest
roads. Ownership is mainly national and state forest, with additional county lands and private
lands.

Hair traps were erected the third week of May, 2012, and removed the third week of
July. We erected hair-snare traps using 2 strands of 4-pronged barbed wire wrapped around
trees, 1 at 45 cm and 1 at 75 cm off the ground (Figure 3). We erected 1 trap in each square-
mile section (121 mi?). We set traps in what we perceived as good bear habitat to maximize
visitation. We set traps at least 100m from main roads, but often along trails that we suspected
bears would use.

We suspended a bag of bacon and a scent lure from a wire (above the reach of a bear)
in the middle of each trap, and put bait and scent lure on a pile of brush in the middle of the
enclosure (Figure 3). Baits and lures were refreshed at each trap visit. We added different
types of lures at each trapping session to maintain novelty for the bears. We checked all traps
6x at intervals of 10 days. We did not move traps between sessions. At each trap check, all
bear hair was removed from the wire. Each clump of hairs on a barb was collected in a
separate envelope, and labeled as to proximity to other barbs with hair, trap number, and date
(Figure 4). We coded barbs of hair that were adjacent (next to, or on the wire above/below) as
being from the same cluster.

We set camera traps at some of the hair traps that were visited by bears to gauge
whether cubs of the year left hair on wires, and to assess the responses of different bears to the
wires and the baits.
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During the first week of July, 2012, we conducted a bait-station survey, using the same
technique and route through the study area as in our previous bait-station surveys. We wired
50 1-lb sacks of bacon to trees, spaced at 0.5-mile intervals, and checked them for visitation 1
week later.

RESULTS AND DISCUSSION

We checked all 121 hair traps 5 times (605 site-sessions), then dismantled 36 traps that
were never visited by a bear, leaving 85 to be checked in session 6. Of 690 total site-sessions,
377 (55%) had bear hair (Table 1). Bear visitation was low in the first session (late May), then
increased, possibly as bears became more accustomed to the traps and scents.

We collected a total of 2784 barbs of hair (Table 1). We did not collect hairs from barbs
with fewer than 3 hairs because it would have been unlikely to yield enough DNA for genetic
analysis. Our budget was not sufficient to analyze all collected hair samples, so we subsampled
the collection. In subsampling we made an attempt to maximize the number of different bears
that visited the sites. Thus, we initially chose (randomly) 1 barb from each of the 377 site-
sessions with hair. We chose additional samples that, where possible, were not within the same
cluster of barbs as the initial sample. We chose 737 samples from among the remaining 1265
clusters, yielding a total of 1114 samples for processing. Not all of these samples will yield
sufficient DNA for genetic analysis.

We also submitted hair samples from 4 radiocollared bears and their current offspring
living on the study area (collected during den visits) to determine whether they visited the hair
traps.

Camera trap photos showed that individual bears visited traps multiple times within
sessions, and also visited multiple traps. Individual bears entered and left traps at various
locations along the wires, and different bears entered and left at some of the same locations
(Figures 5,6). Thus, our presumption may not be correct that clusters of adjacent barbs are
likely to be the same bear; also, some barbs may have collected hair from >1 bear. This will not
affect the population estimate, as hairs from multiple bears on a single barb would be
genetically discernible. Some photographed bears seemed reluctant to cross the wire (Figure
7), but we assume that most or all of these eventually did so, given the ease and frequency with
which other identifiable bears entered the enclosure.

Camera traps also revealed that some bears learned how to reach the suspended bait,
either by climbing nearby trees (Figure 8), or pulling down the string on which the bait was
suspended. Despite consumption of this bait, the stations remained attractive to bears due to
the lingering odors of the scents on the brush pile in the middle.

Only 1 of 50 baits on the bait-station survey was taken by a bear, 3 were taken by
raccoons or fishers, yielding a bear visitation rate of 1/(50-3) = 2%. This is the lowest visitation
rate ever measured in this area (Figure 2). This low rate of visitation appears inconsistent with
the high visitation at the hair traps. The difference may have been due to (1) the location of hair
traps in good bear habitat, distant from roads, and (2) the use of strong, attractive scents and
more bait at hair traps. We will not know until after completion of genetic analysis and
computation of a population estimate whether the high visitation at hair traps represented a
higher than expected abundance of bears, or few bears visiting many traps.
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Table 1. Bear hair collected at 121 barbed wire hair snares in the CNF during summer 2012.

Session Dates Numbgr of §r;ares Numbt_er of _barbs Number of \
with hair with hair barb clusters

1 25 - 31 May 30 298 149

2 5—10 June 63 626 308

3 15 - 21 June 65 470 279

4 25 — 30 June 79 650 392

5 5—10 July 76 448 303

6 13 - 19 July 64 292 211

Total 377 2784 1642

@ Each hair-snare was checked in each of sessions 1 — 5. Snares that were never visited by bears during that period (n =
36) were dismantled prior to session 6.

b Barbs with bear hair that were adjacent to each other, either on the same or different wires, were considered a cluster,
possibly representing a single bear entering or leaving a hair snare.
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Figure 1. Location of study site in Chippewa National Forest, central bear range, 2012.
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