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ABSTRACT

PREFERENCES AND HARVEST INTENTIONS OF HUNTERS IN MICHIGAN
AND THEIR EFFECTS ON WHITE-TAILED DEER HARVEST OUTCOMES

By

Elizabeth Lauren Ball

The selective harvesting of Michigan’s white-tailed deer (Odocoileus virginianus)
represents a potential concern for deer hunting constituents and the state’s management
agency. This study investigated hunters’ preferences for deer characteristics based on
three conceptualized buck categories (ideal, preferred and least preferred) and the
hunters’ intentions to be selective based on 2,628 responses to a mail survey. Hunters
surveyed preferred 7 to 10 antler points, 16 to 20” spread and 2 !2-year-old antlered deer.
The majority (60%) of bucks that were harvested, however, were yearlings that did not
exhibit those characteristics. Furthermore, 32% of respondents indicated that they
intended to harvest any legal buck and not wait to harvest a buck of a specific category. I
further examined how these hunters’ preferences and intentions to be selective were
linked to the outcome of their hunt by measuring eight morphological characteristics of
751 harvested antlered deer during the 2006 firearm season. Six antler dimensions and
two body size measurements were collected to determine hunter selectiveness for them.
The majority (61%) of the 751 bucks collected were harvested on opening day. Although
hunters have harvest preferences, these preferences are seldom reflected in actual

outcomes thereby reducing the potential for hunter-induced selection to occur.
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ORGANIZATION OF THESIS

This thesis is organized into five chapters. The first chapter presents a general
introduction to my study including relevant background information and study objectives.
Chapter 2 provides an outline of the general methodological procedures employed for this
study. The third chapter summarizes the results obtained from a survey of firearm deer
hunters in the Saginaw Bay region of Michigan. It quantifies harvest preferences and
selectivity intentions and presents results from models explaining variation in hunter
preferences and intentions. Chapter 4 presents data collected on harvested antlered
white-tailed deer (Odocoileus virginianus) combined with survey data from each
respective hunter. The aim of Chapter 4 was to determine whether hunters with different
intentions to be selective in harvesting a buck have different harvest outcomes. The fifth
chapter presents a general discussion of my research findings and implications of such
research. Data collection instruments and research approval letters are provided as

appendices.



CHAPTER 1

General Introduction



General Introduction

1.1 The rise of human dimensions of wildlife management

A utilitarian philosophy defined the way society viewed wildlife in the early 19™
and 20" centuries in America (Petulla, 1987). The need for wildlife management and
conservation in the early 20™ century was a theme consistent with an increased awareness
of wildlife by society. In 1933, Aldo Leopold published Game Management which
further strengthened the utilitarian view of human-wildlife relationships integrated with
an agricultural focus (Leopold, 1933). Despite being the keystone reference to scientific
inquiry of wildlife management for over 40 years it neglected to consider the human
aspect of wildlife management (Bath et al., 2001).

By 1960 little had changed. As pointed out by Mair in his critique of
presentations at the 25" North American Wildlife Conference,

“I am disturbed too at the apparent complete lack of research into the social and

cultural aspects of the wildlife conservation field. We are spending significant

sums of money on wildlife now and plan to spend much more in the future,

particularly with respect to the allied field of recreation. But there has been at this

conference no mention of research into the mores of people, their motivation and
their real needs (Mair, 1960)”.

It was not until the book Wildlife Management was published in 1978 by Robert Giles, Jr.
that wildlife management included a human element (Bath et al., 2001). The human
element, also referred to as the human dimension of wildlife management, has been
defined as,
...an area of investigation which attempts to describe, predict, understand, and
affect human thought and action toward natural environments and to acquire such

understanding for the primary purpose of improving stewardship of natural
resources (Zinn & Manfredo, 1992).



The importance of human dimensions stems from consumptive wildlife resource
users (e.g., hunters) playing an increasingly pivotal role in the management process.
Consumptive resource users can affect exploitable populations by reducing overall
numbers or reducing the number of certain types of animals (e.g., those meeting
minimum size requirements). Such harvesting practices are behavioral acts of hunters;
the human dimension aspect of wildlife management seeks to understand human behavior
and determine factors related to harvest outcomes.

1.2 Hunter-induced Selection

Harvest decisions can have important consequences for not only the size of game
populations, but also for the composition (i.e., sex ratio, abundance of specific trait
attributes) of populations (Fenberg & Roy, 2007). Previous concerns about harvest-
induced changes in herd composition have considered either skewed adult sex ratios
(Harris et al., 2002; Whitman et al., 2004) or skewed population age distributions
(Strickland et al., 2001). The effect of preferential harvesting of animals with specific
attributes, however, has not been as thoroughly explored except on certain species like
bighorn sheep (Coltman, 2008).

Hunter-induced selection is the result of selective (i.e., non-random) harvesting of
prey with certain characteristics from within a population. In some cases selection is
focused on the size of one particular sex whereas, size-selective harvesting in other
systems is independent of sex (Fenberg & Roy, 2007). Recreational hunters, like natural
predators, have the ability to differentiate the individuals they harvest from the
population (Kunkel, Ruth, Pletscher, & Hornocker, 1999), but might select for very

different attributes in prey.



1.3 Natural Selection & Evolution

Ample empirical evidence exists supporting natural selection in the wild (Endler,
1986; Kingsolver et al., 2001). Natural selection often occurs as a distinct episode (e.g.,
drought, flood, winter storm) of selection where individuals possessing a specific
morphological trait(s) have a survival advantage over the rest of the population (Arnold
& Wade, 1984; Conner & Hartl, 2004). Greater than 80% of estimates of natural
selection in the wild have resulted from measurements of morphological traits
(Kingsolver et al., 2001), including selection of overall body size and specific
morphological characteristics (Fox, 1975; Price et al., 1984).

Despite a growing body of work supporting the process of natural selection acting
on morphological traits in natural environments, there remains a gap in the literature
linking proposed anthropogenic influences to natural selection. Recreational hunters
might impose natural selection on their prey if only individuals with specific attributes in
the prey population are selectively harvested (i.e., hunter-induced selection). For
example, a study conducted on bighorn sheep rams (Ovis canadensis) in Alberta, Canada
highlighted a system where hunters targeted specific individuals from the population
because of minimum harvest size regulations. The hunter-induced selection imposed on
the population from 1971 to 2002 resulted in an evolutionary decline in the number of
‘trophy’ game animals available for harvest (Coltman et al., 2003). Hunters were found
to be selectively harvesting males with higher body weight and horn size, which caused a
decline in the trait means and reduced reproductive potential of rams. This particular
study provided rare evidence of direct evolutionary consequences resulting from harvest

outcomes mandated by minimum horn size harvest regulations.



Evolutionary effects resulting from harvest biases have also been documented in
marine fisheries experiencing excessive anthropogenic size-selective harvesting pressures
(for a review see Browman, 2000; Conover & Munch, 2002; Festa-Bianchet, 2003;
Stokes & Law, 2000). Documented size-selective harvesting has been shown to select
for traits that are economically desirable such as large size. Excessive harvest of
individuals with these traits can result in the evolution of less desirable traits such as
reduced size at maturity and reduced fecundity (Browman, 2000).

1.4 Social Psychology Aspect of Human Dimensions

1.4.1 Understanding Hunting Behavior

In order to understand the potential effect of non-random harvest decisions on
wildlife populations we need to better understand how hunters make their harvest
decisions. The Theory of Planned Behavior (Ajzen & Fishbein, 1980) has been used in a
variety of contexts to gain a clearer understanding of wildlife resource users’ behavior. It
has been hypothesized that behavioral acts occur in a manner that is likely to confer a
preferred outcome, such that personal preferences can often serve as strong indicators of
behavioral intentions (Lichtenstein & Slovic, 2006). In a wildlife management context,
preferences for wildlife population sizes have been found to differ among stakeholder
groups (i.e., farmers, hunters and the general public; Curtis & Lynch, 2001). Also,
different user groups (e.g., Indian and colonist communities) have been investigated and
their harvesting preferences of specific game taxa (e.g., mammals, birds, reptiles)
quantified in terms of the species hunted and the number harvested (Redford & Robinson,
1987). The relationships between total numbers harvested and user groups (Redford &

Robinson, 1987; Vickers, 1984), animal body mass (Bodmer, 1995) and preferences for



alternative fishing management scenarios characterized by minimum and maximum total
length (Oh, Ditton, Gentner, & Riechers, 2005) have also been explored. None of the
aforementioned studies considered preferences for particular attributes other than body
mass or total length of the harvested individuals. Harvest preferences for specific
desirable attributes (e.g., body size, antler size or configuration) of a multi-attribute
individual such as an antlered white-tailed deer, is potentially important for determining
the influence of attributes on a hunters’ harvest outcome.

1.4.2 Behavioral Intentions

Given a behavior under volitional control, intentions are thought to be the direct
predecessors of behavior (Ajzen, 1991). The Theory of Planned Behavior provides one
theoretical framework that helps to understand and predict volitional behavior by
identifying determinants of a person’s intentions (Ajzen, 1991; Ajzen & Fishbein, 1980).
One determinant of intentions are attitudes (Homer & Kahle, 1988); empirical
relationships between attitudes and intentions, however, are inconsistent (Homer &
Kahle, 1988). Aspects of personality other than attitudes, such as motivation and
situational variables, might also affect the attitude-intention relationship (Ajzen &
Fishbein, 1974). Holsman & Petchenick (2006) found that attitudes about deer
population reduction goals did not affect the behavioral outcome of the number of deer
harvested. The degree to which attitudes accurately predict intentions and harvest
outcomes (i.e., behavior) is unclear.
1.5 White-Tailed Deer Harvesting in Michigan

In 2006 the annual harvest of white-tailed deer (Odocoileus virginianus) in the

southern lower peninsula of Michigan exceeded 450,000 (Clute, 2006), representing



roughly 53% of the estimated population for that area. As a result, selection pressures
from hunters could be strong enough to result in observable changes of deer attributes
towards less desirable forms. In order to determine this selection potential, I examined
hunter preferences for deer attributes and hunter harvest intentions. To establish a region
of Michigan that would have the highest likelihood for selection to occur, I quantified the
opportunity for hunter-induced selection on bucks for each deer management unit (DMU)
in the state of Michigan. The opportunity for selection (/) was calculated as the variance
in relative fitness of bucks based on existing population (2000-2005) and harvest
estimates (2000-2004) for each DMU in Michigan (see Figure 1.1; refer to the General
Methods section). In this case, / is based on the proportion of individuals harvested from
the total population and sets an upper limit to the strength of hunter-induced selection.
Typical harvest levels of antlered deer represent an extremely high opportunity for
selection during the firearm deer hunting season. Seventy-seven of ninety-six DMUs
typically experience an opportunity for selection on antlered deer that could fall within
the strongest 5% of previously recorded selection events in the wild (Kingsolver et al.,
2001). The majority of DMUs with the “strongest” (/=5 to 11) opportunity for selection
were located in the Saginaw Bay Wildlife Management Unit (SBWMU) and all DMUs
located within SBWMU had “very strong” (/= 0.75 to 5) or “strongest” (/=5 to 11)
opportunity for selection values. Values for antlerless deer were also calculated but these
were generally very low indicating that too few antlerless deer are harvested for hunter-
induced selection on antlerless deer to be a problem.

The proportion of antlered white-tailed deer harvested in most DMUs in

Michigan, and in the SBWMU in particular, suggest that hunter-induced selection has the



potential to be very strong. As a first step toward quantifying hunter-induced selection,
this study investigated white-tailed deer hunters’ preferences, intentions and harvest
outcomes. White-tailed deer represent an optimal study subject due to their popularity as
a harvestable big game species, high annual harvest rates, and abundance within the state
of Michigan. In this system, prominent traits (i.e., large antlers) have the potential to
confer a fitness disadvantage during the hunting season because individuals with these
trait attributes might be disproportionately removed from the population via hunter
harvest. By understanding hunter preferences, intentions, and harvest outcome, it will be
possible to determine the potential targets of selection and the potential fitness
disadvantages incurred from selective harvesting of these individuals from the
population.
1.6 Study objectives

The overall goal of this research was to explore the potential evolutionary
consequences from non-random harvesting of antlered white-tailed deer by firearm deer
hunters in Michigan. As a first step towards quantifying hunter-induced selection, I set
out to measure the preferences and intentions of white-tailed deer firearm hunters and
their harvest outcomes. This goal was accomplished through the following objectives:

1. Quantify Michigan firearm deer hunters’ preferences for total number of

antler points, G2 tine length, antler spread and age of antlered deer.
2. Determine the intention of Michigan firearm deer hunters to be selective.
3. Examine the importance of context-independent factors (i.e., intention to be
persistent, expectations, importance of selectivity) and hunter attributes (i.c.

age, centrality to lifestyle) to their selectivity intentions.



4. Examine the morphological characteristics of antlered deer harvested during
the 2006 firearm season and determine the relationship between context-
independent factors (i.e., self-reported persistence, selectivity intentions),
hunter attributes (i.e., centrality to lifestyle, age, years of hunting experience)
and context-dependent factors (i.e., hunting pressure, land-type hunted, day of
season started hunting) and the characteristics of hunters’ harvested antlered
deer.

1.7 Research implications

This project investigated the potential for selective harvesting to result in the
evolution of wild, free-ranging populations of antlered white-tailed deer in ten counties in
the east-central Lower Peninsula of Michigan. It serves as a first step toward
understanding the degree of selective harvesting in this area of Michigan by exploring

hunter preferences and selectivity intentions.
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Figure 1.1. Map of Michigan designating Deer Management Units and their respective
opportunity for selection values. The study area is outlined in yellow (Saginaw Bay

Wildlife Management Unit). This image is presented in color.
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Data Collection Methodology
2.1 Study area

2.1.1 Selection of study area

The study area for this project was chosen based on calculated values of the
opportunity for selection (denoted by /) (see General Introduction; see Figure 1.1). The
opportunity for hunter-induced selection was quantified based on existing population
(2000-2005) and annual harvest estimates (2000-2004) for each Deer Management Unit
(DMU) in Michigan taken from Frawley (2007). Information from Michigan Department
of Natural Resources (MDNR) harvest surveys, deer check stations, deer pellet group
surveys, reports of deer-vehicle collisions and population modeling were used to estimate
deer population levels statewide (Frawley, 2007).

The Saginaw Bay Wildlife Management Unit (SBWMU) is located in a region of
Michigan that is dominated by agricultural and forested landscapes. Huron, Sanilac and
Tuscola counties are characterized by a long growing season (130 — 160 days), annual
precipitation of approximately 31 inches with below average winter temperatures (-28 ‘F
to -24 'F) and minimal snowfall during the winter months (Comer et al., 1995).
Saginaw, Bay, Midland, Gladwin, Arenac and the eastern areas of Clare and Isabella
counties are characterized by a long growing season (153 days), with minimum winter
temperatures of approximately 14 “F (Comer et al., 1995).

2.2 Survey methods
2.2.1 Pre-survey focus groups
Two focus groups were utilized to facilitate the design of a mail questionnaire to

evaluate hunters’ attitude toward white-tailed deer harvest and to provide a qualitative
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description of resident firearm deer hunters in the SBWMU of Michigan. Both meetings
were conducted by following a scripted set of questions (Appendix A). Names of
potential focus group participants were elicited from a sampling frame produced by the
MDNR in which individuals meeting the following criteria were included: 1) Michigan
residents, 2) 18 years of age or older as of January 1, 2006, and 3) had purchased a
license in 2006 to hunt white-tailed deer. All participants (n = 29) indicated a willingness
to participate in a focus group discussion by returning a postcard indicating their
availability (Appendix B). Participants of each focus group meeting also provided their
consent to participate in the meetings (Appendix C) and completed a brief survey
(Appendix D). Focus group meetings were held with SBWMU firearm deer hunter
stakeholders in March of 2006 in Bay City, Michigan. These meetings were conducted to
achieve the following objectives:

1) Identify external variables that may impede a hunter’s ability to exercise
intended harvest actions.

2) Identify potential antlered deer traits that would allow later categorization of
these trait preferences among deer hunters.

3) Identify the perceptions of the stakeholders’ own harvest selectivity and
the reason(s) for their perceptions.

Focus group input helped to guide the development of hypotheses and the selection of
variables for modeling purposes.

2.2.2 Sampling criteria & sampling frame

The sampling frame for the mail questionnaire was determined by the following
criteria: 1) Michigan residents, 2) 18 years of age or older as of January 1, 2006, 3) had
purchased a license in 2006 to hunt white-tailed deer, and 4) had completed and returned

a 2003, 2004 or 2005 MDNR harvest questionnaire stating they had harvested a white-
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tailed deer (antlered or antlerless) from within the research study area (SBWMU). Only
deer hunters possessing a combination license, an archery only license, and a firearm
only license qualified for this study. The sample group for the survey was derived from a
portion of the total number of firearm deer hunters who had previously hunted or hunt
within the SBWMU; it was not a statewide sample.

2.2.3 Mailing sequence dates & sample sizes

The self-administered mail questionnaire (Appendix E) with repeat mailings was
conducted following methods described by Dillman (2000). A cover letter (Appendix F)
was included in each initial mailing to introduce the questionnaire and inform recipients
that filling out the survey indicated their voluntary participation. A total of 3,954 names
and addresses were used in the initial mailing of the questionnaire on January 12%, 2007
followed 15 days later with a reminder postcard (Appendix G). Non-respondents
received a second questionnaire 15 days later accompanied by a modified cover letter
(Appendix H). Non-respondents of the second questionnaire were sent a third and final
mailing of the questionnaire with the same modified cover letter 15 days after the second
mailing was delivered. All questionnaires were mailed from and returned to the MDNR
headquarters in Lansing, Michigan. A deadline of May 23" 2007 was established, after
which time no returned mail questionnaires were included in the study. Questionnaire
responses were coded and transferred to a database using a MDNR program designed for
survey data entry purposes.

2.2.4 Study variables

The mail questionnaire was designed to assess hunter preferences for deer related

attributes (e.g. number of points, spread) and to determine the influence of non-deer
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related factors (e.g., hunter persistence, landownership) on hunter preferences and
intentions for harvest outcomes. In addition, several other factors that potentially
affected harvest outcome were measured including selective harvest intentions, self-
reported persistence, experience (e.g., age, number of years hunting), centrality of
hunting to one’s lifestyle, hunting pressure, number of days hunted, the day hunting
began and land-type hunted (i.e., public vs. private). Although behavior was not
explicitly measured, the intentions for harvest and the actual harvest outcome were.
Some standard demographic questions typically asked on surveys (i.e., employment
status, education level and income) were not measured in this case.

Three categories of bucks that hunters would be willing to harvest as their first
buck of the firearm deer season were presented to respondents under the heading of:
ideal, preferred and least preferred. To reduce subjectivity and ambiguity among
responses, each category was described. Ideal bucks were defined as “Those that you
would not hesitate to take if the opportunity presented itself. You might be willing to
pass up shots at other bucks for part or all of the November firearm season to wait for this
buck”. A preferred buck was defined as “A buck that you would harvest when you
were not willing to wait any longer for your ideal buck. You might be willing to pass up
shots at other legal bucks for part or all of the November firearm season to wait for a
buck of at least this standard”. Finally, least preferred bucks were defined as “Those
you would harvest only after you gave up waiting for your ideal and preferred bucks.
You might decide to harvest your least preferred buck for venison or because you would
rather not risk ending your November firearm season without harvesting a buck at all”.

These three categories of bucks were further defined as deer that the respondent was
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reasonably certain existed in their hunting area within the Saginaw Bay Wildlife
Management Unit.

Variables used in the data analysis stages were operationalized by the survey as

follows:

Selectivity intention: This was the hunter’s intention to be selective when

harvesting their first buck at the beginning of the 2006 November firearm deer season.
Intentions were measured using the options of: “I intended to shoot only a buck that met
my ideal buck standards, even if it meant not getting a buck during the 2006 November
firearm deer season”, “I intended to try and harvest my ideal buck for a while, but would
not have settled for anything less than my preferred buck standard, even if it meant not
getting a buck during the 2006 November firearm deer season”, “I intended to wait
awhile to harvest either an ideal or preferred buck, but intended to harvest a least
preferred buck, if necessary, to avoid going home without venison during the 2006
November firearm deer season”, and “I intended to take any legal buck that presented an
opportunity during the 2006 November firearm deer season.”

Preferences: Preferences for attributes of antlered deer were assessed by
qualitative descriptions of antler tine length, antler beam spread, total number of antler
points and age. For each buck category and for each trait attribute, a preference was
qualitatively described.

Harvest experience: Harvest experience was measured as whether a hunter

harvested one or two antlered deer during each of the past three November firearm deer

seasons (2004, 2005, and 2006).
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Years of hunting experience: The years of firearm deer hunting experience was
measured by how many of the past three years (2003, 2004, and 2005) that a respondent
hunted in the SBWMU during the November firearm deer season.

Importance of selectivity: The importance of selectivity was measured as how

important select whitetail deer attributes were in helping hunters decide whether to
harvest a buck. Response options included “Extremely Important”, “Moderately
Important”, “Slightly Important”, “Not at all Important”, and “I am Unsure”. Responses
of “I am unsure” were treated as missing data as no direction of importance could be
gathered from such a response. “Extremely Important” was scored as the highest value
of importance whereas “Not at all Important” received the lowest value. Reported
responses were then averaged across the seven whitetail deer attributes for a final overall
importance of selectivity score for each hunter. Larger scores meant that the hunter
placed a high importance on these traits when making harvest decisions.

Expected harvest opportunity: Expected harvest opportunity (i.e., “Extremely
likely”, “Highly likely”, “Somewhat likely”, “Not at all likely”) was measured as the
respondents perceived likelihood of having the opportunity to harvest each category of
bucks.

Intention to be persistent: Two values for the intention to be persistent were
calculated. Responses from the survey enabled scores to be computed for the intention to
be persistent for an ideal buck category before switching to a preferred buck and the
intention to be persistent for an ideal or preferred buck before switching to a least
preferred buck. Respondents indicating that they intended to wait for at least part of their

season to try and harvest an ideal buck were asked when they would most likely stop
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waiting for a particular category of buck and take another if the opportunity was
presented. The response options were when “75% of my opportunity to hunt remains”,
“50% of my opportunity to hunt remains”, “25% of my opportunity to hunt remains” or
“I wouldn’t shoot anything less than a buck of my ideal or preferred standards.”

Centrality of lifestyle: The centrality of deer hunting to one’s lifestyle was
assessed by the importance of deer hunting as a recreational activity compared to other
recreational activities. This question has been used extensively in the past (Hunt, Haider,
& Armstrong, 2002; Sutton, 2003) and serves as an indicator of the level of specialization
of a hunter. Possible responses to the question included: “My most important
recreational activity”, “One of my more important recreational activities”, “No more
important than any other recreational activity”, “Less important than most of my other
recreational activities”, and “Not at all important to me as a recreational activity”. Due to
the low number of responses to options “No more important than any other recreational
activity” (n = 328), “Less important than most of my other recreational activities” (n =
46), and “Not at all important to me as a recreational activity” (n = 26) these three<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>