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Abstract 

This study examined the effect of the Hunter’s Choice: Alternative Ammunition open-

house style demonstration clinics and presentations at mentored hunt orientations on 

participants’ knowledge regarding lead ammunition, its effects on wildlife and human health, and 

knowledge of non-lead alternatives. In addition, this study investigated participants’ attitudes, 

behavioral intentions, and behaviors regarding the use of lead ammunition, including whether 

hunters were willing to switch to non-lead ammunition and factors that influenced a change in 

ammunition types. Due to the low participation at the demonstration clinics, conclusions could 

not be drawn. Data from the presentations at the mentored hunt orientations revealed that 

knowledge of lead and non-lead ammunition was high overall. There was a statistically 

significant difference between the pre and post attitudes, with attitudes after the presentations 

being more supportive of non-lead ammunition. In addition, there was a statistically significant 

difference in the proportion of those indicating an intention to use non-lead ammunition pre and 

post the presentation. Wildlife health, human health, and ballistics were the most influential 

factors for future decisions related to non-lead ammunition choices. Females were significantly 

more likely to use lead ammunition at the mentored hunt, while increased prior hunting 

experience significantly increased the likelihood for participants of either gender to indicate their 

intention to use lead ammunition for future hunts. The overall effectiveness of the presentations 

on participants’ knowledge and attitudes did not vary by demographics in this study. These 

results will assist the Hunter’s Choice project in continuing to develop and implement 

programming, as well as provide insight for similar voluntary change programs.   
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Chapter 1: 

Introduction 

Background 

Lead is a potent neurotoxin. If vertebrates ingest it, the body mistakes it for calcium and 

circulates the metal to vital tissues, which damages many organs (Pokras & Kneeland, 2009). It 

has been long known that lead can negatively affect the general health, reproduction, and 

behavior of an organism (Fisher, Pain, & Thomas, 2006). In severe cases, lead poisoning can 

result in death for humans and wildlife (Pokras & Kneeland, 2009).  

The earliest documentation of lead toxicity was written in the Egyptian papyrus scrolls 

(Hernberg, 2000). The popularity for lead in pottery, glazes, cooking utensils, and piping during 

the Roman Empire caused an endemic of stillbirths, deformities, and brain damage (Hernberg, 

2000). It is speculated that noblemen who perhaps had more access to plumbing and wine stored 

in lead pottery suffered from infertility caused by lead, which eventually contributed to the fall of 

the Roman Empire (Gilfillan, 1965). More recently, lead has been used in paint, fuel, and 

plumbing products in the United States. By the mid 1990s, lead was removed from many of these 

products, but remains a component in various sporting equipment today (Lahner & Franson, 

2009). 

 Lead bullets have been used for hunting game animals since the beginning of the 1900s 

(Stroud & Hunt, 2009). The malleability and high density combined with the low manufacturing 

and sale costs make lead a popular material for ammunition. Modern bullets are usually 

composed of a soft lead core wrapped in a copper jacket. The bullet is designed to expand on 

impact, creating a large wound channel to ensure a humane kill. However, in addition to 

expanding, lead bullets also fragment because of the softness of lead, leaving small shards in the 
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tissue of the animal (Grund, Cornicelli, Carlson, & Butler, 2010; Hunt et al., 2006; Pain et al., 

2010).  

Depending on the velocity, location of the shot, and type of bullet, lead fragments can 

disperse as far as 18 inches from the exit point of the wound channel (Cornicelli & Grund, n.d.). 

A study by Hunt et al. examined fragmentation of lead-based bullets and found that 94% of the 

whole and partial remains of deer samples killed by licensed hunters using lead bullets contained 

fragments (2006). They also found that 90% of 20 deer gut piles tested had fragments, with five 

samples exceeding 200 fragments (Hunt et al., 2006). In addition, when four deer samples killed 

with non-lead ammunition were tested, six fragments were detected overall (Hunt et al., 2006). 

The tiny lead shards are usually less than two millimeters, and are almost undetectable to humans 

and wildlife, making them easy to consume when eating game meat (Hunt et al., 2006). 

Lead toxicity was known to cause mortality in waterfowl in the United States a century 

before non-lead shot regulations began in 1972 (Friend, Franson, & Anderson, 2009; Sanderson 

& Bellrose, 1986). Ducks, geese, and swans were thought to be ingesting lead shot from lake 

bottoms (Bellrose, 1959). It was theorized that scavenging animals such as bald eagles suffered 

from secondary lead poisoning by preying on injured waterfowl that were not fatally shot 

(Kendall et al., 1996; Kramer & Redig, 1997). In 1987, state laws in Minnesota and Wisconsin 

banned the use and possession of lead shot for waterfowl hunting. By 1991, the ban was phased 

in as a federal law.  

Following the 1991 lead shot ban, there was a reduction in the number of acutely 

poisoned bald and golden eagles admitted to the Raptor Center at the University of Minnesota 

compared to admissions between 1980-1990 (Kramer & Redig, 1997). However, between 1991-

1995, there was a shift to significantly more chronically poisoned eagles admitted to the Raptor 
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Center, thus there was no change in the prevalence of bald eagles admitted with lead poisoning 

(Kramer & Redig, 1997). The discussion of the Kramer and Redig study proposed that bald 

eagles in Minnesota and Wisconsin were consuming lead from another source, and the study 

authors believed this source to be other game species injured by lead shot or gut piles left in the 

field by hunters (1997). Cruz-Martinez, Redig, and Deen conducted a retrospective study that 

examined 12 years of data to explore if a correlation existed between the hunting season and the 

admittance of lead-poisoned bald eagles to the Raptor Center (2012). Of the 1,277 bald eagles 

admitted to the Raptor Center between January of 1996 and December of 2009, blood tests 

showed 334 eagles had elevated lead levels (Cruz-Martinez et al., 2012). Bald eagles admitted 

from the rifle firearm zones were more likely to have elevated lead levels than eagles recovered 

from the shotgun zones (Cruz-Martinez et al., 2012). (Bullets used for centerfire rifles generally 

reach much higher velocities than shotgun slugs and muzzleloader bullets, which causes rifle 

bullets to have increased fragmentation and finer fragmentation upon impact (Cornicelli & 

Grund, n.d.).) There was also a significant increase for the likelihood of lead poisoning cases 

during December and January (Cruz-Martinez et al., 2012). This correlation supported the theory 

that bald eagles were consuming lead fragments found in deer gut piles (Cruz-Martinez et al., 

2012).  

The use of non-lead ammunition (usually made of pure copper or copper and a mixture of 

metal alloys) in place of lead ammunition is a proposed solution for avoiding lead toxicity for 

wildlife and human health. However, as Epps (2014) describes, phasing out lead ammunition, 

whether by voluntary action or law, is challenging for many reasons. For example, if lead 

ammunition was banned by law, enforcement and compliance may be an issue. Epps explains 

that many hunts take place on private or remote public lands, making it difficult for law 
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enforcement officers to check for compliance (2014). In addition, non-lead and lead bullets 

appear similar in appearance, which could require hunters in question to provide a sample bullet 

for testing (Epps, 2014). With lead ammunition likely available for recreational shooting and 

hunters potentially possessing additional boxes of lead ammunition, it would be easy for hunters 

to continue to use lead bullets for hunting if a ban was in place (Epps, 2014). 

An economic-based challenge for voluntary change is the price difference between lead 

and non-lead ammunition. Non-lead ammunition may be double or more of lower-priced product 

lines of lead ammunition. However, non-lead ammunition is comparable in price to premium 

lead ammunition (Epps, 2014). For example, in March 2015, the cost for 20 cartridges of 

premium lead ammunition, such as the Federal Premium® Gold Medal® Match Rifle 

Ammunition from Cabela’s was between $26.99-$54.99 depending on the caliber and grain of 

the bullet (Cabela’s Inc., 2015a). The cost for 20 cartridges of non-lead ammunition, such as the 

Federal Premium® Vital Shok® Trophy Copper Rifle Ammunition from Cabela’s was between 

$29.99-$59.99, again depending on the caliber and grain of the bullet (Cabela’s Inc, 2015b). For 

some hunters, especially those who use lower-priced lead ammunition, ammunition prices may 

deter them from switching to non-lead ammunition. For hunters who already use premium lead 

ammunition, the price may not affect their decision to switch. Henderson and Johnson surveyed 

eight Minnesota deer hunters who switched to non-lead ammunition and found that they were not 

concerned about the price differences between lead and non-lead ammunition (2012). The 

hunters responded that non-lead ammunition was not much more than premium lead 

ammunition, spending a little extra money was worth it as long as the ballistics performed well, 

and they only fired a few shells in a season (Henderson & Johnson, 2012).  
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Lastly, there is the challenge of addressing uncertainty towards change. Many hunters 

have used lead-based bullets for their entire hunting careers and are reluctant to switch to non-

lead ammunition. The bullet design and placement on the target must be accurate in order for 

hunters to make a clean kill and maximize their firing range. Subtleties such as the combination 

of a particular firearm and bullet type can affect accuracy (Epps, 2014). Hunters may wait a 

lifetime to be drawn for a specific game tag, which can result in a solitary chance for a shot 

(Epps, 2014). Therefore, some hunters may be wary of switching ammunition types if they have 

already found a bullet that is effective (Epps, 2014). 

There are many advantages to using non-lead ammunition. Because of its rapid expansion 

and weight retention capabilities, non-lead ammunition delivers massive internal trauma. Non-

lead ammunition has been used for hunting large game species, such as Cape buffalo in Africa 

and elk or moose in North America, but is also effective for deer hunting. The results of the 

survey conducted by Henderson and Johnson revealed that, in the majority of the hunters’ 

experience, non-lead bullets performed equally to lead bullets in accuracy and effectiveness 

(2012). When asked why the hunters chose to switch to non-lead ammunition,  many hunters 

voiced concern about lead in the environment and lead fragments affecting wildlife and human 

health (Henderson & Johnson, 2012). 

A less controversial option than legal action to minimize lead from entering the 

environment through hunting is voluntary change. Awareness of technical, economic, and social 

dimensions of the problem will be necessary for successful mitigation (Epps, 2014). Johnson, 

Kelly, and Rideout summarized recent evidence of exposure to lead ammunition, health 

implications for species consuming contaminated game meat, and outlined what future 

approaches to voluntary change should include (2014). According to Johnson et al., outreach 
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programs will need to articulate stakeholders’ knowledge and attitudes toward the issue, what is 

required for a resolution, and options for reducing lead in the environment (2014). In addition, 

clear communication between the science and hunting communities will be crucial (Johnson et 

al., 2014). Assessment will play a key role in examining the effectiveness of outreach programs 

and guide the program development of future outreach programs that encourage voluntary 

change (Johnson et al., 2014). 

 To promote voluntary change in hunter ammunition choices in Minnesota, multiple 

organizations including the Raptor Center at the University of Minnesota, Minnesota Department 

of Natural Resources (MNDNR), Minnesota Pollution Control Agency, Minnesota Deer Hunters 

Association, Three Rivers Park District, Minnesota Conservation Federation, Minnesota 

Division-Izaak Walton League of America, and the Minnesota Chapter of The Wildlife Society 

have collaborated on a project titled Hunter’s Choice: Alternative Ammunition.  The project aims 

to bring awareness to Minnesota deer hunters about the effects of lead ammunition on wildlife 

health by providing opportunities for hunters to gain insight, knowledge, and hands-on 

experience about non-lead ammunition. Minnesota deer hunters are reached through voluntary 

participation at open-house style demonstration clinics and presentations at mentored hunt 

orientations. The demonstration clinics allow participants to shoot lead and non-lead rifle 

ammunition to experience the performance and observe the differences in fragmentation. The 

presentations at mentored hunt orientations, which take place at Minnesota state parks, are brief 

programs that discuss the effects of using lead ammunition and alternatives to lead ammunition. 

In addition to these two types of events, print and multi-media training materials are under 

development for the MNDNR Youth Firearm Safety classes and hunter education classes. 
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Purpose Statement 

The purpose of this quantitative study was to examine the effect of the Hunter’s Choice: 

Alternative Ammunition open-house demonstration clinics and presentations at mentored hunt 

orientations on participants’ knowledge regarding lead rifle ammunition and its effects on 

wildlife and human health, as well as knowledge of non-lead alternatives to lead ammunition. In 

addition, the study investigated participants’ attitudes, behavioral intentions, and behaviors 

regarding the use of lead rifle ammunition, including whether hunters were willing to switch to 

non-lead rifle ammunition, and factors that influenced a change in ammunition types.  

Research Questions 

1) Does participation influence what participants know about the effect of lead 

ammunition on wildlife and human health and what they know about non-lead 

alternatives?  

2) Does participation influence participants’ attitude towards lead ammunition use and 

receptiveness to non-lead alternatives? 

3) Does participation result in changes in behavioral intention and changes in behavior 

regarding the use of non-lead ammunition in participants who previously used lead 

ammunition?  

4) Which of the following do participants perceive as the most influential in future 

decisions regarding ammunition choice: ammunition type they used previously, 

ammunition type their family/mentor uses, human health, wildlife health, performance, 

or cost? 

5a) Do behavior and future behavioral intentions vary by age, gender, prior hunting 

experience, or geographic location? 
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5b) Is the effectiveness of the presentations on participants’ knowledge and attitude 

significantly related to any of the following variables: age, gender, prior hunting 

experience, or geographic location? 

Definition of Terms 

The following section defines key terms used in the study. A nominal definition for each 

term is provided, and an operational definition specifying how the concept will be measured is 

also given. 

Knowledge 

Nominal: Familiarity of environmental issues that stem from human conflicts about 

environmental problems and solutions, including the causes and effects of those conflicts 

(Hollweg et al., 2011). 

Operational: Minnesota deer hunters’ knowledge of the issue of lead poisoning will be 

measured by their familiarity of the effects of lead poisoning in wildlife and humans, how 

lead enters the environment, and non-lead alternatives to lead ammunition. 

Attitude  

Nominal: “Attitudes are learned predispositions to respond in a favorable or unfavorable 

manner toward objects, events, and other referents…” (Hollweg et al., 2011, p. 3-6). 

Attitudes also denote underlying beliefs and values (Scott & Marshall, 2009) and have 

behavioral implications, although the extent of behavior depends on the circumstances 

(Eisler, 1986). 

Operational: Feelings held by Minnesota deer hunters regarding lead ammunition use 

and its effects on wildlife and human health as measured by the instruments developed 

for this study. 
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Behavioral intention 

Nominal: According to the theory of reasoned action (TRA) (Fishbein, 1980; Fishbein & 

Ajzen, 1975), “…behavioral intention is the proximal determinant of behavior and 

mediates the influence of both the theory’s predictors (attitude and subjective norm) and 

external variables (e.g., personality and demographic characteristics). Thus, according to 

the TRA, intention is the most immediate and important predictor of behavior,” (Webb & 

Sheeran, 2006, p. 249). 

Operational: Minnesota deer hunters’ intent to use lead or non-lead ammunition for the 

2015 deer season and future deer seasons. 

Behavior 

Nominal: Behavior is “an identifiable and measurable response to external or internal, 

recognizable, and measureable stimuli,” (Scott & Marshall, 2009, p. 39). 

Operational: The choice Minnesota deer hunters make regarding ammunition type for the 

2015 deer season. 

Significance 

 Voluntary efforts to reduce the amount of lead entering the environment through hunting 

have happened so recently that little information is available regarding the effectiveness (Epps, 

2014). The baseline data from this study could assist the Hunter’s Choice project in finessing the 

demonstration clinics and presentations at the mentored hunt orientations for the summer and fall 

of 2016. The findings of this study could also lead to a longer term monitoring program 

regarding hunter ammunition choices in Minnesota. Future projects aiming to reduce the amount 

of lead entering the environment through hunting could also benefit in exploring methods used in 

the Hunter’s Choice project’s demonstration clinics and presentations at the mentored hunt 
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orientations that were effective. The results may spur future studies that integrate participants 

from a different audience or evaluates the admission rate of lead-poisoned wildlife to 

rehabilitation facilities. 
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Chapter 2: 

Literature Review 

Summary of the Issue 

The United States Geological Survey estimates that 6,000-10,000 tons of lead is released 

into the environment through sporting activities each year in the United States (Pokras & 

Kneeland, 2009). Wildlife that scavenges on carcasses shot with lead ammunition is at risk of 

lead poisoning. Over 500 peer-reviewed studies describe the harmful effects of lead ammunition 

on 130 wildlife species across the globe (Bastone, 2013). Fisher et al. reported that 59 terrestrial 

bird species have had documented cases of ingesting lead or lead poisoning from ammunition 

sources (2006). Thus, outreach efforts to decrease the amount of lead entering the environment 

through hunting are essential. 

Historic Uses of Lead  

 Lead has been mined and used by humans for 6,000 years and the accounts of lead 

poisoning date back 2,500 years (Hernberg, 2000). Although Dioscorides linked lead exposure 

and its toxic consequences during the 1st century AD, lead poisoning continued to plague Europe 

and North America through the 18th century (Hernberg, 2000). In Europe, lead acetate, or “lead 

sugar,” was used to sweeten wine and ciders and mixing lead compounds into medicines was 

common practice (Hernberg, 2000). In 1767, Sir George Baker solved the mysterious 

Devonshire colic, which plagued a county in England for a century, by linking the weights used 

to crush apples in the cider making process to the source of lead exposure (Baker, 1772). After 

lead colic occurrences in England and North America, the English Parliament passed a lead 

poisoning prevention act as an effort to reduce lead exposure, specifically in women and 

children, in the 1800s (Richardson, 2005). 
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 By the early 1900s, the United States was the primary producer and consumer of refined 

lead in the world (Lewis, 1985). The additive of lead to gasoline beginning in the 1920s assisted 

in developing high-power, high-compression internal combustion engines, which aided in the 

victory of World War II and made the U.S. the leader in the automotive industry until the 

beginning of the 1970s (Lewis, 1985). However, the consequences to the newly developed 

gasoline were apparent after 15 workers who helped produce the additive in 1924 died from lead 

poisoning (Lewis, 1985). The media termed the fuel “loony gas” because of the rumors that 

exposure caused one to go insane (Lewis, 1985). Under the direction of the Environmental 

Protection Agency, lead fuel was phased out and replaced by unleaded gasoline beginning in the 

1970s (Lewis, 1985). Another common source of lead exposure came from lead paint, which was 

banned in the U.S. in 1971 (Needleman, 2004). However, 80% of households built prior to 1950 

contain lead paint and there is the potential for continued exposure to residents through dust and 

paint chippings (Needleman, 2004). Although lead has been phased out of many products in the 

United States to protect public health, there are still recalls on items such as toy cars, action 

figures, and children’s jewelry that contain lead (Meyer, Brown, & Falk, 2008).  

Ammunition Choices  

 It is important to discern between ammunition types because different ammunitions have 

varying properties, which affect the possible fragmentation. Although this study focused on 

bullets used for centerfire rifles, shot and slugs were also discussed. Shot refers to small metal 

pellets used for hunting small game and waterfowl (lead shot is nationally banned for waterfowl 

hunting). When a shotgun is fired, it releases multiple pellets from the loaded shell and spans 

across a broad pattern. Shot could fragment, but because it is light weight and has a lower 

velocity, it is more likely to find whole pellets in game meat. It is possible for individuals 
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consuming game meat killed from shot to find a whole pellet in the meat if the pellet was not 

removed when the animal was cleaned. Wildlife could also consume spent pellets from 

scavenging on animals killed or injured with shot. Compared to lead fragments from bullets, 

pellets are much more easily detected (by both humans and wildlife) when ingested. Slugs are 

metal projectiles commonly used for deer hunting in the shotgun and muzzleloader zones, which 

are required in southern Minnesota. Slugs are designed for short-range shooting, but carry a 

significant amount of force due to their weight. Lead slugs can still fragment, although the fine 

dust-sized fragments may not be created due to the lower velocity of the slug (Cornicelli & 

Grund, n.d.). Muzzleloaders may also use bullets, but those bullets travel at lower velocities than 

bullets used with centerfire rifles. Bullets used for centerfire rifles are intended for long-range 

shots and are commonly used for deer and other large game hunting in the northern half of 

Minnesota. A bullet is designed to hit its target at a high velocity and expand as it creates a 

wound channel for a quick kill. However, lead based bullets fragment upon impact because of 

the softness of lead and the high velocity of the bullet. Lead fragments from bullets vary in size, 

but tend to be less than two millimeters or almost powder-like (Cornicelli & Grund, n.d.; Hunt et 

al., 2006). For the purposes of this study, regulations regarding lead shot are discussed for 

background content, but the research questions focused on bullets designated for centerfire rifles. 

Lead is the most popular metal used for manufacturing ammunition because of its 

malleability, high density, and low cost (Grund et al., 2010). Many types of expanding lead-core 

bullets will fragment while creating the wound channel of a game animal (Grund et al, 2010). 

The degree of fragmentation depends on the terminal velocity of the bullet, the tissue the bullet 

passes through, and the overall design of the bullet (Grund et al., 2010; Thomas, 2013). The 

small lead fragments in game meat are easily consumed by wildlife and humans. In 2008, North 
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Dakota recalled all venison that had been given to the state’s venison donation program when 

packets of the meat tested positive for lead fragments. Radiographs revealed that 60 of 100 

venison packets sampled contained lead fragments (Grund et al., 2010). Minnesota, which has a 

similar venison donation program, followed suit in the recall and further testing revealed that 

27% of the donated ground venison had detectable lead fragments (Cornicelli & Grund, n.d.). 

The discovery of lead fragments in the venison of North Dakota and Minnesota’s venison 

donation programs prompted further studies that investigated the degree of fragmentation in 

various lead and non-lead bullets. 

 The Minnesota Department of Natural Resources examined bullet fragmentation patterns 

using multiple types of bullets and firearms to assess the lead levels in previously euthanized 

domestic sheep (Grund et al., 2010). The ammunition tested with a centerfire rifle were rapid 

expansion bullets, controlled expansion bullets, and non-lead (copper) bullets. Rapid expansion 

bullets contain a lead core and are designed to expand quickly to penetrate mid-sized game 

species with thin skin, such as white-tailed deer or bighorn sheep. Rapid expansion bullets used 

in this study (Nosler Ballistic Tip and Remington Core Lokt) are advertised to retain 50% of 

their initial mass after firing. Controlled expansion bullets also contain lead, either in the core or 

back half of the bullet and are designed to penetrate into tissue after hitting the thick skin or 

muscle of a larger game species such as moose or elk. The controlled expansion bullets used in 

this study (Winchester XP3 and Hornady Interbond) are advertised to retain at least 90% of their 

initial mass. Lastly, the non-lead bullets (Barnes TSX) contain no lead, can be used for hunting 

mid-sized or large game species, and are advertised to retain nearly 100% of their initial mass. 

For each bullet type, 10 domestic sheep carcasses were shot from 50 meters in the thoracic cavity 

and were then radiographed to detect fragments. The study found that the rapid expansion bullets 
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and the Hornady Interbond controlled expansion bullets fragmented more than the Winchester 

XP3 controlled expansion bullets and non-lead bullets (Grund et al., 2010). Lead fragments were 

most abundant near the exit hole of the wound channel, but scattered as far as 45 centimeters 

from the exit hole (Grund et al., 2010). Thus, the study concluded that meat harvested with lead 

ammunition has the potential to contain some lead fragments (Grund et al., 2010). Studies 

conducted in the field with varying conditions have found similar results. Hunt et al. (2006) 

examined the carcasses and gut piles of white-tailed deer that were shot with a variety of lead 

bullets at varying distances by hunters in the field. The study found that 94% of carcasses and 

90% of 20 gut piles contained lead fragments (Hunt et al., 2006).  

In a similar study, Hunt et al. scanned packages of venison that had been shot by hunters 

with standard lead-core, copper-jacketed bullets under normal hunting conditions (2009). 

Venison packages that contained lead fragments were fed to a treatment group of four pigs, while 

a control group of four pigs were fed venison that did not contain lead fragments (Hunt et al., 

2009). Pigs that were fed the venison containing lead fragments had significantly elevated blood 

lead concentrations (which peaked two days after ingestion) compared to the control group (Hunt 

et al., 2009). This finding suggests that humans who consume venison that was taken with lead 

bullets may also be at risk of elevated blood lead concentrations, which in the United States, 

accounts for 10 million deer hunters, their families, and recipients of venison donation programs 

(Hunt et al., 2009). 

 Human and wildlife lead exposure through the consumption game meat is preventable by 

using non-lead ammunition, such as copper. When fired, a copper bullet can retain over 99% of 

its initial mass (Grund et al., 2010; Irschik, Bauer, Sager, & Paulsen, 2012). The copper bullets 

may still fragment depending on the velocity and shot placement. If copper fragments pass into 
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the gut piles or edible meat, there is no threat to toxicity to organisms consuming it or the 

environment (Franson, Lahner, Meteyer, & Rattner, 2012; Irschik et al., 2012; Thomas & 

McGill, 2008; Thomas, Santore, & McGill, 2007). 

 It has been speculated whether non-lead ammunition is as effective as lead ammunition. 

There are several studies supporting that there is no significant performance difference between 

the two. Knott, Gilbert, Green, and Hoccom had individuals involved with deer (red, roe, and 

sika deer) control in England and Scotland hunt with lead and non-lead bullets and rate the two 

bullets in terms of accuracy and killing power (2009). Accuracy ratings were tied between non-

lead and lead bullets (.243 and .270 calibers) (Knott et al., 2009). Non-lead bullets were rated 

0.09 of a point lower than lead bullets in killing power (Knott et al., 2009). The study concluded 

that no significant differences were apparent in the lethality between non-lead and lead bullets 

(Knott et al., 2009). A study in Germany by Trinogga, Fritsch, Hofer, and Krone compared the 

wound potential between non-lead and lead core bullets under normal hunting conditions (2013). 

The wound channel dimensions of 34 wild ungulates were measured. The study concluded that 

the type of bullet used did not significantly influence the wounding potential of the shot 

(Trinogga et al., 2013). A strong endorsement for non-lead bullets occurred when the U.S. 

National Rifle Association gave Barnes Bullets LLC the 2012 American Hunter Ammunition 

Product of the Year Golden Bullseye Award for its VOR-TX Ammunition (Barnes LLC, 2012). 

Lead Ammunition Regulations 

Many states including the majority of the Midwest as well as Oregon, Washington, 

California, Colorado, Utah, Florida, and more have placed regulations on lead shot for small 

game hunting in an effort to conserve wildlife. Although the issue of lead poisoning is not new, 

enforcing regulations regarding lead ammunition use is difficult. Besides the 1991 lead shot ban 
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for waterfowl hunting, the efforts to reduce the use of lead ammunition have happened so 

recently that data on the effectiveness of methods are minimal (Epps, 2014). With little guidance, 

perhaps an effective strategy is to reflect on the results of past lead bans and to observe what is 

working well, or not well, for similar programs across the country. 

California 

One of the most studied species that has been affected by lead poisoning is the California 

condor. The population in 1982 consisted of a mere 22 individuals, and by 1987 went extinct in 

the wild when the remaining condors were captured and added to a captive flock of 27 

individuals (Bastone, 2013; Green, Hunt, Parish, & Newton, 2008). After intensive recovery 

efforts, there are over 400 condors in California, Arizona, Utah, and Mexico. Even with rigorous 

monitoring and a ban issued in 2008 on lead ammunition use in California condor habitat in the 

state of California, lead poisoning remains the condor’s leading cause of death (Bastone, 2013).  

California and Arizona have measures in place to reduce the amount of spent lead 

ammunition in the California condor range. The states have different approaches with their 

methods because of the different levels of protection California condors have in each state. The 

California condor population residing in Arizona is considered to be experimental under a 

provision of the Endangered Species Act, thus the Arizona Game and Fish Department is using a 

voluntary change approach to promote the use of non-lead ammunition (Sieg, Sullivan, & Parish, 

2009). The population in California has been classified as an endangered species by federal law 

since 1967 and by California state law since 1971 (Battistone, 2014). California banned lead 

ammunition for hunting in the California condor range in 2008 and as of October 2013, plans to 

completely phase out lead ammunition statewide by 2019 (California Department of Fish and 

Wildlife, n.d.). In the year following the lead ban in the condor range, blood tests showed a 
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100% decrease in the prevalence of elevated lead exposure in non-migrant golden eagles and up 

to 83% in turkey vultures sampled, which imply that lead ammunition regulations could 

significantly lower lead exposure in scavenging birds within the California condor range (Kelly 

et al., 2011). Continued reductions in blood lead levels will depend on the distance scavenging 

birds, including California condors, stray from the designated condor range, the compliance of 

hunters, and future outreach efforts. 

Combined with the regulations, federal agencies in California also surveyed hunters and 

landowners regarding their knowledge and attitudes about lead poisoning affecting the condor. 

From the responses gathered, effective communication strategies were developed (Sieg et al., 

2009). The Institute for Wildlife Studies and Pinnacles National Monument collaborated on the 

California Lead Ammunition Awareness Campaign which organized outreach efforts within the 

condor range that informed hunters and landowners about the issue, and included hands-on 

shooting clinics, event booths, and free giveaways of non-lead ammunition (Institute for Wildlife 

Studies, 2014; Theyerl, Petterson, & Garcelon, 2010; Ventana Wildlife Society, 2012). Surveys 

after shooting clinics found that hunters were accommodating to non-lead ammunition and were 

surprised by the amount of fragments lead ammunition leaves behind (Theyerl et al., 2010). 

Public education and outreach efforts continue in California and federal agencies hope to expand 

these efforts further throughout the state.  

Missouri 

Lead shot used for small game hunting can release thousands of small pellets each 

hunting season. Bird species that consume pebbles to aid in grinding food in their crop, such as 

mourning doves, are susceptible to consuming spent lead shot. A study in Missouri by Schulz et 

al. compared soil samples from a conservation area that prohibited lead shot and a conservation 
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area that allowed lead shot (2002). Of the 8.9 hectares (ha) sampled, no spent lead shot was 

found pre or post-hunt in the conservation area that prohibited lead shot (Schulz, et al., 2002). Of 

the 5.1 ha sampled in the conservation area that permitted lead shot, one lead pellet was found in 

the pre-hunt samples (Schulz, et al., 2002). In the post-hunt samples, 13 of 314 samples totaled 

18 lead pellets (Schulz, et al., 2002). The study estimated that post-hunt, 6,342 pellets were 

distributed across the entire 967 ha of the conservation area (Schulz, et al., 2002).  

Effective in 2007, Missouri placed lead shot bans in 21 conservation areas across the 

state (Conservation Commission of Missouri, 2015). Prior to the ban, Missouri administered 

surveys to gather information regarding small game hunters’ attitudes towards potential lead shot 

bans. The study, conducted by Schulz, Reitz, Sheriff, and Millspaugh, mailed a self-administered 

questionnaire to 10,000 individuals who purchased small game permits (2007). Of the 4,261 

completed surveys that were returned, the hunting groups were categorized into four groups (not 

mutually exclusive): small game hunters, upland game hunters, waterfowl hunters, and dove 

hunters (Schulz et al., 2007). The study found that 84% of upland game hunters and 71% of non-

upland game hunters opposed additional regulations on lead shot (Schulz et al., 2007). Dove 

hunters from rural areas, hunters with a rural background, hunters who currently hunt doves and 

waterfowl, hunters who primarily use private lands, and current upland game hunters were most 

likely to oppose the potential lead shot ban (Schulz et al., 2007). The study concluded that in 

order for bans to be implemented and effective, communication will be crucial in gaining 

acceptance from the hunting community (Schulz et al., 2007). 

Minnesota 

 Minnesota has been active in regulating lead shot used for hunting small game. The 

Nontoxic Shot Advisory Committee (NSAC) was formed in 2006 by the MNDNR - Division of 
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Fish and Wildlife and was composed of a staff member of the MNDNR Enforcement Division, 

representatives of the manufacturing and retail industry, hunting and environmental groups, and 

experts from other state and federal agencies (NSAC, 2006). The goals of the committee were to 

recommend future regulations for lead shot in Minnesota, develop a time line for application, 

ideas for public education and outreach, and identify future research needs. The NSAC decided 

that the MNDNR should regulate lead shot on managed dove fields (which began in 2006). The 

committee also agreed that stricter regulations for general shotgun hunting should be put in 

place, but did not come to a decision about the extent of the regulations (NSAC, 2006).  

 A survey was conducted in 2007-2008 by the Minnesota Cooperative Fish and Wildlife 

Research Unit and MNDNR to gather information about small game hunters’ knowledge and 

opinions of non-lead shot and to assist in formulating messages for communication programs 

(Schroeder, Fulton, Penning, & Don Carlos, 2008). The data revealed that the small game 

hunters had mixed feelings about a potential lead shot ban in Minnesota farmland zones 

(Schroeder et al., 2008). Over half of the 927 respondents thought a lead shot ban would protect 

wildlife from lead poisoning, maintain the quality of the environment, reduce the spread of lead 

in the environment, and bring about awareness of lead issues (Schroeder et al., 2008). Fifty 

percent of respondents thought more crippling and wounding of small game would occur as a 

result of using less effective ammunition (Schroeder et al., 2008). More than 75% of hunters 

believed the ban would require purchasing more expensive ammunition and over 40% thought 

the ban to be an unnecessary regulation that would make hunting more difficult (Schroeder et al., 

2008). The probability of hunters supporting the ban was positively correlated with their trust of 

the MNDNR, with 44% of respondents unlikely to support the ban and 42% answering their 

support was likely (Schroeder et al., 2008). 
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 In a similar study, Schroeder, Fulton, Penning, and Don Carlos explored the use of 

persuasive messaging in changing hunter attitudes, beliefs, and behaviors about restrictions on 

lead shot for upland game hunting (2012). The results showed that respondents rated test 

messages of basic factual, first-person narrative, and the message that referenced Ducks 

Unlimited the highest in quality, involvement, evaluation, and agreement with recommendations 

(Schroeder et al., 2012). Controversial management decisions could implement persuasive 

messages to gain public support. If future lead bans are needed, persuasive messages that 

highlight the key beliefs of hunters may increase public cooperation. Key beliefs that may be 

beneficial to highlight include that a ban would: 1) benefit wildlife and the environment, 2) 

enhance the image of hunters, 3) bring more hunting opportunities, and 4) not be an unnecessary 

law (Schroeder et al., 2012). Information about the effectiveness and cost of non-lead 

ammunition should also be addressed (Schroeder et al., 2008). 

 Most recently, in October 2015, the MNDNR proposed a lead shot ban on state wildlife 

management areas in Minnesota’s farmland zone, which covers southern Minnesota (Smith, 

2015). The lead shot ban would affect pheasant, ruffed grouse, wild turkey, woodcock, and small 

game hunters and would cover about 600,000 acres (Smith, 2015). The MNDNR allowed a 

public comment period and the proposed ban has been met with mixed feelings from hunters and 

stakeholders. If the lead shot ban is approved, it would be in effect starting September 1, 2018 

(Smith, 2015). 

Changing Attitudes and Behavior 

 Understanding attitudes and behaviors related to environmental action is extremely 

complex. Research examining human behavior in fields such as psychology, education, and 

marketing has shown that “…people act in ways that are usually consistent with how they 
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express their values, beliefs, understandings, culture, socialization, enculturation, upbringing and 

training. Behaviors are not static, and people are continually adapting behaviors for myriad 

reasons,” (Heimlich & Adroin, 2008, p. 16). No single model or theory explaining the intricacy 

of behavior and behavior change is agreed upon. Therefore, in order for a voluntary change 

program to be successful, the knowledge, attitudes, values, beliefs, perceptions and feelings, 

skills, resolve, and social and cultural contexts of participants must be considered (Ardoin, 

Heimlich, Braus, & Merrick, 2013). Each program must be shaped to fit the appropriate context, 

audience, and desired results (Ardoin et al., 2013).  

 Knowledge is a key factor in motivating people to take action. However, the link between 

knowledge and action is often oversimplified. While increased knowledge about an 

environmental issue does not per se influence environmental action or behavior (Kempton, 

Boster, & Hartley, 1995), many other considerations must be made, such as the audience’s 

attitudes toward the issue, whether or not they feel the action will make a difference, the trust 

and credibility they place in the source of the information, how much the action may cost them 

financially, and how difficult they deem the action to be (Ardoin et al., 2013). The type of 

information presented can also impact the likelihood of action. Providing clear directions of the 

desired behavior, examples, the benefits of the action, and showing the number of people already 

involved will be more effective than simply providing factual information on the issue (Ardoin et 

al., 2013). 

 Attitudes regarding environmental issues are also an integral part in behavior, however 

the degree to which attitude affects behavior is debated. Attitudes are often based on the amount 

of knowledge on the issue and knowledge of action strategies an individual possesses (Heimlich 

& Ardoin, 2008). Pro-environmental attitudes have been linked to pro-environmental behaviors 
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(r = 0.49) (Hines, Hungerford, & Tomera, 1986). However, positive attitudes toward the 

environment do not necessarily predict whether an individual will act upon certain environmental 

behaviors, but specific attitudes toward particular problems do have predictive value (Bell, 

Greene, Fisher, & Baum, 1996). Multiple theories have been developed regarding how attitude 

change occurs, which can be helpful when attitude change is the goal of a conservation-based 

program. Manstead (1990) indicates that theories tend to agree on three pathways for changing 

attitudes:  

1) Directly experiencing the attitude object 

2) Persuasive communications 

3) Induced behavior change, such as offering incentives  

The voluntary change effort by the Hunter’s Choice project incorporates all three of these 

pathways into its programming to some extent and it is likely that the combination of all three 

approaches will be more effective than a solitary approach. Providing the opportunity for hunters 

to compare fragmentation between lead and non-lead bullets at the demonstration clinics and the 

visuals at the presentations will assist participants in directly experiencing the “attitude object” 

or in this case, non-lead ammunition. Persuasive communications will be used throughout the 

demonstration clinics and presentations by informed and credible representatives of the Hunter’s 

Choice project. The style of the message will also play a critical role in encouraging attitude and 

behavior change. The message should combine negative and positive elements, (such as the 

effects of lead ammunition and what participants can do to help) and limit the number of options 

for actions to take, so as not to overwhelm participants (Ardoin et al., 2013). Lastly, the induced 

behavior change can be applied to the incentive of the free annual state park pass to youth 

hunters who use non-lead ammunition for their mentored hunt. Approaches involving 
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educational and social marketing strategies are helpful in changing attitudes. Particularly, tactics 

that target the affective domain and focus on the audience’s values and priorities are more likely 

to catch participants’ attention and move them to act on an issue (Ardoin et al., 2013). Deer 

hunters likely value wildlife health, their personal health, and their family’s health and 

messaging should be shaped to incorporate those values in order to be effective in shifting 

attitudes and behavior.  

 In addition, it is critical to understand how the relationship between attitude and behavior 

differ between youth and adults. Knowledge and attitudes may impact youth’s behaviors more so 

than in adults (Eilam & Trop, 2012; Negev, Sagy, Garb, Salzberg, & Tal, 2008). Stronger 

correlations have been found between attitudes and behaviors in younger students than older 

students and there is an increasing separation between attitudes and behavior as youth mature 

(Eilam & Trop, 2012; Negev et al., 2008). Thus, it may be beneficial to focus programming on 

shifting youths’ attitudes (to be supportive of non-lead ammunition) if they are more likely to act 

in accordance with their attitudes.  

  Multiple health education studies conducted over the past few decades have focused on 

how and whether various approaches to behavior change work. Several models resulted from the 

studies, which aim to direct organizations and practitioners whose end goal is behavior change. 

There are a number of models that apply to encouraging voluntary change regarding non-lead 

ammunition such as diffusion theory, health belief model, and locus of control. 

Diffusion theory is based on the idea that behavior change spreads through a population 

based on the willingness to accept new ideas (Rogers, 2003). For an individual, a behavior 

change occurs in the stages of knowledge, persuasion, decision, implementation and 

confirmation. A population can be labeled based on the distribution of change, with innovators 



 
 

34 
 

(2.5% of the population), early adopters (13.5%), early majority (34%), late majority (34%) and 

laggards (16%) (Rogers, 2003). Motivations for behavior change vary between groups and can 

be influenced by social context, social processes and social support (Frank, Zhao, & Borman, 

2004). It is likely that the Hunter’s Choice project’s demonstration clinics will attract innovators 

and early adopters, who may play in integral role in spreading the message to the populations of 

early majority, late majority, and laggards. 

The health belief model is centered on the variables of threat perception and behavioral 

evaluation, which influence an individual’s view of health and behavior (Janz & Becker, 1984). 

Threat perception is the perceived risk of acquiring an illness and the anticipated consequences 

of the illness. According to the health belief model, as an individual’s assessed amount of risk 

rises, the more likely the individual is to accept the preventative behaviors (Mattson, 1999). 

Behavioral evaluation is the belief that the recommended behavior change will be beneficial and 

the barriers of taking action do not outweigh the positives (Rosenstock, 1990). In addition, 

variables such as demographics, sociopsychological, structural, and ‘cues to action’ such as 

media campaigns, play a role (Mattson, 1999). The health belief model will apply to participants 

of the Hunter’s Choice project who are concerned about feeding their families lead fragments in 

venison or are worried about wildlife consuming lead fragments in the gut piles from their deer. 

The psychologically-based theory of locus of control predicts that specific behaviors are 

related to an individual’s perception of control in regards to achieving a desired outcome (Rotter, 

1954, 1966). An individual’s perceived locus of control is the motivation behind particular 

actions, and the result of those actions are viewed as either the outcome of behavior (internal) or 

as an outcome of conditions not related to the actions (external) (Lever, Pinol, & Urlade, 2005). 

Locus of control also accounts for whether the individual expects the results to be determined by 
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chance or fate, the control of others, or is unpredictable (Rotter, 1990). If the desired result 

happens, that result strengthens the belief in one’s internal efficacy (Heimlich & Ardoin, 2008). 

Efficacy refers to the individual’s belief that their actions have the capability to attain the desired 

result (Meier, 1991). Bandura (1977) also notes that an individual’s regard for their self-efficacy 

affects whether the individual accepts a new behavior and how probable it is that the behavior 

will continue. Predictors of locus of control included income, past achievements, and education 

level (Norman & Bennett, 1996). It is likely that participants of the Hunter’s Choice project will 

have varying loci of controls. Individuals may feel that little difference may be made if they 

switch ammunition because of the large amount of hunters who continue to use lead ammunition. 

In contrast, others may be inclined to switch to non-lead ammunition because they have control 

over what they feed to their families and what they make available for scavengers to feed on in 

the field. It will be critical to instill the belief that individual actions can make a difference at the 

demonstration clinics and presentations at the mentored hunt orientations. 

Human behavior has a significant impact on natural resources. Understanding theories 

rooted in social psychology can be helpful when the goal of a conservation program is a change 

in attitude and behavior (Teel, 2008). Future decisions involving conservation issues should start 

with an awareness of elements that affect human behavior and stakeholders’ preferences for 

management (Ross-Winslow & Teel, 2011). Effective solutions to conservation and management 

issues rely on active communication with and acceptance from the public (Ross-Winslow & 

Teel, 2011). 

Voluntary Change Programs 

Management decisions involving lead ammunition is controversial. Often times, public 

outreach is preferred over regulatory measures to address unfavorable behaviors and promote 
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alternative actions through education (Jacobson, 2009). Outreach enables individuals to keep 

their freedom of choice and is usually less intrusive than regulatory efforts (Ross-Winslow & 

Teel, 2011). A few states, such as Arizona and Wyoming, have implemented voluntary change 

programs and have documented their results. Program assessment will be critical in addressing 

successful tactics and improvements as other states, including Minnesota, begin similar 

voluntary change programs. 

Arizona 

In 2003, the Arizona Game and Fish Department (AGFD) launched a voluntary change 

program to reduce the amount of lead entering California condor habitat by spent ammunition. 

Extensive efforts were made to verify the link between spent ammunition and condor poisoning, 

to educate the public, and to involve hunters in voluntary change. Baseline surveys found that 

23% of hunters surveyed knew of the issue between condors and lead, and 83-97% of hunters 

were somewhat to very willing to take action to help the condors (Responsive Management, 

2003). Hunters participating in focus groups commented that they were not convinced that lead 

ammunition was a threat to the condors and that they would be more willing to assist the cause if 

they were asked by a credible source, such as a sportsman’s group or the state wildlife agency 

(Case, 2005).  

In 2005, AGFD partnered with Cabela’s, Sportsman’s Warehouse, and Federal 

Ammunition to distribute two free boxes of non-lead ammunition to hunters who were drawn for 

deer and bighorn sheep hunts in areas that overlapped the condor range. Of the 2,393 hunters 

who were mailed coupons, 65% of hunters redeemed their coupons for the non-lead ammunition 

and 50% of hunters used the non-lead ammunition (Case, 2005). The program was conducted 

again in 2006 and per the focus group’s suggestion the year prior, provided additional scientific 
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evidence of the link between ammunition and lead poisoning in condors. The program had a 60% 

compliance rate, but hunters noted they received too much information (Case, 2006). However, 

even with a 10% increase with non-lead use from the previous year, 95% of condors tested were 

exposed to lead (Parish, Hunt, Feltes, Sieg, & Orr, 2009). An explanation for the high exposure 

was that condors were expanding their range to southern Utah, which was in the beginning stages 

of implementing a lead awareness program at the time. For the 2007 program, eight new tactics 

to increase participation were implemented such as publishing more articles in sources hunters 

noted to be credible, additional media coverage, diligent follow-ups, and increasing the number 

of staff directly communicating with hunters in the field (Sieg et al., 2009). Participation in the 

voluntary non-lead ammunition program rose to 83% and 62% of successful hunters used non-

lead ammunition (Sieg et al., 2009). During the hunt of 2008, hunter participation in the 

voluntary non-lead ammunition program rose to 90% (Bastone, 2013; Ross-Winslow & Teel, 

2011). AGFD credits the success of the program to using social psychology and marketing 

principles, reflecting on the responses gathered by the Association of Fish and Wildlife 

Agencies’ survey on the 1991 lead ban for waterfowl hunting, and using focus groups (Sieg et 

al., 2009).  

Wyoming 

Raptors, vultures, and ravens have similar eating habits to the California condor: 

scavenging on road kill, gut piles, and preying on injured animals. These scavenging birds are 

also susceptible to acquiring lead toxicity by consuming lead fragments left in gut piles. The 

Grand Teton National Park and National Elk Refuge began encouraging hunters to make a 

voluntary switch to non-lead ammunition during the 2009 elk and bison seasons (Skaggs & 

Iverson, 2009). The effort came as a response to the findings of studies by Craighead Beringia 
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South, a local non-profit research institute based in Kelly, Wyoming, which revealed that during 

the fall hunting seasons, lead levels spiked in the blood of ravens and eagles in the Jackson Hole 

valley (Craighead Beringia South, 2009). Elk and bison hunters in the Jackson Hole area were 

offered a free box of non-lead ammunition (a total of 194 were available and distributed) 

(Craighead Beringia South, 2009). Outreach efforts included two shooting range demonstrations 

and one public seminar that discussed the effects of lead ammunition on wildlife health 

(Craighead Beringia South, 2009). The voluntary program assessed hunter participation by 

adding questions regarding non-lead ammunition use to annual hunting surveys distributed by 

Grand Teton National Park and National Elk Refuge. Returned surveys revealed that 81 of 331 

successful hunters in Grand Teton National Park and 34 of 143 successful elk hunters on the 

National Elk Refuge used non-lead ammunition (Craighead Beringia South, 2009). To assess the 

ecological effect of the program, blood lead levels of 46 ravens, 12 bald eagles, and 2 golden 

eagles in the Jackson Hole valley were taken (Craighead Beringia South, 2009). Compared to 

previous years, there was a minimal drop in raven blood lead levels and no significant change 

was found in blood lead levels of bald eagles (Craighead Beringia South, 2009). Hunter 

participation in the voluntary program grew to 41% of successful hunters in 2011 (U.S. Fish & 

Wildlife Service, 2014). Future research on the efforts of the voluntary change program in 

Jackson Hole will be essential, especially to compare with similar voluntary change programs, 

such as Arizona’s. 

Minnesota 

Minnesota and Wisconsin have the largest bald eagle population in the upper Midwest 

(Kramer & Redig, 1997). There are approximately 200,000-250,000 gut piles left by deer hunters 

in Minnesota each fall (Grund et al., 2010). Like many wildlife species, eagles are opportunistic 
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eaters and find easy meals by scavenging on gut piles. Out of the 600 bald eagles that have been 

admitted to the Raptor Center since January 2010, approximately 30% had lead toxicity (J. 

Ponder, personal communication, March 20, 2015). In Wisconsin, necropsies of 600 wild bald 

eagles revealed that lead toxicity accounts for approximately 15% of bald eagle deaths (Strom, 

Langenberg, Businga, & Batten, 2009). There is a seasonal pattern between Minnesota and 

Wisconsin hunting seasons and cases of lead toxicity in bald eagles, with cases beginning in 

October, peaking in December, and tapering off in the winter months (Cruz-Martinez et al., 

2012; Strom et al., 2009). This pattern suggests that lead ammunition is a major source of lead 

exposure in bald eagles in the Midwest (Cruz-Martinez et al., 2012; Strom et al., 2009).  

Despite the vast documentations of the effects of lead ammunition on wildlife health, few 

studies have surveyed hunters regarding their knowledge, attitudes, behavioral intentions, and 

behaviors on the issue. As the Hunter’s Choice project continues to be underway, it is important 

to assess the effectiveness of the project for finessing the future of the program and to provide 

feedback for similar programs in other states. 
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Chapter 3: 

Methodology 

Introduction 

The Raptor Center and Minnesota Department of Natural Resources are heading a 

collaborative project titled the Hunter’s Choice: Alternative Ammunition to bring awareness to 

Minnesota deer hunters about the effects of lead ammunition on wildlife and human health. The 

goal of the project is to promote voluntary change to non-lead ammunition through an 

educational approach. Two types of informative and educational events were held to reach 

Minnesota deer hunters in 2015: demonstration clinics and presentations at mentored hunt 

orientations.  

In the fall of 2015, two hands-on demonstrations clinics were held at shooting ranges in 

central and northern Minnesota. The demonstration clinics were hosted by the Minnesota 

Chapter of the Wildlife Society and two or three individuals representing the Hunters Choice 

project led the clinics. Hunters were invited to bring their own guns and lead ammunition to the 

demonstration clinics. Non-lead ammunition was provided for participants to try. To compare the 

different ammunitions, participants shot lead and non-lead ammunition at rows of milk jugs 

filled with water in a contained barrel-like contraption. The water in the milk jugs was filtered 

out between shots to observe the amount of fragmentation that the lead and non-lead bullets left 

behind (milk jugs were replaced for the next shot).  

In addition to the demonstration clinics, presentations about non-lead ammunition were 

held at four Minnesota state parks for the orientations of the mentored hunt programs. The 

mentored hunt program is through the MNDNR and aims to help youth discover the outdoors 

and provide guidance for beginner hunters. Youth and their mentor, who is usually a parent or 
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family member, register for the hunt through a lottery system and are assigned to a state park, 

Camp Ripley, or national wildlife preserve for the hunt in October or November. Youth and their 

mentor are notified of their hunt location assignment via mail. The mailings from the four state 

parks that were selected to include the presentations also provided a brief description of the 

presentations and this study, as well as information about an incentive for a free, year-long state 

park pass (a $25 value) to those hunters who used non-lead ammunition. Prior to the hunts, 

orientations, which discuss the logistics and regulations for the hunt, were required for the youth 

and their mentor to attend. Presentations about the effects of lead ammunition were given by 

representatives of the Hunter’s Choice project during the mentored hunt orientations.  

The purpose of this quantitative study was to examine the effect of the open-house 

demonstration clinics and presentations at the mentored hunt orientations on participants’ 

knowledge regarding lead rifle ammunition and its effects on wildlife and human health, as well 

as knowledge of non-lead alternatives to lead ammunition. In addition, the study investigated 

participants’ attitudes, behavioral intentions, and behaviors regarding the use of lead rifle 

ammunition, including whether hunters were willing to switch to non-lead rifle ammunition, and 

factors that influenced a change in ammunition types. To explore the effectiveness of the project, 

an evaluative approach was used to answer the following research questions: 

1) Does participation influence what participants know about the effect of lead 

ammunition on wildlife and human health and what they know about non-lead 

alternatives?  

2) Does participation influence participants’ attitude towards lead ammunition use and 

receptiveness to non-lead alternatives? 
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3) Does participation result in changes in behavioral intention and changes in behavior 

regarding the use of non-lead ammunition in participants who previously used lead 

ammunition?  

4) Which of the following do participants perceive as the most influential in future 

decisions regarding ammunition choice: ammunition type they used previously, 

ammunition type their family/mentor uses, human health, wildlife health, performance, 

or cost? 

5a) Do behavior and future behavioral intentions vary by age, gender, prior hunting 

experience, or geographic location? 

5b) Is the effectiveness of the presentations on participants’ knowledge and attitude 

significantly related to any of the following variables: age, gender, prior hunting 

experience, or geographic location? 

Design 

 The study used evaluation research in “…determining whether a social intervention has 

produced the intended result,” (Babbie, 2011, p. 390). The research design was a retrospective 

posttest design. Data was collected from three instruments that were developed for this study: 1) 

retrospective posttest; 2) delayed posttest; and 3) guided interview questions.  

Retrospective Posttest: Both demonstration clinics and presentations 

The retrospective posttest was used for both the demonstration clinics and presentations 

to measure participants’ knowledge, attitude, and behavioral intention regarding non-lead 

ammunition. The retrospective posttest also asked participants to indicate their responses after 

the demonstration clinics and presentations compared to the knowledge, attitude, and behavioral 

intention held prior to the interventions. Due to the different ages of audiences at the events, 
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separate adult and youth versions of the retrospective posttest were developed for the 

demonstration clinics and a youth version was created for the presentations at the mentored hunt 

orientations. The retrospective posttest was administered and collected in-person by the 

researcher when participants were done comparing lead and non-lead ammunition at the 

demonstration clinic and directly after the presentations at the mentored hunt orientations. 

Delayed Posttest: Demonstration clinics only 

The delayed posttest was sent to participants of the demonstration clinics and 

implemented one week after the close of the 2015 deer hunting season. The delayed posttest 

measured participants’ actual behavior regarding ammunition used, as well as factors influencing 

their ammunition decision for the 2015 deer season. The delayed posttest was a web-based, self-

administered questionnaire with a link that was e-mailed to participants one week after the close 

of the 2015 deer season. It was speculated that the hunting audience would be more responsive to 

an online survey for the delayed posttest than a mailed survey. Online surveys have comparable 

response rates to mailed surveys and are more cost efficient with no paper, printing, or postage 

(Kaplowitz, Hadlock, & Levine, 2004). A mailed option of the delayed posttest was also 

available for participants who made note of their preference for a mailed survey on the 

retrospective posttest. Reminder e-mails were sent to non-respondents each week for two weeks 

after the initial invitation to take the delayed posttest (and mailed to those who indicated their 

preference of a mailed survey). 

Guided Interviews: Presentations only 

The guided interview questions were semi-structured and used to collect supplemental 

information from the participants of the mentored hunts to support findings of the retrospective 

posttest. The guided interview questions also measured actual behavior regarding ammunition 
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use (vs. behavioral intention from the retrospective posttest) because they were conducted with 

participants on the second day of the hunt. Although the guided interviews collected responses 

from participants in an open-ended manner, the data was treated as quantitative, as it was 

analyzed and sorted into common categories, then counted for category frequency. As future 

conservationists, the youth participants were an important audience to survey. Gathering data 

using the retrospective posttest and guided interviews could shed additional insight on the 

reasoning behind ammunition choices of this generation. 

Population and Sample 

 The population of interest for this study was Minnesota deer hunters who participated in 

the Hunter’s Choice demonstration clinics and presentations at the mentored hunt orientations. 

The project held two demonstration clinics with a total of five participants during September and 

October of 2015. Four Minnesota state parks with the mentored hunt program were selected to 

participate in the project. Attendance of the youth and their mentor was required at orientations 

prior to the weekend-long hunts. At each orientation, a 15-20 minute presentation was given 

about the effects of using lead ammunition and alternatives to lead ammunition. Prior to the 

conclusion of the orientations, the researcher invited all youth participants to complete the 

retrospective posttest. The researcher also told participants where and when guided interviews 

would be conducted if they were interested in participating. A total of 55 participants filled out 

the retrospective posttest and 20 interviews were conducted out of 99 youth who attended the 

presentations. Participants of the guided interviews did not necessarily complete a retrospective 

posttest.  
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Instruments 

A questionnaire with closed-ended questions and statements was designed for the 

retrospective posttest data collection at the demonstration clinics, and a second instrument was 

developed for the delayed post-test data collection. The instruments for the demonstration clinics 

were also tailored for youth participants. For the mentored hunts, the retrospective posttest was 

adapted from the demonstration clinic instrument and guided interview questions were 

developed. All instruments were developed based on the research questions. See Appendix B for 

the adult version of the demonstration clinic retrospective posttest, Appendix C for the youth 

version of the demonstration clinic retrospective posttest, Appendix D for the adult version of the 

demonstration clinic delayed posttest, Appendix E for the youth version of the demonstration 

clinic delayed posttest, Appendix G for the mentored hunt retrospective posttest, and Appendix 

H for the mentored hunt interview questions. The domains of the instruments included 

knowledge of and attitudes regarding the effects of lead-based ammunition on wildlife and 

human health, behavioral intention toward ammunition choice for the 2015 deer season and 

future hunts, behavior of ammunition choice for the 2015 deer season, and factors that influenced 

ammunition choices. Demographics such as age, gender, geographic location, and prior hunting 

experience were also collected.  

A panel of experts reviewed the instruments for content validity prior to data collection. 

Before conducting research, the methods and instruments were submitted to the Institutional 

Review Board and granted approval for research on human subjects. 
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Data Collection Procedures 

Retrospective Posttest  

 The retrospective posttest was distributed to participants at each demonstration clinic and 

presentation at the mentored hunt orientations. Participants at the demonstration clinics were 

invited to take the retrospective after they had shot and compared the fragmentation between lead 

and non-lead bullets. The researcher was responsible for distributing and collecting the consent 

forms and retrospective posttests at the two demonstration clinics. All participants at the 

demonstration clinics who took the retrospective posttest were invited to provide their e-mail 

address that was used to send the web address link for the delayed posttest. If preferred, 

participants left their home address to be mailed a hard copy of the delayed posttest. Anonymity 

was obtained by having participants code the retrospective posttest they completed with their 

birth month and day and their first initial. The same code was entered on the delayed posttest, 

which enabled the researcher to link the retrospective posttest and corresponding delayed 

posttest, but not the individual who completed them. Retrospective posttests for the presentations 

at the mentored hunt orientations were also coded with participant’s favorite color followed by 

their favorite animal. Interviews for the mentored hunts were coded as well, but not all 

participants had completed a retrospective posttest, thus there was not always a matching set of 

retrospective posttests and interviews. A script was used to provide standardized information and 

directions for the retrospective posttest to ensure that participants throughout the demonstration 

clinics and presentations were receiving consistent messages.  

Five presentations were given at the four state parks by representatives of the Hunter’s 

Choice project (one state park had a larger pool of hunters, so two different orientations were 

held and presentations were given at each orientation). The orientations were about 60 minutes, 
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with the presentations lasting the final 15-20 minutes. Large poster boards provided visuals, such 

as x-rays of carcasses that had been shot with lead bullets or bald eagles scavenging at gut piles 

(one presentation used a PowerPoint instead of the poster boards). Between the five 

presentations, three different representatives of the Hunter’s Choice project gave the 

presentations. Immediately after the presentation, the researcher provided a brief background 

about this study and invited all of the youth to participate in the retrospective posttest and guided 

interview questions. The retrospective posttest was administered directly following the 

presentation (which was also the end of the orientation). The researcher was responsible for 

distributing and collecting the consent forms and retrospective posttests at four of the five 

presentations. Due to an overlap in the mentored hunt orientation schedule, the researcher was 

unable to attend one presentation, in which a committee member and representative of the 

Hunter’s Choice project stepped in to collect consent forms and retrospective posttests. 

Delayed Posttest  

The web-based delayed posttest was e-mailed to participants of the demonstration clinics 

one week after the close of the 2015 deer hunt. The e-mails included a brief message thanking 

them for participating in the demonstration clinic earlier in the fall and a summary of the study 

(see Appendix F). Reminders were sent to non-respondents each week for two weeks following 

the initial distribution with another brief message (see Appendix F). The online version of the 

delayed posttest was created using Qualtrics, which is a free online survey tool for University of 

Minnesota students and faculty. The online survey allowed participants to be directly taken to 

specific questions based on their prior responses. Qualtrics also stored all of the data from the 

completed surveys, which was downloaded for analysis after the survey closed three weeks after 

the first delayed posttest distribution.  
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The hard copy of the delayed posttest was mailed to participants (who indicated their 

preference of the printed version) on the same schedule as the web-based posttest, one week after 

the close of the 2015 deer hunting season. Enclosed was a message with information regarding 

the study and directions for returning the survey, the delayed posttest, and a pre-addressed return 

envelope and postage. Reminders were mailed out to non-respondents each week for two weeks 

following the first mailing (see Appendix F for messages in the initial and reminder mailings). 

Guided Interview  

 The guided interviews were conducted by the researcher on the second day of the 

mentored hunt. During the presentations, the researcher informed the participants about the 

opportunity to participate in the guided interviews and provided the location and times the 

guided interviews would be taking place at. Two of the four state parks required participants and 

their mentor to check-in at the park headquarters on the mornings they were hunting. For those 

parks with the required check-ins, guided interviews took place during that time on the second 

day, which was usually from 5:00 AM-8:00 AM. The researcher was stationed near the check-in 

desk and asked each youth hunter who came by to participate. A conservation officer at one state 

park also assisted in funneling youth hunters to the guided interview station after they checked 

in. The same set-up for the guided interviews was used at the two parks that did not require a 

check-in, but fewer youth hunters stopped by the park headquarters. At one park, no one stopped 

in, and at the other park, four youth hunters visited the park headquarters while the researcher 

was present. The guided interview questions served to identify the type of ammunition the youth 

chose to use for the mentored hunt, their reasoning for that choice, and future behavioral 

intentions regarding ammunition choices.  
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Data Analysis 

 Data was entered and analyzed using SPSS Statistics 22. The data from the demonstration 

clinics was analyzed using only descriptive statistics due to the low response rate. The data from 

the retrospective posttest at the presentations was analyzed using paired samples t-tests, 

descriptive statistics, and correlational analyses. Although the guided interviews collected open-

ended responses, this data was analyzed with the overarching quantitative paradigm of the study. 

Findings from the guided interviews were used to support the findings of the retrospective 

posttest for the presentations. 

Limitations 

 The limitations of this study must be taken into account. First, participants who attended 

the demonstration clinics may have been more curious and open to ammunition changes than 

those individuals who did not attend. There may also have been unknown relationship between 

an openness to use non-lead ammunition and an interest in attending an educational-type event, 

such as the mentored hunt. The provided incentive for those youth who used non-lead 

ammunition for their mentored hunt likely influenced participants to use non-lead ammunition 

when they may not have otherwise. The results from the youth at the mentored hunts are not 

applicable to adults and vice versa due to differing motivations between youth and adults. There 

was also an imbalance between represented genders (more males than females) and the results 

regarding gender and ammunition choice must be interpreted cautiously. In addition, because of 

the controversy surrounding the topic of lead vs. non-lead ammunition in the hunting community 

and by distributing many of the instruments in-person, participants may have felt the need to 

provide the socially desirable response. Relying on convenience sampling limited the 

generalizations that could be made about the larger hunting population. Due to these limitations, 
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the sample did not represent all hunters in Minnesota and inferences, results, and implications 

cannot be applied to the broader population of deer hunters.  
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Chapter 4: 

Results 

Introduction  

The purpose of this study was to examine the effect of the Hunter’s Choice: Alternative 

Ammunition open-house demonstration clinics and presentations given at the mentored hunt 

orientations on participants’ knowledge regarding lead rifle ammunition and its effects on 

wildlife and human health, as well as knowledge of non-lead alternatives to lead ammunition. In 

addition, the study investigated participants’ attitudes, behavioral intentions, and behaviors 

regarding the use of lead rifle ammunition, including whether hunters were willing to switch to 

non-lead rifle ammunition, and factors that influenced a change in ammunition types. Data was 

collected through surveys at demonstration clinics and presentations at the state park mentored 

hunt orientations. Brief interviews were also conducted at the state park mentored hunts. Five 

research questions were developed to guide the study: 

1) Does participation influence what participants know about the effect of lead 

ammunition on wildlife and human health and what they know about non-lead 

alternatives?  

2) Does participation influence participants’ attitude towards lead ammunition use and 

receptiveness to non-lead alternatives? 

3) Does participation result in changes in behavioral intention and changes in behavior 

regarding the use of non-lead ammunition in participants who previously used lead 

ammunition?  

4) Which of the following do participants perceive as the most influential in future 

decisions regarding ammunition choice: ammunition type they used previously, 
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ammunition type their family/mentor uses, human health, wildlife health, performance, 

or cost? 

5a) Do behavior and future behavioral intentions vary by age, gender, prior hunting 

experience, or geographic location? 

5b) Is the effectiveness of the presentations on participants’ knowledge and attitude 

significantly related to any of the following variables: age, gender, prior hunting 

experience, or geographic location?  

Results from Demonstration Clinics 

 Two demonstration clinics were held in September and October 2015. The first 

demonstration clinic, held at a shooting range in central Minnesota, had a total of 12 participants 

(9 adults and 3 youth) who stopped by the station. Six of those participants (3 adults and 3 youth) 

partook in the shooting demonstration. Three retrospective posttests were collected from willing 

participants who completed the demonstration. The second demonstration clinic, held in northern 

Minnesota, had a total of two participants (one adult and one youth) who partook in the 

demonstration. Each participant completed a retrospective posttest. Between the two 

demonstration clinics, a total of five retrospective posttests were collected and two were filled 

out completely. Four of the five participants returned the delayed post-test via mail or online. All 

four participants indicated that they used lead ammunition for their 2015 deer hunt, however two 

indicated that they thought they were buying non-lead ammunition, but realized afterwards that 

the bullets still contained lead. In light of the lack of completed surveys, this study is unable to 

address the research questions for the demonstration clinics. Suggestions for future approaches 

will be summarized in chapter five. See Table 1 for information regarding the demographics of 

the demonstration clinic participants. 
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Table 1 
Demonstration clinic participant demographic information 

Variable n (%) 
Gender 

Male 
Female 

 
5 
0 

 
(100.0) 
(0.0) 

Age 
24 or under 
25-44 
45-64 
65 or older 

 
1 
3 
1 
0 

 
(20.0) 
(60.0) 
(20.0) 
(0.0) 

Highest education achieved 
Less than high school 
High school 
Some college 
College degree 
Graduate degree 

 
1 
0 
4 
0 
0 

 
(20.0) 
(0.0) 
(80.0) 
(0.0) 
(0.0) 

Income 
$50,000-$69,000 
$70,000-$89,000 
$90,000-109,000 

 
2 
1 
1 

 
(40.0) 
(20.0) 
(20.0) 

Residence 
Urban 
Suburban 
Rural 

 
0 
2 
3 

 
(0.0) 
(40.0) 
(60.0) 

Previous deer hunting experience: M=17.4 years (including 
youth); M=21.25 years (not including youth) 
Note. n=5  
Note. Demographics are from four adults and one youth  
(income was not asked on the youth version) 
 

Results from Presentations at Mentored Hunt Orientations 

Demographics 

 A total of five presentations about non-lead ammunition were given at four Minnesota 

state parks for the mentored hunt orientations. The retrospective posttest was distributed after 

each presentation and in-person interviews were conducted on the second day of the mentored 

hunts. Between all five presentations there were 99 youth participants and 55 retrospective 
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posttests were filled out and returned. In addition, 20 interviews were conducted and represent 

three of the four state parks. 

 Table 2 outlines the demographics of the returned surveys. Males accounted for 74.5% of 

the participants whereas females represented 23.6% of participants. Ages ranged from 12-15 

years old, with a mean of 13.6 years old. The geographic location of residence categorized 

participants to living in the city (12.7%), suburb (25.5%), a small town (25.5%), or the country 

(34.5%). Participants of the mentored hunt program had varying degrees of prior deer hunting 

experience. First-year hunters made up 21.8% of the participants, while the average number of 

years hunted prior to the 2015 deer hunting season was 3.1 years but ranged from 1-7 years. 

Table 2 
Presentation participant demographic information 

Variable n (%) 
Gender 

Male 
Female 

 
41 
13 

 
(74.5) 
(23.6) 

Age 
12 
13 
14 
15 

 
12 
12 
14 
16 

 
(21.8) 
(21.8) 
(25.5) 
(29.1) 

Residence 
City 
Suburb 
Small town 
Country 

 
7 
14 
14 
19 

 
(12.7) 
(25.5) 
(25.5) 
(34.5) 

Previous deer hunting experience (years) 
0 
1 
2 
3 
4 
5 
6 
7 

 
12 
4 
12 
13 
7 
2 
3 
1 

 
(21.8) 
(7.3) 
(21.8) 
(23.6) 
(12.7) 
(3.6) 
(5.5) 
(1.8) 

Note. n=55 
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Knowledge 

The first research question addressed if the presentations at the mentored hunt 

orientations influenced what participants know about the effect of lead ammunition on wildlife 

health, human health, and non-lead alternatives. Following the presentation, participants were 

asked to complete a retrospective posttest.  The retrospective posttest included six true-false 

statements to measure the knowledge of participants related to lead and non-lead ammunition. 

Three options were available to check for each true-false statement: true; false; or unsure. Each 

correct response received one point, with the possible maximum score of six points for the six 

items. Incorrect or unsure responses did not receive points. Participants were also asked to 

indicate where they learned the information related to the true-false statements by checking one 

of the three options: I learned today; I knew this before today; or didn’t know. The total number 

of correct responses for each participant averaged overall was 5.24 (out of a possible six) with a 

standard deviation of 0.93 and range of 2-6.  

Table 3 and Figure 1 show the six true-false statements on the retrospective posttest and 

the percentage of correct and incorrect responses. The statement with the highest percent correct 

was #3, “Animals could eat lead fragments from gut piles,” (true, 98.2% correct), followed by 

statement #5, “Copper bullets are an alternative to lead,” (true, 94.5%). The two lowest scoring 

statements were #4, “Humans eating venison have no chance of eating lead,” (false, 88.9%), and 

#1, “Lead bullets are harder than copper bullets,” (false, 52.7%). 
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Table 3  
Knowledge: Percentages of correct and incorrect responses to true-false statements 
 True-False Statement Correct 

frequency 
(n) 

Correct 
(%) 

Incorrect 
frequency 

(n) 

Incorrect 
(%) 

1a Lead bullets are harder than copper 
bullets.  
 

29 52.7% 26 47.3% 

2 Bald eagles getting lead poisoning 
usually happens around the deer 
hunting season.  
 

51 92.7% 3 5.5% 

3 Animals could eat lead fragments 
from gut piles. 
 

54 98.2% 0 0% 

4a Humans eating venison have no 
chance of eating lead. 
 

48 88.9% 6 10.9% 

5 Copper bullets are an alternative to 
lead. 

52 94.5% 2 3.6% 

 
6a 

 
Copper bullets fragment more than 
lead. 

 
50 

 
90.9% 

 
5 

 
9.1% 

Note. n=55;  
Note. a In these three statements, false was correct. 
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Figure 1. Comparison of correct and incorrect responses to true-false statements. 
  
 

Each true-false statement also asked participants to indicate where they learned the 

information from the true-false statements (see Table 4 and Figure 2). Statement #6 “Copper 

bullets fragment more than lead,” had the highest percent of “learned today” (76.4%), followed 

by #2 “Bald eagles getting lead poisoning usually happens around the deer hunting season,” 

(58.2%). Statements #3, “Animals could eat lead fragments from gut piles,” and #5, “Copper 

bullets are an alternative to lead,” tied for the highest percentage in the “already knew” category 

(41.8%). The most frequently missed question and also the highest ranking in the “didn’t know” 

category was statement #1, “Lead bullets are harder than copper bullets,” (30.9%). 
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Table 4 
Knowledge: Where participants learned the stated information 
 True-False Statement Learned 

today 
Already 

knew 
Didn’t 
know 

1a Lead bullets are harder than copper bullets.  
 

34.5% 32.7% 30.9% 

2 Bald eagles getting lead poisoning usually 
happens around the deer hunting season.  
 

58.2% 36.4% 5.5% 

3 Animals could eat lead fragments from gut 
piles. 
 

52.7% 41.8% 5.5% 

4a Humans eating venison have no chance of 
eating lead. 
 

56.4% 38.2% 3.6% 

5 Copper bullets are an alternative to lead. 54.5% 41.8% 1.8% 
 
6a 

 
Copper bullets fragment more than lead. 

 
76.4% 

 
14.5% 

 
5.5% 

Note. n=55 
Note. a In these three statements, false was correct 
 

 
Figure 2. Comparison of where participants reported learning true-false statement information. 
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The last question in the knowledge section of the retrospective posttest asked participants 

how their knowledge of the performance of non-lead ammunition has changed (after the 

presentation). Forty-nine of the 55 participants responded that they now know more (89.1%), 

four participants responded they know about the same (7.3%), and one participant responded 

they know less (1.8%) about the ballistics of non-lead ammunition. Figure 3 illustrates the 

representation of the change in knowledge rated by the participants. 

 
Figure 3. Bar graph of the participant-reported change in their knowledge regarding the 
performance of non-lead ammunition. 

 

Attitude 

 The second research question asked if the presentations changed participants’ attitudes of 

lead and non-lead ammunition. Three questions on the retrospective posttest referred to attitude: 
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ammunition; and the third asking participants how the presentation changed their openness to 

shoot with non-lead ammunition for deer hunting.  

 The question ranking attitudes prior to the presentations used a Likert-type scale that 

ranged from supportive of (5) to opposed to (1). Table 5 and Figure 4 compare the distribution of 

attitude rankings. The mean score of the participants attitudes before the presentation fell 

between neutral (3) and somewhat positive (4) (M=3.70; SD=0.93). The same Likert-type scale 

was used to rank participants’ attitudes after the presentation, and the mean corresponded with a 

rating between somewhat positive (4) and supportive of (5) (M=4.60; SD=0.69). There was a 

significant difference between the pre and post attitudes, with attitudes after the presentations 

being more supportive of non-lead ammunition (t(52)=7.29; p <0.001). 

Table 5 
Attitudes towards non-lead ammunition before and after presentations 

Attitude Scale Before  
(n) 

Before 
(%) 

After  
(n) 

After 
(%) 

Opposed to 1 (1.8) 0 (0) 
Somewhat negative 0 (0) 0 (0) 
Neutral 27 (49.1) 6 (10.9) 
Somewhat positive 11 (20) 9 (16.4) 
Supportive of 14 (25.5) 38 (69.1) 
Note. n=55 
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Figure 4. Comparison of attitudes toward non-lead ammunition before and after the 
presentations. 
 
  

The change in attitude is supported by the third question that measured participants’ 

attitudes, which asked how participants’ openness to shoot with non-lead ammunition has 

changed after the presentation. Overall, most participants said they were more open to shooting 

non-lead ammunition (67.3%) after the presentations, 27% of participants said there was no 

change in their attitude because they were already open to shooting non-lead ammunition, and 

one participant said they were not open to shooting non-lead ammunition (Figure 5).  
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Figure 5. Change in openness to shoot with non-lead ammunition. 
 

Behavioral Intention and Behavior 

 Research question three investigated the behavioral intention and behaviors of 

participants who previously used lead ammunition. Following the presentation, 32.7% of 

participants planned to use lead ammunition, while 65.5% of participants planned to use non-

lead ammunition. As an incentive to use non-lead ammunition, the MNDNR was offering free 

year-long park passes (valued at $25 each) to participants who brought in their box of non-lead 

ammunition that they were going to use for the mentored hunt. This incentive may have 

influenced the results in favor of non-lead ammunition and may not accurately represent 

participants’ behavioral intentions prior to attending the presentation (making it somewhat 

problematic to use as a pre-measure of behavioral intention). After the presentation, 5.5% of 

participants indicated they would continue to use lead for future hunts, while 92.7% planned to 
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use non-lead. See Table 6 and Figure 6 for the comparison between ammunition choices for the 

mentored hunts and future hunts. An exact McNemar’s test was run to determine the significance 

between the intended ammunition choices of participants for the mentored hunt and future hunts. 

There was a statistically significant difference in the proportion of those indicating an intention 

to use non-lead ammunition pre and post the intervention (p<0.001). Because of the incentive of 

the park pass to use non-lead ammunition and a likely inflated value for the pre-measure 

behavioral intention, there may have been an even greater change (larger difference between 

intentions prior to and after the presentation) than these results reflect.  

Table 6 
Intended ammunition choices at mentored hunt and for future hunts 
Ammunition type Mentored hunt 

(n) 
Mentored hunt 

(%) 
Future hunts 

(n) 
Future hunts 

(%) 
Lead 18 (32.7) 3 (5.5) 
Non-lead 36 (65.5) 51 (92.7) 
Note. n=55 

 
Figure 6. Ammunition choice comparison of mentored hunt vs. future hunts. 
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Influences of Future Ammunition Choices 

 The factors influencing ammunition choice was addressed in research question four. 

Participants were asked to select all the given reasons for choosing the ammunition type they 

plan to use in the future: That is what I plan to use for the 2015 hunting season; That is what my 

parent/family member/friend uses for deer hunting; My health and my family’s health; Wildlife 

health; Performance of bullets; Cost of bullets; or other. Responses were separated between 

participants who indicated their intention to use lead and non-lead ammunition. Table 7 and 

Figure 7 illustrate the responses. The top three most frequently cited reasons for future intended 

use of non-lead ammunition were for wildlife health (78.2%), my health and my family’s health 

(72.7%), and performance of bullets (61.8%). Participants who indicated that they planned to use 

lead ammunition reasoned that was what they planned to use for the 2015 deer hunting season 

(5.5%), that was what their parent/family member/friend uses (5.5%), and the cost of bullets 

(1.8%). 

Table 7 
Reasoning for future ammunition choices 

Reason Non-lead for 
future use (n) 

Non-lead for 
future use (%) 

Lead for 
future use (n) 

Lead for 
future use (%) 

What I plan to use for 2015  31 (56.4) 3 (5.5) 
Family uses 15 (27.3) 3 (5.5) 
My health and family’s health 40 (72.7) 0 (0) 
Wildlife health 43 (78.2) 0 (0) 
Performance of bullets 34 (61.8) 0 (0) 
Cost of bullets 8 (14.5) 1 (1.8) 

Note. n=55 
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Figure 7. Comparison of influences on future ammunition choices. 
  

Demographic Influences 

Research question five was broken into two parts. The first piece sought to uncover any 

relationship between gender, age, geographic residence, and prior hunting experience with 

behavior and future behavioral intentions. A Pearson correlation test found that females were 

significantly more likely to use lead ammunition at the mentored hunt (r = -0.337, p=0.013). In 

addition, the more years of prior hunting experience participants had, the less likely participants 

of either gender were to indicate their intention to use non-lead (and more likely to have 

indicated their intention to use lead) for future hunts (r = -0.311, p=0.048). See Table 8 for a 

breakdown of current and future intended uses of lead ammunition. 
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Table 8 
Results of Pearson correlation with reported r and p values 

 Lead ammunition for mentored hunt Lead ammunition for future hunts 
 r  p  r  p 
Gender -0.337* 0.013 -0.063 0.656 
Age -0.128 0.357 -0.153 0.273 
Years hunting 0.050 0.755 -0.311* 0.048 
Residence -0.180a 0.200 -0.040 a 0.800 

Note. n=55 
Note. * Correlation is significant at the 0.05 level (2-tailed) 
Note. a Non-parametric correlation coefficient 

 

The second portion of research question five investigated whether the effectiveness of the 

presentations on participants’ knowledge and attitude is significantly related to any of the 

following variables: age, gender, prior hunting experience, or geographic location. None of the 

variables were found to be significantly related to knowledge and attitude (see Tables 9 and 10). 

Table 9 
Results of Spearman’s Rank Order comparing variables with knowledge 
 Knowledge change  
 r  p  
Gender -0.062 0.657 
Age 0.167 0.232 
Years hunting 0.064 0.693 
Residence -0.050a 0.720 

Note. n=55 
Note. a Point biserial correlation 
 
 
Table 10 
Results of Spearman’s Rank Order comparing variables with attitude 

 Attitude change before and after Openness to shoot non-lead 
 r  p  r  p 
Gender -0.106 0.455 -0.194 0.168 
Age -0.085 0.549 0.076 0.594 
Years hunting 0.082 0.616 -0.234 0.146 
Residence -0.040 a 0.720 -0.180 a 0.170 

Note. n=55 
Note. a Point biserial correlation 
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Textual Data from Guided Interviews 

 To measure what participants’ actual behavior (vs. behavioral intention from the 

retrospective posttest) was regarding ammunition choice for the mentored hunts and to elicit 

additional insight regarding influences of ammunition choice, guided interviews were conducted 

on the second morning of the hunts. During the presentations, youth were invited to stop by the 

park headquarters on the second morning of the hunt to participate in the interviews. Two of the 

four state parks required a mandatory check-in at the park headquarters during the morning of 

the hunts and all youth who checked-in on the second morning were invited to participate. For 

the two parks that did not require the mandatory check-in, all youth hunters who happened to 

visit the park headquarters on the second morning of the hunt were invited to participate in the 

interviews. Interviewees had attended the presentation, but did not necessarily fill out a 

retrospective posttest. Information from the 20 interviews was compiled, analyzed, and 

condensed into categories. Categories were created based upon the frequency and extensiveness 

of responses. For the purposes of this study, the interview results were used to supplement the 

quantitative findings of the retrospective posttests. 

Five of the 20 interview participants were using non-lead ammunition for the mentored 

hunt. When asked why they chose to use non-lead ammunition, their reasonings could be 

categorized into four groups: using non-lead ammunition would help/was better for wildlife and 

the environment, non-lead ammunition fragments less, gaining the free park pass, and they 

simply did not want to use lead ammunition. Four of the five participants using non-lead 

ammunition for the mentored hunt intended to use non-lead ammunition for future hunts as well. 

The participant who was using non-lead ammunition for the free park pass was not sure which 

ammunition they would use in the future.  
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The remaining 15 interviewees used lead ammunition for the mentored hunt. There were 

two reasons provided for their ammunition choice: either lead ammunition was what they already 

had or they could not find non-lead ammunition to purchase. Fourteen of the participants said 

they intended to use non-lead ammunition for future hunts. Chapter five will go on to discuss the 

implications of the findings from the retrospective posttest and guided interviews. 
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Chapter 5: 

Discussion 

Introduction 

 In collaboration with the Hunter’s Choice: Alternative Ammunition project, this study 

surveyed participants of two demonstration clinics and presentations given at mentored hunt 

orientations at four Minnesota state parks to gain insight about their knowledge, attitudes, 

behavioral intentions, and behaviors regarding lead and non-lead ammunition. Five research 

questions guided the study and instrumentation: 

1) Does participation influence what participants know about the effect of lead 

ammunition on wildlife and human health and what they know about non-lead 

alternatives?  

2) Does participation influence participants’ attitude towards lead ammunition use and 

receptiveness to non-lead alternatives? 

3) Does participation result in changes in behavioral intention and changes in behavior 

regarding the use of non-lead ammunition in participants who previously used lead 

ammunition?  

4) Which of the following do participants perceive as the most influential in future 

decisions regarding ammunition choice: ammunition type they used previously, 

ammunition type their family/mentor uses, human health, wildlife health, performance, 

or cost? 

5a) Do behavior and future behavioral intentions vary by age, gender, prior hunting 

experience, or geographic location? 
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5b) Is the effectiveness of the presentations on participants’ knowledge and attitude 

significantly related to any of the following variables: age, gender, prior hunting 

experience, or geographic location?  

Instruments were developed by the researcher and reviewed by a panel of experts. Data was 

collected in the fall of 2015 in accordance with the dates of the demonstration clinics and 

presentations at the mentored hunt orientations. The demonstration clinics resulted in one 

complete data set out of five, thus, conclusions cannot be drawn. Suggestions for future 

demonstration clinics will be provided under the recommendations header in this chapter. Of the 

99 youth participants at the mentored hunt orientations, 55 participants completed and returned 

retrospective posttests, resulting in a 56% response rate. Results were entered and analyzed using 

SPSS Statistics 22. Twenty participants of the mentored hunts took part in the guided interviews, 

which provided additional insight regarding ammunition choices for the mentored hunt and 

beyond. The responses from the guided interviews were analyzed and sorted into categories. 

 In summary, the mentored hunts revealed that knowledge regarding lead and non-lead 

ammunition was high overall, with most participants indicating that they know more about non-

lead ammunition after the presentation. There was a statistically significant difference between 

the pre and post attitudes, with attitudes after the presentations being more supportive of non-

lead ammunition. In addition, there was a statistically significant difference in the proportion of 

those indicating an intention to use non-lead ammunition pre and post the presentation. Wildlife 

health, human health, and ballistics were the most influential factors for decisions related to 

using non-lead ammunition in the future. Females were significantly more likely to use lead 

ammunition at the mentored hunt, while increased prior hunting experience significantly 

increased the likelihood for participants of either gender to indicate their intention to use lead 
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ammunition for future hunts. The overall effectiveness of the presentations on participants’ 

knowledge and attitudes did not vary by demographics in this study.  

 These results, however, must be considered in the context of the limitations to this study. 

The participants in the study were youth who were already participating in the youth mentored 

hunts, a program through the MNDNR at Minnesota state parks. Thus, inferences for these 

results, and accompanying implications, cannot be extended to youth hunters in general. 

Likewise, these results are from youth, and therefore implications cannot be offered for adult 

hunters. Due to the high imbalance of gender (more males than females) in this sample, it was 

difficult to determine the role of gender, thus gender related results should be interpreted 

cautiously. It is unknown if there are underlying characteristics in common between an openness 

to non-lead ammunition and an interest in participating in an educational-type event such as the 

mentored hunt that may have influenced the effectiveness of this treatment approach. With the 

incentive of the free annual park pass offered to those who used non-lead ammunition for the 

mentored hunt, the proportion of those who used non-lead ammunition for the mentored hunt is 

likely not representative of the overall population of Minnesota youth hunters. Lastly, the topic 

of lead vs. non-lead ammunition is fairly controversial in the hunting community. The 

retrospective posttests and interviews were distributed in-person and, although the researcher 

stated that there were no correct or incorrect responses, participants may have felt the need to 

provide the socially desirable response. 
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Knowledge 

1) Does participation influence what participants know about the effect of lead ammunition on 

wildlife and human health and what they know about non-lead alternatives?  

 Overall participants scored high for the knowledge portion on the retrospective posttest. 

The average score of the true-false statements was 5.24 out of six items. The retrospective 

posttest was taken immediately after the presentation was given, which may attribute to the high 

knowledge scores. There was no follow up survey to measure if knowledge from the 

presentations were retained. However, the responses from the guided interviews, which took 

place between two days and two weeks after the presentations, included that participants planned 

to use non-lead ammunition the following year for human or wildlife health reasons, suggesting 

that participants were still knowledgeable about the effects of lead ammunition on human and 

wildlife health, as that seemed to influence their ammunition choice. 

The most commonly missed question was “lead bullets are harder than copper bullets,” 

(false). One participant left a note next to that question explaining that the presentation at the 

orientation they attended did not cover that material. Scheduling and the varying locations of the 

state parks made it difficult for a single person to attend and present at all five of the 

presentations. Thus, three different individuals representing the Hunter’s Choice project 

presented. The different presenters discussed the same topics related to the effects of lead 

ammunition and alternatives to lead ammunition, but undoubtedly varied slightly. Four of the 

five presentations used the same medium, which were large poster boards with images and an 

easel to present. One presenter was asked to present on short notice and had to use a PowerPoint 

presentation because the poster boards were being used at another orientation about four hours 
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away the next day. Despite the inconsistency with presenters, participants most frequently cited 

the presentation as where they learned the information related to the true-false statements.  

Many participants had also deer hunted prior to last season, which may have attributed to 

their knowledge of lead ammunition and alternatives to lead ammunition. Overall, the majority 

of participants indicated their knowledge about the performance of non-lead ammunition to have 

increased as a result of the presentations. For future Hunter’s Choice presentations to continue to 

effectively educate youth hunters about non-lead ammunition, it is important to discern between 

what participants knew prior and what they learned at the presentation, as this can guide content 

and focus for future presentations. The results referencing where participants learned the true-

false statement information suggest that many participants already knew that non-lead 

ammunition was an alternative to lead, but were not aware of the differences between non-lead 

and lead ammunition in regards to hardness and fragmentation. In addition, some participants 

knew that animals could consume lead fragments left in gut piles, but were not as familiar with 

the trend of bald eagles getting lead toxicity around the hunting season or the risk of humans 

consuming lead fragments in venison. Perhaps future programming should aim to include more 

information comparing the hardness and fragmentation of lead and non-lead ammunition and 

then go on to talk about the wildlife and human health implications. Passing around examples of 

spent lead and non-lead ammunition may also be an effective visual for youth to compare the 

fragmentation between bullets.  

Following the 1991 lead shot ban for waterfowl hunting, a survey was conducted by 

those involved in implementing the ban to provide insight on what they would have done 

differently in hindsight (Association of Fish and Wildlife Agencies, 2007). Insights regarding 

educational components included:  
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 Moving too quickly on the issue did not allow adequate time for groups to be informed, 

educated, and convinced. In this case, groups included agencies, nongovernmental 

organizations, manufacturers, dealers, and the media. 

 Education is critical to changeover. 

 Hunter education instructors can play a key role in communicating to new hunters 

about the issue (Association of Fish and Wildlife Agencies, 2007).  

It is essential for voluntary change programs to take note of these suggestions, as education will 

be a key component of promoting a switch in ammunition use.  

While informing hunters and stakeholders about the benefits of using non-lead 

ammunition is important, the influence of knowledge on behavior is varied. Increased knowledge 

regarding an environmental issue does not per se influence environmental action or behavior 

(Kempton, et al., 1995). However, the specific type of information provided through voluntary 

change programs could perhaps make a difference in spurring action. Background information, 

or system knowledge, is often too broad to spark action by itself and can be less motivating than 

other kinds of information. Specific procedural information that provides clear and detailed 

guidance on the desired behavior tends to motivate actions (Ardoin et al., 2013). In addition, by 

“providing examples, describing the benefits of the action, and indicating how many people are 

already engaged in that action, will also be effective,” (Ardoin et al., 2013, p. 20). For voluntary 

change programs, the specific procedural information should include where hunters can purchase 

non-lead ammunition, because not all sporting good stores stock it and many participants in this 

study cited they were using lead ammunition at the mentored hunt because they could not find 

non-lead ammunition to buy. Also, the packaging for lead and non-lead ammunition is extremely 

similar, thus informing participants about what to look for on packaging labels to discern 
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between boxes of non-lead ammunition and lead ammunition would be beneficial, especially 

because store clerks may not be aware of the packaging differences and boxes of non-lead 

ammunition often still contain a lead warning. Federal Cartridge has created new labeling for 

their “Power Shok Copper” line of bullets that includes labels such as “Lead-free bullet,” 

“Copper bullet,” and “150 grain copper” on ammunition boxes to help consumers differentiate 

between lead and non-lead bullets (C. Henderson, personal communication, May 3, 2016). 

Perhaps additional companies will follow suit in creating packaging that clearly marks non-lead 

ammunition in the near future. 

Although youth may not be purchasing their own ammunition yet, it is critical that these 

future conservationists are educated about action strategies. In order for youth hunters to 

contribute to solving environmental issues, such as lessening the amount of lead entering the 

environment through hunting, they must not only know what immediate behaviors they could 

undertake to address the issue, but they also must be capable of identifying the roots of the cause, 

as well as create their own strategy to influence and alleviate the condition (Jensen & Schnack, 

1997). Therefore, educational programs should focus on developing youth hunters’ abilities to 

“act at the personal and societal levels, that is, to increase their action competence,” (Jensen, 

2002, p. 333). This could include informing hunters about where to purchase non-lead 

ammunition, how to make a request that stores stock non-lead ammunition, and how to read 

packaging labels to discern between lead and non-lead ammunition. In addition, hunters seem to 

enjoy sharing hunting stories amongst each other, so perhaps encouraging participants to discuss 

the benefits of using non-lead ammunition with their families and fellow hunters would assist in 

spreading the message.  
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Although the presentations provided a short-term intervention that was simple, brief, and 

inexpensive, they seemed to be effective at increasing knowledge about the effects of lead 

ammunition. The increase in knowledge could also be a reflection of the audiences’ reception of 

the presenters providing the information. The messenger plays an important role, especially if the 

audience is unaware or does not care about the issue (Ardoin et al., 2013). Often people are more 

inclined to be receptive to or persuaded by the information presented from a messenger who is 

perceived as trustworthy, credible, and relatable (Ardoin et al., 2013). “The more similar the 

messenger is to the audience, the more likely the message will be heard, believed, and trusted,” 

(Ardoin et al., 2013, p. 44). The three presenters represented partnering organizations of the 

Hunter’s Choice project, were mixed genders, and one presenter was not a deer hunter. Despite 

these differences, the presenters were credible and delivered effective messaging based on the 

knowledge scores in this study. 

Attitude  

2) Does participation influence participants’ attitude towards lead ammunition use and 

receptiveness to non-lead alternatives? 

There was a significant difference between the pre and post attitudes, with attitudes after 

the presentations being more supportive of non-lead ammunition. The change in attitude was also 

supported by the 94.3% of participants who were more open or already open to shooting non-

lead ammunition. The supportive attitude towards non-lead ammunition may be related to the 

high knowledge scores. Attitudes are often based on the amount of knowledge on an issue and 

knowledge of action strategies an individual possesses (Heimlich & Ardoin, 2008). Attitude and 

knowledge are related, but the relationship is complex. While attitude and knowledge are pieces 

that can lead to behavior change, they do not seem to have predictive value in action (Ardoin et 
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al., 2013). Other considerations related to what moves people to take action includes whether 

individuals feel their actions will make a difference, the degree of trust and credibility of the 

messaging, how much the action costs financially, and how difficult the action is to carry out 

(Ardoin et al., 2013).  

Theories related to shifting attitudes tend to agree on three ways for changing attitudes:  

1) Directly experiencing the attitude object  

2) Persuasive communication 

3) Induced behavior change, such as offering incentives (Manstead, 1990).  

In the case of the presentations, all three components listed above were incorporated to some 

degree. The direct experience relied more on the visuals provided in the presentations, such as 

photos comparing spent lead and non-lead ammunition and bald eagles scavenging a deer gut 

pile. The persuasive communications element was more factual than biased in the presentations, 

but clearly stated the health concerns surrounding lead ammunition. In addition, the effect of the 

persuasive communications also depends on the messenger, the combination of negative and 

positive messaging (discussing the effects of lead ammunition, but spinning the negative into a 

positive by highlighting alternative ammunitions and what participants can do to help), and 

limiting the number of options for action (switching to non-lead ammunition) (Ardoin et al., 

2013). Lastly, the induced behavior change includes the presentations and the incentive of the 

free park pass for those using non-lead ammunition. Both educational and social marketing 

approaches are useful in changing attitudes, especially those that target the affective domain 

(Ardoin et al., 2013). By developing communication strategies that focus on the audience’s 

values and priorities, participants are more moved to care about and act on an issue (Ardoin et 

al., 2013). As deer hunters, it is likely that participants care about wildlife health, and by 
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attending the mentored hunt with a mentor (which was usually a parent), it is also likely that 

participants care about their family. The results of research question four regarding the 

influences to use non-lead ammunition also supports that participants value the health of wildlife, 

their family, and themselves, suggesting that the presentations effectively targeted the values of 

participants. It is probable that the combination of these three approaches for changing attitudes 

were more effective than a single approach.  

It is essential to understand participants’ knowledge and attitudes regarding non-lead 

ammunition in order to shape messaging and future programming. Pro-environmental attitudes 

have been linked to pro-environmental behavior (Hines et al., 1986).  However, positive attitudes 

toward the environment do not necessarily predict whether an individual will act upon certain 

environmental behaviors (but specific attitudes toward particular problems do have predictive 

value) (Bell et al., 1996). For the presentations, the attitude measured was toward a specific 

action instead of a general environmental attitude, so it is likely these attitudes do have more 

predictive power regarding the behavior that follows. While the relationship between attitude and 

behavior is somewhat complex, attitudes do have a role in behavior, and therefore the positive 

attitudes participants had towards supporting non-lead ammunition are significant in terms of 

their potential link to the intentions for pro-environmental behaviors as well as to their potential 

influence on behaviors. In addition, knowledge and attitudes may have greater influences on 

youth’s behaviors than on adults. There tends to be stronger correlations between attitudes and 

behaviors in younger students than older students, with an increasing division between attitudes 

and behavior as youth mature (Eilam & Trop, 2012; Negev et al., 2008). In regard to the 

Hunter’s Choice project, influencing the attitude of youth hunters at a young age may be even 
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more critical if they are more likely to follow through with their actions (or perhaps persuade 

their parent/mentor to assist them following through by purchasing non-lead ammunition). 

Behavioral Intention and Behavior 

3) Does participation result in changes in behavioral intention and changes in behavior 

regarding the use of non-lead ammunition in participants who previously used lead ammunition?  

For the mentored hunt, 32.7% of participants planned to use lead ammunition, while 

65.5% of participants chose to use non-lead ammunition. This measure may not accurately 

reflect true behavioral intention (as a pre-intervention measure) because the MNDNR offered 

free year-long park passes to participants who brought in their box of non-lead ammunition that 

they were going to use for the mentored hunt. This incentive may have influenced the results in 

favor of non-lead ammunition and may not accurately represent participants’ behavior prior to 

participating in the presentation. The most prevalent reasons youth gave for using lead 

ammunition at the mentored hunt were that they already had lead ammunition (n=12) and they 

could not find non-lead ammunition to purchase (n=5). Participants who planned to use non-lead 

ammunition for the mentored hunt chose it to help wildlife (n=18), for human health (n=10), 

because non-lead ammunition was safer (unspecified as for wildlife or humans) (n=5), for 

ballistics (n=5), and for the free park pass (n=3). Similarly, participants who intended to use non-

lead ammunition for future hunts chose to do so for wildlife health (n=43), human health (n=40), 

and ballistics (n=34). The positive attitudes toward non-lead ammunition after the presentation 

may be attributed to the intentions to use non-lead ammunition. The reasons provided for 

planning to use non-lead ammunition at the mentored hunt and for future hunts indicate that 

participants value wildlife and human health. In addition, participants seemed to be in favor of 

non-lead’s ballistic qualities, suggesting that they want to make a humane kill. Messaging in the 
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presentations should continue to highlight wildlife and human health, as those factors seemed to 

be valued highly by participants and influence their ammunition choices. As mentioned 

previously, future programming should also focus on procedural knowledge, such as where to 

purchase non-lead ammunition and how to interpret packaging labels to differentiate between 

boxes of lead and non-lead ammunition.  

Participation in the presentations resulted in a significant change between behavior and 

behavioral intention (p<0.001). After participating in the presentation, 5.5% of participants 

indicated they would continue to use lead for future hunts, while 92.7% planned to use non-lead. 

Again, the incentive of the park pass to use non-lead ammunition likely influenced participants’ 

behavior regarding the ammunition choice for the mentored hunt, and thus there likely would 

have been an even greater significance between the behavior and behavioral intentions post 

intervention than these results reflect. The presentations seemed to be effective in increasing 

knowledge, shifting attitudes, and altering behavioral intention in regards to the use of non-lead 

ammunition. While the presentations were short and simple, this particular audience seemed to 

be receptive to that style and the message, potentially because of the relationships between 

knowledge, attitude, and behavior.  

The behavioral intention measure can only take the word of the participants, as there was 

no follow up involved with this study. However, pro-environmental behavioral intention does 

have predictive value, even more so than other psycho-social variables, on pro-environmental 

behaviors (Bamberg & Möser, 2007). Perhaps one of the largest factors as to whether 

participants follow through with their intentions to use non-lead ammunition for future hunts is 

their parent or mentor purchasing the ammunition. At 12-15 years old, it is unlikely that the 

participants in the mentored hunt pay for, or perhaps even choose, their own ammunition. 
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Whether or not youth participants are choosing their own ammunition, they are likely more 

aware of the effects of the ammunition they are using, which may influence future behaviors 

when the time comes for them to make their own ammunition decision. In addition, adults and 

youth who choose to use non-lead ammunition may have a multiplier effect in their hunting 

groups. Hunting parties tend to have close social group dimensions, and although ammunition 

choice is an individual behavior, those choices can be influenced by others in the hunting party. 

If participants of the presentations discuss their reasoning for switching to non-lead ammunition 

with their family and friends, fellow hunters may be inclined to follow suit.  

The close of the guided interviews and the retrospective posttest prompted participants to 

provide ideas to encourage hunters to use non-lead ammunition (many responses included more 

than one idea). Ideas ranged from talking to hunters about the health concerns for humans 

(n=15), health concerns for wildlife (n=15), and health concerns for the environment (n=4) 

surrounding lead ammunition, discussing the ballistics of non-lead ammunition (n=14), 

continuing to do similar surveys and presentations involved in this study (n=7), providing 

information about where to buy non-lead ammunition (n=5), allowing hunters to try non-lead and 

lead ammunition to see the differences (n=4), holding an ammunition swap for hunters to trade in 

their lead ammunition (n=3), possibly lowering the cost of non-lead ammunition (n=2), offering 

a reward such as the free park pass for hunters using non-lead ammunition (n=2), and pushing 

for a law against lead ammunition (n=2) or fining hunters for using lead ammunition (n=2).  

The suggestions from the participants to persuade hunters to use non-lead ammunition 

can be broken down into regulatory efforts and voluntary efforts. Four suggestions pertained to 

regulatory efforts, including creating a law prohibiting lead ammunition use and fining hunters 

for using lead ammunition. Although lead ammunition regulations have been adopted by several 
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states, according to Epps, “hunting laws perceived as unfair or as threats to Second Amendment 

rights may even provoke defiant behavior (Filteau, 2012), underscoring the need for buy-in by 

the hunting community,” (2014, p. 432). Seven ideas for voluntary efforts related to providing 

financial incentives, such as holding an ammunition swap, lowering the cost of non-lead 

ammunition, and offering a reward for using non-lead. Participants seemed in favor of voluntary 

efforts in regards to educational tactics, as 64 suggestions related to providing factual 

information, procedural knowledge-type information, and opportunities for demonstrations and 

additional presentations. This audience may have been more open to educational voluntary 

change efforts because of their participation in the mentored hunts. Arizona and California have 

had success in promoting non-lead ammunition by providing visuals, such as x-rays of wildlife 

carcasses shot with lead ammunition, incentives of free non-lead ammunition, and participatory 

outreach programs, similar to the demonstration clinics in this study (Petterson, 2009; Sieg et al., 

2009). The approach of the Hunter’s Choice project may be on target, as 1) similar programs 

have seen benefits to utilizing educational methods; 2) the results from this study suggest the 

youth participants were in favor of educational approaches to promote non-lead ammunition; 3) 

and there was a significant difference between ammunition choices for the mentored hunt vs. 

future hunts, implying that the presentations in this study were effective in promoting non-lead 

ammunition. 
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Influences of Future Ammunition Choices 

4) Which of the following do participants perceive as the most influential in future decisions 

regarding ammunition choice: ammunition type they used previously, ammunition type their 

family/mentor uses, human health, wildlife health, performance, or cost? 

 The top three most frequently cited influences to use non-lead ammunition for future 

hunts on the retrospective posttest were for wildlife health (78.2%), my health and my family’s 

health (72.7%), and performance of bullets (61.8%). These influences are also consistent with 

the reasons provided by those who were going to use non-lead ammunition for the mentored 

hunt. The influences to choose non-lead ammunition from this study parallel the responses from 

the eight interviews conducted by Henderson and Johnson with hunters using non-lead 

ammunition (2012). Hunters in the interviews switched to non-lead ammunition because they 

were concerned about lead in the environment, lead fragments affecting wildlife and human 

health, and favored non-lead’s ballistic qualities (Henderson & Johnson, 2012).  

Participants were also asked why they would choose the ammunition they indicated for 

future hunts in the guided interview. Of the 20 participants, two were undecided and 18 

responded that they intended to use non-lead ammunition. Participants’ reasons given during the 

interview fell into six categories as to why they intended to use non-lead ammunition in the 

future: wildlife health (n=9), human health (n=8), ballistics (n=2), environmental health (n=2), 

their parent uses it (n=1), and because of the presentation (n=1).  

 The concern participants had for wildlife and human health may be attributed to the 

health belief model, which influences an individual’s view of health and behavior based on the 

perceived threat to one’s health (Janz & Becker, 1984). According to the health belief model, as 

an individual’s assessed amount of risk rises, the more likely the individual is to accept the 
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preventative behaviors (Mattson, 1999). The presentations were based upon the negative health 

effects lead ammunition can have on wildlife and humans, which is likely why participants 

marked them as the top two influences for using non-lead ammunition. Interestingly, wildlife 

health was a greater influence at eliciting a switch than human health was. Throughout the 

guided interviews, a concern for wildlife health either tied or outnumbered the concerns for 

human health. This could be because the presentations focused more on the wildlife health aspect 

than human health, the youth had more empathy for wildlife, or perhaps participants felt wildlife 

were at greater risk than humans of consuming lead fragments. In contrast, the five participants 

(between the retrospective posttest and guided interviews) who were either undecided or 

planning to use lead ammunition in the future perhaps assessed their risk of consuming lead 

fragments to be low and therefore did not feel a need to take preventative behaviors by switching 

ammunition types.  

 In light of future programming, it is important to note which influences were 

prominent, as that guides messaging content, the values of the participants, and understanding 

what information to continue to present. It is also valuable to be aware of the influences that 

were not as prominent in decisions to choose non-lead ammunition. Factors that did not seem to 

influence participants’ choice to use non-lead ammunition were the cost of the bullets and the 

ammunition type their family used. Participants may have already been aware that non-lead 

ammunition can be more expensive than lead ammunition, or perhaps they were willing to spend 

the extra money to purchase non-lead ammunition and the price did not influence their decision 

(or perhaps they were unaware of a price difference altogether and thus did not note cost). It is 

also interesting that although participants were involved in mentored hunt, often times with their 

parent or other family member, the type of ammunition their family used did not appear to be 
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influential in participants’ decision to use non-lead ammunition. Future Hunter’s Choice 

presentations should continue to highlight health, in regard to wildlife and humans, as that 

seemed to be a main concern and influence for this audience of youth. According to the 

knowledge results, many participants indicated learning about the impacts lead ammunition has 

on wildlife and human health from the presentations, which suggests that prior to the 

presentations, participants were unaware or unconcerned of the health consequences surrounding 

lead ammunition. 

Demographic Influences 

5a) Do behavior and future behavioral intentions vary by age, gender, prior hunting experience, 

or geographic location? 

 The only significant finding related to behavior (ammunition choice for the mentored 

hunt) and the demographics collected (age, gender, prior hunting experience, and geographic 

location) was that females were significantly more likely to use lead ammunition at the mentored 

hunt (r = -0.337, p=0.013). Regarding the guided interviews, all five of the participants using 

non-lead ammunition for the mentored hunt were male, (however, only two females were 

interviewed) which is also consistent with the previous findings that females were more likely to 

use lead ammunition for the mentored hunt. However, it must be taken into account that there 

were fewer females participating in the study (and mentored hunt program overall). Females 

comprised about 25% of the participants who took the retrospective posttest. Gender was not 

significantly linked to an ammunition choice related to behavioral intention for future hunts, so it 

may have been that with this pool of participants and fewer females, there happened to be a 

significant finding related to gender. In addition, the parents or mentors of the youth likely chose 

and purchased the ammunition for the mentored hunt. One female participant’s reasoning for 



 
 

86 
 

why she chose to use lead ammunition at the mentored hunt was “because it is what my dad 

chose.” As discussed in research question three, the youth participants may not be at the age 

where they are purchasing their own ammunition yet.  

In regards to future behavioral intentions, the more years of prior hunting experience 

participants had, the less likely participants of either gender were to indicate their intention to use 

non-lead (and more likely to indicate their intention to use lead) for future hunts. Again, although 

this finding is significant, this must be interpreted with caution because only three of the 55 

participants of the retrospective posttest indicated that they intended to use lead ammunition for 

future hunts. However, those three participants had hunted for 3, 4, and 7 years prior to this past 

season. The participants who were unsure about future ammunition choices in the guided 

interviews had two and five years of prior hunting experience (these results from the guided 

interview were not included in the Pearson correlation test). Participants who have hunted longer 

may have already found a type of bullet that is effective and may be wary to switch ammunition 

types (Epps, 2014). While interpreted tentatively, this is a critical finding for developing future 

programming with the Hunter’s Choice project. If an intervention, such as the presentation at the 

mentored hunt orientations, can take place at the beginning stages of hunting experience, perhaps 

hunters will be more willing to switch to non-lead ammunition and continue to use non-lead 

ammunition for the duration of their hunting career. 

Participants of the mentored hunt came from across the state, thus a state park in a rural 

area may still have had participants from cities. However, one finding that did not arise through 

the data analysis was that all 15 participants of the retrospective posttest at a state park near a 

larger city indicated that they were using non-lead ammunition for the mentored hunt. In total for 

that state park’s mentored hunt, 21 out of 23 youth received the free park pass for using non-lead 



 
 

87 
 

ammunition. This was higher than any other state park involved in the study. The proximity to 

the city and potentially more retailers stocking non-lead ammunition may have been a factor. 

The participants selected for the mentored hunts also received an acceptance letter with details 

describing the required orientation and opportunity for the free park pass if youth used non-lead 

ammunition. The state park near the city had the latest hunt, providing more time for participants 

to purchase non-lead ammunition.  

5b) Is the effectiveness of the presentations on participants’ knowledge and attitude significantly 

related to any of the following variables: age, gender, prior hunting experience, or geographic 

location? 

For a successful voluntary change program, Ardoin et al. recommends that variables such 

as knowledge, attitudes, perceptions and feelings, skills, and social and cultural contexts of 

participants be taken into account, thus each program must be shaped to fit the appropriate 

context, audience, and desired results (2013). In this study, the effectiveness of the presentation 

on participants’ knowledge and attitude were not significantly related to age, gender, prior 

hunting experience, or geographic location. Perhaps this finding (or lack of significant finding) 

regarding presentation effectiveness indicates that the information presented during the 

presentation was appropriate for the intended audience, which was a range of participants. 

However, due to the small sample, further research must explore the relationship between 

demographics and the effectiveness of such a presentation on the change in knowledge, attitudes, 

behavioral intentions, and behaviors related to non-lead ammunition.  

Additional Recommendations 

 This section aims to provide recommendations for future Hunter’s Choice programming, 

specifically for the demonstration clinics and presentations at the mentored hunt orientations. 
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Specific recommendations regarding the implications for the Hunter’s Choice project can be 

found within the discussion of each research question. The additional recommendations are not 

associated with any specific research question and instead address the logistical components of 

the Hunter’s Choice project.  

Two recommendations apply to both the demonstration clinics and presentations at the 

mentored hunt orientations. First, all programming should provide information as to specific 

retailers that carry non-lead ammunition and educate participants on how to distinguish between 

boxes of non-lead ammunition and lead ammunition, as they look extremely similar. Secondly, 

regardless of the program, assessment will be critical in examining the effectiveness of this 

outreach program and continuing to guide program development (Johnson et al., 2014). 

Demonstration Clinic 

 The small attendance number at the two demonstration clinics last fall may simply be 

attributed to this program’s infancy. Efforts to promote non-lead ammunition are fairly recent, 

and hunters are perhaps not aware of programs such as the Hunter’s Choice project. Adults at the 

mentored hunts sounded intrigued about the demonstration clinics when presenters discussed 

them, and often inquired as to when and where future demonstration clinics would be held. 

Advertising future demonstration clinics in a variety of ways (online, media, local businesses) 

will help spread the word. The second demonstration clinic last fall was fairly well advertised on 

the radio and with flyers at local businesses, but the shooting range was not accommodating to 

the demonstration clinic. The shooting range scheduled the demonstration clinic to be at a time 

before their business hours, and forgot to unlock the gate for the Hunter’s Choice representatives 

to set up that morning. In addition to advertising, working with shooting ranges that are willing 

to support the cause may create long-lasting partnerships. If the Hunter’s Choice project 
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continues to survey participants, creating a shorter questionnaire than the one used in this study 

would assist with increasing the return rate. Lastly, Arizona, Utah, and Wyoming have had 

program success in providing an incentive for hunters. Perhaps an incentive such as a drawing 

for a gift card or distributing free samples of non-lead ammunition could increase participation 

with Minnesota’s program as well. 

Presentations at Mentored Hunt Orientations 

 The presentations at the mentored hunt orientations ran fairly smoothly. All of the 

presenters were credible and knowledgeable about the topic. One presenter, who was a 

University professor and had a background in toxicology, seemed to be the most effective in 

their messaging, which included a brief background of the differences between lead and non-lead 

ammunition, many visuals of the fragmentation, and poignant implications regarding wildlife 

and human health. In addition, this presenter used a PowerPoint presentation instead of the large 

poster boards. The PowerPoint was just as effective, and provided a larger visual without as 

much set up (the poster boards required an easel and were double-sided, which could be 

challenging to flip). Between the presentation style and use of PowerPoint at that specific 

presentation, the audience seemed particularly receptive to the message (this is simply a non-

scientific observation of the audience dynamics after the presentation).  

Although offering the free park pass likely affected the data in this study, it seemed to be 

of interest to many participants and supported the effort of the Hunter’s Choice project. If the 

guided interviews are to be continued, the state parks with the required morning check-ins 

gleaned far more participants than those parks that did not require a check-in. In addition, 

communicating to the conservation officers stationed at the check-in desk to send participants 

over to the designated area for the guided interview was extremely helpful.  
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Ideas for Future Research 

 Youth are the next generation of conservation leaders and have the ability to shape 

change. Agenda 21 from the United Nations Conference on Environment and Development in 

Rio de Janeiro states, “In addition to their intellectual contribution and their ability to mobilize 

support, they bring unique perspectives that need to be taken into account,” (United Nations, 

1992, Chapter 25). Youth should be supported to “engage in new forms of action and activism 

that will generate effective responses to ecological challenges,” (United Nations, 2004, p. 131). 

Therefore, continuing to research youths’ outlooks regarding non-lead ammunition and creating 

environmental education programming to inform, empower, and elicit action for youth to make 

safe and responsible ammunition choices should be a central focus. Continuing to study youth 

involved in the mentored hunt programs and incorporating similar programs to hunter’s safety 

courses would provide additional insight on influences of youth’s ammunition choices. 

The presentations at the mentored hunts had two generations in the audience: youth and 

parents, or even grandparents. Influences for environmental behavior may be different between 

youth and adults (Eilam & Trop, 2012). Future studies could administer surveys to youth and 

adults at the mentored hunt orientations to compare their knowledge, attitudes, behavioral 

intentions, and behaviors regarding lead ammunition and influences in ammunition choice. The 

findings would provide insight on generational differences and serve to further shape messaging 

to reach multiple generations. 

Including questions related to ammunition use (and perhaps willingness to switch) on the 

MNDNR’s annual deer hunt survey would provide a wider scope of lead and non-lead 

ammunition users. Noting sources (such as any scheduled demonstration clinics) of where to find 
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more information regarding the use of lead ammunition and options for alternatives may spark 

the interest of hunters participating in the annual survey as well. 

Conclusion 

 Overall, the findings from this study suggest that the presentations at the mentored hunts 

orientations were effective. The mean knowledge score was high following the presentation, 

indicating that the information in the presentations was relevant and understood by the youth 

audience. There was a significant difference between pre and post attitudes, with post attitudes 

being more supportive of non-lead ammunition. There was also a significant difference between 

the ammunition choice at the mentored hunts and the intended ammunition choices for future 

hunts, with more participants planning to use non-lead ammunition. The finding that female 

participants were more significant more likely to use non-lead ammunition at the mentored hunt 

raises the question as to the role, if any, gender plays in ammunition choice. Due to the small 

sample size and uneven distribution of genders, the role of gender in ammunition choice cannot 

be derived from this study. For future behavioral intentions, participants with more prior hunting 

experience were significantly more likely to indicate their intention to use lead ammunition. 

Again, because of the small sample, this interpretation must be made lightly, but may validate 

the need for an intervention early on in one’s hunting career to make an ammunition switch more 

easily. Future Hunter’s Choice presentations should continue to focus on health, as participants’ 

intending to use non-lead ammunition for future hunts were mainly influenced by the benefits 

towards wildlife and human health. As the Hunter’s Choice project continues and expands its 

programming, incorporating elements and information that seemed effective within the 

presentations from this study, as well revising components that were not as successful, will be 
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vital in communicating and promoting non-lead ammunition to stakeholders and the hunting 

community.  
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APPENDIX A 

Consent and Assent Forms 

CONSENT FORM 
For adults participating in demonstration clinics 

Examining the effect of the Hunter’s Choice: Alternative Ammunition project on the knowledge, 
attitudes, behavioral intentions, and behaviors of Minnesota deer hunters regarding lead 

ammunition 
Dear Participant, 
 
My name is Kate Henry and I am a graduate student at the University of Minnesota Duluth. I am 
pursuing a Master’s degree in Environmental Education. 
 
You are invited to be in a research study examining the knowledge, attitudes, behavioral 
intentions, and behaviors of Minnesota deer hunters regarding lead ammunition. You were 
selected as a possible participant because of your participation in the Hunter’s Choice: 
Alternative Ammunition demonstration clinic. In order to collect as much meaningful data as 
possible, I am inviting all participants involved in the demonstration clinic to take part. We ask 
that you read this form and ask any questions you may have before agreeing to be in the study.  
 
The purpose of this study is to examine the effect of the Hunter’s Choice: Alternative 
Ammunition demonstration clinics and mentored hunts on participants’ knowledge regarding lead 
rifle ammunition and its effects on wildlife and human health, as well as knowledge of non-lead 
alternatives to lead ammunition. In addition, the study will investigate participants’ attitudes, 
behavioral intentions, and behaviors regarding the use of lead rifle ammunition, including 
whether hunters are willing to switch to non-lead rifle ammunition, and factors that influence a 
change in ammunition types. 
 
If you agree to be in this study, we would ask you to do the following things: 

 Complete and return the survey handed out at the end of the demonstration clinic. The 
survey will take about 5 minutes to complete.  

 Submit your e-mail address which will be used to send an additional survey at the end of 
the 2015 deer season on the separate form provided (participants may include their 
mailing address if a mailed copy is preferred).  

 Following the 2015 deer hunting season, complete the second survey online or return by 
mail if you received a paper copy. The second survey will take about 5 minutes to 
complete. 

 
Participants may feel annoyed or frustrated while taking the surveys because lead ammunition 
and alternatives to lead ammunition is somewhat controversial. The study also asks for optional 
personal information in the demographics portion of the survey. There are no other foreseeable 
risks to participate. While no immediate benefits to the participants may occur by simply 
completing surveys, the information gained will assist in formulating effective communication 
strategies to help Minnesota deer hunters make safe and responsible ammunition choices. 
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Your answers to the responses will be kept strictly anonymous. Your name will never be 
connected with your responses, and your name will not be recorded in any report published from 
this study. Research records will be stored securely and only researchers will have access to the 
records. Study data will be maintained according to current University policy for protection of 
data. Only I and my advisor, Julie Ernst, will have access to records of this study. 
 
Participation in this study is voluntary. Your decision whether or not to participate will not affect 
your current or future relations with the University of Minnesota Duluth, Minnesota Department 
of Natural Resources, Minnesota Pollution Control Agency, Minnesota Deer Hunters 
Association, Three Rivers Park District, Minnesota Conservation Federation, Minnesota Division 
Izaak Walton League of America, Minnesota Chapter of The Wildlife Society, or The Raptor 
Center at the University of Minnesota. If you decide to participate, you are free to not answer 
any question or withdraw at any time without affecting those relationships.  
 
If you have any questions now or at a later time, please feel free to contact me at 
henry250@d.umn.edu, or my advisor, Julie Ernst, at jernst@d.umn.edu. Feel free to also call me 
at 651-402-2744. If you have any questions or concerns regarding this study and would like to 
talk to someone other than the researcher(s), you are encouraged to contact the Research 
Subjects’ Advocate Line, D528 Mayo, 420 Delaware St. Southeast, Minneapolis, Minnesota 
55455; (612) 625-1650.  
 
You may keep this document for your records. 
 
If you consent to participate in this study, please indicate your interest to the 
demonstration clinic staff.  
 
If you do not consent to participate in this study, no further action is required.  
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CONSENT FORM 
For parent/guardian of youth participating in the demonstration clinics 

Examining the effect of the Hunter’s Choice: Alternative Ammunition project on the knowledge, 
attitudes, behavioral intentions, and behaviors of Minnesota deer hunters regarding lead 

ammunition 
Dear Parent or Guardian, 
 
My name is Kate Henry and I am a graduate student at the University of Minnesota Duluth. I am 
pursuing a Master’s degree in Environmental Education. 
 
Your child is invited to be in a research study examining the knowledge, attitudes, behavioral 
intentions, and behaviors of Minnesota deer hunters regarding lead ammunition. Your child was 
selected as a possible participant because of their participation in the demonstration clinic. In 
order to collect as much meaningful data as possible, I am inviting all youth involved in the 
demonstration clinic to participate. We ask that you read this form and ask any questions you 
may have before agreeing to let your child be in the study. 
 
The purpose of this study is to examine the effect of the Hunter’s Choice: Alternative 
Ammunition demonstration clinics and mentored hunts on participants’ knowledge regarding lead 
rifle ammunition and its effects on wildlife and human health, as well as knowledge of non-lead 
alternatives to lead ammunition. In addition, the study will investigate participants’ attitudes, 
behavioral intentions, and behaviors regarding the use of lead rifle ammunition, including 
whether hunters are willing to switch to non-lead rifle ammunition, and factors that influence a 
change in ammunition types. 
 
If you agree for your child to be in this study, we would ask them to do the following things: 

 Complete and return the survey handed out at the end of the demonstration clinic. The 
survey will take about 5 minutes to complete.  

 Submit their e-mail address which will be used to send an additional survey at the end of 
the 2015 deer season on the separate form provided (participants may include their 
mailing address if a mailed copy is preferred).  

 Following the 2015 deer hunting season, complete the second survey online or return by 
mail if you received a paper copy. The second survey will take about 5 minutes to 
complete. 

 
Your child may feel annoyed or frustrated while taking the surveys because lead ammunition and 
alternatives to lead ammunition is somewhat controversial. There are no other foreseeable risks 
to participate. While no immediate benefits to the participants may occur by simply completing 
surveys, the information gained will assist in formulating effective communication strategies to 
help Minnesota deer hunters make safe and responsible ammunition choices. 
 
Your child’s answers to the responses will be kept strictly anonymous. Their name will 
never be connected with their responses, and their name will not be recorded in any report 
published from this study. Research records will be stored securely and only researchers will 
have access to the records. Study data will be maintained according to current University policy 
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for protection of data. Only I and my advisor, Julie Ernst, will have access to records of this 
study. 
 
Participation in this study is completely voluntary. Your decision whether or not to participate 
will not affect your child’s current or future relations with the University of Minnesota Duluth, 
Minnesota Department of Natural Resources, Minnesota Pollution Control Agency, Minnesota 
Deer Hunters Association, Three Rivers Park District, Minnesota Conservation Federation, 
Minnesota Division Izaak Walton League of America, Minnesota Chapter of The Wildlife 
Society, or The Raptor Center at the University of Minnesota. If your child participates, he or she 
is free to not answer any question or withdraw at any time without affecting those relationships. 
 
If you have any questions now or at a later time, please feel free to contact me at 
henry250@d.umn.edu, or my advisor, Julie Ernst, at jernst@d.umn.edu. Feel free to also call me 
at 651-402-2744. If you have any questions or concerns regarding this study and would like to 
talk to someone other than the researcher(s), you are encouraged to contact the Research 
Subjects’ Advocate Line, D528 Mayo, 420 Delaware St. Southeast, Minneapolis, Minnesota 
55455; (612) 625-1650.  
 
You will be given a copy of this information to keep for your records. 
 
If you consent for your child to participate in this study, please indicate your interest to the 
demonstration clinic staff.  
 
If you do not consent for your child to participate in this study, no further action is 
required.  
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ASSENT FORM 
For youth participating in demonstration clinics 

Hello!  
 
We are asking if you are willing to fill out a survey about your opinions on lead and copper 
bullets because we are trying to learn more about how people feel about using copper bullets.  
 
Because you attended the demonstration clinic, we are asking if you want to be in a study. It 
seems like people have different opinions about lead and copper ammunition. We hope that by 
asking deer hunters like you, we will know more about the type of bullets hunters choose to use 
and why.  
 
If you agree to be in this study, we will ask you to fill out a survey at the end of the 
demonstration clinic. We will also ask you to write down your e-mail address or mailing address 
for us to send a second survey to you after the deer season this fall.  
 
Being in this study is entirely up to you, and no one will be mad at you if you do not want to do 
it. You can ask any questions that you have about this study.  
 
Verbally stating that you would like to take the surveys means that you have read this paper or 
had it read to you and that you are willing to be in this study. Verbally stating that you would not 
like to take the surveys means that you do not want to be in the study. Remember, being in this 
study is up to you, and no one will be mad at you if you do not participate or if you change your 
mind later.  
 
If you or your parent/guardian have any questions now or at a later time, please feel free to 
contact me at henry250@d.umn.edu, or my advisor, Julie Ernst, at jernst@d.umn.edu. Feel free 
to also call me at 651-402-2744. If you or your parent/guardian have any questions or concerns 
regarding this study and would like to talk to someone other than the researcher(s), you are 
encouraged to contact the Research Subjects’ Advocate Line, D528 Mayo, 420 Delaware St. 
Southeast, Minneapolis, Minnesota 55455; (612) 625-1650.  
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CONSENT FORM 
For parent/guardian of youth participating in the mentored hunts 

Examining the effect of the Hunter’s Choice: Alternative Ammunition project on the knowledge, 
attitudes, behavioral intentions, and behaviors of Minnesota deer hunters regarding lead 

ammunition 
Dear Parent or Guardian, 
 
My name is Kate Henry and I am a graduate student at the University of Minnesota Duluth. I am 
pursuing a Master’s degree in Environmental Education. 
 
Your child is invited to be in a research study examining the knowledge, attitudes, behavioral 
intentions, and behaviors of Minnesota deer hunters regarding lead ammunition. Your child was 
selected as a possible participant because of their participation in the mentored hunt. In order to 
collect as much meaningful data as possible, I am inviting all youth involved in the mentored 
hunt to participate. We ask that you read this form and ask any questions you may have before 
agreeing to let your child be in the study. 
 
The purpose of this study is to examine the effect of the educational component at the mentored 
hunt orientation on participants’ knowledge, attitudes, behavioral intentions, and behaviors 
regarding lead ammunition. If you consent for your child to be in this study, we would ask them 
to fill out one short survey at the end of the mentored hunt orientation. The survey would take 
approximately 5-10 minutes to complete. The survey would ask your child about their 
knowledge, attitude, behavioral intentions, and behaviors toward the use of lead ammunition. 
Participants will also be invited to answer a few interview questions regarding their reasoning 
behind their ammunition choice. 
 
Your child may feel annoyed or frustrated while taking the surveys because lead ammunition and 
alternatives to lead ammunition is somewhat controversial. There are no other foreseeable risks 
to participate. While no immediate benefits to the participants may occur by simply completing 
surveys and responding to interview questions, the information gained will assist in formulating 
effective communication strategies to help Minnesota deer hunters make safe and responsible 
ammunition choices. 
 
Your child’s answers to the responses will be kept strictly anonymous. Their name will 
never be connected with their responses, and their name will not be recorded in any report 
published from this study. Research records will be stored securely and only researchers will 
have access to the records. Study data will be maintained according to current University policy 
for protection of data. Only I and my advisor, Julie Ernst, will have access to records of this 
study. 
 
Participation in this study is completely voluntary. Your decision whether or not to participate 
will not affect your child’s current or future relations with the University of Minnesota Duluth, 
Minnesota Department of Natural Resources, Minnesota Pollution Control Agency, Minnesota 
Deer Hunters Association, Three Rivers Park District, Minnesota Conservation Federation, 
Minnesota Division Izaak Walton League of America, Minnesota Chapter of The Wildlife 
Society, or The Raptor Center at the University of Minnesota. Furthermore, your child’s 
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participation will not in any way affect his or her participation or experience in the mentored 
hunt. If your child decides to participate, he or she is free to not answer any question or withdraw 
at any time without affecting those relationships. 
 
If you have any questions now or at a later time, please feel free to contact me at 
henry250@d.umn.edu, or my advisor, Julie Ernst, at jernst@d.umn.edu. Feel free to also call me 
at 651-402-2744. If you have any questions or concerns regarding this study and would like to 
talk to someone other than the researcher(s), you are encouraged to contact the Research 
Subjects’ Advocate Line, D528 Mayo, 420 Delaware St. Southeast, Minneapolis, Minnesota 
55455; (612) 625-1650.  
 
You will be given a copy of this information to keep for your records. 
 
If you consent for your child to participate in this study, please complete and return to the 
researcher.  
 
If you do not consent for your child to participate in this study, no further action is 
required. 
 
Statement of Consent: 
 
I have read the above information. I have asked questions and have received answers. I consent 
for my child to participate in the study. 
 
 
Signature of parent or guardian:__________________________________ Date:_________ 
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ASSENT FORM 
For youth participating in the mentored hunts 

Hello!  
 
We are asking if you are willing to fill out a survey about your opinions on lead and copper 
bullets because we are trying to learn more about how people feel about using copper bullets.  
 
Because you signed up for the mentored hunt, we are asking if you want to be in a study. It 
seems like people have different opinions about lead and copper ammunition. We hope that by 
asking deer hunters like you, we will know more about the type of bullets hunters choose to use 
and why.  
 
If you agree to be in this study, we will ask you to fill out a survey during the mentored hunt 
orientation. We may also ask you some questions about the bullets you plan to hunt with and we 
will write down your answers.  
 
Being in this study is completely up to you, and no one will be mad at you if you do not want to 
do it. You can ask any questions that you have about this study.  
 
Signing here means that you have read this paper or had it read to you and that you are willing to 
be in this study. Not signing means that you do not want to be in the study. Remember, being in 
this study is up to you, and no one will be upset if you do not sign this or if you change your 
mind later.  
 
If you or your parent/guardian have any questions now or at a later time, please feel free to 
contact me at henry250@d.umn.edu, or my advisor, Julie Ernst, at jernst@d.umn.edu. Feel free 
to also call me at 651-402-2744. If you or your parent/guardian have any questions or concerns 
regarding this study and would like to talk to someone other than the researcher(s), you are 
encouraged to contact the Research Subjects’ Advocate Line, D528 Mayo, 420 Delaware St. 
Southeast, Minneapolis, Minnesota 55455; (612) 625-1650.  
 
If you would like to participate in the study, please sign below. 
 
Signature of participant: ___________________________________________ 
 
Signature of person explaining study:________________________________________  
 
Date:______________________ 
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APPENDIX B 

Demonstration Clinic: 
Retrospective Posttest (Adult version) 

 
Please provide your e-mail address to receive the corresponding online survey sent out after the 
2015 deer season. If you prefer a paper copy of the next survey, please provide your full mailing 
address below. 

E-mail address:____________________________________________ 

OR 

Address: 

_____________________________________________________ 
Street address/P.O. box 
    
___________________________  _____  _______ 

City    State  Zip code 
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Demonstration clinic 

Retrospective posttest 

To code this survey, please provide your birthday month and day and first initial (example for 
September 21 and Kevin: 0921K). This code will be used to keep your answers anonymous and 
to match this survey to the survey completed after the 2015 deer season.  

Code: _________________________ 

         (Birth month & day, first initial) 

 

Attitude 

1. Before participating in this demonstration clinic, my attitude towards non-lead 

ammunition was: (Circle one) 

 
Opposed to       Somewhat negative       Neutral       Somewhat positive       Supportive of 

 

2. My current attitude towards non-lead ammunition is: (Circle one) 

 
Opposed to       Somewhat negative       Neutral       Somewhat positive       Supportive of 

 

3. Choose the best answer to describe how participating in the demonstration clinic 

influenced your openness to shoot with non-lead ammunition for deer hunting: 

 a. Nothing has changed; I was already open to using non-lead ammunition. 

 b. Nothing has changed; I am still not open to using non-lead ammunition. 

c. After participating in the demonstration clinic, I am more open to shooting non-lead 

ammunition. 

d. After participating in the demonstration clinic, I am less open to shooting non-lead 

ammunition. 
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4. What reason(s) would be most likely to prevent you from switching to non-lead 

ammunition?: (Check all that apply) 

___ Cost of non-lead ammunition ___ Nothing, I have already switched 

___ Inconsistent availability of non-lead ammunition ___ Unfamiliarity with non-lead ammunition 

___ If I’m told I have to switch (a regulation) ___ Performance of non-lead ammunition 

___ Even if I switch, the venison I get back from the 

butcher may have lead fragments from another 

hunter’s use of lead ammunition 

___ Other: 

___ Lack of convincing evidence of the 

effect lead ammunition has on human 

and wildlife health 

___ Unclear packaging between lead and 

non-lead ammunition in retail stores 

 

5. Now indicate which would be the primary (strongest) reason that would prevent you 

from switching to non-lead ammunition: (Check only one) 

___ Cost of non-lead ammunition ___ Nothing, I have already switched 

___ Inconsistent availability of non-lead ammunition ___ Unfamiliarity with non-lead ammunition 

___ If I’m told I have to switch (a regulation) ___ Performance of non-lead ammunition 

___ Even if I switch, the venison I get back from the 

butcher may have lead fragments from another 

hunter’s use of lead ammunition 

___ Other: 

___ Lack of convincing evidence of the 

effect lead ammunition has on human 

and wildlife health 

 

 

6. Please choose the single most influential factor in your decision about what ammunition 

to use for the upcoming hunting season: (Check one) 

____ My family’s health  ____ Cost of ammunition 

____ Wildlife health   ____ Availability of ammunition 

____ Performance of ammunition   

  

7. To what degree would you support voluntary efforts to promote a switch to non-lead 

ammunition?: (Circle one) 

 
Not at all       Somewhat oppose       Neutral       Somewhat support       Strongly support 
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8. To what degree would you support a regulatory effort (such as a ban on lead 

ammunition) to promote a switch to non-lead ammunition?: (Circle one) 

 
Not at all       Somewhat oppose       Neutral       Somewhat support       Strongly support 

 

Knowledge 

 Check one: Check one: 

  

Statement 

True False Unsure I learned this 
from today’s 

demonstration 

I knew 
this 
prior 

Didn’t 
know 

9. Lead bullets are harder than copper bullets.       

10. There is no safe level of lead exposure in 

children. 

      

11. There is no correlation between lead exposure 

cases in bald eagles and the deer hunting 

season. 

      

12. Each fall, hunters leave 200,000-250,000 deer 

gut piles in the field. 

      

13. Scavenging animals, including bald eagles and 

ravens, are susceptible to consuming lead 

fragments left in gut piles. 

      

14. Humans who eat wild game are not at risk for 

ingesting lead fragments. 

      

15. Studies have found elevated blood lead levels in 

hunters who regularly consume game meat shot 

with lead ammunition. 

      

16. Copper ammunition is an alternative to lead 

ammunition. 

      

17. Copper bullets retain no more than 80% of their 

initial mass when shot. 
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18. Choose the best answer to describe how this program has changed your knowledge of 

the performance of non-lead ammunition as an alternative to lead ammunition. 

 a. I know more about the performance of non-lead ammunition. 

 b. I know about the same about the performance of non-lead ammunition. 

 c. I know less about the performance of non-lead ammunition. 

 

Behavioral intention 

 

19. Choose the best answer to describe how participating in the demonstration clinic 

influenced your plans regarding what ammunition you will use for the 2015 deer season:  

 a.  Nothing has changed; I was already planning to use lead ammunition. 

 b.  Nothing has changed; I was already planning to use non-lead ammunition. 

c.  Participating in the clinic today made me consider switching to non-lead ammunition, 

but I’m not sure what ammunition I will use. 

 d.  My plans have changed; I am now considering using non-lead ammunition. 

e.  I was considering changing but saw the performance of non-lead ammunition and am 

planning to continue using lead ammunition. 

 

20. Please offer any suggestions you have on how to improve this program in the future or 

any additional comments relating to lead/non-lead ammunition that you may have: 

 

  



Demographics 

Your demographic information will help improve future outreach efforts. It is not required, but 
please consider providing the following information. (This information will ONLY be used for 
research purposes. Your responses will remain anonymous.) 
 

1. Gender: Male/Female 

 

2. Age:   ___ 24 or under ___ 25-44 ___ 45-64 ___ 65 or over 

 

3. Highest education achieved:  

___ Less than high school 

___ High School  

___ Some college  

___ College degree   

___ Graduate degree 

 

4. Which of the following broad categories best describes your approximate annual 

household income before taxes in 2014? (Please check one) 

___ Less than $10,000 ___ $70,000 - $89,999 

___ $10,000 - $29,999 ___ $90,000 - $109,999 

___ $30,000 - $49,999 ___ $110,000 or more 

___ $50,000 - $69,999 

 

5. Current residence:  

___ Urban  

___ Suburban  

___ Rural 

 

6. On average, about how many days of the year do you deer hunt?: 

Rifle:__________  

Bow:__________ 

Muzzleloader:_________ 
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7. Do you process the deer yourself or have it done by a butcher?:  

___Process deer myself 

___Have deer processed by butcher 

 

8. How many years have you hunted deer?:   ________ 

 

9. In which firearm zone do you primarily hunt deer?: (100, 200, or 300) ________ 

 

Thank you for your time! 
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APPENDIX C 

Demonstration Clinic: 
Retrospective Posttest (Youth version) 

 
Please provide your e-mail address to receive the corresponding online survey sent out after the 
2015 deer season. If you prefer a paper copy of the next survey, please provide your full mailing 
address below. 

E-mail address:____________________________________________ 

OR 

Address: 

_____________________________________________________ 
Street address/P.O. box 
    
___________________________  _____  _______ 

City    State  Zip code 
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Demonstration Clinic 

Retrospective posttest 

To code this survey, please write your favorite color and animal (example: purple seal). This 
code will be used to keep your answers anonymous and to match this survey to the survey 
completed after the 2015 deer season. 
 

Code: _____________________________________________ 
               (Favorite color and favorite animal) 
 

Attitude 

 

1. Before the demonstration clinic, my attitude towards copper ammunition was:  

Opposed to       Somewhat negative       Neutral       Somewhat positive       Supportive of 

 

2. My attitude towards copper ammunition right now is: 

Opposed to       Somewhat negative       Neutral       Somewhat positive       Supportive of 

 

3. How has the demonstration clinic changed your openness to shoot with copper 

ammunition for deer hunting?: 

 a. Nothing has changed; I was already open to using copper ammunition. 

 b. Nothing has changed; I am still not open to using copper ammunition. 

c. I am more open to shooting copper ammunition. 

d. I am less open to shooting copper ammunition. 

 

Knowledge 

 Check one: Check one: 

 Statement True False Unsure I learned 
this today 

I knew this 
before today 

Didn’t 
know 

4. Lead bullets are harder than copper bullets.       

5. Bald eagles getting lead poisoning usually 

happens around the deer hunting season. 
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  Check one: Check one: 

 Statement True False Unsure I learned 
this today 

I knew this 
before today 

Didn’t 
know 

6. Animals like bald eagles and ravens that eat 

the deer gut piles could eat lead fragments left 

in gut piles from the lead bullets that were used 

to shoot the deer. 

      

7. Humans eating venison have no chance of 

eating lead fragments from bullets that were 

used to shoot the deer. 

      

8. Copper bullets are an alternative to lead 

bullets. 

      

9. Copper bullets fragment more than lead 

bullets. 

      

 

10. How has your knowledge of the performance of copper ammunition changed after the 

demonstration clinic? 

 a. I know more about the performance of copper ammunition. 

 b. I know about the same about the performance of copper ammunition. 

 c. I know less about the performance of copper ammunition. 

 

Behavioral intention 

 

11. Choose the best answer to describe how going to the demonstration clinic influenced 

your plans about what ammunition you will use for the 2015 deer season:  

 a.  Nothing has changed; I was already planning to use lead ammunition. 

 b.  Nothing has changed; I was already planning to use copper ammunition. 

c.  Participating in the clinic today made me consider switching to copper ammunition, 

but I’m not sure what ammunition I will use. 

 d.  My plans have changed; I am now considering using copper ammunition. 

e.  I was considering changing but saw the performance of copper ammunition and am 

planning to continue using lead ammunition. 
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12. If you worked for the DNR or another wildlife agency and you were concerned about 

lead from bullets harming other wildlife that eat the gut piles from the deer left behind, 

what ideas would you suggest to encourage hunters to use copper bullets?:  

 

 

 

 

 

 

 

 

 

Please tell me a little bit about yourself: 

 

1. Gender: Male/Female 

 

2. Your age: 

 

3. How would you describe where you live?: (Check one)  

___ In a city  

___ In a suburb  

___ In a small town 

___ In the country (rural) 

 

4. Have you hunted deer before the 2015 season?: (Circle one)   Yes   No    

If yes, how many years have you hunted deer?:   ________ 

 

Thank you for your time! 
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APPENDIX D 

Demonstration Clinic: 
Delayed Posttest (Adult version) 

 
To code this survey, please provide your birthday month and day and first initial (example for 
September 21 and Kevin: 0921K). This code will be used to keep your answers anonymous and 
to match this survey to the survey completed at the demonstration clinic.  

Code: ______________________________________ 
        (Birthday month/day and first initial) 
 
 
1. How did your 2015 deer hunt go? (Circle one and respond to additional questions if 
applicable): 
 a. Did not see a deer 
 b. Saw a deer 
 c. Shot at a deer 
 d. Harvested a deer 

 If you harvested a deer, how far did you have to track the animal after it was 
shot? 
___ Dropped on spot  
___ Less than 100 yards 
___ Over 100 yards 
___ Did not recover 

 e. Did not hunt this season 
 If you did not hunt this season, how many years have you hunted deer before 

this year?:______________ 
*If you did not hunt this season, please skip to question 14. 

 
2. How many years have you hunted deer?: _______________________ 
 
3. What caliber rifle, shotgun, or muzzleloader did you use for deer hunting this season?:  
 
 
 
4. What brand, type, and weight of ammunition did you use for the 2015 deer season?: 
 
 

 

5. About how many shots did you fire in conjunction with the deer season?: 

 For sighting in:__________ 
 For actual deer hunting:___________ 
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6. Please check the response that best describes the ammunition used during your hunt: 
___ I used non-lead ammunition for my hunt. 
___ I used lead ammunition for my hunt. 
*If you used lead ammunition for the 2015 deer season, please skip to question 13. 

 
7. How many years have you been using non-lead ammunition?:________________ 
 
8. Overall, what did you think of the non-lead ammunition’s performance on game? 

___ Inferior to lead ammunition 
___ Equal to lead ammunition 
___ Superior to lead ammunition 

 
9. What was the most influential factor in your decision to use non-lead ammunition? 
(Check one):  

___ Better accuracy and ballistic qualities  
___ Helping protect wildlife from lead exposure 
___ For human health considerations 
 

10. Circle the statement that most accurately describes the role of the Hunter’s Choice: 
Alternative Ammunition demonstration clinic on your ammunition choice for the 2015 deer 
season. (Circle one): 

a.  I used lead ammunition for my hunt and the demonstration clinic had no effect on my 
decision. 

b. I used non-lead ammunition for my hunt and was already planning on doing so prior to 
the demonstration clinic. 

c.  Participating in the clinic made me consider switching to non-lead ammunition, but I 
still used lead ammunition. 

 d.  I used non-lead ammunition for my hunt because of the demonstration clinic. 
e.  I used lead ammunition for my hunt because of the demonstration clinic. 
f. Other: 

 
11. Do you consider the cost of the non-lead ammunition worth the extra expense in terms 
of:  

 Yes No 
 Better accuracy and ballistic qualities  

 
  

 Helping protect wildlife from lead exposure  
 

  

 For human health considerations 
 

  

 

12. Would you recommend non-lead ammunition to other deer hunters?   
___Yes 
___No 
___Unsure 

*Skip to question 14 if you did not use lead ammunition 
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13. What was the most influential factor in your decision to use lead ammunition? (Check 
one): 

___ Lead ammunition costs less than non-lead 
___ Lead ammunition is more available than non-lead 
___ Performance of lead ammunition is superior to non-lead 
___ Still have box(es) of lead ammunition to use up first 
___ Satisfied with my current ammunition 
___ Not convinced spent lead ammunition is a problem for wildlife health 
___ Not convinced spent lead ammunition is a problem for human health 
___ I may not get the same meat back when processed, so even if I don’t use lead 

ammunition, my meat may contain lead fragments 
 
14. Please offer any suggestions you have on how to improve this program in the future, or 
any additional comments you may have: 
 
 
 
 
 
 
 
 
 
 
 
Thank you for your time! 
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APPENDIX E 

Demonstration Clinic: 
Delayed Posttest (Youth version) 

 
To code this survey, please write your favorite color and animal (example: purple seal). This 
code will be used to keep your answers anonymous and to match this survey to the survey 
completed at the demonstration clinic. 

Code: _____________________________________ 
            (Favorite color and animal) 
 
1. How did your 2015 deer hunt go? (Circle one and respond to additional questions if 
applicable): 
 a. Did not see a deer 
 b. Saw a deer 
 c. Shot at a deer 
 d. Harvested a deer 

 If you harvested a deer, how far did you have to track the animal after it was 
shot? 
___ Dropped on spot  
___ Less than 100 yards 
___ Over 100 yards 
___ Did not recover 

 e. Did not hunt this season 
 If you did not hunt this season, how many years have you hunted before this 

year?:______________ 
*If you did not hunt this season, please skip to question 8. 

 
2. Had you hunted deer before the 2015 season?          

___No    
___Yes 
 If yes, how many years have you hunted deer?:   ________ 

 
3. For my deer hunt, I decided to use ______ ammunition:  
 a. Lead 
 b. Copper 
 
4. Why did you choose the ammunition you used for your deer hunt?:  
 
 
 
 
5. For future deer hunting seasons, I think I will choose to use… 
 a. Lead ammunition  
 b. Copper ammunition 
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6. Why do you think you will choose to use the type of ammunition you indicated in the 
question above? (Check all that apply): 

____ That is what I used for this deer season and it worked well 
____ That is what my parent/family member/friend uses for deer hunting 
____ My health and my family’s health  
____ Wildlife health   
____ Performance of bullets 
____ Cost of bullets   
Other:___________________________ 

 
7. Circle the statement that describes how the demonstration clinic impacted your decision 
on your ammunition choice for the 2015 deer season: 

a.  I used lead ammunition for my hunt and the demonstration clinic had no effect on my 
decision. 

b.  I used copper ammunition for my hunt and was already planning on doing so before to 
the demonstration clinic. 

c.  Participating in the clinic made me consider switching to copper ammunition, but I 
still used lead ammunition. 

 d.  I used copper ammunition for my hunt because of the demonstration clinic. 
e.  I used lead ammunition for my hunt because of the demonstration clinic. 
f.  Other: 

 
 
8. Please offer any suggestions you have on how to improve this program in the future, or 
any additional comments you may have: 
 

 

 

 

 

Thank you for your time! 
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APPENDIX F 

Demonstration Clinic: 
Delayed Posttest Enclosure & Reminders 

Mailed enclosure: 

Hello! 

Thank you for your participation at the Hunter’s Choice: Alternative Ammunition demonstration 
clinic. Please take a few minutes to complete the follow-up survey about your deer hunt and 
ammunition choices. Your input will assist agencies, such as the Minnesota Department of 
Natural Resources, make informed decisions about marketing and educational programs 
regarding non-lead ammunition.  

To return the survey, please use the enclosed pre-addressed, stamped envelope. Your 
participation is greatly appreciated! 

Sincerely, 

Kate Henry 
Master of Environmental Education Candidate 
University of Minnesota Duluth 
 
Mailed reminder: 
Hello! 

Please remember to take 5-10 minutes to complete the enclosed follow-up survey about your 
deer hunt and ammunition choices. All of your responses will remain anonymous. I greatly 
appreciate your participation as I move forward with the data analysis to complete my graduate 
study work. 

To return the survey, please use the enclosed pre-addressed, stamped envelope. Thank you! 
 
Sincerely, 
  
Kate Henry 
Master of Environmental Education Candidate 
University of Minnesota Duluth 
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E-mail enclosure: 
Hello! 

Thank you for your participation at the Hunter’s Choice: Alternative Ammunition demonstration 
clinic. Please take a few minutes to complete the follow-up survey about your deer hunt and 
ammunition choices. Your input will assist agencies, such as the Minnesota Department of 
Natural Resources, make informed decisions about marketing and educational programs 
regarding non-lead ammunition. 
 
To access the survey, click on this link:_________ 

Or copy and paste the URL into your internet browser:_________   

Please feel free to contact me at henry250@d.umn.edu if you have any questions or concerns. 
Your participation is greatly appreciated! 

Sincerely, 
  
Kate Henry 
Master of Environmental Education Candidate 
University of Minnesota Duluth 

Follow the link to opt out of future emails:_________ 
 

E-mail reminder: 
Hello! 
 
Please remember to take 5-10 minutes to complete the follow-up survey about your deer hunt 
and ammunition choices. All of your responses will remain anonymous. I greatly appreciate your 
participation as I move forward with the data analysis to complete my graduate study work. 
 
To access the survey, click on this link:_________ 

Or copy and paste the URL into your internet browser:_________ 

Please feel free to contact me at henry250@d.umn.edu if you have any questions or concerns. 
Thank you! 

Sincerely, 
  
Kate Henry 
Master of Environmental Education Candidate 
University of Minnesota Duluth 

Follow the link to opt out of future emails:_________ 
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APPENDIX G 

Mentored Hunt  
Retrospective Posttest 

 

To code this survey, please write your favorite color and animal (example: purple seal). This 
code will be used to keep your answers anonymous. 

Code: ____________________________________ 
  (Favorite color & animal) 
Attitude 

1. Before the mentored hunt orientation, my attitude towards copper ammunition was: 

(Circle one) 

Opposed to       Somewhat negative       Neutral       Somewhat positive       Supportive of 

 
2. My attitude towards copper ammunition right now is: (Circle one) 

Opposed to       Somewhat negative       Neutral       Somewhat positive       Supportive of 

 
3. How has the mentored hunt orientation changed your openness to shoot with copper 
ammunition for deer hunting?: (Circle one) 
 a. Nothing has changed; I was already open to using copper ammunition. 
 b. Nothing has changed; I am still not open to using copper ammunition. 

c. I am more open to shooting copper ammunition. 
d. I am less open to shooting copper ammunition. 

 
Knowledge 

 Check one: Check one: 

 Statement True False Unsure I learned 
this today 

I knew this 
before today 

Didn’t 
know 

4. Lead bullets are harder than copper bullets.       

5. Bald eagles getting lead poisoning usually 

happens around the deer hunting season. 

      

6. Animals like bald eagles and ravens that eat 

the deer gut piles could eat lead fragments left 

in gut piles from the lead bullets that were used 

to shoot the deer. 
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  Check one: Check one: 

 Statement True False Unsure I learned 
this today 

I knew this 
before today 

Didn’t 
know 

7. Humans eating venison have no chance of 

eating lead fragments from bullets that were 

used to shoot the deer. 

      

8. Copper bullets are an alternative to lead 

bullets. 

      

9. Copper bullets fragment more than lead 

bullets. 

      

 
 
10. How has your knowledge of the performance of copper ammunition changed after the 
mentored hunt orientation? 
 a. I know more about the performance of copper ammunition. 
 b. I know about the same about the performance of copper ammunition. 
 c. I know less about the performance of copper ammunition. 
 
Behavioral Intention 
 
11. At the mentored hunt, I plan to use:  
 a. Lead ammunition 
 b. Copper ammunition 
 
12. Why will you choose to use this ammunition at the mentored hunt?  
 
 
 
 
13. For future deer hunting seasons (after the 2015 season), I think I will choose to use: 
 a. Lead ammunition  
 b. Copper ammunition 
 
14. Why do you think you will choose to use this ammunition for future deer hunting 
seasons? (Check all that apply) 

____ That is what I plan to use for the 2015 hunting season  
____ That is what my parent/family member/friend uses for deer hunting 
____ My health and my family’s health  
____ Wildlife health   
____ Performance of bullets 
____ Cost of bullets 
Other:___________________________ 
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15. If you worked for the DNR or another wildlife agency and you were concerned about 
lead from bullets harming other wildlife that eat the gut piles from the deer left behind, 
what ideas would you suggest to encourage hunters to use copper bullets?   

 
 
 
 
 
 
 
 
 

Please tell me a little bit about yourself: 

1. Gender: Male/Female 
 
2. Your age: 
 
3. How would you describe where you live?:  
___ In a city  
___ In a suburb  
___ In a small town 
___ In the country (rural) 
 
4. Have you hunted deer before the 2015 season?   Yes   No    

If yes, how many years have you hunted deer?:   ________ 

 

Thank you for your time! 
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APPENDIX H 

Mentored Hunt 
Guided Interview Questions 

 

 (Asked verbally; interviewer records responses) 

To code this interview, please write your favorite color and animal (example: purple seal). This 
code will be used to keep your answers anonymous. 

Code: _______________________________ 
         (Favorite color & animal) 

1. How did your hunt go?  
-Saw a deer  
-Shot at a deer  
-Harvested a deer 
 

2. Which type of ammunition did you choose to use for your hunt today?  
-Copper  
-Lead 
 

3. Why did you choose that ammunition? 
 

4. For future hunts, do you plan to use copper or lead ammunition? Why? 
 
 

5. If you worked for the DNR or another wildlife agency and you were concerned 
about lead from bullets harming other wildlife that eat the gut piles from the deer 
left behind, what ideas would you suggest to encourage hunters to use copper 
bullets?   

Please tell me a little bit about yourself: 

1. Gender: Male/Female 
2. Your age: 
3. How would you describe where you live?:  

___ In a city  
___ In a suburb  
___ In a small town 
___ In the country (rural) 

4. Have you hunted deer before the 2015 season?   Yes   No    

If yes, how many years have you hunted deer?:   ________ 




